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OF THE 

UNITED STATES COMMISSIONER OF FISH AND FISHERIES 

FOR THE 

FISCAL YEAR ENDING JUNE 30, 1901. 

I have the honor to submit a report of the operations of the United 

States Commission of Fish and Fisheries for the year ending June 30, 

1901, together with the detailed reports of the assistants in charge of 

the different branches of the work, and to eall attention to some of 

the more interesting features. 

PROPAGATION OF FOOD-FISHES. 

The fish-cultural operations for the year show an inerease of over 

9,000,000 over 1900, 1,173,853,400 fish and eggs having been distrib- 

uted, the principal species being shad, salmon, lake trout, white-fish, 

pike perch, lake herring, cod, and flat-fish, besides lobsters. 

The results with salmon on the Pacific coast, though creditable, 

were inferior to some years, for while the runs of fish were good in 

the Sacramento and in the Columbia and its tributaries, the numbers 

reaching the headwaters, where the hatcheries are located, were com- 

paratively small. Pursuing the policy mentioned in the last report, 

the fry in several instances were held for a few months and. fed, so 

that when liberated they were 2 to 3 inches long and in vigorous con- 

dition. About 23,000,000 quinnat-salmon eggs were secured in Cali- 

fornia and Oregon and nearly 4,000,000 blueback eggs in Washington. 

On the Great Lakes the aggregate results were satisfactory, and besides 

the usual work in those waters plans were matured to begin the prop- 

agation of lake herring. The severe weather in January limited the 

results with this species to about 61,000,000 eggs, but greater success 

is expected during the coming year. 

The collection of lake-trout eggs in Lakes Superior and Michigan 

nearly doubled that of last year, amounting to 22,400,000, from which 

19,000,000 fry were hatched. Advantage was taken of the Michigan 

State law which permits the capture of fish for purposes of artificial 

propagation after the close season has begun, and a large proportion 

of these eggs were taken between November 14 and 28. The plan of 

impounding white-fish to insure a supply of spawning fish was again 

followed out successfully on the Detroit River and at several points 

on Lake Erie. The eggs were hatched at the stations on Lakes Erie, 

i 
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Ontario, and Superior, and on the Detroit River, and yielded more 

than 326,000,000 fry, which were planted in those waters. 

The Commission receives increasing numbers of requests for pike- 

perch fry for stocking inland lakes and streams, and is endeavoring 

to meet this demand. The taking of eggs of this species was again 

interrupted by storms on Lake Erie, but, on the whole, a satisfactory 

supply was obtained. This was augmented by over 160,000,000 taken 

on the Missisquoi River, in Vermont. From Lake Erie 42,000,000 eggs 

were sent to the State fish commissions of Michigan and Missouri, 

and 299,000,000 were held at the station at Put-in Bay. In all, 

240,887,000 fry were hatched by the Commission and distributed. 

In New England the customary work with marine species has been 

carried on, attention being paid chiefly to cod, flat-fish, and lobsters. 

Brood cod were collected by the schooner Grampus during October and 

held at Woods Hole until they were ready to spawn, and eggs were 

also obtained from fish taken by commercial fishermen at Kittery, Me., 

and at Plymouth, Mass. The hatching was done at Woods Hole and 

Gloucester. After the cod work was over at Woods Hole the propa- 

gation of flat-fish was taken up. It becomes each year more difficult 

to secure lobster eggs along the coast, notwithstanding agents are 

stationed at all of the important fishing centers. At the same time 

reports of statistical agents of the Commission show a slight increase 

in the number of lobsters brought to market in some ports of New 

England in the past year, as compared with 1898. During the year 

there were hatched and planted in New England waters 202,870,000 

cod, 44,000,000 flat-fish, and 60,000,000 lobsters. The eggs obtained 

from lobsters taken on the Maine coast were hatched at Gloucester, 

but the fry were all returned to Maine waters. 

The shad work of the season was satisfactory, although fewer fish 

were hatched than in the previous year, owing to weather conditions 

which caused the runs on the Potomac and Susquehanna to be much 

smaller than usual. On the Delaware, however, the fish were found 

in great quantities, and during the season, which lasted from May 6 to 

June 13, more eggs were taken than ever before. In Albemarle Sound 

the run was also very large, so that the new station at Edenton, N. C., 

operated for the first time, was enabled to make a very good showing. 

The total number of shad-fry distributed was 193,287,000. 

At the inland stations devoted to trout, bass, and other fish suitable 

to interior waters there have been good results, and nearly all of 

the applicants have been supplied with suitable numbers of fish for 

stocking purposes. 

While the above refers briefly to the more important fish-cultural 

work of the Commission, a full list of the fishes propagated, with the 

number of each distributed, will be found on pages 85-110. 

The Commission is often in receipt of letters showing the successful 

results of plants of fish in new waters made in previous years. It is 

reported that rainbow trout introduced in a lake in Ellis County, 
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in 1899, have so multiplied that there is now good fishing for 

them, and the same is also true of certain localities in Michigan and 

Virginia. Steelhead trout continue to thrive and multiply in Lake 

Superior and inland waters of Minnesota and Vermont, where they 

have been brought from the Pacific coast. On account of both its 

food and game qualities, this fish is an especial favorite in Minnesota, 

as evidenced by many appreciative letters. Lake trout introduced 

four years ago in a pond in Vermont have increased to such an extent 

that there is now good fishing there, as is also the case with black 

bass, of which a small plant was made under unfavorable cireum- 

stances in a pond in Massachusetts. 

value of fish-culture are referred to more in detail hereafter. 

The following tables show the number of fish and eggs furnished to 

the States and Territories, the output of the various stations, and the 

total number of fish distributed by species during the fiscal year ended 

June 30, 1901: 

These authentic notes of the 

Distribution and assignments of fish and eggs among the States and Territories. 

State or Territory. Species. 

Alabama 

TAZON Re aes eee nen | 

Arkansas 

California 
ROONOTHEO ee) seen So Sas 

Connecticut 

Delaware 

District of Columbia-_.-.---- 

Florida 

Georgia 

| Crappie --- 

Fry and 
fingerlings. 

Adults and 
_ yearlings. 

Black bass- 

Rock bass - 
Bream _ 
Rainbow trout 

| Black bass 
Rainbow trout------ 
Black bass-_- 
Rock bass ---- -- 
Strawberry 
Quinnat salmon 
Steelheadstrout...5-00---= anne 
Rainbow trout 
Black-spotted trout 
Brook trout- 
rake trout - 

Fandiccked salmon 
Brook trout 
Pike perch - 
Black bass_- 
Lobster 

IBIRGEsDASS Saeko eee 
Rock bass - 
Shad. ._-- 
Landlocked 
Rainbow trout 
Lake trout - 
Black bass- - 
Shad 

Sun-fish 
Black bass. - 
Crappie - 
Roch bass _ 

pcan 
Black-spotted trout - 
Brook trout 
Grayling 
Steelhead UR OU US see eee 
White-fish 
Pike perch - 
Cat-fish ... 

bass - 

Salon saat! hatte sein sade 

Be 000 
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Distribution and assignments of fish and eggs among the States—Continued. 

State or Territory. Species. Eggs. | ee rae eeurieas 

in OS eeeece eee secre Weliow perch: 2) - 22222252 eset | poet eee ap Re eteasen tes cet 125 
Black ibass: =.2:-2/523 2.2202 goose les Se eee Se pikeee es oe eee » 3,209 
| ‘Crappiez.-s-: << -2le ces suisse sees se een aee eal leoee a ee es 2,350 
iy Warmouth:bass:<<. i252 252 5222 eee ene eee eee 550 
Sunfish! 33.265 9-2 4 Seca Se eae ae ee eee ee ae eye 375 

Dele Nis ee Feo ee FAI DO WebhOUbs.. sees esse =e eee eee 225000" Bae See oe 
Brookstrow tias2o-8 eo ee cee |e ee eee P2000, Del Re ee es 

make roube nates ee en eee eer ee 20 000i)! Sets a te eeee 
WeWihit6-teh’. 2 oo amas ee epe eee [eee A000! 000s ia2eoeaee ee 
Pike perch’ 28222s 3 Bee ey ea ee ee eee 95500; 000". 225 2 SeeeS 
Black bass: < ss) 2oonjs.< ones ee eee eee ase |e = eee 8, 000 

Indian Territory ‘Bisckibass!. S52 ees ees eee CE) ELE Sah ba SR ee, 550. 
ROCK bassiacs so eke seen seam see a eee eee aes ese 350 

liStrawiberryabassees ss essa ee ace | See been eee et Pepe nets 200 
ee AAP tae DM, a cd Sf Rochweven trots: 22h ee ele Se See eee ao eee eee ee 3,000 

Rainbow, tromtesec etree ee ae eae 124, 000 5, 235 
Brooks troutse see eee ee Bees 167, 400 10, 000 

|} Garay lin eet Sed SESS SE Se ee ee PaO a Lele ee eRe ees 3, 000 
| Pike Bench. ie RES e| | eee tee 1,(000;(0003)|| 22a 
Black bass_ .- be EERE Beh Bi aes et | Ss Oe RE 544 
Crappie ----- a Wa eatas Woe Lal yon eo Ek SN eles US 2, 129 

iS Se each ee Ade PE eRe Rainbow. trout. sean one nana Ce aed ea SORE 500 
Blache basse scone eee es eae seca en etal eee. Be ee 8, 180 
Crappie) 2 2235.22 3222 eee: icra ed MS a eae SEES 250 
ROCKS ASS Ese ee cer eee a 6, 000 

OETA WiDOLTVDASS 2 2.cce tao ae ces | Meee eee |e ee oe 700 
(Bream kot eros yo ee oe ae ees atl Oe 1,700 

Lae ae tare Rainbow trouties: ses eee se es Lee ee eee 2, 750 
Pike perchisesee nee Seek areas |e eee meee 2,000!0003| 2222 === 
CK DAS 8 ape oe a eae ee as ee oll are pee a 8, 650 

Re ee ets Bok IBIS. CR a Sas 2 Ree hepa See a eer pes ay |e ee 1,025 
CRA p PICs eet sae eee ee | eee eee etic 3 seevee ees 100 
ROCKS DaSS tae ite tS ee | ee eee ee eh eas oS hone & 100 

MStraWwAGINVA DSS so nee ae ee | ee ee ee eels Ae 975 
Wal oi syria oRAS Aske SNS Nee ee Ree Ree) CRN even eee ee FNS 400 

Was eee AR SA SE RE LAE etd Atlanticwsalmone: cose ce | heel 10, 000 182, 620 
Landlocked salmon. ------------ 20, 855 359, 923 186, 009 

iweteelheaditromtesses-saes ease neg ake BE Ni 5, 000 13,542 
BOOKS GTO Ute ne ee es ee |e 437, 529 2385 

Make; brOut oe earn oe eee ae ee 358, 500 $29 827s eae ee ees 
EO DSbOT, ek | See I et ee eee 15;000;000)| === === 

Be ARE eee eee ee Shad see oe es | RON OD A UUU, 445826:000) | |Sae eae sees 
Atlanticisalim oni see eee sees eee 4-516 -\ese eee 
Loch Leven trout. -.--.-.--_- : Bae Kaa 9.342 Nea een ee 
Rainbowstroubs--seese eee neeeas 20, 000 7,816 9,550 
Brookstroute cease eee ee ee ee eee 308 11, 683, 
Scotch seattrout eee eee eee eaee Li S190 |e eee eee 
Pike PErChHe eee soe ee oe eee eee ee 1,750,000 | - 2iese 
IBISCkWbaSS) =o Sa ee ee | ee ee 11, 825 
ROCK PASS = 5 Soca ee EE ee || es 426 

Massachusetts.--.-.- -- Shadsthee- tS EEE Mine eee 3917, 050) | aaa 
Landlocked salmon. -.--.------- S55 OOO!) ee eee en 8, 000 
Rainbow troute-se-----=--- see 902000) (2 e eae 431 
IBTOOKstrOUtlee eee ee eee 50, 000 74, 980 5, 494 
Lakextrowt ote we eee ae eee 5, 000) 52-225 Saeees 
Scotch seatroubee. see OS O00} 252 eee ae eee 
Pike perch eases see 4, 000, 000 1, 250, 000 azeeate 
Blackibass tee bl os eee eee ee eee eee sage eee 1,550 
(O00 Nee eS Are ae ee Ee ea as ate See PAPA VAIN OD) || eoSecis emer 
1 atefishie ee, Se a ee | eee ee mee AAT 230 O00) We eee conene 
Tobsterzxe2c\s- 236 2 es Oe AO | eee 435686) O00 Bosses cee sen 

Sane at oe ee ae Landlocked salmon_-----..--.--- TONOOO!| ee See ose eee seen eae 
lochiLeven trout. 2-cece eee ee |e eee AQ GOON Sette oe eee 
Rainbowstroubece-- ee eeo eae 20, 900 610004 eae 
Brooktroute ees Se ee ee eee ee S80! 000" Peaee Seo 
Makeitrouts) 2 eee eee 2,000, 000 8, 345, 000 152, a 
Grayling 2 :Ss eee eee 20050007 | Seee= ty eee 
W hite-fish 2.20 2 oe So a ee eee TSO OOO' | amen 
Pike percha se een eee 32, 100, 000 302900) 000) | pose ene 
Black bass 22 ts 2 soe ea Sa Se ee ee ee te al ee ols ean 2,790 
Crappie 2252 ye se Sareea on Pere are nee Ani ds eee 300 

PR ed ASIAN R A 124 Rainbow trout 2-252-222-2222 Wetosaces tee 1059000) 22=22—eeenee 
Brook trout) soe 0 soe en eee 80, 000 3, 000 
Wake:trouteoe 2 see 16355000) Gee aee= eee 
Pike perch) 2s... ee ee 5; 500; 000)|| Saene eae 
Black bass s 2505 22 oe ee | ee ee (ot Serge 230 
Crappie sss) ee oe ees eee ae Nes eens oe aeeee 600 

Bry arr ee Ss 2 Gnd Blaicksbass = 222/223! ae ee Be eee g cae foe |e noe ert Ee 13, 460 
ioe Ah ee, Re Rainbow: trout) 22 es toe sae ee ee eee bo | aetes. eae aye a 67, 350 

IBrookstroutea sates eee 10;000: | s==5- 422 225¢ 252 Seer 
Pike sperchyeceste eee ee (O8000; 000) || 582825 222 ess) eee 
IBlackdoasss. isi to Base 5s eas | Eee ee ee eres 720 
Crap ple: see ee ecsincocs Ol meen emecnenece 200 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 5 

Distribution and assignments of fish and eggs among the States—Continued. 

State or Territory. Species. Eggs. Fes tee re Sear 

MISSOM THe cerry sn 2 | ROCK PASS 22-1 -sneses soca aceaes|* saa 2 2 |bes- cnn mcecche 1,495 
Stra wiPerry) Dassen ce secae saa al eee eee ee i 400 
IRE ONG Soe as ss See eee ae ee Soe oS Sees Seen eee 3, 430 

WO RUAN a2 So cc 2 Steelhead trout yes. ogres ea paceeeeeee ees |222 ee oes 20, 000 
IBPOOESCR OM beer ee een aa nee | Loe ee ae 26, 100 
Black-spotted trout --_---.-..---|.----£--2.-. De 464, 800 
Granviling aioe one te Spee Eee hee 3025300) ea aoes ee 
IBIDCRa ASS en e= sn somes oe G8 Sane eh tee oe eon oo eo bee 1,050 

INS STE Re Fe Rain bo wierOUbeesen a. sass sepa | he pee tone [oe ee O00 
IBIRCKADASS © Geers cele ote ne eres eee eee een ens ee 105 
OFT SFO) LSS a eg eee |S a | een a ree 400 

New Hampshire.-______-_-- Atianticisalmontee: 55. one same ZOOKOOOE TS ace ee era eee ee 
Landlocked salmon-.-.-.....------ LO SOO0} S25 822 eee 7, 600 
Rainbow troute.- 22.) ee DO RONI E> ake peer oes | ecto eeaeeene 
Broo kauhOULs seas a ee ee 25, 000 129, 495 52, 126 
Lake trout 
Graylinoeet ssa 
Wihite-fishae =. 2) Ssi5i Ve ioe 
IBIRGEDASS! oslo os oe See ee a SS : 

EWG Wr el ESE Vy ee ea NA ooo oe ake ee ae See ON TUL OOO 248055000) | Seo 
Rain bows hroUies oe oe eee TAU ewe Bete sa 500 
Brookgtrouts 224 252 -- eee ZOR000) Sa cane owe eel Soa ae 
PAK OMpenehs oe so 2050 25 eee at eee Soe OOO OOO Rees eee 
BIA CEA PASS oe an ee oon = ee Se ee ena oe eee 850 
ROCKS Dasa os eee eee (Pairs eka | 100 

iNew Mexico... 2]... =-.4-.* Rambow: trOUbss sen eee ee AdS960) Cea oe 15, 875 
BISCKIDASS te eet oo ee BES el Sa ccoiee Soe |e eae 1, 300 
IROGKSDASS ie. 2 eee cine 1 Wie Se Dee Cat ee ea Sie 400 

LSP ENV MURBS ole eae  ere inh) ave | aie a eae eee? See 42, 000 1LGSS8050000| Baas aoe 
Ablantic Salmons soo ee eo) es) See WIR eco eee 100 
Landlocked salmon-_-_-_--.._--- POSOOO eee ane eee 11, 100 
Steelhead trout. (22)... fa PEs OOO) eset s eeeee 5, 598 
IBrOOkstroutoc) = oeas: 5 ee eee 274, 200 100 
Wake troutec.. see ee ee eee 2, 800, 000 ae (06,00) een ee 
SCOLCH Sea CEOUb so tes a eee eee bel Ato 4, 907 
White-fish See ee eh SET 25, 000, 000 13, 552, 000 

North Carolina 

North Dakotay-o-- 2-2. 

Oklahoma 

Oregon 

Pennsylvania- -___- 

Hhode island! 52-22.5--..2.2:< 

South Carolina.......-...-. 

South Dakota 

Quinnat salmon 

Cat-fish 

Wollow porc
h... kt 

Black bass 

Brook trout_-..._2=! 
White-fish 
Pike perch . 
Lake her ring 
Black bass 
Crappie 
Barbee CPOUbts= see. 
IBlaeks Dass as. oes ee. ee eee 
Rock bass - 
Strawberry bass... 

Silver salmon _..-.. ._.- 
Steelhead trout 
Rainbow trout 
Brook trout 
Grayling 
Shad 
Atlantic salmon 
Steelhead trout 
Raeinbowstrout 2-258 Ae s28 
Brook trout 
Wihitestishy 2-224. oso 
Pike perQue - - 5-2 =. -=22).-2- 
Lake herring 
Black bass - 
BOckibass sas Ses one ee 
Shad 

Black bass 
Rock bass - - 
Loch Leven trout . 
Black-spotted trout .- 

"2,249, 950. 

"1,266, 000 
5, 504, 000 

10, 500 



6 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Distribution and assignments of fish and eggs among the States—Continued. 

State or Territory. 

South Dakota __.-------.--- 

Mennessee: £--2-- = 2 eee ese 

Virginia 

Washington 

Wiestuvireiniaizese=s<2s-— 

Wisconsin 

Foreign countries: 
Wanadatene 22 ae ek 

DADAM E sees eee ns ceo 

: ben Q Fry and (Adultsand 
| SPeCICE: Eggs.  fngerlings. | yearlings. 

| IBrookstrout).-6- access eee | pee ee 190, 000 140, 000 
Black bass ue eec oes ee eee as ome eel cece oeeiamenes 1, 860 
@rappies=. 152225. e. ete ses sae |e ees Sane | pee ee nee eee 825 
Rainbow trowtic.cess~ce-sleeaces eee eereeeee= 8, 000 64, 075 
Brook troute 2-2 pea eee eee eee LO} O00) eee eee 
Pike Perch os.< sce ee ee eee 75003000) 2 222 see 
Black Dassuisc2--2's22e5e asst Se Se eet eke aeeaoteeseeaee 5, 540 
ROCKbASS* ves sca sceeweeece ee ee pe eee ee eee Setaeeeeeocoee 1, 000 
Rainbow troutes.: =... 22S.) 5 | ee ee eee 1,225 
Black bass. .csuie bc vice eee sees esate Soa semeeeeen cee 88, 985 
@rappie = .2.2s2ice sce ee Bes a ee | ee 12, 445 
IVOCK: DASS. 2.2. eek | a ee ee S| Se eae eee 8, 265 
Strawberry bass)... 282924 2s ae Se | eee 100 
Bream 2: ie cece eae eee ee ee oe | ee ee | eee ere se 7, 695 
Landlocked salmon-..--....----.- De O00 | ae ae ae ere | eee ee 
Rainbows tLOlbeeee ee eeee eee A4* 000 soe 5528 S224 Ses eee 
Black-spotted trout .-....---.-- 208000) Sees ae ares ae 3 Sa eieree 
Brookitrout 222202220 see 20; 000): 250 82s |e eee 
Wakestroutecceeeeree he pee eee 3 300!000': peak cee 2328 Eee 
Grayling. 25h- is ee 405000): 2222 oe ees ee 
Landlocked saimon_-__....__-.-- LOMO00 Sess eee 21, 982 
Steelhead troutt sos Baa 2S eee one 16, 900 
Rain bOWALTOULE ces ces chore Seen Saee Sees | ee ene meee 2,998 
Brookstroutscee: 2 =-eee= see seea| eeee wae 2, 990 27,944 
Walkentrout<=-- 2-2 oe eee 300, 000 TO65400) | eoae eee 
Grayline e222. 2222 fe A | eee aa | oon ee 1,196 
Pikeperch es scss,cc22 2420 es eas Seen eae 165/50 3000) | -aeesa—eeee 
Stur seon:o-2~ see ee eae See 205000) 2222s 
IBlac@ksibass! 22s. ceesi so dee eae Sane ae ace ose eee 1,000 
Sha diete es a tae ca oe SOE | Ieee Bo W0894000')||sac-come sees 
RalmbowstLoUt eon ee cee se aoe | Haan eee nee 3, 000 81, 055 
(IBTOOK+EPOU bs Ses ee sce oe a Sees te celliseen ee coos sees , 167 
iBlackebass!. -2ecce~) eee ee hee ls Be Ss | ees coer 16, 345 
WPrapplessc..csea-es =< See oe See | eee | Sete ee 285 
ROCK DABS: 26 Boose a | Ee ee allie eeeaeee sane 2,355 
Warmouth basse -c Se esesa cease |e ee eee ee S| eee See eee 175 
Sun-fishioees ee oseee ee eer FE Se ES [oo ee eee 390 
Quinnat Salmons. 2s esse ee ee | pone eee 3; 865; 000! Seccesee eens 
Silver: salmon eers- sone seen eae eeneeee eee 172; O41 2 |. eee eee 
iBluebacksalmontse-- eee ne eee eee 3, 834, 453) || Sse eso 
Black-spotted troutes nese eee eae nee es eee eee 69, 500 
IBrOOkGrOUtss 22-42 se eee 255000) 2iaseneen eee e 25, 900 
ake troutct- << 525-28 ee) Se eee 1531415) eeeeeceeee 
Wihite-fish! Yo Lisa eee | Pee ee 791; 205 | Se tee ee 
Rainbow: troutss=-2222225525-=5 TA000" esse esse eras: 6, 500 
Brook#trouts2-s-22255-35-- 204000) Paeee peewee 750 
Wihite=fishe. 222s 4ecce serene ee 53000)||=-< 6+ 2220.2] 2a eee 
Blackibasstt 23 Vsiees ace ese || eee ees ee eee 1,590 
OPappiels > 2c2i 3.2242 c52see0e 520 ad ee eee 1,135 
ROCK Dass! 222322 228 Les See a eee eee ee See ee eee 100 
Sunshisht ise Soe Posi oh Sa ee ee eee a Pee ee eee 180 
ann at Salmons sssseeeese eee 2571000) n 28 eee neee eal Gaeeeaee eee 
Steelheaditrout=- = == 505000): | see asceeeteee s|eee- a eee 
MoechwWwevenstrout) 222222222 sseee 105000: 2-5 ee a eee 
Rainbow trout._-_------ es || eee eee 5, 000 6, 394 
Brookitroutiss-s.522oi5 sees ees Eee eee nee 6, 855 6, 537 
lake trout:--) 222252230382. 2.2 eee 840, 000 Shee 
Wihitesish® 2. souls bee eee ae 10, 000, 000 CEO O00) Weeeees cose 
Pike perch. 22-2222. 2a ee ee eee eee 2100 S000)| Sanes an seme 
Black Dass teresa ers BA A PR ie all ONL ee 70 
Crappieeees+sc--2 ee eee it Vd on apap ue 525 
Stoulkend trouts.=. 6.2 se S09000):|- eee ees eae 
hochiieven troute: 2-0 4o. seco | Cee ee ee Se eee eee 10, 000 
Black-spotted trout-.....----.-- MO 000I) <5 SOS ae Ree | See reece 
IBPOOksUROUt eens eee eee eee 151, 000 45, 000 25, 000 
ake trouticsssoe se oe eee 100:000) || === sates eeees| tee eee 
Black bass. 222 Asses eee SSE |e a eee oe 35 
Orappie.c2soe- cae ee | ee eee || Meeeceoe en oes 2,425 

ake trout 2s .c2s hehe tee =. 2 | eee 360, 000 BS 
Black bass2222 Sse ac Sees ee ee cea ieee aees see 150 
aren GO seek eee a ee ee | EE ee 2 2,500 
Rainbowitrouteseessc=-5--e eee 251000) Reo 2e 2 See eles | Sas eeeee ees 
Saeed do Bes we ee 2EADO0N  2s25 2 eR eee 
Landlocked salmon... .------- LCE 000! 32-2 eos. ss | ae ee 

na ee Cs Koei utters aes 105000)! 22522 ee eee 
Quinnat salmon-.-_--- BOO S000! Sak sss ae eos ese eee sees 
Brookitrout 22 oeeeee ee eee LOKOO0! | cae Sloe eee 

Total. 943 25.5425 See 150, 307, 251 |1, 017, 687, 868 5, 838, 343 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Fish and eggs furnished for distribution during year ending June 30, 1901. 

Source of supply. 

Green Lake, Me.*..__-.. -.--- 

Craig Brook, Me.* 

Grand Lake Stream, Me 

SRA INC s.- e 

St. Johnsbury, Vt 

Gloucester, Mass. ------ .--- 

Woods Hole, Mass. + 

Cape Vincent, N. Y 

Steamer Fish Hawkt 
Battery Station. Md.§. --.-- 
HABhAKeS: Gl 2 282s. 

Central Station, D. C 

Bryan Point. Md 
Wytheville, Va 

Mewin) TPennaees 382). 2a.) 

Cold Springs, Ga 

Edenton NaG2s-2-. 2. <5: 5 
Put-in Bay, Ohio #} ----.._-- 

Northville, Mich 

Detroit, substation 
Alpena,substation _____ __. 

Species. Eggs. 

Landlocked salmon---.-.----.-- 15, 855 
BrookstTrout oop nose ee re eee 
lb ey hwo hie Se aes = 358, 500 
Steelhead trout.--.-.-- ed pels be 
Atlantic salmon -.....--._...--; 200, 000 
Landlocked salmon_____----.__- 115, 0U0 
Steelhead troute =) —-- = Bee = ws 
Scotch sea: trout ----.----2-2---- 10, 000 
Brook trout ------ fp eS Ey A eae Se 
Landlocked salmon.--...._------ eee eee 
IBPOOKMrOUtE sss. = 9 os eee Ae eee SS 
BPOOKSETOUbo => oes 2. Sees lene e oo 
Grnalyidin oie 5 ee ae ee ee eee pa ee 
IBPOOK trout = 0525-5 ee oe 140, 000 
Rainbow trout 
Steelhead trout___-.___.- 
Lake trout 
Grayling 
Landlocked salmon 

Lobster 
Pike perch 
White-fish-- 

BTaclabassee ere nie tne ant otee | Paw 
Crappie = eee ae 
Shad 

Lake trout 
Brook trout 

Brook trout 
Black bass 
Blackibass! = 122 S22 Ss 
Warmouth bass) 222-235 re os 

Witte fish 0st oa ee ee 
Lake herring 
Pike perch 
Lake trout 

Loch Leven trout 
White-fish 
iWihite-fshen cess) —.- sae 
Lake trout 

Fry and fin- Adultsand 
gerlings. yearlings. 

| 

280, 231 178, 183 
437, 529 59 
Brite eon tenes aes 

Be et Ee oe 1,370 
10, 000 182, 884 

, 000 3,114 
5, 000 14,340 

Bier pt eae 4, 907 
Se es ee 170 

76, 692 33, 862 
aie age 176 

191, 000 88,175 
Weaean nee nor 540, 

408, 000 15, 450 
ae eee 3, 841 
oe eee 20, 400 

ZU T400) See ee 
Beebe se REALS 1, 200 

(ee Sew A 22, 088 

82:815, 000) |< saz sels 
45, 393,000 |--...-.----s 

eel at! /64, 280 
RE AILET. 1,531 

2, 000, 000 

++162, 480 
8,192 
1,812 
8,370 

76, 125 

1, 258 
Tees 275 
See 306 
A, Ee OE 3, 367 

Bil) 280, 000) |-csee 2 sores 
125:3003000: [22 cass = 2 
BY 000 [ese eee seat 

156 6874000! |E2en = Seer 
3,910,000 153,000 

991250) | aso 
2. QO0)| steers ee 
PAROOD |e tes 

TUONO, OG, ees, co en ate 
30; 050,000 |-- 4a. ---. 

000,000 |..aMar... 
*In addition to the above. there were transferred from Craig Brook station to other stations 

of the U.S. Fish Commission, 15,000 landlocked salmon eggs, 5,000 Atlantic salmon eggs, 2,000 
Scotch sea trout eggs, and 500 brook trout eggs. 

+ In addition to the above there were transferred to Gloucester station for hatching 7,842,009 cod 
eggs, and 336,000 lobster fry were delivered to scientists. 
$26,757,000 shad eggs were also transferred from the Fish Hawk to various stations of the U.S. 

Fish Commission and 1,419,000 also to the Pan-American Exposition at Buffalo, N. Y 
§ 3,030,000 shad eggs were also transferred to Central Station, Washington. D. C. 
| 350 black bass for breeders were transferred from Fish Lakes to Bullochville, Ga. 
* In addition to the above, 1,960,000 shad fry were also transferred from Central Station to the 

Fish Lakes retaining ponds, which are not included in this tabulation. 
** 1,011,000 shad eggs were also transferred from Bryan Point to Central Station. 
++ In addition to the above. 

other stations of the U. S. Fish Commission. 
+} In addition to the above, 21,592,000 white-fish eggs and 2,000,000 pike-perch eggs were trans- 

ferred from Put-in Bay to other stations of the U.S. Fish Commissio.1, and 6,000,000 pike-perch 
eggs were sent to the Pan-American Exposition at Buffalo, N. Y. 

, 110.000 rainbow trout eggs were transferred from Wytheville to 



8 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Fish and eggs furnished for distribution during year ending June 30, 1901—Cont'd. 

x . Fry and fin-|Adultsand Source of supply. | Species. Eggs. | gerlings. | yearlings. 

Saultmsie. Marie; (sulbsta- | Wihite-fish= 22-5 eees eee cee eee eee ee 185 OOO OOO = aeeeares 
tion.* (hake trout iio cocoscc ce cen hoe ene eee ee 100500012 seats 

Duluth, Minn_-___. patsy; 2 oan WMakentrowte en sees eee eee 1, 400, 000 +5, 595,000) e222 2222 
Brookitroutseco-: 2.2 eee ee ae | eee AG 80sec eae 
RAIN DOWHMELOUb.- A ceee eee eel eee ee 394900) |E oo eee 
iWin besfiS nite ere eee eee oe Se el | eee eerie 146005 000))| Ss aeen ee 

Quine yD sheer Ses es BACK ASS ott oc ae | a ta, ge a 50, 108 
@rappie -625' 22222 Seba. Se ees | eee 13, 345 
Warmouthsbass¢ 2225-2 = 2 oe Eee eee 725 
Sun-fishyyere ee eee ee Se ei oe 4c eee 945 
Catzfish (222225 2k Soe | a eel Sr ee 100 
Wellow porch’ 2255S sso eo eee | ee es See eee 125 

Manchester lowes ee a PB LOO trouble eee eee eee 10, 000 257, 500 19, 600 
Rainbow trout-.------.------- sooo See stern 124, 000 + 13, 635 
MochiWeventrout: 222 ase eset ceepeciae| ess aurea eeee 3, 000 
(Guraiydin pee eee ee eel | Bere ae ee a 3, 000 
Blacksbass 2 -te-t ee eee eee 18, 463 
Rock bass - --.- --- 2,350 
Crappie! 2-22 eee 8 eee 4,470 
Sunstish pe 22s ee eee 65 
IPickerele sa 300 
Vollow perchye2s--2--2sehe eee 829 
Cat-tish es zB 2, 274 

Neosho, Mo =_.2_=-.--2=.-._.| Rainbow trout-- § 92, 600 
Black bass----. -- 8, 037 
ROCK Dassen eet ee ee 9, 345 
ELA WDCEI ys DASS ooo oar ee eee | etc eee 2, 700 
Crappie 2s 2-2-2 22-5025 Senos ee aeee cee dee inaomaseeee 300 
TORT ae ee ig ee ee ee ee | ee ee om ee eee 5, 730 

SaneMarcos! Nexis -=-) = ISI ACKAD ASS S52 cy Ty a seen gene | eee Se eee | 91, 485 
Cra pple ssi aee Sree ee pee | eee ene ee ea 2, 770 
IROGEADASS a a ee ca ee ea as eee i eee 8, 090 
BEGAN Ee Le era nee Le eee 8 acer wert ae 7, 595 

Iieadwille:;Goloe=.-22e2s22" IBrOOkstrouteren soe eee eee eal eat O01000 585, 308, 000 
Black-spotted trout --...------- 9590009) Sanat ee eens 1,170, 000 
Rain bOw abou bee ee eee ee ee | ee eas 171000) |e ee 
TUR SE OMG eet ee ere rane | pane | emer ene gaan ee 21, 400 
Steelhead itroutte. 2 ss | See ee es 47, 800 

Speartish. S.Dakoees 5 e229 (STOOKAbLOU bse ese eee ee eee OOO 195, 000 210, 000 
WochMieyentrouboess son eee a ae eee 30, 000 10, 600 
Black-spotteditrout ee sce oe eee en | eee eee 2,071 

Bozeman, Mont.tt--...- .--- Black-spotted trout™__-..-.----- 130, 000 115, 000 566, 000 
BROOK GROU GS ca re ee te ee eal ee eee 29, 400 
Steelhead trout: 2-7-4 ee a a St een 36, 000 
Grayling =2 ee eee 270, 000 1, 362, 300 7, 000 

BairdyCaleeesss-oeees oe ae IQ uinnatisalmon=eeeer ness ee 1, 853, 376 889: 570 22. Ses 
Battle Creek, Cal_-_-.---.-. Quinnatisalmon: - 2255222522 2222218827 0785660" | eae eee | nee eee 
Clackamas, Oreg _-_....-.-.] Quinnat salmon..----. 4,619, 772 1, 668 

liakentroutees a: 2: joe ee 15S 3091) | 2 ee ees 
BROOK CRO Ute Rt See are at an | emer eee 103000112 rae 
Rainbowatroutes. oseces ooo eee | see 000) 22. 
Steelhea diitrout ye ses see ee | ee erate re as | eee 25, 000 
Grayling? = ee ee eee OL GI PSs ee 
Wihite-fis a ea eee 791205) |S oteo sees 

Rogue River, substation__.| Quinnat salmon _____-_______--- 1, 100, 000 1850085122252 eeee 
Elk Creek, substation -___- Silver iSalmonm cee. see ates eee ener 128, 000 | sete ee 

. : Steelhead trout-.------.--------| |||] 155,006 65:350)|Saae sane 
Little White Salmon, Oreg_| Quinnat salmon ___.._....------| 1,628,000 5, AZT OROu ses ae eee 
Baker Lake, Wash --------- iBinebackisa limon es. oe eee | See ee 9004 400 ass sere 

Silver’salmionse se eee cee | See eee eee 2: 041" eee 

*In addition to the above, 70,117,000 white-fish eggs and 11,000 Loch Leven trout eggs were 
shipped by the Michigan stations to various stations of the U.S. Fish Commission, and for scien- 
tific or experimental purposes. 
Pan-American Exposition at Buffalo, N. Y. 

_ tIn addition to the above, 700,000 lake-trout eggs were transferred from Duluth to other sta- 
tions of the U. S. Fish Commission. ’ 

$126,000 rainhow-trout eggs were also transferred to other stations of the Commission. 
§In addition to the above 73,672 rainbow-trout eggs were transferred from Neosho to North- 

ville station and 500 to the Indiana University, at Bloomington. Ind. 
| Of the black bass, 2,500 were furnished in 1900. Sent to Mexico and not tabulated last year. 
| 250,000 brook-trout eggs were also transferred to various stations of the Commission. 
*« In addition to the above, 150,000 brook-trout eggs were transferred from Spearfish to other 

stations of the U. 8S. Fish Commission. 
100,000 eraybne eggs were transferred from Bozeman to Clackamas, +t In addition to the above, 

and 20,000 black-spotted trout eggs, 18. 
sent to the Pan-American Exposition. 

¢+{1,000 quinnat-salmon eggs were also sent from Baird to Prof. Dudley, of Stanford University. 
§§ 1,000,000 quinnat salmon eggs were also transferred from Battle Creek to Baird for hatching, 

and 6,000 were sent to Stockton, Cal., high school for experimental purposes. 
|| In addition to the above, 91,000 steelhead trout eggs were transferred from Elk Creek to other 

stations of the U. 8S. Fish Commission. 

Small numbers of various species of fish were shipped to the 

steelhead trout eggs, and 20,000 grayling eggs were 
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Summary of distribution. 

Fry and /|Adultsand 
Species. Eggs. fingerlings. | yearlings. Total. 

STG ee ee ee ee Oe eee ll 9972000) Ne 17922902000!) <2; 000;,000 193, 287, 000 
CRrunit at SLO Nee een ae ata a ewan oe 6, 655, 036 12, 785, O8C 1, 668 19, 441, 784 
Alani CSAlyMON 3: Soest ts ck ee cosa eet eee 200, 000 14,516 182, 784 397, 300 
anc Gute GtsalinOnes owe se jade oe 130, 855 364, 423 236, 69] 731, 969 
iV EmGAl TAT See = eter et atoce as Snes: oan One eel [Ree ates SOOKE oes Lee ee 300, 041 
Bleak ca lNOM ee eae saree eS rae ee es dS eae 3804, 453 | 22 ee 3, 834, 453 
SUESIE LU SGD RT eae 155, 000 70, 850 144, 908 370, 758 
BocktsMeven inhotlhea. 242-205. Sao5 eee ee ease 10, 000 88, 942 13, 111, 942 
Ramm bawebromtess. 22) J5. 4 hawt seer se ode oe eee 415, 860 277, 716 343, 727 1, 037, 303 
Black-snouhed trou 2.2 2st eee rae ee 225, 000 115,000 | 1,736,371 2,076, 371 
EP OORSHE GU Uiie eo: oye cok ee ee ee ae ae 361, 000 3, 394, 732 678, 206 4, 433, 938 
MGhOnOUG seco. aan ce ee ee se Seb, OHeDS DUN 13, 292, 9€8 174, 246 19, 725, 714 
Seatcheseagtroube-- 0 Slee seeee ob ea See 10, 000 11,19] 4, 907 26, 098 
(Grayling ee peo. Sa OO eens ote 270, 000 1, 453, 461 11, 721 1, 735, 182 
LMNs eet See Sa eae Sn 52 eee ees oe 46,699,000') 279,407,295 |7------.---- 326, 106, 295 
HBNICEERORCIVMS. ots e F LS oe een ee ee S240 100! 000, 194,787, 9007]... 222. 240, 887, 200 
ahoiRerrin py 0!) hs ant ee See eee eS 30,820, 000 20,200,000 |_-...----=.- 51, 020, 000 
PH SOON ES sao. aa ea ree ee ae Ses 2 el Bees oot ones 203000) |Baaea Sees 20, 000 
GSR TE ERR Ei ers eee ere ee ee ee cea | oan cee aA Reece 2, 374 2,374 
TET CCL Gy aN = Ss Oa Se ca ee ee eee eh ae lost ee 300 300 
BVH War CH eee eed ee ee se eae ches | Shree seen aoe a sesae oe aoe 621 621 
Esl eee ka aster er sete re eee eee Sone oe sale easuumeanas eee eee 228, 105 228, 105 
(OnE oy oye) Se ee pee Se a es ey eee ee [esos we ene lacirer See SSE 30, 467 30, 467 
Live Clie] oT) Bene Bae SO es Se ee eee feito oa aoe [Pere eaten ee 27,131 27,131 
SUE DS LST nS GOES BE ee eee ney ae ene 2,575 2,575 
VU BRRO MME ARS tee ta eee ee es oe a eet So Jee ee ke aces 1,031 1,031 
MTEL Be See ee ee eee ee ae teers teers i 1, 268 
Ree ene 2 heat ot Ras be sso Se ene ae eae 16, 242 16, 242 
Ce ee nee ORE SE OAL Bad Aviles Sees O23 87/5 000) || sae esasee 202, 871, 000 
IRD) SESS Ree oe ee ie eee eee oe eee Ee ees 44230; 000) |-.--2 =. 2-2 230, 
Obstet ph oc atchp Ms gale EA Si he | (RCS pea oot 605879) 000) | et eae 60, 879, 000 

Tovey) Sek eae ee eS Sere 150, 307,251 |1, 017,687,868 | 5,838,343 | 1,173,883, 462 

RAILROAD TRANSPORTATION. 

The ears of the Fish Commission, while distributing fishes, traveled 

105,982 miles and detached messengers traveled 200,473 miles. The 

following railroads greatly aided the work of distribution by furnishing 

free transportation: 

Name of railroad. Cars. Pees | Name of railroad. Cars. Ree 

Atchison, Topeka and Santa Fe Kansas City Southern Rwy----- PA | eee 
Big vensysbomy 425.228 222s Joa isso Ss 370 || Lexington and Eastern By 323 (G28. 2 140 

Austin aha Northwestern R. R__| --.-.-- 489 || Maine Central R. R -..---------- ai 476 1, 780 
Baltimore and Ohio R. R_..---.--| 412 }....-.-- Michigan Central R. R..-..--.-- 4005222 
Bangor and Aroostook R.R____- 958 92 ||| Mobileand @OhiowR: Rit ==. 2222-2) 1,893 |2-22 
Boston and Maine R. R __-- Saeco sy 7 $2058 || NIONROME Hate ee eates pees en 5 Eto see 12 
Burlington, Cedar Rapids ‘and Montanarkeskenaee TRS Reeoeees 
NortherniRwiy)-2). 222 1, 461 1,601 || Montpelier and Wells River R.R|-_-....- 249 

Central Vermont Rwy-..--..------| ------ 883 || Natchitoches and Red River 
Chesapeake and Ohio Rwy .--..--| 779 |.------- Walle yoRiwiy eo -ese ecco. maak Ee 22 
Chicago and Northwestern Rwy. iaaes | 422 || Northern Pacific Rwy Oe 5, 780 673 
Chicago, Burlington and Quincy Oregon R. R. and Navigation Co_|-_----. 5 636 
R.R- -|4, 374 8,192 || Oregon Short Line R. R -------- oti ol ee eee 

Chicago, Milwaukee andSt. Paul Penusylvania R. R. System____- HOM EAE ees 
EUW a ee rea sul M es 10 (== || bere Marquette be Renee -) oe Wile} | Sone eee 

Colorado and Southern Rwy --__| ------ 3,466 || Philadelphia and Reading Rwy.-|------- 44 
Colorado Midland Rwy ----.-.----| ------ 1,031 || Plant System -.-..-- 591 359 
Colorado Springs and Cripple See and Rumford Falls 
Creek District Rwy ------..---- 

Delaware and Hudson R.R....-. 
Denver and RioGrande R.R. _- 
Detroit and Mackinac Rwy .-..--| 1,310 |._---_.- 
El Paso and Northeastern R.R_ | 326 |_..-_-_- 
Mire: i.) i ees 252 
Florida East Coast Rwy - ae rile es 732 
Fort nicht and Denver City 
Le ee, ae i een ae Gee 4, 857 

Geand Rapids and Indiana ory SRIOB) eenga ores 
Grand Trunk Rwy. System _.-_.| ------ 172 
Great Northern Rwy. Line_..... 11,171 1, 057 
Gulf, Colorado and Santa Fe 
Ray Ss BG) Akos 4 8, 024 

Houston and Texas CentralR.R_| -_-.-- 1,723 
International and Great North- 

Shad PE) PT ee eee as ae 9,501 | 
Kansas _ City, aoe Scott and 
Memiphin ble S42 28s 3 2.| 15 107 

St. Louis Southwestern Rwy.- Berita 339 
San Serre and Aransas Pass. 

IRW yb sek oso eet eae 1, 146 
Eeaboned Air Line Rwy-.----- --| 2,829 |-..-.---- 
SOMOrSE iN W.Y. cones hee ee ee CPA ee eee 
Southern) Pacifie R. Ri 22.22. |_-...- 1, 205 
Texas and Pacific Rwy _--------- 2, 654 4,511 
Texas Contrali Ry Rass-)+--o-]. c- Lwene 344 
Texas Midland Ri; Reso 324-28). .-==2- 25 
WRIONEPReINCHe Eu ee ee eee eae a 326 
Wis bash Rs Bysoss ro 2 2, 445 1,581 
Washington County R. R------- 5620: 

Motalseeek eee is st ee dos 1187-0908 
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BIOLOGICAL INQUIRIES. 

The investigations and experiments addressed to the fishes and 

other aquatic animals which are of immediate or indirect usefulness 

to man have, as usual, covered a wide range of subjects, as noticed 

in some detail in the appended report of the assistant in charge of 

this branch of the Commission’s work. 

In continuation of the policy of extending knowledge of the resources 

of the fresh waters and the geographical distribution of the food, game, 

and bait fishes, explorations have been carried on in Maine, West 

Virginia, Ohio, Indiana, Illinois, Michigan, Iowa, Nebraska, and Cal- 

ifornia—some of a general character and some addressed to particular . 

species. 

Investigations having reference to the animal life in the coastal 

waters were conducted in Maine, Massachusetts, Rhode Island, Vir- 

ginia, North Carolina, Florida, Alabama, Mississippi, Louisiana, Texas, 

and California. Special experiments of economic importance related 

to the artificial fattening of oysters for market, the growing of sponges 

from cuttings, the rearing of lobsters, and the establishment of clam 

farms. The last two subjects were considered by the special com- 

mission formed for this purpose in the previous year, and material 

progress has been made in developing rational measures for main- 

taining the supply of lobsters and clams on the East coast. 

The investigation of the fisheries of the Hawaiian Islands required 

by the act of Congress which provided a government for Hawaii was 

begun in June, 1901. It was recognized at the outset that a satis- 

factory study of this subject, as contemplated by Congress, would 

involve a thorough inquiry into the variety, abundance, distribution, 

habits, ete., of the fishes and other aquatic products of this archipel- 

ago; and it was therefore decided that the preliminary investigations 

which were completed during the year should, without neglecting the 

purely commercial aspects of the subject, be directed primarily to the 

marine zoology of the Territorial waters. 

The intelligent consideration of the diseases of fishes, whether wild 

or under domestication, has demanded and received much attention. 

An assistant has been regularly assigned to this duty; special facilities 

and apparatus have been furnished for the prosecution of his studies, 

and it is hoped that before long the Commission will be in -position 

to control some of the disastrous fish epidemics which now prevail at 

the hatching stations. 

The marine biological laboratories maintained by the Commission 

at Woods Hole, Mass., and Beaufort, N. C., have been resorted to 

by a very large corps of eminent biologists from all parts of the 

country. The Commission has had the benefit of the many important 

investigations relating to both pure and applied sciences there carried 

on. The provision made by Congress for a permanent laboratory at 

Beaufort is highly appreciated by the scientists who have been accus- 
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tomed to visit this place, and it is evident that the new laboratory 

will attract many workers and prove of great benefit in promoting a 

knowledge of the fauna of the South Atlantic coast waters. 

The evident desire of Congress to establish a biological station on 

the Gulf coast, as the Commission has recommended, has led to an 

examination of the entire region for the purpose of determining the 

physical, climatic, and faunal advantages of the various sites which 

have been suggested. 

A number of inquiries having pertinency to work of this division or 

to the fisheries of the United States were made by the assistant in 

charge in several European countries. Among these was the sardine 

industry of France, on which a special report has been issued. 

STATISTICAL INQUIRIES. 

It is not possible, with the comparatively small force available for 

the purpose, to canvass the entire country in one year, and the dif- 

ferent regions are therefore taken up in turn, three or four years being 

necessary to investigate all of our fisheries. During the past fiscal 

year investigations have been made on the Great Lakes, the Mississippi 

River and tributaries, and the Pacific Coast States. The statistics 

which follow, in the report of the division of statistics and methods 

of the fisheries (pp. 141-166), refer to the calendar year 1899, and much 

of the information has already been published in advance bulletins. 

Some miscellaneous field work was also done relating to minor 

interior waters of Texas, Utah, and Nevada, where an amount of 

fishing is carried on which is of considerable local importance. ‘There 

have also been included studies of some of the more important or 

specially interesting fisheries, such as those of Boston and Glouces- 

ter, the sponge fishery of Florida, the lobster fishery, ete. Although 

the work is principally statistical, information is gathered respecting 

the methods employed, and intimate relations are maintained with all 

of the fishing and fish-dealing firms, whose interest in the work is 

revealed by the constant applications for information. Not only the 

commercial value of the fisheries, but the results of fish-culture, are 

shown by the statistics, as it is found that millions of pounds of fish 

are taken annually from waters artificially stocked in which such 

species did not previously exist. 

Besides the usual monthly bulletins covering the principal fishery 

products landed at Boston and Gloucester, five special bulletins con- 

taining advance information have been issued during the year. 

At Boston and Gloucester there have been landed during the calen- 

dar year 1900, 162,218,900 pounds of products, valued at $4,385,000, a 

decrease of 14,555,000 pounds from the previous year, but an increase 

of $191,450 in value. Boston shows an increase both in quantity and 

value, while in Gloucester there was a falling off in quantity. 

The mackerel fishery for 1900, amounting to 87,967 barrels, was 
larger than for any year except 1888 since the marked decline of this 
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industry, which began in 1885. This has been regarded as an indica- 

tion that this industry might regain its former importance, though 

the results of the season of 1901 have so far not been so encouraging. 

The canvass of the Great Lakes for the calendar year 1899 shows 

that the yield and value were nearly equal to those of 1890, the largest 

on record. The total yield was 113,728,000 pounds, worth $2,611,400. 

There were 9,670 persons engaged in the fisheries and %6,617,000 

invested. The most important species, commercially, was the her- 

ring, followed by the lake trout, pike, pike perch, and white-fish. 

The values of the fisheries in the different lakes vary considerably, 

from Lake Erie, where they are worth $1,150,900, to Lake Ontario, 

which yielded products valued at $101,000. 

In recent years the fisheries of the Mississippi and its tributaries 

have developed to such a degree that in 1899 they exceeded in quan- 

tity and nearly equaled in value the entire yield of the remaining 

interior waters of the United States, except the Great Lakes. The 

most important products are buffalo-fish, cat-fish, and German carp. 

Mussel shells, extensively used in the manufacture of pearl buttons, 

were another valuable item, some 45,500,000 pounds being secured, 

for which the fishermen obtained $207,000. . 

There has been a marked increase in the fisheries of California, Ore- 

gon, and Washington since 1895, when the last canvass of those States 

was made. This is owing in great measure to the extension of the 

salmon-canning industry in northern Washington. The total invest- 

ment in these three States is $12,875,000, and employment is given to 

nearly 20,000 people. Since 1895 the investment has increased by 

$5,600,000. The salmon fishery is altogether the most valuable, being 

worth to the fishermen $3,500,000, but oysters, whale products, cod, 

and halibut are also important factors. 

In Florida, since 1890, the decreasing supply of sheep’s-wool sponges, 

the favorite commercial grade, has brought about an advance in price 

and also a demand for other qualities. In the aggregate, while the 

number of sponges taken is smaller, the value is considerably greater. 

In 1900, 365,000 pounds were taken, worth $567,600. 

In July, 1900, the assistant in charge of the Division of Fisheries 

visited the Pribilof Islands to obtain data regarding the fur-seal 

herd for the Treasury Department, as required by law. His report 

was made to that Department. It was found the number of seals born 

in 1900 was not much less than in the previous season, attributable 

probably to the small pelagic catch in 1897. About 5,000 more skins 

were taken than in 1899, owing to their increased value, which influ- 

enced the lessees of the islands to kill some 13,000 two-year-olds. It 

has always been customary to confine the take of skins to seals three 

years old, but in 1900 only 9,000 of this class could be found. The 

report calls attention to the fact that the increased catch of pelagic 

seals during the past two seasons does not indicate that the herd is 

becoming more plentiful, for while the average take by each vessel is 
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good, the fleet is now about half the size it was formerly. The only 

way to arrive at a knowledge of the size of the herd is by actual count 

on the islands during the breeding season. 

STEAMER ALBATROSS. 

On July 1, 1900, the Albatross was at Unalaska on her way to 

Bering Sea to continue the investigation of the salmon fisheries of 

Alaska, begun in 1897, and which it was impossible to follow up during 

the two succeeding years, on account of other demands on the vessel. 

The cruise extended to Bristol Bay and along the south side of the 

Alaskan peninsula and the coast of southwestern Alaska, the object 

being to visit those salmon streams and canneries which were omitted 

in 1897 and to verify and complete records made at that time. The 

vessel was engaged in this duty till the close of the season, arriving 

at San Francisco October 30. The great distances to be traveled and 

the short seasons of those northern latitudes made it impossible to 

collect all the desired data, and therefore, owing to the importance 

of the work commercially and the interest shown in the previous 

report, it was deemed expedient to continue the investigation during 

one more summer, which it was thought would complete it and make 

available a comprehensive and thorough knowledge of these valuable 

fisheries. Accordingly, on the 22d of May, 1901, the vessel sailed 

from Seattle, and at the close of the fiscal year was again in Alaskan 

waters. The report of the commanding officer is now in preparation 

for publication. ' 
STEAMER FISH HAWK. 

This vessel was used during the summer of 1900 in connection with 

the biological work at the Woods Hole laboratory. After refitting and 

undergoing certain repairs she proceeded, November 10, to Pamlico 

Sound, North Carolina, to continue the hydrographic survey of the 

oyster-grounds of that region, begun the previous year. The work 

was confined to the section in Wyesocking Bay, surveyed by Lieu- 

tenant Winslow in 1887, to determine what changes had occurred since 

that date, and it was found that these public oyster-grounds had 

decreased materially in area and productiveness. 

On completion of this duty the vessel proceeded to the Gulf coast of 

Florida to survey and chart the sponge-grounds, in connection with 

the investigation of the sponge industry of that State. Leaving Hamp- 

ton Roads January 7, 1901, she arrived at Anclote anchorage, Florida, 

January 20. On account of boisterous weather the work of the 

survey was greatly interfered with, and but a very small part of the 

beds was examined and located. The grounds extend from St. Marks 

to Tampa Bay, a distance of 150 miles, and out from the shore 15 to 

20 miles to a depth of 60 feet, which is the limit of depth at which the 

fishermen can work with present appliances. During the latter part 

of March a series of hauls with dredge and beam trawl were made for 

collections of invertebrates and fishes. April 3 the vessel reached 



14 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Key West, preparatory to proceeding north for the usual shad propa- 

gation. This work was taken up in the Delaware River, off Gloucester 

City, and though the season was backward, no eggs being taken till 

May 6, the results were very successful and operations were continued 

till June 13. 
NEW STATIONS. 

Work at the new stations under construction when the last report 

was submitted has been continued, and the stations at Bullochville, 

Ga., and Nashua, N. H., completed so that fish-cultural operations 

have been begun. 

At Cold Spring station, near Bullochville, 5 of the ponds finished 

in 1900 have been considerably enlarged, and 8 new large ponds and 

335 small rearing-ponds have been built, giving a total pond area of 6 

acres. An office and storehouse, 25 feet by 45 feet, and a stable, 20 feet 

by 30 feet, have been erected, and fencing, driveways, and grading 

finished. Water is supplied to the residence, stable, and grounds by 

means of a hydraulic ram. 

At Nashua, N. H., a ditch 630 feet long, 3 feet wide, and 2 feet 

deep, was excavated along the pond system to protect it from the 

effects of storms. Fourteen new rearing-ponds were completed, 8 

wells driven, new flumes constructed, shade trees planted, and other 

minor work performed. 

At Edenton, N. C., the attempt to obtain water for bass ponds by 

means of artesian wells has not proved a success, the flow being 

entirely inadequate for that purpose. Accordingly some of the marsh 

land on the station has been cleared of cypress trees and stumps and 

the construction of ponds begun where they may be supplied with 

water from Pembroke Creek. This ground is so low that the pro- 

posed ponds must be drained by pumping, and a plant for this purpose 

has been installed. The necessary outbuildings have been erected, 

boats and equipment purchased, and.the upper floor of the hatchery 

strengthened to provide quarters for the station force. 

NORTH CAROLINA BIOLOGICAL STATION. 

The act of Congress approved May 12, 1900, authorizing the estab- 

lishment of a biological station and laboratory in North Carolina, 

contained no provision for the purchase of land. Though this defect 

would doubtless have been rectified at the next session of Congress, 

the opening of the laboratory would have been delayed at least a 

year anda half. To avoid this delay several institutions of learning 

interested in the early completion of the station, at the suggestion of 

Prof. J. A. Holmes, State geologist of North Carolina, subseribed the 

amount necessary to purchase the desired property, and, by a deed 

dated March 25, 1901, donated it to the Government, subject to no 

eonditions. While this action was very gratifying, since it permitted 

work to be begun at once, it was taken independently by the donors, 

without the advice or solicitation of the Commission. After due 
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consideration and investigation it was believed that the waters about 

Beaufort offered exceptional advantages for the proposed station, as 

there could be found material in abundance for the study of marine 

life, and the opportunities for consideration of economic problems 

were equally varied. The site finally decided on was Pivers Island, 

which is about 3 acres in extent, and lies in Beaufort Harbor, some 

150 yards west of the city of Beaufort. As soon as the land was 

acquired the preparation of plans and specifications was begun by the 

architect and engineer, bids were advertised for, and arrangements 

made to begin work. The sum necessary for the purchase of the 

site, $400, was subscribed by Johns Hopkins University, Baltimore; 

University of Virginia, Charlottesville; University of North Carolina, 

Chapel Hill; South Carolina College, Columbia, and University of 

Georgia, Athens. 
EXPOSITIONS. 

The exhibit of the Commission at the Pan-American LExposition, 

which was opened May 1 at Buffalo, N. Y., and at the close of the 

year was in progress, was under the charge of Mr. W. deC. Ravenel, 

who was appointed representative on the Government board of man- 

agers April 28, 1899. 

The exhibit occupies about 10,000 square feet and is intended to 

show the functions of the Commission as provided for by law, and 

also to illustrate, as comprehensively as the space will allow, the 

methods employed in the various fisheries and to show their products. 

The exhibits are arranged under three general headings—scientifie 

inquiry, fish-culture, and products. 

An aquarium, which occupies about 6,500 square feet, and in which 

are 32 tanks, has been arranged around the sides of the building. In 

these are shown all of the fresh and salt water fishes propagated by 

the Commission, the important economic food-fishes of the North 

Atlantic coast and the inland waters east of the Rocky Mountains 

and a few of the Salmonide from the Pacific slope. Arrangements 

have also been made with the New York and Vermont State fish com- 

missions for collections of game fishes indigenous to those States. 

The tanks for the display of fresh-water fishes are supplied with 

water from the Niagara River, which is furnished free of expense by 

the exposition company. The salt water was brought from Woods 

Hole, Mass., transported in cars loaned by the Union Tank Line 

Company of New York. 

In the interior portion of the building, which has an area of 3,540 

square feet, the exhibits are placed. 

In the section of scientific inquiry are illustrated the methods and 

apparatus employed in conducting investigations and some of the 

results attained. Most of the instruments used in the laboratory— 

microscopes, microtomes, dissecting instruments—are well known to 

the public, and the purpose has been, therefore, to utilize the space 

to show apparatus used in making shore and deep-sea collections. 
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Facing the aisles are models of the Albatross and the Fish Ilawk, 

the largest vessels belonging to the Fish Commission, to which are due 

much of the present knowledge of the life in the deep waters off the 

coasts of the United States and in the West Indies. Running diago- 

nally across the section from the circular aisle of the rotunda is a 

display of the common forms of apparatus employed in marine inves- 

tigation. The beam trawl, which is spread upon the floor, is used for 

gathering specimens from the bottom. Hanging to a frame above 

the trawl are appliances used in collecting from the surface, bottom, 

and intermediate depths, such as the tangle, the Chester dredge, boat 

dredges, and surface and intermediate tow nets. 

Draped on the frame and otherwise disposed about the section are 

seines, gill nets, scoop nets, scrape nets, and other apparatus used 

in making shore collections of fishes and other organisms. The col- 

lecting tanks and chests in which specimens are preserved and trans- 

ported are shown by the side of the trawl, and adjacent to them is a 

Tanner sounding machine, with its accessory apparatus. On the walls 

in frames are examples of plates, colored and black-and-white, used 

to illustrate the publications of the Commission, and charts of the geo- 

graphical distribution of certain food-fishes, and a large map showing 

where the Commission has carried on scientific investigations. 

Under the head of fish-culture are grouped the exhibits which illus- 

trate fish-cultural work, embracing full-size forms of apparatus and 

models of all the appliances used in collecting eggs, the hatching 

and distribution of fresh and salt water fishes, and photographs, 

drawings, and charts showing the different phases of the work and 

the results of fish-culture in certain of the fisheries. From the open- 

ing of the exposition to its close, October 30, the practical work of 

hatching trout, salmon, shad, pike perch, and other fishes will be dem- 

onstrated. Suitable troughs and other apparatus have been provided 

and supplies of eggs will be received from time to time from different 

parts of the country. At the opening of the exposition eggs of the 

shad, pike perch, steelhead trout, grayling from Montana, and black- 

spotted trout were in process of hatching. As the season advances 

other eggs will be substituted. The hatching of eggs of the marine 

fishes is illustrated by artificial means, as none of the salt-water fishes 

propagated by the Commission spawn during the summer. 

Fishery products are shown in a comparatively small but compre- 

hensive display of various fishes, oysters, lobsters, clams, turtles, 

shrimp, ete., preserved by canning in various ways, and by smoking. 

pickling, and salting. The fresh-fish industries are illustrated by 

casts and engravings of the principal food-fishes, and pictures showing 

the manner of their capture. There is also a series of shells of salt 

and fresh water mollusks which are used for food or bait, and a collee- 

tion of edible crustaceans preserved and mounted. The secondary 

products of the fisheries, which are of considerable and increasing 

value, are illustrated by glues, fertilizers, oils, and isinglass. There are 
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also examples of walrus and narwhal tusks, sperm-whale teeth, baleen 

or whalebone, both crude and prepared for use; and the well-known 

tortoise shell, tn the form of shells, rough and polished, of the hawk’s 

bill or tortoise-shell turtle. _The Florida sponge fishery is represented 

by dried specimens of different grades and sizes. 

A full series of the shells of mollusks utilized in button-making is 

shown, together with buttons in the various stages of manufacture. 

The mollusks yielding shells suitable for buttons are among the 

numerous species which produce pearls, many of which are very beau- 

tiful and valuable, and examples of these are added to the collection. 

The skins of some water animals and fishes are now largely utilized 

in the manufacture of leather goods of all kinds, and a number of 

samples of these leathers are exhibited, including the skins as they 

appear when first tanned and the leathers dressed and dyed for dif- 

ferent purposes. A display of furs of water animals, for the loan of 

which the Commission is indebted to Mr. C. C. Shayne, of New York, 

illustrates fishery products used for clothing, and represents the furs 

in their various stages of manufacture. 

There are models of the modern types of fishing vessels, vessels used 

on the Atlantic, Pacific, and Gulf coasts, and the various nets, seines, 

lines, hand-lines, trawls, ete., are exhibited by models and by full-size 

specimens where space will permit. 

The exhibit is proving very attractive and is nearly always crowded. 

The amount of space available was so limited that the aisles were 

necessarily too narrow both for comfort and to allow visitors a proper 

opportunity to examine the various collections, the passages of the 

aquarium especially being often so filled that if was impossible to 

have more than a passing glimpse of the tanks. 

An act of Congress approved July 1, 1898, directed that the United 

States be represented at the Universal Exposition of 1900 at Paris 

(commencing April 15 and closing November 5, 1900) by a commis- 

sioner-general, who was authorized to call on various branches of the 

Government, including the Fish Commission, for such material in 

their possession as he desired for exhibit at the exposition. Accord- 

ingly, at his request, this Commission furnished to Dr. T. H. Bean, 

director of forestry and fisheries on the staff of the commissioner-gen- 

eral, the following exhibits, which at the close of the exposition were 

duly returned: Series of casts of food-fishes; series of photographs 

illustrating methods of preparing fishery products for food; series of 

large photographs of fish-cultural stations; series of photographs illus- 

trating Alaskan fishery methods and scenery; series of water-color 

drawings of fishes of United States and Porto Rico; series of publica- 

tions of the Commission; models and specimens of fish-cultural appa- 

ratus; model of transportation car; model of fish hatchery; collection 

of Florida commercial sponges; collection of oyster-shells, illustrating 

growth and development; collection of fresh-water mussels, illus- 

trating the mussel fishery and the manufacture of pearl buttons. 

F. C. 1901 —2 
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On October 15, 1900, this Commission was notified that it had been 

awarded the diploma of a grand prix for its collective exhibit. 

The following members of the Commission staff individually exhib- 

ited sets of their published papers pertinent to the work of the Bureau, 

and were awarded the stated prizes: 

Gold medals: Dr. H. M. Smith, Dr. B. W. Evermann. 

Si_ver medals: Dr. J. A. Henshall, Mr. C. H. Stevenson, Mr. W. A. Wilcox 

Bronze medals: Dr. W. C. Kendall. 

Honorable mention: Mr. John W. Titcomb. 

The following additional awards were made wholly or partly for 

reports, either published by the Commission or based on its work. 

Gold medals: Commander Z. L. Tanner, U.S. N.; Dr. D. 8. Jordan, Dr. 

T. H. Bean, Dr. L. Stej;neger. 

Silver medals: Dr. W. O. Atwate:, Prof. Edwin Linton. 

Bronze medals: Dr. H. C. Bumpus, Dr. 8. E. Meek, Dr. A. J. Woolman, 

Di Ps He karsch: 

Silver medals were awarded to Mr. A. H. Baldwin and Mr. C. B. 

Hudson, for water-color drawings of fishes made to illustrate publica- 

tions of the Commission. . 

In connection with the Paris Exposition, an International Congress 

of Agriculture and Fisheries was held under the auspices of the French 

Government. Dr. H. M. Smith was designated to represent the Com- 

mission at this congress, and his account of the proceedings will be 

found on pp. 133-139. Attention is drawn to the series of formal views 

adopted by the congress relating to fishery matters of international 

interest. 

AMERICAN FISHERIES SOCIETY. 

The American Fisheries Society held its twenty-ninth annual ses- 

sion at the Woods Hole station of the Commission, beginning July 18, 

1900. The society is the only organization of the kind in the United 

States, and has a large membership of persons in all parts of the 

country who are interested in fisheries and fish-culture. The Com- 

mission has always been in hearty sympathy with the objects and work 

of the society, of which many of its staff are active members; and it 

was at the special invitation of the Commission that the meeting was 

held at Woods Hole. 

The attendance was large, and the meeting, which continued for 

three days, was one of the most interesting and profitable in the his- 

tory of the society. Besides the reading and discussion of a number 

of unusually valuable papers, the members witnessed the workings of 

the hatchery and biological laboratory at Woods Hole, made several 

trips on the vessels of the Commission, had a demonstration of deep- 

sea sounding and dredging on the steamer Mish Hawk, and visited a 

number of private trout hatcheries in Massachusetts and Rhode 

Island. : 
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PUBLICATIONS. 

There have been added to the library during the year 164 books and 

288 unbound volumes and pamphlets. Besides the bound report for 

1899, the folowing pamphlet extracts from the reports for 1899 and 1900 

and the bulletin for 1899 have been published: 

Description of two new species of darters from Lake Maxinkuckee, Indiana, by 
B. W. Evermann. Report for 1899, pp. 363-369. 

The sturgeon fishery of Delaware River and Bay, by John N.Cobb. Report for 
1899, pp. 369-380. 

Report of the Commissioner for the fiscal year ending June 30, 1899, by G. M. 
Bowers. Report for 1899, pp. VII-CLXII1. 

The gas-bubble disease of fish, and its cause, by F. P. Gorham. Bulletin for 1899, 
pp. 33-37. 

The clam problem and clam culture, by J. L. Kellogg. Bulletin for 1899, pp. 39-44. 
Description of new species of fishes from the Hawaiian Islands, belonging to the 

families of _Labride and Scaride, by O. P. Jenkins. Bulletin for 1899, 
pp. 45-65. 

Rotatoria of the United States, with special reference to those of the Great Lakes 
region, by H. S. Jennings. Bulletin for 1899, pp. 67-104. 

A report of work on the protozoa of Lake Erie, with special reference to the laws 
of their movements, by H.S. Jennings. Bulletin for 1899, pp. 105-114. 

Note: on a collection of fishes from the rivers of Mexico, with description of 
twenty new species, by D. S. Jordan and J. O. Snyder. Bulletin for 1899, 
pp. 115-147. 

Notes on the Florida sponge fishery in 1899, by H. M. Smith. Bulletin for 1899, 
pp. 149-151. 

Chemical changes in the developing fish egg, by P. A. Levene. Bulletin for 1899, 
pp. 153-155. , 

The free-swimming copepods of the Woods Hole region, by W. M. Wheeler. 
Bulletin for 1899, pp. 157-192. 

Observations on the life history of the common clam, by James L. Kellogg. Bul- 
letin for 1899, pp. 193-202. 

Natural history of the starfish, by A. D. Mead. Bulletin for 1899, pp. 203-224, 
Movements of certain lobsters liberated at Woods Hole, by H. C. Bumpus. Bul- 

letin for 1899, pp. 225-230. 
Improvements in preparing fish for shipment, by R. W. Tower. Bulletin for 1899, 

pp. 231-235. 
Report of a dredging expedition off the southern coast of New England, by Free- 

land Howe. Bulletin for 1899, pp. 237-240. 
Lobster fishery of Maine, by John N. Cobb. Bulletin for 1899, pp. 241-265. 
Fish parasites collected at Woods Hole in 1898, by Edwin Linton. Bulletin for 

1899, pp. 267-304. 
Biological notes from Wools Hole. - Bulletin for 1899, pp. 305-310. 
Skeleton of the black bass, by R. W. Shufeldt. Bulletin for 1899, pp. 311-320. 
Chemical composition of subdermal connective tissue of ocean sun-fish, by E. H. 

Green. Bulletin for 1899, pp. 321-324. 
Report of the Commissioner for the year ending June 30, 1900, by George M. 

Bowers. Report for 1900, pp. 1-191. 
Investigations of the aquatic resources and fisheries of Porto Rico by United States 

Fish Commission steamer Fish Hawk. General report, fisheries and fish 
trade and the fishes of Porto Rico. 

A method of recording egg development for use of fish-culturists, by Claudius 
Wallich. Report for 1900, pp. 185-194. 

Statistics of the fisheries of the Middle Atlantic States, by C. H. Townsend. Re- 
port for 1900, pp. 195-810. 

Statistics of the fisheries of the New England States, byC. H. Townsend. Report 
for 1900, pp. 311-386. 

The pp fea of the Woods Hole region, by C. C. Nutting. Bulletin for 1899, pp. 
o20- F 

Descriptions of fifteen new species of fishes from the Hawaiian Islands, by Oliver 
P. Jenkins. Bulletin for 1899, pp, 387-404. 

Parasites a ar of the Woods Hole region, by Edwin Linton. Bulletin for 1899, 
pp. —4¢ 2. 

There have been distributed during the year 1,213 bound and 12,112 

pamphlet publications of the Commission. 
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The Museum of Comparative Zoology, at Cambridge, Mass., has 

published the following paper, based on investigations of the steamer 

Albatross in 1891: 

Bulletin, vol. xxxvi, No. 6, xxv, Description of two new lizards of the genus 
Anolis from Cocos and Malpelo islands, by L. Stejneger, November, 1900. 

APPROPRIATIONS. 

The appropriations made by Congress for conducting the operations 

of the Commission for the year ending June 50, 1901, were as follows: 

Salaries ssa eee esa ce es rR ee ea ee $232, 980 
Miscellaneous expenses: 

Administrations tee 224 2 a ese eee ee 12, 500 
Propagationior food -liShesie= === =e cee ea RNS ha 170, 000 
Inquiry respectin=food-fishese: 22922 wena tee = eee ee eee 22, 500 
Statisticalingqulry ces. 22 6 seee co fe te oe eee ee ae ee eee 7, 500 
Maintenancerof, vessels) 2225.52) eee Bee a Pace fe a ae ee 35, 000 

For improvement and enlargement of stations at— 
Greenudnalkeri Mee sen = eee ee te en ee ee hel aS 3, 000 
Nias age Nile ee re oe nm ee ne ne ok ee Oe eee ree. eee ae 2, 500 
Wioodstrlole Masses eee er ee ae see Le 2, 000 
Way: thevallosa Via Se ee 2 See 52 ere 8 a een = Reece eee fot ea ee 2, 500 
IHIGEMCOTI S Nig Oi eae ee ae Soe See Senne ane AEE OP LAE ee en eee 6, 000 
BullochwallesGae sacs ese se oe ee hogs Shee ee een Se eee ee ~ 10,000 
EC TSWALT TN Tie se ere es Pe eee oe A) Ren ee as 5, 000 
PutziniBay, Ohlone ss52026 2 nee eer one ee eee ee ee ee 3, 000 
Speartish:'S.,.Dak 22 8.20: 2 Seek Poe ee eee ee ae 3,500 
Baker Take; Washington =. 222° -- 2 2 oe aa ee eee 5, 000 

For improving water supply at St. Johnsbury, Vt., station. __--. -___-.-- 20, 000 
For repairing damage from floods at San Marcos, Tex., station__ ___-_-- 2,000 
For establishment of a marine biological station near Beaufort, N.C... 12,500 
For establishment of a fish-cultural station in West Virginia ___-. - sean 25, 000 
For continuing investigations regarding lobsters and clams-_------_------ 7,500 

A report of the expenditure of these amounts will be made to Con- 

gress, in accordance with law. 

GEORGE M. BOWERS, 

Commissioner. 
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REPORT ON THE PROPAGATION AND DISTRIBUTION OF 

FOOD-FISHES. 

By W. bE C. RaAVENEL, Assistant in Charge. 

PROPAGATION OF FOOD-FISHES. 

The year’s work included the propagation of 32 species of fish and 

1 crustacean, and resulted in planting 1,173,853,462 fish and eggs in 

public and private waters. Operations were conducted on the same 

general lines as in the past, attention being chiefly directed to keeping 

up the supply of salmon, shad, white-fish, lake trout, lake herring, pike 

perch, and other fresh-water fishes, in addition to such important 

species as the cad, flat-fish, and lobster. 

On the Pacific coast the propagation of quinnat salmon was con- 

ducted at stations located on tributaries of the Sacramento River in 

California, on the Rogue River in Oregon, tributaries of the Columbia 

River in Washington and Oregon, and resulted in the collection of 

over 23,000,000 eggs. Though the run of salmon on the Sacramento 

was above the average, the number reaching the headwaters and 

entering McCloud River and Battle Creek at the points where the sta- 

tions were located was small. At Baird station 2,139,000 eggs were 

secured, and at Battle Creek 3,520,000. The fry hatched from these 

were held for several months and fed before they were planted. On 

the Rogue River 3,303,000 eggs were secured, from which 1,850,000 

young fish were planted at the headwaters of the river and 1,000,000 

near its mouth, at Wedderburn. When liberated they were from 2 to 

5 inches long, having been fed for several months on canned salmon. 

For the purpose of maintaining the supply in the Columbia River 

Basin stations were operated on the Little and Big White Salmon 

rivers, in Washington, and on the Clackamas River, near Oregon City, 

Oreg., the work at these points resulting in the collection of more than 

14,000,000 eggs and the planting of 10,500,000 young fish between 

Portland, Oreg., and the Cascades. 

At the request of the New Zealand Government, a shipment of 

500,000 quinnat-salmon eggs was sent to Littleton, New Zealand, 

under the care of Mr. G. H. Lambson, superintendent of Baird station. 

Though the eggs were en route 31 days, and were carried over 7,000 

miles, they reached their destination with a loss of only 57,500. 
21 
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The station at Baker Lake, Washington, was operated as hereto- 

fore for maintaining the supply of blueback salmon, which is of great 

importance commercially on Puget Sound. The run of fish reaching 

Baker Lake was very small, and owing to the washing away of barriers 

which had been erected to stop tneir ascent, only 4,171,000 eggs were 

secured. From these 3,834,000 fry were hatched and released in Skagit 

River and Lake. An effort was also made to propagate silver salmon 

at this station and on the Rogue River, but with slight suceess. 

Very encouraging reports have been received from time to time 

relative to the successful introduction of steelhead trout in the Great 

Lakes and other eastern waters, hence all the eggs of this species 

collected at Elk Creek, a tributary of the Rogue River, were sent 

to eastern stations, except 65,000, which were hatched and planted in 

local waters. 

The usual arrangements were made during the summer for the 

collection of lake-trout eggs on Lakes Superior and Michigan by the 

superintendents of the Michigan and Minnesota stations. ‘The field 

embraced Port Arthur and Rossport, Ontario, Grand Portage, Minn., 

Isle Royale, Ontonagon, and other points in Michigan, and yielded 

11,900,000 eggs. On Lake Michigan only 200,000 were secured prior 

to the close of the fishing season; but acting under authority of laws 

passed by the Michigan legislature, which permit the capture of fish 

during the closed season for the purposes of artificial propagation, 

10,500,000 were collected between November 12 and 28 at Beaver 

Island from tugs fished by two commercial fishermen. This work was 

done by the superintendent of the Northville station, under direction 

of the State fish and game warden and his deputies. The total collee- 

tion for the season amounted to 22,400,000, from which 19,000,000 

fry were hatched and planted in the waters of the Great Lakes. 

In addition to collecting white-fish eggs as usual from commercial 

fishermen, arrangements were made for penning large numbers on 

the Detroit River and at several points on Lake Erie. The work 

proved very satisfactory, the Detroit River yielding 203,560,000 eggs 

and Lake Erie 194,234,000, making a total of 397,794,000. Large 

consignments were sent to the hatcheries on Lakes Superior and 

Ontario, with the view to keeping up the supply of this important fish 

in those waters. The total plants of white-fish fry in all the lakes 

amounted to 326, 106,000. 

Great interest having been manifested inthe propagation of lake 

herring, plans were made for extensive operations, but owing to the 

severity of the weather only 61,000,000 were obtained. 

For the purpose of keeping up the supply of pike perch in the Great 

Lakes and stocking interior waters in the States bordering on them, 

steps were taken early in April to collect eggs on Lake Erie and on 

the Missisquoi River, Vermont, a tributary of Lake Champlain. On 

Lake Erie the season opened propitiously early in April, but violent 

storms occurred soon after, which not only wrecked the fishing gear, 
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but roiled the water and drove the fish from the spawning-grounds, so 

that the season was well advanced before many eggs were obtained. 

By the close of April 341,000,000 had been taken at the Put-in Bay 

station. Of these, 10,000,000 were sent to the Missouri commission 

and 32,000,000 to the Michigan commission; the balance were hatched, 

producing 160,087,000 fry. Cooperating with the Vermont commission, 

160,375,000 pike-perch eggs were collected on the Missisquoi River 

during April. These were hatched and the fry were planted in May, 

making a total of 240,887,000 fry planted by the Commission. 

At the close of the pike-perch season the propagation of sturgeon 

was taken up on Lake Champlain, and more than a million eggs were 

collected. Owing to a sudden change in the temperature and other 

unavoidable causes only 20,000 fry were hatched and planted, but the 

experience gained will undoubtedly enable the Commission to conduct 

on a larger scale in future the propagation of this important fish, which 

is fast disappearing from the waters of this country. 

In October the U. 8S. Fish Commission steamer Grampus was 

engaged in collecting brood cod for Woods Hole station, and secured 

2,933, ranging from 6 to 20 pounds in weight, which were placed in 

pounds and held until ripe. A considerable number died from nat- 

ural causes, but more than 2,000 were tagged and liberated, and at the 

close of the year 46 had been reported as captured along the coast, 

many of them at long distances from the station. 

The collecting stations at Kittery Point and Plymouth were opened 

in November. The weather for the first two months was very favor- 

able for the work, but the catch of fish was unprecedentedly poor, and 

after the lst of January, when fish became abundant, the weather 

was so rough that for days fishing was impracticable and the collee- 

tions were therefore small. The brood fish at Woods Hole yielded 

140,754,000 eggs, and these, with the eggs obtained at the two field 

stations, made an aggregate of 311,000,000. They were hatched at 

the Gloucester and Woods Hole stations, and the fry, numbering 

202,871,000, were planted on the spawning-grounds along the coast 

from Kittery to Block Island. 

At the close of the cod work at Woods Hole the propagation of 

flat-fish (winter flounder) was taken up, and as a result of the season’s 

operations over 44,000,000 fry were liberated south of Cape Cod. 

Early in the spring arrangements were perfected for securing the 

egg-bearing lobsters captured by fishermen along the coast from Maine 

to Connecticut. The schooner Grampus, assisted by a steam smack, 

made frequent trips along the Maine coast, visiting not only the large 

dealers at the important fishing centers, but also those on the outly- 

ing islands. Agents were stationed at Kittery, Marblehead, Boston, 

Plymouth, Block Island, and other points, but although the catch of 

lobsters was greater in Maine than in the previous year, the work was 

less satisfactory than then. At Woods Hole only 18,262,000 eggs 

were secured, and at Gloucester 51,213,000, a total of 69,475,000, which 
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yielded a little over 60,000,000 fry, as against 77,000,000 the previous 

year. As indicated by the number of egg-bearing lobsters purchased, 

the decline in this important fishery has been greatest south of Cape 

Cod, and especially in the vicinity of Woods Hole. 

The establishment of the station at Edenton, N. C., permitted the 

commencement of shad work in Mareh. The run of shad on-the 

Albemarle Sound was not only very large, but the herring catch fell 

below the average, and as the temperature was slightly below normal 

the season in that region proved most successful, over 75,000,000 eggs 

being collected between March 29 and May 15. On the Potomac 

River conditions were exceedingly unfavorable. The weather was 

unusually cold and the catch of shad on the upper river very small, 

and at the end of the season only 33,521,000 eggs had been secured at 

Bryan Point station. Practically the same conditions existed on the 

Susquehanna River, and although work was pushed energetically at 

Battery station the total collections for the season amounted to only 

61,000,000. On the Delaware River, where the steamer Fish Hawk 

had been stationed as a floating hatchery, the weather was cool and 

the catch of fish very large. The season lasted from May 6 to June 

13, during which time over 115,000,000 eggs were secured, the largest 

number ever taken on that river. The total collections for the year 

amounted to 284,829,000, and the output of fry aggregated 193,287,000, 

nearly 50,000,000 less than that of the previous year. 

The propagation of the basses and other fish suitable for stocking 

inland waters was conducted as usual. The results were gratifying, 

particularly in the increased number of black-spotted trout (Salmo , 

clarki) and brook trout (Salvelinus fontinalis) handled. 
The Commission operated the following 37 stations and substations, 

and the work at each is reviewed in detail in the abstracts from the 

reports of the different superintendents: 

Green Lake, Maine. | Detroit, Michigan. 

Craig Brook, Maine. _ Alpena, Michigan. 
Grand Lake Stream, Maine. | Sault Ste. Marie, Michigan. 

St. Johnsbury, Vermont. 

Nashua, New Hampshire. Quincy, Illinois. 

Gloucester, Massachusetts. Manchester, Iowa. 

Woods Hole, Massachusetts. Bellevue, Iowa. 

Cape Vincent, New York. Neosho, Missouri. 

Duluth, Minnesota. 

Steamer Fish Hawk (Delaware River). | San Marcos, Texas. 

Battery Station, Maryland. | Leadville, Colorado. 

Fish Lakes, Washington, D.C. © | Spearfish, South Dakota. 

Central Station, Washington, D. C. Bozeman, Montana. 

Bryan Point, Maryland. Baird, California. 

Edenton, North Carolina. Battle Creek, California. 

Wytheville, Virginia. Clackamas, Oregon. 

Erwin, Tennessee. Rogue River, Oregon. 

Cold Springs, Georgia. Little White Salmon River, Washington. 

Put-in Bay, Ohio. Baker Lake, Washington. 

Northville, Michigan. 
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RESULTS OF FISH-CULTURE. 

Reports from various parts of the country have been received with 

reference to the capture of rainbow trout in streams stocked by the 

Commission, one of the most interesting being a letter from Mr. 

P. H. Rowell, of Ennis, Ellis County, Tex., in which he states that a 

10-pound rainbow trout was taken from a lake near the city, asa result 

of plants made by the Commission in February, 1899. He also 

reported that large numbers of small fish had been seen, showing that 

this species has been successfully introduced even in that latitude. 

According to a report received from Manton, Mich., a rainbow trout 

was captured on May 31, measuring 31 inches in length, 15 inches 

around, and weighing 123 pounds. 

A catch of rainbow trout from Laurel River, Virginia. 

The above reproduction of a photograph is illustrative of the sue- 

cessful introduction of this game fish in Laurel River, Virginia. 

These specimens were captured near Damascus by Mr. Benjamin T. 

Clark, of Abingdon, Va. 

Although the Commission, in cooperation with the Pennsylvania 

commission, has liberated annually considerable numbers of Atlantic 

salmon fry in the upper waters of the Delaware River, and a number 

of salmon are caught each spring in this river by men fishing with shad 

and gill nets, it is a matter of regret that there has yet been no regu- 

larly established run of this important species reported. During the 

spring of 1900 seven specimens, weighing 10 pounds and upward, 

were caught near Gloucester, N. J., in the vicinity of the steamer 

Fish Hawk—one of 10 pounds weight being taken in a gill net almost 
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under the stern of the vessel. In 1961 nine salmon, ranging from 8 to 

15 pounds, were captured at Howells Cove Fishery, the three largest 

weighing 11, 13,and 145} pounds. Asa result of an investigation made 

by the Commission, based on a newspaper article, it was learned that 

three salmon had been taken from the Delaware River at Neweastle. 

These were captured in gill nets; they weighed 93, 10, and 11 pounds, 

and sold for 45 cents per pound. The capture of one weighing 103 

pounds, near Trenton, was also verified. 

Favorable reports continue to come in from Lake Superior and the 

inland waters of Minnesota, regarding the adaptability of the steel- 

head trout for that section. Mr. H. H. Marks, of the Michigan Fish 

Commission, forwarded in June, 1901, asteelhead taken from a pound 

net near Salt Point, Lake Superior, which measured 30 inches in 

length. Mr. R. C. Mason, writing from Winona, Minn., reports that 

they are well adapted to Lake La Belle, and that, as a result of six 

cans of fry planted in 1898, specimens weighing 23 pounds have been 

taken by the anglers. The steelhead is not only an excellent game 

fish, but its food qualities are highly regarded, as indicated by num- 

erous letters received from residents of Pickwick, Minn. In Vermont 

the fish are apparently so well established in Willoughby Lake that 

arrangements were made to operate a field station in March, but only 

two ripe fish were captured; these yielded 2,000 eggs. 

Following is an interesting extract from a letter written by the 

superintendent of the St. Johnsbury station, with reference to the 

presence of lake trout in Big Averill Pond, Vermont: 

Four years ago we planted some lake trout in Big Averill Pond and have sent 

some there every year since. This year they are getting very good fishing in that 

lake, catching most of the fish by trolling. The 4-year-old trout weigh 3} pounds, 

the 3-year-olds 22 pounds, the 2-year-olds 14 pounds, and the 1-year-olds are 11 

inches long; the weight was not taken, as those under 12 inches in length are not 

kept. I went out for a couple of hours Sunday morning and caught one 3-year- 

old, two 2-year-olds, and one 1-year-old laker. I give you this information to let 

you know another lake where good results have followed the planting of artifi- 

cially hatched trout. No lake trout ever lived in this lake until those introduced 

by the Commission. [From Big Averill I went to Little Averill to catch some of 

the golden trout. I succeeded in catching seven with hook and line, ranging from 

a yearling to 3 pounds in weight. I had a gill net putin one night, but caught 

only three fish in it—one landlocked salmon and two golden trout. The salmon 

is one which must have been put in by the Commission three years ago. Below 

the outlet of Little Averill, and between Big and Little Averill ponds, I fished 
about fifteen minutes and caught one yearling and one 2-year-old landlocked 

salmon. There is every indication that the series of lakes known as Big and Lit- 

tle Averill and Littlo Leach will make a good field station in the early future. 
They are all easily accessible and can be operated from cne central field station. 

They contain brook trout, lake trout, golden trout, and landlocked salmon. 

Mr. H. B. Handy, under date of January 20, 1901, refers to the sue- 

cessful stocking of Nine Mile Pond (which is 9 miles in cireumference), 

near Centerville, Mass., with black bass, under very unfavorable con- 

ditions, several years ago. A few hundred fish from 2 to 4 inches 
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long were placed in this pond through a hole cut in ice. As the pond 

was thoroughly stocked with pickerel and perch, his neighbors were 

very skeptical of ever seeing any of the bass; but they now catch 

large numbers of black bass, some weighing as high as 33 pounds. 

INSPECTION OF STATIONS. 

During the month of December the Fish Commission stations at 

Neosho, Mo., and San Marcos, Tex., were inspected by the assistant 

in charge of the division of fish-culture, as a result of urgent recom- 

mendations by the superintendents that arrangements be made for 

an increased water supply and additional property for the construction 

of more ponds for the propagation of black bass. 

After carefully considering the condition of affairs at Neosho, it 

was found that not only was a greater supply of water essential, but 

that the hatchery would have to be rebuilt and enlarged and that 

land should be acquired for the construction of bass ponds, in order to 

increase the output of this important species. Preliminary arrange- 

ments were made for obtaining additional water from the City Water 

Works Company, and an option was secured on property adjacent to 

the Government lands. An estimate was submitted to Congress for a 

special appropriation of $7,500 to cover the cost of the improvements 

referred to, which was favorably acted upon. The condition of this 

station was excellent, reflecting credit on the superintendent and his 

assistants. 

No fish-cultural work was in progress at San Mareos when visited. 

The ponds were being drained, preparatory to cleaning and restock- 

ing fcr the breeding season, which usually commences in February. 

The general appearance of the station, including the buildings, was 

excellent, and bore evidence of careful and judicious management. 

The artesian well was supplying only a fair amount of water, but as 

the majority of the ponds are now supplied by a ram and by a 27-foot 

overshot wheel, operated by the San Marcos River. this was not 

regarded as of great importance. 

The demands for fish of all kinds in the State of Texas are con- 

stantly increasing, and as the present output is all that could be 

expected from the ponds in use, it was recommended that a special 

appropriation be made for securing more water and constructing 

ponds on lands belonging to the Government. In providing the water 

supply it was apparently necessary to acquire property on the river 

front for the erection of overshot wheels or other appliances for lifting 

water from the San Marcos River, and an option was secured on a 

desirable piece of property and an estimate submitted to Congress for 

the funds necessary in carrying out the recommendations referred to. 

This resulted in obtaining a special appropriation of $8,000. 
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STATION REPORTS. 

GREEN LAKE STATION, MAINE (E. E. RACE, SUPERINTENDENT). 

The following are the principal improvements at the station during 

the past fiseal year: The dam at Rocky Pond has been thoroughly 

overhauled, repaired, and raised 5 feet; the eastern and western wings 

lengthened 82 feet, making the dam 310 feet long and giving a 9-foot 

head of water at the inlet of the main supply flume, thereby nearly 

doubling the station water supply. The main supply flume has been 

put in good condition, 485 feet of it being rebuilt, and 360 new yokes 

put on. <A coal shed has been constructed at Maddocks Landing for 

the storage of coal for the steamer Senator, and a number of minor 

repairs and improvements made to the cottages of the foreman and 

superintendent. The cottages for the laborers at the station have 

been completed and two of the men provided with comfortable homes 

for their families. ° Changes have been made in the water supply and 

sewer systems, the station force rendering material assistance in all 

this work when not engaged in caring for the stock of fish on hand. 

The landlocked salmon on hand at the beginning of the year were 

held until September, when 177,599 were distributed to applicants in 

Maine and other New England States. 

During the summer and fall the usual arrangements were made 

for establishing collecting stations at various points. As reports 

indicated that large numbers of brook trout and landlocked salmon 

could be secured in Lakes Onawa and Sebec, in Piscataquis County, 

the superintendent investigated those waters and established a station 

at the head of Lake Onawa. ‘Two pound nets and a slat trap were 

fished until November 24, but only 21 brook trout and 16 salmon were 

captured. All the lakes and streams within a radius of 10 miles 

were examined, but without result. In October a trap was placed 

between Lake Onawa and Sebee Lake on Ship Pond Stream, but 

though large numbers of salmon were found above and below the 

Cowyard Falls, only 105 were captured, + of which were females. 

The work resulted in the collection of 6,000 brook-trout eggs and 

15,000 salmon eggs, which were transferred to Green Lake. 

The following table shows the fish and eggs obtained at the stations 

operated in connection with Green Lake. 

| Brook and lake Landlocked 
trout. salmon. 

Point of collection. ae = ER Te 
No.of} Eggs |No.of| Eggs 
fish. obtained.) fish. obtained. 

Winkenmpauchibrook (branch) Pond))eeess ees eae 84 | 65,500 75 | 108,000 
Pattentlon diets oss laces oto = ee ae ee 162 | 74, 000 10 | 14, 500 
Groentliake oer. oo. te ee a ee ee eee 5 2,000 96 | 160,500 
GoldtStream ke on dees sie eo See ye ee ee te 386 | * 717,000 2d 38, 000 
MakeiOnawayen-s-sers=seeanesaesaaas=-s5 so Ae sag ee 21 6, 000 121 15, 000 

Tota live eee oe Stee Ne ea ee eS ae ls 658 | 864, 500 32) 336, 000 

* Lake-trout eggs. 
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Of the lake-trout eggs, 358,500 were turned over to the Maine Fish 

Commission at Enfield. The balance were shipped to Green Lake 

and produced 329,827 fry, which were planted during the spring. 

In addition to the 147,500 brook-trout eggs collected, 400,000 pur- 

chased from dealers in Massachusetts were delivered at the station in 

excellent condition. They hatched in March and were planted during 

April, May, and June, the losses being comparatively light. 

Of the 336,000 landloeked-salmon eggs, 15,855 were transferred to 

the Maine Fish Commission. The balance yielded 280,231 fry, which, 

instead of being held until fall, were planted in June, owing to the 

bursting of the reservoir dam early in that month. 

During the freshets in April there was a surface wash around the 

western wing of the dam, but this was filled with gravel and the 

embankment raised, making it impossible for the water to pass around 

the extreme end. It was noticed shortly afterwards, however, that 

the old wing had gone to the south about 5 inches, and a close exami- 

nation showed that the old timbers pressed hard against the bolts in 

the ledge, causing this sag. The water at the time was running over 

the dam between the flush boards 6 inches, but the log gate was 

opened and the water reduced 3 feet. The pond was never full again, 

and the head was 14 inches less when the dam gave way. A careful 

examination has since shown that the new wing gave way at a point 

where it had been connected with the old dam, which was apparently 

the strongest spot in the whole structure. The piling put in to secure 

the wing rested on hard clay bottom, but 23 feet under the ends of 

these pilings a layer of quicksand extended directly under the wing 

for 15 or 20 feet. The water had probably worked its way underneath 

the foundation and the quicksand washed out, causing the wing to 

collapse. As the supply flume was carried away for a considerable 

distance, the water supply to the station was completely cut off, which 

necessitated the planting not only of all the brook trout and landlocked 

salmon fingerlings, but also the adult fish held in the ponds and 

reservoirs. 

CRAIG Brook StaTION, MAINE (CHARLES G. ATKINS, SUPERINTENDENT). 

The Atlantic salmon received, as usual, the greater share of atten- 

tion, this being the most important feature of the work at the station. 

The 194,572 on hand at the beginning of the year were carried until 

fall and distributed with very slight loss. The food for all fishes at 

the station, including the older stock of nearly 5,000, consisted almost 

wholly of hog-plucks purchased from an abattoir in the vicinity of 

Boston. Of the various kinds of food 17,231 pounds were consumed, 

costing $212.30, including transportation. 

In addition to the yearlings on hand at the beginning of the year, 

210 adult salmon were confined at Dead Brook for breeding purposes. 

This lot spawned in October, but by that time they had been reduced 

to 150, of which 66 were males. They yielded 665,000 eggs, 205,000 of 
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which were distributed and 354,977 hatched. Of the fry, 10,000 were 

distributed in June and 300,295 remained on hand at the close of the 

year, to be reared to the yearling stage for distribution in the late 

fall. 

At the beginning of the year preparations for the capture of salmon 

at Hunt Logan, Mattagamon, were well advanced. The leader of the 

weir was thrown across the river so as to intercept the ascent of sal-~ 

mon by July 3, and a few days later salmon were observed in the outer 

pond. Anumber of other improvements were in progress, but a heavy 

rainfall brought on an unprecedented freshet for July. On July 18 

the main rack was swept away, liberating the fish inclosed by it and 

disabling the weir for atime. By the time the repairs were made it 

was apparent that all of the fish had escaped during the flood. The 

rest of the season was devoted to improving the weir and inclosure 

and in preparing for another attempt in 1901. In April work was 

again commenced on the weir, and by the end of the year the river 

was practically closed. The rack has been much improved, and it is 

believed will be an effectual barrier to the ascent of salmon. 

The landlocked salmon held at Grand Lake Stream for distribution 

in the fall were seriously reduced in numbers in July by a disease 

which made its appearance late in June. The cause of this disease is 

unknown, but it is thought to have been due to the presence of large 

quantities of hemlock bark in the canal. This bark with some other 

rubbish was removed from the water supply early in July, and no 

further trouble was experienced. From June 21 to 29 inclusive the 

temperature of the water reached 69° or 70° each afternoon, and it is 

possible that this long-continued warm weather may have proven too 

much for the young fish, though they subsequently stood a tempera- 

ture of 75° or more without injury. This was later in the season, 

however, and they had become older and stronger. It was estimated 

that 53,715 fry were in the troughs on July 1, but this estimate was 

evidently too large, as the count in October showed only 33,862. Of 

these, 8,000 were liberated in Sysladobsis Lake, a tributary of Grand 

Lake, and the others were deposited in Grand Lake and Grand Lake 

Stream, near the natural spawning-grounds. During the last days of 

October the trap was put in condition for the capture of adult salmon, 

and on November 21, when fishing operations ceased, 819 salmon—322 

males and 497 females—had been caught. From these, 409,290 eggs 

were obtained, an average of about 847 eggs to each female. This, 

though a very small average, was better than that of the preceding 

year, which amounted to only about 700. The eggs were carried 

through the winter until ready for shipment in March with a total 

loss of 95,000, leaving on hand 314,200 good eggs. Half of these were 

transferred to Craig Brook for distribution to other stations and pri- 

vate applicants; the remainder were retained at Grand Lake Stream 

and hatched practically without loss; 76,692 of the fry were planted 

during June, leaving on hand 75,201 for rearing to the yearling stage. 
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Of the eggs sent to Craig Brook, 130,000 were transferred to other 

points and 25,000 were hatched at the station. On June 30 there 

remained on hand 24,194 fingerlings. 

From the brood Scotch sea trout 108,940 eggs were collected in 

October and November. Of these, 12,000 were shipped, and the bal- 

ance produced 42,010 fry, but they were of inferior quality and at the 

end of the year only 8,902 remained. It is noticeable that Scotch sea 

‘trout have deteriorated greatly since their introduction at this station, 

and few, if any, healthy eggs are obtained from them, though in the 

early experiments they appeared to be exceptionally strong and thrifty. 

Whether this is due to deprivation of sea water and sea food, to which 

in a state of nature they have access, is a question yet unsolved. 

The following table shows the stock of fish of all kinds on hand 

June 30, 1901: 

Calendar oe in whieh fish were 
eeeees atched. Wild fish Species. | sat ss inclosed. 

| 1901. | 1900. | 1899. 1898. 1897. 

oF | | 
Atlantic salmon ....-..----- = eee B00 3200 i meee aes strate: et Bl ahs l ster 238 
Quinnat salmon --....--.--.- a BY gece re oge | ee eed eres ea |e Cue erga BO | seca ocr = 
Landlocked salmon -.- é 100 969 127 Aone 5) es 
Scotch sea trout-----. 3 9 abe, Soest CU Gh [ares eo 1 Uy ie seers ee 
Steelhead trout .-....---- s ¢ 150 O42 2s Bae 124: Sees 
IBEAORaLEOM bese —- ase = 2 CAS Y (Tee ea [ra ees ta fs RE sl) SE ee RSE ag 
Re DOW AERO bine sacl ok ock se oun eee coe 3.76 1,395 | a |e sa2e||ss252222)) ss-2cs22s2 

Gtalieete re eset a 5: Sgn Pe 8 os a 3 | 1,645 | 2,407 727 369 238 

At Grand Lake Stream, landlocked salmon, 72,312. 

St. JOHNSBURY STATION, VERMONT (J. W. TITCOMB, SUPERINTENDENT). 

During the summer preparations were made for conducting field 

stations in Canada for collecting brook-trout eggs, and at Lakes 

Mitchell and Dunmore, in Vermont, for brook and lake trout eggs 

respectively. Prior to undertaking work in Canada the superintend- 

ent visited the preserve of the St. Bernard Club, between September 
14 and 24, when he made a hurried inspection of the so-called Red 

Lakes, Lakes Saccacomi, Willie, Tumble, St. Bernard, Big and Little 

Thunder, Papineau, and Madam Henry. Trout were abundant in 

these waters, and there were indications that some of them would 

spawn in October in the tributary streams. Arrangements were made 

with Mr. C. H. Simpson to build a new hatchery at Bark River, which 

was placed under the direction of the superintendent. 

Active operations were commenced in October, and the probable 

spawning-grounds on all the lakes were carefully watched, fish being 

frequently caught and examined. Very rough and windy weather 

prevailed throughout November, but inspections were made at night 

by jack-light when it was impossible to inspect by daylight. 

In spite of very persistent work, the station was closed on Decem- 

ber 1, a total failure so far as the collection of eggs was concerned. 

From the data obtained and further investigations by the superin- 
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tendent from the 7th to the 12th of December the following facts 

were developed: That the trout in.the various lakes controlled by the 

St. Bernard Club do not ascend the streams to spawn, but spawn 

around the shores of the lakes; that while the fish in some of the 

smaller lakes may spawn as early as the latter part of October, 

the principal period of spawning extends from November 15 late into 

January, after the waters over the beds are covered with ice; further- 

more, that it would be unprofitable to collect eggs on these lakes by 

eatching the fish after they have arrived on the spawning-beds; that 

if the work is to be condueted there, the fish should be caught before 

the cold windy weather of October and November sets in, and retained 

in pens to ripen; that there is a great abundance of trout and a tre- 

mendous waste of eggs in the natural process of reproduction. 

At Lake Willie the trout spawned November 16 to 30, after the lake 

was frozen over, but before the ice was sufficiently strong to bear a 

man. Here one bed, a foot in diameter, was watched for half a day, 

and 26 male trout, 8 egg-bearing females, and 14 spent females were 

caught from it. Most of these fish were there to eat eggs, as was seen 

on opening them. 

At the request of Mr. W. H. Parker, the manager of the Lauren- 

tian Club, Lae La Peche, Province of Quebec, the superintendent, in 

June, made a reconnoitering trip of the preserves controlled by the 

Laurentian and Shawenegan clubs, in Canada. It is recommended 

that another attempt be made to collect eggs of the brook trout and 

the so-called red trout, in cooperation with the clubs referred to. The 

red trout inhabits four lakes in the township of St. Alexis Des Monts, 

county of Maskinonge, Province of Quebec, and though it is impos- 

sible to judge as to their abundance, except during the spawning 

season, it is believed that their eggs can be successfully collected. 

The spawning season is from about the 20th to the 31st of December. 

This trout averages about the same in size as the brook trout, being 

about 9 inches long when matured. The largest of which the super- 

intendent had reliable information weighed 4 pounds, though some 

have been reported weighing 7 pounds. As food they are excellent, 

the flesh being red in color and not dry, more like the salmon than 

the speckled trout. They are usually caught by ‘‘still fishing,” with 

minnows or angleworms, though there are authentic reports that two 

have been taken on Lake Saccacomi with the fly and one by trolling. 

The field station for the collection of lake-trout eggs at Lake Dun- 

more, Vermont, was opened October 19, and from October 22 fishing 

was continuously conducted until November 6; 344 males and 106 

females were captured, which produced 162,000 eggs; 158,500 eggs 

were transferred to St. Johnsbury, where 125,400 fry were hatched 

from them. 

At Lake Mitchell operations extended from August 2 to December 

20, during which period 1,789 trout were caught. Of these 909 were 
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females and yielded 503,000 eggs, of which 473,200 were eyed. All 

except 120,000, which were shipped to other points, were transferred 

to St. Johnsbury, where they yielded 255,000 fry. 

A lot of 30,000 eggs was also derived from the Wells River Fish and 

Game Club, and these, together with 10,000 eggs obtained from the 

brood fish at the station, yielded 9,500 fry. In addition to these, 

25,000 domesticated trout eggs were received from Mr. H. F. Hurlbut, 

Kast Freetown, Mass., in exchange for eggs of the wild trout, and 

290,000 eggs were purchased from him. The following shipments were 

received from other stations: 20,000 landlocked-salmon eggs from 

Craig Brook, Maine; from Rogue River, Oregon, 46,000 eggs of the 

steelhead trout. 

The domesticated eggs above referred to, aggregating 315,000, were 

very disappointing, and as compared with the results secured from 

eggs taken from wild fish, it would seem that wild-trout eggs are 

much better in quality than the domesticated. 

The trout on hand at the beginning of the year and those hatched 

during the spring were distributed as indicated in the details of 

distribution. 

In March arrangements were made to collect steelhead-trout eggs at 

Willoughby Lake. <A small trap net was set at the mouth of the prin- 

cipal stream, and a larger trap on a bar just off the mouth of the 

brook. Much difficulty was experienced in keeping this trap free of 

sawdust and mill refuse, and no fish were caught until May 1, when 

several steelheads were taken by fishermen trolling on the lake. Sev- 

eral ripe males entered the trap net between May 9 and 29. On May 

19 one ripe female was secured, which yielded 1,778 eggs. These were 

shipped green by express to St. Johnsbury, with a loss of only 23. 

The fry hatched from them were apparently strong and healthy. 

Though only a few eggs were obtained this year, there is no doubt 

that in a few years large numbers of steelhead-trout eggs can be col- 

lected in Willoughby Lake if the difficulty of capturing the fish can be 

overcome. It appears from Mr. Cobb’s observations that steelheads 

probably spawn on the shoals of the lake, not entering the smaller 

streams. : 

The fish on hand at the close of the year are shown in the following 

table: 

Calendar oat in pe fish were 
, . atched. 
£pecies. 

1901. 1900. 1899. | 1898. 1897. 

SLEPLEGWE HVTT(h oa Ore ee ee eee ee eens pa, Wt: Gl eee 236 39 6 
SEP away eS eee eee es ee ae ane sf 402 Ey Nal ea 182 
EDGE ROT 22 eR SS ae ea eee ees ee a | 5a ee AGT site ce oes A ee e 
UU DTI RIE csi: 2 ei ee ee ee ee ee ees Veena 45 
Brnomanigiake Ny bridses ones. veii 2222232 2t ls ey ee 4 | 
Rainbow and steelhead hybrids- --..- e 261 ¥ me 
JTS E i 25) peed ese bg UP pe nD cell ne ny nn a Pica boo) gees Sage fee J) 
emsibluenet COCeStaLITIUTT tans aes re 18, 647 “hee 
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NasHua STATION, NEw HAMPSHIRE (W. F. HUBBARD, SUPERINTENDENT). 

The superintendent visited Greenough and Diamond ponds and 

Connecticut lakes, in the northern part of New Hampshire, for the 

purpose of securing a site for the collection of brook-trout eggs, and 

selected Diamond Pond as the most favorable place, and during the 

latter part of September two of the employees of the station were 

detailed to that point. A rough shanty was erected and the necessary 

troughs provided. The fishing was done with hook and line and with 

gill nets, and continued until November 30. During this time 909 trout 

were captured, of which 357 females produced eggs. The first were 

collected on October 12 and the last on November 30, the number being 

estimated at 140,000. At the close of operations the men returned to 

the station, leaving the eggs in charge of a watchman until the last of 

January, when it was found that they numbered only 15,120. The loss 

was attributed to the carelessness and ignorance of the watchman. 

From the brood fish at the station 100,000 eggs were collected 

between October 13 and December 20. In January 500,000 brook-trout 

eggs were purchased from dealers in Massachusetts, and an assignment 

of 50,000 was received from the New Hampshire commission, also some 

landlocked-salmon and golden-trout eggs, which will be hatched and 

planted under their direction. 

A fair percentage of all the eggs received hatched, but the fry from- 

those purchased and from those belonging to the New Hampshire com- 

mission suffered very heavy losses when about 4 or 5 weeks old. As 

fry from eggs taken at the station and from Diamond Pond were not 

similarly affected it is believed that the eggs were of poor quality. 

During the spring 191,000 fry were planted in local waters, and 

there remained on hand at the end of the year the following stock: 

Calendar year in which fish were 
Species. iba hatched. 

1901. | 1900. | 1899. | 1898. | 1897. 

Brook trout se scos Stee ssale dea eoece ak osee cit ee eee 63, 810 
Steclhead trout ee eee ek te eee as Seger eee det 
Rainbow trout ---...-- eT Pee eae tote een ee hl neh El et sah th 
landlocked|salimoneeese 2 sae seen ee See e100) 
Da bin stro wt aoe ae he ES tee ge ae nena teen ee aw 75 
Grayling-—-_--2 Fa eee eee E wa.Jesces 
Golden trout sic aes ee Se ee eee 850 

To tale ccs eres on os ee OE Ee eee 110, 835 

In the early summer the employees at the station were occupied in 

making a number of improvements in the superintendent’s cottage, 

and, assisted by a crew of temporary men, a number of new nursery 

ponds, 14 feet long by 8 feet wide, were constructed, and a storm ditch 

3 feet wide and 2 feet deep was built for the purpose of protecting 

the ponds from freshets caused by surface water during the wet sea- 

son. Since its construction it has several times prevented the ponds 

and hatchery from being flooded, which would have caused the loss 
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of most of the stock at the station. Wells were driven in the 14 

new ponds and in a number of the old ones. These varied in depth 

from 14 feet to 60 feet, and a flow of water was obtained in all except 

those placed in Ponds A and F and the supply ditch, which were all 

60 feet deep. 

GLOUCESTER STATION, Mass. (C. G. CoRLISS, SUPERINTENDENT), 

Besides the usual work of overhauling and repairing the cod-hatech- 

ing apparatus, the station force was occupied during the summer and 

fall in constructing a pump-room 16 by 12 feet, adjoining the fire-room, 

and installing a new Blake pump of 600 gallons per minute capacity. 

New floors were laid throughout the building, and a number of other 

improvements were made, including the rearrangement of the suction 

and supply pipes. 

In November the usual arrangements were made for collecting cod 

eggs at Kittery Point, and a force of spawn-takers, under Captain 

Hahn, reported there on November 19. The weather during the first 

two months was generally good, and there was little difficulty in secur- 

ing boats for the spawn-takers, but the fishing was a failure, especially 

during the early part of the season, so that the daily receipts of eggs 

were rarely as large as expected, considering the number of spawn- 

takers employed and extent of territory covered. The spawn-takers 

were untiring in their efforts, and the field of operations covered the 

fishing-grounds between Gloucester and Marblehead, Mass., in addi- 

tion to Ipswich Bay. 

The first eggs were received from Kittery Point on November 24 and 

the last on March 25, the collections amounting to 98,546,000. Besides 

these, 49,036,000 were transferred from Plymouth and 7,842,000 from 

Woods Hole, a total of 155,424,000. From these eggs 100,466,000 

fry were hatched and planted on the natural spawning-grounds from 

Ipswich Bay to Boston. 

In view of the uncertainty of collecting a large number of cod eggs 

at Kittery Point and Plymouth, it is urged that steps be taken to 

provide a suitable inclosure near the station where live brood cod can 

be held. It is believed that a structure of this kind can be built for 

about $2,000. 

Early in April preparatory steps were taken to collect egg-bearing 

lobsters from fishermen operating in the vicinity of Gloucester, Bev- 

erly, Boston, and Cohasset, Mass., and Kittery Point, Me., collectors 

being stationed at Kittery, Boston, and Beverly. The schooner 

Grampus, assisted by a steam lobster-smack, made collections along 

the Maine coast from Portland to Rockland. This work was delayed 

by the stormy weather prevailing during the entire month of April 

and the early part of May. Heavy easterly winds, accompanied by 

rainfall, were of almost daily occurrence, causing a strong current 

along the coast and practically putting a stop to lobster fishing during 

this period. The first eggs were not received until May 11, and from 
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this time the work was pushed vigorously. The collections from the 

fishermen at all points compared favorably with other years, several 

places showing an increase, but the receipts from the large dealers in 

Boston and Portland fell off, although more lobsters were handled by 

these parties than during any other season for the past decade. The 

probable reason for this was that a large percentage of the lobsters 

handled by the dealers at those points came from Canadian waters, 

where strict inspection laws prevent the shipment of egg lobsters. 

During the season 4,169 egg lobsters were collected, from which 

51,213,000 eggs were obtained. The following table shows the number 

of egg lobsters and eggs received from the collecting fields: 

: b- 
Field. HOP Eggs. 

a cee we ee gas | 

Maineicoast, schoonerGrampusicce senses eee eee ee a eae ene 1,600 | 19,467,000 
Boston; Cohasset and iwicinity-s-- 425 = sae ease cena ee cee 896 | 11,552,000 
KeaitteryeLoimnt. Wie. an ava CITT ye eae ee ee eee ee eee 930 | 10,548,000 
Gloucester) Beverly andi vicinity one coe ne cece eee see e eee | 743 9, 651, 000 

Mo) 52 ieee Smee ees ee eR erhes r A ee  e Reser See pee ee See ho he eA en 4,169 | 51,213,000 

Of the 47,270,000 fry hatehed, 15,000,000 were planted in Maine 

waters, and 32,270,000 were distributed in Massachusetts from Lanes- 

ville to Cohasset. Of the fry sent to the Maine coast 4,500,000 were 

taken on the schooner Grampus and 10,500,000 were shipped by rail 

to Portland, where they were transferred to the schooner and planted 

at points along the coast, selected after consultation with Hon. A, R. 

Nickerson, commissioner of sea and shore fisheries of the State. 

The adult lobsters were as usual released in the localities from which 

they were secured. The continued decrease in the collection of egg 

lobsters during the past two years makes it evident that if the work 

is to be put on a permanent basis arrangements must be made for 

impounding egg lobsters during the fall and holding them until the 

eges are ripe. 

Woops Hoe Station, Mass. (E. F. LOCKE, SUPERINTENDENT). 

During the summer the wharf was completed, some necessary repairs 

were made to the residence and launches, and a newdynamo was sub- 

stituted in place of the old machine, which had become too small for 

the station, owing to the development of the biological work. The 

laboratory was kept open all summer, under the direction of Dr. H. C. 

Bumpus. 

In accordance with the usual custom, the schooner Grampus began 

the collection of brood cod on October 1, and obtained 2,933 fish, 

ranging from 6 to 20 pounds in weight, by the 9th of November, when 

the work was discentinued and the crew sent to Kittery Point. The 

stock was further increased by the purchase of 332 fish from com- 

mercial fishermen, making a total of 3,265. Of these, 1,170 died from 

natural causes and 692 were killed by anchor frost. The others were 
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tagged and released after the eggs had been taken, and at the close of 

the year 46 had been reported captured, many of them at long distances 

from the station. 

The collecting station at Plymouth was opened in November, work 

at that point being under the direction of Mr. R. N. Veeder. The 

spawn-takers, four in number, commenced work December 1, and on 

December 3 collected 3,000,000 eggs, which were shipped to Woods 

Hole. On account of the scarcity of fish, very few vessels operated 

in the vicinity of Plymouth early in the season, and later, when they 

became plentiful, the weather was so unfavorable and the sea so rough 

that fishermen could not get to the fishing-grounds. In addition to 

this, for three weeks during February the harbor was closed by ice and 

the steam launch frozen in, but notwithstanding all these difficulties 

71,713,000 eggs were collected, 52,068,000 being sent to Gloucester and 

the remaining 19,645,000 to Woods Hole. 

The brood fish commenced spawning November 14 and yielded 

140,754,000 eggs, bringing the total handled at the station to 160,399,000. 

From these 102,405,000 fry were hatched and planted on the spawning- 

grounds in the vicinity of the station. 

Early in January three fyke nets were set in Woods Hole for the 

purpose of collecting flat-fish, and about January 22 a number were 

placed in Waquoit Bay. This work was seriously interfered with by 

an exceedingly cold wave, which swept over New England early in 

February, lasting nearly the entire month and closing the harbors 

and bays with ice, so that it was impossible to reach the nets. Asa 

result of the work 63 ripe fish were taken at Woods Hole and 107 at 

Waquoit Bay, but 42 died before spawning. Between January 28 

and the 13th of April 53,099,000 eggs were collected, from which 

44,230,000 fry were hatched. The methods followed in handling the 

brood fish were similar to those employed the previous season, and 

the results were equally good. 
Although every effort was made to increase the lobster work, the 

results, as indicated by the number of eggs collected, were for several 

reasons the poorest that have been secured at this station. Arrange- 

ments were made early in March to collect egg lobsters at Plymouth 

and Scituate, Mass., but the receipts from those points were small, 

only 10 being secured from the fishermen in the immediate vicinity of 

the station, though large numbers of fish had been furnished them 

during the winter for lobster bait. An effort was also made to col- 

lect egg lobsters in Connecticut waters, a schooner being chartered 

for this purpose, but the returns were so poor that the work was aban- 

doned at the end of May. Owing to a change in the laws of Rhode 

Island it was late in the season before arrangements could be per- 

fected for the collection of eggs in that State, and it was only done 

then through the courtesy of the commissioners of inland fisheries, 

Dr. A. D. Mead and Mr. Henry T. Root. 
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The following table shows the receipts from the different. sections 

for 1900 and 1901, and sets forth clearly the marked decrease this 

year at all points, especially in the vicinity of the station and around 

Buzzards Bay: 

Field of collection. 1900. 1901. 

Noank and Stonington, Conn., and Block Island, R. I.......--......-..-.--| 2,710,000 1, 468, 000 
Woods Hole and vicinity, including Buzzards Bay ----.--------------------- 7, 199, 000 2,528, 000 
Plymouth assess ssees=se—2 See ete |B e000) 1, 181, 000 
Scittlates;Masss2- e524 Dis ee ees Et ee ee ae ee ee ee 3, 827, 000 1, 772, 000 
ING WDOLrt, Ri bco ccecesccwoneeneorcen sets. Scateeonibosaaeenacosuesecsloeereeeee 18, 058,000 | 11,318, 0U0 

Yo re agen Sa a eee eye eo ee ee ee 28, 142,000 | 18,262, 000 

The total number of eggs collected was 18,262,000, from which 

13,945,000 fry were hatched and planted. Considerable improvement 

has been made this year in the method of hatching the eggs of the 

lobster, the McDonald jar with the open top being used in combina- 

tion with the ordinary glass aquarium, instead of the old Chester jar 

covered with scrim. <A scale similar to that used in white-fish work 

was devised for the measurement of the eggs, and it was found to be 

not only more convenient, but fully as accurate as the old method of 

measuring in a glass graduate. 

CaPE VINCENT STATION, N. Y. (LIVINGSTON STONE, SUPERINTENDENT). 

A new coal-house has been built during the past year and various 

minor improvements have been made. 

In October 68,000 lake-trout eggs were collected from the local fish- 

ermen and 1,500,000 were transferred from the Michigan and Minne- 

sota stations. In January 325,000 brook-trout eggs were purchased 

from commercial hatcheries in New England, and 21,592,000 white-fish 

eggs were received from Put-in Bay, Ohio, and 720,000 collected from 

local fishermen. The eggs were successfully hatched in the spring, 

producing 1,485,000 lake trout, 275,100 brook trout, and 13,552,000 

white-fish, which were distributed as usual. 

With a view to the collection of pike-perch and sturgeon eggs in 

Vermont, the superintendent had a conference with the Vermont fish 

commissioners, which resulted in an agreement whereby the U.S. 

Fish Commission was authorized to collect eggs of these fishes in that 

State, the same to be hatched at Swanton, where a new State hatchery 

had been erected. The fry resulting from a third of the eggs were 

to be turned over to the Swanton fish commissioner for distribution in 

Vermont waters, the other two-thirds to belong to the U. 8. Fish 

Commission. ; 

On March 20, M. A. Mason was detailed from Cape Vincent to fif 

up the hatchery at Swanton, utilizing the old equipment as far as 

possible. The hatchery as equipped contained 348 jars, 100 of which 

were furnished by the Vermont commission, the others by the U. 8. 

Fish Commission. By April 10 the ice had disappeared from the river 
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and fishing commenced. On the 17th ripe females were caught, and 

on the 18th the first eggs were collected. ‘The conditions existing at 

this time were very unusual, as the river water, instead of warming 

up and increasing in volume, remained stationary in temperature 

for ten days or more, during which time there was seareely any per- 

ceptible rise or current. Spawning fish were therefore not attracted 

upstream, and the catch, although large, consisted mostly of males, 

in some hauls the ratio being 100 males to 1 female. It consequently 

became necessary to fish seines in Lake Champlain a few miles below 

the mouth of the river. The seining along the lake shore was quite 

suecessful, and as a result of the season’s work about 3,500 female 

pike perch were secured, of which 2,910 produced 160,375,000 eggs, the 

last being collected on April 30. The methods followed were practi- 

cally the same as in previous years, though a number of experiments 

were tried with reference to the fertilization and transportation of 

eggs. The loss from fungus after the eggs were received at the 

hatchery was very large. Of those that were eyed, 22,500,000 were 

transferred to Cape Vincent and 4,000,000 to the Massachusetts Fish 

Commission. Those sent to Cape Vincent arrived in very bad con- 

dition and produced only 13,800,000 fry. At Swanton 23,750,000 fry 

were hatched and distributed from that point, 16,750,000 being turned 

over to the Vermont Fish Commission. 

At the close of the pike-perch season preparations were commenced 

for the capture of sturgeon and the collection of their eggs. On the 

Missisquoi it was planned to place a rack across the river, consisting 

of wire netting and common seine twine, with a trap in the center, 

for the purpose of stopping the sturgeon ascending the river, after 

the manner of stopping salmon on the Pacific coast, but this idea was 

abandoned, owing to the fact that steamers ply up and down the river 

during high water in the spring. Pound and trap nets were also 

tried, but gill nets were finally resorted to, about 30 sturgeon being 

taken in this manner from various places in the river. These were 

placed in pens provided for pike perch, but later in a pen built in the 

river with boards laid horizontally on edge, a space being left between 

to let water in and out. The fish in the pens were examined daily, and 

on May 13 a large ripe female was found, which struggled so violently 

on being taken from the water that the combined efforts of three 

men could not prevent it from casting its spawn, some of which was 

thrown 30 feet or more. When finally subdued, the few remaining 

eggs left in the fish, somewhat less than a quart, were taken in a dry 

spawning pan. These were mixed with milt and treated in the same 

general way that pike-perch eggs are. When the eggs were finally 

separated they were placed in a McDonald hatching jar, such as is 

used for pike perch. No further trouble from the eggs sticking 

together was experienced, but they were so heavy that the pressure 

through the ordinary tubing was not sufficient to keep them in proper 

motion, and it became necessary to increase the pressure. The eggs 
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hatched successfully, the first fry appearing in the jar on May 20, 

having taken just a week to hatch, with an average temperature of 

65°. After holding the fish in pens until the Ist of June they were 

all released, as the indications were that they were not becoming any 

riper. Two or three were killed and opened, and the eggs appeared 

to be caked together and worthless. 

On the Lamoille River sturgeon made their first appearance on May 

15. Trap and gill nets were used, but the majority were caught by 

hooking them at a place on the river called ‘‘sturgeon hole,” where 

spawning sturgeon apparently collect. The water here is too deep to 

spear the fish, and nets can not be used; but they are taken by twitch- 

ing them up with hooks, men watching the hole night and day. Many 

breeders were obtained in this way, 27 being caught on May 22, when 

the temperature of the water was 68°. Nearly all of these were ripe 

males, but on the afternoon of the next day two ripe females were cap- 

tured. As the fish did not struggle violently at first, the men were able 

to stop the flow of eggs by stuffing handkerchiefs into the vent. They 

were then towed across the river, where the males had been secured, 

and were instantly killed by a blow on the head. In this way 1,300,000 

eggs, were taken, but soon after the weather became extremely cold, 

the temperature of the water dropping several degrees, and as no 

more sturgeon were captured the work was abandoned and those 

in confinement were turned loose. Efforts were then made to catch 

sturgeon on MeNall Bay, in Lake Champlain, a short distance south of 

the mouth of the Lamoille. On the 4th or 5th of June three apparently 

ripe females were captured, but when opened the eggs were found to 

be insufficiently advanced for fertilization. A number of others were 

caught in this bay during the next few days, but no more impregnated 

eggs were secured, and on June 12 efforts were discontinued. The 

sturgeon eggs were found, by actual count, to average 850 to the fluid 

ounce. They are apparently amorphous, and of a dull, dirty color, 

but this appearance is caused by a cobwebby film which surrounds 

each egg. By squeezing between the fingers the film can be easily 

separated from the egg, and the eggs then seem spherical, clear, and 

crystalline, not very different in size from white-fish eggs, though 

probably somewhat larger. When ripe the eggs come from the parent 

fish more easily and are somewhat glutinous, but if taken from a 

freshly caught fish they are not more glutinous than the pike-perch 

eggs, and will not give any more trouble if treated similarly. 

Of the total number of eggs collected (1,320,000) 20,000 were hatched 

at Swanton, 380,000 were sent to Cape Vingent, where they were lost, 

and the balance were lost at the fishing-grounds. In the opinion of the 

superintendent, the following points with reference to the collection 

of sturgeon eggs seem to be pretty well established: 

Lake sturgeon go up the tributary rivers of Lake Champlain to 

spawn. They ascend different rivers at different times, the time for 

each river apparently being determined by the temperature of the 
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water. The river that the spawning sturgeon of Lake Champlain 

first ascend is the Missisquoi, in the extreme northwestern corner of 

Vermont. They ascend this stream very soon after the pike perch 

have finished spawning in the river, which is usually the latter part 

of April. The largest number of ripe fish appeared this season about, 

May 13, and were all gone by May 20. 

The sturgeon ascend the Lamoille, a Vermont river, which flows into 

the lake about 30 miles south of the Missisquoi, somewhat later. This 

year their first appearance at the mouth of this river was about the 

middle of May, and they collected in the sturgeon hole in the greatest 

numbers for spawning on May 23. By the end of the month they had 

all left the river. 

The lake sturgeon spawn inthe shallow waters of the lake in June. 

At least, there is a spawning-bed in the shallow water of the bay just 

south of the mouth of the Lamoille, where the sturgeon come at that 

time to deposit their eggs. Parent fish collect in this bay to spawn 

about two weeks later than when they are found in the greatest 

numbers in the sturgeon hole of the Lamoille. The largest number 

of ripe ones was observed on June 4, and by June 15 they had all left 

the spawning-grounds of the bay. 

As far as could be observed, lake sturgeon will not spawn until the 

water reaches a temperature of 60° F. It is concluded, therefore, that 

they require water at or above 60°, though of course this must be 

accepted only as an inference. 

The lake sturgeon spawn at other places later than they do in the 

bay just mentioned, as is evidenced by the fact that parent fish were 

captured in June with eggs that would not have been ripe for a fort- 

night, and others with eggs that would not have ripened for a month 

or longer. Sturgeon do not seem to ripen their eggs well in confine- 

ment, unless very nearly ripe when captured. If the fish in the pens 

were confined too long their eggs caked together and were otherwise 

very poor, and probably would not have been susceptible to impreg- 

nation even if they had ripened sufficiently to be extruded from the 

fish; but this should not be accepted as conclusive, as means will 

probably be eventually found for keeping sturgeon in captivity without 

injury to their eggs till ready to spawn. 

The spawning season at the various grounds of the lake sturgeon 

is very short. They are doubtless spawning somewhere all summer, 

but at any specified ground it is not believed they are in the act of 

spawning over three or four days. In order to be on the safe side, 

wide limits have been set to the period during which the spawning 

sturgeon remain on the spawning-beds, but after a more thorough 

investigation these limits may be much narrowed. 

Unless some device has been adopted for forcibly retaining the 

eggs in the sturgeon, it seems almost useless to attempt to strip a 

ripe fish after it has onee been lifted from the water alive, as a few 

seconds of time and a few powerful strokes of the tail hopelessly 
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seatter all the eggs. It must be ascertained whether the fish is ripe 

before it is taken from the water, or the instant it is lifted from the 

water. The vent can then be plugged, the fish put in a strait-jacket, 

and the eggs taken without difficulty. Various methods of plugging 

the parent sturgeon were tried, the most effective of which was to 

stuff a handkerchief instantly into the vent and keep it there, but if 

the fish is given any time to struggle the eggs will be lost. 

Once the eggs of the lake sturgeon are taken it is an easy matter to 

impregnate them. It nearly always happens when a straggling ripe 

female is found, or when the females ripen in confinement, that ripe 

males for fertilizing the eggs can not be obtained, but if ripe females 

are captured during the three or four days they are on the spawning- 

beds, ripe males will be found in abundance. When the ripe females 

in the Lamoille sturgeon hole were caught a quart of milt might have 

been taken from the males had it been necessary. 

The eggs of the lake sturgeon are easily hatched in any jars used in 

hatching pike perch and white-fish if a stream of water is run through 

the jars with sufficient pressure to keep the eggs in constant motion. 

Probably 80 to 90 per cent of lake-sturgeon eggs taken in future will 

be hatched. 
In the latter part of April about 1,400 eggs were secured from the 

steelhead trout hatched at the station in 1897 from eggs sent from 

California and kept in tanks in the hatchery. A large percentage of 

the eggs were impregnated and hatched, producing healthy fry. 

STEAMER FISH HAWK (JAMES A. SMITH IN CHARGE). 

As soon as practicable after the vessel arrived on the Delaware 

River on April 30 the hatching apparatus was erected on the main 

decks and arrangements made for sending spawn-takers to the fishing 

shores at Howells Cove, Bennett’s, and Cramer Hill, and to the 

gill nets off Billingsport, N. J. No ripe fish were found until May 6, 

probably because of the extremely cool weather which prevailed. 

Daily collections of eggs continued from that date to June 13, during 

which period 115,033,000 were secured and 52,813,000 fry hatched 

and distributed; 24,706,000 fertilized eggs were transferred to Havre 

de Grace, Md., 2,051,000 to Central Station, Washington, D. C., 

4,235,000 to the Maryland Fish Commission at Druid Hill Park, Balti- 

more, and 1,419,000 to the Pan-American Exposition, Buffalo, N. Y. 

Owing to lack of hatching facilities 6,720,000 were deposited on the 

spawning-grounds. The fry were planted in streams along the coast 

from the mouth of the Delaware Bay to Massachusetts. Of the total 

number of eggs taken 76,955,000 were secured from the three seines 

referred to above, 49,000,000 from the Howell Cove seine, and 38,078,000 

from the gill-net fishermen off Billingsport. 

Though not quite as many shad were caught by the fishermen as 

the previous year, the fish-cultural work was the most successful and 

satisfactory ever done by the Fish Hawk, for which credit is due not 
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only to the officers and men belonging to the vessel, but to the fisher- 

men, who assisted the spawn-takers to the extent of their ability in 

securing all the eggs possible. 

There was a decided increase this season in the capture of Atlantic 

salmon in the Delaware River near Gloucester. Nine specimens, 

weighing 8 to 15 pounds each, were taken at Howells Cove; two were 

captured at Bennett’s fishery, weighing 11 and 15 pounds, respectively ; 

and one, weighing 143 pounds, in a gill net off Camden. The prices 

received for them varied from 40 to 45 cents per pound. 

BATTERY STATION, MARYLAND (J. N. WISNER, SUPERINTENDENT). 

The work of getting the station ready for shad propagation com- 

meneed in March. The machinery was placed in order and a number 

of minor changes made which tended to increase its efficiency. As 

for several years the hatching facilities had not been adequate, 280 

new jars were purchased and the necessary tables provided, which of 

course necessitated the extension of the circulating system. The old 

boat railway, which had been in a dilapidated condition for several 

years, was torn out and rebuilt, and a scow was constructed for trans- 

ferring fry from Battery Station to Havre de Grace. A supply of 

herring roe was also canned and shipped to Wytheville, Va., and 

Erwin, Tenn, to be used as trout food. 

As the egg-taking season approached arrangements were made for 

attending all the seining-grounds in the vicinity, a number of sail- 

boats being chartered and a force of spawn-takers employed. The 

large catch of shad reported below the island indicated a successful 

season, but for inexplicable causes no eggs were obtained until April 

26, and even then the collections were small. On May Ist 8,993,000 

were secured, and from then until May 8 large numbers came in, but 

from that date to the close of the season the daily take amounted to 

only a little over a million, the total collections aggregating only 

61,075,000. In addition to these, 24,796,000 were transferred from the 

Fish Hawk on the Delaware River. At first the small collections 
were attributed to the cold weather and high water prevailing, but 

this theory was abandoned later when weather conditions became more 

favorable. The fish apparently abandoned their usual spawning- 

grounds. In a singie night over 5,000 shad were taken by gillers in 

the vicinity of Port Deposit, and on one day 1,900 were secured at one 

of the floats where a large seine is fished. 

From the eggs collected at the station 38,845,000 fry were hatched 

and planted, a little over 63 per cent of the number collected. The 

eggs from the Fish Hawk produced 6,548,000, or less than 27 per cent 

of the number transferred. 

The buildings at the station are in good repair, but the condition of 

the wharves is deplorable. It is urged that an appropriation be 

secured for the purchase of larger and better launches, as those at the 

station are very old. 
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BRYAN PoINnT STATION, MARYLAND (L. G. HARRON IN CHARGE), 

The work of preparing the station for the season’s operations was 

commenced in March, and everything was in readiness by April 13; 

but as the weather was very cold and unseasonable the foree of spawn- 

takers was not taken on until April 19. The first eggs came in the 

next day, but the cateh of shad was exceedingly small, and at the end 

of April only 9,795,000 eggs had been secured, whereas the collections 

at the same time the previous year amounted to over 49,000,000. 

Unfavorable conditions prevailed throughout the entire season, fre- 

quent rains causing freshets and muddy water, which, with the low 

temperature and the scarcity of shad, proved so detrimental to the 

work that only 33,321,000 were obtained. Of these, 1,011,000 were 

shipped to Central Station. The others were hatched at Bryan Point, 

producing 27,154,000 fry, which were distributed in North Carolina, 

South Carolina, Georgia, and Florida, and on the natural spawning- 

grounds in the Potomac River between Broad and Occoquan creeks. 

The spawn-takers were dismissed on May 23, and on the 30th the 

station was closed and placed in charge of a watchman. The tem- 

porary force during the season consisted of 44 spawn-takers, 5 firemen, 

3 assistants in hatchery, 1 coxswain and engineer, and 2 cooks. 

The following shows the daily collection of eggs and the mean 

temperature of air and water: 

Mean temper- || Mean temper- 

Date. Received. anare. Date. Received. ShUEe: 

Air. |Water. Air. Water. 

- |) 9 28 DI °F. ° F, 
April 20'essssense se 136, 000 56 50 May 9A 33h 836, 000 68 64 
IN SWON ShS se enas= 279, 000 57 51 Miya OW eeete ene ee os ple 1000 64 64 
Apriliecee eee ee 84, 000 54 49 May lisse, Bees 555, 000 69 65 
A prili2aces ss oacecce 419, 000 54 49 May 12a 965, 000 7 65 
Aprile ieee sats ae le 520, 000 51 48 Mayilsth eis 1, 300, 65 64 
INDI a sn 207, 000 54 ADs | Mayol 4] se este 662, 000 66 63 
IA DTI ZO ae ee 451, 000 61 51 Maynor see 835, 000 69 64 
April 27_ _- 2 883, 000 57 52 May 162 225 eees 5 586, 000 ul 65 
April 28 1, 886, 000 58 53 Malyelive a. tase Serres 184, 000 12 66 
AWD Pili 20 ee ene 2,474, 000 64 54 May, 18s.) = ee 224, 000 71 66 
April 30 set ieee se ners 2, 456, 000 72 55 May 19822) seo 135, 000 63 65 
Mayle es ee 2, 062, 000 66 59 Maly, 20) zene Se ee 527, 000 63 | 65 
Marys 2 ieee Ree ei 3, 187, 000 71 61 May ees 828, 000 67 65 
May Sheencte a eee 1, 082, 000 68 66 Maye 22ieao saree S819: 000M Lee Se leeeeeeee 
May 4 1, 682, 000 65 63 IMayicoeee eset 751, 000 73 67 
May Des. ce oe eee 1, 020, 000 69 64 Mayicts eee 985, 000 76 66 
May 62: 222s 1, 239, 000 66 64 I Ak (iy Se a beh lp — Ne 61 63 
May, Use pee 1, 485, 000 64 64 Mayes es Be ean ae: )i2 SRE ee ee 06 64 
May-8 sik a Ore k 957, 000 67 63 May a0: Sete n ans eencene etna 68 65 

A number of improvements were made during the year, the most 

important being the construction of a wharf 70 feet long by 12 feet 

wide, running out from the front of the hatchery. This has proved a 

great convenience, and will materially reduce the expense of operating 

the station, as vessels plying up and down the river now land at the 

station daily, thus obviating the necessity for an extra launch, which 

has heretofore been employed mainly for running between the station 

and Alexandria for the purpose of carrying down provisions and 

bringing up eggs and fry. 
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Fish LAKES, WASHINGTON, D. C. (C. K. GREEN, SUPERINTENDENT). 

Dr. Rudolph Hessel, who had been in charge of this station since 

its establishment in 1877, died suddenly on August 19, 1900, and Mr. 

Z. H. Goldsmith directed operations until November 12, when he was 

relieved by Mr. J. N. Wisner, field superintendent. Mr. Wisner was 

relieved on March 1, upon the appointment of C. K. Green. 

Work was conducted along the same general lines followed in past 

years; the ponds were drawn from time to time during the fall and the 

young fish were assorted and transferred to the breeding-ponds. The 

season’s operations proved very satisfactory, 64,605 yearling and 40 

adult large-mouthed black bass, besides 1,531 crappie, being furnished 

for distribution in the fall. 

In November the shad which had been placed in the west pond 

during the month of May of the previous year were liberated in the 

Potomac River. It is impossible to give the exact number liberated, 

but it is believed that there were at least 2,000,000. In May, 1901, 

2,000,000 were again placed in the west pond, and at the close of the 

year large numbers of apparently healthy and vigorous shad could 

be seen along the partition in deep water. 

One of the most important improvements has been the construction 

of a new outlet for the north pond, which was done under direction 

of Mr. H. von Bayer, the architect and engineer of the Commission. 

Early in April the breeding fish of all kinds were transferred from 

the retaining ponds to the ponds and partitions previously prepared 

for breeding purposes. The large-mouthed bass commenced spawning 

in the north and south ponds on April 28, and it was observed that 

they spawned not only on the gravel beds which had been placed in 

the ponds, but also on the weeds close to the water’s edge. The first 

brood of fry appeared on May 6. The last nests were seen on June 10, 

and at the close of the year there were large numbers of young fish in 

the ponds. 

The adult crappie, numbering 73, were transferred from the retain- 

ing ponds to the Seventeenth street ponds in April, and commenced 

to spawn on May 1, continuing until about the 20th. A number of 

nests were seen and some fry have been noticed in the pond near the 

edges. 

The crappie in the canal pond spawned on the 29th of April, but as 

this pond was used for black bass, the fry, estimated at about 8,000, 

were transferred to the Seventeenth street pond as soon as they raised 

from the beds. <A recent examination shows that they have made 

excellent growth, being from 1 to 13 inches in length at the close of 

the year. 

Although the distribution of ornamental fishes has been discon- 

tinued, some golden ide, tench, and gold-fish are raised annually for 

_ the aquarium at Central Station and for exhibition purposes. Large 

numbers of young carp are also hatched as food for bass. 
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CENTRAL STATION, WASHINGTON, D. C. (J. E. BROWN IN CHARGE). 

Work at this station has been conducted on the same lines as here- 

tofore, it being used as a distributing depot for the fish reared at the 

fish ponds in Washington, and also for hatching the various species 

of Salmonide during the winter, for illustrating the fish-cultural work 

of the Commission. The following table shows the number of eggs 

received and the fish hatched and planted: 

Species. Received. | Hatched. 

Sladen.) i 3. See Se Re, Sh 5 a ee ae ae ne cee eeeeeraceaes 4,571, 000 3, 640, 000 
Pike perch oer ee aia 2 Serre Beara eas Sh eee os Se ov oc se eee neaeaweee 2,000, 000 1, 750, 000 
RAIN DO WatTOUtey se sss cee eae ee Se ee ee ee ee 9, 769 9,030 . 
Broo ket Olt cee oes ee hoe es ee ee oe ay ee ae es ea oe aE Seca ane 500 477 
Ta KGut row bes ae es pa os Mik ae Ee Een EE ee ae ee eee 14, 888 14, 319 
THOGHMUSVETYET OU bi aoe eae eee eee eee ce eee ee eens 9, 987 9, 684 
Atlantic salim ont Sess ees a sees ot eae ae Se ree eee eee eee ane eee ane 4, 993 4, 832 
landlocked (salmone ses see sone oe eee pecan eeise nee Pe See Sn Oe SEES Geer 4,990 4, 832 
Scotch sea trout ses oer ee ee ee ce re ae ae ee 1,971 1,544 
Wihitesfishts aes Sa ee eee ee ee seme eee See eee mes oot eo 317, 000 314, 000 

Mo tall. a2 as A ee ee a ee aE ae, Be a ae Se ES 6, 935, 098 5, 748, 718 

The superintendent is charged with receiving and shipping freights 

and express matter passing through the central office. During the 

past year this involved the handling of 783 shipments and 1,004 

receipts. The general distribution apparatus is also stored at this 

station under his direction. After the distribution season is ended the 

cars are laid up at Central Station for the winter, during which time 

their machinery is thoroughly overhauled by the station machinists, 

thereby saving the Commission thousands of dollars annually. 

CENTRAL STATION AQUARIUM (L. G. HARRON IN CHARGE). 

From July 1 to September 15 the grotto was closed, it being imprac- 

ticable, on account of the high temperature of the water, to maintain 

an exhibit of salt-water specimens. 

The salt-water circulating plant was improved by the introduction 

of a new heater and the installation of an engine for use in operating 

the salt-water pumps whenever the water pressure might be too low 

to run the motor. 

A supply of salt water was obtained from the Chesapeake Bay early 

in September, and arrangements were made for restocking the 

aquarium with marine fishes and other animals collected from points 

on the Chesapeake and Buzzards Bay. About 1,000 specimens, rep- 

resenting 54 species, were secured from these two sources, and these, 

with supplies of sea-anemone and star-fish from Gloucester, Mass., 

stocked the salt-water aquaria to their full capacity. This exhibit 

remained exceptionally good until about February, when a disease 

appeared and caused the loss of a great many of the specimens. It 

attacked their fins and gillrakers, and seemed to eat the flesh from 

the spines and rays, causing the fish to refuse all of the food. Various 

remedies, including strong salt baths, were tried, but without effect, 
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and the ravages continued until April, when most of those surviving 

succumbed to the rising temperature. 

The exhibit of fresh-water fishes indigenous to this region was good 

throughout the summer, and in October, when the water temperature 

fell to 60°, consignments of rainbow trout, brook trout, Scotch sea 

trout, Atlantic salmon, and landlocked salmon were sent from Wythe- 

ville, Va., and East Orland, Me.; all of these were about nine months 

old when received. They continued to thrive until early in May, when 

avise in temperature necessitated their removal, and in order to avoid 

losing them they were planted in suitable waters in Pennsylvania. 

Attention is again called to the large lot of large-mouthed black bass, 

which have been carried since July, 1896, in a tank 6 feet long by 4 

feet wide, on the main floor of Central Station. During this time they 

have suffered no losses. 
Following is a list of salt-water and fresh-water species exhibited 

during the year: 

Salt-water species.—Sheepshead, tautog. spot or goody, croaker, sea trout, pom- 
pano, bur-fish, toad-fish, sea bass, gray snapper, black drum, sea robin, jumping 
mullet, swell-fish, spade-fish, sea-horse,yellow-tail, blenny, striped bass, hog-choker, 
pig-fish, mummichog, king-fish, moon-fish, star-gazer, pin-fish, flounder, tongue 
sole, remora, stickleback, pipe-fish, file-fish, cheetodon, cunner, scup, sea raven, 
sculpin, tomcod, lobster, spider crab, hermit crab, blue crab, star-fish, shrimp, sea- 
urchin, sea-anemone. 

Fresh-water species.—Rainbow trout, brook trout, steelhead trout, Scotch sea 
trout. Atlantic salmon, landlocked salmon, large-mouthed black bass, small- 
mouthed black bass, rock bass. crappie, yellow perch, white perch. common tench, 
golden tench, golden ide, gold-fish, paradise-fish. common sun-fish, banded sun- 
fish, common sucker, chub sucker, channel cat-fish, yellow cat-fish, mill roach, 
German carp, pickerel, gar pike, sturgeon, common eel, lamprey eel, top minnow, 
alligator, terrapin, snapping turtle. 

The following shows the maximum and minimum temperatures of 

salt and fresh water in the tanks during the year: 

| Fresh water. Salt water. 
Month. SSS Month. SaeennnninenenEeianet 

| Max. | Min. Max. | Min. 

Hie He SHI \\ Sa 
UY ceses seo sess et bana essese 84 7 Septeniber' 2. as452c2 Skeet eee ee WA al 162 
PRTICTIBG Sacer a nos soso ecce coals =e 84 7 Octoberees* fas sa eee eee 74 56 
BEPLCMIVOR 2 nso s- soos see ae SAPs 33 70 INGVvember = =) s22555250-822e-|| 4 04 52 
RAO e ee seen eae 12 60 December = =< 333-22 552 Sass 4 3e- 58 52 
WeOvembern so 2. 6 22--- 225222222228 63 AVG NW ANU Arye enter eee ee asta 00 54 
WSEOMDEN - i225. 22 Sssses sce 47 36 HeDEOaRY, oe 3 see ees 58 53 
LE in eee ee eee eee 38 33 62 49 
BOP EIY a se re ea a eae 35 33 68 52 

BY ae Je S48 34 12 61 
55 45 78 60 
65 56 
76 2 

WYTHEVILLE STATION, VIRGINIA (GEORGE A. SEAGLE, SUPERINTENDENT). 

Immediately after the Ist of July, when the special appropriation 

of $2,500 for the construction of additional ponds became available, 

the material for this work was assembled and operations commenced. 

It was decided to construct the pond on that part of the station prop- 

erty lying west of the road leading to the railroad. It is irregularly 
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shaped, covers about 2 acres of land, and is from 3 to 8 feet deep. 

The embankment on the north and west sides is 600 feet long, from 

20 to 30 feet wide at its base, and from 8 to 12 feet high. In order to 

protect it from high water, a piling wall 7 feet high was built along 

Tates Run and along the west end of the pond. On the east end the 
old road bed was raised from 4 to 6 feet and widened, so that it now 

serves not only as a wagon road but asa strong embankment for the 

pond as well. The water supply was obtained from Tates Run, 1,100 

feet above the pond, a 12-inch terra-cotta pipe laid in cement being 

run alongside the old pipe, through land belonging to R. G. Corvin. 

Between the two main pipe lines a 5-inch tile pipe was laid to carry off 

leakage and surface drainage, thus preventing injury to the lands for 

agricultural purvoses. 

In addition to the usual cribs, sereens, ete., for the outlet of water, 

which are situated in the northeast corner of the pond, a tight crib- 

like arrangement was constructed about midway on the east end of 

the pond, at the foot of the road embankment. Connected with this 

erib is an offshoot from the supply pipe for the old series of ponds, 

through which the main line is flushed. This is accomplished by 

withdrawing a plug from the end of the pipe by means of a lever. 

The water in flushing passes through the crib and enters a 12-inch 

pipe line connected at the other end, and is then conveyed to Tates 

Run. After flushing, the pipe is closed by reversing the lever. The 

overflow from the large pond passes into the series of ponds below, 

thereby increasing the water supply. 

After the completion of this pond, in October, a carpenter shop 15 by 

28 feet, 14 stories high, was built 50 feet west of the hatchery. The 

upper floor is used for the storage of cans, tools, and other material, 

and the lower one as a carpenter shop, meat room, etc. A number of 

other improvements were also made, such as the building of a porch 

6 by 30 feet on the south side of the hatchery, grading and sodding 

embankments, filling in old blind ditches, regrading and seeding to 

grass the small bottom east of the spring, building fences, painting 

buildings, ete. 

The fish-cultural operations for the year consisted in the propaga- 

tion and distribution of rainbow trout, brook trout, black bass, and 

rock bass. The distribution of fish hatched in the previous year 

commenced October 6 and continued to December 23, during which 

period 165,480 rainbow trout, 8,192 brook trout, 8,730 rock bass, and 

1,812 black bass were distributed; also 15,816 black bass and 800 

crappie were transferred from other points. 

The food used during the summer for the young and adult fish con- 

sisted of beef liver and mush, mixed in varying proportions, according 

to the size of the fish. 
In September a loss of 156 large breeding trout from suffocation 

occurred in one of the ponds. The water at the time was very low, 
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barely sufficient in the ponds north of the hatchery to sustain life, 

consequently this loss was unavoidable. 

The breeding stock of rainbow trout on hand at the beginning of the 

year numbered about 4,000, their age ranging from one to ten years. Of 

these, about 2,500 were classed as spawners. Theseasonextended from 

November 4 to February 10, and resulted in the collection of 1,255,800 

eggs from 1,224 fish, an average of 1,025. The size of the eggs was 

more uniform than last season, the variation being from 355 to 438 to 

the ounce, though the majority ran about 381. About 25 per cent of 

the eggs collected were unfertilized or lost during incubation, 417,000 

were shipped to other stations and foreign applicants, and 524,000 

were hatched. 

The loss of brood-fish was more than double that of any previous 

season, amounting to nearly 700, or about 33 per cent of the fish 

handled. This was unquestionably due to the inexperience of the 

spawn-takers, the foreman and fish-culturist both being absent during 

the spawning period. Most of the fish lost were the larger females. 

In January two consignments of brook-trout eggs were purchased 

from New England dealers, and reached the station in apparently good 

condition, though there was a subsequent loss of several thousand. 

For the first three weeks after hatching the rainbow and brook- 

trout fry were fed six times a day on canned herring roe. From that 

time they were fed four times a day until they were ten weeks old, 

when the roe was gradually discontinued and liver substituted. At 

the age of three months the usual mixture of liver and mush was 

given to them. 

The water was unusually muddy during the summer months, which 

was of course very injurious to the young fish of all kinds and espe- 

cially to brook trout. The death rate increased from 40 to 50 per day 

to several hundred, and on two or three occasions, when the water was 

very muddy, over a thousand were lost. 

The rainbow trout were not so seriously affected from this cause, 

but late in June they were attacked by parasites in large numbers. 

This parasite (Gyrodactylus elegans) is described by Livingston Stone 

in his book on the Domesticated Trout, also by J. J. Armistead, in 

Angler’s Paradise. After trying a number of remedies it was finally 

destroyed by the use of common apple vinegar. The vinegar was 

diluted with water to a 25 per cent solution, and in this the fish were 

dipped, a net full at atime, and allowed to remain from 2 to 4 seconds, 

according to the size and age. This treatment does not injure the 

fish and is an absolute remedy for the parasite. Care should be taken, 

however, not to have the solution too strong nor allow the fish to 

remain in it too long. 

Early in April the brood rock bass were placed in suitable ponds 

and a number of gravel nests provided for them. On April 19, just as 

F. C, 1901—4 
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the fish had commenced to nest, the ponds were overflowed and the 

nests washed away, many of them being buried in mud and drift. 

The ponds were at once repaired and the remaining fish were distrib- 

uted in them again. They soon resumed their nesting, and a good 

many young have been seen, though the number hatched could not 

be determined at the end of the year. 

On April 26 the breeding-ponds of the black bass were stocked, and 

on May 7, when one of the ponds was partially drawn for the purpose 

of repairing a leak, numbers of fry were noticed. Owing to the 

muddy condition of the water it has been impossible to make any 

estimate of the number on hand. 

Following is a list of the stock on hand at the close of the year: 

Calendar year in which fishes were 
; hatched. 

Species. 7 T an 
| 97 or | 1901. 1900. 1899. 1898. before! 

RAIN DO WablOlcrr ere oats eee oclne renee SCE Ee eee eee OL Oo OOUI ios USU 598 339 1, 872 
Brooke trout 25 22e2 stifles oe 8k Rpistce Senet cee e te ek-s os) LO ADDN Eas Sap R. 222 | 2eseeesspoezs See 
Maneenno WGheplackAMAaSs mee sss ase oe er eee ee eee | eee | eee SOU Ee ae eee 57 
Snialigmonithblackdbassie :--s-. soo eeee ooo ee ee ee as cee t4| arate ee eee ea a sees 6 
ROG KA SS ae eee Byer ae ea en ap en Se NNR |e epee | Renee ee 39 | 80 180 
Carp reese teen 2 28 oh fet. eee RPE iad Se ae ss Seek EET CN ie ord Nees iy aap. Sees 20 
(Goldets hes: Fok iS tana t e ee se eb ee ee Sear ay Sl Cae oY ane | ee a 15 

EDENTON STATION, N.C.. (S. G. WORTH, SUPERINTENDENT), 

Early in March arrangements were made for collecting shad eggs 

from the seines and the trap and gill nets fished in the Chowan River, 

Roanoke River, and Albemarle Sound, an additional steamer being 

chartered and a large force of spawn-takers and assistants employed. 

The results were far in excess of any previous work on the Albemarle 

Sound, 75,400,000 eggs being collected and transferred to the station 

from March 29 to May 15. The run of shad was large and the herring 

catch under the average, thereby rendering conditions most favorable. 

The temperature throughout the spring was also below normal, 

another favorable circumstance. 

Arrangements were made with Dr. Capehart for securing eggs from 

the seine fished at Avoca, and from this source 61,195,600 were 

derived, as measured at the station. From the trap nets, gill nets, 

and other seines 14,205,000 were collected, nearly 4,000,000 more than 

the previous season. At Skinner Point there was a decided falling 

off as compared with the past year, owing probably to adverse winds. 

The trap nets on the Chowan River afforded but few eggs, but under 

different conditions it is believed that the yield at this point may be 

materially increased. Conditions on the Roanoke were unusually 

favorable, only one freshet occurring during the season; this lasted 

ten days. The Willow Branch seine, on the Chowan, from which 

large numbers were collected the year before, was not fished this sea- 

son, but the gillers on the Roanoke furnished twice the number they 
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did the previous year, and this field will doubtless prove even more 

productive in future. 

On April 24 the superintendent was relieved from duty, and Mr. 

J. B. Rogers, fish-culturist, was placed in charge until the close of the 

season. The egg productions by areas were as follows: From the 

Chowan River, 1,905,000; Roanoke River, 10,872,000; Albemarle 

Sound, 62,623,000, a total of 75,400,000. By apparatus the production 

may be reeapitulated as follows: Trap nets, 2,785,000; gill nets, 

3,766,000; seines, 68,851,000. 

The number of fry produced was 51,280,000, or 68 per cent of the 

number of eggs received. A study of completed tables of production 

shows an abnormal loss on 13 lots of eggs between April 8 and May 1. 

Two of these lots suffered from an electric storm, namely, those on 

April 30 and May 1. The other 11 lots referred to were selected from 

the records as representing the largest individual shrinkage, and are 

as follows: 

Eggs Fry Per cent 
Date received. | produced. | of loss. 

1, 085, 000 52 
204, 000 47 
702, 000 63 

1, 457, 000 61 
579, 000 59 
434, 000 54 
526, 000 58 

1, 762, 000 49 
1, 265, 000 64 
1, 107, 000 V7 
1, 400, 000 59 

Total as Set ae tee oe De: fel. u | 25,875,000 | 10,521,000 

While on the 8,285,000 eggs of April 30 and May 1, killed by an 

electrical storm, there was a loss of 50 per cent, on the above 11-lots 

there was a loss of 60 per cent. On all other eggs of the season there 

was a loss of only 11 per cent, as shown below: 

ars : Eggs Fry - Per cent 
Designation. received. | produced. | E8& 1°58: | oF Joss. 

Two lots of April 30 and May 1 _.--._.-..--..--.-.-..-}| 8,285,000 | 4,160,000 | 4,125,000 50 
MIGVENVOLS EA PLING) bOee joie ee = ee abo ee eee 25,875,000 | 10,521,000 | 15,354, 000 60 
OLN Gre LOts eee ee ee ee NETL eae! 41,240,000 | 36,599,000 | 4,641,000 11 

Oe ee a ae see en a ee ee 10715400 000" || 51280: OOO! ||: 245120000 32 

Of the eggs collected in 1900, 63 per cent were hatched. 

Air bubbles again formed in the water supply to the hatchery on 

sudden rises of temperature, due probably to rapid expansion of air 

in the water-pipes between the suction well and hatching-jars; this 

suggests the desirability of covering the exposed parts of the pipe 

system with asbestus or some other nonconductor. 

The fry were distributed by messengers in North Carolina waters, 

principally in Albemarle Sound and its tributaries. 
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The following table shows the daily collection of eggs received and 

fry hatched and planted at Edenton during the season: 

| | 

segs nae sigee “loam - ggs atched | ggs atche 
Date. received.| and | Date. received and 

| planted. | | planted. 
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; 80; 000!|)' Asprs24 2325252 ee 153755000 15090! 000 
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‘ 582,000 || Apr. 26_-- 2,410,000 | 1,690,000 
a4: 135,000 || Apr. 27_-- 3, 725,000 | 2,755, 
: 190,000 || Apr. 29--.--- 1,990,000 | 1,450, 000 
iG 9833000) ||| Ajpr 73022-2222) - = 3,915,000 | 1,225,000 
: 1,208,000 |) May 1-....-...--.-------] 4,870,000 | 2,900,000 
3 835,000 || May 2-------------------| 5,140,000 | 4,190,000 
, GSO ||| Misty aeeee = eee ee 4,675,000 | 3,645,000 

Apr. 3160:,0005 |p Marya (455%. 28 eee 2,835,000 | 2,360,000 
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AprnlS <2pe e222: eee 354655000), 5 25200: 000))| Mayle oe 5a eee 350, 000 335, 000 
NG) ott kt eae Sk eT 3;,000;000 | 2; 253,000) ||| May lb=- 22. 2-2 2s. 99, 000 79, 000 
INDRA eee ane eee 3,530,000 | 2,387,000 a ——. 
IAT eee: eres 3, 405,000 | 2,005, 000 Totalliys* se e ee 75, 400, 000 | 51,280, 000 

ERWIN STATION, TENNESSEE (ALEX. JONES, SUPERINTENDENT). 

The fingerlings on hand at the beginning of the year (130,560 rain- 

bow trout and 2,500 black bass) were carried until fall and fed as 

usual on a mush made of shorts, corn meal, and beef liver. They were 

distributed between October and December, the output being 1,258 

black bass and 89,125 rainbow trout, not including 5,000 trout held 

for brood stock. 

For the purpose of testing the merits of a manufactured preparation 

called animal meal, two 1,000 lots of rainbow trout were counted and 

weighed on October 22 and placed in ponds 9 and 10, where they 

remained until December 11, when they were again counted and 

weighed. The food given the fish in pond 9 consisted of a mush com- 

posed of 6 parts corn meal, 14 parts shorts, 3 parts animal meal, and 1 

of salt. During the period mentioned the fish in pond 9 consumed 96 

pounds of this material, the cost of same being $1.31,.and on Decem- 

ber 11 they were found to have made a gain of 3 pounds, their weight 

on October 22 being 6% pounds. Each pound of fish gained therefore 

cost 43.6 cents. The fish in pond 10 weighed 7 pounds at the com- 

mencement of the experiment, and when taken out on December 11 

showed a gain of 8} pounds. In this pond 96 pounds of food were 

used, costing $1.58, making the cost of each pound of fish gained 19 

cents. The preparation given this lot consisted of 3 parts shorts and 

corn meal to 2 parts of liver. 

Similar tests were made later in the same ponds with two 500 lots, 

the fish being held until May 20. Those fed on the preparation con- 

taining the animal meal were found to have gained 37 pounds, at a 

cost of 15 cents per pound, and the other lot had gained 77 pounds, at 

a cost of 8} cents per pound. As the food used in these experiments 

was carefully weighed and the conditions were identical, it seems 

apparent that liver and mush are preferable. 
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The spawning season of the rainbow trout extended from Novem- 

ber 25 to January 13, the collection of eggs amounting to 262,600. Of 

these, 146,900 were eyed, producing 135,800 fry; 100,000 eggs were also 

transferred from Wytheville and yielded 84,300 fry, giving a total of 

220,000 young trout, 130,000 of which were distributed during the 

spring. At the close of the year there were 141,233 on hand. 

The eggs were of much better quality than those of the previous 

year, which was attributed to the fact that the adult fish had been 

kept in a pond provided with a raceway, thus obviating the necessity 

for seining them, as had been customary in previous years. The fry 

were fed in the usual way, first on herring roe, then on beef liver, 

and on liver and mush as they increased in size. They were trans- 

ferred from troughs to the rearing-ponds as soon as they commenced 

taking food, as experience shows that they are more liable to diseases 

of various kinds when retained in troughs. The loss was heavy in 

June, though lighter than in previous years. 

During the winter 100,000 eyed brook-trout eggs were purchased 

from dealers in Massachusetts, and 92,295 strong, vigorous fry were 

hatched from them. These did well until they commenced to feed, 

when heavy losses were experienced. In May 10,000 of the fry were 

planted in local waters and the remainder, 25,000, were retained for 

the fall distribution. 

The stock of black bass was increased during the fall by the receipt 

of 54 adults, giving a total of 60 brood fish. These nested in the new 

ponds, and while it is impossible to correctly estimate the number of 

fry resulting, it is believed there were over 5,000 on June 30. Large 

numbers of predatory birds, animals, and reptiles were killed on the 

grounds during the year. 

In addition to the land already owned by the Government, a tract 

of 40 acres was acquired during the year, and a half acre was leased 

for a period of fifty years for the purpose of controlling the water 

supply from its source to the end of the system. A great deal of work 

was done during the summer with the appropriation of $5,000 made by 

Congress for the construction of bass ponds and other improvements. 

The new tract was inclosed by means of a wire fence 5 feet high. The 

posts to which the wire was fastened were of oak, set 25 feet in the 

ground and tarred, the exposed part being painted with oxide of iron 

and eapped with blocks an inch thick, making them as nearly water- 

proof as practicable. On this tract seven ponds of different dimen- 

sions and depths were constructed (Nos. 33 to 39). A watchman’s 

tower was also erected on the ground between ponds 35 and 36, to be 

used for storing equipment and for the shelter of the watchman during 

inclement weather. An office was. erected for the superintendent 

between the hatchery and residence, 14 by 22 feet, the hatchery was 

ceiled and varnished, a number of changes were made in the method 

of supplying water to the various ponds, and a large number of maple 

trees were set out on the reservation. 
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CoLp SPRINGS STATION, GEORGIA (J. J. STRANAHAN, SUPERINTENDENT), 

Very little fish-cultural work was accomplished during the year, 

owing to the incomplete condition of the station. The fingerlings on 

hand in July were distributed during the fall as follows: 275 black 

bass, 306 warmouth bass, 3,367 bream, and 258 sun-fish. 

Efforts were made during the winter to increase the stock of brood 

fish, and in January the superintendent, assisted by the fish-culturist, 

made a number of trips to Dead Lake, Florida, and sueceeded in 

transferring 137 black bass and 28 strawberry bass, though fully half 

of them died from the effects of fungus within a few days after reaching 

the station. Those that survived spawned freely, but all of their eggs 

were lost, turning white on the nest within a few hours. Brood fish 

were secured from streams near the station, among them 34 speckled 

eat-fish, 24 of which died within three months from fungus. 

About 50,000 roaches and pond chubs were obtained from a pond 

near Greenville, about 14 miles distant from the station, and the fry 

from these were utilized as food for the young bass. 

The adult bass, bream, and cat-fish were placed in the various 

breeding-ponds, and although it is impossible to estimate accurately 

the number of fry on hand at the close of the year, it is thought there 

were at least 10,000 bream and a fair supply of eat-fish. Over 4,000 

young black bass had also been counted, assorted, and transferred to 

the rearing-ponds. 

The bottoms of all the ponds at the station have been enriched and 

planted with suitable vegetation, in order to furnish a certain amount 

of natural food and also to protect the young fish from the sun and 

from birds of prey. 

After removing the young fish from the breeding to the rearing 

ponds they were fed about six times a day on finely chopped fish. 

They were also given as much minute animal life as practicable and 

a certain amount of live minnows. The loss from cannibalism was 

not large, as the fish were assorted according to size at regular inter- 

vals, but a certain percentage died from starvation, notwithstanding 

the care exercised in feeding them. For handling the young fish a 

seine of bobbinet is used. 

After removing the fry from the ponds the water was drawn down and 

the inelosures thoroughly washed with a saturated solution of salt. 

Following is a list of brood stock on hand at the close of the year: 

Species. Adults. | oce 

i: RA PREY 4 | 
Blackibass? eaten cisce oes cece ccee ono Sak anes See ee ace See Seen oie ee ees eta ae rere 108 | 280 
Bream !t2.) eee eee ae eects. feet ee. ae ee eee ep see sn seat ee 114 96 
Sta wi I Vales seers ee eee ae ea ae nl Beeeeene 
Warmouth basses. sets. dee see Sse hee a oe ee eee a eae 20.) Ss ase- 
Speckled (catfish 22 tae eect eea = tee chee nee nae daa e eae sean ee = eae eee a eee 
Warp tee cke SALE Se See eee O92 SEE ee tees eee 16 860 

Total cfoo lores es oy eee ose Pek ee ee OV Cae eS te See eee 311 1, 236 
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Put-IN Bay STATION, OHIO (S. W. DOWNING, SUPERINTENDENT), 

The capacity of the hatchery has been materially increased by the 

construction of an extension 24 feet by 28 feet. This was equipped 

with three single batteries capable of holding 180 jars each, giving 

the station a capacity of 1,500 jars. The new jars, which were of the 

type designed by Mr. Stranahan, and to which reference has been 

made in previous reports, were found to do fully as good work as the 

MeDonald jar, and are much more convenient to operate, as they are of 

the open-top pattern. A sleeping room was fitted up in the space over 

the fry tanks for the use of the fireman, the building was painted, and 

a number of other minor improvements made. 

Early in the fall arrangements were made for the collection of 

white-fish eggs at various points on Lake Erie, and for penning the 

fish at Monroe Piers, Michigan, and Put-in Bay, Ohio. Although the 

spawning season was later than ever before, commencing November 

17, indications at first pointed to a very large take. <A series of heavy 

storms occurred shortly after, however, driving the white-fish from the 

spawning-grounds to deep water, and damaging the nets so badly that 

the fishermen were compelled to remove many of them for repair, and 

as the season was far advanced by this time, they were not reset. 

Taken as a whole, the season will probably be recorded as the 

poorest ever known on Lake Erie, so far as fishing operations are 

concerned. The greatest damage done to nets was in the vicinity of 

Kelley Island, Put-in Bay, Port Clinton, and Toledo. The Monroe 

fields, being on the north shore, were protected. The first fish were 

penned at this point on November 10 and the last on December 3. At 

Put-in Bay penning commenced on November 8th and lasted until 

December 5th, 14,739 being penned at the two points, 5,388 of which 

were females. These yielded 148,534,000 eggs, an average of about 

25,000 per fish. The spawning of the fish held in pens continued from 

November 20 to December 31. 

In addition to the eggs derived from the fish referred to above, 

spawn-takers stationed at Port Clinton, Kelley Island, North Bass, 

Monroe, and Put-in Bay collected 45,900,000 eggs, bringing the total 

to 194,234,000. The average cost of these per million was $13.95, the 

cost at different points varying from 40 cents to $1.99 per quart. 

The experience of the past two years clearly demonstrates that it 

is much cheaper to collect eggs from fish that have been penned than 

to rely upon collections made by men in the open field, and that the 

outcome is more certain. 

During the fall 21,592,000 white-fish eggs were transferred to the 

Cape Vincent Station, and 6,000,000 were sent to the State Fish Com- 

mission at Erie, Pa. The others were hatched at the station, yielding 

125,100,000 fry, which were planted at suitable points in Lake Erie. 

They were all hatched within a period of 21 days, the first coming out 

on April 7 and the last on April 27. 



56 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

In view of the deep interest manifested in the lake-herring work by 

the fishermen on Lake Erie, preparations were made to operate on 

an extended seale, but owing to the severity of the season, the pros- 

pects seemed very poor. It was learned in December, however, that 

spawning herring were being taken in large numbers at Vermilion, 

Ohio, and the spawn-takers, sent immediately to that point, secured 

61,760,000 eggs from December 3 to 11. At this time the weather 

became so cold that the fishermen were obliged to use hot water on 

their nets to keep them from freezing while being taken on board, 

and as the hot water spoiled all the eggs with which it came in contact 

the work was discontinued. Of the eggs collected, 30,820,000 were 

shipped to the Pennsylvania Fish Commission at Erie, Pa., and the 

remaining 30,940,000 were hatched at Put-in Bay. The first fry came 

out on April 6 and the last on April 15, the total number hatched 

being 20,200,000. These were liberated between April 7 and 17 at 

points in the vicinity of Put-in Bay. 

-Early in April spawn-takers were stationed at different points on 

Lake Erie for the purpose of collecting pike-perch eggs. The season 

opened propitiously on the 10th of April, fish being taken in large 

numbers and in good condition; but a storm of four days’ duration 

commenced on April 19, which not only wrecked nearly all the nets, 

but roiled the water to such an extent that the fish left the grounds 

and it was feared that the season was ended. They came back in con- 

siderable numbers, however, and the collection of eggs continued to 

April 30, the season being the longest ever recorded at this station. 

It was also one of the most successful, as it resulted in the collection 

of 341,025,000 eggs; 219,525,000 were received from Toledo, 75,300,000 

from Monroe, and 46,200,000 from Port Clinton. The cost of these 

varied from $3.70 to $8.50 per million, Toledo proving the cheapest 

field of operations and Port Clinton the most expensive. Shipments 

of pike-perch eggs were made as follows: 10,000,000 to the Missouri 

Fish Commission at St. Joseph, Mo.; 32,000,000 to the Michigan Com- 

mission at Detroit, Mich.; 6,000,000 to the Pan-American Exposition, 

Buffalo, N. Y., and 2,000,000 to Central Station, Washington, D. C 

The balance were hatched at the station, producing 160,087,000 fry, 

46,000,000. of which were utilized in stocking inland waters. The 

remainder were planted in Lake Erie. The hatching period extended 
from May 6 to May 17, the earliest eggs being in incubation 26 days 
and the latest 17 days. 

Exhaustive experiments, which were again conducted for the pur- 

pose of determining the value of starch and swamp muck for pre- 

venting adhesion of the eggs, seemed to demonstrate that no special 

advantage is to be derived from the use of either of these materials, 

except that it reduces the work of the spawn-taker somewhat, as it 

prevents the eggs from sticking together, and he does not have to 

separate them after fertilization has taken place. In conducting 

these experiments each lot of eggs was kept separate and the condi- 

tions carefully noted. It was observed that the same variation in the 
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quality of the eggs taken by the same person, but on different days, 

occurred in the use of both muck and starch, some days the quality 

seeming to favor the use of starch, and others the muck, but on the 

whole the eggs treated with starch were of superior quality. 

The old method of continuously stirring the eggs during the process 

of fertilization was abandoned, and the following instructions were 

issued to the spawn-takers: 

Take the eggs from one fish (if large), use plenty of milt, do not stir 

but add a little water, let stand about half a minute and then lower 

and empty carefully into the keg, which should contain about 2 inches 

of water. This process should be continued until the keg contains as 

many eggs as can be carried init. After the eggs have all been taken, 

add a little water to each keg, pouring a little on and a little off con- 

stantly until the eggs are washed clean of milt and hardened thor- 

oughly, after which the water should be changed as often as once an 

hour. In adding water it must never be poured directly on the eggs, 

but against the side of the keg, and care must be exercised not to 

empty off enough of the water to expose the eggs to the air, as during 

the entire time they should be covered to a depth of 2 inches. No 

stirring of the eggs is to he done during the entire process, as this 

has been found to cause the rupture of large numbers. 

NORTHVILLE STATION AND SUBSTATIONS IN MICHIGAN (FRANK N. CLARK IN 

CHARGE). 

The work for the first three months of the fiscal year consisted 

chiefly in caring for the fish at Northville, maintenance of buildings 

and ponds at the various stations in Michigan, the construction of 

additional transportation apparatus, and repairs to the hatching 

equipment. The lake-trout fingerlings that had been carried through 

the spring were liberated in July. 

In August the superintendent visited Mackinaw, Sault Ste. Marie, 

Petoskey, Charlevoix, and other points on Lakes Superior and Mich- 

igan to arrange for lake-trout collections during the coming season. 

Spawn-takers were sent to the northern shore of Lake Superior in 

September to collect eggs, but the work there was discontinued on 

October 24, as only 704,000 had been obtained. At Marquette 2,375,000 

eggs were secured, and at Mackinaw City 200,000, all taken in October, 

during the open season. 

It having been decided, after conference with the State fish and 

game warden, not to attempt fishing during the closed season at any 

point except Beaver Island, Mr. H. H. Mancha was sent to that point 

on October 28, with instructions to collect under the same conditions 

as heretofore. Arrangements were made with two of the commercial 

fishermen to fish at such points and such times as might be found 

advisable, and as a result 10,500,000 eggs were obtained between 

November 12 and 28, on which date operations ceased. The height 
of the spawning season extended from November 18 to November 26, 
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514 quarts being obtained on the latter day from the two tugs. All 

the eggs, except 1,500,000 delivered to the Michigan Fish Commission 

from the field, were forwarded to Northville. 

During operations at this point the two tugs captured 9,297 lake 

trout, weighing 69,271 pounds, and by field measurements 1,659.5 quarts 

of eggs were obtained from them. The trout caught by MeCann’s tug 

averaged 8 pounds in weight and those by Martin’s a little less than 

7, making the average for the whole about 7.5 pounds. 

The fishing was under the supervision of the State fish and game 

warden and his deputies, who threatened to arrest the agents of the 

Commission, although operations were conducted in accordance with 

the laws of the State and with an agreement made with the State fish 

and game warden the previous year. Through the courtesy of the 

Attorney-General arrangements were made to have the United States 

district attorney for Michigan defend any employees that might be 

interfered with by the State authorities. 

Of the 13,779,000 lake-trout eggs collected, 7,267,000 were shipped 

to other points, 5,766,000 of them being eyed before shipment, and 

1,501,000 sent out in the green stage. The balance were hatched at 

Northville, producing 3,910,000 fry, which were distributed in suit- 

able waters during the early spring and summer. ‘The majority were 

planted just before the absorpcion of the sae, but 125,000 were held 

until June, measuring about 2 inches in length when distributed. The 

total cost of collecting these eggs was $1,200, or about 9 cents per 

thousand delivered at the hatchery. 

The 9,600 brook-trout fry on hand at the beginning of the fiscal 

year were transferred from the hatchery to the ponds early in July, 

and when counted again on October 12 they numbered 7,569, showing 

a loss of 21 per cent. They did well through the winter, but in April 

they were apparently attacked in the same way as the brook trout of 

previous years, and the mortality increased to such an extent that the 

experiment of thinning them by transferring to other ponds was tried: 

but this seemed to increase rather than diminish the mortality, and 

Mr. Marsh was sent to the station to make a thorough investigation 

of the matter. It is believed that the disease is caused by bacteria, 

and water-tight ponds of stone will probably be constructed for experi- 

mental purposes. 

As there were no brood fish on hand in the fall, 1,000,000 brook- 

trout eggs were purchased from dealers in New England and 32,000 

were received from Kalamazoo, Mich., in exchange for eggs of the 

rainbow trout. The eggs developed well, the hatching being done in 

spring water. The fry began coming out in February and were ready 

for distribution by the middle of Mareh, at which time 991,250 were 

planted in the waters of Michigan, Indiana, and Ohio; 10,000 were 

retained for rearing at the station. 

During January and March three consignments of rainbow-trout 
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eggs, aggregating 88,074, arrived from Neosho and Manchester in 

good condition and produced 69,000 fry, of which 61,000 were planted 

as fry early in the spring and 8,000 as fingerlings in June. 

There were on hand at the beginning of the year 8,000 yearling Loch 

Leven trout—400 of the hatch of 1897-98 and about 50 ranging from 

6 to 10 years in age. The old fish were not used, as it was found 

that their eggs were worthless, but 103,800 eggs were obtained from the 

younger fish between November 1 and December 27. These were 

handled in the Clark box, spring water being used for the first month, 

when creek water was substituted. This being much colder than the 

spring water, retarded the hatching so that they did not commence to 

come out until about the middle of February. In distributing the eggs, 

1,000 were shipped in the green state and 20,000 after the eye-spots 

appeared; from the remainder, 50,000 fry were hatched and planted in 

Michigan waters during the spring. : 

An unsuccessful attempt was made to collect sturgeon eggs on the 

Grand, Muskegon, and Kalamazoo rivers in western Michigan, and 

also on the Detroit River near Wyandotte. Mr. Thayer, who had been 

detailed for this work, conducted fishing operations persistently for 

several weeks, but succeeded in capturing only three sturgeon. 

The following table shows the number of fish on hand at Northville 

at the close of the fiscal year: 

Calendar year in which fish were hatched. 

Species. a Pe d PS Tae 1894 or 
1901. 1900. | 1899. | 1898. | 1897. Gather. 

SUG Gs Ret a el ee ee eres eee eee Se EERE EEE | eee sees | 1, 245 169p|- si seee 
STD AD RUST Tay ON RSS. Se SS Se Ee ee 5,080 || == ee== [ee LO) 231 15 
Eta? Wy ef Se BES SE ee eee ee eae eee yd eB | He ile DUE At Ss ese She ste 
Brook trout.-.---=... pashan, (ciety ake Cem ican’ eae SUOOOR WN, Ldaenle 22a Bee mere es. AS | pee eee 

CMR mere tn FADS ronda hee oe a 9,500 | 7,115 51 | 1,353| 400 15 
| | 

The Detroit hatchery, under the immediate charge of Mr. Thayer, 

was prepared for white-fish work early in the fall, andon November 17 

the first eggs were received from the three fisheries on the Detroit 

River. These were operated in connection with the Wolverine Fish 

Company of Detroit, on the same conditions as in the previous year. 

At Belle Isle fishing operations extending from November 5 to 

December 9 secured 6,308 male and 5,865 female white-fish, besides 

574 undersized ones, which were returned to the river. Those captured 

at the upper seine were transferred to the lower grounds, where they 

were held in pens and erates. At Grassy Island 7,254 mature fish 

were taken, 4,272 males and 2,982 females, 2,609 of which yielded eggs. 

From the Belle Isle fish 139,280,000 eggs were obtained, and from 

those at Grassy Island 64,280,000, giving a total of 203,560,000. The 

average yield of eggs per female was 25,679. Two shipments, aggre- 

gating 31,000,000, were transferred to the Alpena hatchery, 20,000,000 

were sent to Sault Ste. Marie, and 52,000,000 were shipped to other 
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fish commissions and private individuals. The balance were hatched 

at Detroit and produced 77,000,000 fry, which were liberated during 

the month of April. 

On March 10 the Alpena hatchery was opened for the reception of 

31,000,000 white-fish eggs and 1,000,000 lake-trout eggs, which had 

been sent to that point to be hatched and planted in Lake Huron. This 

work was superintended by Mr. Howard Mancha and was completed 

by May 5, when the station was closed. 

In order to reduce the expense of distribution, and for the purpose 

of stocking Lake Superior, 20,000,000 white-fish eggs and.750,000 lake- 

trout eggs were transferred to the State fish-hatchery at Sault Ste. 

Marie, arrangements having been made with the State fish commis- 

sion for its use from February 1. The white-fish hatched in May 

with a loss of 10 per cent, and were all planted in Lake Superior with 

the exception of 3,000,000, which were deposited in Lake Huron, near 

Detour. The lake-trout eggs yielded 700,000 fry, the loss amounting 

to only 50,000. 

The water at this point during April ranged from 382° to 37° the aver- 

age for the month being about 333°. The average for the month of 

March was 32°. The water was shut off from the hatchery several 

times during the season, but, as it was only for short intervals, no 

apparent damage was done. 

All the lake-trout eggs hatched by this commission at Alpena and 

Sault Ste. Marie were transferred from Northville, and the white-fish 

eges were shipped from the Detroit River fisheries. 

The following table shows the number of eggs collected at North- 

ville and substations, and the number of eggs and fish shipped during 

the fiscal year, including accessions by transfer from other stations: 

. Eggs col- Eggs and 
Species. lected. fish shipped. 

Malkextyoulties 1264. ssc8 oo sicoere 2k ee ee ee ee ee ees 13, 779, 000 11, 280, 000 
Brookitroutee ot 2c. eS o Se eee SY ee eee Eee 1, 019, 442 1, 001, 380 
loch even trowt---2. .2.2-=- dee konst! SSH bese een eee eee anaes 103, 800 71, 026 
Steelhead trout. 205.225: Settee ls eae ee ee LE eS ek ek eee ee | | ae eee ee 132 
Rainbow itTrout.c: - sso. 8. 8a ee ee Ee ee ee a eee 83, 850 72, 026 
Grayling ors i) 2S TS Ee ee a ee eee eee Seat STE: 63 
Witte fishes <2. | PENG ee RE cei se ee ed eS ee eee eee 203, 560, 000 177, 495, 000 

Motalls i222) x-iwe lie ooh wbeeeeys tke seed eres) go Pee a ae dG (Oo ed Mea eanG Hates 

DuLUTH StTaTIoN, MINNESOTA (S. P. WIRES, SUPERINTENDENT). 

The hatching apparatus was overhauled and repaired during the 

summer, and a number of improvements to the station grounds were 

made, including the planting of a large number of willows and pop- 

lars and the completion of roads. Arrangements were also made 

with the water and light commissioners of Duluth to furnish the sta- 

tion with water from Lake Superior, this being very essential in hot 

weather for reducing the temperature of the river water. 
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The lake-trout work was commenced early in September, as usual, 

in the vicinity of Port Arthur and Rossport, Ontario; Grand Portage, 

Minn.; Isle Royale, Ontonagon, Copper Harbor, Montreal River, and 

Keystone, Mich. The spawning season opened in the vicinity of Port 

Arthur about September 20, and at the Michigan fields on October 5, 

eggs coming in from the various points up to and including November 

30. The work resulted in the collection of 9,525,000 eggs, all but 

3,000,000 of which were taken in Michigan waters. These were trans- 

ferred to Duluth, and after being eyed 2,100,000 were shipped to the 

State fish commissioners of Utah, New York, Wyoming, and to sta- 

tions of the U.S. Fish Commission, the total loss in transit on the entire 

number amounting to only 2,550. The eggs retained at the station 

hatched in April, and the distribution of the fry was made between 

May 2 and June 14. 

In view of criticisms which have been made in the past year as to 

the methods employed in planting fry from this station, the following 

experiment was conducted: On the 4th of April 10,000 lake-trout fry, 

2 days old, were transferred from one pail to another in dippers, each 

dipperful being allowed to fall 7 feet into a pail containing 6 inches 

of water. On the 15th this was repeated, the fall being increased to 

9 feet, and again on May 5, with a fall of 12 feet. They were dis- 

tributed the last of May in excellent condition, the total loss during 

the time they were held being 65. In view of these facts, it scarcely 

seems possible that the fry could be materially injured by planting 

from the deck of a vessel running at a moderate rate of speed with a 

fall of only 2 or 3 feet. 

On the 20th of February 15,000,000 white-fish eggs were received 

from the Detroit hatchery. These hatched between April 20 and 25, 

yielding 14,600,000 fry, which were planted in Lake Superior at points 

in Wisconsin and Michigan. Consignments of brook trout and rain- 

bow trout were also received in February, and were hatched with very 

small losses, the fry being distributed as usual during the month of 

June. 

With the view to the collection of steelhead-trout eggs in the near 

future an investigation was made in streams tributary to Lake 

Superior, in which plants of that fish have been made in the past few 

years. From information gained from anglers in the vicinity it 

appears that during the past two seasons about 10,000 steelheads have 

been caught, their weight ranging from one-sixth of a pound to 8 

pounds and their length from 6 to 25 inches. It was also learned that 

their spawning season in these streams commences about May 20. 

On account of Jack of funds no effort was made to collect eggs this 

year, but 45,000 eyed eggs were received from the Oregon station in 

June; but as these had been six days en route, during very warm 

weather, they were of poor quality. The fry were hatched by June 21, 

and at the close of the year there were 34,290 on hand. . 
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QUINCY STATION, ILLINOIS (S. P. BARTLETT, SUPERINTENDENT). 

The prospects at the opening of the season seemed favorable for a 

large collection of bass and other fishes. They were particularly 

abundant in June, and as the river was falling rapidly it was believed 

and hoped that large numbers would be available for distribution; 

but on July 19, after several loads of fish had been sent to Mississippi 

and Indiana, a very heavy rain caused the overflow of the river and 

all of the ponds and lakes in the vicinity, scattering the fish all 

through the surrounding country and making it impossible to collect 

them in large numbers without incurring great expense. As soon as 

the river had subsided the steamer Reindeer was secured from the 

Illinois commission and vigorous efforts were made to accomplish the 

work laid out. The operations were very expensive, however, and 

the season closed before a great deal of the usual territory could be 

covered. Late in the fall several carloads of adult bass were collected 

and distributed. The output for the season amounted to 50,108 black 

bass (fry and adults), 13,345 crappie, and 72 wermouth bass, besides 

large numbers of the commoner species. 

Work was resumed the following May. The services of a gasoline 

launch were procured, and by the end of June large numbers of fish 

had been collected and placed in the retaining pools at Meredosia. 

MANCHESTER STATION, Iowa (R. S. JOHNSON, SUPERINTENDENT). 

Various repairs were made to the buildings, ponds, grounds, and 

waterway during the spring and summer, the most important being 

the reconstruction in cement of the old dry wall along the spring 

branch, which had been seriously damaged by freshets. The new 

wall was made 1 foot higher than the old one, and the land behind it 

filled in correspondingly. A new roadway was constructed, which adds 

greatly to the appearance of the station. Heretofore the retaining 

tanks at Bellevue have been covered with a temporary shelter, which 

was taken down at the close of each season and stored with the other 

equipment, but this year it was decided to construct a permanent 

building over the tanks, the city council of Bellevue having granted 

free use of the land for that purpose. The building is a one-story 

frame structure, 50 by 16 feet, with an extreme height of 15 feet. It 

stands on a hillside and is supported by white-oak posts, which raise 

it 6 feet above the ground on the lower side, thus giving ample space 

under the building for the storage of boats and other large equip- 

ment. In one end there is an office and storeroom 8 by 16 feet. In 

the main portion, which is 42 feet long, are 6 wooden retaining-tanks, 

12 feet by 4 feet by 3 feet, intended for holding young bass and crappie 

until ready for distribution. These tanks are supplied with water 

from the city works, conveyed through 1-inch pipes under a pressure 

of 100 pounds. The total cost of the structure was $439.39. 

Fish-cultural work was conducted on the same general lines as in 

previous years, except that the propagation of black bass has been 
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discontinued entirely, the station depending on collections at Bellevue 

for its supply of this important fish. The large ponds formerly used 

for the bass work were devoted to the culture of brook and rainbow 

trout, with very gratifying results, the adult trout having a much wider 

range and being able to secure a large amount of natural food. 

The brook-trout fry on hand at the beginning of the year numbered 

30,800, of which 19,600 were distributed during the fall. The stock 

of breeders consisted of 1,810 two-year-olds and 500 adults. These 

fish have been kept in the old bass ponds for several months, and 

were in excellent condition. From the 487 ripe females available 

175,920 eggs were secured, or an average of 359 per fish. They were 

of excellent quality, and hatched 98 per cent of strong, vigorous fry. 

On January 18th, 189,420 eyed eggs were received in good condition 

from Mr. H. F. Hurlbut, of East Freetown, Mass., and in February 

another lot of 50,000 came in from Leadville, with a loss of only 210. 

From these eggs, amounting to 413,340, 370,495 fry were hatched, 

257,500 being distributed to applicants and planted in public waters 

during the spring, and 60,000 held for shipment in the fall. 

The rainbow trout on hand in July were carried until fall, when 

13,635 were distributed, the loss during this time being very slight. 

The breeders, consisting of 3,600 three-year-old and 1,340 four-year-old 

fish, yielded the first eggs on December 31, and collections continued 

until the end of March, 415,330 eggs being secured. The results were 

very disappointing, as only 588 ripe females were available. The fish 

are in excellent condition, though, and it is hoped that the yield next 

year will be considerably over a million. Of the eggs obtained, 126,000 

were shipped to other stations and 206,155 were hatched, 124,000 fry 

being distributed during the spring and 75,000 held for fall distribution. 

Between October 27 and November 24 the Loch Leven trout on hand 

yielded 4,680 eggs, an average of 520 per fish. From this lot 3,830 

fry were hatched. The fry on hand at the beginning of the year were 

planted during the fall in the Maquoketa River, near Manchester, as 

there were no applicants for this fish. 

Several of the 35-year-old grayling reared at the station produced 

eggs during April and May, but as no ripe males were found an effort 

was made to fertilize them with milt from the rainbow trout, but 

without success. Of the 5,000 fry on hand at the beginning of the 

year, 3,000 were planted in a stream near the station, the loss during 

the time they were held amounting to 2,000. 

All of the brood trout and yearlings were kept as usual during the 

spring and summer in troughs and nursery ponds, their principal food 

throughout the year consisting of a mush made of beef liver and 

shorts boiled in varying proportions, according to the age of the fish, 

though a considerable amount of minnows and other live food, col- 

lected from streams in the vicinity, was utilized in this way. 

Very heavy losses of trout occurred again during the spring from 
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the same disease that attacked them the previous year. On July 16 

Mr. M. C. Marsh, who has been detailed to make a systematic study 

of fish diseases, visited the station for the purpose of investigating the 

cause of the diseased condition of the adult brook trout, and remained 

until August 1. 

The rock-bass ponds were drawn on August 1, and 6,000 young 

were transferred to the hatching-troughs for distribution. The fish 

were not shipped until October 22 and during this time about 50 per 

cent of them were lost. 

Several hundred adult fish were collected near the station during 

the fall, and early in April 118 of them were placed in Pond V and 

117in Pond Z. The fish were noticed spawning in May, and the first 

fry were discovered on June 15. As the ponds were not drawn down, 

no estimate could be made as to the result of the spawning. 

On account of the excessive drought during the early spring and 

summer, and the consequent failure of the Mississippi River to over- 

flow its banks, very little work was done at the Bellevue collecting 

station. Lakes and bayous from which thousands of young black 

bass and crappie had been taken the previous year were practically 

dry, and although a large extent of territory was covered only a small 

number of young fish could be secured. Work commenced on July 

5 under the direction of Mr. Charles Hruby. Fishing continued from 

July 11 to September 1, during which time 16,089 black bass, 4,570 

crappie, 829 yellow perch, 65 sun-fish, 300 pickerel, and 2,274 cat-fish 

were collected and delivered to the cars for distribution. Work was 

discontinued on September 1 and the station closed for the season. 

During the spring of 1901 the station was opened and arrangements 

made to commence actual work on July 1. 

Fish on hand at Manchester station at beginning of the year 1900-1901. 

Calendar year in which fish were 
Species. rt ive 3 hatched. 

1901. 1900. 1899. 1898. 1897. 

Brookitroutic® 22555525. eee ee eee 60, 000 560 |-- ee 649 
Rainbows trout... 225s. se ee a eee ene eae 15:0003|2aae=s25 2. B40 See 1,140 
luoch*heven trout! ere See eee are ds te eee eee 3) 0005) 22222222 KO ARE Pe Sa eek 
Grayling ss. eee eee Se eee ae eee eee Ss See es eee ASW ose SeESS 
Rock bass2s. Sout jp ae Oe ae RE ES ee Se See ee | Se Pee eee | See 235 

Air temperatures at Manchester station during the year 1900-1901, 

Mean | Mean 
Min.| Max.| aver- Min.| Max.) aver- 

age. | age. 

1900. | 1901. 
JULY je so case aceeeecesse 59 92 18"| | PAT MALY  seseera oa anata —10 48 24 
Auguste 2: See ease ee. 68 95 83 ||| Hebruary,2222 .2--2: =-232 22-4 —20 38 18 
September 2222s ear 40 93 TO) | Mar chien eee oe ee oe 2 62 36 
October2e-s 5 aS ee 46 86 G4) | April Pas eee LY cesta e 32 90 57 
INOVemIDer essseiss nee 1 65 30 ll May se tetaees esas ee nee 44 90 66 
DOCPMIDOR -weetsrer ta aerehy 0| 50 Zi ||| SUNS ee eee Fe eee 48 | 100 79 

Water temperature constant at 50. 
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NEOSHO STATION, MissourRI (H. D. DEAN, SUPERINTENDENT). 

The fish on hand at the beginning of the year were earried until 

fall with comparatively light losses, and in October the distribution 

was commenced; the output amounting to 92,600 rainbow trout, 8,037 

black bass, 9,345 rock bass, 300 crappie, 2,700 strawberry bass, and 

5,750 bream. 

At the approach of the spawning season the trout were transferred 

to breeding ponds, but although in excellent condition, the results 

were not satisfactory. Once a week the ponds were seined to prevent 

loss of eggs through the fish not entering the raceways, but despite 

this precaution the number secured was much smaller than usual. 

The first eggs were taken on December 10 and the last on Mareh 12, 

the 655 fish available yielding 473,503, an average of 723 eggs per fish. 

Of these only 60 per cent were eyed. 184,032 were sent to other sta- 

tions and to private applicants, and at the close of the year the stock 

of fingerlings on hand for fall distribution numbered 51,500. 

Early in July the black-bass ponds were drawn and 10,968 young fish 

transferred to troughs placed in the branch stream; 74 per cent of 

this number were successfully distributed in October and November. 

With abundance of suitable food there seems to be little difficulty in 

holding black bass through the summer at this station. Provision 

was made during winter for separating the breeders from the young 

fish by partitioning off a small portion of the ponds with wire screens, 

through which the young might pass and thus escape the old ones. 

At the close of the year large numbers of young fish were in evidence, 

but none had been transferred from the ponds. 

The ponds containing strawberry bass were not drawn until Sep- 

tember, as it is difficult to handle these fish during warm weather 

without loss, and it was thought best to allow them to remain undis- 

turbed until fall, but only 3,874 were found, and better results might 

possibly have been secured had the ponds been drawn earlier. 

The breeding crappie, 38 in number, were transferred to the ponds 

in the spring, and for the first time it was possible to observe their 

spawning habits. Their nests were placed close together and not far 

from the banks of the pond, 18 nests occupying a space of not more 

than 10 by 15 feet. In the act of spawning the fish remain nearly 

stationary, their bellies close together, but their bodies at an angleso 

that their backs are separated 2 or 3 inches. They will lie this way, 

bodies quivering, for a few seconds, then separate and take a turn 

around the nest. Sometimes one fish will visit several nests in suc- 

cession, but it could not be determined whether one fish spawned on 

more than one nest. The eggs are smaller than gold-fish eggs, and 

practically invisible unless drawn up in an examining tube. They 

hatch in about 50 hours, the fry being so small at first that they can 

hardly be seen in a pan of water. They are very active, but no screen 

is small enough to hold them, which explains why so many of them 

F. C. 1901—5 



66 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

have been found in ponds below the breeding ponds. It could not be 

determined just how long the young remain on the nests after hatech- 

ing, but parent fish watch the nest very closely for two weeks or 

more. It is not certain which parent watches the nest, but they show 

more vigilance than either the rock bass or the black bass, sometimes 

biting at the glass tube when it is put down to take up fish or eggs 

for examination. The water temperature in this pond ranged from 

60° to 65° during the spawning season. Nests were observed on April 

27, and the first eggs were taken up for examination on May 13. 

The rock-bass work of the past season*was very disappointing, as 

for some unknown cause only 9,345 were secured from the ponds. 

The breeders were placed in three ponds during the spring of 1901, and 

as large numbers of nests were occupied and many fry have been 

observed, it is thought that the results will be much better this season. 

Sun-fish appeared in large numbers in the ponds during the spring, 

and thousands of them were used for bass food; 5,730 were also dis- 

tributed to applicants. 

After the ponds were drawn down in the fall ponds Nos. 1, 2, 3, 

and 4 were entirely rebuilt, and a number of others were materially 

improved. A cement walk, over 1,000 feet long, from the residence 

to the small gate on the north side of the grounds, was constructed, 

and two fine cement bridges over the branch were built. This work 

has improved the appearance of the station very much. 

Congress having made a special appropriation of $7,500 for recon- 

structing the hatchery and acquiring land for bass ponds and an 

additional water supply, steps were taken to purchase the necessary 

land and to assemble the material for the work of construction. 

Number of fish on hand at Neosho at the end of the year. 

Calendar year in which fish were 
: ‘ hatched. 
Species. 

1901. 1900. 1899. 1898. 1897. 

Rainbow troutec so. =t262-tesnes | seth ae See eee eaters 51,500 | 1,500 | 2,275 940))| See 
Black bass) seeceh oes sas soc at ee oes eae er ee eee ee eeeas Soe asters ce one ceses SE33 Wes aeoces 155 
ROCK Passes a2 Soe eee Ase Se ee ee ee ee Serena. S| eae a Aiea es eres 40 
Stra wibertyvspasseeek eee ee ae ee ee | ee | Ue ee LOSS se ocee ee 55 
Goldemide- sane ee ik Ses aie sos Sa Se aa aera Fe sea eee aes | beeeeeens peers 11 

Motel ease Seely ee ae eae ee ee eee 51,500 | 1,500 | 2,690 940 261 

Temperature and precipitation at Neosho for the year ending June 30, 1901. 

Month. |Max.| Min. | Mean. |PT€°P-| snow. Month. | Max.| Min. | Mean. |E7°CiP-| snow. 
litation. itation. 

1900. Ya | a7 °F. | Inches.| Inches. 1901. CYP! C19! °F. | Inches.) Inches. 
July eee 92 50 75.4 AIG) | oe ee January ..-| 70 9 38.9 0%457| eee 
August ....- 98 57 Cloth BxOON Eee February --| 64 12 34.4 1.20 2 
September _| 94 47 73 TORS sees Marchy=s2- 82 6 46.6 4.54 2 
October ..-.| 88 33 52.6 CES O72 eee Sees Avprilees2-|, 86 28 54. 4 3.12 1 
November -| 78 16 48 OS) | saoe cee Mays 3a 85 36 63.9 Bl ss 
December _-_| 64 9 38. 4 OS4||-.-22e. JUNC sete ee 98 45 ust Sl pees 

Mean temperature for year, 57.5° F. Total precipitation, 39.79 inches. 
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San Marcos Station, Texas (J. L. LEARY, SUPERINTENDENT). 

To prevent a repetition of the loss of fish and damage to property 

caused by the overflow of the San Marcos River in 1900 a special 
appropriation was obtained for the construction of a protection wall 

along its banks. During the month of August a stone wall 246 feet 

long and 63 feet high was built of white limestone, laid loose, 23 feet 

at base and 14 inches on top. This work was commenced August 20 

and was completed by October 5, at a cost of about $640. A conerete 

walk 1,200 feet long, 4 feet wide, and gravel walks 400 feet long, 4 

feet wide, were laid from the residence to the office, and a number 

of minor improvements were made to the ponds and buildings. 

It became necessary during the year to obtain additional brood 

fish, as many had been lost during the freshet above referred to. By 

seining the Blanco and San Marcos rivers 150 black bass were secured 

and transferred to the. station in excellent condition. With the 

approach of the spawning season they were placed in the spawning- 

ponds, 24 fish being allowed for each half acre. This number is con- 

sidered ample for that area, as in stocking bass ponds care should be 

taken not to allot too many breeders to a pond, it being better to 

have too few rather than toomany. Nesting commenced on January 

31, and by February 8 young fish were seen. This unusually early 

spawning was undoubtedly due to the very mild winter and to the 

direct flow of water from the artesian well, the temperature of which 

was 68°. Owing to a sudden cold change late in February, however, 

nearly all the eggs and fry in the pond at that time were lost. The 

last nest was noticed on June 17. The majority of the bass still deposit 

their eggs on the clay banks of the ponds, though the number taking 

the piles of gravel provided for this purpose is increasing annually. 

The transfer of fry from ponds to distributing tanks commenced in 

April and continued to the end of June, 89,600 young being handled 

during this period. In making transfers a seine of bobbinet is used, 

and no fry under 13 inches in length are removed from the ponds. 

No change has been made in the method of feeding, the flesh of 

crawfish and fish ground very fine and then screened through a fine 

sieve being the principal material. When they could be obtained 

water fleas were given for a change in diet, and as the fry became 

older large numbers of small minnows were fed them. The brood-fish 

are always fed regularly throughout the spawning season, as it not 
only keeps them in good condition, but tends to tame them and allows 

opportunity for close observation. 
Of the rock bass brought from Neosho six remain. These, with the 

17 yearlings saved from the flood, were placed in a breeding pond in 

the spring, and at the close of the year many thousand young were 

visible. They commenced spawning about the middle of March, and 

nests were noticed as late as June 22. 

The strawberry bass transferred from the same station also suf- 

fered heavy losses, though the six remaining of this lot are in fine 
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condition. They commenced spawning late in March, and it is 

expected that there will be a considerable number of young available 

for distribution. This fish is much more hardy than the crappie and, 

unlike it, will thrive in clear water. 

The breeding crappie were placed in a pond about an acre in area, 

together with 26 adult carp for keeping the water in a slightly muddy 

condition, which is apparently essential in the propagation of this 

species. About the middle of June a haul of the seine in this pond 

resulted in the capture of nearly 1,000 fry 2 to 3 inches long. Crappie 

were also placed in several other ponds and tanks in the vicinity, but 

owing to the drought the water in them dried up and the fish had to 

be removed. The spawning season of crappie at this station extends 

from the latter part of March to midsummer, and under favorable 

conditions fish from 12 to 16 months old will spawn during the fall. 

The bream, of which there are 45 adults, have proven very produc- 

tive, grow rapidly, and are especially well adapted for small ponds. 

They were placed in Pond Pin March and commenced spawning in 

April. A peculiarity of these fish is that their spawning page nce 

throughout the entire summer and early fall. 

As usual, a great deal of attention has been paid to providing the 

various forms of fish food. Carp and mud shad were cultivated for 

the black bass and crappie, and shrimp (Crangon vulgaris) have been 

introduced in the ponds containing bass and bream, and this year 

furnished a large amount of excellent food for the adults and young. 

During the summer shrimp in large numbers and an occasional sala- 

mander came up from the artesian well. 

Many aquatic birds, snakes, and turtles have been killed, the ponds 

proving an especially great attraction to wild ducks of different 

varieties during the winter. Crawfish and bullfrogs were also very 

numerous and furnished a valuable supply of food for the fry. 

The station has been very free from diseases of all kinds until this 

year, when fungus attacked a lot of 1,000 crappie transferred from a 

pond in the vicinity. The water in this pond was quite muddy and 

the temperature high, and fungus made its appearance very shortly 

after their transfer to the station in water at 75°. During the spring 

fungus also developed in the five ponds supplied by the artesian well, 

killing a number of the adult black bass and about 30,000 young 

before it could be checked. This was believed to have been caused 

by the cold weather killing the upper portion of the very dense growth 

of water plants, and partly also to the poor circulation of the water, 

the flow from the artesian well being very light during that period. 

The plants were all cut out of the ponds, and while the water was 

very low salt was applied, about half a pint for each square foot of 

surface at the bottom and sides being allowed. ‘The fish were also 

taken out and immersed in a bath of strong brine. Though very 

seriously affected, they commenced to improve at once under this 

treatment. and the fungus disappeared in a very short time. 
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The station furnished for distribution during the year 89,985 black 

bass, 12,770 crappie, 8,090 rock bass, and 7,595 bream. The dis- 

tribution was made by the station employees, and extended from 

July 2 to October 3, 1900. It was again resumed the following May and 

continued to the close of the fiscal year, the total cost of this branch 

of the work amounting to $778.06. In making this distribution 36,162 

miles were traveled, 31,555 of which were free and 4,607 paid. 

With few exceptions the railroads of the State not only furnished 

free transportation, but rendered every assistance possible to the 

employees engaged in the work. ‘To the officers of the International 

and Great Northern Railroad special thanks are due for courtesies. 

LEADVILLE STATION, COLORADO (EK. A. TULIAN, SUPERINTENDENT). 

From December 20 to June 1 the superintendent was absent from 

the station, his duties being performed by the foreman. 

At the commencement of the fiscal year there were on hand 500,000 

fingerling brook trout, 270,000 of which were planted in July, 10,000 

in August, and 28,000 in October, the losses during this time being 

about 58 per cent. 

The usual srrangements were made for the collection of brook-trout 

eggs in the fall from lakes belonging to private individuals, and the 

results of the work are embodied in the following statement: 

Source of supply. Spawning season. Eee d Loss. an Hes ‘anal gee 
| . | . | - 

Per cent. 
Station brood fish __-.---- Oct.10-Deec.7 - vie 272, 700 
Uneva Lake -. _....- Nov. 1-Nov.25 275, 900 
Smith’s Pond__-_- Oct. 24-Nov. 17 156, 900 
Ridgway’s Pond --.-._.-....| Nov. 16-Nov. 29 569, 800 
Wellington Lake -_..._ -__- Oct. 31-Nov. 24 _. 1,818, 400 
Weaanes eond 2 —-- 203. Oct. 25-Nov. 11 _- a 610, 000 
Deckers Pond -.-2.. ..-.- TD Tove 5 HIPS Deane re Fe eee eee 116, 600 
Musgrove’s Pond ..-_.-.... Oct. 23-Nov.30_....-___.--- 454, 500 
Weems Lond”. .2-.-.-) 5) Oct: 28-Nov.28'- = 222-225. 439, 000 
Bincriathei 2. 2. | f. LS ICO ond ipo te a ak ae 46, 000 

GIFT wore ses SoBe eee | as a 2 ee ey a or sea 2, 489, 600 410, 000 
| 

On May 20, when all the eggs had been hatched, there were on hand 

1,995,000 brook-trout fry, 887,300 of which belonged to the Commis- 

sion and 1,107,700 to the parties who had furnished the eggs. Between 

this time and the end of the fiscal year 41,000 of those belonging to 

the Commission, or 4.5 per cent, were lost and 585,000 were planted, 

leaving on hand 260,800. 

Last year it was believed that the heavy loss of brook-trout eggs 

was largely due to their having been derived from 2-year-old fish, and 

the results this year seemed to confirm this theory, as the loss on 

each lot, except those taken from the brood-fish at the station and 

the Uneva Lake fish, was from sy to 60 per cent less than last year. 

On the station eggs the loss was 2 per cent greater than the previous 

year, but this was attributed to the fact that the stock is ge a very 

old. The loss on the Uneva Lake eggs, however, was 38 per cent 
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greater than last year, and this is inexplicable, unless it was due to 

close inbreeding of the trout for the past eight years, or to the fact 

that nearly all of the trout were caught out of the small lakes early in 

the season and held in ponds in a somewhat crowded condition, and 

were injured by frequent handlings. There is no doubt that much 

handling of the fish injures the quality of the eggs, hence the greatest 

care is exercised in collecting and in fertilizing them. 

Shipments of eyed brook-trout eggs, aggregating 410,000, were made 

to other stations of the Commission, State fish commissions, and pri- 

vate hatcheries, and with one exception they reached destination in 

excellent condition, the loss en route ranging from 33 to 600 eggs on 

shipments of 25,000. The exception referred to was a consignment 

to Tokyo, Japan, which hatched en route because the ice chamber in 

the top of the case was not kept filled with ice. 

On July 1 there were 120 three-year-old Loch Leven trout in stock, 

but 52 died during the year, and the bulk of the 2,000 fry on hand 

at that time were also lost. The only eggs of this species collected 

were 20,700, taken at Uneva Lake on November 25; of these 6,700 

died and the remainder were hatched, half the resulting fry going to 

the owner of the lake. At the close of the year there were 5,790 finger- 

lings on hand. 

The rainbow-trout work in Colorado is very discouraging, notwith- 

standing the fact that the few planted in the streams of the State by 

the Commission and the State commission have done exceptionally 

well. Nearly all of the eggs collected this year from the fish at the 

station were lost, and out of a collection of 25,000 obtained at Lake 

Loveland on March 27, only 6,000 were saved. These were shipped to 

Buffalo, reaching destination in excellent condition, and were hatched 

in the Fish Commission exhibit. In February 50,000 eggs were 

received from Manchester station and hatched with a loss of 10,000. 

During May and June 17,000 fingerlings were planted, and at the close 

of the year there were 6,795 on hand. 

The 21,400 lake trout on hand, resulting from eggs shipped from 

Northville and Duluth, were planted in suitable lakes in Colorado 

during the months of July, August, September, and October. 

The steelhead fry from eggs shipped from Rogue River, Oregon, in . 

May, were planted in August and September, with a loss of only 800. 

The collection of black-spotted trout eggs continued into July, but 

at the beginning of the year there were 1,881,300 on hand. They fin- 

ished hatching early in August, with a loss of 131,800, or about 7 per 

cent, and the loss of fry up to the middle of August was 11.5 per cent. 

The owner of the Grand Mesa lakes received 310,000 fry as his share, 

and the remaining 1,231,000 were the property ot the Commission; 

820,000 of these were planted in September and 360,000 in October, 

with a loss of about 4 per cent of fry, making a total loss of only about 

25 per cent on the entire collection of eggs obtained at the Grand 

Mesa lakes. 
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These eggs are obtained under very adverse conditions, as they 

must be hauled 35 miles over the roughest kind of mountain road and 

then transferred by rail a distance of 230 miles, with the thermometer 

ranging from 100° to 110° in the shade. During June, 1,317,000 eges 

were collected at these lakes and taken to Leadville. The loss on 

them to the close of the year was 1,800, or about 0.12 per cent. 

The fish and fry on hand at the close of the year is shown by the 

following table: 

Calendar year in which fish were 
. hatched. 

Species. J ae PP 

1901. | 1900. | 1899, | 1898. | 1897. 

EROORSUPOU Ls eia nen eee eee se eee okie fo cool oe al 2OOR GOO | Weaepere (meta etee Wo) ata ae 65 
PGC HMSO VON CLOUGH Smet esac crete sao see SL ee TE 5, 790 ALON OSe2 Eee 68 
isckes ponte, photos tee eee eee os 8 aks 3 8 eR ae ee Pe ee 21 
PAT TON PURO a eae ie eS Rei a EN eae ee ee Bec 9DF |S 2b eee eee =e ee 
RET MES VEER rare ee See Mee Pa gE a RSS NSC Len tee cos hana Bons (Oe sakes Ee ((s}| | SeME ES 

SPEARFISH STATION, SOUTH Dakota (D. C. BooTH, SUPERINTENDENT), 

During the summer the special appropriation of $3,500 was expended 

in improving the grounds, building ponds, constructing a storm chan- 

nel for protecting the lower grounds from flood, and laying a 4-inch 

iron pipe from the upper spring to the hatchery, a distance of 700 feet. 

The fish reared at the station were distributed in the fall to appli- 

cants in South Dakota, Wyoming, and Montana, the output being 

210,000 brook trout and 10,000 Loch Leven trout. 

With the approach of fall arrangements were made, as in previous 

years, for collecting eggs of the brook and Loch Leven ‘trout from 

publie and private waters in South Dakota and Wyoming, and a 

temporary station for eying eggs was established at Sand Creek, 

Wyoming. Several thousand trout about 10 inches in length were 

handled here, yielding 302,200 eggs, which after being eyed were 

transferred to Spearfish. The water temperature at this creek stands 

uniformly at 54° F. throughout the year, so that the eggs were ready 

for shipment in 28 days. Collections were also obtained from ponds 

controlled by private individuals, and these, with the eggs produced 

by the brood fish at the station, gave a total collection of 1,062,650 

brook-trout eggs and 50,470 Loch Leven eggs. 

Of the brook-trout eggs, 201,000 were shipped as follows: 100,000 to 

Bozeman, Mont.; 50,000 to Duluth, Minn.; 51,000 to the Wyoming 

Fish Commission. The rest were hatched at the station and produced 

654,000 fry, of which 250,000 were returned to the owners of the brood 

stock. On the remaining 408,000 there was a loss during the spring of 

133,000, and 195,000 were planted in waters of South Dakota, leaving 

80,000 on hand at the close of the year. 

The Fish Commission’s share of Loch Leven trout eggs amounted 

to 36,100. These were hatched and 30,000 young fish were distributed 

during the spring, leaving 5,000 on hand at the close of the year. 
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During the winter arrangements were made with Mr. 8. H. Campbell, 

the superintendent of the Wyoming commission, for the collection of 

rainbow-trout eggs on Laramie River. Several hundred large rainbow 

trout were secured about 24 miles southwest of Laramie and placed in 

retaining-ponds, but a sudden rise of the river washed away the pond 

and the fish escaped, but in the meantime 25,000 eggs had been secured. 

These were transferred to the station and produced 18,500 fry. ; 

At the request of the acting superintendent of the Yellowstone 

National Park, arrangements were made in April for an investigation of 

the trout streams, with the view to the establishment of a substation 

for the hatching of trout. Accordingly, the superintendent examined 

the Gardiner River and Lupine, Lava, and Glen creeks, but owing 

to the large number of bowlders and the swift, strong current, which 

prevented the use of a seine, it was found impracticable to operate at 

any of these points. Aecompanied by an escort of six men, a trip 

was made through the park in the attempt to secure rainbow trout 

in the Gibbon River from Norris Basin to a point a mile above the 

Virginia Cascades, but none was captured, though a fisherman was 

seen with two small ones taken from the cascades. 

The trip was continued to Grand Canyon and a camp was made on 

May 18 at the mouth of the Otter Creek along the Yellowstone River, 

where the first fish of the season had been captured on May 15 by 

Lieutenant Amos. Seining operations were conducted for several 

days inthe Yellowstone and hundreds of Salmo mykiss taken. These, 

however, were found to be affected by parasites and not very gamy. 

As soon as the road crew could shovel out the road, which was full of 

snow, the trip was continued to Yellowstone Lake, where the small 

streams entering the lake from the west were found to abound in 

trout. Four troughs were constructed, and after building a reservoir 

300,000 eggs were taken and placed upon the trays. An investiga- 

tion was then made of all the streams entering the lake from the lake 

outlet to West Thumb Bay, with the view of obtaining a more central 

point for establishing an egg-eying station, and it resulted in the selec- 

tion of a site 2 miles north of West Thumb Station, on a stream not 

over 5 feet wide, but containing a sufficient supply of water of good 

quality. This stream was alive with Salmo mykiss, averaging 15 

inches in length and weighing about 14 pounds. Sufficient trough 

capacity for eying 2,000,000 eggs was provided, and after building 

a substantial dam and flumes, the fish were caught and eggs taken. 

Fish were so plentiful that they were frequently taken with the hands 

in the shallow water. By the 30th of June 1,200,000 eggs had been 

taken and placed on trays at this station. 

Nearly all of the small streams entering the lake are full of Salmo 

mykiss, and it is recommended that the Commission cooperate with 

the commanding officer in erecting a building at or near West Thumb 

for the collection and hatching of black-spotted trout eggs, as it is 

believed that 5,000,000 could be taken each season. 
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BOZEMAN STATION, MONTANA (JAMES A, HENSHALL, SUPERINTENDENT). 

In August and September the fish that had been carried through the 

summer were shipped to applicants in Montana, Idaho, Oregon, and 

Washington, the distribution being made principally by one of the cars. 

In November 108,000 brook-trout eggs were collected from the brood 

fish at the station. In addition to these, 100,000 were received from 

Spearfish, S. Dak., and 88,000 from Leadville, Colo., making a total of 

296,000. During the spring it became necessary to removo the fry 

hatched from these eggs to the nursery ponds, in order to make room 

for the grayling and native-trout eggs, and the consequent loss was 

considerable, but the fingerlings on hand at the close of the year were 

healthy and growing rapidly. 

The eastern brook trout at this station are subject to a peculiar 

disease when they reach the age of two years, and at spawning time 

it is very pronounced. It commences with the formation of eneysted 

tumors on the lower jaw, usually at the end of the mandible; this is 

succeeded by a slimy condition of the entire body in some cases, with 

engorgement of the gills, though in others the fish seem to be quite 

normal with the exception of the tumors. All the specimens affected 

have died, about 30 per cent of the 2 and 3 year old fish having been 

lost. Asno other species has been similarly affected it is thought that 

the disease is inherent and not due to local conditions. 

During the winter the usual arrangements were made for collecting 

eggs of the native trout at Henry Lake, Idaho, and grayling eggs at 

Redrock, Mont. The season at the former place did not result as suc- 

cessfully as heretofore, only 730,000 eggs being secured, as against 

1,440,000 in the season of 1900. This was attributed to scarcity of 

fish, 50 tons of trout having been taken from the lake and shipped the 

previous winter. 'lhestation was opened on April 4, and the first eggs 

were taken on April 22. The 592 fish handled yielded an average of 

1,235 eggs. About 370,000 of the eggs were transferred to Bozeman, 

150,000 were shipped to other points, and 115,000 fry were hatched and 

planted at the lake. The last eggs were taken at this place on June 3. 

At Redrock Lake, where Mr. G. H. Tolbert was in charge, a new 

and larger trap was put in lower down the creek and anew dam was 

built. On account of the cold backward season, the run of grayling 

commenced later than usual, but the fish were very numerous, and it 

is probable that twice as many eggs as were taken might have been 

secured had it been desired. Operations at this point began April 

4th and closed June 21st, 2,400,000 eggs being secured. From these, 

1,362,300 fry were hatched and planted in the lake and its tributaries, 

526,000 eggs were transferred to Bozeman, and 390,000 were shipped to 

other points. The spawning season lasted from May 11 to May 23. 

The eggs transferred to Bozeman hatched between June 7 and 29, 

producing 293,000 fry, an unusually good percentage. 

If the washings from an emulsion of fresh liver are fed to the fry 
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while they are yet in the hatching-troughs and before the absorption 

of the yolk sac, it has been found that they can be removed to the 

nursery ponds as soon as they begin to swim and that their physical 

condition isimproved. This food is placed in the aerating tray at the 

head of the trough, and soon finds its way to the fry at the bottom. 

A collection of 33,000 steelhead eggs was made from the four-year- 

old fish confined at the station and from a few captured in Bridger 

Creek. Of these, 12,000 were sent to the Pan-American Exposition 

at Buffalo; the rest were hatched at the station, and at the end of the 

year there were 6,600 fingerlings on hand. 

The following table shows the number of fish and eggs of all kinds 

on hand on June 30, 1901: 

Calendar year in which fish were 

Species. ee i 

1901. 1900. 1899. 1898. 1897. 

Brook trout) 22285 (ope c22- eens ck vector sea cee seek eee 202, 000 637 489 
Black-spotted trout---...--.- - |*293, 000 3, 691 119 
Steelheadttroutit-s2-2---2-- & 6, 600 149 2, 030 
Rainbowstroubsesesseses sees =aee eee ~aallzesae weca|Pacsasesth G00) | tel cee eee 
Graylin ees 22S. SiMe ose cen so eh Seat ee) AES Sa aee 29d; SSDI pees ooee pile le aeons 

Totale ca Sei cus BSS EL Rh oe ea ee RE LU Utah 795, 481 4,477 2, 638 

* Eggs and fry. 

There was but very little rainfall during the summer of 1900 and a 

lack of snow the previous winter, consequently the mountain streams 

were much diminished and the supply of water in the reservoirs was 

considerably lessened; but, by utilizing the creek water as far as 

possible, no great inconvenience was experienced. In order that the 

work of the station be not jeopardized by an insufficient water supply, 

a connection was made between the creek water pond and the main 

supply pipe from the spring reservoirs, by a 12-inch wooden pipe. 

With this arrangement either spring or creek water can be used for 

the hatchery and ponds. The creek water is perfectly clear for nine 

months in the year, and never exceeds 60° F.; hence it is really pref- 

erable to the spring water after the eggs are hatched, as it contains 

plenty of food and air, in which the spring water is entirely deficient. 

In using the creek water in winter, it can be tempered by the water 

from the warm spring, which has a uniform temperature of 77°; 

accordingly the spring has been partly inelosed by a wall, which it is 

proposed to carry to a height of 43 feet, whereby the warm water can 

be flumed into the creek water ditch and thus prevent its freezing in 

winter. 

BAIRD STATION, CALIFORNIA (G. H. LAMBSON, SUPERINTENDENT). 

At the beginning of the fiscal year the racks were in place and the 

river closed to the ascent of salmon above the station. Numerous 

repairs were made to the buildings, a new spawning-house was con- 

structed, and provision was made for canning salmon as fish food. 
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Experimental hauls of the seine early in August showed that the 

run of salmon was very light. On the 18th, in four hauls, nine ripe 

females were secured, and on the next day 36,000 eggs were taken. 

Fishing continued until the 22d of September, during which time 215 

hauls of the seine were made, 4,588 females and 3,633 males being cap- 

tured. Of the females 520 proved ripe and yielded 2,021,000 eggs, 

517 males being used in fertilizing them. The fish averaged 3,887 

eggs each, much less than those of the previous year, which averaged 

about 5,000. . The fall run of salmon was very light and no ripe fish 

were taken in the seine, though several hauls were made at intervals 

during the season. From traps in the upper rack 26 ripe fish were 

collected, which yielded 118,500 eggs, an average of 4,557. 

The practice of killing the salmon before spawning was not fol- 

lowed, as it causes the loss of large lots of eggs. Fully 10 per cent of 

the females impounded early in the season, and 5 per cent during the 

latter part, were not sufficiently ripened, though eggs were pressed 

from them when taken from the seine. If the fish killed prove to be 

unripe, the entire lot of eggs is lost; but it requires as much time and 

trouble to try them as to accomplish the work of spawning. When 

there are only a few salmon on hand and an abundance of time, they 

are killed before stripping, if there is no doubt as to their being ripe; 

but where large numbers are to be handled this method should not be 

employed. 

The eggs were fertilized in the same way as last season—that is, the 

pan in which they were to be caught was dipped in water and mois- 

tened; the eggs and milt were then taken simultaneously and mixed 

thoroughly with a feather or the hand. About half a pint of water 

was then added and the eggs again stirred, after which they were 

washed and poured into a large bucket, where they were left until the 

eggs separated. After becoming free they were placed in baskets in 

the hatchery, 25,000 to the basket, it having been found that they do 

better allotted in this way than by putting 40,000 to the basket, as 

formerly. All of the eggs except 8 baskets were picked or washed 

throughout the time of incubation including the tender stage, and 

with very successful results compared with the 8 baskets which were 

kept covered during that time, the experiment seeming to demonstrate 

that constant picking and washing improves them to some extent. 

All of the eggs from the first run were transferred to the California 

Fish Commission hatchery at Sisson, and arrived in good condition. 

besides the eggs collected in the fall, 1,000,000 were received from 

Battle Creek, making a total of 1,118,500 left in the hatchery. Of 

these, 25,000 were shipped to Mr. L. Z. Leiter, Lake Geneva, Wis., and 

1,000 to Professor Dudley, of Stanford University. Those retained 

commenced hatching November 28, and by February 16 they were all 

out. Of the 1,056,250 fry hatched, 166,680 were lost. The others were 

planted in the McClond River between March 15 and May 18. 

During the fall several attempts were made to can salmon as fish 
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food before a successful solution of the problem was reached. A 

number of fish received from Battle Creek on December 7 were canned 

on the 8th, the whole fish being used, including head, tail, fins, and 

backbone, the contents filling 41 five-pound cans. These were found 

in-good condition when opened two months later, and they probably 

would have kept indefinitely. This material was given to the fry 

during December, January, and February, but it did not prove a very 

satisfactory food, as it was very difficult to divide it properly for the 

young fish. If ground very fine, it would wash away in the water, 

and if given in coarse pieces many of the fish would choke and a 

heavy death rate followed. It is thought that the difficulty may be 

overcome in future by rejecting the bones, heads, and fins. As the 

fry became older they took this food readily and seemed to thrive on 

it, but, as the quantity canned was too small, it was soon consumed, 

and it became necessary to procure a supply of liver, which, mixed 

with shorts, was fed to the close of the season, except for a period of 

two weeks when it was impossible to secure liver, and goat meat was 

used. This proved very unsatisfactory. 

At the request of Hon. W. T. Glascow, the secretary of the marine 

department, Wellington, New Zealand, the superintendent of Baird 

station was detailed to take an assignment of 500,000 quinnat-salmon 

eggs to the New Zealand government. He sailed from San Francisco 

on December 13 with 14 boxes, each 23 feet long, 12 feet wide, and 2 

feet high, the weight of each package being about 230 pounds. The 

passage was very rough, but considering the difficulties under which 

the eggs were taken, the length of time en route (31 days), and the 

7,059 miles traveled, the shipment was regarded as successful. The 

total number of eggs lost was 57,500. It was impossible to remove 

dead eggs, as in the poor light they could hardly be distinguished 

from the good ones. When such an attempt was made, the fungus 

was found to have taken such a firm hold on the wire bottoms of the 

screens that it broke into smaller particles, which, coming into con- 

tact with the good eggs, caused it to spread. Allattempts at removal 

were therefore abandoned and an effort was made to prevent its 

spread by keeping the temperature as low as possible. It is thought 

the fungus started at Honolulu, where the eggs were exposed to a 

temperature of 48° for about nine hours, while the freight in the cold 

room was being unloaded. A quantity of vegetables stored in the 

cold room with the eggs may have helped in developing the fungus. 

In loading the cases on the steamer they were raised from the dock 

and lowered into the ship by slings, five cases at a time, and fre- 

quently they were almost on end. This was also done at Honolulu, 

when removing the eggs, in order to unload freight. In many of the 

cases the eggs had all jolted to one end, and as the dead and unim- 

pregnated eggs were rather soft, many were broken, thus giving the 

fungus every possible chance for growth. 

While the eggs were in the cold room no ice was used in the cases, 
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as the temperature was so low that there would have been but little 

meltage and eggs could not be kept moist by this means. Instead of 

this the eggs were watered every day after leaving Honolulu, care 

being taken to have the water of the same temperature as the room. 

This water was taken aboard ship at San Franciso and Honolulu and 

no condensed water was used. The isolated car used for transporting 

the eggs from Littleton to Kurow was a freight car with double walls 

for keeping out the heat. Ice was packed in the car with the eggs 

and on arrival at Kurow the interior of the car was cold and a large 

proportion of the ice remained. As the eggs arrived in New Zealand 

during the extremely warm weather of summer, it is not thought that 

they could have been safely transported without this car, as it is a 12- 

hour journey from Littleton to Kurow. Only three times during the 

trip did the temperature of the eggs get above 37° or below 35°—once 

on December 22, when it was 48°, and once on December 26, when it 

was 42°; on the 29th it fell to 32°. At such times the temperature was 

either lowered or raised until it was at 36°, the temperature main- 

tained during the trip. In making the trip the eggs were loaded and 

unloaded 15 times, and though great care was exercised, they received 

at times some very hard jolts. 

BATTLE CREEK STATION, CALIFORNIA (G. H. LAMBSON, SUPERINTENDENT), 

A rack was constructed in August under the direction of Mr. Ledg- 

erwood, and the two retaining racks were placed in position by the 

middle of the month, so that no salmon could ascend the stream. The 

station was then left in charge of a watchman until September 23, 

when the force reported and work was commenced on the ditch and 

flume. It was found necessary to place new flumes and to make a 

number of improvements to the mess-house. 

As very few fish were noticed in the stream in October, an exami- 

nation of the mouth of the creek was made, and it was found that a 

sandbar had formed across it near the site of the old racks, which 

caused the water to pass through Cottonwood Slough and lessened 

the flow in the regular channel. The bar was partially removed and 

the water restored to the old channel. On October 12 a number of 

hauls of the seine were made and 11 ripe fish were secured. Fishing 

continued throughout the month whenever the number of fish in the 

pool warranted, and as a result 865,500 eggs were obtained, though 

many were of poor quality, owing to long confinement of the fish. 

In November fishing was irregular, as the run continued very light, 

though reports from the Lower Sacramento indicated that the run 

below Red Bluff was larger than it had been for years. To ascertain 

the whereabouts of the fish and to learn the cause of their not ascend- 

ing as far as Battle Creek, two men were sent to make investigations. 

They found that the river from Battle Creek to Red Bluff was almost 

barren of salmon, but that the stream from Red Bluff to Tehama was 

full, the number increasing the lower they went. They also found 
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that large numbers were spawning on the gravel bars and riffles in 

that part of the river. This was thought to have been due to the low 

water for the past several seasons forming good spawning-grounds in 

the main bed of the river. 

In November 2,216,000 eggs were collected and 438,600 in Decem- 

ber, a total of 3,520,100 for the season. 

A heavy storm occurred during the fall and caused considerable 

damage, washing out auxiliary racks, spawning weirs, ete., and car- 

rying away about 12 feet of the bank at the east end of the rack. 

Of the eggs collected, 461,640 were lost in incubation, several minor 

shipments were made to the Stockton High School, and 3,079,660 were 

transferred to the Sisson hatchery of the California commission and 

to Baird station, including 500,000 sent. to New Zealand. 

CLACKAMAS STATION, OREGON (HE. N. CARTER, SUPERINTENDENT). 

It having been decided to move the Clackamas station on account 

of the insufficient supply and poor quality of the water at the old site, 

a point down the Clackamas River, with a good supply of spring 

water, was selected during the month of July and the work of con- 

structing a new station was commenced. <A hatchery 42 feet by 80 

feet, a bunk-house 30 feet by 42 feet, a stable, and other necessary 

buildings were erected, and by the end of September the station was 

in readiness for operating. The necessary roadways, bridges, ete.,were 

provided, and all equipment that was of value was moved from the 

old station, which was then abandoned and left in charge of a watch- 

man at a nominal salary. 

At the beginning of the year an effort was made to tag about 1,600 

quinnat-salmon fingerlings, but the experiment was a failure, and the 

fry were marked by clipping the adipose and the upper portion of the 

caudal fins. This method of marking seemed necessary in order that 

the fish might be distinguished from a lot of 5,000 marked in 1896. 

Preparations were made early in October to receive salmon eggs 

taken on the Clackamas River by G. H. Oldenburg, which were deliv- 

ered at the hatchery at 40 cents per 1,000 eyed. From this source 

1,725,000 were derived. There were also transferred from the Little 

White Salmon 3,327,000, making a total of 5,049,000 salmon eggs 

handled at the station. They arrived in excellent condition and were 

eyed and hatched with a loss of 429,628. The fry were strong and 

healthy and commenced feeding about the latter part of December, 

when they were placed in troughs, 8,000 to each trough. By the end 

of January all of these fry were swimming and taking food, which 

consisted of canned salmon of a cheap variety, such as dog salmon, 

chippings from the gang knives used in canneries, ete. The salmon 

was put up in gallon cans for the Fish Commission, and was donated 

by the following-named firms, the cans having been furnished free of 

charge through the courtesy of Mr. F. P. Kendall, superintendent of 

the Pacific Sheet Metal Works, of Astoria, Oreg.; J. G. Megler & Co., 
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of Brookfield, Wash.; A. Booth & Co., G. W. Sanborne, Columbia 

River Packers’ Association, and Union Fishermen’s Cooperative Com- 

pany, Astoria, Oreg.; F. M. Warren and Mr. Farrell, of Portland, 

Oreg. This food was fresh and in good condition and the fry throve 

on it, but owing to the lateness of the season only about 1,000 pounds 

could be had, and it became necessary to purchase 2,880 one-pound 

cans of dogsalmon. Shortly after commencing the feeding of this food 

a disease broke out among the fry, causing heavy losses. The fattest 

and oldest fry died, though they were apparently sound. This dis- 

ease was undoubtedly due to the food. When first affected the fry 

would dart back and forth in the troughs as if seeking escape, but 

after 24 hours they became too weak for further effort and were drawn 

down against the screen, where they soon died. 

Various experiments were tried with canned salmon, in the hope of 

continuing its use as fish food, but without success. Shortly after- 

wards the use of liver was begun, and the disease above referred to 

disappeared. Liver mixed with mush in varying proportions, accord- 

ing to the age of the fry, and seasoned with a small quantity of salt, 

proved satisfactory and about as cheap in the long run as canned 

salmon. The mush is a mill product known as ‘‘germea,” commonly 

used as breakfast food; it costs nearly twice as much as middlings, 

but is a stronger and better food. Mixed with ground liver, it sepa- 

rates readily in water and can easily be taken by the smaller fry. 

The fry were held as long as possible and were then planted at 

selected places, where the progress of their growth might be noted as 

far as possible. It is, of course, to be regretted that it is necessary to 

plant fry under 2 inches in length, but this is unavoidable owing 

to the immense amount of space that would be required for the rearing 

of millions. 

With the exception of the affection due to the feeding of canned 

salmon, there was very little disease among the fry. In the winter, 

though, there appeared on the yolk sacs of about 1,500 fry what was 

supposed to be small air-bubbles, about the size of a pea, which held 

the fry to the surface of the water. They seemed to have no connec- 

tion with the vital portion of the sac, however, as when pricked with 

a needle the bubbles would collapse and the fish would return to the 

water apparently none the worse from the operation. Upon applying 

a lighted match to the bubbles they would burst with a sharp report, 

indicating that they were filled with hydrogen gas only. Frequent 

and strong salt-water baths during the rearing period go far toward 

keeping the fry in a healthy condition. 

In rearing the fry a tank 2 feet deep, 3 feet wide, and 12 feet long, 
which had been built for the purpose of hatching white-fish, was util- 

ized for carrying about 10,000. The result was very satisfactory, as 

the fry had a greater depth of water in this receptacle and more room 

in which to move about, and it can be easily and quickly cleaned. 

The floor space occupied is also much less than would be required for 
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four 16-foot troughs, which would safely accommodate only 8,400. It 

is therefore recommended that tanks be substituted. 

During the winter 1,000,000 white-fish eggs were received from 

Northville and 200,000 lake-trout eggs from Duluth, all of which were 

hatched and planted in lakes near Tacoma, Wash. From Leadville 

100,000 brook-trout eggs were received, which produced 80,000 fry. 

Of these, 10,000 were planted in Cox Creek, Oregon, and the balance 

held at the station for rearing. The same number of grayling eggs, 

transferred from Bozeman, were hatched with a loss of only 8,839, and 

the fry were planted in the vicinity of Pendleton and Union, Oreg., 

at the request of the Oregon Fish and Game Association. During the 

spring the California commission furnished the station with 25,000 

rainbow-trout eggs, which produced 23,291 fry. Of these, 5,000 were 

planted as fry and the remainder are on hand at the close of the year. 

RoGvuE RIVER STATION, OREGON (E. N. CARTER, SUPERINTENDENT). 

During the first part of the year $1,000 was expended in construc- 

tions and improvements, the money being furnished by Mr. R. D. 

Hume, of San Francisco. A residence for the fish-culturist in charge 

of the station, Mr. J. W. Berrian, and an additional hatching-house, 

24 feet by 70 feet, were erected; the grounds around the station were 

inclosed by a substantial fence. Provision was also made for procur- 

ing an increased supply of water from Rogue River, a pump-house 

being provided, in which a boiler and two small engines were placed, 

with two centrifugal pumps capable of throwing 600 gallons of water 

per minute each. In order to reduce the cost of pumping water a 

tank 20 feet wide, 48 feet long, 10 feet deep, capable of holding 72,000 

gallons of water, was also constructed. This can be filled in a very 

short time by the pumps, and in addition to saving a large amount of 

fuel, it now requires. the services of only one engineer where three 

were formerly employed. An investigation was made with the view 

to taking water from the Rogue River through a ditch, but owing to 

the expense the project was abandoned. 

A rack was thrown across the river to stop the ascent of salmon, 

and by the end of October, when work had to be discontinued on 

account of high water, 3,503,000 eggs had been secured. Of these, 

over 500,000 were taken 15 miles below the station with drift gill nets. 

An attempt was made to transfer the eggs while green, but those so 

treated proved almost a total loss, and it became necessary, therefore, 

to erect troughs for eyeing them near the spawning-grounds. 

During November one-third of the eggs obtained were shipped to 

Mr. R. D. Hume, in San Francisco, from which point they were trans- 

ferred to his hatchery at Wedderburn, at the mouth of the Rogue 

River, where they were hatched and liberated in adjacent waters. 

The balance of the eggs were hatched at the station, producing 

1,850,000 fry, which were held until May 15 and fed on canned fish; 
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silver salmon and steelhead trout were used for this purpose, being 

canned in 23 gallon tin cans, with caps of thin tin. The cans were 

stacked in a retort and were allowed to remain for 3 hours at a tem- 

perature of 254° F., when they were taken out and the vents closed, 

no salt being used in the process. Canned salmon has proved fairly 

satisfactory as fish food at this station, and it must be used here, 

owing to the impossibility of securing other material. Its cost, also, 

is very light, as it can be put up by men employed for other purposes. 

It was hoped that the cans might be used over and over for a number 

of years, but it was found impossible to prevent their collapse while 

cooling, which renders them valueless for subsequent use. 

During the season 14,500 eggs were taken from two female salmon 

through slits cut in the abdomen, instead of spawning them in the 

usual manner. Milt was applied before washing the blood from the 

eggs, and they were then placed in baskets and separate records kept 

to note the result of the experiment. Only 16 per cent of them were 

lost during incubation, and the loss in fry prior to their liberation 

in Rogue River amounted to 221. 

The smallest matured female salmon taken during the season, from 

which 1,800 eggs were secured, weighed before spawning 5? pounds, 

and after spawning 45 pounds. The length of this fish was 24% inches. 

Efforts were made to collect silver salmon at Elk Creek, but the 

results were very disappointing, only 133,000 eggs being secured. 

These were hatched and the fry were liberated in Elk Creek. 

The steelhead work commenced on March 1 and was continued 

until May 18, the total take of eggs aggregating 370,000, which were 

disposed of as follows: 25,000 were shipped to the Tuxedo Club, New 

York; 50,000 to Wisconsin; 80,000 to Wyoming; 46,000 to St. Johns- 

bury Station, Vt.; 45,000 to Duluth Station, Minn. The balance were 

hatched, and the 65,850 fry resulting were planted in Elk Creek. 

LITTLE WHITE SALMON STATION, WASHINGTON (J. N. WISNER, SUPERINTENDENT). 

Early in July the station was opened and preparations commenced 

for the conduct of salmon work in the fall. The hatching apparatus 

was put in thorough repair, the upper rack was constructed, four traps 

built, and later on four other racks were placed in position. A small 

boat, 24 feet long, 64 feet beam, was provided for use in planting fish, 

and at the Big White Salmon, which was operated as an auxiliary for 

collecting and eying eggs, two large racks and a good downstream 

trap were putin. Racks were also constructed in Tanner and Eagle 

creeks. 

By September 10 everything was in readiness and men had been 

sent to the Big White Salmon to commence operations. It was not 

deemed advisable to detail a crew to Tanner and Eagle creeks, as the 

work at both points was experimental, and it was thought a visit there 

every few days would be sufficient. This conclusion proved wrong, 

however, as a visit on September 18 showed that the fish had entered 

F. C. 1901—6 
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and were spawning. The superintendent at once purchased supplies 

for both points and sent down a foree of men, but on their arrival it 

was found that a sudden rise in both streams had carried away the 

racks. It is now believed that from two to three million eggs can be 

collected from these streams in future. 

On the Little White Salmon the first eggs were received September 

12. For the first five days the collections were comparatively small, 

but they increased daily until September 21, when 1,069,000 were taken. 

The total collections for the season on the Little White Salmon and 

the Big White Salmon aggregated 12,840,700 eggs. 

The fall run of salmon was reported to be very fair, but the great 

majority of the fish were caught before they could enter the streams 

to spawn. According to the Oregon law fishing can be lawfully con- 

ducted up to and including August 15, and this condition of affairs 

operates unfavorably on the work of the station. Another matter 

for regret is that the Little White Salmon, which is acknowledged as 

probably the best spawning-ground of the salmon in the Columbia 

River region, is being ruined by deposits of sawdust. Every possible 

effort has been made by the superintendent to have this nuisance 

abated, but so far the results have not been satisfactory. 

A few of the fish this season were taken by gill nets and seines, but 

the great majority were captured by means of downstream traps. 

These traps were necessarily put in where there was considerable fall 

of water, and consisted of pickets 20 feet long, placed 2 inches apart, 

forming a bed in the river. From either end of the upstream end 

wing dams or racks were built leading upstream and within a few 

feet of the banks of the river. The ends of the traps pointing upstream 

were submerged and weighted into position, and the downstream ends 

were held on horses, about 18 inches above the water. The space 

between the end of the racks and the shore was left to allow fish to 

pass upward. Some distance above each rack were deep holes, in 

which the fish would lie for a few days after ascending. As they 

ripened they dropped out on the riffles to spawn, and when a sufficient 

number to warrant it were on the riffles, a seine was passed across the 

river above them. This was then rapidly hauled downstream for the 

purpose of frightening the salmon. It is in the nature of a salmon 

to turn and swim downstream rapidly when startled, and in doing so 

they encountered the rack, which led them to the trap, where their 

great momentum earried them out of the water onto the beds, where 

pickets took the salmon and assorted them, placing males and females 
in separate pens and returning the green fish to the water. 

The spawning operations were conducted as follows: A female was 
stunned by a blow on the head, after which it was put into a spawning- 

box and securely tied. The spawn-taker then placed the bottom of 

the box on the floor and lifted the head of the fish until it was at an 
angle of about 80°, with the back down. The spawning-pan was held 

immediately below and close to the vent by an assistant, while the 
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spawn-taker expressed the eggs. In the meantime a male salmon, 

which had been gotten in readiness by tying a line securely around its 

caudal peduncle, was manipulated by a second assistant, who grasped 

the line near the tail of the fish with the left hand, drawing its head 

between the knees with the right, thus holding it securely suspended 

with the belly down. The pan containing the eggs was held immedi- 

ately below, and the milt expressed by the assistant with the right 

hand. Eggs and milt were carefully stirred until thoroughly mixed, 

when sufficient water to barely cover the eggs was added, and the mass 

again stirred to insure the milt coming in contact with every egg. 

They were then allowed to remain for 13 minutes, after which they 

were washed and transferred to the hatchery in buckets, 15,000 being 

placed in each bucket. 

For the first five days the eggs were picked; they were then covered 

and allowed to remain undisturbed until about 30 days old, when they 

were again washed thoroughly and picked at regular intervals until 

shortly before hatching, when they were distributed in the troughs, 

5,000 to each apartment, after which they were tended as before. 

The superintendent having been ordered to Washington, Mr. G. H. 

Tolbert assumed charge of the station on October 22, and the eggs on 

hand were hatched under his direction. 

Of the eggs taken, 4,953,000 were transferred to Clackamas and 

other stations; 5,620,000 fry were hatched from the balance, and the 

distribution was commenced on December 7. It is believed that this 

work could be much more satisfactorily performed with a small steam 

launch, and it is recommended that one be procured. 

As it had been decided to rear as many fry as possible, arrange- 

ments were made for a supply of fish food consisting principally of 

beef liver, ground and mixed with mill feed. Canned salmon was used 

as an experiment, but as it was not of good quality the results were 

not satisfactory. The young fish commenced taking food on Decem- 

ber 30, and the last of them were planted April 23. 

BAKER LAKE, WASHINGTON (H. H. BUCK, SUPERINTENDENT). 

Arrangements for the capture of blueback salmon were made, as 

usual, during the summer by the construction of racks near the mouth 

of the river. It has been the practice to put in the racks just above 

the lake to prevent the fish from ascending the stream. For about 

2 miles the river runs through an alluvial deposit of gravel and 

driftwood in several ever-changing channels, and with swift, strong 

current, often carrying immense trees torn from the banks higher up. 

The first year of the Commission’s work racks were built in five places 

and by constant attention and repair were kept in place through the 

season. Tis year a location nearer the lake was selected, where the 

river could be closed by two racks, but the principal one was carried 

away by a sharp rise of water on August 25, and no attempt was made 

to rebuild it, as it was thought that all of the fish had passed up that 



84 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

were likely to ascend the river. Furthermore, it was believed that 

bluebacks would not go above the lake in large numbers, and that the 

time for testing the matter was opportune; but experience proved 

that probably over 25 per cent did ascend the river, and after they 

leave the lake their capture is difficult and expensive. 

The first ripe female was taken on September 7, and fishing con- 

tinued without interruption until October 25, resulting in the capture 

of 1,140 females, which produced 4,171,000 eggs. No account was 

taken of the male fish. The eggs hatched without unusual losses, 

and 3,834,553 fry were liberated in Baker Lake and its tributaries. 

At the close of the blueback season fishing for silver salmon was 

commenced in three creeks tributary to the river, about a mile above 

the lake, and in a slough or old branch at the head or east end of the 

lake. By means of traps, seines, and gill nets 78 ripe females were 

captured before the cold rains and the high stage of the water came. 

From these 222,000 eggs were collected, which yielded 172,041 fry. 

Early in March it was decided to again attempt the collection of 

eges of the steelhead trout, and a location on Phinney Creek, about 5 

miles from Birdsview ahd some 30 miles from Baker Lake, was 

selected and the work of reopening an old road to the site was com- 

menced. <A camp outfit was installed in some old ranch buildings 

near by, and by the middle of the month a rack was completed and 

net fishing commenced under the direction of Mr. Henry O’Malley. 

Only a few fish were caught, and it soon became evident that the run 

of steelheads was over. Explorations on Phinney Creek, Grandy 

Creek, and the Skagit River did not show any large numbers, all tes- 

timony seeming to prove that the principal run had gone up in 

January. 
In accordance with instructions from the office efforts were made 

to reduce the number of Dolly Varden trout in the lake, as it was 

believed they were feeding principally on the young salmon fry liber- 

ated there. A limited number were killed, but great quantities came 

up from the Skagit River, and it was soon found to be impossible to 

materially reduce them without making a systematic effort on the 

main river. 
During the year improved connections have been made with mail 

and railroad by the construction of a trail down the east side of Baker 

River and the extension of the Hamilton branch of the Great Northern 

Railroad to Baker. 
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Details of distribution. 

Species and disposition. 

Shad; 
Connecticut Fish Commission, Stratford, Conn-_.-.---..---- 
adivemeistanionn CONN: a s-socc5-.0deesas o seees eeenssasoeeees 
Nanticoke hiverssealordyDOl ccc. c5 css nas san sco ceces sence 
Brandywine Creek, Wilmington, Deere 2 Seles ase ee 
Blackbird Creek, Middletown, Dicle see ena arene tern aes 
Appoquirimink Creek, Middletown, Well oe Sesste tose eee | 
Smyrna Creek, Smyrna, TD ei neeidet CREE A RE Nein fee te ed 
Leipsic Creek, Cheswold, Dele een ota aoe eee ee 
St. John Cr eek, Dover, esi ag Sie at eke Renee RR aoe yee, 
Murderkill Creek, Felton, ID SG S655 oc i emai ee eae 
Mispillion Creek, Milford, Del -----.-.------.---------------- 
MAGIA VOT eS bOros Dele oome see. — = 2S oh cso ae ron joes 
Broadkiln Creek, INDEED IN ips 3 BAe Ree ee De 
Potomac River, opposite Fish akeseDn tes ls eee ae 
St. Marys River, Glen St. Mar ys, TRL oe a OI an ES 
Suwannee River, [DWE Sy 15 ees Se ae A Sa hee Oe 
ACI aghy OM EACH tia tec ee eco. Wen cee emas. | 
Ocklockonee River, Ocklockonee, Fla -..-....-.-.---------..| 
Little River, Quincy, [MbWs = 232252 os fe a ee ys eee eee 
Chattahoochee River, River Junction, Fla.__..._.--.._-.._. 
Hillsboro River, near "Tampa, 1 I pea end a pm ir 
Ichetucknee River, near Br anford, HE a Materia evade 
Santa Fe River, near High Springs, I bpd Sasi es ee aad 
Blue Springs, near Julietta, Wla ...-2-....=-.--=--22--=---.-. 
Peace River, near Bartow, COG © TC se eR le eae a 
Miami River, IVE rer see een a Sa er Se Re 
Anclote River, Tarpon SyONeTIAS irl MN ee as oe See ee ee oes 
Suwanochee River, near Dupont, Ga---.---.--....---------.| 
Toms Creek, near Alexanderville, Ga___.._...........-.-.-. 
Savannah River, near Augusta, Ga_-......-.-_--....-------- 
Eno plOO MIVer hoa Holsom: Gia. 22220245 ee 
Ocmulgee River, near MaconuGa).: 2. spares sei ee nes 
Potomac River, off IBnyanve omg so-so hae eee 

Pomonkey Creek, DAY C0 Le = Sia ai a 8 
Accokeek Creek, iV hea eh g gE OE 
Broazdi@reck MiGs ae tes ee 
Hunting CrpaliWid se ee 
Piscataway. Creeks Madi... 228 
Swan Creek, Md... See see ee SERS 
Point of Rocks, 116 bee es, ne eae me ee 

Chesapeake Bay, Battery Haul, Md _.-._.-.-.-...-..._-..-.. 
earpenterbomt id soso - 22 eee eS 
astern nats Geer wenn see ae 
NVeStormelaistMGse 2 Sots 2 ee ee 
Channeleidee ee se ete ee eee 
Off Mill Creek, 1, 6 Nee Seer ae ne nee ee | 
Western Channel, aie |S os Sh ee ee 
Eastern Channel, NT 1 toe ee ae te ei 
MOCUSt boint. Wiis )2- se 2. eee eee 

Susquehanna River, Garrett Island, Md __..---..---_.__---. 
EOrb Deposit Nid) 282 nee sceees ees 
HrenchtowuMd: 0 feo ose 2 vee 

MEST yOr MikanVier Moo. ces tose oso east kee eee 
Bush River, Bush River, LUG ees ea pp hl eh a dee | 
Gunpowder River, Gunpowder ver Midie a eee eee 
Patuxent River, Laurel, IV gees ere ey eee ee 
Pocomoke River, Snowhill, Ve see es Sena -e ee eee 2 
Miles River, Easton, VE ee ee ee ne oe ae 
Patapsco River, Relay, IV RE RE S22 eo eee tees 
Maryland Fish Commission, Salisbury, Md __-...___- 2 

Druid Hill Park, Md _-- = 
Wankinco River, Wareham; Mass_.__.......-------.----,--- 
preibicars Balinar NP ie... sobs 
Great Egg Harbor Bay, Mavs) WandinovN: Jl on-2 sn ea 
Hee ROGKASAIOIMN ho eae es ee 
HoOUu River. Old Dridzo iN: dm... toes) floc cee ce aecn ee. 
Delaware River, Howells Cove, INS ie ee Se ai 

Off Bennett's a IN Pol fs ne Sein aie eS Cor 
Lambertville, N. J - See See ee 
WITLOUC se Ninth yar eee ee ee tee ee 

Hudson River, Catskill, MDG! Se 808g OF ao cay 
SE ATUVAD Vi hie ok ee, Me ad Ma NY ee ES 

Delaware River, Calliecon, N.Y.) .-)----<2-22.-.2._2-2.- 
F.G. Mitchell, New York, N. ae te Le See 

Roatoke Eiger, cae N. C. sah atin sel AE seo eg tid 

Eggs. 
Adults 
and 

yearlings. 
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Fry and Adults 
Species and disposition. Eggs. finger- and 

lings yearlings. 

Shad—Continued. 
Trent Rivers Newbern,) N.C x22. coe- ose on steno see oe eae eee een ene ee 9105000} S2ss2 52222: 
Cape: Hear River; Hayettevalle:iN © Bese e 5. 9 eee aes een eee ea ee 589) 000))|— s-sas eee 
Sctuppernong River) ColumbiawNe Coes. sae - ean sonore ese a | eae eee 25960; 000) esen 52 east 
Salmon CreckPAwoca NGC esseson acces cos casree ere ae enone | See eee 20D OU0s| eee eee ase 
Albemarle Sound, Edenton, N.C __-.-.- Sees eee | [ere ae Be 4304 000) ees ees ee 
Susquehannashivier Mites dd, (Paes -soo acco. eee eee | eee AHOROOO | Ss see eence 

Peachbottom, Papen see pe nee ee eee eee SO003| 23 a eae 
Delaware River, Delaware Water Gap, Pa_.....--.--..-----|.----------- OOOH a saa aes 
Rhode Island Fish Commission, Providence, R.I -.----.----|......------ ZeeAD GOO a eee ete a es 
Pedee Riverseedee SiO es en se nae oe eee ne | ae ae ene Oo L000) Seen eee 
Black Riverskinestree, is. G2... eee eee ee eens | eens 450000) |: 2s) ee 
Wisccamaws liver Conways. Ome nctene nee c ee eee nee cee eee nem ene 500/000 S24 See 
SAMPiIcLRUVELNGeOreecOwiar joe renee eee ee meee | een ees 500000) | Sais aan 
CooperRiver<Monks Corners SiG ose eee ee ne eee | ee eee 625:1(50) || Pee eee 
Combaheorkkiver sy Cmassee; SOc acne succes eee ee re ee ee Cees 625570) eee eee 
Ashopoc River AShepooss. Cae e.= anes secre ee sect ne ee | enone aun 625:)(50 | ees eee 
MAISTOPRIVORAs ACKSON DOLO GSO meee en see ete ke ee ee ee 6255750) | Eee eee 
Savannah Rivers OOGLea wan. Cee ae ee ee ee ee ern NOOO aaa reeeeeee 
Potomac! River; of DovelC@reek, Vacs. 1.0. se see eon- eee eee nee 5285000) S22 ee a seen 

POHICK Creek Wa sees conan see eee eae eee ee A OTG O00 sa eee eens 
OccoquantBaly;, Vases nee seen eens Pees DS ODO) SSeS eae 
Hunting! Creek, Vas. o-oo eee ee | eee 15137, (000))| hae aee 

INATISSMONGURIVETs SUtROL es Visions cic a ae seen ey eye enn as | ene eng rere 000) =a ohare see 

NTO ballet Meet tee ee ae Sak ee El var lede seth ah ae 11,997,000 | 179,290, v00 2, 000, 000 

Quinnat salmon; 
MeCloudtRivervBaird Caley co. - eee oe eet ee eae eee 8803570 dniee aeaeee 
California Fish Commission, Sisson, Cal__._.......-.-------- 3,402; 0862 oc 2- Sa ead] Sates sees 
Clackamas River, Clackamas, Oreg........---.-.------------ Bp fae 2, 607, 759 1, 668 
SpringBranch Clackamas sOne gy sees eee eee eee) | eee eee 1500; 018) ae eee aeeeee 
Pond connected with Clackamas River, Clackamas, Oreg--|._.__.------ 450 \000)| 222S5 5 eee 
BennettiCreek; Clackamas iOnege= ones sacs sees oe eee | See 192; 000] aaa 
FHoodcRiversH ooduRiversOregescecs mers n eee nee eee eee 3805000) Saaete eae 
ColumibiavRiversHoodiRiver Oreges 2. foe se seas ean ee | eee ene 42000 3| 22 eeeeemeeee 

ShelltRocksOrepett 2 eee Ee eee 225; 000) |e eae ee 
MitchelliPomtiOreg esses eee eee Lee eee 21000) Reena eee 
INiGoliaOrep sss eee aa ae eee eee | eee eee 2150005) Reese eee 
Ostorgards: Ore cis see es so ee PAY Ope te 
MANSISViCKEGK OTe esac. en eee eel poe noe 23,6800 Soe ae 

Rogue River, Rogue River Station, Oreg _......_-.-...-----|_-.--.------ 300} 000 )| 222 Se 
Ab g EWU ETON feys eens ee ee Ee Ee IES SO N5005058))|(S22 ee 

Herman Creek, Herman! Creek Orege sae soncs coo eenes ce tens | Sees 1275000) | S22 22a 
RD sEhime Wedderburn Orege: se see eee seen ne meee 1 100} 000i)\e* see 25 5-5-|2 222 ee 
Oregon Fish Commission, Portland, Oreg-_-_-_-...-..--------- 1 (628: (000i S2tee2 Se ees |. eee 
Big White Salmon River, White Salmon, Wash_---__-.-----|.-.---.----- 691000) 2a 
Little White Salmon Lake, Little White Salmon, Wash-_--|_......-.--- 11658;(0005)| 52 Sees 
DoriCreek. Dor. Creek. (Wash te-cos seem ee ee eo eee eee een heen ee 745000 | See 
Columbia River, Underwoods Landing, Wash -......--.---|...--.------ 1501000). See= eee 

White Salmon Landing, Wash -.-..-..----|.----------- 9610001 | Bears ae 
Dranos Wash <scsce so ss oee eee te eee ona | ene ieee 5 O03 Bees eee 
Thirteen Mile Point. Wash soone seen on ens| Saeeeeeeene 583) 000) Ste eae 
Walters: Washo. ee ee eee ee 614000): esa 
Olsen'Creelk-eWiashte onc ce seeccere eee ne ree | ee eae ene 40! 000 12s Seas 
Guat, Washes cect Fe Ne a eee eee 000 1 Renee 
SPLaPuenWashieece bose ene eee prceees se ies 1484000 Eas see eee 

Rock Greek. (RockiCreek, Washion. soon seco eee eee | See te 254,000) a2 eee 
ba weiteruake) Geneva, Wisi seseeeesomeosen eonee ec neeee 20; O00) | S22- oc eeeesees|Seereee eee 
Government of New Zealand, Auckland, New Zealand---- 500'000)/--S eee eee eee ae 

Motels st st ee SRE Peele eae ee = ene See eee 6, 655, 036 12, 785, 080 1, 668 

Atlantic salmon; 
Phillips Lake, Hancock County, Me 
Pleasant River, Brownville, Me_.-.-...----.--- 
Penobscot Rivers Grindstone, Mes... esses ose eee eeeene 
Mattawamkeag River, Oakfield, Me.___.....-.-.-.---------- 
Moosetocmaguntic Lake, Bemis, Me 
Phillips!hake Ban gor sera sess pte seen ane eee 
Fishing Creek, Frederick, Md_--.-- ihr iS 
New Hampshire Fish Commission, Laconia, N. H 
New York Aquarium, Battery Park, New York, N. Y 
Fish Pond, Bryn Mawr, Pa 

Landlocked salmon: 
Connecticut Fish Commission, Windsor Locks, Conn 
Rock Greek: ZoolocicalsPark Ds @ enon eee en eee 
Spring Brook, Ellsworth Falls, Me ___-.- .--.. 
Rift Pond, Great Pond, Me 
Canaan Lake, Camden, Me 

BepaaoRostae 10, 000 
a iaeas Sele 4,516 

200;0001) <2 etn -sae 

(Secectenoroc||ece=ensaamsc2e 
{oe i ae 
| 200, 000 14,516 
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Species and disposition. Eggs. _ 
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Adults 
and 

yearlings. 

Landlocked salmon—Continued. 
Philips luake. Makehouse, Me-.:-.022-.2. 222505 2220 Senne=- 
Lake St. George, Thorndike, Me 
Norcross Pond, Farmington, Me 
King and Bartlett lakes, Farmington, Me------.-.---------- 
Clearwater Pond, Farmington, Me 
North Pond, Farmington, Me 
Bic island wake, Warmington; Me.) 25.22) .--c2s-n-cascs--o2- 
Varnum Pond, Farmington, Me -_--...--.... 
Little Jim Pond, Farmington, Me 
Swoats bond, harmineton, Me.) 25! 52.0... -s2oseeet eso eneece 
Duckarg: sunior laAkes> Winn, MGsc2 25... --2oss—- oe seccnoe 
Weckerlonds) pine ham. Wie ws ee ee oo scl acta secncu 
Pioneer onde bineham | MO se ste ee eons ee coos ek oean Leen ease 
Clear Pond, Bingham, Me 
Ramee onde bine hari Gees ses a eae de cc eob wecdicn cece 
Rowe and Bean ponds, Bingham, Me.......-------..-------- 
HOwoLMbonarbinphaniiais= e256 oso sne Lea seecce 
Otter Pondssoinehame Me... 2225 225.6 2255 ck0-2l eonsen = ssecs 
Mackson Pond Oaklands Mels 22 8 | ooo esac secacctanwe sete 
Ellis and McGrath ponds, Oakland, Me ..--...-------.------ 
mpach Pond GroennoldwiMe.. 224. 25.2222 5 oo Sc ccee si euce ens 
Sysladobsis Lake, Grand Lake Stream, Me -__.-.._... .----- 
First Debsconeag Lake, Great Works, Me.-.-..-..--.-.------ 
Woose Pond Hartland) Mes) 2-225 2h... 
Lake George, Skowhegan, Me 
Parmacheene Lake, Oxford County, Me-- 
Water Company’s Reservoir, Belfast, Me- 
Swan Lake, Belfast, Me -___--..-.-- 
Moosehead Lake, Greenville, Me 
Holbrook Pond, Holden, Me---- 
Long Pond, Great Pond, Me 
Long Pond, Bar Harbor, Me 
Lynas 12/a77G UU rie efor: (oe Ve es ae ee ee 
Brewer Pond, Brewer Junction, Me----__.-----........----- 
MORNE ee OnE SH ran Klin MGs 2s ee oe ne ea owen 
Dake HnOMmpsONNMOXtOrd, MO — 225 55) 0-2 2 oh es Severe souk 
Pleasant River Lake, Cherryfield, Me. ...............-...--- 
Hmbden lake, Monmouth, Me. ---. -..26.-<.-ccoa-soeness- 
Sryaal sakOeW alGobporo., Meno) (es- > <= 55... oct a5 ~~ 2s 
Lake Anasagunticook, Canton, Me -..........----.-.-------- 
MING Tio etre mVVTILOM] MO cee tee. 2 5 sas ok cease se 
CEES EVEL IDC es ( OLAS I Pele a a ee 
Leper ir eta rate byl Dye cod Ce her ne ee ne er 
Eaneme onde Mus wy Oru MG) 2-8-2 so eos onsen. sscce nso ee 
Big and Little Bear ponds, Canton, Me 
Bavuenmirakerborry, Glass: s25 0s oe es ue Seer sek eacs 
(hpG bere GM eyestte LS) ented Pony Ce ea or en ne ee ere 
nee CA ST AHS WICKS Me st eee ee een scoee 
Grand Lake, Washington County, Me_---....-----.---------- 
Grand Lake Stream, Washington County, Me----.---------- 
Moosetocmaguntic Lake, Bemis, Me_-...----..--.------.---- 
Williams) Pond: bucksport, iG 22.55... oscececseccns =e 
Maine Fish Commission, Enfield, Me ...,...-.--..-------.--- 
BHP SE GnAe HS WOPRGIL. Me... 22 0 
vonn Spanley. bast Auburn, We... .--..._...2.22--c2-.---- 
Hampoentlond Holyoke, Mass=. -2_ 32522852522 Soe s.33 ee 
Watuppa Wakes, Fall River; Mass...._--..-2-2..-...0s2-0<02-- 
Lake Quinsigamond, Worcester, Mass 
Maiscor ond) Hanover, Mass. 9-2 Skee Ee eck 
Pog Pond. Browektiel ds Wass =... - 22 soo-<5 bch o mesde ou 
hauneey Wake, Westboro; Mass: "oe -_ tessa eases 
Neck Pond, West Barnstable, Mass_ ._......__...._.-..----- 
Massachusetts Fish Commission, Northampton, Mass ----- 

Wilkinsonyville, Mass__-- 
Pata Wood, Elymouth; Mass-- 225 2-222 2. Soon ae eon sce 
William E> Drew,‘Plymouth, Mass)_--*.-----..----..-.--.2: 
Tehanto Club, Wenaumet, Mass -......-..-.---------..----- 
Michigan Fish Commission, Paris, Mich 
Penacock Lake, Concord, N.H 
Wiepster makes Huren ilin No Hens soiree scence ene 
lake Tarleton, Pike Station, Nu 1_-2_-...--.-..--+--------- 
Dan Hole Pond, Center Ossipee, N.H _-__.._---------.-..---- 
Lake Massabesic, Manchester, N.H-_-.....---.-------------. 
New Hampshire Fish Commission, Bristol, N.H----..----- 
Tuxedo Club, Tuxedo Park, N. Y 
Lake George, Caldwell, N.Y _. 
New York Aquarium, Battery 
Adirondack League Club, Fulton Chain, N.Y .--. .----. .--- 
Utah Fish Commission, Murray, Utah 
Caspian Lake, Greensboro, Vt -----.------.--.--.-.---------- 
By cughby akOoNVGSRNOLe: Vibe sso. eo cs. 4. ook edscte- 
Big and Little Averill ponds, Averill, Vt __....._.....-----. 

Park, New York, N.Y_.--- 

wenn ene eee 

60, 000 

SEFSSSSSSSSSSESSESSSESES 

Pett feat C00 fet el pt Ft feed DO Fe DO 

2 

SESEES= = 

SE585 

CCD a 0 SS FE et 20 0 tt fk td 0 fet DDO Hl fd td 0 Ol pf pp SeSsesese 
(= 09 29 aS 

16, 559 
3, 014 

35 

[al are od ced eh SS) 

se8e 
EE 
100 
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: : a Fry and Adults 
Species and disposition. Eggs. finger- and 

lings yearlings. 

Landlocked salmon—Continued. 
Hake Dunmore, Salisbury, Wituosess- cos 222 522es 5 ce eeasaceen | eae ee | eee 1, 738 
Vermont Fish Commission, St. Johnsbury, Vt_--.-.---.--- TONOOO) EL ae So Gn ee Cee 
L. Doyen-Vitry, Brussels, Belgium Joan Saseae Scseceseore es LO; 000,52. See eee Eee 
G. Annville Serebelloui, Milan, Italy .......--....-.-..._.-- LOSQ00) | 22 Bethe Sees SE eee 

BRotsls tween = eee AMET OR ES ste 2 Se nok oa leer 364,423 | 236, 691 

Silver salmon: 
Hlk Creek, Trail, Oregon--- =~ 2:22 sassso s2s5a2 5224555250552) se a eee 1287000) asc eeE 
Skagit River) Baker Wake, Wash.-- 22: +2252 .s5-<s25>s2ecnlalaenscenee ee PZ A O41 Ce See reas 

TYAS cae OP Cop a Ne een Oe ny emt ae aa te PC ANE B00 0s (it aL 
Blueback salmon: 
Skagit River, Baker Lake, Wash 

Steelhead trout: 
Eagle River, Berry Station, Colo......-----...-...---------- 
Fryingpan River, Thomasville, Colo 
South Platte River, Buffalo, Colo _ 
Maize Lake, Hailey, Idaho__...-._. 
Lake Tesemini, Rathdrum, Idaho 
POrtEneut HAver wee Dblewldaho ooee ees esate eee ee 
Morrison Lake, Ellsworth Falls, Me 
IPhillipssuakesWakehouse, Me oss -s.- 2b socneon ee ob see cae 
Alamoosook Lake, East Orland, Me__-.-.2-----.-2-:2-<-.--- 
Green Lake, Otis, IMG fea 5 Pie a saya se 
Catlin Reservoir, Dorsey, Mont 
Picnic Springs, Monida, MON terete = be eess 2a eee ssoes aes 
Bridger Creek, Gallatin County, Mont-- 
Lake Champlain, Rouses Point, N.Y 
New York Aquarium, Battery Par Ik Na Y 
Tuxedo Lake, Tuxedo Park, N. Y 
Tuxedo Club, Tuxedo Park, N.Y - 
Clear Creek, ‘Clackamas, Oreg 
Mik Creek.fUrailtOreg: 2. stecccs sees cass ans sa neesszaeee ose 
Trout Pond, Bryn Mawr, Pa 
Otter Creek, Vergennes, Vt 
Newark Pond, Newark, Vt 
Crystal Lake, Barton, Vt 
Mississquoi River, Swanton, Vt 
Lamoille River, Johnson, Vt 

Sheldon, Vt 

Loch Leven trout: 
Maquoketa River, Forestville, lowa 
Fishing Creek, Frederick, Md 
fongwake, near /Alpeng, Wah, o© aan ssssysn. sacs ee ee eee 
Torch Lake, Antrim County, Mich 
Hopkins Lake, Spearfish, 8S. Dak 
Fish Pond, Spearfish, S Dake S27 sete oea sa De ce ae 
ish Pond, Piedmont, S) Dak -22-=.-. = --+s.- 
Spring Ponds, Rapid City, S. Dak 
iMatsdoy Lexa ya WEY aah Fee feted Dilich 5 as US eI a ne cence 
A.J. McNab, WakesNebagemains \Wis esses eee ae eee 
Wyoming Fish Commission, Sheridan, Wyo 

Rainbow trout: 
Chewacla Quarry Pond, Opelika, Ala 
Applicants in vAlabamiat. Geet ees 122 een ree oe eae see aea eee 
Sabina, Bear,and Wilderness creeks, Tucson, Ariz 
Applicant at Prescott, Ariz 
Fern Lake, Russellville, ING) Re Dee Pa oe ORs eee 
Chicot Lake, Lake Village, Ark 
Lake Chatawa, Lawrence, Ark 
Hurricane Cr eek, Bryant, Ark 
Applicants invArkansase eset essa ess oe seee 
West Dallas Creek, Ridgway, Colo 
Willow Run, J afferson, Colo 
Prospect Park Lakes, Cimarron, Colo.-.---.---.-- ESE 
Barnard Creek, Cripple Creek, Colo 
Sweetwater Lake, Gypsum, Colo 
Hourplassilake; Loveland Coloe 220222252 ose osede eae 
Soldiers’ Home Pond, District of Columbia 

SSESESE= 
S5 ow 

gSo0 
‘== 

—_ 

US Green 

S S S 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Details of distribution—Continued. 

89 

Species and disposition. 

Rainbow trout—Continued. 
Little Cedar Creek, Cavespring, Ga 
Bear Creek, Lookout Mountain, Ga 
Spring Lake, Tunnel Hill, Ga 
Atherton Creek, Jasper, Ga 
Applicant at Lovejoy, Ga-_-_ --..----- ---- 
Notre Dame Lake, South Bend, Ind 
Spring Lake, Oakland City, Ind 
Spring Brook, Bristol, Ind 
Trout Pond, Bristol, Ind 
Applicant at Lebanon, Ind.-_-..--...-------- a ee 
Spring Creek, Orchard, Iowa 
Sny Magill Creek, North McGregor, Iowa 
Spring Creek and Pond, Riceville, Iowa ---.....------------- | 
Mill Creek, Bellevue, Iowa----. 
pata kor River, Forestville, lowa 
Tur ByivennCrasco pO Wa sone - <2" o 25 oo ee ore aece nce] 
Upper Iowa River, Limesprings, lowa 
Willow Creek, Mason City, Iowa 
Spring Branch, Manchester, Iowa 
Volga River, Fayette, lowa 
Applicant at Manchester, Iowa--- 
Spring Pond, Ossawatomie, Kans 
akouw alkanes Mill dale Ky 508 es ee ees cee en a al oa eee 
Crystal Lake, Ryland, Ky 
Applicants in Kentucky 
Spring Run, Hagerstown, Md 
Whiteoak Run, Oakland, Md 
Deer Branch, Butler, Md 
Ridgely Branch, Butler, Md-_--- 
Gray Rock Creek, Butler, Md.. 
Barren Rock Creek, Rocky Ridge, Md 
Tributary of Gunpowder River, Texas, Md_-.-_.-_-------- 
Spring Brook, Conowingo, Md 
Branch of Western Run, Glyndon, Md 
Pretty Boy Creek, Shamburg, Md 
Price Creek, Philipolis, Md 
Crabtree Creek, Swanton, Md 
Pocomoke River, Snowhill, Md 
Little Gunpowder River, Parkton, Md. 
Browning Dam, Oakland, Md ----.-- --- 
Paint Branch, Hyattsville, Md- 
Fishing Creek, Frederick, Md -- 
Applicantsin Maryland --.:----.-...2-- +... - 
Maryland Fish Commission, Baltimore, Md pes 
Massachusetts Fish Commission, Wilkinsonville, Mass- --.- 

Hadley, Mass 
W.G. Davis, Boston, Mass.....--.---- 
ie Handy, south Wareham, Mass .-.-..--._-_--2. = -_ <2. 
W.S. Nickerson, Kingston, Mass 
Bacon Pond, Hyannis, Mass 
Branches of Rifle River, Westbranch, Mich 
Pine River, Lincoln, Mich 
Washington River, Washington Harbor, Mich 
ESCOM ET MOPE MICH ose yoo ee ose ese ee nc cet k see ee cs 
Little Long Lake, Harrison, Mich 
East Branch Ontonagon River, Watersmeet, Mich --------. 
Coldwater Brook, Freeport, Mich 
Huron River, Milford, Mich -_._------ Sa eee ee ogee epelae ae 
Spring Brook trout hatchery, Kalamazoo, Mich----.- 
(GUNN DRE 1 Daehn el a Ve en ee 
Poplar River, Lutsen, Minn 
Lester River, Duluth, Minn 
Rae e reek BOING ATOM Owelassa- UWS Soesee 5S ose me aaweens 
Spring Brook, Aurora, Mo 

Railroad Reservoir, Willow Springs, Mo... -_--------- 
Bernett Spring Branch, Lebanon, Mo 
Sweetwater Creek, Christopher, Mo 
Indian Creek, Christopher, Mo 
J Nuit wat rent OCC i by ee ee ee SO ee ee 
Penpiicaniai Molen Mme Di. . 1 le oe see oan on once ane nae 
New Hampshire Fish Commission, Plymouth, N.H ------- 
Pen aare uP IAITSCOWD, Nod o-oo nc -sascen- eee ae wean ene’ 
A. M. Bigelow, Branchville, N. J 
LScostiver, Gioriptta, No Mex... 0-200 222 ee eee 
Mescalero Lake, Tularosa, N. Mex.-.---....---.-------------- 
Rio Penasco and Julian lakes, Tularosa, N. Mex 
Mariano Lake, Gallup, N. M 

Fry and Adults 
Eggs. finger- and 

ings. yearlings. 

Be ee ee eee ne ate 400 
SoS OES | ee aed verter 500 
ek phe Pee 500 
ghee OER eg eee 500 

xs ees wees DOOD | eee es ee 
eee a ee sy (0,001 (= eee Ss 
£ je Sees b9(0 1.0), ee ea oa 
Bema ee eas C00) |e ae= eee 
ach ioe eae AON belles eer 
pi Eee ee ee 2,000 
es rata eee ee ee 1, 000 

| eee oo oe Be Rate Cee 1, 000 
ee ee eae ese eee ae 1,175 
Se eee ae DONOO0) Peres asses 
See See ae SSO00R eres Sap eee 
pie ee mies fe TS SOOO Ere eee 
eee en ore TRU Ur] Rae 
Coe eee DO00G| a eeseee 
Bae De eee ee 1 O00) | Geese cee 
PeK pees 3 eee ee 60 
eee ey | ee ee eee 500 

500 
750 
500 

page 20,900 

Sa are etal ee Se aa ma a conv eo 
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Details of distribution—Continued. 

: . ; Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. yearlings. 

Rainbow trout—Continued. 
Rio Ruidosa, Capitan. Ns Mexasss5s28 ees = 88 ese ase nena eaeee ne ese es pone eee eeeee= 
Rita eand rai Creek. Maxwell (CityavN- Mex 222. eee eee ee |e ee ee eee 
RockiCreek) Maxwelli@itysiNiMex:==_ 2-4 3 ee eee eee 
Rita del: Ore\Creek, Maxwell Citys IN. Mex\22 a 2222 ae ees | eee eee 
Rita Bernal Creek; MaxwelliCitvsIN. Mex: -=-=-- =: 2222-223) e2225 2 ee eee 
Vermejo Creek, MaxwelliGity,; No Mex. ----- 22.22 ot-502 se Es ee | ee eee 
Gastle'Rock’Creek) Maxwell City: 'N. Mex .- 2502252222 22s | 2 ee ee eee 
Gonzalesi@reek; Maxwell City; Ni Mex -- 2-22.22 522202 eo heeee| 25 ee ee eee 
Pena Plori@reek\ Maxwell City, IN: Mex--22-<i-2* se ee I ee ee 
Bonita and Eagle creeks, Alamogordo, N. Mex...-.-.-..---.|-----.------|--------+--<-= 1 
irrication Canal: hspanola, N.. Mex 25.2) 522 ae ee ene eee sels ae eee | eee 
ApplicantsinS New, MeOXICO .2 522425252 Se bes rene eee cee Se | ee eee eee 
Montague Stevens, Magdalena, N. Mex ------.-------.-..--- 
Trout Lake, Wayetteville, IN. ©2222 .-2 0 225222 2oe eases clea 
West Fork Pigeon River, Canton, N.C_-....---------------- 
Deep! Creek BrysoniCitysiNiC aso 2- Las ee eee 
Swannanoahiver, owannanoa N.C. ----s-----s 2) enna seen 
finwa llowRiver weimvillosINi © 1s sae oe oe res a eee ee 
MillSPondWlatrocksiNyOcescssnsseces nese ee cen ae ee eee 
iINantahalayRiven darretts Ne Css) - 92522 2- > oo ee eee ase ee 
@ranberryaCreeksCranberry.NC nae ee eee 
MK Rivers BlkparksiNe C2 ses secs 22 eat oss =o osu Sane eae 
Punching Fork Creek, Madison County, N.C 
ApplicantsuneNorbh Carolina S2ss2e.-s5=--- eee eae 

R. E. Carson, Sapphire, N. C- 
W.C. Fisher, Brevard, N.C. 
C. A.Schenck, Biltmore, N.C 

Applicants in Oklahoma.......---------- Bee eee wane 
Bear and McKay creeks, Pendleton, Oreg--- 
McElhattan Creek, McElhattan, Pa -_----- 
Mountain Stream, McElhattan, Pa ----.- - 
Falling Spring Creek, Chambersburg, Pa - 
iBearsnunbeanihunwbast see e 
Rattline Run, Tremont, Pas -222<22-25--- 
haurel Rin Centerstall Palas ss e-- eee ae eee eee 
Spring Branch} Hl versonghaas=s22a oe eae eee 
Mallbachi@reekasheridanwe ae see eee eee ee eee |b oeeee : 
South MountainiCreek. Sheridan ba =o- ee ee eee [eS ere ee Baer 
Spring Brook, Sheridan, Pa ---------- Ap irk ee a Ne a Le EGA SHCA VEE 
iBeaverdamibun eHOovVersville.sba a2 = oe ae eee ee See ee [soe eee 
Tmblin shun run terse Pasian ns ese e aera | Mee eee | eee eee 
Tac Run VeuntersiRuny Pains ss 24 = oe Se ee ee eee ee cpa e 
Pine Grove lake, Hunters tun, Pa---<-----222-- 23. =. naGsets == eee Tae ES 
Mountain Creeks serum bons ECU Ii ie a eee pr ee eee | ee SAOE Ko Ee EERE TRI iee SLE 
laurel DamaHuntersihunvba a.) nS eke ee oe SSC ee ae eee eee 
Beamer Creek. Hunters#huns aan eee eee eee eee Seer aes ay Ny Naeger 
Hellows' Creek:'Columbia Crossroads) Paya o ote ee eens | beeen | ane eee 
Specki bake; Hlizabethville; Pa 2 tes hele s Se ae | eee ee eee eee 
Tetort| Spring; Carlisle, Pas hea o. ae le eee eee 
Spotte"DamiC@arlisleti Pas sss 52). len eh oi) eee ee | eee eee eee 
iBonny-brooks@arlisles Paseo. S22 eee a ee re es ee | eee eel eee 
RadleyéRunsPocopson Pace 2258 rec ee eee | eee 
Mower briar@reck: bernwick wea (22 Res eae ee ee ee | eee Pee: tee eRe 
AWiO LE TAS TNE ITS ES OE WLC Re a rr | re 
Goyal’ Sock Creek Waporte Pa sss. os 22 fee ae ee res | pee eee 
Spring imakerGilenside nba case a eee ae ee eee te meee een ee 
Haynes branch. shinglehouse ea aes see eee ee ee | a ee eee 
East Branch Fishing Creek, Bloomsburg, Pa . -----.-------- 3 Bocece eta ee ease eee 
Troutand picsrins) bloomsbure, Pa — asa 8 ose ee eee eee een cane | enna eee 
SpringiBrook Newton square) Pa e-. | esses naa enone | Sena es eee eee 
Protein VOLPE Mea iis. oe he ee ee | a? eee ree ees 
Douck Rune Vork' Pa: )252 565528 esta eh ee ee | ee ne eee |e ee 
Schall Run Work Pack scenes oe eee NE ee | ee eee 
Spring GardensRuns Work Papeete na eee ee ee | eae ee aera 
Cooper Creek, New Freedom, Pati cee ae Ee ee ee ee eee 
Webber Branch, New Freedom; Pa 22 222-2 222222 2S see =e |S ee eee eee eee 
Piney Creek, Altoonas £3) -eoss-e--- 
hittleKettle: Creek#CartersiCam ph Pajaro ene eee |e eee 
MmickiRon Millhall Passes ee 
Old’ Log Cabin'Creelk.- Honesdale, Pass a ne Pa ee eee eee 
‘Bie Brook; Honesdale jai ee ee eee ee eee 
Middle: Mork Creek Glenhazel (Pao ae ne oe | eae eee ee 
Boyer Brooks Smethports Pass sen esa ee ee | ee eee | eee mene ene 
Waly Brooks Smeth port, Wea seo. sae aoe ee ae ee | ae ser | eee 
‘Barney Brook, Smethportablassets os as Saeco | ene 
Blacksmith Brook. Smethport. Pa wsss sooo soe es ee eel ae eee 
WrealcottiCreek: Smethport Pa ee ean eee 
Brewer hun: Clermont, Pass. 22-2 Vines Sine te ele See Oe ees Se eee 
WestiBranch Potato Creek; Clermont, Pas 222202 rs ee |e 
mea Wvallibrooks Clermont. Pass. os 2=e he eee a ee ee ae | eee ee 
Robins Brook’Clermonts Pass. eee ee ee eee. | pee 
Wernwayr brooks Clermont; "Palss-sces ce soca eee ae ee ea ete eee etter 
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REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Details of distribution—Continued. 

Species and disposition. 

Rainbow trout—Continued. 
Palmerville Creek, Clermont, Pa 
Card Machine Run, Johnstown, Pa 
Alevins Run, Johnstown, Pa 
Mill Run, Johnstown, Pa 
Bens Creek, Johnstown, Pa 
Mountain Brook, West Hickory, Pa 
Miller Creek, Hamburg, Pa 
Peg Hunters Run, Nanticoke, Pa 
South Pond Creek, Nanticoke, Pa 
Radlocks Greek. Nanticoke; Pa=:. 222-4 =- <2 sok 2c So.o2 55 ons l eee 
Roaring Brook, Nanticoke, Pa--...-.---...---- 
Harvey Creek, Nanticoke, Pa 
Fade Creek, Nanticoke, Pa 
Cease Creek, Nanticoke, Pa 
David Spring Creek, Nanticoke, Pa 
Pike Creek, Nanticoke, Pa 
Roberts Run, Central, Pa 
Tatman Run, ‘Huntingdon, 1 Et Seen eee 
Stony Creek, Huntingdon, Pa 
Rattlesnake Run, NWethams Paves 282222 tate 
Goose Pond Creek, Cresco, Pa 
Bear and Sand Runs, Landrus, Pa 
Bear and Bob Creek, Landrus, Pa 
Bear Run and Rock Creek, Landrus, Pa------.-------- ------ 
Sand Run and Rock Creek, Landrus, Pa __.. 
Rock Creek, Landrus, Pa 
Beech Creek, Snowshoe, Pa -_-...----.~----- -- 
Rock Run, Snowshoe, Paks. 
South Fork of Beech ‘Creek, Snowshoe, Pa - 
Egypt Creek, Susquehanna, Pa 
Brushville Creek, Susquehanna, Pa_ 
Mill Creek and branches, MiPonier Paes ic= 25225222 522252 ee 
Spring Creek, Bellefonte, Pa 
East Lake Creek, Susquehanna, Pa-- 
Dunker Creek, Susquehanna, Pa 
Fishing Creek, et Pa 
Little Creek, Obold, 12 fes eee ee 
Oak Creek, Reading, Pa 
Pike Creek, Plymouth; Pa @o-2=2- 2. 
North Branch of Buffalo Creek, Mifflinburg, Pa 
Limestone Run, Mifflinburg, iS inl am Sb a aN eRe RROD 
Molls Hollow Run, Mifflinburg, Pa 
Weirick Gap Run, Mifflinburg, Pa 
Raritan Run, Mifflinburg, Pa 
Panther Run, MVtAim buries se ee os SU a2 
Ridgeview Pond, Derry, Pa 
South Mountain Trout Run, Richland, Paekererm si 
Cedar Run, Lockhaven, Pa 
Hawk Run. Cherrytree, Pa te ce ncn i sd 
Spring Meadow Dam, Bedford, Pa 
Wanpwallopen Creek, Wapwallopen, Pa 
Trout Pond, Bryn Mawr, Pa 
Applicant in Penns lvania 
Julius E. Brooks, Allegheny, Pa aoe 
Pine and Smith Fork Creeks, MeMinnville, Tenn soos ses 
Flint River, Fayetteville, Tenn... 
McFarland Lake, Chattanooga, Tenn 
East Lake. Chattanooga, Tenn 
Clark Spring, Chattanooga, Tenn 
Crosby Creek, Delrio, Tenn 
Lake Burem, Rogersville, Tenn 
Fall Creek, Russellville, Tenn ._-.- 
Duck River, Lewisburg, Monniess 222. Neste s =: 
Spring Lake, Meadowbrook, Tenn 
Camp Creek, Greenville, Tenn 
Little River, Rockford, Migs ane en 
Big Stony Creek, Elizabethton, Tenn 
Fish Pond, Cleveland, Tenn 
Little Doe Creek, Doe, Tenn - _____-- 
Clinch River and. Sycamore Creek, Lone Mountain, Tenn_- 
Whiteoak Creek, McEwen, Tenn 
Fish Pond, J ohnson City, Tenn 
Rock Creek, Rockcreek, Tenn 
Unaka Branch, Rockcreek, Tenn 
Martin Creek, Erwin. Tenn 
Love Branch, Erwin, THETE TS BRS So Ren eee epi eT 2S 
Nolachucky River, Unaka, Tenn 
Dry Creek, Unicoi, AST Oe, Pena 
Dick Creek. Unicoi, Tenn 
North Indian Creek, Unicoi, Tenn 
Doe River, Roan Mountain, Tenn - 
South Indian Creek, Chestoa, Tenn - 
Applicants in Tennessee 

Eggs. 

91 

Adults 
and 

yearlings. 
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Details of distribution—Continued. 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

: a FX Fry and Adults 
Species and disposition. Eggs. finger- and 

lings yearlings. 

Rainbow trout—Continued. 
Garobys Creek, Mobeebie; MOK. eam aa rete a ce mm mele meneame tee eee 200 
Wuake Hayes, Marshall, Tex ____--_-- 3-3 =n nnn nnn nn nn wenn oe 125 
City Reservoir and Tyler Lake, Fort Worth, Tex --...-.--.|-----.-----.|-------------- 900 
Utah Fish Commission, Murray, Utah --.------. ----.------- 44 OOO) Ese ce tees ol |e pee 
BeavierirPond seroctor: Viable cesses la ae ea el ee 2,998 
GolyinGR un aValenn avian sere ee a ee eee Se et ae ee ee 500 

MilluCreek Blacks bute Viele see === Sena ene eee eee be eee 1,000 
PETE TL TO CIC biti) sre a re |e 1, 000 
Private weOnGNO@rOClke tb nviel ee ee ee | 500 

Stiles uniandweond Crockett Vai. ae ety nee eel aN ee 600 
TMTod Proves LU Olle SH Stoy oy WAY Sa epee eacaeargee aes ee es panes tS ereee|[paessonoeses|| Soecissess aac 500 
ishsPondsiGranibe. visors on ee nee ee E Sie ood shee eee eee 500 
MiddlewRiver,stammton: Viera. s- esse aaa ea nen a eee Se po Bae A ae eee eee 1,000 

South Mork HolstoniRiven, Marion, Vides 2222-2 eae ea ee ele 7,100 

Bushee Oncdee Merri On shea ee ae ee eee ee ee ee 500 
Staley Creek, Marion, Va ----.-------------------------------|------ -----= eee 1,000 
North HorksHolstonuhivers Sal tivllle@ssVicy ets eee eee eee ee eee 2, 600 

Ro bINSOnULONGs Salbvilll Om Vie oe sane eee ee eee pe a are |e Se S225 400 

Fish Pond, Howardsville, Va---------------- pipiens Der aipes SE | Wee LE PRs a 500 

Spring Brook, Delaplane, Va--..-..---.---. ----- ------------|----------- ga5te 500 

i@reekandseond Natural Bridge, Vidas a. -- .222——-e== | eee ices ne eee eee 500 

INT raha @Teeksmvwil CHES GC Te nV eee se eee a eee ae 500 

Redibudi@reek wwan eh OS LOK Vice sete ee ele reat | ee eer 500 

Spring Brook, Winchester, Va-.----.---.-.-------------------|------------|---- ---------- 500 

Big Crab Orchard Creek, Crab Orchard, Va .---------------|------ ------ Bee + 23 500 

[DERDET SL Ohgeelics ISIE NNO L We Se eooec sesor= an seedones Seseeeeose||! scoot secscel|assaases=saec 1,500 

[Diane leukyeryyd Sehbo Shy 4 heeee ee een Soe skes = See bee sass posse reces pessoa maser |taaes pencorias =. S 975 

HishteondevAmmolian Viele ss se= 2252 eae eae eee el eee eee eee 500 

Private pond, Fred, Va-..----------- rhe man ok aha os he cake ae atl ee ee ea Rie eee 500 

IMountainistream Orales ville ja eeee eas = —eeee se nema eee Sate naesael 500 

Spring Brook, Boyce, Va---.-------.--- ---------- ------------|------ ------|---- ---------- | 500 

Spring Pond, Dublin, Va--.-.--.--.-.---------- --------------|------------|---~ --=------- 1,000 

Big Walker Creek, Dublin, Va------. ---- ee ee ss ee ee eee 5, 000 

Page Spring, Boyce, Va --..------ --- Sy as Ceres | hy oe 1,000 

Reed Creek, near Wytheville, Va -..--.-.--------.-------.-- 3, 000 

Tate Run, Wytheville, Va--..------- badwee 1, 930 

Pen ki@ ree ice bal Sieber ee ee 2, 400 

Mittlenwalker Greeks balaskis Vide sess. a meee == ae eee ennee 5,000 

Little River and Laurel Creek, Pulaski, Va- - 3, 000 

Max) Oreck. Pulaskd) Viatere-—> a2 eae ane 2,000 

Cripple Creek, Beverly Furnace, Va ----------- 2,500 

Tinker Creek, Roanoke, Va .----.------ ------------- 2,600 

Gladei@reek Roanoke i Via =-s-=- 2-2-2 a---- <= enn 2, 400 

Mason @reckwROaNOKEG. Viaeee soos e- ones 8 eal oeee p 2,400 

Upper Lick Run, Roanoke, Va-.-.--. ------ ------------- 2 1, 600 

IRoanokelhivier, MOaNOKeGs; Via) ae-2 2. aes naa een 5, 000 

WrolfeiCreek-vA bine CONMV aie ss se sae te ne eae 2, 400 

Fish Pond, Etter, Va ---.-- Bes eee ee en ee ae 800 

North and South Forks, Clinch River, Burkes Garden, Va- 7,000 

Clear Fork Creek, Burkes Garden, Va ---------------------- 2, 000 

Meadow. GreeksiMMmory,) Vier: -oeases 3002 oo ce nance ees bse aoe See el mn IRS OU Ua tte eee 
IA plicambsin evar ein ae eee ee ole eee ele ae eee alee 2,850 
Rattlesnake Run, Shepherdstown, W. Va .-------------~---- 500 

Keyer Run, Rowlesburg, W.Va .------.--- -------- =----- ---- 500 

Meadowbrook, OMMNOYAI Wa Wale aes a= ee se eae enero 500 

Rockwell Run, Orleans Roads, W. Va.----------------- ------ 500 

Spring Brook, Martinsburg, W. Va __-------. ---------------- 500 

HishseondsCharleswloOwdaln Wears == eee eee ee 500 

Buckhannoppevivjens al WiaViaiee eee = ee eee ae ee 3,500 
J.B: Johnson, Morgantown, W. Va-_-----.-----------.--------| . 1,000) |-----------__-|--------- 
iBearluake: Minocqua; WAS) =. <4. 22-52-82 eee eee 2,000 

IBGR LR TVOT AT USGA NVAS exe se oe ena a ee aie en ae eee eine z 1,000 

Bridge @recle vA eusta Was oes nea apa a ia a ee | ed (eel 1, 000 
Horse) Oreok Ate ustas Wis soe see eee nee eee nee ee ert (eee 400 
Middle Inlet to Lake Noqueboy, Athelstane, Wis----------- meperene |e eens = 1,994 

Rector Creeks Oniembas Wis cots eee ae eee |e eters 5 000 \ewsensccasee 

Walter Bailey, Malvern Wells, England.--.-...------------- 2h OOO es saca secic Boe oawkn eee 
Moreton Frewen, Innishannon, Ireland ....-.--------------- 20000) |t Sa2e 5 cect? le ete eees 

TVG tell). feecSea ave epee tena eeg: Mies TS ee ca en ae 415, 860 277.716 343, 727 

Black-spotted trout: 
Monersinelluakes, Hort Collins: \Colos. =sesscceseseses neee ies | see ete ea eal | eee teint es 20, 000 
Troupuakerhiort. Collins, ColOs 225 eee. ee ee eee eee eee ee eae eres Bee eee 10, 000 
Simincer@reek.\Cedarilidge, Colom sesss ae 5 see ee eee an reas | eee ere ee eter 20, 000 
Lakes and streams, Cascade, Colo ... -.--.--.------.------ dete. &alweldcoereseee , 000 
Hagleminervberryshanch, Colom. sea seee ses oe Beees eres 4 hee eee 55, 000 
Sweetwabemllake Gypsum: Colon oe aaa ee ee | eee on Neel ea 25, 000 
Gypsum) CreekiGypsum, Colom sane 2 se ee ae ee ee | eee rey ie ere ees 15, 900 
Willows @reek= WeadvilleiColos.2228.-2o_ 82 eee ne eee see |e eee ea Eee ae 17,000 
Rock.Creek Weadville:Colos-22~ oi ns ee | ee see ee oe eee 15, 000 
Arkansasiiver WeadvillesCOlO sss canons epee ee ee ee ee eee Leena 15, 000 
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Details of distribution—Continued. 

Fry and 
Species and disposition. Eggs, finger- 

lings. 

Black-spotted trout—Continued. 
Halfmoon Creek, near lead ville, Colo: =<-<<::scsc-cccs sscecs|ocucce eek ec alee 
Fryingpan Creek, between Norrie and Basalt, Colo- 
itvvanhoovwbake,rvanhoe; Colou2c-< .-< <<26<52-05-25- 
Trout Lake, Soda Springs, Colo---------- 
rystaliver Carbondale; Colon sss -iosc-0 =e heed es ses eee a ye ee 
pouth Platte River, Hartsell and Idlewild, Colo.2.2-2-s20-4|. 2s ei | 
North Fork of South Platte River, between Buffalo and 
CFT ANT AO OO asa pete meena soe sees koess coe Vee SaSean sas saat isee Maras Se 

Peapieiwake,ldahowsprings, Colores: -222522<-2 52525 poss cecees oo eeenioe eee |seneee eee eee 
Soytain ivemand tributarios,uiyons; Colo:2:2---5. 22-2105 en ee 
West Fork of North St. Vrain River, Lyons, Colo ...--._...|.-....-...-.|.-.---.-.----- 
Middieniorkof stay rainihiver, lyons, Coloijc--2. -- =. sosces |basone ee cnen ease ceeeeceene 
Wabini@reek lyons, Cololes--2.2255--22522<-255-2 Tb astiess S522 eceaaneey|s-eocsccezerss 
ox Oreck ly ODS1 COLO saan seeeet an ece- Se ces ace enace scons ecenomana nse lave wenccune nn. 
MOCKAOLDOK AT VODS COLO se Me ep eee er no ease cca cess cbenen anne ee welee eee enone 
Goose Creek. wWaronwheel(Gap; Colo. £252. eee eae 
Wats eIHOSIe reeks Osiers GOlOmss -s9nc 225252 hs ss acs aco aces cece sees eee |Lee 
Snowe Macc akewAs pen OlOsx 22.55.2245 2550225225 csp cscns|eosteeme en eee eee 
GannisontLyorvElki@reekCOlOc=-<- s<--:+ 5ssecec cee. ce cess |occnn eo ene lOoeeee oe onee 
AGlMIAELONMELV CL OlMarrons COlLOgs< <9 - <-- 222452 245555525252.) aoeeeeeseten | pee eee 
HPonvh bouldemCreek,|CentralC@ity, Colo: .-. 2. 2082 eet ee es eee 
Poncho and Marshall creeks, between Salida and Mont- 

OSGN(C OL OMe seese ete se ay aan pers Sees oleae oe ceamiacas cose sonnet ees Nee esa eee 
Dallas Creek, Dolores and Mancos rivers, between Ridg- 
Wayancdourane Oy COlOss) e242 5sses55iscsecaascso2525 522 adses- we secu Mseect oases ek 

Pimelereokenlinomasvillon©OlOs.c-s5% ss scsseeuk eoses sche cb ue Leelee eee a eee as 
BEIM Opee ke arlOn COLO pace accessor eefenr cose bo esu ke eee ee [Sa eee er es Pee EBA 
Grizzly Creek. Glenwood: Springs, Colo. 2 e-ccc co22e- cco ane| poet oneness SLE ISS 
Sprinowbake sAspeny COlOn sss fesc2sen ess esas bees ena Aedes Meee oe acece eee soe ee 
Mosai@nookahakes. Cotopaxis Colo 2.2222 2.222. -c222iskeliccllies Lae oe ae 
Marmeinkow Halley. Ldahoss ss sss. 22-22 =o ces cs 22 ks ce eens seee ee Peace eee am 
Wansonwoodwopring. blacktoot, 1daho= 22... s2scu 22. SS 8e DL ee Ee a 
PEROU Maiko GEranite vl Gan pexss too veces. ee oS I LE 
Horinnuriivern rob blo;GahOwy.s)ss2cec2s sash sae ON Se on | Lae ee ees 
Honrysiuake, Honrys lakovdaho:..- = 2226... ose skce ee lesce eo ce ee 105, 000 
ApplicanhatHenrys Wake; Idaho. --2.---0o[s) ee 5, 000 
SOOT ZOU se heal Gn, IGRhO- 2s sse.222225522-25 0.0 Ue 2050005 | Skee eee 
He ARO BDORNGiteAs LORNO 222255 2us5=z ence a2 tse ee 25: 000K ae: Sie san eee 
Charlesijjbrade, Rea; Idahoe! i222: .2-=--- 205 oss seess ak. 29;000' ao 2-5 -S2n ee 
Mhomas artons Kilgore. idahoi.)-22: -..2.220-2 5a 8 50000) | Bases sens 
porren Nelson; Kilgore, Idaho-.::--:.<..-. 202.2) 10000) (Ses ee eee 
Wellowstoncikiver juivineston.,, Monte. 2 322 ee accel eee 
BE AmOnoekes Win bias LON testes ste Sees eed See TAPE | Se oe ee ee eee 
Bie SprIne Oreek. Mowistony MOnt 2-22-2225. $222 Se ee sb cece ce econ 
Waterdoruake: oweeterass; Mont o22--tolss8 Lie SURE ee ee 
PRED DeLOUGMEODLAD WIN OMG 4 sone st sseho= 2 crt oeate ck ase peel eeoece ocoed|Laccse oases aoee 
pixpeon-wine Croek., Lombards Monte 22 2.2.2 S022. 5:28 MEDS eee Oe Bek ee 
ithe: Dlacktoot River, Elliston, Mont —---22.22.-<2:-2c5cc22|saccencweeesli sees ek b coos 
Sane EDnGwrHarlow Mon bs: 2724 2s ctssacneses: pecan eecn| Meteo ee ees| eet eee ee 
FeLodibiakewlriGloye MOND) 1-6-2224 son ee ne ees ou iost ones o|isSascreenctls na sabe eee 
Cottonwood lake and stream, Martinsdale, Mont .___..-...|--....----..|--.----------- 
ihithe Casing reek, Mewiston,. Mont: =. .2-.2-neces cesses 42 eee coe eee ee ee 
NeALGeI © roGk. LON ye ONbac so oa2 sete heater ees ce cese cane lan see ee ie ELD Mia Bae 
PROUD HeviVOr Creat Helis: WMOMGans so) cs ance ese ce ahi cep ae ccs || neces seen ence tee oe 
Mist rulvonn Groat Hallsn MOD tres ies-<ceccsc tej es aoe gee cea lfocec dee eae Ses 
HonnarCrecks Greatihalls; Mont, )-2.22-.12-J<.2.. Ste) SI es Fa) 1G ae 

eA OR MO NES Ki OTA MONG 22 22 fan t= = pees a scutes att et est cece 
Prickly Pear Creek, Helena, Mont. ....-.....-..--.--.----+..|- 
Make Wie, Belton: MOnt sss .32 es cost settee ess cee eeeeeebe 
Vancent Lake; Anaconda, Mont. -22..- 2b cenke ccc e 
Cottonwood Creek, Bozeman, Mont .--. 
Hishieond, Bozeman, Mont2-22554--l2-c26.25 e222 
Middle Creek, Bozeman, Mont- i 
iyman Creek, bozeman, Mont. -15. 0-025. ces eeccee cece Sree re Nice ae eee vn! A 
East Gallatin River, Bozeman, Mont ........-. .-..-.-------- [igh Oe do Ze NESTS Sa As 
Trout Lake, Bozeman, Mont--.....---- ES I Pe ee eS et ee 
Droacor Orcs Gallatin COUnLY (MMONG. cc. s<iecee oc tee cect | soca solace eeee Lace ee 
SLuOHne Crook, Galiahin Oounty, Mont... --< oo_2<cnnecs coc cca le cose boeeee|eetee- cen Joe. 
Beane reck Gallatin County, Montuo ces 2-222 2-2-2522 22222 [bls c se eee 
HG Hel CIC TELLO HAN MMLOTG S525 2 cones back ten) Ate esa oe ee PERS Pope: 
Johnson Lake, Twin Bridges, Mont -----. we ee ee let ett emceeen oes a eee ee. Us Sar 
Didcktail Crock Dillon MONG ss2 222. -ccno ce econ enn en wee dee HY era renee ed Oe See eS 
eG EO EEO) ROOM OT re ys Sansone Fn eo SU ch ee ER) Sees) WR a gs 

Adults 
and 

yearlings. 
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Details of distribution—Continued. 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

* ine Fry and Adults 
Species and disposition. Eggs. finger- and 

lings yearlings. 

Black-spotted trout—Continued. 
Duck. Creek, Lakeyiow, Mont2s. 22522 82-2) 25-22 tans oan asl eee ees 5000) |e eeeeeese 
SpearfishiCreek, Hlmores Ss. Dakin ean = sae ane ae ee ee eee 2,000 
Wish pond Spearfish |S iDalke posse eee senna mane cocene ee seeee ane eee | eee eee ee 71 
Utah Fish Commission, Murray, Utah ... ----.-.--------.--- rN GL0 0 Oh Se See = eran ea ee ae 
Biselow Creek; Spokane, Wash)-.---.----5 o---s se eeess wae ees |S oot see | eee 5, 000 
Little Spokane River, Spokane; Wash==~----\---2 =o. 323) 2 soo | eee eee el een ee 5, 000 
Spring Creek. Spokane. Wash 222224: 2 sass a cee eer seen teen eee oe eee ee 10, 000 
nester Wake Milan’ Wash s-oo00 32 ccscs ssc eebe atone scnlle sos ae oe | Eee eee 10, 000 

Pend dejlOreilleRiver Now port;iW ash 2-2. 2-252 oo en ee |e te | ee nie 38, 500 
Fish pond, Wilbur, Wash ~ ---- ----- ee ee ne eee 1,000 
Wyoming Fish Commission, Laramie, Wyo-----..---------- O00) 22 ee ee | ee Se eee 

Totaleaseeerercset (toc 522 asian ee ee eee meee 225, 000 115, 000 1, 736, 371 

Brook trout; rin 
North Mork Cache la;Poudre River; Tie siding, Colofzssess| S22... 42 ees | eae eee 5, 000 
Squaw wake; Canyon) City, Coloi. 02222. 2- on.) ot ee eee eee ne | eee 1, 000 
Pond and stream Cotopaxi| Coloz- sac cse2a ee cee ease | eee are | eee 10,000 
Troutivake: hwanlakes: CoOlos2.2:cecscs sscccmees snc te cee eee eee ee eee | Roe ene eee 5, 000 
Beaver lakes, Dillon; Colosiss 22 2.22 seee ee Ba eset o'sa Seana See seer ares [eee ee ee 5, 000 
North HorkoL sto vitain River isyons: COlOsse.=scssse eae le eee de eee eee 20, 000 
South Pork of St. Vrain River, lyons; Colosce 22. - -seesseoslaeee ee eee 20000 Seen nenes 
StiviraineRiver MyOnsS/COlOi sss. o5 se ss- case osteiewecea ce cel seete eee 45, 000, 12,000 
Hreemany Oreck “Hasta brook, Colo dost ite Seecenies Seco hoe cS eee ees ieee | ea eo eeper 1,000 
Van! Placeibake,|Cimarrons Colo. ses 25 = ..--ns=ssacsscceaeeen|eeseee eee 5 O00) ese seeeeee 
Bigi Cimarron hiver, Cimarron. ©olOn 2. sse--seeesse ese on |e on eeoeee 105000 see seaenseeee 
hittle Cimarron River, Cimarron, Colo-c_--- <--.------=-----||s2e-eseceece 25+ 000:)|as=naeen os 
CrystaliRiver,; Carbondale; Colosse sso... ons 5 eases ee eee a | Genesee ce ae | See ene eon 5, 000 
Jarvis Creek and ponds, Montrose, Colo _--------- .--------- seeeecieteeue 1000032 <eeteerens 
iPeltonuake Montrose Colomes essa: ees se creeelo ee ewe aoe eee eee eee 10: 0001S 55 288eoe 
Spring Creck Montrose: COl Owes cesses eee ae ee oe eee 10:000) 2 eee 
North Fork of South Platte River, Cassells, Colo --.--------|------------ 15, 000 8, 000 

Bailey AColo - te = weet ee| sess eee 15, 000 11, 000 
Grant:Coloz 2s... 222224 See eS ee 3, 000 
Clift; Colo =. -8 25 =e | eee 10, 000 3, 000 
ChaseyvilleiColow2-2 = |S 10, 000 3, 000 
Slachits: Colo... 2225. 222 |e eS eee 17,000 
Shawnee Colo se esses essen eee 15 5000 tes ses eeess 
iBuitalo;| Coloseseesseeeaa | eee eee 15, 000 17,000 
Pineerove, Colosess === 5|enneee ene 5, 000 6, 000 
Brookside; Colo sesso sas ae RPL | Ease Gene ape 6, 000 
iDomerock;Colopsas es ae eeee eee 5, 000 8, 000 
Between Grant and 
Chit Coloseessse sea | seen eae 40,000) |2o--4--ee252 

Tributaries of North Fork of South Platte River, Mead- 
OWSs COLO oot a Sek = oak oe a eae eee ce anise es ae ease eee occa eee ene Seen | See eee ee ee 8, 000 

North Fork of South Platte River and Geneva Creek, 
Grants Colo sees ee eee ee Se IS sae Sa ee | ee ee 155000) eae 

SouthiblattemiversMinldoon,|Colo= ices. es nese ae eae eee 5, 000: ae ste theese ae 
Deer'Creek; ‘Bailey. |\Colo.2- 2. -2---5 fio a ossces c cease oceese esse |seeaeen aecen | Eee eae eee 8, 000 
Mik Creek: Pinegrove;'\Colo 2202. 25-25-5223 nse- ese ae se oeee |Get eee 40, 000 5, 000 
Kenoshai@reek Webster, Colors seencce oan ee acecesaesaee= see eee eee 5, 000 3, 000 
Beaver: Creek. Webster Colos -2203..25 scseseeset reece ees ee See ere eae eee eee 3, 000 
Jemerson Creek, Jeflerson, Colo. 5-2) Le sce eek occ cacn eee aa po ae eee | Uae eee 5, 000 
Spring Wake. Jetterson | Color-a- 2-6 oo ere ae coe a eae eeeaa ee sns | eee ene 10000) See" egeeee 
iNortheHorkot: Goneva Creek. Cassells,\Colojssi2- seas nase ene paeee eee ee eee eee eee 3, 000 
ipeeler' Creek; Chaseville, Colo: ove ac8 aac osceek oo ee ot oe | Soe eee |e eee ae 5, 000 
iBrandy,iCreek:|Chaseville, Coloc: 22225 secon csessae acces ee eo eee | ee ee 3, 000 
akevelassell daho Springs, COlO)ssscas a. sess = see san ieee oe eeeee 5, 000 5, 000 
Clear'Creek, Idaho Springs, Cologi2.2- 2. 222 se ~--oeee aoe (Seats eee | =e eee 10, 000 
Chicazo Creek ldaho springs: Coloses-s-sseesea nt neesen ceeee |Soeeee eres 5 000i) sea caueee == 
StiMaryjlakesidaho Springs, Colol ss. sso sesee oes cease eee ee eee oe 5,000, pbeseeeeee =e 
och Lomond, Idaho Springs; Colo 2 .<--22-------2-----2= ee oes 50002 asa teens 
Rocki@résk\CycleiPark* Colojs 31-8 523 Sones Sa ee ee eee eee 10, 000 
ChinniWakeiand Mill Creek. Dumont; Coloss eee eaten tenes | oe eee nee | eee ame 5, 000 
NaylorliakeiGeorsetowns Colon sere tee eee ea ee ee es 10, 000 10, 000 
Grand Lake} iGeorretowmn | Colo] ss gaes semen ee eee eee ee eee ee Se eee ere 10, 000 
Clear'Creek, ‘Georgetown, Colos esas en sae ee | eee 5, 000 
BiuttaloiCreek. Buttalo; Colossi aus mae ae eee ae ee hae eae 5, 000 3, 000 
Witewami Creek. BultalorColoss eee eo ne ee ee ee | ee 10; 000)|-22 222225 
pear’ Creek.Morrisons Colot.2 2.25 bo ee a a ee eed 2 ee eee ee 3, 000 
Blue Creek and tributaries, Basalt, Colo ------.---:--------|/2-~----ce-- 1020005 s229- 2 
ColdiSprings# Pond, Basaltr (Colom cre sence ee ee eee en ee era 50003) eaeeeees ane 
BeaverCreek Pond: Gunnison Colon soso ee ee | ae ee en | ea cence 5, 000 
Tributaries of Beaver Creek, Gunnison, Colo 5; 000! | 2b eee 
HikI@reekaClitt. (Colo: = 2s sae ees cee 10; 000s kee eae 
Rishiake: Durango, Colo 222032 a eae ee | ee 5, 000 
Boulder, Mammoth, and Jenny Lind creeks and Mam- 

mothitake. Blackhawk, Colow= 22.25. 2h ee | eee eee 30, 000 
Daketenore Ouray, Colo. 5-6 see ern 5S000)). bac eee 
Middle Hyersreen Wake: Meadville, Colo sone neo eee eee oe | eee ee 18,000 
ROSE VOITVACLOL COlOs ena es eo) hee Be hee nL 1050002222232 o22-5 
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: : oe Fry and Adults 
Species and disposition. Eggs. finger- and 

lings yearlings. 

Brook trout—Continued. 
Wiaod slLeakeebhomasville: Colozc2---< socecs so5.cu Se eees wep nee| Sees = Slee 10,000 | _- eos 
Gardnerwuake Port! Collins; Colo...) 2-stoe2 -sacen ee oe Some eS e owe ete 205 000. |S. 2 eee 
Southearkansas Hiver) salida; Coloce cc... ase ow eecey 2ulecno ol able TORO nes eee 
SpLrilNpVeE Ong Men ver COLO sesseene eat eee cece asece cecace|-oe--bseaces 15 OOO ss BE 
Fr Ome Onaemnovelangd: COlOsso4- aioe eee See aes eee eeeae ew sess OLOOO HEE 2th ee 
Bucknorn Creek, Woveland, Colo! ::<::<. <=. <=. - 222 ce- Se mers ee ae tas 105000" | Ries ese 
HEromontieliaker ClmMaxt COLO. fess. ecees< =e eee s ene en enon eee anes SOOO es eee 
Binoinivorpreckenridge. Colo). 2555-66. =- acs ke once saecene esos emo 105000) 5 See: 
rice Creek tisha whee; COlOjs-5.2 0) ae con cods aeces osotes eae cceie seen ae eens TOS 000) 2255 ears 
Tributaries of East River, Crested Butte, Colo __...___..__.|-----.-----. 10000) | ES eee 2 
Goose Creek, Wagonwheel Gap; Colos---....-:------ ---.---le2222-5----- T5LOOO HS 2 Seen. 
hrvinppaniiverioellan, Colom = 2 4-4 cence onsets | ae ROOO eae aee 
pouch iver moeagines CONN. <2 a. cance ene che Soe ae eco eye eee eee ASGOK heey ye 
Saneatnckshiver, heaginga Conny 2 22>. .25--.5-4,. eles ete ooee eee ee BAOO0 GS aaa” 
Norwalk River, South Wilton, Conn -.-.-.-..--.---.-..----- fps eee | D990) [eset ese 
Beam DlOobye) brooksChester, Onn ¢o2occ2 22 e< oe eee ccoet eee le neeeee eee A QO5 tes a2 eye 
Trounmbrookwand Ponds Manchester;Conn .2-- ..---..-2 =. --2|-s2ssee eee be E OS ol eee ee a 
PAP PUCAntSHMICONMNGCHICU bes ree ee oe eae oes cc tae Ase nO eee mee G2000) es es 
Bee Snortlidcoswalmington) Delis? 2252.26 26-55. ai ee ow ne [Some noe eee [eeeewemsse eee 500 
WobLonwoodusprine Genesee, ([daho---< - 6-2 cack co scns sone | Se ee ees Ie es 500 
hichePongd #Gonesces dah Ouse) 2550 se oe casos cose oe ee eee See eS eee See ee 500 
Halverson ond.) Moscow. Gano]: 22s 2 = 828 ee eR oe ak Eee cee eds 500 
WELZ nake METAllOy da hOsesc) wees See eee SS SE ie | Ser cobs cee tasks 1,006 
Sweetwater Creek, Lewiston, Idaho-----.-....._-.---_-.... leet me eee A ie ae ee 2,500 
Bull Run and Patrick Creek, Kendrick, Idaho_____________- [se pateces We hie et ahh 1,500 
PoniarchiOreck Kendrick Gan 2 2222.55 -o-cc ces cee pecs | =e eee See |e eee 1,500 
Portneurhiversloepble, Idaho: --252 22.5. . 2248 _ Jt 2 cerest ios RG Foe She Eee 2,500 
HIShyL ONG alin dokasla@ahokecc-= 22--4~ 2=.- --)- PSAM Bees fe i Bre et | RE ko eee 500 
Swankenesks North Manchester: Ind: =--.0 24.222 cece nb ee see ees LONOOO!||2 eee 
EAnnaokseono sSounh: beng. Inde 22.226. See alba ee BANU |e ee ie 
SprnprondaCrawiordsville, nds... =. fo.6c ees alee ‘5x 000) Geeeteee es: 
Baldwinand) biealk prooks,, Cresco, lowa, .2----.----=.-.--2|---22-2--5 Hisigbsneules 2, 000 
Srecqueranchetdrce wood lOWaes-to5. oe see Go ae Se Sr ee ete ee 1,000 
BRIN perce ksOnae OmlOWals soa 2. a eas Foca see heseee Sub aaee cent EEE oe Seen 1, 000 
Pigog venti NOrbn MCGregor. LOWas 225 -f2c. oe one. ea es is eekee cee n ta eee eee } 1, 000 
MillgG- reek bOllOViileslOWaiens soot nea os mS cinsccs Cec mee mee clot eacemeasae PUNUDD eases sence 
Spree branch yanchester Owes uses ec a ae san eee ew eee lane soe eee 175500) =2e Seas 
Maquoketa River, Manchester, Iowa---------.....--.--.___- 
Metntyre. Springs, Mcintyre, lowa —-_--.- =.=. =--222=2-2-. 
Wane Creeks Decorah: 1OWa= i. 222-2 Hi ae sya a 92 2h 
Spring Brook, Decorah, Iowa---.-----..----=------ 
Village Creek, Lansing, Iowa-------. ---.-.---- 
Bacon Creek, Lansing, Iowa_--------.-.---- 
Clear Creek, Lansing, Iowa---------- 
Pennamaquan Lake, Eastport, Me- 
Brewer Pond, Brewer, Me ~_---------- 
Harrington River, Cherryfield, Me__-___.- 
Sandy Brook, Unity, Me 
Herd Pond, Norcross, Me 
Second Herd Pond, Norcross, Me --_... 
First Debsconeag Lake, Norcross, Me 
Blunt Pond, Ellsworth, Me 
Patton Pond, Ellsworth, Me 
Moosehead Lake, Greenville, Me 
Upper Wilson Pond, Greenville, Me 
Spring Lake, Phillips, Me ---_---------------------------.-__- 
Little Jim Fond, Phillips, Me 
Sangyabiver eniulips, Me--2 =. 2-2 2s222.--- 22k Set SS 5.2 
Long Pond, Phillips, Me 
HUShaw Wake wbrAGdloy, MC 222s ta~ 2 oe ee ao cece sc ease 
Clearwater Pond, Farmington, Me 
Clearwater and Varnum Ponds, Farmington, Me 
Lake Anasagunticook, Canton, Me 
Big and Little Bear Ponds, Canton, Me_--. 
StiGeorge bake. Thorndike; Me- ...--.22-225---225--csiscccee 
Sabbath Day Lake, Danville, Me 
Otter Ponds, Bingham, Me 
Bean Pond, Bingham, Me 
Brand y Pona, pingham, Moet... .o9e- 5. -/o2s-5-56-cse--- ==] 4 
Glearieond Bingham sWe e085) 22 icececosencecccedases 
Jewett Pond, Bingham, Me 
Rowe Pond, Bingham, Me 
atid brio OR anviG lL! (oy sees ae Deen ae aera ae eae ey meets 
Messalouskee, Pond, Oakland, Me-:- =~... =-.....s--=-<-.<-2- 
Ellis and McGrath Ponds, Oakland, Me. .-.....-.---------.-- 
Heprome ond) Monson. MO). 2-2) s6. 2 sc onan tees see 
HiciaqsronGsdackiman, Me_. 2522) 565. i oc ieee nae 
rina AO ROCEIANGN MOG) 228) ts sacked 
Tukey Pond, Rockland, Me -..--..-------- 
Phillips Lake, Dedham, Me 
Branch Pond, Dedham, Me 
Sprague Meadow Brook, Calais, Me 

E 
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Details of distribution—Continued. 

Species and disposition. 

Brook trout—Continued. 
Russell Pond) Houlton Mes 2. essen aa ee ease ee eee 
Sebago Lake, Sebago, Me 
Great Pond, Belgrade, Me 
Little Sebago Lake, Gray, Me 
Jordan) Pond ident Metists oo ene soe anne e ee aene oe 
Williams! Pond, Orring tone s=s4-2- 22s. S=-- =i ~) eee ae 
Swan Lake, Belfast, Me 
Private Pondsbranklin Me. 22. 22.022-.5 vas sino ace ane eee 
Donnell Pond, Franklin, Me 
Alton Pond, Alton, M 
Green Lake, Otis, Me 
Grand Lake Stream, Washington County, Me----------..-- 
Browning Dam, Oakland, Md 
Fishing Creek, Frederick, Md 
Applicants in Maryland 
lebine Brook Dunstable, Massi222 2252222222 oe cee 
Hletcher Brook, Dunstable, Mass.-....-.--..-. <---.---t---5 
Bash Bish Brook, Mount Washington, Mass. ..-.---..------- 
Silver Spring, Newburyport, Mass--.-...-.---.-------------- 
Spring Pond, Newburyport, Mass 623 2. cescleecc essen 
Lake Chaubunagungamaug, Webster, Mass 
Headwaters of Westfield River, Williamsburg, Mass 
North Branch, Springfield, Mass 
Troutibrooksbverett, Mass=s-~-2-2 s-coe-a sess yoann esos cee 
Trout Brook. HallbRiver Mass: -2.2--.--o---sss-<sueeeonseees 
Tatunck Brook swiOreester, MaSS 2o.-<-)--ecs-e2 sees orcs ene ene 
Massachusetts Fish Commission, Worcester, Mass 

Hadley, Mass 
Gentennial) Mill Creek; Dailey, Mich-<-.-..-----2-----s--s.2: 
Shaw Creek, Dailey, Mich 
Harriman Creek, Schoolcraft, Mich 
iWrellsiGreek] Schoolcraft, Michee 2222+ e-as:s5eeosl=> => eee eeee 
Trout Pond, Farmington, Mich 
Buckhorm Creek Holly Miche eseeemsseaee renee ee -eeaeaa= 
Head Thread River, Holly, Mich 
Hill Creek, Sidnaw, Mich 
Paint Croekeypsilanti, Michhe ss. sccesse ease eae eensiese 
Boardman River, Traverse City, Mich 
Boardman River, Mayfield, Mich 

Onan ee ocala esas ew mane (nem ae len a 

Tributaries of Boardman River, South Boardman, Mich... 
Kalkaska, Mich 

iBrushyCreekeullman Wiehe esse arseee ete see eee ae eee 
Townline Creek, Harrison, Mich-- 
Asylum Creek, Kalamazoo, Mich - 
Spring Brook, Kalamazoo, Mich - 
Black River, Tower, Mich -----. 
Miller Creek, Onaway, Mich - 
Wolf Creek, Alpena, Mich 
Thurston Brook, Oxford, Mich 
Spring Brook, Oxford, Mich-----.--.-..- 
Tributary of Flint River, Oxford, Mich 
Parret Brook, Oxford, Mich 
Trout streams in Iosco County, near East Tawas, Mich--- 
Tributaries of Maple River, Pelleston, Mich---.........-.- 
Au Sable River, Grayling, Mich 
Tobacco River and branches, Clare, Mich----.......-.-.---- 
Coldwater Creek and Chippewa River, Farwell, Mich 
Comstock Creek and Chippewa River, Evart, Mich 
Little Manistee and Au Sable rivers, Baldwin, Mich 
Little Manistee River, Canfield, Mich 
Gannon CreekiRapid City, Mich 2 ase. ese ne eee enon on eose 
Spencer Creek; Alden, Mich? <<... 2css-<cssene eee ese neon eee 
CedariCreck Bellaire. Miche os --— ees eee eee eee 
Sycamore Creek, Lansing, Mich 
IPinepRivertrancoln Michie css seee oe ae ee eee 
Bradley and Brooks creeks, Mankato, Minn 
CrossiRiver\Guntiint Winn 2 ee eee 
Flute Reed River, Hovland, Minn 
Cook Valley Creek, Kellogg, Minn 
Gill WakesDaluth Minny ass 2 Se ee ee 
Spring Brooke Northfield sMinnas 2. eee ee eee 
A. Lauth, Fanning, Mo 

Eggs. 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Adults 
and 

yearlings. 

Cherry-Creek) Madison County, Mont 225 oo oc otgee ee een eewcee tee ea eeee eee 
Short:Creek;Wivemile; Monto s222 6-35 ccs see ee Set eee eee eee 
Sixteen MileiCreek; Lombard) Mont: ee a eae ae | See eee 
rout akev ridley; Monts -s.2s22~ ~ss- oes Sec ee ee eee ee | eee 
Spring Creek, Whitehall, Mont 
Lebo Creek, Bigelk, Mont 
Trout Pond, Lewiston, Mont 
Penacook Lake, Concord, N.H 
Bear, Dolfe,and Tannery brooks, Concord, N.H 

ZE25ES5 WOCOOWDS Croton 

ene e eee eee 
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REPORT OF COMMISSIONER OF FISH AND FISHERIES. OG 

Details of distribution—Continued. 

Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. | yearlings. 

Brook trout—Continued. 
Maken anlenoner lke StAblOnwN'<|\Eliscanceese= sees oceans seca Seeese rere ik see eet S 2,000 
Sin eliepie [oS TR ail 8 ls MR NP Ta AER Sf sR SE ys OP id ¢ os 2, 000 
eve ieomenonr HarrisvallogN bic 6!.lc 0b to. ec Reid) Se chy ae ee al a 1,990 
Fish Pond, Rockingham Junction, N.H .-_.--.--------------- Bese ao seer ee ota eee 1,000 
Mhesersrook, ELUGSON, IN | Hiss onan coe eee ce coca couse eas <sesee a one te meeechES. ae3 3, 000 
Bric hvarcssrooks au Ggsoln Niele ste. sees asec e eee ean waren | aren eas Se BG OE lean 4,500 
PpnmMemuakevbPoercy, Niele) teases en saocys secs oe seems es sue eeace a aeee ciccc seas amoers 10, 000 
nO LOOkS eam pStCAG. Nid 6 t5 aeons ow ee cence ee ee| Lome pe me IE Ae es ae a 5, 000 
BESHeOno MVOn ow OPbO eS Nira nate cea conn tS Soon eeeie ee SL ae ee 1,000 
MouieLook. HOS) Nobles sekeseseo esse. Fes om aioe = eaten cee eee | eee 1,000 
iliondvangd harrar DrookssNeweHanipshire!.-- ce. se cceleenee ene || Mee eke oe 2, 000 
Muthondysrooks: Milford) Newco tscss slo cccei-nassccsnea sees 
resem brook MILOrGgIN ses 28 see oS cioce ase cecace sou casie 
BES neiorrcelriSbOne Ne El eee ee ae cae Soe 
DPUNApeOWudKOMNeWDUTVAIN:, Hos s--5- oo < ao = on 5 ssc week aoe 
Prout STOORSINASNUIG ON Sele mone. secck co wincesceacieteneescne 
Chase and Brickyard brooks, Nashua, N. H 
PROG ELOO kb rOOKANG Ne. = - o622,50-ce6 oso scene e eae sees 
Wildmeadow Brooks, Grafton, N.H -- 
Trout Brooks, Exeter, N.H.----------.- 
Chrishine) lake: Groveton, Ni. Hi = 3. 2---Socc22 ss seein -e Soa 
Brooks in Cheshire County, Keene, N.H.- BE ee eres | a's, eee eee OOOO" | ey ys tae 
Meadow Brook and other streams, War TET NEEL Ree ees koe Bee oe TOWOOON ee nae ee = 
Indian Riverland) Hains brook, Canaan, Noo. o22--) 2222 2) 10,000 | _- ia 
HrMOrsOn SE rOOK MI ViestrInGd ges NiwE © 2 - ose coc Sos seme Boe eee siie oe aah eee £59800, 0) (een eee oe 
EMILE nnS OUP rOOkGWILbOny Nigh) S52. 2-22 oc eke s sosess seceea|h epee oe OS OG) |e seat 
Streams in Hillsboro County, Brookline, N.H...--.-.--.---|----= --.--- TO KOOO yee 
Trout Brook, Peterboro, N.H _....----..------- Saeee a (bes eee ere DF OOO ee Saree = 
New Hampshire Fish Commission, Colebrook, N.H ......-|-.-..---...-|-----.-----.-- 8,071 

Laconia, N.H --.... .__- ZO OU0 Rate to oe ss es eee 
A.M. Bigelow, Bevans, N.J - Be Se es een eS Ee 20, 000 
Canisteo Mivoriliornellsville“N = | .0.. cc. cc coo. voccas loses pote Re 
Fish Pond, Amityville, Long Island, INE Vireo se ices Sek ec cr eee ee eee 
Croton River, AGUENSON AN Vice aes eee eee oe eee 
Ragged Lake, ECA N Mpa oes ee 
Twitchell Cr eek, Beaver River, INGA ee eee Ta gk Sos Me 8 
Carpenter Brook, Halfway, N. y OLE Sats |S Allegan OI EEA 
SllimenmmaAkeybim MOOSe, ING Youss sss. 2 -.<ycccesecbece ceke 
Hp ONC VLOIbA IN Nees see ne ee ee ae 
Tributaries of Oriskany Creek, Waterville, N. Y_._----___- 0 
Honeypondyblessant lakes N; Vi---2)25---.66ss--- so --- 2s lee eee : OOOO) Eee see ee 
Mindi oncMPecasanbila kor. VY o.5- 92-805 ces neo sa oe ee clE ere ee, Soe 10, 000 ee ee 
Paver OnGmbl casamurlicconIN Ny tote fo Sec aech ee cy ee aS eee ene 25,000 |_- te 
MONTEL Gd yeerOOkKAS yracuse, INwY 0-2) soe eee es 30! 000), |: yeas, 
Era sOmelbrook | Sherburne, N.Y ooo... 2. cleo leone ote OS 0008 | Set eee. 
ERS LOO KH ATbSGalowN(. Veen is esos eek ee elle eee ST OOON Ese 
Edeplelimakevprinekernofl,.N. Yo... scccos cus ces coe sec eso c- sees 4 000}\| seek eres 
WWCoOvs@neoknblissuNeY 2282-2 eeu acsseecs oso coce Soc ee eee [eae 2 aces 10, 000 a 
Wynantskill Creek, Troy,N.Y_..._...__..__.. oot eae ot 10,009 |__ Soe 
Loon Lake, Beaver River, INE Vee ae ee Oy eae 12, 000 dy See a 
Owego Creek, Owego, N.Y ......-----.------ 2s 2s2seeeeee [ccd ated ne hs O00) | eee age 
Lake Massawepei, Childwold, N.Y - Secs Hebe Sees soe e sees senses TA OOO HL aa 
Trout streams near Watertown, N.Y ........---.-..----.-.|--..... 2... 20000) | hase sree 
Trout Lake, Babylon, N. Y- ee leh SAS RS ae eee are ee a ae 1S <000))| sae 
New York Aquarium, Battery SDE FC gh dp aN aE Ol Ren Penh Lp Ser ape CHR i 100 
BES EHON kab POO Ver Cantor. Ne On oes oa sale he Se eel eae ae ee ee LOC 
Mad River, Bellefontaine, (Oi ot (oye ey eas ES Rh sheesh SEAS KOOU sk eee 
Spring Brook, W5gsillon, Ohio .--2-20...--520.- 2. SS ESREn tie oe eee OS OOO Beye eee 
Spring, Wake, pellefontaine, Ohio. .-- = 2.2202 ol eee. 20K0008|Eee: 
Little Miami River, Springfield, Ohio 20) O00): | inde eae 
Spring Branches, Tr OV OUIO Sato. se ae ee Sp Age peter |e Sa SSP S000) EE tseaeeencs! 
Trout Pond, West Liber PY OMIO se ceceeotess Hook ee ee eae 57000) Gees 
iy (SEU OVE SY F<, 1B CO eYa Wl 8 WH Tae 9 ee ee | GU yy el PS ee er co = 7, 000 
Tributaries of Willamette River MOMLGin, OTE Patras oe tee sae es, NSE ees ee i 3, 500 
ORG LOC ne DAt yO) PORer et. Moe Nae oy ee PO a ue OKOO0) Peete eo 
McElhattan Creek, McElhattan, Pa - Be en poet re A te ae eel eee 400 
Sale puLiasia TT OA SNIAN GN Paneer ene co Sols be lee ease ne nee eee Oo ek 150 
Beaverdam Run, Hoover sville, ia Bipegs Sane a ea Cala m peed eer des Vt oe Re 300) 
Rattlesnake Run, VIR COTS Gos gael ek alee ah eel drei kaha Rae Sim. 8) PAT Soucy ay 300 
Beach Haven Creek, Ply mouth, 1 Ef ee eae Ne ee ees RIL a SE SPOS Oe aS 150 
LESLIAG, | CHNS hie, PANTY TCG {VILE AG FV a ep ee ee Re na a ahr HN RR YE ae 150 
Shickshinney Creek, rae Wala asa 5s See Sere ee Rhee ae ee EE (eg a ah ee 4. 100 
beer Peon es = 8, ae meeps sal one OR Mey ee Adee 4 oe 100 
Bowman Run, ISIETT Cel eRe ny RS Re ee a Re ae 2 pel Se amy at ewe! [ prieies yum tan Re 100 
Piney Creek, Altoona, Pa - sae Speen ame. gees (al Pape es S| ee oe Sh eee 100 
CID i ESSAI ire GR oe a ee || SAR SO 100 
mmr aioe aren et ee re ee a 150 
Little Kettle Creek, Carters C aEor, Lop ee = Eee Me bape aa | aa PAE Be SS ee eee 300 
Lick Run, Millhall, Pa SA SER ORS LORE Oe oe Bl ic Bose ed oe | SEE eS 100 
etree eae MINE tMED ne Pale 8 cleswiee ws 100 

F. C. 1901——7 
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Details of distribution—Continued, 

Fry and Adults 
Species and disposition. Eggs. | finger- and 

lings. yearlings. 
= | eA EST 

Brook trout—Continued. 
Clover Creek, Martinsburg; Pa 22-22 2.2 22 22-\sta5ccesee Se accn|aessce en nses|e- sees eee 100 
Spring Cr Gok, Ballefonto teas ate oc agate mes ee sana swteea's caeee|f-etieee eee 200 
Logan Branch, BéllofontosPas. co. 2 sssses lessee. Sees Be ae 100 
Spring Run, McElhattan, Pais 2. 2s coceee 2 Jak Sscose oe esos ee ee 100 
Harveys Lake, Nanticoke, iS) ENE Soe Miner eeperro aan) WEES eo (EF 150 
Sandy Run, Fort Washington, Pas soos sae seen Po acisd Sa ee | Oe eee eee 150 
Buckhill Creek, Cresco Pa. ~ == 2. 2352052525 Paes keene ses ee ee eee 150 
Mill Creek, Ligonier, |) i eee a UER MONT Waren Drown or Go aS TT) 150 
Beech Creek Snowshoewha «.2t22s- -cs ons sa ee oo See ee eee 100 
Rockhun,,snowshoe, Pat -- 2) 222 ee eee fa cete| sho Sape le BES See 100 
Gonrad( Greek Bernwilles Pal: ate es ee ee eee ee 100 
Tub) Milli@reck. New Florence, Pa -- 22) oss 2-0. soso soe i SR APES LOR eee 150 
MreemaniCreek, Hamburg, Pa bse ie ste Sn Sera ee ciee ee ee eae eee 100 
Bernhardt Reservoir, Reading. Pa. __- J csabides ote Slee saee eee eee 100 
Little Cacorsing Creek, Wernersville, Pa - a eee haa SU Use gees 300 
rout Pond bryi Mawr ina eo ee ese cee ees Viiolbess o2ecce| eee eE eee 70 
Julius E. Brooks, Allegheny, Da oss aos ss 8 eae ha 20: 000 "||. 222 eee See 
Applicantstin«Pennsylvania: 2 ==) ooo. Se asa: Wace eed eee ee oe eee ee 350 
Tarkiln Brook, Woonsocket, BTS rh eae Sols TE eel |e eee 10000) |2a52-55-- 
Piggery Brook, Woonsocket, lave) bes Ss Re ee 1050003) 52-2252 o- 
South Fork of Little Rapid Creek, Rochford, Sulla eee eae See ho eae 10, 000 
Spearfish Creek, pppean fish, S. Dak 

aurice, S. Dak - 
West Fork of Spearfish Creek, Elmore, S. ‘Dak - 
East Fork of Spearfish C reek, ‘Elmore, Ss. 
Grant Lake, Spearfish, S. Dak 
Jelbert Lake, Spearfish, S. Dak _-... 
Crow Creek, Spearfish, S. Dak 
Branch of Jim Creek, Piedmont, 8. Dak-_- -... 
Little Elk Creek, Piedmont, S. Dak______.-..--- 
Box Elder Creek, Nasby, 8S. Dak 

Englewood, S. Dak 
Piedmont; S) Dak 252-2222: 
Tero, S. Dak 

Squaw Creek, Custer, S. Dak - 
Spri ing Lake, Hill City, S. Dak - 
Spring Creek, Hill City, S. Dak - 
Horse Creek, Hill City, S. Dak 
Bruce Creek, Rapid City, S-Dak-. 22: 
Deer Lake, Rapid City, S. Dak 
Canyon Lake, Rapid City,S. Dak __-...-_-.-..-- 
Lonetree Lake, Rapid City, S. Dak 
Sportsmen Lake, Rapid City, S. Dak .-.--.----.. 

Dak - 

Rapid Creek, Rapid City. SS: Dake see ee 
Fish Ponds, Rapid City;'S: Dak= +2: eee rre 
Whitewood Valley Lake, Whitewood, S. Dak_.__...-_.-_- 
Fish Pond, Deadwood, 5S. SD ale ahead cpanel ee 
Rapid Greek, Mystic, S. Dak __- ses eae 
Troutiinkes Mystic: SoDak:. = ess ete eee 
American Creek, Chamberlain, S. Dak._...-...._...------ 
Hallbiver Hot SpringsssDakeass 52 ss) s eee aes ee 
Bopus: Jimi Creek; BlackhawikiienDak-< 2-5. Soscenece see 2 
~spubrock Creek, Corson;ss. Dale - 552 2502s ease seen ee 
Artificial Lake, Sturgis, S. Dak .- 
Silver Creek, Sturgis, S. Dak_- soehe% 
Lower Falsebottom Creek, St. Onge, SuDak jue 
Pearl Creek, Huron,S. Dak -..-- Be eeaenee esos oeeese 
Ezekiel Creek, Wilmot So Dake. 17s esl weteren Elo) oul a eRe 
Spring Brook, Wilmot, S. Dak . AS plas ce she Paseo es saosee ee 
Applicants in South Dakoka . 
Upper Doe River and tr ibutaries, Roan Mountain. Tenn - 
Utah Fish Commission, Murray, Utuh 
Mount Sterling Brook, ‘Johnson, Vt- 
Long Pond, Westmore, Vt __--- SoS he tee SN 
Schoolhouse Br ook, Lunenburg, \ ENT this Alors Dvauapl ngad wat aes 
Caspian Lake, Greensboro, Vt. ee rer ee eee 
Little each Ponds Awe lis Vitis se ne ee ae wee ee 
Lyford Pond, Walden, Wits Sy ale ses a ped a bo eee 
Lake Mansfield, Stowe, Wite Sachs fads eens ie Oe 
Fish Pond, West Hartford, Vt....._..-...-.- 
Spring Br ooks, Mendon) Vitis Se oe ee eee 
Tributary to Fast Creek. Mendon, Vt. ....---.-------------- 
North Comfret Brook, North Comfret, Vt 
House of Correction Pond, Rutland, Vt. -- 
Shrewsbury Pond, Cuttingsv ille, Vt - 
Lake Ansel, Bethel, V Sn aS diy Sphere wed Share oo akan aie oe Beit 
Martin Brook, Eee Wits 
Shrewsbury Pond, s Shr ewsbury, Weti= 
Vermont Fish Commis: sion, Rox bury, Vitis 
Standing Pond, Sharon, Vt 

Se oe oe (Soe | 

15, 000 

1, 200 
400 

6, 996 
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Details of distribution—Continued. 

FISH AND FISHERIES. 99 

Fry and Adults 
Species and disposition. Eggs. finger- and 

ings. yearlings. 

Brook trout—Continued. 
Frog Pond and tributaries, Waterford, Vt-.-.--.-------------|--- ON OOD) |e RUE 
Pvtop Ong av atertords Vibees-2525 20522 Ses eS vOOO MH eeeee ae ot = 
DCE POnGNWWALODLOr GV tire. is eh a re ss re 5YOOON ES Teh he 
Tributary of Connecticut River, Waterford, Vt-_-_--------- : BLOO0W Ee ae B= 
Ayers Brook and tributaries, Randolph, Vt- .-.... .---------|------------ AON) |B eee EES 2 
Hatehbongland brook kandolphiiViti- 2222422. eee eset coal keene eee SLO} OOS | EI 
PLEO TE DLOOkS ELYMOUUtn Vibicece noc noes | Sees late ee ses oe ee LO; COUN See eet 
Caledoniz« Club 'frout Pond, St. Johnsbury, Vt .-....-------|------------ LO} 000). | Sest as Se, if 
Tributaries of Passumpsic River, St. Johnsbury, Vt ------.|------------ ALU DN |e 
Hatchery brook. obs) OHNSDUNY, Vite aes 4 tsa sss no eae pe oeeeseeeee LOR OOO Sees ao ee 
Gos Hollow Brook and tributaries, near St. Johnsbury, Vt_|.--_------_- PE HOON ae oe ere see 
iakoMansholas Waterbury. Wbssee sesso n os ooo ess toll dR ee LOKOOO! ESS S20 G8 Bo 
Wells River Fish and Game Club Pond, Wells River, Vt---}-----.------ SOOO" | Ree eee 
Witter Andrick Brook. Barnety Viteess-cc- cc ocee ot sees Ce DA OO0T es ea eee 
Makemmntchell wWwestiNnorwichs Vit oo cosss-s2os ooo] os no ( Ee ee 10000) Pei ee 
Hishweakes WelndooWibies eats ees jo uate s sos oi veel pa ee: OR QUO ERI: teh ok 
Warden, Lake Factory and Laramore brooks, East Bar- 
TRE Wilts cae Ep ea hos a os EI a ee eee oe ee eer |e ACO eS LOROOOR ees es 

Darin pve ond GroLconw ibis & -= tos 2 seen Sasso ceeese oR ee 1S OOD} Fee ee Se 
SALE ONO ME EAN GON Vils sete eet 3k 2 bes ws a AS OOON vies eo 
OweluBrook (mu Glows Vito ns ot eae tees cae osc sce Seneca Eee Ree AA OOOK Aes Poke ix 
Wash burniebrookeMaidsStones Vitjsssss ooo ses avec costs wee |S GROUDT eee 
Sand born) Pond- West burke. Vitesse oo eee: eb eee arts all eee Ghee 
Tributaries to Center Pond, West Burke, Vt------- ---. .---!_----.------ S000 See ene 
BASE Ponda pasthCOnuCOnd mVibLeoeee ees isa nce ise tee so ne | eee LOKOCO Re eee ee aa 
REO Ube brooks NOPtHEMan VllesiV-be ss sees See sects Sone oa eee eee OOOH Se eae ahaa: 
RYOTE LOOK MO Ub COMM ViGs ore seston eee eee Se caccececee ea cee Soe BXOOO) Eseries 
AR Ew SPOOR RIT VA AVib eee ese ee oe a a ae ty OTE ea EE Rat a ZEOUO) | tae aa 
AGRE re kes ACKSDILT O aiV an et se sete oe abies ean os cea ee = [eee are oe a see eee areas 300 
NORMA Eulcory ©HarlOoubesVvillosiViavase sous sceoed secu ce ceslee ee esleoteee Blea eC Ree 300 
PMICHES Prine SEEN Gr OSHOM: pViaiet ae Shee cicero inc 2 i ei Len ot ce | ME 99 
Redbud: Creek: Winchester: Vas 2-2-2252. ue ee Ei eA seme rahe e| ekee geht eis 200 
LLCO On GO Ke tts ATG yiae mene he a ee Sh eee eS CEST od Son ek ce ee 500 
PRMOLMUOUP Vey lal MAY AV antes was es ota aoe ceonls acters ede See OE RIE 200 
PHO MPSONNOLCOK NIMEDOLOs VaLejce = sacsae- sos Seces ese se pee Ee ee 6,500 
PEON EI OV VibHe Villon Vide sent ee awe A ees Sore Sk PONE Se ee 68 
HELM KO TOCA CMW ashe ae Sense ase sents cu aeons. POLS Ae | ON eoe Pee 1, 600 
MALS OTICe SOULDIONIVW AStie seer are eal? Dees Fe hee I ee 1, 600 
Bieelows Creek opokane, Washi cosas one 2 sks seco eesces ee eeea se Ce ee eS 2,500 
ithe ws pokaneskiver SpOkane,.Washs-s2 22) s2o2225 2-28 a) | 2,500 
Hishweakes Ul lonsbure.aVWiashe- 2-2 sek ste st ce sss 2 2222 | Baal | eee 2,500 
honcho Lond May ton wwWash.--) 22-2 sos 552 ee Se ah SSS, eS 1, 600 
Connowal Creek, Wilbur, Washe- 22522-¢ --2..222¢-seesesse52 eee ae BS eke Ce 2, 500 
BRSHeLON CON MES alla aS heres eee nea ae yee es SE lela ok [ee is Ss eS ee eae 1,500 
HE On dee WWaTtLOC Kan VWs as nes aes =f Chee 45 55 eo Fat) oe SLOG |e ews et 1, 600 
Mountainiand!Cascadeilakes: Newhall) Wash: :2s:-- 2222s. <2) 422.2227 eee eS 7, 000 
DeMareot, Spokane. Washic. 2-25) secs facts hs sls sce 25. O00 (Be eee ssc sss eet see 
Pica an seOnG LO WLOSDULS Whe Basso sess 2s sacs. aes |S le Les so ee eee 250 
I OEsbIni una Gon tralian Weaker ac ses kote ees coos on ee ede he 500 
iwA. Docler, Cheatbridge, Wa Vaiss. -o224 255222 s225 7322 22 COL OUO eee re eeaenn |. sete eee 
Wor dmankCreeks Hor toniae WIS. joes se ecees ee PE | ee ee Bek ee 1,469 
PInSmnd TOLbeMCreekss HicbOn WiSeee os eens ee ee ee ee ee eee 1, 468 
BearGrassiand: TMhompsonicreeks; Augusta, WiS---2-2. 22 |. 12-2). ae ee 1, 000 
Maskrat Crack sAucustasiW 1Se eos eines 0h soc doe ase e Ek oe ee Ee. oe) 1, 000 
Horse Creda se tusta.) WAS: ne Se eh SUN Ee AS che oes eee at 600 
CiipeteC RBGKep UO UStA WAS etek ts oon SiS 5 ko ze 2k cis esse SS eealts ss = Oe ee 1,000 
eerom Crock nOnien bare Wis. a) 2s 225s cere nsrt 3 ease Nees 
FoI EON Ge EGU ll ss Wry. Ole eee sand esas cease 2 sar sseo ee 
Beaver lake iWweston(County, WYy0ss224¢ 22. 222-2 4.2 |e 
BeavernCreek, Mothen, Wi Ors. o. 2258 22s sae esec wes 
South Fork of Redwater Creek, Beulah, Wyo-_------------- 
Misha baker Bomial, \WayOrsens ones sees Dole. oso 22 oes 222 5 SORES PES 
sand Creek,'Crook County, Wy0- 222-2 i526 2-22 2202-22-5--- 
Redwater Creek, Parrall, Wyo: - 22.2) 2c52 225222 5esssenee5e25 
Willow and Glen creeks, Yellowstone Park, Wyo--.-..-_-.|....-------- 
Wyoming Fish Commission, Wolf, Wyo --.--------- 

Sheridan, WiYOs2s-2<22222-2-- 
HaGabarlett, Tokyo, Japan = 2.:~. Mee - 2. s-2222 22s eeeeee 

AMG Uae SRE SS Se ee eee 

Lake trout: 
PBC AKG Sano MUtinrs. OOO sss occesssensecess Se szcee al tecee ee en (RE an 9, 850 
Ieindh Te Teal ie yes (Fr) Po) pains © a aE pe ones ee tare) AGT ee ae 4, 000 
PULL ATH OP I OO lO res een ee a a ee Ne eel Sow pescoc scl. 4.000 
Rem vaNinoe MLVATINOOS OOlO Hn fans oo ceed aa sencse secede locos ste sehen|Seecceeasl os! 3, 400 
Hock Greek near Zoolopical. Park, D. Co 2.2. scuc.2 2 2sse---|o--eee eos ace 13, 600 at 
to LATO UCN Sar Aa] ots) 0s Ol BCs | ee | 205000 "| Se Soe ae 
First Debsconeag Lake, Norcross, Me ...... -..-----------..| ----------- TOXO00! Se Soa 
Second Debsconeag Lake, Norcross, Me. .-....----.5-----+ elon ee ee ween ee 102000 3 ees tees 
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Details of distribution—Continued. 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. yearlings. 

Lake trout—Continued. 
Morrison/Pond) Dedham, Mee 2-2 2.2222. = ae. = ea ee eee 9 827 scat eaess 
Phillips ake, ~Wedham:, Me---82 2 Soe. oon. eee a ees tee | eee eee 1502 000h| 52 eee 
Green Lake DedhamiMees. aos 2-222 = 222 5 cee ac soles encaea|e eases eeeee 50000) Eee 
Tank Pond, sHranklnwM6e) 22.2522 2222 oo ea eee eee eee eee 100000) |= eae 
Maine Fish Commission, Enfield, Me-_----------------------- 308; 000s eases Soe ese ee meme 
Harris)Pond \ihawTences Mass). 2.) ..02--s2/-nssen me ece= = ae e ee | eee eee 9: O00) S35 2 eee 
Lake) Huron}yAlpenat Mich - =< 22 2s<2.<--s<- <2 eo o- Se casas [asses 500, 000 45, 000 

Similesioft “Allpena; Mich. - =. 22>. - Sass as5-s5-s4|(5=-seeeeeee 255 O00) ae ee ae 
Off Sugar Island, Mich ---- 
Off Thunder Bay Island, Mich 
Off mouth of St. Mary River, Mich 

Pine Lake, Charlevoix, Mich 
Lake Michigan, Petoskey, Mich-2t o2acst gaya ee aee eet 

Mackinaw, Mich 
Charlevoix, Mich 

Lake Superior, one Point, Mich 
Todd, Har bor, Mich 
Fish Island, Mich 
Tobins Harbor, Mich 
Rock Harbor, Mich 
Washington Harbor, Mich 
Off Eagle Harbor, Mich __- 
Off mouth of Fir esteel River, Mich - 
Ontonagon, Mich 
Off Keystone, Miche 22 

St. Marys River, Sault Ste. Marie, Mich - 
Straits of Mackinac, Mackinaw, Mich 
Clark, Loon.and Crooked lakes, Watersmeet, Mich-----_-_- 
Walnut Lake, North Farmington, Mich 
Lake Fumee, Iron Mountain, Mich 
Round Lake, Hanover, Mich 

Paris, Mich 
Lake Superior, Chicago Bay, Minn 

Grand Marais, Minn. -- 
iPoplaritiver Minnsesssses 2) aoe 
Beaver Bay, Minn .....--- 
Duluth Minnw4. +2252 scsasecasescetae sees: 

Leech Lake, Walker, Minn ---.-__-- 
Jewett HakesiberousiWall svi enc. saenek scene sae cece eee 
Spoftord Lake, Westmoreland, N. H 
ew Hampshire Fish Commission, Laconia, N. H 

Crystal Lake, Albany, N. Y 
Pleasant Lake, Pleasant Lake, N. Y 
Longfellow Lake, Pleasant Lake, N. Y 
Lake Massawepei, Childwold, N. Y 
Snyder Lake, Troy, N. Y 
St. Lawrence River, Cape Vincent, N. Y 
Lake Ontario, off Grenadier Island, N. Y 

Dutchess Point, N. Y 
Adirondack League Club, Fulton Chain, N. Y 
New York Fish Commission, Caledonia, N. Y .-.-----_----- 
Utah Fish Commission, Murray, Utah...._-...-....----._-- 
Willoughby Lake, Westmore, Vt 
Stone Pond’ Glovers Vithessess sone one ore nse ee cee eee eee 
CaspianiiakesGreensborowVitese nose ssees oa cen ee eee 
Lake Dunmore, Salisbury, Vt 
Big Averill Pond, Averill, Vt 
Tributaries of Center Pond, West Burke, Vt 
Vermont Fish Commission, Roxbury, Vt-----. -------------- 
Steilacoom Lakes, Lakeview, Wash 
American Lake, Lakeview, Wash 

500, 000 

Gravellyjuakestiakevaewawasii se sos. ces os ceiee cer eee ee eee 493900 | Paes sarees 
iake'\Suporior Bay field Wisio--.5-s-ceascs-cceonace eee een lEe eens 60! 000222 eeeeee- 

: ChMPonb Wan SWisie soa SSE See ae ee as | bee eee 250; 000: |e ea ees 
Wyoming Fish Commission, Wolf, Wyo-..----..-------------- 100; 000; | sx 2-sese Fee aceesas cece 
Lake Superior; Rossput; Ontario, Canada _..---. s- sess seseee| eee eee 360/000; =i Se ee 

Mo balls Sots Ri Sa ae ic ae soe eee en 6, 258, 500 13, 29. 174, 246 

Scotch sea trout: Gra F 
Hishine‘Creekytired erickeM dics-= =o aoc casa cons see eee eee ee ee DAS 19T i Sans see 
Tehantoi@hub: Wienaumety Masse sess. pone ese seeennnees 10;(000 | phe ss a-4e8 cate See 
ake George. CaldiwelliNn. V2 vest bon coon ca eee eee eee eee se oees eee eee eee 4,907 

Ro ball, Soo sake eae Be ee ee ee ee 10, 000 11,191 4, 907 

Grayling: 
Yakelesemini,Rathdrum ld ahoees-- sec eo eee | eee ee 3, 509 
Spring Brook, Manchester, lowa cea--- =e. a acee ears re ee =e ceare tears eae eee 3, 000 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Details of distribution—Continued. 

Species and disposition. 

Grayling—Continued. 
Michigan Fish Commission, Paris, Mich 

Petoskey, Mich 
Elk Creek, Madison County, Mont.--.--.-....----------.-----|- 
Diamond Brook, Colebrook, N. H 
Tributaries of Willamette River, Salem, Oreg 
Bear and McKay creeks, Pendleton, Oreg 
North Fork of Meacham Creek, Pendleton, Oreg 
Catharine Creek, Union Oreg= ---2.25~ oSeet Soccer ence eee 
Utah Fish Commission, Murray, Witah<25sc..sSe22 2 Soe 
Caspian Lake, Greensboro, Vt 
BESS Pond, Pr WCCO Vibses seer ye Oe so eee o ne eee eneee 

STAG eal ee en te een = cmact canon sca sues 

White-fish: 
Ree aHollotoue bhicatO wl eee se oe. cccdsos cacceccoenseccesee 
Lake Michigan, Michigan City, Ind.------------------------- 

Mharlo6vor Viens, ses 52 sot eos tten eee 
Mackinaw City, Mich 

Lake Erie, Stony Point, Mich----.--.---- 
Make Huron, ofeotarve isiand, Mich. .-.....-.-- 2=2:-.4=+----- 

‘ihunderibayasiand: Mich e.-4-+--6--2 >= 
Sturgeon Point, Mich) 22:22. 222-52 5-s2ese--= 
North Point, near Alpena, Mich ----------- 
Presque PaleeNiiahiees Ja ees tae 
Scarecrownsland. Michi-- 2) )-.s------=-- 
Near Detour, Mich ._.....---------. -------- 

ake Hirie.of Monroe Pier: Mich .---..-..---<225.-2-22-s--=- 
Wiesbisissem island, Mich) s-s--- 2524-05 =ee-= 

Lake Superior, Fishermans Home, Mich-------.------------- 
ISlashvoyalogNlicnys sj ae eo esewe = ka eee 
Ontonacon | Michee-~ 5 22s ees 5 eee ee 
Near Whitefish Point, Mich .--.---.-------. 
Near Tequanemon Island, Mich -----.------ 

Rake St. Clairsizake St: Clair Mich. <2... <--2225--2282. 22222. 
Long Lake, near Alpena, Mich- 
St. Marys River, near Sault Ste. Marie, Might. cam stort 
Upper Detroit River, Detroit, Mich 
New Hampshire Fish Commission, Laconia, N.H ---- 
St. Lawrence River, near Cape Vincent, N. Y 
Lake Ontario, off Grenadier Island, N. Y 
New York Fish Commission, Caledonia, Nips 
Lake Erie, Starve Island Reef, off Put-in Bay, Ohio 

Niagara Reet, Put-in Bay, Ohio 
West Sister Island Reef, Put-in Bay, Ohio 
Green Island Reef, Put-in Bay, Ohio ---- 
North Bass Island Reef, Put-in Bay, Ohio 
Middle Bass Island Reef, Put-in Bay, Ohio 
Michaels Reef, Put-in Bay, Ohio- .--.-- --...----- 
South Shore Reef, Put-in Bay, Ohio -_____------- 
Rattlesnake Island Reef, Put-in Bay, Ohio 
Long Point Reef, off Kelly Island, Ohio-------_-|- 
Gull Island Reef. off Kelly Island, Ohio-__.----._;- 
Por Clintons OR10rs = s22- - 2-2 as~ sees foe ee eee 
Ghenellysishand: OhiOls- == -2.5 22-22 teense ew eke 
Maumee Bay, off Toledo, Ohio 

Pennsylvania Fish Commission, Erie, Pa--------.----------- 
Harvey Lake, Harvey Lake, Pa----.----------- 
American Lake, Lakeview, Wash 
Gravelly Lake, Picavidwe Waele. ss 5 ock cl ns eed 
J.B. Johnson, Morgantown, W. Va 
Lake Superior, off Iron River, Wis 

Raspberry Bay, Wis--- z 
Wisconsin Fish Commission, Madison, Wisma ceneate 

Pike perch: 
Sharon Pond, Sharon, Conn 
Cherokee Fishing Lake, East St. Louis, [11 
White River, Bedford, Ind 

; Matchell ind 2.55 22-2522 2.25 Se ee SSE 
Big Blue River, Corydon Junction, Ind 

Milltown, Ind 
Shiogeyer madison in) sees. = 2-2 Se et be wles cele ee 
Brock and Fishing creeks, Salem, Ind 
Lake Calumet, Jasper, Ind 
BESS Maer BARS MK GaINGtr soe ene ok he ee 
Lake Caldwell, C Irayjoe ig) oN etal 2 Se ee ee eS ee eee 
Tippecanoe River, Winamac, Ind 
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SESEECEEEES 
= 

Fry and Adults 
Eggs. finger- and 

lings. yearlings. 

200000) 3355-22 |S Eo 
See ton ctoweest ent tee sees bts ee eo 6 

Petes 1PS6ZsO00) | Pee a eeee 
519 

Se? a Ses |e ae net ee 3, 500 
esses aes LOR OOOH E Sees e2 5 = 
Bes alae: 1 0,0,0)s Reena ae 
Beer ee AB G15 teases 

A ONOO0 HS ee ee ee aacte wooo 
900 

SO Pease ecEo ea SLE 2 296 

270, 000 1, 453, 461 11,721 

4, 000, 
19, 000, 
6, 000, 
3, 000, 
4,000, 

esie 2 1e 4, 000, 
EOS, Ap eee 2 4, 0U0, 
See eee 11, 000, 00 
BP aet ee A000 0008 |#2= == 2=—<-— 
cos seee 35000; 000)| = 223222: 22-= 
bint toes 3.0005 000)|(G2=--2===-== 
cba Sorseek 1O3000K000) | S2===- = 222== 
oe aeeneee 98500%000)|(S2ee= aaa 
Naaman Bee 254005000) 3235 22==-=" 
Lau Be ee 3700020008 (225-22 2-2=-- 
pil casoe nse A“ AQO#O00)) | eee 
Saat uke 1040005000) |e 
Seer 42 000% 000 !i/5=2--4=2-2=— 
bi Sees 13; 000°000)||\=--22 = =2-== 
See eee 502000) | a= 52 3-2 5— 
Bese ses 1000/0008 ies a2 Seen 

eS 35, OVO, 000 

279, 407,295 

500, 000 
500, 000 

1, 000, 000 
1,000, 000 
1,000, 000 | ~~. 

, 900, 000 

, 000, 000 
, 000, 000 
500, 000 

, 000, 000 | - 

500, 000 | -__- 
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Details of distribution—Continued. 

Species and disposition. 

Pike perch—Continued. 
Chain Lake, South Bend, Ind 
Upper Iowa River, Chester, lowa 
Lake Reba, Richmond, Ky 
Lake Ellerslie, Lexington, Ky 
Fern Lake, Middlesboro, Ky - 
Potomac River, Sycamore Island, Md_. 
Dorothy and Singletary ponds, Millbury, Mass- - 3 
Massachusetts Fish Commission, Wilkinsonville, Mass. -- 

Hadley, Mass - - i 
Big Lake, Gaylord, Mich 
Kalamazoorwiverrallezan. Mich. aoeesas see s= coe ene ee | Save eee see 
Peach, Edwards, and Craps lakes, Westbranch, Mich-~----- 
Huron River, Ypsilanti, Mich 
Clark, Crooked,and Loon lakes, Watersmeet, Mich----- -_- | 
Island Lake, Brighton, Mich 
Lake Erie, off Bay Point, Monroe, Mich -~----- 
Michigan Fish Commi sion, Detroit. Mich 
Wild Rice River, Twin Valley, Minn 
Moosejbakey Hancock. Manni nena =e ee 
Bear Lake, Akely, Minn...---....- 
Shetek Lake, Currie, Minn_- 
Lake Washington, Mankato, Minn 
Duck Lake, Mankato, Minn 
Missouri Fish caer St. Joseph, Mo ....--- 
Morris Lake, Newton, N.J 
Mirror Lake, Browns Mills, INA eee ese ee ee 
Susquehanna and Chenango rivers, Binghamton, IN Ys 
Dewey Lake, Rockville Center, N. Y 
Lake Ozonia, St. Regis Falls, N. Y 
Cuba Lake, Cuba, N.Y - 
St. Lawrence River, off Cape Vincent.N.Y - 
Scioto and Sandusky rivers, Marion, Ohio 
Lake Erie, North Bass Island Reet, off Put-in Bay, Ohio ---! -- 

Middle Bass Island Reef, off Put-in Bay, Ohio 
Green Island Reef. off Put-in Bay, Ohio. ___. - .- 
Off Bells Point, Port Clinton, Ohio --. 
Ballast Island Reef, off Put-in Bay, Ohio 
Peach Point, off Put-in Bay, Ohio 

Youghiogheny River, Ohiopyle, Pa 
Clarion River, Kane, Pa. 
Susquehanna River, Selinsgr ove, Pa 
Harveys Lake, AidersoumPag@gne ees, c.. 6, 50 Py esha 
Allegheny River, Irvineton, Pa 

Oil City, Pa 
juycomingiC@reskahalston, hase. 62-25 sees oie aoe 
Rockwell Lake, Clarendon, Pa 
Moosic Lake, Moosic Lake, Pa - --_-- 
Lake Poponoming, Bethlehem, Pa 
Sailorakeybethlohem tea sees eee een eee eee 
Forest Lake, Montrose, Pa 
BikWake: Montrose: (Par 222 25ers ee pee eee 
Heart Lake, Montrose, Pa_ 

_ Tripp Lake, Montrose, Pa_- 
Elev Lake, Montr ose, Da aeeoeens Bi pais citi ee ee 
Little River, Marysville, Meni on Fo ese oe eee 
Mennessee River knoxville: Menno.) 22 5-4 oe canseee eee 
Ocase and Hiawassee rivers, Cleveland, Tenn 
Emory River, Lancing, Tenn __--- 
TellicoiRivers Athens, Tenn. 5. 2-- |. .2-___ 
Crooked Fork Creek, Petros, Tenn 
Big Creek, Roger sville. Tenn ____. 
Ver mont Fish Commission, St. Johnsbur: y, Evite 
Lemonweir River, Mauston, Wis - 
Pewaukee Lake, Waukesha. IWVAIS eS = OU ie ee ae 
Black River, Greenwood, Wis Se Oenae SECaa eee 

Totals 

Lake herring: 
hake: rie; off Put-in Bay. Ohio: 2222. = sess seeeeeee 

Lutes Point, Ohio ----.-. -.- 
North Bass Island Reef, off Put-in Bay, “Ohio. 
Gull Island Reef, off Kelly Island, Ohio .......\----- 

Pennsylvania Fish Commission, Erie, Pa 

Total 

Sturgeon; _ i 
MissisquoisRiver, Swanton. Vito 2-2 2852s nese eee eee 

Eggs. 
Fry and 
finger- 
lings. 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Adults 
and 

yearlings. 

000 
1,750. 000 
1, 250, 000 

==: 
= 

= = Se 

BR-Reee ee SESESE2858: SSS5S: 
SEISESE; SSSSF= 

“46, 100,000 | 194,787,200 |_.........-- 

eee 3/000 000! keane ae 
eae 3,000,000 |.........-.. 

TC ee ll oe AM(OO O00 en enn 
pa SRS at 5, 200,000). aise ates 
0), BPO: OOO! |nsd MAS a | a 

———. —_—— 

30,820,000 | 20,200,000 |... ---- 

20, 000 
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Details of distribution—Continued. 
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Species and disposition. 
Adults and 
yearlings. 

Pickerel: 
Devils Lake, Devils Lake, N 

Cat-fish: 
Pistakee Lake, Nippersink, Ill--.- 
Spiritwood Lake, Jamestown, 

N. Dak 
Lake Hiawatha, Sykeston, N. Dak 
Stump Lake, Lakota, N. Dak 
Devils Lake, Devils Lake, N. Dak. 

N. Dak. 

Yellow perch: 
Clements Lake, Danville, Ill. ..--- 
Pistakee Lake, McHenr Ve Dees 
Lake Hiawatha, Sykeston, N.Dak 
Stump Lake, Lakota, N. Dak..--- 
Devils Lake, Devils Lake, N. Dak- 

Black bass: 
Millpond, Dothan, Ala 
Millpond, Gordon, Ala 
Millpond, Sprucepine, Ala---. ~~... 
Clear Creek, Nauvoo, Ala 
Ingram Millpond, Opelika, Ala_.- 
Spring Pond, Gadsden, A a 
Kelly Lake, Jeff, Aja. - 
Whetstone Lake, Montgomer Ye 

Ala ..- asee 
Rogers Lake, ‘Letoh ratchee, Ala .- 
Millpond, Jamestown, Ala... ._- 
Spring Branch, Troy, Ala 
McCarty Millpond. Gerald, Ala - 
Applicants in Alabama 
Reservoir, Fairbanks, Ariz 
Ash Creek, Hillside, Ariz _____.__- 
Kirkland Creek, Kirkland, Ariz-_- 
Applicants in Arizona 
Bull Bayou, Hot Springs, Ark___- 
Millpond, Pinebluff, Ark ____. __- 
Lake Chicot, Lake Village, Ark - 
Old River Lake, Colton, Ark . 
Applicants in Arkansas 
Twin Lakes, Canaan, Conn 
Twin Pond, New Haven.Conn-- 
Bantam Lake, Lake Station,Conn 
Lake Waremaug, New Milford, 
WON: sass ponents te eee te et- 

Lake Waremaug, New Preston, 
Conn) ===. : 

Spring Pond, Center ‘Village, 
(Gfay Vi Wee Lee ers ene 

Beecher Pond, Seymour, Conn_- 
Matchshop Pond, Seymour, Conn 
Copeland Reservoir, Seymour, 

Jonn 
Emery Ice Pond, Seymour,Conn- 
Sawmill Pond,Seymour, Conn__- 
Little River, Seymour, Conn_---- 
Highland Lake, Winsted, Conn--- 
Applicants in Connecticut 
Connecticut Fish Commission, 
_ Windsor Locks, Conn. ......-.--. 
Spring Pond, Houston, Del-.._- 
E.G. Shor tlidge, Wilmington, Del 
Potomac River, Chain Bridge, 

District of Columbia. --..--- ---- 
aoe in District of Colum- 

Iii See eS See = ee ee Soe 

Lake Flora, Hernando. Fla 
Lake Windmere, Espanola, Fla__- 
Lake Wenonah, Plymouth, Fla-_- 
Blue Lake, Eustis, Fla 
Lake Juano, Eustis, Fla-_.- : 
Lake Saunders. Eustis, Fla--_--__- 
Altoona Lake, Altoona, Fla_--_-.-- 
Lake Umatilla, Umatilla, Fla. -.- 
Trout Lake, Thomasville,Ga___-- 
Dennis Creek,N da.Ga 
Lookout Creek, Dade County, Ga- 
Daughtry Lake, McRae,Ga___. 

Adults and Species and disposition. yearlings. 

_ Black bass—Continued. 
School Creek Millpond, Crien: 
Gararetees ix ERIE OS 150 

Spalding Millpond, Griffin, Ga_- 100 
Yarbrough Milipond, William- 

son, Ga- tee 2h ae tes 100 
Moffett Pond, Greenville, iGax 75 
Spring Pond, Mount Airy,Ga - 123 50 
Bowden Millpond, Raleigh, Ga--- 100 
Jones Pond, Leesburg, Ga ---_-_-. 150 
Walnut Pond, Nicholson, Ga ----- 100 
Big Sandy Run, Gordon, Ga__---- 150 
McDonald Pond, Cuthbert, Ga--- 250 
Ocmulgee River, Juliett, Ga--__--- 300 
Savannah River, Woodlawn, Ga. 250 
Millpond, Lulaville, Ga . .--.------ 150 
King Millpond, Boxspring, Ga_- 200 
Applicants i InvGeorelases= sess 3, 225 
Hox River.Olneya lass: 300 
Druce Lake, Grayslake, II1---_----- 300 
Grays Lake, Grayslake, Ill-_- ------ 30 
Pistakee Lake, McHenry. Ill-- 129 
Channel Lake, Antioch, Ill. __...- | 300 
Spring Lake, Oakland, They 24) 15 
Long Lake, Long Lake, ghee tea 30 
Clement Lake, Danville, Ill _____- 440) 
Wabash Pond, Taylorsville, Il _- 100 
Pistakee Bay, Nippersink, Il ---- 300 
Applicants in Illinois. ----..------ 1,335 
Spring Lake, Indianapolis, Ind -- 150 
Denzel Lake, New Haven, Ind_-. 100 
Calumet Lake, Jasper, Ind ------- 500 
White River, Muncie, Ind. 250 
Bethany Park Lake, Brooklyn, 

Ind - eases oa 150 
Guthrie Cr eek, Bedford, Ind - 200 
Carr Lake, Claypool, die 200 
Yellow Creek Lake, Claypool, Ind 200 
Bass Lake, Bass Lake, Ind __-_---- 200 
Spring Lake, Argus, Ind----- ._-- 100 
Stone Quarry Pond, Blooming- 

ton. indea 50 
Manlove Park ‘Lake, “Milton, Ind- 150 
Oakhurst Lake, Evansville, Tnd - 100 
St. Joseph and St. Mary Lakes, 
Hvansvillesiindiemsse tees os 200 

Lake James, Angola, Ind. -------- 250 
Lower Bayou, Howell, Ind-_------ 250 
Long Pond, Princeton, Ind ---.-. 300 
Pine Lake, La Porte, Ind _--_-_.-- 200 
Pigeon Creek, Boonville, Ind __-_- 250. 
Spring Lake, Plymouth, Ind_-__-- 150 
Lake of the Woods, Plymouth, 

lieha bees See ae 150 
Koontz Lake, Walkerton, Ind __- 100 
Crystal Lake, Anderson, a a 150 
Loon Lake, Columbia City, Ind _- 200 
Wabash River, Williamsport, Ind 250 
Stone Quarry Pond, Batesville, 

Gays Reape fee ES 22 So ee Perea ee 150 
Bruce Lake, Winamac, Ind ------ 200 
Catfish Lake, Westville, Ind-.--- 100 
Applicants in Indiana ---..._----- 2, 750 
Lake Elmwood, Fort eastte 

ind. sec A. 66 
Silver Lake, Adair, Ind.T _...... 67 
Twinoak ‘Tank, Marietta, inde 100 
Cow Creek, Comanche, Ind. T_..- 150 
Applicants i in Indian Territory _- 167 
te a eae River, Manchester, a 

Fe ee rene 22 Leer, 7 
North Fork Maquoketa River, 
Worthington, lowa_- f 20 

Upper Lowa River, Chester, Iowa. 10 
Big Cedar River, Or chard, Iowa- 10 
Volga River, Fayette, lowa ------ 10 
Turkey River, Maban. lowa..----- 10 
Crane Creek, Chester, !owa ------ 10 
yes River, Charles City, lowa - 10 
Applicants in Iowa. -----..------- 390 
Elm Run. Oswego, Kans —_-- - 30 
McDowell Creek, Manhattan, 
RTS ere tn fh eee cae Ss 200 

Cedar Creek, Manhattan, Kans -- 100 
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Details of distribution—Continued. 

Species and disposition. so eae Species and disposition. pear ore 

Black bass—Continued. || Black bass—Continued. 
Wildcat Creek, Manhattan, Kans_ 300 || Fred Avon River, Easton, Md_--- 150 
Deep Creek, Manhattan, Kans__-- 400 || Potomac River, Woodmont, Md-- 3, 250 
Big Blue River, Manhattan, Kans- 200 | Glen Echo, Md _- 5, 000 
Eureka Lake, Manhattan, Kans -- 100 || Applicants in Maryland___._._.-- 625 
Reservoir, Garden City, Kans ---- 60 | Greenland Pond, Brewster, Mass- 200 
Rock Creek, Brenner, Kans ~----- 200 Oldham Pond, South Hanson, 
Lake View, Lakeview, Kans ~---- 200 Mass_. 200 
Railroad Lake, Abilene, Kans _-__- 200 Singletary Lake, Millbury, Mass_ 250 
Pawnee Creek, Larned, Kans --_-- 500 Turner Park Pond, Springfield, 
Reservoir, Larned, Kans___-.----- 160 Mass: =." 100 
Waldock Lake, Pratt, Kans --.--- 100 || Connecticut River, Holyoke, Mass 100 
Lake Jeannette, Leavenworth || Silver Lake, Plympton, Mass- --- 200 

Kans: 225s ccc ldet Sel pe saeaeaes 100 Pimlico Pond, Sandwich, Mass - 400 
Reservoir, Colby, Kans _ ___.--.... 100 Applicants in "Massachusetts. ___- 100 
Lake Rollings, Chenute, Kans ___- 30 Deer Lake, Onota, Mich __._-_.--. 20 
Smoky Hill River, Enterprise, Clark Lake, Watersmeet, Mich -_- 20 
Kans se-5e5- Be 300 || Saddle and Silver lakes, Grand 

Smoky Hill River, Salina, ‘Kans __ 200 Junction Michy esos ta eee 200 
Five Mile Lake, Dodge City. Kans. 45 Duck Lake, Springport, Mich __-- 200 
Mulberry Creek, Ford Kans 225_- 30 Peach and Edwards lakes, West- 
Broke and Grasshopper creeks, branch) Mich s) ss Mik 150 
Sabetha, Kans. 222292322222 -2-5- 150 Portage Lake, Ypsilanti, Mich ___- 150 

Spring Lake, Wichita, Kans-_____. 30 Jones Lake, Lansing, Mich eas 150 
Ash Creek, Hill City, Kans -.--... 100 Kettle Lake, Kalkaska, Mich -__-- 100 
Weaand Bullcreeks, Powli, Kans - 200 Spring Lake, Coral, Mich —-_-- ___. 200 
Cottonwood River,Empvuria, Kans 200 South Branch Tobacco River, 
Strawberry Lake, Fort Scott, Clare; Mich 200 

Kans: 255. a528e2 30 Farm Lake, Lake Station, Mich - “1. 100 
Circle Lake, Yates Venter, Kans - 30 Dewey Lake, Clare; Mich > 22) 200 
Spring Creek, Gove, Kans -_-_---- 300 Spring Lake, Spring Lake, Mich_- 150 
Reservoir, St. Francis, Kans. ---.- 100 Round Lake, Hanover, Mich -_-_--- 150 
Forest Lake, Bonner Springs, Spring Lake, Silverwood, Mich - 100 
FEA S522 ene ees toe 150 Pleasant Lake, Leslie, Mich_____-_- 300 

Spring Lake, Raymond, Kans -__-- 100 Little and Big Portage lakes, 
Spring Creek, Meade, Kans- ------ 25 Dexter (Mich =e s5 eee 150 
Reservoir, Meade, Kans -.-_-_--__-- 175 Lane Lake, Marshall, Mich --____- 150 
Applicants in Kansas ---._..-.---- 3, 035 Applicant at Richville, Mich -____. 100 
Martin Pond, Frankfort, Ky------ 100 Lake Shetek, Tracy, Minn .__. -__- 200 
Boyd Pond, Eagle Mills, Ky -_-.-- 100 Lake Minnewaska, Glenwood, 
Fern Lake, Middleboro, Ky ------ 100 Mini). 5.5 2 s2 es coe ees 10 
Crystal Lake, Ryland, Ky -------- 150 Redwood River Pond, Redwood 
Lake Corinne, Eddyville, ey, ae 15D Falls, Minn’=-22) eee 20 
Spring Lake, Louisville, Ky --.--- 200 Round Pond, Shuqualak, Miss---- 140 
Slate Creek, ‘Owingsville, Vis ose: 200 Anderson Pond, Shuqualak, Miss- 140 
Wilson Creek, Lebanon, Ky --__-- 200 Bardwell Pond, Shuqualak, Miss- 280 
Rolling Fork Creek, Lebanon Ky- 200 Jackson Pond, Shuqualak, Miss -- 210 
Middle Fork of Red River, Lex- Millpond, Shuqualak, Miss _.--.-- 210 

Ino ton Why se eee 300 Lake Lutz, Canton, Miss---._..--- 280 
Chaplin River, Springfield, Ky... 150 Mitcheil Lake, New Albany, Miss- 200 
Beach Creek, Springfield, Ky ----- 100 Ford Pond, Waterford, Miss--_-..- 300, 
Spring Lake, Salem, Ky eregee 28 150 Mill Pond, Oakland, Misst2 ee 150 
Dick River, Danville, Ky - ..._--- 200 Middle Fork Cr eek, Hamburg, 

Lancaster, Keyes tee 100 Miss: 22.5. Soest eee ee 42) 
Little River, Hopkinsville, Key 200 Horseshoe Lake, Aherdeen, Miss- 150 
Lake Clough, Kuttawa, Ky-.----- 200 Applicants in Mississippi----. ---- 10,980 
Slaughters Reservoir, Slaugh- Railroad — Reservoir, Willow 

ters, Ky: s2s8- ce eusscciee cies cea! 150 Springs; Motes. eee 50 
Elkhorn Creek, Frankfort, Ky --- 200 Chick Lake, Excelsior Springs, 
Barren River, Bowling Green, Ky 150 Mo Eoeesiestese 150 
Lake Mingo, Nicholasville, Ky... 100 Spring Lake, Nevada, Mo. __..-_-- 50 
Kentucky River, Beattyville, Ky. 150 || Spring Lake, Joplin, Mo ----..---- 32 
Rockcastle River, Livingston, Ky 200 Applicants in Missouri ------.---- 438 
Applicants in Kentucky ...------- 4,900 Koctenai River, Libby, Mont----- 150 
Red Bayou, Gilliam,La_. _----.-- 100 || Chimney Lake, Toston, Mont----- 150 
Cottonwood Bayou, Dixie, La _-_-- 1U0| Prairie Grove Lake,Toston, Mont. 150 
Lake Martin, Cades, La- .___-----. 50 || Fay Lake, Kalispell, Mont -_------ 150 
Bayou Robert, Alexandria, La _-- 100 Mohn Lake, Kalispell, Mont ------ 150 
City Park Lake, New Orleans, La 125 || Echo Lake, C reston, Mont -_--.--- 150 
Lake Tasse, Jeanerette, La_-_--.-- 50 || Applicant at Townsend, Mont --- 150 
Artificial Lake, Cypremort, La -- 50 Frenchman River Millpona, Im- 
Lake Chaplin, Natchitoches, La-- 50 perial; Nebr ne a ee 25 
Lake Julia, Bermuda, La --__--__- 50 Seymour Lake, Seymour Park, 
Applicants in Louisiana____---.-- 350 Nebr.....- 30 
Chesapeake and Delaware Canal, Spring Lake, Grand Island, Nebr. 25 
Baltimore, Vicia == ae aeeee 150 Applic: ant at Tobias, Nebr.__.._.- 25 

Severn River, Waterbury, Md __- 150 Crystal Lake, Concord, N. H--.-.-. 450 
Monocacy River, Frederick. Md_- 600 Decker Pond, Boonton, N.J —----- 150 
Spring Lake, Forest Glen, Md... 100 Jaquie Lake, Morris Plains, N.J_- 100 
Gunpowder River, Shamburg, iPr ckett Millpond, Woodbury, 

Mac oc ev cenceue es ee ae ee 150 | Nie eee 150 
Little Antietam River, Rock- | Rees Lake, Blair, N.J_---_---- 150 

bridge, Md - 150 | Millstone River, Pr inceton Junc- 
Pocomoke River, “Snowhill, ‘Md - 1,500 | tion, Ned)... 42 ee eee 150 
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Species and disposition. Sura Species and disposition. eo ee 

Black bass—Continued. Black bass—Continued, 
Falcon Lake, Sicklertown, N.J--- 150 Grand River, East Orwell, Ohio_- 150 
Reservoir, Socorro. N. Mex. ------ 50 Lake Pippin, Brady Lake, Ohio ~_- 165 
Lake Van, Hagerman, N. Mex.--- 100 Stillwater River, West Wilton, 
Lake LaCueva, Raton,,.N. Mex --- 100 Ohio! ses ee ee 200 
Willow Lake, Malaga, N. Mex._-. 50 Congress Lake, Congress ‘Lake, 
Gila River, Silver City, N. Mex--- 100 TO Naee ess esee ee ease sewer 2, 155 
Rio Grande River, N. Mex.— Ap plicantsini@hiogss sees ee. ae 1,340 

Bernalulowee == ee Fee 100 Willow Pond, Perry, Okla -.-----. 50 
hormtoneelss. se sees 100 Crutcho Creek, Oklahoma, Okla. - 50 
Hispano aees. es eee 100 Little Deer Lake, Weatherford, 
imi doe. = Skee 1 See 100 OR aes Sea ees tae. 200 

Spring Lake, Springer, N. Mex... 100 Applicants in Oklahoma -.---. -__-- 1, 650 
Reservoir, Santa Fe, N. Mex--.--- 50 Juniata River, Sprucecreek, Pa _- 66 
Indian School Pond, Tularosa, Juniata River, Huntingdon, Pa _- 133 

DNV E Greene tac 65 22 ye MD ay Ee 50 Delaware River, Shohola, Pa -_-_-- 300 
Marian TAES Gallup, N. Mex...--- 100 Crystal Lake, Carbondale, Pa __-- 200 
Applicants in New Mexico-...--. 200 Sims Pond, Masthope, Rae a8 150 
Tuscarora River, Wilson, N.Y --- 600 Lake Teedyuskung, Rowland, Pa 150 
Canisteo River, Addison, PW ns 200 Beaverdam Creek, Coalport, Pa. 66 
Round Lake, Monroe, NFM OlS. 400 Swatara Creek, Tremont, Pa___-_- 150 
Summit and Twin lakes, Central Tulpehocken Creek, Reading, Pa- 200 
IVAI RO INE ire ee een ee ee ee 400 Forest Lake, East Stroudsburg, 

Cromwell Lake, Highland Mills, 12 ee ee eOMen en le ee eee 200 
INV ge as: eas 200 Mud Lake, East Stroudsburg, Pa- 200 

Potagu Lake, Sterlington, Neve! 150 Lake Taminent, East Strouds- 
Lake Cuba, Cuba, N Te [eh ee ees 200 Lele Gefen of: epee AES So ee eee 200 
Spring Lake, Briarcliff Manor 5 Lake Minisink, East Strouds- 

INDY SS sees tee 150 burg) Pals ea oe eee 150 
Lake and stream, Ster lington, SSSR reek, Elyerson, Paez 50 
NY 150 Schuylkill River, Norristown, Pa 75 

Wallkill Creek, New Paltz, N.Y__ 150 Perkiomen Creek, Norristown, 
Salmon River, Fort Covington, Pa 288 see ee eee 75 

BNR Y eee ae eee Se ak Ce lice 500 Pickering Creek, Phoenixville, Pa 50 
Mountain Lake, Sullivan County, ; Lake Memeta, Wernersville, Pa_- 50 

ia Ga! Sah Se Sere ee eee 150 Mountain Lake, Troy, Pa-_-__-.__-- 150 
Schroon Lake, Riverside, N. Y - 500 Lake Silkworth, Plymouth, Pa__- 150 
Williamsville Fishponds, Wil- Fulton Millpond, Everett, Pa-_.--- 130 

itamnsiyallesNiey sense sao sense e 400 Spruce Creek, Sprucecreek, Pa_- 50 
Far Pond, Shinnecock Hills, N. Y- 100 Wrighter and Dunn lakes, 
New Pond, Fayetteville, N.C ---.. 100 IRiompSonhibaesssscees see 150 
Briny Branch, Fayetteville, N.C. 100 Coxtown and Comfort lakes, 
Carver Pond, Fayetteville, N.C_- 100 Thompsonsbas esses seas esos 150 
Blount Creek, Fayetteville, N.C - 100 Honeoye Creek, Shinglehouse, Rae 200 
Little Alamance Creek, Burling- Triangular Lake, Wilkesbarre,Pa 750 
PORN Omen ee See wee DE ot 100 Penny pack Creek, Hatboro, Pa__. 75 

Rocky River, Harrisburg, N. C__- 100 Reservoir, McDonald, Pa ____.___- 33 
Ruin Creek, Oxford, N.C -.-:..._- 100 Harvey Lake, Harvey Lake, Pa-_- 200 
Pigeon River, Canton, N.C_.-- -- 100 Susquehanna River, Susque- 
Fairfield Lake, Brevard, N.C __-- 150 HannaPasss 255 5- SS eee Bie see 375 
Bae Old Pond, Warren Plains, Spring Lake, Edinboro, Pa 50 

PRCA Ry MIAME: 22 100 Allegheny River, Kittanning, Pa- 66 
King’s Mountain Pond, Grover, Lake Lebouff, Waterford, Pa-_... 50 

INC eee eee 100 Green Pond, Port Carbon, Pa---. 150 
Swift Creek, ‘Clayton, NEG GO 100 Ridley Creek, Media, Pa -_.____-_-. 50 
Ladd Creek Millpond, Fmohall. Brandy wine Creek, Chadds Ford, 
N.C 100 Je psc egs Cook Mek ers 3 = ee ee 50 

Bering ‘Creek, Wilkesbor 0, ENE: 100 Elk Lake, Alford, Pa--....------ 150 
Bleven Br anch, Cr anberry, NCO. 100 Moosic Lake. Wimmer, Pace 150 
Applicants in North Carolina_- 2, 700 Aughwick River, Huntingdon, 
Spiritwood Lake, Jamestown, PA Leino BESO NS PA Apa cB iy 50 

IND at. 22 ese Pe Baa 2, 100 Stone Creek, Huntingdon, Pa ___- 66 
Willow Lake, Coopertown, N. Stone Creek and tributaries, 

ae ets tS 150 JOhHNStOwNs ae sss ee eee 50 
Lake Hiawatha, Sykeston, N. Dak 80 Applicants in Pennsylvania----.- 225 
Devils Lake, Deviis Lake, N. Dak. 375 Bowen Pond, Riverside, R.I_----- 200 
Stump Lake, Lakota, N. Dak ____- 380 Stillwater Pond, Stillwater, R. I_- 225 
Applicant at Edgerly, N. Dak ___- 150 Yorker Pond, Kingston, R.I._-.-- 200 
Rockfork Creek, Newark, Ohio _- 150 Silver Lake, Wakefield, R.I ------ 200 
Hocking River, Nelsonville, Ohio. 150 Applicant at Wickford, R.I__-_--- 150 
Miami River, Dayton, Ohio_-_.__. 550 Rhode Island Fish Commission, 
Spring Lake, Aurora, Ohio____._- 150 Westerly dss ees: 1,000 
Grand River, Painsville, Ohio __-_- 150 Mountain Creek, Greenville, S.C- 100 
Stream at Portsmouth, Ohio____. 200 Broad River, Hickory Grove, S8.C- 150 
Muth \Lake, Cumminsville, Ohio - 200 Anderson Millpond, Harrold, 
Mill Creek, Wyoming, Ohio ~____- 200 FS Bl Ope Misc Hate Sees 3) Vaaet seg se eae 75 
Long Pond, Moran, Ohio-----. ___. 100 Willow Pond, Abbeville, S. C_._-- 100 
Cuyahoga River, Mantua, Ohio _- 150 a Ae est Creek, Spartanbur Bs 
Whitewater River, Harrison, SHAORS fei Si ee: a 100 
OLE eee ee Rae, ae eee 200 Millpond, ‘Spar tanburg, S. C 100 

Odell Lake, Lakeville, Ohio___._-- 100 Ingleside Lake, Charleston, S 106 
Mad River, West Liberty, Ohio - 150 Little River, Honeapath, Ss. & oe Ss 50 
Olentangy and Scioto Rivers. Suggs Millpond, Sanford, SiCzt- 150 
Marion, Ohio 250) Applicants in South Carolina ---- 1,075 
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Adultsand 
yearlings. 

Black bass—Continued. 
Water company Ss 
Sturgis, S. Dak 

Sylvan Lake, Custer, S. Dak_____- 
Spring Brook, Spearfish, S. Dak -- 
Lake Hendricks, White, 8S. Dak-- 
Artificial lake, Tripp, 8. Dak - 
Pickerd Lake, Webster, S. Dak__- 
Fish Lake, Armour, S: Dak mre 
Clear Lake, Clear Lake, S . Dak - 
Foot Cr eek, Aberdeen,S. Mak 
Vermilion, River, ‘Montr ose, 

8S. Dak 
Applicants in South Dakota----.- 
Millpond, Winchester, 'Tenn 
Barren Fork River, McMinn- 
ville,Tenn - -_-- 

Paint Creek, Greenville, Tenn ___- 
Nine-Mile Creek, McGhee, Tenn-- 
Spring Lake, McGhee, Tenn 
Watauga River, Watauga, Tenn - 
Poplar Creek, Clinton, Tenn ------ 
Mountain Lake, Leas Springs, 

reservoir, 

TRON Aye ie oe eee Sa 
Tributaries of Cumberland 
RiversJellicowlenn eee = 225 -wer 

Millpond, Cedarhill, Tenn_-._--_-- 
Springdale Park Lake, Coving- 

ton, Tenn __- 
Oakview Pond, Gibson, Tenn____- 
Willow Pond, Gibson, Tenn. --..-- 
Big Creek, Roger sville, Tenn _ 
Flint River, Fayetteville, Tenn _- 
Cane Creek, Fayetteville, Tenn _- 
Fall Creek, Russellville, Tenn - 
Sequahatchie River, Dunlap, 
Tenn ees : 

Big Creek, Del Rio, Tenn 
Bent Cr eek, Whitesburg, Tenn -- 
Millpond, Lawrenceburg, Tenn _- 
Duck River, Lewisburg, Tenn .__- 
Spring Creek, Normandy, Tenn _- 
Spring Lake, Woodstock, Tenn__- 
Electric Lake, Chattanooga, 
Tenn- wo, 2 Hes te epee eee 

Watauga “River, “Elizabethton, 
Tenn. BE Beas 

Pinewood ~ Lake, Clarksville, 
MGMT 2 Spe he Ba Re 

Applicants in Tennessee ___------- 
Lake Thorne, Longview, Tex- ---- 
Hill Lake, Longview, Tex 
Horseshoe Lake, Longview, Tex - 
Fish Lake. Overton, Tex. -......-- 
Spring Lake, Overton, Tex 
Graham and Allen Lakes, Over- 

ton, Tex 
Clear Creek, Stone, Tex---_---- ---- 
Rucker Lake, Farmville, Tex . 
Asylum Lake, Austin, Tex _- 
Middle Lake, Georgetown, Tex -- 
San Gabriel River, Georgetown, 

CypressCreek, Marble Falls, Tex - 
Artificial lake, Kenedy, Tex _----- 
Highland Lake. Palestine, Tex --- 
Jackson Lake, Palestine, Tex--_-- 
Cartmell Lake, Palestine, Tex ---. 
Lake Leroy, Palestine, Tex. es 
Waterworks Lake, Palestine, Tex 
Lake McDonough, Phelps, Tex-_. 
Chittopin Creek, Sinton, Tex ___- 
Field Creek, Llano, Tex 
El Caney Pond, Crockett, Tex _-- 
Lakeside Lake, Marshall, Tex _-_-_- 
Bonita Lake, Marshall, Tex --_.--. 
Kate Era Lake, Marshall, Tex ___- 
Artificial lake, Cleburne, Tex ___- 
Trinity Rod and Gun Club lakes, 
Dallas Rex cece sees Ste ap oe 

Exall Lake, Dallas, Tex 

Re servoir, Teas Tex - 6 Ds a 
Fish Lake, Lufkin, Tex 

Black bass—Continued. 
Lake Thorn, Waskom, Tex ._-__--- 
ee lake, Ozpkane Home, 
Tex 

Reservoir) Alice; exes -se-ee ee 
Panther Creek Millpond, Mem- 
Dhis.Lexyessee Bd eae | 

Spring Lake, Ter roll, Texc:.205. 
Rito Blanca Creek, Channing,Tex 
Giles Lake, Mineola, Tex 
Spring Lake, Eskota, Tex 
Mason Lake, Dukerex ssa sees= 
ClearLake: Dukeyexsee-ssene => | 
Natural Lake, Panhandle, Tex __- 
Salado Creek, San Antonio, Tex - 
Salado and Santa Rosa creeks, 
Monahans exer. se eae es 

San Antonio River, San Antonio, 

Alazan C ‘reek, San Antonio, Tex _- 
San Pedro Springs, San Antonio, 
Tex .- cs 

Tecovas Cr eek, Amarillo, | Tex___- 
Champion Creek, Loraine, Tex _- 
Pope Creek, Honeygrove, Tex .__- 
City reservoir, Honeygrove, Tex- 
Chief Lake, Taylor, Tex ---.------ 
Brushy Lake, Taylor, Tex 22-23 
Fish Pond. Iatan, Tex. 
South Fork Washita River, Can- 

adian, Tex 
Clear Cr eel ‘Canadian, Tex ____-- 
John Creek, ‘Canadian, Mxaeenns| 
Washita River, Canadian, Tex - 
Big Timber Lake, Canadian. Tex - 
Williams Creek, Canadian, Tex - 
Johnson Hole, Abilene, Tex 
Horsehead Creek, Abilene, Tex _- 
Lytle Lake, Abilene, Tex .._._.__- 
Mannewitzer Lake, Abilene, Tex- 
Cameron Dam, Abilene, Mex 22 
Steffen Lake, Abilene, Tex 
Clack Pool, Abilene, Tex-.---. .--- 
Thompson Pool, Abilene, Tex -i2. 
Rainy Creek, Abilene, Tex 
Swan Lake, Abilene, Maxi ee =o: = 
Fish Lake, Dundee, Tox auaa sons. 
Lake Polk, Temple, TRexs = ease c|| 
Doe Creek, Memphis, Tex -- 
Lake Katrine, Timpson, Tex -_-. 
Shipp Lake, Smithville, Tex----- 
Lake Sandhill, Jonesville, Tex_ 
Lake Eloise, Waco, Tex 
Spring Lake, Yorktown, Tex .--- 
Spring Lake, Nacogdoches, Tex 
Fern Lake, Nacogdoches, Tex- 
Tavice Mill Pond, Nacogdoches, 

ee Mill Pond, Nacogdoches, 
ex 

Mater works Pond, Nacogdoches, 
exer == 

Poe Lake, Nacogdoches, Tex ___- 
-Cantonment Cr eek, Miami, Tex - 
Chicken Creek, Miami, Tex-..-.- 
Spring Creek, Miami, Tex 
Jones Creek, Miami, Tex _- 
Maine Call Creek, Miami, Tex __- 
Turner Creek, Miami, Tex ----.--- 
Dugout Creek, Miami, Tex ------ 
Conch Creek, Miami, Tex -- 
Bass Lake, Wichita Falls, Tex-_- 
Lake Wichita, Wichita Falls, Tex - 
Spring Lake, Higgins, Tex-----. - 
Long Creek, Higgins, Tox - 
Benson Fork of Red River, Can- 

yon City, Tex -- P 
Bass Lake, Canyon ‘City, Tex __ 
Sprivg Lake, Henrietta, Tex ---- 
Reilly Lake, Iowa Park, 'Tex ---.- 
Fish Lake, Claude, Texd 2 
White Dee ar C reek. Pampa, Tex 

Str eam at Weather for d, Tex ere 
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yearlings. 

Mann Lake, Weatherford, Tex-- 
Pedernales River, Fredericks- 
burg, Tex 

Little Brazos River, Hearne, Tex - 
Bear, Slaughter and Onion 
creeks Manchaca, Tex -.---..-. 

Wildcat Creek, Vernon, Tex-___- 
Spring Creek. Victoria, Tex 
Railroad Reservoir, Moore, Tex-. 
Colorado and Llano iivers, 
Kingsland, Tex. USN sou Se 

Birdwell Lake, Bigsprings, Tex... 
Applicants mulexas 2s Ie = 
North Pond, Johnson, Vt--.--.--- 
Hinesburg Pond, Williston, Vibeee 
ond, South Londonderry, 

Great Back Bay, St. Albans, Vt-- 
Lake Hortonia, Brandon, Vt-. .--- 
Potomac River, Dayesville, Wakes 
Millpond, Roxbury, Vaio cess ie 
Reservoir, Petersburg, Va__...--. 
oda Millpond, Petersburg, 

Lees Pond, Petersburg, Va-_---..-- 
Baxter Pond, Petersburg, Va--- 
Totty Millpond, Petersburg, Va_- 
ane Millpond, Petersburg, 

Vanity Millpond, Ar rington, Va- 
Merriken Lake, Staunton, Va_--- 
Middle River. Staunton, Va 
Jones Lake, Guinea, Va 
Licking Creek Pond, Fairoaks, Va- 
Holly Springs, Cotman, Va_.-.-.-- 
Hughs River, Culpeper, Va_.--.-- 
Corbon Pond, Avalon, Va- 
Tinker Creek, Hollins, Va 
Cedar Run, Catletts, Va 
Stony Creek, Edinburg, Wis Se: 
Stinting River, Franklin June- 
PONS Viadee. fo eee 

Banister River, Fr. anklin Junc- 
tion, Va 

Allen Creek, Franklin Junction, 

tion, Va 
Whitethorn Creek, Franklin 
Junction, Va 

West Fork Shenandoah River, 
Strasburg Junction, Va-_-_--_...- 

peaches Millpond Goochland,Va- 
Staple Lake, Esmont, Va_.---_--- 

plewood Pond. Richmond, Va- 
ring Lake, Richmond, Va 

Gordecet Pond, Richmond, Va_-- 
Edgemeer Pond, Richmond, Va _- 
Spring Lake, Richmond, Va..--.-- 
Granite Lake, Richmond, Va....- 
Little River, Pulaski, Va 
Ice Pond, Urbanna, Va.. é 
Rappahannock River, Reming- 

ton, Va 
Millpond, Burkeville, Va - 
Goose Creek, Plains, Waites oshs 

Little River, Beaverdam, Va-..-- 
Bluestone Creek, Graham, Va - 
“ase Hill Lake, Charlottesville, 

peed ea at SS OF ert 
Reservoir, Harrisonburg, Va-..--- 
Sugar Creek, Herndon, Va...-..--- 
James River, Glengyle, Va_---._- 

Balcony Falls, Va-- 
Gilmores Mills, Va- 

Granite Lake, Chesterfield, Va 
Shenandoah River, Boyce, Va 
Page Spring, Boyce, Va-_._..._.--- 
Wirt Millpond, Oakgrove, iWaeee 
Millpond and Jones Branch, 
Providence Forge, Va --. ---. - 
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| Black bass—Continued. 
Pohoke Pond, Whitehouse, Va_-_- 500 
Denton Pond, Doswell, Va-------- 200 
Jones Creek, Dispatch, Va______-. 300 
Stubbs Millpond, Sassafras, Va_- 200 
South For Roanoke River, 
ShawsvillewVars-ce eee se ae se- 300 

Cave Creek, Wytheville, Va_-_-___- 1,200 
Tate Run, Wytheville, Va--__-__- 2,500 
Tinker Creek, Hollins, Va _-_-_-__-. 800 
Applicants in Virginia--_-_--_- 3, 125 
Oneanan Creek, Mar tinsburg, 

Bes ES Sean sue e ee eee 200 
eRe Creek, Martinsburg, sak 

Sk a es ee ee koh oo OU ) 

Shanandoal: River,Charlestown, 
PA Wore wed ue aX 500 

Elk River, Charleston, W.Va... 50 
- Little Kanawha River, Fishing 

Camp, W. Va- Ses a eee 60 
Tug River, Williamson, W. Va_- 80 
Cheat River, Parsons, W.Va.._._- 200 
cant at Harpers Ferry, 

a a anes ee te eext  n ee 100 
Elbow and Newton lakes, Athel- 

stane, Wis-_ par ee 30 
Pike Lake, Iron River, Wis____--- 10 
Yellow River, Necedah, Wis __._. 20 
Applicant at Augusta, Wiis. 1 14 10 
Lake Desmet, Sheridan, Wyo ---- 35 
Reservoir at Taylor, Ontario, 
Canada i> eee ere 150 

Piedras Verdes River, Colonia 
JUALEZ, MExICOs ees eee ee 2,500 

Notales ss es ee ye 228, 105 

|| Crappie: 
|), “Millpond ,/Dothans Ala = 5,92 --225- 50 

In iaerera Millpond, Opelika, Ala - 90 
Millpond, Waverly, Ala-._..-..-- 45 
Hill Lake, Bnfaula, Ala.2. ) 12 225 
Frog Creek, Rock Run, Ala. ---- 75 
Bethea Lake, Faunsdale, Ala ___. 100 
Applicants in Alabama-.----.....- 1, 005 
Lake Como, Como, Fla -____------ 2 
Waterworks Lake, Marietta, Ga-_ 30 
Fouche Pond, Rome. Ga---. ------ 25 
Clemmons Millpond, Summer- 

ville, Ga - 75 
Shropshire ‘Millpond, Summer- 

Walle. (Gars sere rere. See 50 
Norton Creek, Jasper, Ga __-.___- 300 
Dennis Creek, Neda, Ga mth eet ere 106 
Reservoir, Atlanta, Ga - cS 100 
Lakewood Lake, Atlanta, Gales 15 
Burpee Millpond, Newnan, Ga_- 15 
Big Spring, Calhoun, Ga -__.----- 15 
Yall Lake, Calhoun, Ga.-..-_-.-..- 15 
Charlie Creek Dam, Blue Binge, 
Gass : 50 

Lake Clara Meer, Atlanta, Game 15 
Spring Lake, Jasper, Ga-_---.. .-- 150 
East Lake, Atlanta, Gag@ncnks: 15 
Applicants in Georgia_____._.---- 1,035 
Spring Lake, Oakland, Ill__ -__-- 40 
Pistakee Lake, McHenry, Ill ----- 30 
Channel Lake, Antioch, []l______- 40 
Long Lake, Long Lake, Ill] _-__---- 50 
Millpond, Germantown, Pee cece 180 
Clear Lake, Germantown, III ---- 180 
Clement Lake, Danville, Ill ------ 100 
Grays Lake, Grayslake, I]l------. 50 
Pistakee Bay, Nippersink, II] ---- 700 
Sangamon River, Decatur, II --- 50C 
Applicants in Illinois .--_-------- 485 
Cedar River, Orchard, Iowa ----- 200 

Charles City, lowa- 200) 
Maquoketa River, Dundee, Iowa- 75 

Manchester, 
LoWaie- sees: 79 

North Fork, Maquoketa River, Re 
Worthington, LOW alate so 175 

Upper Iowa River, Chester, lowa- 50 
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Crappie—Continued. 
Crane Creek, Chester, Iowa-..--- 
Volga River, Fayette, Iowa ------ 
Little Turkey River, iavan, 
lOWazeeo ee 

Applicants in Lowa ee: 
Reservoir, Kendall, Kans 
Applicants i in Kansas 
Greenwood Lake, Greenwood, La 
Deer Lake, Onota, Mich .__.. 
Clark Lake, Watersmeet, Mich __ 
Eagle Lake, Willmar, Minn _____- 
Lake Minnewaska, Glenwood, 

Minny 222225 
Redwood River Pond, ‘Redwood 
Halls vinnie tape eee se Sa aes ae 

eae Lake, Excelsior Springs, 

Applicant at Perryville, Mo ____- 
Frenchman River Millpond, Im- 

penial, INebres.--) ea eee 
Seymour Lake, Seymour Park, 
Nebr 

Spring Lake, Grand Island, Nebr- 
Applicant at Tobias, Nebr 
powcr Lake, Jamestown, 

Dak 
Devils Lake, Devils Lake, N. Dak. 
Stump Lake, Lakota, N. Dak__._- 
Stillwater River, West Wilton, 
Ohio. : 

Congress ‘Lake, Congress ‘Lake, 
Onion y 

Lake Erie, Cleveland, Ohio___.__- 
Lake Hendricks, White, S. Dak__- 
Sylvan Lake, Custer, S. Dalkkessse: 
Water Company’s Reservoir, 
Sturgis, S$. Dak 

Spring Brook, Spearfish, S$. Dak-_- 
Applicant at Castalia, SepDakse 
Lake Blanche, Austin, Tex 

Tex 
Chicken Creek, Amarillo, Tex --- 
Berry Creek, Georgetown, Texee 
Middle Lake, Georgetown, Tex __ 
San Gabriel River, Georgetown, 

Ui Neb cei yee ae ig gs Seaeet 
Lake Farrar, Ennis, Tex .__._----- 
Spring Lake, Ennis, Tex --______-- 
Cotton Oil ‘Company’ s Pond, 
Kaufman, Tex 

Guadalupe River, Kerrville, Tex- 
Spring Creek, Victoria, Moxy ao 
Spring Lake, Waco, Tex....___. -. 
Lake Eloise, Waco, Tex-_-.__--.-- 
Bold Spring Lake, Waco, Tex --_-- 
Reservoir, Cuero, Tex -..._------- 
Lone Pine Lake, Cooper, Tex-_-__- 
Llano River, Llano, Tex-___------ 
Colorado River, Kingsland, Tex. 
El Caney Lake, Crockett, Tex .__- 
Artificial Lake, Naples, Tex---. -- 
Trinity Rod and Gun Club Lake, 

DallasVWex:. so: -) see. See 
Colorado River, Fairland, Tex... 
Hamilton and Morgan creeks, 

Burnett, Tex - 3 
Graham and Allen lakes, “Over- 

ton, Tex 
Giles Lake, Mineola, Tex 
Salado Creek,San Antonio, Tex . 
Sa entonio River, San Antonio, 

take Katrine, Tineont Pex 2078 
Pine Lake, Palestine, Tex - 
ape ing Lake, Palestine, Tex .-.__- 

oore Lake, Moore, Tex 
Railroad Reservoir, Moore, Tex _- 
Nueces River, Cotulla, Tex ____. _- 
Cold Spring Lake, Yoakum, Tex.- 
Beaver Creek, Burnett, Tex ---.-- 
Lake Kyle, Kyle, Tex. 

Adults and 
vearlings. 

“ F : +4 Adultsand Species and disposition. yearlings. 

Cr ‘ep pie Continaed: 
Hayes, Marshall, Tex.....--- 100 

ApplicantsiinjRexasies=-se- eee = 3, 740 
James River, Gilmores Mills, Va - 35 

Glengyle, Va.___.--.- 150 
Balcony Falls, Va - 100 

Buffalo Creek, Fairmont, W. Va_- G2 
Wheeling Creek, Elmgrove, W. 

Via. i ee ee eee 240 
Elk River, Charleston, W. Va__-_-_- 100 
Hughes River, Pennsboro, W.Va. 96 
Little Kanawha River, Fishing 
Camp, Wi. VWariesete ee ae 480 

Tug River. Williamson, W. Va- 75 
Quarry Lake, Cornwallis, W. Va_- 42 
Elbow and Newton lakes, Athel- 

Stane; Wis e4asce stink eee 250 
Pike Lake, Iron River, Wis - ------ 100 
Yellow River, Necedah, Wis------ 125 
Applicant at Augusta, Wis---._--- 50 
Lake Desmet, Sheridan, Wyo--_-_-- 300 
Big Goose Creek, Sheridan, Wyo - 2,125 

Total.i. eect etateh nse Sets 30, 467 

Rock bass: 
| Ingram Millpond, Opeltie, 2 aa 400 

Millpond, Opelika, A aes 150 
Applicants in Ae ee ee 1, 050 
Applicants in Arkansas -----_-__- 100 
Applicants in Delaware ___.-.___- 150 
pens Branch, Mount Pleasant, : 

Hudson Pond, Tucker, Ga ______-- 50 
poe ond, Cuthbert, Ga Sees 50 

plicantsiim!Georeiae sess aese= 850 
Sphur Creek, Sulphur, Ind. T _- 250 
Applicants in Indian Territor y. 100 
Smoky Hill River, Enterprise, 

Kans: .2siceet eee ee 300 
Reservoir, Kendall, Kans___.-.--- 200 
Waldock Lake, Pratt, Kans ------ 200 
Crooked Creek, Fowler, Kans ---- 75 
Spring Creek, Meade, Kans ------ 25 
Reservoir, Meade, Kans -__.__ ._-.. 200 
Little Arkansas River, Wichita, 
Kians.22 22/5565 Sea aeh i ee RE 300 
Sere River, “Minneapolis, Bee 

Wea. snd Bull creeks, Paoli, 
Kans 2-3. 83225235. eee 500 

Elk and Cana river S, “Gr enola, 
Kans. 25226262 225-2 ea ee 300 

Honest. Lake, Bonner Spree, 
Kan eziseas 200 

Tobnt Cred Ashland, Kans__-..-- 800 
Applicants in Kansas....-..--.--- 3, 100 
Applicant in Louisiana.-.----_._- 100 
Locust Run, Mechanicsville, Md - 100 
Branch of Patuxent River, Lau- 

rel, Md ---- Sg ee 226 
Applicant i in Maryland. eae AA 100 
Cut-off Lake, Brunswick, Mo-_--- 200 
Clay Lake, Jefferson City, Mo..-- 150 
Spring Lake, Nevada, Mo-_..--..--- 200 
Spring Lake, Poplin gO Pessoa 445 
James River, Aurora, Mo.. Poe 100 
Applicants in Missouri ......_---- 400 
Prickett Mill Pond, Woodbur Ys ea 

Reservoir, Folsom, N. Mex - 100 
Applicant at Deming, N. Mex _- 300 
Ewen Creek, Pinehall, N. C-_------ 150 
Beaver Lake, Fayetteville, N.C -- 250 
Twitle Pond, Roxboro, N.C --.--- 85 
Lochlily Pond, Roxboro, N.C ---- 85 
Rogers Lake, Warren Plains, 
NC a8 9: Ny eet eee 120 

Hine s Mountain Pond, Grover, 
N. ¢ “te 100 

Fish Club ‘Pond, Wilson, N. (Clie 150 
Applicants in North Carolina --- 600 
Little Deer Lake, Weatherford, 
Okla che. Fos: 2 2 eee eee ee 100 
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Species and disposition. Sore 

Rock bass—Continued. 
Applicants in Oklahoma--....._.-- 800 
Lake Rowena, Ebensburg, Pa ..--- 100 
Ridley Creek, ‘Media, Payee es 2 100 
Brandywine Creek, Westchester, 

Pa aS 200 
Dorland, Pa. 300 

Pennypack Creek, Hatboro, Pa... 100 | 
Applicants in Pennsylvania Saceee 100 
Applicants in South Carolina-.--- 350 
Millpond, Newport, Tenn...__---- 100 
Toms Creek, Del Rio, Tenn-__-_---- 100 
Cedar Creek, Coalcreek, Tenn ---- 50 
Doe River, Elizabethton, Tenn_-_.- 200 
Applicantsin Tennessee_--__------ 550 
Chicken Creek, Amarillo, Tex ___- 275 
Cypress Creek, Marble Falls, Tex- 250 
Dry Creek, Richmond, Tex -_-_--_- TOU 
Big Creek, Richmond, Tex-__-_-.__- 725 
eoere Lake, Corpus Christi, Tex. 300 

<esin North Creek, Canadian, 
Tex vee 100 

Washita River, Canadian, Tex -- 100 
Colony Fork Reservoir, Ranger, 
eae seenes eet ee eS Se 225 

Bold Springs Lake, Waco, Tex _-_- 75 
Onion Creek, Kyle, Tex.-.. ..-.... 200 
Lake McDonough, Phelps, Tex--- 400 
Clear Fork Trinity River, Fort 
WAG HAS 4 Ney degen ce ee eee 100 

Spring Lake, Ennis, Tex ---_. .__-- 400 
Cold Spring Lake, Yoakum, ‘Tex 15 
San Antonio River, San Antonio, 

Ito. Se a a ee ee 300 
Guadalupe River, San Antonio. 
Tex - 100 

San Marcos River, ,San Marcos, 
ANG i Con 98 en Se on ee 500 

Applicants im Roxas = J2-22 2.25). -* 3, 440 
Tinker Creek, Roanoke, Va- ._--.- 100 

Hollins, Va ._...--- 100 |) 
Chinn Creek, Plains. Va.--..-.- -- 100 
Maplewood Pon@, Richmond, Va- 100 
Reedy Creek, Ford, Va ..--------- 100 
Whiteoak Creek, Ford, Va._--_--- 100 
Buttonwood Creek, Ford, Va--_.- 400 
Tate Run, Wytheville, Va --_--.--- 155 
Applicants in Virginia -.-..--..-- 1, 200 | 
Applicant at Bluefield, W. Va ___- 100 | 

PO felt ses See a ee EEO sok 27,181 

Strawberry bass: 
Bull Bayou, Hot Springs, Ark....) 100 | 
Applicants in Indian Territory _- 200 
Crooked Lake, Fowler, Kans -___-_- 50 || 
Reservoir, Meade, Kans. ....-- ._-. 150 
John Creek, Ashland, Kans mee 22 200 
Applicants in Kansas_--.--..----- 300 
Lake Martin, Cades, La ._-----...- 125 
Foster Lake, Shreveport, La -_-_- 200 
Bayou Robert, Alexandria, La ... 125 
Lake Chaplin, Natchitoches, La_- 150 
Lake Julia, Bermuda, La --_-._--_- 150 
Applicants in Louisiana._._--_--.- 225 
James River, Aurora, Mo----..-..- 300 
Clay Lake, Jefferson City, Mo-___- 100 
Willow Pond, Perry, Okla ____..-- 100 
Lake Hayes, Marshall, Tex __-..._- 100 

: : 3 sins Adultsand 
Species and disposition. yearlings. 

Warmouth bass: 
Warm and Cold Springs creeks, 

BullochivallerG aaa ae oe 306 
Pistakee Lake, McHenry, Ill-_--.. 20 
Clements Lake, Danville, Il .--.-- 150 
Pistakee Bay, Nippersink, [l-_- -- 300 
Applicants in Ilinois-----.------- 80 
James River, Gilmores Mills, Va - 25 

Glengvle, Va .-.----- 100 
Balcony Falls, Va -- 50 

MO tale serene Serene ena 1,031 

Sun-fish: 
Pistakee Lake, McHenry, Ill. ----- 20 
Clement Lake, Danville, Il]_------ 150 
Pistakee Bay, Nippe rsink, Ts sek 100 
Applicantsin Illinois --_.------.- 105 
Stump Lake, Lakota, N. Dak .---- 2 
Devils Lake, Devils Lake, N. Dak. 33 
James River, Gilmores Mills, Va - 40 

Glengyle, Va-_..-.--- 200 
Balcony Falls, Va--- 150 

Little Kanawha River, Fishing 
Camps Wr Vidic cess eco cas| 180 

NG tale ste eee ee ee 1,010 

Bream: 
Hill Lake, Eufaula, Ala--.-_.-. .--- 400 
Silver Lake, Seale, Ala-.---------.- 150 
Euchre Creek, Seale, Ala ____.---- | 200 
Tadlock Lake, Seale, Ala ---.... --| 100 
Applicants in Alabamaves ss su. 400 
Soap Creek, Marietta. Ga-_-__---_- 100 
Warm Springs Creek, Bulloch- 
ville.Ga - 258 

Bowden Millpond, Raleigh, ‘Ga: 100 
Mallory Pond, F orsyth, Ga-4-2> 100 
Crysta Lake, Cuthbert,Ga ....-- 100 
Ocmulgee River, Juliette, Ga --- 150 
Spring Lake, Macon, Ga _--...-..--- 300 
Ingleside Lake, Macon, Ga _____-_- 100 
Lake Benson, White Sulphur 

Sporn ess Gates (eter se ne eae 100 
Warm and Cold Springs creeks, 

Bullochville, Ga-_-_--..- f Serene 267 
Applicants in Georgia .-__.-.__..-- 450 
Crooked Creek; Fowler, Kans ---- 400 
Spring Creek, Meade, Kans. -_._--. 100 
Reservoir, Meade, Kans --_-__-_---.- 500 
Applicants in Kansas---.-.------- 700 
Applicants in Louisiana --_.-.---- 400 
Spring Branch, Neosho, Mo -~----- 3, 480 
Shawver Lake, Seymour, Tex.-.. 150 
Seymour Creek, Seymour, Tex _- 400 
Clear Fork of Trinity River, 
oye Moin dig Ne. s ee 350 

Trinity River, Fort Worth, Tex - 650 
San Antonio River, San Antonio, 

Ute) Goes ie Syl Bee a a eee 1,500 
San Marcos Rrver, San Marcos, 
Tex_ 1,000 

Colorado River, Marble Falls, ‘Tex 1, 000 
Lake Kyle, Kyle, UN). ates ee ee 100 
Applicants in erase es aS 2, 545 

otal sabes pes en eee eae 16, 500 
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Details of distribution—Continued. 

Species and disposition. Fry. Species and disposition. Fry. 

Cod: | Lobster—Continued. 
Vineyard Sound, Mass.— North shore Long Island, Me_- 250, 000 
AG EMOUGH oo e-en ee ee eee 1, 406, 000 Between Schoodic and Petit 
Off Robinson Hole, Mass.... ---- 4, 869, 000 Manan. Me_ oa eee eee 250, 000 

Tarpaulin Cove, Mass -----. 36, 106, 000 Cutler Harbor, Me..-_-.....-.... 250, 000 
Jobs Neck, Mass -.----------| 27,693, 000 Johnson’ bay, Menseeesssesrr eee 150, 000 
Gayhead, Mass@ 22. -5---2-— 15, 370, 000 Boothbay Bay, off Cape New- 
Waquoit, Mass .----.--.-----| 4,020,000 agen; Me*. 22525. 24s eee 250, 000 
Lackey Bay, Mass.---------- 7, 155, 000 Casco Bay— 
CaniBuoya Masses sore ee 3, 271, 000 Off Saal Point, Mor2es23550 se- 250, 000 

Atlantic Ocean, Gloucester, Mass! 96,541, 0U0 Near north point Long Island, 
Beverly, Mass_- 3, 925, 000 Mee 5520.2 ee ee eee 1, 100,000 

Eel Pond, Woods Hole, Mass ---- 1, 558, 000 South shore Great Diamond Is- 
Green Pond, Falmouth, Mass_. 957, 000 lands iMes 1, 100, 000 

——_—_—_— || Off south shore Cow. Island, Me. 1,500, 000 
Total es nec see eee a eee eee 202, 871, 000 Midway between Peaks and 

Long islands, Me_-_-_.--- 1,500, 000 
Flat-fish: Near west shore Peaks ‘Tsland, 
Woods Hole Harbor— e- 1, 300, 000 

Off Woods Hole, Mass .-...-...-| 32,495,000 Near south shore Little Dia- 
Grassy Island, Mass -----.-- 1,527, 000 mond isiands Mere sae eens 1, 500, 000 
Lackey Bay, Mass ---------- 585, 000 Woods Hole Harbor— 

Green Pond, East Falmouth, Mass} 3,313, 000 Woods Hole) Mass sess. sass 1,975, 000 
Great Pond, East Falmouth, Mass} 1,523,000 Off Grassy Island, Mass __.----- 1, 524, 000 
Vineyard Sound, Lambert Cove, Devils Foot Island, Mass__- 572, 000 

Mass- - 1, 681, 000 Vineyard Sound, off— 
Hadley Harbor, Naushon Island, | Ce jartree Neck, Mass-. ------- 1, 165, 000 

Massie een ete acete een sent 2, 668, 000 | Nobska Point, Mass -._..---.--- 624, 000 
Acushnet t Harbor, New Bedford, | Great Ledge, Mass ---.--.--..---- 585, 000 

IMIARSS -ecccte= scone edooeeeses 438, 000 Woods Hole Harbor, Mass --.-- 798, 000 
a Atlantic Ocean, Gloucester, Mass} 23, 370, 000 

Mottaret? Soa ees eee se oe 44050 S000 off Scituate Har- 
_————— bor, Mass eee2=2 1, 423,000 

Lobster: Beverly, Mass ___| 2, 450, 000 
Fisher Island Sound, off Noank, Rockport, Mass -_| = 2, 800, 000 

Conny Sa eee ee 727, 000 Lanesville, Mass-_ 1, 850, 000 
Gulf of Maine— Barnstable Harbor, Barnstable, 

Off Cape Porpoise Light, Me_- 750, 000 MASS» 23 san. oo eta eee 986, 000 
Between Heron and Damascus | Gao! “Cod Bay, off Manomet, 
Cove islands, Me------ 250, 000 Mass. 35223322 23 oes 646, 000 

Northeast shore Georges" Is- Baveacde Bay, off Ween cre! 
land Meee Mele eater ee 1, 000, 000 Island, Mess 787, 000 

Off southeast shore Mosquito Long Neck 
Tsland Messe. 2 eee ee 1, 000, 000 Mass) ee 531, 000 

Northeast side Seal Harbor, Me 1, 000, 000 Massachusetts Bay, east of Mi- 
Southeast side Owls Head Bay, nots Light, Mass ~.--..-- 1, 800, 000 
I 12s see Sec irae) hp Mia fie pe LE 500, 000 Newport Harbor, N ewport, Ree 1, 266, 000 

Wood Island Harbor, Me_.----- 600, 000 — 
Off Deer island Mees goo Total iss. 22222 ee ee tae OUST OS 000 
Lunts Harbor, Long Island, Me_| 
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REPORT ON THE INQUIRY RESPECTING FOOD-FISHES AND 
THE FISHING-GROUNDS. 

By HuGu M. Situ, Assistant in Charge. 

RIVER AND LAKE FISHES OF MAINE. 

The fresh-water inquiries in Maine, referred to in previous reports, 

were continued in 1900 by Dr. William C. Kendall. In the latter 

part of the summer and early fall the Sebago Lake region was visited, 

principally with a view to obtain further data on the spawning of 

the native salmon (Salmo sebago). It was observed that there are 

distinct spring and fall runs of these fish into the streams for feeding 

and breeding purposes respectively. The spring salmon enter the 

streams in pursuit of smelts, and at that time will take the hook. They 

return to the lake with the downward movement of smelts. The fall 

fish very seldom bite. These facts suggest an explanation of similar 

habits intheseasalnon. Theearly seasalmon take the hook, while fall 

salmon seldom, if ever, do. It is quite possible that the early run is f \r 

feeding purposes. The fact that food is seldom found in the stomachs 

is not proof that the salmon do not feed, for after confinement in traps 

or when caught in gill nets they naturally get rid of their stomach 

contents, perhaps by disgorging, but more likely by digestion. 

Some interesting notes were obtained on the habits of fresh-water 

smelt in Sebago and Little Sebago lakes. Later Lake Auburn was 

visited and a collection of the native fishes was made. Here Hon. 

H. O. Stanley, one of the State fish commissioners, rendered assistance 

in various ways. A short trip was made to the Rangeley Lakes, in 

order, if possible, to study and collect the blueback trout (Salvelinus 

oquassa), but only one specimen was obtained. The fish have become 

scarce almost to extinction, but in the last ten years they seem to have 

changed their habits to some extent and have increased in size. For- 

merly a fish 10 inches long was the largest, and a weight of one-fourth 

of a pound was probably the heaviest. The specimens now caught on 

fly or spoon, or by bait-fishing at the bottom, weigh as much as 23 

pounds ‘This increase in size is ascribed to the abundance of smelts, 

the result of the plants made about 1891. 

Sebee Lake, one of the original landlocked-salmon lakes, was also 

visited. It was learned that there the salmon had the same migratory 

habits as the Sebago fish. From there Dr. Kendall went to Mataga- 

mon or Grand Lake, near the headwaters of the east branch of the 

Penobscot. A few years ago a gentleman from New York called at 

the Fish Commission Office in Washington to ascertain the identity 

111 
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of some small trout or salmon-like fish that he had caught at the upper 

end of the east branch below the foot of Grand Lake. He reported 

that they ran from 6 to 10 inches long and were sexually mature at 

that size. These interesting fish seemed to be identical with the 

small salmon found inthe Presumpscot River below Sebago Lake. A 

specimen of a ripe male only 6 inches long was obtained. No adult 

salmon were observed there, though it was learned that not longer 

than four years ago they were plentiful on the spawning-grounds 

within 2 miles of the dam at the foot of Matagamon Lake. 

At least 17 species of fishes inhabit Matagamon Lake and neighbor- 

ing waters. At one haul of a 12-foot seine in the mouth of a small 

brook 12 species were obtained. Of these, 3 were previously unknown 

from Maine waters, and the recorded range of 4 more was extended. 

The most interesting feature of this collection scientifically was the 

discovery of 2 unrecognized species of the minnow Leuciscus and the 

occurrence of the minnow Notropis muskoka, previously recorded only 

from Muskoka Lake, Ontario, together with the finding of the ‘‘shore- 

fish” (Fundulus diaphanus), the stickleback (Gasterosteus atkins), 
and the chub (Semotilus atromaculatus) in these new localities: 

Incidental to the clam-planting experiments on Casco Bay, a number 

of interesting observations were made in the Harraseekett River, a 

tidal estuary. The usual littoral fishes of the region were found in 

abundance. Young blue-fish (Pomatomus) were very common, and 

some had been seen the previous season, when they were supposed by 

fishermen to be butter-fish (Poronotus). Their presence in such large 

numbers is remarkable, since adults of this species have not been 

noticed in these waters, and only now and then has one been caught 

in pound-nets in the outer waters of Casco Bay. In October young 

menhaden (Brevoortia) from 3.75 to 4.75 inches long were seined, and 

were also observed in brush weirs. The young of this species had not 

before been positively known to occur on the Maine coast. White 

perch (Morone) were uncommonly numerous, and the fishermen, owing 

to their unfamiliarity with the species because of its previous scarcity, 

identified it as the sea bass. On October 21 a jumping mullet (Mugil 

cephalus) was taken in a weir, this being the first record of the occur- 

rence of this southern species in Maine waters. 

MODEL STUDY OF AN INDIANA LAKE. 

In the summer of 1899 the Commission began a physical and bio- 

logical survey of Lake Maxinkuckee, Indiana, the desire being to 

make such a study of this lake as would serve as a model for the 

investigation of all similar lakes. The objects and scope of this 

inquiry are indicated in the report for 1900. It very early became 

manifest that satisfactory data concerning many of the problems that 

came up for consideration could be secured only by carrying on the 

observations throughout at least one entire year. Therefore, when the 
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work was resumed July 1, 1900, it was with the intention to continue 

as many of the lines of observation as possible until July, 1901. 

The investigations were again placed under the direction of Dr. 

Bb. W. Evermann, who, during the summer months, had the following 

assistants: Dr. J. T. Seovell, teacher of biology, Terre Haute, Ind., 

High School, whose time was devoted chiefly to a study of the plants 

of the lake and its immediate shores; Mr. Leonard Young, teacher of 

biology, Evansville, Ind., High School, who was put in charge of the 

plankton investigations; Mr. Millard Knowlton, student, Indiana State 

Normal School, and Mr. H. W. Clark, of Fort Wayne, Ind., general 

assistants, and Mr. W. F. Hill, assistant engineer, U.S. Fish Comimis- 

sion, who, with Prof. R. G. Gillum, teacher of physics and chemistry, 

Indiana State Normal School, and Mr. T. B. Evermann, student, 

Cornell University, made the survey for accurately mapping the lake. 

This survey was completed early in September, and the volunteer 

assistants returned to their respective school and college duties about 

the first of September, leaving only Dr. Evermann and Mr. Clark to 

continue the investigations during the fall. When the former returned 

to Washington Mr. Clark remained at the lake and carried on the 

observations during the winter and spring. 

The results of Mr. Clark’s observations are important and interest- 

ing. They cover a period of the year during which but little study 

has been given to any American lake, and it is believed that they will 

add materially to a knowledge of the physics and cecology of small 

lakes. Perhaps the more important series of observations made 

during the winter pertained to the behavior of various species of 

fishes, mollusks, turtles, and aquatic plants, the feeding of coots and 

other water birds, the series of temperature records, and the action 

of the ice in its relation to the life in the lake and in modifying the 

shore line. In spring the observations regarding the breeding times, 

habits, and places of the different species of fishes, turtles, frogs, 

crustaceans, and mollusks, the growth of the aquatic plants of the lake, 

and the development of the plankton were of much interest and value. 

The report on these investigations is now in preparation, and when 

published will constitute a fairly complete monograph of Lake 

Maxinkuckee. 

BIOLOGICAL SURVEY OF THE GREAT LAKES. 

This work, which had been in progress for several years, was 

continued under the direction of Professor Jacob Reighard, of the 

University of Michigan. The plan of operating a central laboratory 

at Put-in Bay, which should serve as the headquarters of the survey, 

was temporarily abandoned, and a number of independent inquiries 

were taken up by field parties. 

One of the most important of the fundamental biological investi- 

gations which must be undertaken in lakes is the nature, abundance, 

F. ©. 1901——8 
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and distribution of the minute floating organisms comprehended 

under the general name of plankton, for it is on these that all the 

fishes and other large forms are ultimately dependent for their food 

supply. Besides the mere determination of the species of animals 

and plants which comprise the plankton, if is desirable to ascertain, 

by means of specially devised apparatus, its volume and its vertical 

distribution. Since 1898, Professor Reighard, in association with 

Prof. H. B. Ward, had been at work on a net which would register 

automatically the volume of water from which a given amount of 

plankton had been abstracted; and this subject was continued in 1900. 

During the summer of 1899, it had become evident that, in order to 

determine the amount of water passing through a plankton net when 

in use in the lake, it would be first necessary to ‘‘rate” in a labora- 

tory the meter placed in the net opening for the purpose of indicating 

the rate of flow of the water through the opening. It was required 

to measure the volume of water passing through the net opening at 

different net velocities in a unit of time, and to determine the number 

of revolutions of the meter corresponding to such volume for each 

velocity. This could be done only in a hydraulic laboratory, and 

after investigation it was decided to make use of the facilities of the 

hydraulic¢ laboratory of the Ohio University at Columbus, Ohio. The 

Commission had the services of Prof. William T. Magruder, of the 

Columbus laboratory, and the rating was carried out under the joint 

direction of Professor Magruder and Professor Ward. 

The work of practically testing the efficiency of plankton nets was 

then transferred to Put-in Bay. Here four nets were constructed of 

bolting cloth of four different degrees of fineness. Each of these nets 

was then hauled repeatedly in the open lake from the steamer Shear- 

water, and about seven hundred such hauls were made. The auto- 

matic record of each haul showed the time occupied by the haul 

(recorded in fifths of a second) and the number of revolutions of the 

meter during the haul. From the curve constructed from the labora- 

tory tests it was possible to determine the amount of water filtered by 

each net during the entire haul, as well as during each fraction of the 

haul. The results so far obtained may be stated as follows: 

1. All of the nets experimented upon become clogged during the haul, so that 

they filter less water toward the end of the haul than at its beginning. This clog- 

ging is so serious as to make it donbtful whether such nets can be, in any way, 

made to yield quantitative results of value. 

2. The records show that the pitching of the boat affects the amount of water 

passing through the net, a downward motion of the boat decreasing the amount 

and an upward movement increasing it. 

3. The records show that currents in the water or the drifting of the boat 

noticeably increase the amount of water passing through the net. 

+. It was rendered probable that the nets filter a much larger part of the water 

through which they are drawn than the work of Hensen has indicated. 

This work yields the first direct measurement of the water passing 

through a plankton net, and when completed will show under what 

conditions, if at all, such nets may be used. The conclusions stated 
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above involved the careful tabulation of all the meter records, a tedi- 

ous operation involving a large amount of calculating. This work 

was completed in December. Upon discussing the results with com- 

petent physicists and engineers it seemed best, in order to avoid all 

possible sources of error, to continue the work for a short time during 

the summer of 1901. By making slight alterations in the apparatus 

it is hoped to reduce to a minimum some of the unavoidable errors. 

The work on the biology of the plankton alge of Lake Erie was 

continued by Dr. Julia W. Snow in the botanical laboratory of the Uni- 

versity of Michigan. Material collected at Put-in Bay was frequently 

forwarded to Dr. Snow in the living condition and was used in prepar- 

ing cultures. The results of Dr. Snow’s work during the summers 

of 1898, 1899, and 1900 have been embodied in a paper, with numerous 

colored figures, which is an important contribution to the subject. 

Mr. R. H. Pond continued his investigation on the source of nutri- 

tion in the larger aquatic plants. This work was carried on chiefly 

at Ann Arbor by means of aquarium experiments. Mr. Pond also 

visited Put-in Bay at intervals and there conducted experiments in 

which large numbers of aquatic plants were cultivated under various 

conditions. Briefly stated, Mr. Pond’s work shows that in the case 

of several species of the larger aquatic plants there is, contrary to 

the usual opinion, undoubted dependence on the soil for nutrition. 

In April, 1901, an investigation of the breeding habits of the stur- 

geon in the rivers of western Michigan was undertaken by Prof. S. O. 

Mast, of Hope College, Holland, Mich. A study was made of the 

ascent of western Michigan rivers by this fish, with a view to deter- 

mining where fish might be obtained for artificial propagation. Mr. 

Mast collected a considerable body of facts by correspondence and 

made some observations in person. The observations show that the 

sturgeon still ascends these rivers (Kalamazoo, St. Joseph, Grand, and 

Manistee) in small numbers, but it is not apparent that artificial 

propagation on a profitable scale could be undertaken there. 

In May and June Professor Reighard maintained, under the auspices 

of the Commission, an observation camp on the Huron River, Michi- 

gan, for the purpose of studying the breeding habits of various fishes. 

Among the species to which special attention was given was’ the dog- 

fish (Amia calva), which vas under constant observation from the 

time the young fish, attended by the males, left the nests in swarms 

until they had attained a length of 33 inches. The adult fish also 

came in for study. Other species which were studied in some detail 

were the common sun-fish (Hupomotis gibbosus), the bullhead (Ame?- 
urus nebulosus), and the black bass (Micropterus). 

The large collections of invertebrate animals of Lake Erie obtained 

since the beginning of the survey have been distributed as follows for 

study and report: Mollusks, to Mr. Bryant Walker, of Detroit; nemer- 

tine worms, to Dr. C. M. Child, of the University of Chicago; leeches 

and oligochztes, to Dr. J. P. Moore, of the University of Pennsylvania; 
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bryozoa,to Dr. C. b. Davenport,of the University of Chicago; cladocera, 

to Prof. E. A. Birge, of the University of Wisconsin, and flat-worms, to 

Mr. Raymond Pearl, of the University of Michigan. 

NATURAL HISTORY OF THE CALIFORNIA SALMON. 

Mr.-Cloudsley Rutter, scientific assistant, has continued his studies 

of the salmon of the Sacramento basin. His field observations on the 

migrations, habits, food, diseases, ete., of the adult and young salmon 

have been supplemented by laboratory work addressed to the embry- 

ology, anatomy, and histology of the species. Much new information 

has been acquired, and additional or confirmatory data have been 

obtained on subjects previously considered. 

Among the topies to which special attention was given, conclusive 

evidence has been obtained as to the essential completeness of natural 

spawning and of natural fertilization. It has also been shown that 

the death of the female salmon after spawning is not due to exhaus- 

tion incident to the spawning process, and that the fish remain on the 

spawning-grounds even after all the eggs are extruded and continue 

the spawning exertions until death. Some interesting observations 

were made on the diseases to which the spawning fish are subject, 

fungus and gill parasites being very destructive in September, but 

of only slight effect in November. Some additional facts in regard to 

the migrations of adults and fry were secured; but the rate of migra- 

tion of adults is still an unsettled question and should be further 

investigated. It would be useful for the fish-culturists on the upper 

waters of the Sacramento to know definitely when to expect a run of 

salmon that had passed a given point in the lower river—say, Sacra- 

mento—at a certain time. 

It has been appreciated that by tagging or branding much light 

may be thrown on the growth and movements of salmon that could 

not be obtained in any otherway. Accordingly, tests have been made 

of the relative advantages of tagging fish, of marking numbers or 

characters on their cheeks and opercles, and of mutilating non-vital 

parts in various ways. Some 10,000 eggs were set aside with a view 

to holding the resulting fry until the fall of 1901 and liberating them 

after marking. 

A complete study of the cireulatory system of the salmon, with 

drawings, has been made; a full set of drawings has been prepared, 

showing the changes in the alimentary tract of the salmon during 

migration, and material has been preserved for histological study of 

the various organs and tissues. Series of specimens for a full embryo- 

logical study have been prepared. 

In the course of the work along the river a new stream was found 

affording special facilities for artificial propagation, especially in dry 

seasons, like 1900, when many of the fish fail to reach the upper 

courses of the river. This stream, Mill Creek, is already provided 
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with a dam, and in 1900 would probably have yielded three or four 

million eggs. 

At times from July to December, 1900, Mr. F. M. Chamberlain, 

assistant of the Commission, was engaged in an investigation which 

had its origin in the continued reports of a periodic mortality among 

the fishes of the Sacramento River between Keswick and Redbluff, 

this mortality being chiefly noticeable among the salmon at the time 

when they were ascending that part of the river in abundance on their 

way to the spawning-grounds. These reports were current topics of 

conversation among the citizens of Redding, Anderson, and neigh- 

boring communities, and, owing to the undoubted veracity of the 

people who claimed to have personally noted this mortality, it became 

necessary for the California State Fish Commission to take the matter 

in hand. Asthis remarkable death rate had not been noticed previous 

to the extensive operation of the copper works at Keswick, and as 

those works are known to dump their waste into an affluent of the 

river, popular rumor at once assigned the mortality to this cause. 

During the summer of 1899 Mr. N. B. Scofield, an assistant of the 

California Fish Commission, was detailed to make an examination of 

the conditions existing in the river at the affected point. He carried 

on a series of experiments mainly directed to the effect of the drain- 

age from the works upon the salmon fry. The matter of the supposed 

injurious effect of the smelter refuse was first officially brought to the 

attention of the U. 8. Fish Commission by the superintendent of the 

Baird station in 1899. As this was a matter that ordinarily comes 

wholly within the province of the State authorities, and affected the 

government only through the diminution and eventual destruction of 

the hatchery operations at Baird and Battle Creek in case the notice- 

able decrease of the salmon run was traceable to the alleged causes, 

no investigation was then undertaken by the U.S. Fish Commission 

and the matter was dropped for the time being, though verbal reports 

of numbers of dead salmon in the river continued from time to time 

to reach the station. In June of the following year, however, the 

testimony of reputable citizens of Redding so strongly substantiated 

reports of a remarkable and unnatural mortality among the salmon 

then ascending to their spawning-grounds, that the superintendent 

was impelled to again lay the matter before the Washington office, at 

the same time suggesting that an investigation be made. Accordingly, 

Mr. Chamberlain was directed to begin an examination of ‘‘the phys- 

ical, chemical, and biological conditions of the various parts of the 

river where the fish are affected.” 

Personal inspection of the river in the vicinity of the copper works 

disclosed (1) the presence of many dead fish, not only salmon, but 

trout, suckers, carp, etc., either in the water or on the banks near the 

water line, and (2) the discharge of particles of slag and chemicals 

into the Sacramento from the turbid creek on which the smelter is 
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located. On sand bars in the creek there was found an abundant 

deposit of copper salts, and a preliminary test demonstrated the pres- 

ence of large quantities of acid, copper, and iron in the creek water 

discharged into the river. It was thought advisable to take advantage 

of the run of adult salmon at the Baird and Battle Creek hatcheries 

for the purpose of conducting a series of tests as to the susceptibility 

of fish to the materials in the water. 

Careful experiments properly controlled established the fact that 

copper sulphate in solution is decidedly injurious to fish life, and 

even in amounts as small as one part to 582,000 parts of water caused 

the death of salmon in a few hours. Other copper salts and free 

sulphurie acid, the product of mining and allied operations, were also 

injurious, but not so markedly as copper sulphate. The manner of 

death resembled that of the death of fish from simple asphyxiation 

from the products of their own respiration. Questions are raised as 

to the exact role of the salts in causing death (whether absorption and 

resulting poisoning of nerve centers, or peripheral irritation at gills 

and skin, or a destruction of the osmotie funetion of gills and conse- 

quent asphyxiation), and whether the metal or acid component of the 

salt is the more active agent. 

Copper sulphate is produced at the ore deposits by natural causes, 

and leaches into the drainage of the region. This process has been 

in operation continuously, and is increased upon opening the depos- 

its by the greater oxidation permitted. The extensively practiced 

process of roasting ores produces large quantities of copper sulphate 

and of sulphurie acid, both of which find their way into the drainage, 

which is acid in the immediate vicinity and so heavily charged with 

copper that efforts are made to save it by precipitation in tanks. 

The smelting yields the slag which is turned into the streams and 

which has been popularly supposed to be the chief factor in the 

mortality of salmon. It is comparatively unimportant, however, and 

the smelting process adds but little to the pollution from mining and 

roasting. While the small tributary which carries the drainage from 

the mines investigated is acid and has no fish life whatever, the Sac- 

ramento itself is mainly alkaline. 

There has been for three seasons an undoubted falling off in the 

salmon on the batching-grounds, while there is not apparent a corre- 

sponding diminution in the fish entering the river at its mouth. 

The case against the mining and allied operations is not proven, as 

it does not yet appear certain that the mortality known to occur is due 

to artificial conditions; and if so due, that these conditions consist in 

the products of mining, roasting, and smelting thrown into the stream. 

Mr. Chamberlain’s summary of the results of his observations and 

experiments is as follows: 

It is well known that during the past three seasons the salmon run at the 

spawning-grounds has fallen off to a point where the suspension of the fish cultural 

work is threatened. At the same time the fishing at the entrance of the river 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 119 

shows no diminution in the number of fish entering the stream. This may be 
due to either natural or artificial conditions. 

The past few years have been a period of extreme low water in the Sacramento 

and its tributaries. A table, roughly taken from official records, exhibiting the 
estimates made at Jellys Ferry, between Redbluff and Battle Creek, shows by 

months the average number of cubic feet (in thousands) discharged per second: | 

Months. 1895. 1896. | 1897. 1898. 

| 
jae CUNT TAT ype ae att Ss A 55 | 20 7 
| JEST OINY ecco eeeclee co eeea | 20 | 40 11 | 
heehee chine 3s eae SRC SAG Pe cee See 

April. Lik TET alee, | es Dn 8 
Mayes ee Ate E> 28 30 14 8 | 
Vanna ferns ae a Seed ese tl 
Lye ee EEE: | 8 | 9 6 | 5 
PATISUStI cee sne sno 6 7 4 4 
September -__..____- 6 | 6 4 4 
Wctoper=s ea as- 6 6 a 5 
Novemiber 4-552 _ 7 10 6 | 5 | 
December -.----- .--- 8 20 Seen 674 

| 1 | | | | | 

This condition has allowed the salmon to find suitable spawning-grounds in the 

Sacramento before they reach the site of the hatchery operations carried on by 

the U.S. Fish Commission. That this cause is active, if not wholly responsible, 

is demonstrated by observations for the Commission made by Mr. Rutter. 

The strongest support of the theory of artificial influences are the well-authen- 

ticated reports of unusual mortality among the ascending salmon. To this addi- 

tional weight is given by the well-attested fact that a remarkable diminution of 

other fishes in the river below the entrance of Spring Creek has occurred within 

the last few years. The tests demonstrate that a considerable quantity of acid 

and copper are now finding their way into the river. The conditions for a very 

great augmentation of this amount exist. Both of these substances. the latter 

eyen in very minute amounts, are inimical to fish life. 

It remains to be proved: (1) That numerous deaths of salmon do occur from an 

artificial cause within a given portion of the river. This will require resident 

observations. (2) That such deaths are due to either acid or metallic substances 

in the river. This requires complete knowledge of the strengths and combinations 

sufficient to induce death, and numerous and opportune samples of the river and 

creek water with their correct analyses. (3) That this requisite amount of these 

substances is due to artificial and not natural forces. This proof must come by 

exhibiting a greater output of the deleterious substances below the smelter than 

is derived from the drainage of the mines. There is nothing intrinsically impos- 

sible in any of these propositions, but owing to the peculiar conditions it has not 
yet been possible to establish them. The injury tosalmon fry, either by destroying 

them by poison or by disadvantageously controlling their migration, has not been 

touched on; nor has the problem of the deterrent effect upon the ascending fish, 

causing them to seek unsuitable tributaries or to remain on the beds in the river 

in preference to pushing into the polluted water, received any attention. 

FOOD OF CARP, BUFFALO-FISH, AND CAT-FISH. 

The month of August, 1900, was spent by Mr. M. C. Marsh on the 

Mississippi River near Bellevue, Iowa, the Illinois River at Meredosia, 

Ill., the Missouri River at Omaha, Nebr., and Maumee Bay and river 

near Toledo, Ohio, in collecting material—chiefly stomachs and intes- 

tines—bearing on the food of the carp, the buffalo-fishes and cat-fishes. 

A large amount of such material was preserved and sent to Wash- 
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ington. This, with similar material from other waters taken at various 

seasons, will, when studied, be sufficient to establish the food of the 

carp—a question about which conflicting opinions are held—and also 

afford a basis for comparison of the food of other fishes with similar 

habits found in the same waters. 

Some cursory observations on the food of carp and buffalo-fish were 

made incidentally to the collecting and preserving of their viscera. 

The season was apparently the least favorable for finding large quan- 

tities of food, but this was anticipated; and the material probably 

shows adequately the food for the season. The stomachs were usually 

empty. The food was largely microscopic and contained in what was 

apparently a mass of mud passed on into the intestine, where, rather 

than in the stomach, doubtless the digestion of such nutritive ele- 

ments as the mud contained occurred. Food portions recognizable 

macroscopically were rarely seen. In a few cases fragments of higher 

water plants, such as Ranunculus, were found in the cesophagus and 

may have been taken in accidentally. The color of the small amount 

of fluid contents often found in the stomach indicated that green 

algee had been fed upon. In the Maumee River carp fed constantly 

and largely upon whole wheat lost in the river a season or two previ- 

ously by a grain elevator fire. 

Observations carried on from Central Station in the Potomae River 

near Washington, D. C., during the spawning time of the shad have 

shown that the carp is not at all destructive to shad spawn, the carp 

not frequenting that part of the river bottom where the shad resort 

for reproduction. 

Cat-fish are known to consume immense quantities of the spawn of 

shad and other river fishes, and, with the eel, must be reckoned among 

the most destructive of the natural enemies of the shad in all the 

streams of the Atlantic coast. A seine haul on Albemarle Sound, 

North Carolina, witnessed by the writer in April, strikingly exemplified 

the spawn-eating proclivities of the cat-fish. A large shad seine was 

hauled in the early evening over a ground where a school of shad had 

apparently just spawned. Many shad and alewives were caught, 

but the principal part of the catch consisted of about 5,000 cat-fish 

(Ameiurus albidus), ranging in length from 6 to 18 inches, every one 

of which, so far as observation went, was gorged with shad eggs. 

EXAMINATION OF WEST VIRGINIA STREAMS. 

The examination of the general physical and biological characters 

of the streams of West Virginia, and more especially the nature and 

abundance of the fish life, was continued in the summer of 1900 by a 

party in charge of Mr. W. P. Hay. Field work began at Hinton in 

July, and was carried on for two months, during which time numerous 

streams in the southwestern part of the State, tributary to the Ohio, 

were visited, and extensive collections of fishes and other water ani- 

mals were made. 
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The rivers in whose basins most time was spent were the New 

and Greenbrier branches of the Great Kanawha, and the Guyandotte 

and Big Sandy, independent affluents of the Ohio. ~All of these are 

fine streams, flowing through picturesque mountain sections. The 

water averages slightly warmer than in the Monongahela basin; and 

the beds are for the most part rocky, but in places there are stretches 

of mud, sand, and gravel. Within very recent times the fish life of 

this region was extremely abundant, but is now becoming scarcer 

each year. The influences which are here proving inimical to the 

fishes are the same as those operating in the northern parts of the 

State, mining and lumbering. Thus the fish throughout almost the 

entire length of the Bluestone River have been greatly diminished 

by coal-mining. In some counties logging and coal-mining have 

together wrought the complete destruction of fish and fishing in fine 

streams that were formerly celebrated for their abundance of exeel- 

lent fish. The employment of dynamite for fishing purposes has 

been common in places and has resulted in much useless destruction 

of fish life. The conditions in this State call for action and energetic 

measures on the part of the local authorities if it is intended to pre- 

serve the remaining food and game fishes. 

EXPERIMENTS IN REARING LOBSTERS AND CLAMS. 

The special lobster and clam investigations begun in the previous 

year were continued during the summer and fall of 1900, and sub- 

stantial progress was made in devising methods for carrying on the 

cultivation of these important food animals on a large scale. The 

work was under the direct supervision of Dr. H. C. Bumpus, who was 

assisted by Dr. William C. Kendail, of the U.S. Fish Commission; 

Dr. A. D. Mead, of the Rhode Island Fish Commission; Prof. J. L. 

Kellogg, of Williams College; Mr. George H. Sherwood, Mr. J. E. 

Wells, and Mr. Thomas B. Gould. Experiments were conducted at 

Woods Hole, Gloucester, and Duxbury, Mass., at Wickford, R. I., and 

at several points on Casco Bay, Maine. At Wickford the Commission 

had the active cooperation of the Rhode Island fishery authorities and 

was much aided thereby. Some remarkable results were achieved in 

the planting of clams, and it may be said that the feasibility of private 

clam-culture has been established, and that the business of growing 

clams for market gives promise of rich pecuniary returns on many 

parts of the east coast. The problem of rearing lobsters in large 

numbers is still receiving attention, with prospect of ultimate success. 

In June, 1901, arrangements were being made to renew the lobster and 

clam experiments at several favorable points. 

OYSTER-FATTENING EXPERIMENTS. 

During the year the experiments in fattening oysters on artificially 

nourished food have been continued at Lynn Haven, Va., with more 

favorable results than have heretofore been attained. Each year 
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since the beginning of the experiments a hearer approach has been 

made to the end in view, namely, the perfecting of a sure means of 

putting poor oysters in a condition of the highest possible perfection 

for market, and it is now believed that the result is almost within 

reach of attainment. The aim has been, from the beginning, to fur- 

nish a method whieh would have the merit of being purely practical 

from a commercial standpoint, with all of the problems worked out 

which would confront the oyster-grower in applying it to his own 

purposes. During the preceding fiscal year many of the oysters 

introduced into the claire had become very fat, but certain irregu- 

larities were manifested which would have militated against the adop- 

tion of the process by practicalmen. These irregularities appeared to 

arise from the absence of tidal or other currents such as are necessary 

for the aeration of the water and the transport of the food within 

reach of the oyster, and at the beginning of the fiscal year certain 

changes were made in the plant with the object of supplying this 

need. A canal was constructed of sheet piling, through which cur- 

rents were induced by the action of a propeller driven by a windmill 

erected for the purpose. To reduce the expense of handling the 

oysters, they were placed in the canal on shallow trays which could 

be raised or lowered by means of a simple type of windlass. 

The construction was finished in the fall, but, certain alterations 

being found necessary, no oysters were introduced into the canal until 

February 15. They were in very poor condition, but on March 4, 

eighteen days later, they were reported fit for shipment. During 

March the results were much better, and two lots which were placed 

in the canal in an entirely unmerchantable condition were excessively 

fat at the end of eight days. Other lots fattened almost as quickly, 

but it was found that during many days the velocity of the wind fell 

below that required to move the propeller, and there was a consequent 

lack of circulation in the claire. It may be necessary to correct this 

by the use of a motor not dependent upon an uncertain power. A 

peculiarity in the flavor of the oysters developed in the course of the 

experiment, but the cause appears to be now understood, and it is 

thought possibie to obviate it during the coming season. 

SPONGE-PLANTING EXPERIMENTS. 

The increasing seareity of sponges on the Florida coast, due to the 

extensive fishery carried on there, induced the Commission to begin, 

during the present year, a series of experiments in sponge-culture. 

The field is not a new one, several previous experimenters having met 

with a measure of success, but the experiments have never reached 

a stage of practical utility. Sponges may be grown either from ecut- 

tings or from the egg, but the former method is so much more direct 

and under control that it appears to offer the more promising field for 

the establishment of a new industry. 

In January, 1901, Dr. H. F. Moore began experiments at Sugar 
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Loaf Key, about 25 miles east of Key West, and at several places in 

Biscayne Bay. Several thousand sponge cuttings were planted at 

these places under a variety of environmental conditions and accord- 

ing to a number of different methods. The chief problem confront- 

ing the experimenter in this field is to find some ready means of 

attaching the euttings to a durable support, capable of resisting the 

action of salt water and the ravages of the teredo and animals having 

similar destructive habits, and which, at the same time, will not have 

an injurious effect upon the growing sponge. The cuttings live and 

their cut surfaces heal without difficulty. About six weeks after the 

plants were made they were examined, and, under favorable condi- 

tions, it was found that about 95 per cent of the sheepswool cuttings 

were alive, healed, and apparently healthy. In several cases, where 

the plants were made in places exposed to very strong currents, many 

of the pieces were torn loose from their supports, while others had 

been killed by rough action of the currents. The cuttings from yellow 

sponges suffered a much greater mortality than those made from the 

sheepswool sponge, but whether this be due to the more delicate nature 

of the animal or to the accidental conditions under which they were 

planted is not yet determined. So far as has been determined the 

more valuable sheepswool sponge seems to be possessed of greater 

hardiness than its cogener. The experiments will be continued and 

extended during the coming season, and will have for their primary 

object the development of a practical method of sponge-rearing. 

In the account of the operations of the steamer Fish Hawk will be 

found a reference to the work done by that vessel in beginning a 

survey of the sponge-grounds of Florida. Asa preliminary to rational 

legislation for the improvement of the sponge industry, a knowledge 

of the extent of the grounds, their exact location, their present and 

past productivity, and the distribution of the commercial sponges in 

the different sections is indispensable. It is proposed to continue 

this work of the vessel, in conjunction with the sponge-planting 

experiments. 

FISHES AND FISHERIES OF HAWAIIAN ISLANDS. 

The act of Congress approved April 30, 1900, providing a govern- 

ment for the Territory of Hawaii, contained the following provision 

(section 94): 

That the Commissioner of Fish and Fisheries of the United States is empowered 

and required to examine into the entire subject of fisheries and the laws relating 

to the fishing rights in the Territory of Hawaii, and report to the President 

touching the same, and to recommend such changes in said laws as he shall see fit. 

Early in the spring of 1901 the Commission made plans for such an 

inquiry as was contemplated by this act. It was decided to make the 

investigations comprehensive and thorough, so that the fishes and 

fisheries of this group of islands might be as fully understood as 

possible in both the biological and commercial aspects. The investi- 
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gations were placed under the direction of Dr. David Starr Jordan, 

president of Leland Stanford Junior University, and Dr. Barton W. 

Evermann, ichthyologist of the Commission, with the following assist- 

ants: Mr. John N. Cobb and Mr. E. L. Goldsborough, of the Fish Com- 

mission, as statistician and general assistant, respectively; Dr. Oliver 

P. Jenkins, of Stanford University, as volunteer scientific assistant; 

Mr. A. H. Baldwin and Mr. C. B. Hudson as artists. 

The party sailed from San Francisco May 30 and landed at Hono- 

lulu June 5. With Honolulu as. headquarters, the investigation was 

begun of the commercial fishes and fisheries of the island of Oahu 

and was well under way at the close of the fiscal year. 

DISEASES OF FISHES. 

During the year the study of the diseases of wild and domesticated 

fish has received inereased attention. Mr. M. C. Marsh, the assist- 

ant who has been assigned to this branch, has devoted most of his 

time thereto, and for the purpose of better fitting himself for the 

consideration of this intricate subject, has taken special laboratory 

instruction in human pathology and in bacteriological methods... 

Owing to the newness of the subject there is very little reliable 

published information on the etiology, pathology, and treatment of 

fish diseases, and a great deal of pioneer and preliminary work must 

be done in order to be in position to interpret the phenomena of 

disease and devise measures for its amelioration. It has already been 

determined that bacteria are the most potent factors in the causation 

of fish diseases, and the thorough study of these organisms and the 

perfection of cultural methods applicable to the special class of 

animals under consideration are of fundamental importance. As the 

study of fish pathology has progressed it has become more and more 

evident that accurate deseriptions of the normal functions and strue- 

ture of the various species of food-fishes are necessary, and the 

absence of comprehensive information of this character is strongly 

felt. There is searcely one of our food-fishes which has been the 

subject of a systematic physiological and anatomical examination, and 

until this is done the interpretation of diseased conditions and the 

institution of remedies therefor can not be intelligently undertaken. 

The diseases demanding and receiving most attention during the 

year were epidemics affecting the brook trout at the Manchester, 

Iowa, and Northville, Mich., stations of the Commission. Several 

weeks in July, 1900, were spent at the former station in studying a 

trout disease, apparently the same as that which was found at North- 

ville in the previous year and which reappeared in the spring of 1901. 

The investigation of the Northville epidemic continued through June 

and was in progress at the close of the year. 

Prof. Gary N. Calkins has reeently described * a disease affecting 

the brook trout on Long Island, N. Y., and attributable to a newly 

* Report of Commissioners of Fisheries, Game, and Forests of the State of New York for 1900. 
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discovered protozoan parasite (Lymphosporidium trutte) to which the 

disease at the Commission stations bears a close resemblance in many 

respects. It was therefore thought that an examination of the patho- 

logical material from Northville and Manchester would probably 

reveal the same parasite. A careful search, however, failed to dis- 

close it, and the evidence pointed to the original diagnosis of bacterial 

infection, which was confirmed in the summer of 1901. It thus 

appears that the brook trout is subject to both bacterial and pro- 

tozoan infection, the two very similar in their external lesions. 

Studies were made of various minor cases of apparent parasitism 

or malformation in trout and of the blisters or air blebs of the mucous 

membrane of trout afflicted with pop-eye. Microscopic sections of the 

latter showed merely the method in which the superficial layer of 

epithelium had been uplifted by a gas pressure beneath it, and gave 

evidence of no more antecedent cause. As in the case of pop-eye 

among fishes in the Woods Hole aquarium, no parasite appeared in 

the immediate neighborhood of the gas accumulation, although this 

does not exclude, of course, bacteria difficult of demonstration or not 

demonstrable by ordinary methods. 

Of the other cases the most interesting was one a searcely elevated 

black areas upon the skin of a brook trout, these having every appear- 

ance of parasitic cysts. On section, the black color appeared to bean 

increase in the normal pigment of the skin, while the elevation con- 

tained no parasites, many cocci-like bodies proving to be merely 

pigment granules. The slight elevation seemed to be caused by a new 

growth of normal tissue, and the most likely explanation is that the 

biack spots are small neoplasms of uncertain classification. The 

same trout had asmall polyp or projection from theskin of the belly, 

which upon section appeared also to partake of the nature of a tumor. 

Pigment was absent from it, but is also absent from that portion of 

the belly. There is a possible relation between this process and the 

black cyst-like bodies upon the sides and back of the trout. 

Studies were made of the brain of salmon fry from the Pacific coast, 

which had died as so-called ‘‘crazy” fry, there being no external 

lesions or any circumstance whatever to account for the mortality. 

As brain pathology is of especial difficulty, and as but little is known 

of the microscopic features of the normal fish brain, not much was 

expected from this examination; but there was some evidence of 

brain lesions to account for the peculiar death of fry. These were 

not degenerations, but lack of complete development of important 

portions. If cases of this sort continue to arise, an important field is 

opened for study. 

An annoying fungus attack in the Commission aquarium at the 

Pan-American Exposition received some attention in June. The lake 

water was found to be charged with fungus spores, and the quantity 

used was too large to admit of a filtration that would remove these 

spores. It was concluded that the fungus could be kept in check 
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only by careful attention to the individual fish as fast as they showed 

the slightest signs of being affected. Nothing proved to have decided 

advantages over the use of salt for this purpose. A permanganate of 

potash solution, reported as almost a specific for fungus in England, 

was a failure. It could not be introduced into the water continually 

on account of the color imparted, and especially because the fish 

would not endure, save for a comparatively short time, even a very 

weak solution. The short dip in stronger solutions was impracti- 

sable, as there was no safe margin between a strength of solution 

which was fatal to the fungus and harmless to the fish. Formalin 

was expected to give better results, but according to the report of the 

superintendent of the exhibit did not do so, and at best nothing would 

improve very much upon salt, for there remains in any ease the neces- 

sity of attention to the individual. Salt is moderately successful as a 

remedy when the attack has not proceeded very far. 

Some bacteriological work was undertaken in connection with the 

Lynn Haven experimental oyster claire. The so-called ‘‘ muddy” taste 

of oysters from this claire can not be attributed to bacterial infection 

or pollution, although the colon bacillus was obtained from the stomach 

of some oysters. It was not obtained, after test for it, from the claire 

water or fertilizer, and its presence in the oysters is not constant. Ob- 

servations are too few to show the significance of its presence in the 

few cases recorded. 

Mr. Marsh devoted the last half of the year chiefly to work in the 

bacteriological and pathological laboratories of Johns Hopkins Uni- 

versity, where an exhibit of bacteria related to fishes and fish diseases 

was arranged for the Commission’s display at the Pan-American Expo- 

sition. Over twenty species were prepared, each represented by a 

plate culture and two tube cultures. They consisted of water bac- 

teria, the pus cocci, bacteria obtained from diseased fishes, a chromo- 

gen from the disease known as ‘‘ pop-eye,” a phosphorescent bacillus, 

and the bacillus of tubereulosis in fishes. The cultures were usually 

killed and the medium hardened by formalin, and the tube or plate 

sealed with paraffin. 

The necessity for carrying on microseopie and bacteriological work 

in the field led to the preparation of an outfit to serve as a portable 

laboratory. The extensive traveling outfit of the Marine-Iospital 

Service furnished a precedent and in a general way a model for the 

plans of a similar but much smaller one adapted to the needs of the 

Commission. It consists of the smallest quantities of apparatus and 

material consistent with usefulness and efficiency for performing the 

more ordinary bacteriological and microscopic manipulation, exclu- 

sive of incubation at body temperature and anaérobic culture. The 

essential idea in the gathering together of the apparatus as a unit was 

to do work which could be done only in the field, and which was to be 

continued in a more complete and permanent laboratory. 

The bacteriological researches of the Fish Commission were greatly 
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advanced by again receiving from the Secretary of the Treasury per- 

mission to use the facilities of the Hygienic Laboratory of the Marine- 

Hospital Service at Washington. The director of the laboratory and 

his staff aided these studies by their courteous assistance in various 

ways. 
WORK OF THE BIOLOGICAL LABORATORIES. 

Woops Hou“, Massacuusetts (H. C. Bumpus, DIRECTOR). 

The administration of the work of the biological laboratory at 

Woods Hole was continued under the direction of Dr. H. C. Bumpus, 

professor of comparative anatomy in Brown University. 

The opportunity to pursue studies at the laboratory was accorded to 

an unusually large number of biologists, whose names follow arranged 

under the respective institutions with which they were connected: 

Brown University: George H. Sherwood, A. M.; Millett T. Thompson, A. M.; 

R. W. Tower, A. M.; Lee Barker Walton, A. M.; L. W. Williams, Ph. D. 

Denison University: Charles Bawden; H.A.Green. B.S.; C. Judson Herrick, Ph. D. 

Harvard University: Robert S. Breed. S. M.; Freeland Howe, jr.. A M.; J. M. 
Johnson, A. B.; J. H. McMurray: T. Ordway, A. B.; George H. Parker, 

Sc. D.; Herbert W. Rand. Ph. D.; M. E. Stickney, A. M.; R. M. Strong, 

Ph. D.; William A. Willard, Ph. D.; Robert M. Yerkes, A. M. 

Indiana University: William H. Dudley, Ph. D.; C. H. Higenmann, Ph. D.; W. J. 

Moenkhaus, Ph. D. 

University of Iowa: W. B. Bell; H. A. Childs, B.S. 

Johns Hopkins University: Caswell Grave, Ph. D.; Henry F. Perkins, A. B. 

Massachusetts Institute of Technology: R. P. Bigelow, Ph. D.; George W. Field, 

Ph. D.; Erik H. Green, M. A. 

University of Michigan: 8. J. Holmes, Ph. D.; Raymond Pearl, A. B. 

University of Nebraska: Albert D. Lewis, A. B.; Frank E. Watson, A. M. 

Princeton University: Ulric Dahlgren, Ph. D.; C. W. F. McClure, A. M.; C. F. 

Silvester; G. W. P. Silvester. 

Stanford University: R. P. Cowles, A. B.; Harold Heath, Ph. D. 

University of Texas: Charles T. Brues: Axel L. Melander; W. M. Wheeler, Ph. D. 

Washington and Jefferson College: Edwin Linton, Ph. D.: Charles W. Stone. 

Williams College: James L. Kellogg, Ph. D.; Roy Spencer Richardson, Ph. M. 

Miscellaneous: F. M. Chapinan, American Museum of Natural History, New 

i York; Wesley R. Coe, Ph. D., Yale University; George Ellett Coghill, M. 

S., University of New Mexico; Herbert H. Cushing, M. D., Woman’s Medi- 

cal College of Pennsylvania; Winfield A. Denny, Anderson High School, 

Anderson, Ind.; Charles W. Hargitt, Ph. D., Syracuse University; Charles 

A. Holbrook, A. B., Melrose, Mass.; Ernest Ingersoll, New York City: Por- 

ter Edward Sargent, A. M., Browne Nichols School. Cambridge, Mass.; M. 

W. Stickney, A. M.. Worcester Academy; Francis B. Sumner, Ph. D., Col- 

lege of the City of New York; Ernest E. Tyzzer, A. M., Harvard Medical 

School; F. C. Waite. New York University Biological Station, Hamilton, 

Bermuda; Herbert E. Walter, A. M., North Division High School, Chicago; 

Charles B. Wilson, A. M., State Normal School, Westfield, Mass. 

Besides the usual full equipment for the collection of all forms of 

marine life and their preservation and microscopic study, the labora- 

tory had a number of accessories which contributed to the facilities. 

A large fish-trap, operated by the Commission in Vineyard Sound, 

furnished a great abundance and variety of material for study. The 
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steamer Fish Hawk and the schooner Grampus were attached to the 

station during most of tae summer; the former made a number of 

dredging expeditions to the neighboring waters, and the latter made 

a successful trip to the off-lying tile-fish grounds. The steam yacht 

Phalarope, which had been purchased for this station in the previous 

year, proved of great assistance, and the steam launches Blue Wing, 

Cygnet, and Merganser were in general use. 

The laboratory assistants were Prof. R. W. Tower, Mr. George H. 

Sherwood, Mr. Vinal N. Edwards, Mr. L. B. Walton, Mr. David Rob- 

inson, and Mr. H. A. Green. 

The library, which had been greatly improved during the previous 

summer, was in constant use for reading and reference. The librarian 

of Brown University courteously loaned to the Commission a number 

of scientific periodicals and standard books of much usefulness to the 

laboratory workers. Biologists in all parts of the world have sent 

copies of their papers to the library. The accessions during 1900 

numbered about 500. 

Among those who conducted work in the special interest of the 

Commission the following may be mentioned: . 

Prof. C. H. Eigenmann made a study of the early life of the sque- 

teague, one of the most abundant and important of the summer food- 

fishes of southern New England. His inquiries were addressed to the 

spawning time and grounds; the movements, habits, and food of the 

young; the rate of growth of the young, and the changes in their form 

and color incident to growth. 

Prof. R. W. Tower carried on certain physical and physiological 

investigations regarding the air-bladder of fishes, and the chemical 

nature of chitin, the basis of the shells of lobsters, crabs, and other 

crustaceans. 

Prof. Edwin Linton continued and completed his studies of the 

internal parasites of the fishes of the region. 

Prof. W. M. Wheeler, who in the previous season had studied the 

free-swimming copepods of the adjacent waters, continued his con- 

sideration of this group, and began a systematic study of the pelagic 

copepods of the east coast. A large amount of material, which the 

Commission had for years been accumulating, was placed in Professor 

W heeler’s hands. 

Prof. 8. J. Holmes began the preparation of a descriptive list of the 

amphipods of the region. 

Mr. George H. Sherwood experimented with new methods of rearing 

lobster fry, and, together with Mr. V. N. Edwards, made observations 

on the phenomena of fish migration and its relation to the physical 

and meteorological conditions. 

Prof. J. L. Kellogg continued his experiments in clam-culture begun 

in the previous year. ' 

A biological subject of more than ordinary interest to scientists and 

the general public is the reproduction of eels. During the summer of 
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1900, some observations were made at the laboratory which materially 

contributed to the knowledge of the spawning of eels in American 

waters. On July 31 the schooner Grampus collected a number of eel 

eggs at the surface, about 30 miles south of South Shoal light-ship. 

The eggs reached the station on August 1 and were placed in charge 

of Professor Kigenmann. Inasmuch as no eel eggs had before been 

taken in our waters, the progress of these was watched with much 

interest. Thedevelopment was rapid, and many eggs hatched during 

the night of August 2-3. The last larvee died on August 14. A 

preliminary note on these eggs and larvee was published by Professor 

Eigenmann in Science for September 14, 1900, and a full account of 

his observations was prepared for publication in the Bulletin of the 

U.S. Fish Commission for 1901. The latter article first reviews the 

modern work on the development of the eel by Raffaele, Grassi, Cun- 

ningham, and other European biologists, and then deseribes in detail 

the eggs, embryos, and larve in hand, many drawings accompanying 

the text. The identification of the eggs as those of the conger eel— 

not previously described—is based on strong circumstantial evidence. 

In the last week in August, 1900, information was reveived at the 

laboratory that for two or three weeks previous there had been streaks 

of reddish water in Priests Cove, Buzzards Bay, near the Fairhaven 

shore. It was stated that the ‘‘ streaks” varied in width from 50 yards 

to one-half mile, and those who conveyed the information said that 

when fishing they had caught no fish within the limits of these areas. 

According to the report, thousands of dead or dying fish were seen on 

the shore, among them minnows, chogset, tautog, eels, ete. The 

tautog ranged in length from 6 inches to 1 foot, and the eels from 1 

to 2 feet. There was a bad stench from the red water, and the fish 

washed ashore were bloated. 

Upon learning of the appearance of the red water, the director of 

thé laboratory suggested to Prof. C. H. Eigenmann and Mr. Vinal N. 

Edwards that they visit the region of New Bedford and examine into 

the matter, and this they did on August 29. Professor Eigenmann 

reported that reddish-brown water ina band show 100 yards wide was 

found extending from Fort Phoenix eastward toward Egg Island, and 

that the red water had been noticed during ten days previous to his 

visit. It appeared that the period of discoloration of the water must 

have culminated on August 25, for during the following night a 

number of dead eels, tautog, cunners, minnows, and squeteague were 

cast on shore, and none were cast up later. Squeteague had been 

abundant in the bay previous to the appearance of the red water, but 

none had been taken since it appeared, and fish were generally absent 

in its neighborhood. Some of the water placed in glass jars was found 

to contain great numbers of minute bodies which gave the water a 

yellowish tinge; many settled to the bottom, forming a yellowish 

floceculent layer. The bodies were found to be globular unicellular 

KC. 
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organisms (Peridiniwm), either single or in strings of two to six, and 

measuring 32 to 40 “in diameter. The red water had a density of 

1.025 and a temperature of 76.75°. 
It is interesting to note that this occurrence of Peridiniwm resem- 

bled that in Narragansett Bay in 1898, investigated and described 

by Dr. Mead (Science, vol. Vim, p. 707, 1898). The red water in Nar- 

ragansett Bay was noticed during the latter part of August, Septem- 

ber, and part of October, the maximum being reached on September 

Sand 9. Fish and crustaceans tried to escape from the water, and — 

thousands of dead fish, crabs, and shrimps were found strewn along 

the shores or even piled up in windrows. No fish were killed after 

the latter date, but the red color in the water remained, and fish were 

searce in its vicinity. The water was cleared by a heavy rain, but the 

red color was somewhat in evidence for a time afterwards. 

The following publications, based on or relating to the work of the 

laboratory, were issued during the fiscal year: 

The gas-bubble disease of fish and its cause. By F. P. Gorham, 
Some chemical changes in the developing fish egg. By P. A. Levene. 
The free-swimming copepods of the Woods Hole region. By W. M. Wheeler. 
Observations on the life history of the common clam, Mya arenaria. By James 

L. Kellogg. 
The natural history of the starfish. By A. D. Mead. 
On the movements of certain lobsters liberated at Woods Hole. By H.C. Bumpus. 
Improvements in preparing fish for shipment. By R. W. Tower. 
Report of a dredging expedition off the southern coast of New England, Septem- 

ber, 1899. By Freeland Howe, jr. 
Fish parasites collected at Woods Hole in 1898. By Edwin Linton. 
Biological Notes No. 1. 
The chemical composition of the subdermal connective tissue of the ocean sun-fish. 

By Erik H. Green. 
The nydroids of the Woods Hole region. By C. C. Nutting. 
Parasites of fishes in the Woods Hole region. By Edwin Linton. 

BEAUFORT, NoRTH CAROLINA (H. V. WILSON, DIRECTOR). 

The Beaufort laboratory, which had opened on June 1, 1900, was 

closed on September 10. It was reopened on May 1, 1901, and was in 

operation at the close of the fiscal year. The laboratory occupied the 

same temporary quarters as in previous years, and Dr. H. V. Wilson, 

professor of biology in the University of North Carolina, continued 

in charge. The steam launch Pefrel and several small boats were 

attached to the station during the summer. 

Those who availed themselves of the facilities of the station were 

as follows: 

Johns Hopkins SEDER Dr. Caswell Grave, Mr. R. P. Cowles, Mr. J. A. E. 

Eyster, Mr. O. C. Glaser, Mr. D. H. Tennent. 

Columbia University: Dr. H. E. Crampton, Mr. H. B. Torrey, Mr. J. C. To.rey, 

Dr. E. B. Wilson. 

University of North Carolina: Dr. H. V. Wiison, Mr. J. W. Tarrentine. 

University of Missouri: Dr. W. C. Curtiss. 

University of Alabama: Dr. John Y. Graham. 

Bryn Mawr College: Dr. T. H. Morgan. 

Trinity College (N. C.): Dr. J. I. Hamaker. 

Goldsboro (N. C.) Schools: Mr. R, E. Coker, principal. 
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The following accounts of some of the investigations here carried 

on are extracted from Dr. Wilson’s report: 

Mr. Coker and Mr. Tarrentine, who during June had made a study 

of the food of certain edible fish, spent the greater part of July in 

studying the life-history of a small nonedible fish, one of the blennies 

very common about wharf piles, where sheepshead feed. The eggs 

of this fish are deposited in layers, adhering to old barnacle shells, 

ascidians, or rocks. The eggs were hatched in the laboratory. The 

striking characteristics of egg, old embryo, and just-hatched larva 

were worked out in sufficient detail to permit recognition of these 

stages wherever met. The notes on this investigation, together with 

those on the food study, will be handed in as soon as certain figures are 

completed. Mr. Coker spent the remaining part of the summer in 

studying the life-history of a small goose barnacle parasitic on the 

gills of two edible crabs, the blue crab and stone crab. About 70 per 

cent of the blue crabs are infested. The parasite is sometimes so 

abundant in individual crabs as to fill the gill chamber, the number 

running up toabout 1,000. Certain simple experiments indicate that 

the parasite unquestionably weakens the crab. "he systematic points 

of the form were carefully worked out. The form differs from previ- 

ously described species of this interesting genus, and must be recorded 

as a new species. 

Dr. Grave devoted most of his time to his economic investigation 

of the conditions favorable to oyster-culture. Constant watch was 

kept upon an experimental oyster bed, which included many small 

areas planted at different times from April to August, 1900, inclusive, 

on some of which steamed shells were scattered broadcast; on others 

similar shells were laid down in rows; on still others, steamed and 

fresh shells were hung on wires. The catch of spat was abundant on 

all areas, there being no difference between steamed and fresh shells, 

contrary to the opinion and practice of local oystermen; but where 

shells were planted in rows there is a much better catch of spat than 

where they are scattered broadcast. In this locality the breeding 

season of the oyster extends from March to December, inclusive. 

The spat deposited on the bed has grown well. Many of the oysters 

on June 1, 1901, measured about 23 inches in length, others only 1 to 

15 inches; larger oysters, 3 inches long, were occasionally taken. 

Dr. Grave also continued his investigations upon the feeding of 

oysters, both on natural beds and beds composed of planted adults, 

and upon the physical factors affecting the growth of oysters. His 

study of the influence of shore line, bottom, and current on the shape 

taken by natural beds, an account of which has already been pub- 

lished in the Johns Hopkins University Circular (April, 1901) bears 

upon the shape and direction which should be given to planted beds 

in the North Carolina sounds. 

During the summer Dr. Grave collected material and data for a 

proposed report upon the Beaufort echinoderms from the systematic 
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and natural-history points of view. He has now complete accounts 

of the life histories of the southern sand-dollar and the most abun- 

dant of the Beaufort ophiurans. His signal success in rearing these 

forms from the unfertilized egg to the adult condition has been due 

to his employment of a particular method of feeding. Muddy sand, 

rich in diatoms, is dredged, and is kept in proper light, in labora- 

tory aquaria, until the number of diatoms has vastly increased. Such 

diatomaceous sand is used as stock food. A supply of it is added to 

each aquarium jar in which the larve are kept; the water in the jar 

is not changed, and the jar is kept covered. 

Dr. Hamaker carried on observations on the natural history of the 

Beaufort actinians, studying their characteristic features in the living 

state, both in their natural habitat and when kept in the laboratory 

aquaria. Their variability and individual color changes make this 

study from life essential to a successful systematic treatment. Notes 

were made on the breeding, food, ete. Material was prepared for 

careful histological work, and the study of this material was continued 

during the year. 

Mr. H. B. Torrey studied the early development of an annelid 

(Axiothea), one of the most abundant worms on the sand shoals. Mr. 
Torrey’s attention was concentrated upon the ‘‘cell lineage,” or the 

origin of particular layers and organs from particular segments of the 

egg. Incidentally observations on the general natural history were 

made. The eggs are laid in jelly masses, very frequently at any rate, 

in the early morning. The eggs emerge from the mouth of the burrow 

already fertilized. The larva is an opaque modified trochophore, 

free-swimming in the jelly. It emerges from the jelly in from two 

to twelve days, and then has a structure adapted for bottom life. 

Amiothea is 1» common article of food for several bottom-feeding fish 

(hog-fish, croaker, sea mullet). 

Dr. E. B. Wilson and Dr. Crampton made studies of the early 

development of the eggs of the various invertebrates. The former 

gave special attention to the development of the unfertilized eggs of 

the white sea-urchin, which are made to develop parthenogenically 

under the stimulus of magnesium chloride. Dr. Crampton studied 

the behavior of the eggs of the oyster and other mollusks when sup- 

mitted to unusual chemical and physical conditions. 

BIOLOGICAL LABORATORY ON THE GULF OF MEXICO. 

For a number of years the establishment of a biological laboratory 

on the Gulf coast of the United States has been under consideration 

and has been urged by members of Congress and private citizens of 

the Gulf States. During the Fifty-sixth Congress unusual attention 

was given the matter and a number of bills providing for the station 

were introduced. In order to put the Commission in possession of 

full information regarding the available sites, it was determined to 

have the entire Gulf seaboard canvassed in advance of any action 
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Congress might see fit to take. Accordingly, during the fall and 

winter of 1900-1901 Dr. H. F. Moore was detailed to visit Texas and 

Louisiana for this purpose; Dr. W. C. Kendall went to all suitable 

localities on the shores of Mississippi and Alabama, and Dr. H. M. 

Smith made an examination of points on the Florida coast between 

Tarpon Springs and Key West. Reports on these investigations have 

been submitted. 

SCIENTIFIC INQUIRY EXHIBIT AT PAN-AMERICAN EXPOSITION. 

An exhibit illustrating the functions and work of this division, and 

forming a part of the general exhibition of the Commission at the 

Pan-American Exposition, was collated by Dr. H. F. Moore, Mr. M. C. 

Marsh, and the writer. 

The collection, which was one of the most complete and instructive 

of the kind ever brought together by the Commission, included the 

following objects: (1) Models of the steamers Albatross and Fish 

Hawk, to whose investigations most of the knowledge of the deep- 
water life of our coasts is due; (2) samples of the beam trawls, dredges, 

rakes, tow nets, tangles, seines, gill nets, and other apparatus used in 

making collections of water animals; (3) samples of the vessels used 

for the preservation and transportation of collections; (4) a sounding 

machine and its accessories, for determining the depth of water, the 

bottom temperature, and the nature of the bottom; (5) a map showing 

where the Commission has carried on scientific investigations, and 

plates used in illustrating the reports of the Commission. 

As pertinent to the functions of this division of the Commission, 

there were also shown series of specimens illustrating the aquatic 

resources of the country, including the economic mollusks, crusta- 

ceans, and other invertebrates of the United States and Porto Rieo. 

Special exhibits of this nature were the commercial sponges of Florida; 

the pearl-bearing mussels of the Mississippi basin, many of which are 

used in button-making; the oysters of all coastal regions, displayed 

with reference to their growth, life-history, and enemies. Ten charts 

showing the geographical distribution of the most important food- 

fishes of the Great Lakes were also prepared. 

INTERNATIONAL CONGRESS OF AQUICULTURE AND FISHERIES. 

In conjunction with the Universal Exposition at Paris in 1900, there 

was held, under the direction of the French government, an inter- 

national congress of aquiculture and fisheries, under the presidency 

of Prof. Edmond Perrier, member of the Institute and director of the 

Museum of Natural History of Paris. The congress convened on 

September 14, in the Palais des Congrés, and was formally opened by 

the French minister of commerce. Professor Perrier then delivered 

an able introductory address, and the congress resolved itself into 

sections for convenience in considering the various subjects that 

came before it. About 100 delegates from Europe and America were 

in attendance, most of the countries of Europe being represented by 
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persons distinguished in the lines of fish-culture, the commercial fish- 

eries, or biological science. The United States Fish Commission was 

officially represented by Dr. H. M. Smith. Other members from the 

United States were Dr. T. H. Bean, director of forestry and fisheries 

on the staff of the United States Commission to the Paris Exposition, 

and Lieut. Commander A. C. Baker, U. 8. N. 

Papers and discussions covering a wide range of topics were pre- 

sented in the sections and the general séances. The subjects consid- 

ered came under the heads of scientific studies of the salt and fresh 

waters, the methods of the sea fisheries, marine fishing considered as 

sport, practical aquiculture and fishing in fresh waters, oyster-culture 

and mussel-culture, the utilization of fishery products, and the social 

and hygienic relations of the fishermen. Dr. Fabre-Domergue, the 

inspector-general of marine fisheries, gave an illustrated lecture on 

“The character and limitations of man’s influence on the productivity 

of the seas.” The proceedings of the congress included visits to the 

fishery palace of the exposition and to the museum of natural his- 

tory, and a number of social features, concluding with a banquet on 

September 19 at the Palais D’Orsay, given by the French minister of 

marine. 

Before adjourning the congress took action on a number of resolu- 

tions and propositions that had been brought up in the course of the 

meeting. Among the numerous formal views expressed, the follow- 

ing have special application or interest to the United States: 

(1) Investigations of lacustral biology are important for both their scientific 

interests and practical value, especially as they bear upon fish-culture, and should 

everywhere be encouraged as far as possible. 

(2) In small and unimportant streams line fishing only should be permitted, the 

use of nets or other apparatus being limited as much as possible. 

‘3) The introduction of exotic species of fishes into international streams and 

lakes, or the p'anting of the eel in waters still free from the species, should be 

undertaken only a/ter obtaining the sanction of all States interested. 

(4) The success attending shad-culture in the United States and the important 

economic results therefrom indicate that similar operations in this country 

(France) would be apt to prove of substantial benefit. 

(5) Each government should be urged to take the most effective measures for 

facilitating the free movements of migrating fishes (especially salmon) in ascending 

streams, to foster the study of improved systems for the passage of fish, and to 

provide for fishways in all industrial and agricultural dams having a greater 

height than 0.80 meter. Water-tight dams should not be built with a vertical 

face downstream, but with both surfaces sloping at an angle of about 30°. 

(6) The governments should promote the study of means of detecting poisoned 

fishes, just as in human criminology, and all poisoned animals should be seized 

and the holders thereof prosecuted so as to put an end to this nefarious practice. 

(7) As to the pollution of streams by various factories, it is declared to be the 

duty of the manufacturers to devise the means necessary to the purification of 

the waste products of their works, while the part of the government consists in 

seeing that the water be turned back to the rivers in a condition not injurious to 

use/ul plant and anima! life. 
(8) Where previous permission is necessary for the locating of industrial works 

upon streams, this permission should be granted only after the deposit by those 
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interested and the study by competent experts of specimens of waste analogous to 

that which would be discharged by the projected factory. 

(9) Maritime nations should, as soon as possible, reach an international agree- 

ment for the regulation of lights on fishin vessels. 

(10) The powers should close to navigation, by restrictive laws promulgated 

by each government, certain defined zones resorted to by marine fishermen. 

(11) The governments represented at the congress should encourage by bounties 

the destruction of injurious marine animals, such as sharks and porpoises, and 

should also promote investigations leading to the utilization of such animals. 

(12) The various governments should encourage experiments in freezing fish, 

with the following purposes in view: (a) The benefit of marine fishermen by the 

safe and regular marketing of a commodity which naturally is eminently perish- 

able. (b) Securing a more uniform price for fish. (¢c) Supplying laboring people 

with a cheap article of food. 

(13) The different governments should encourage the construction of steam 

vessels designed for the collection of fishing products at sea in order to insure the 

better utilization of such products. 

(14) In order to facilitate the introduction of fishing products into regions where 

at present they are but little used, railroad companies should adopt uniform freight 

rates and should expedite the transportation of these products as much as possible. 

(15) The governments should provide subsidies to promote the study of the best 

methods of preparing fish upon the fishing-grounds, and the packing of fresh fish 

in a manner to secure their transportation in the best possible condition. 

(16) New fishing schools should be established which would extend maritime 

instruction and give to the pupils practical experience at sea. Special courses 

should be founded for instructing men and women in the preparation and utiliza- 

tion of sea products. Diplomas should be granted to marine fishermen who pursue 

the course of study at these schools, and who can pass a creditable examination 

before a competent commission. 

(17) Earnest efforts should be made in fishing ports to instruct marine fishermen 

in the care of their health on board as well as on shore. The necessity for this has 

been pointed out by previous congresses. 

(18) The fishing industry and marine fishermen should be considered as neutral 

in time of war. 

(19) The congress directs the enerinion of a permanent international committee 

to have charge of the organization of future fishery congresses, such committee 

to be selected by joint action of officers of the congress together with the official 

delegates of the different powers and of the learned societies here represented. 
(20) The next inte: national congress of aquiculture and fisheries shall be held in 

1902, in St. Petersburg. 

(21) The congress orders the periodical publication of international compara- 

tive fishery statistics cn the basis of The Hague Statistical Congress of 1869, 

including full statistics of accidents on fishing vessels. This publication shall be 

intrusted to a permanent international committee or, in default of this, to the St. 

Petersburg committee of organization. 

22) Recognizing the importance of having an organ of international fishery 

congresses, the proposition of the Russian Society of Fisheries and Fish Culture 

is accepted, and the Revue International de Péche et, de Pisciculture is designated 

as such organ. 
EUROPEAN BIOLOGICAL STATIONS. 

The writer’s presence in Europe, in connection with the Interna- 

tional Congress of Aquiculture and Fisheries, afforded an opportunity 

to visit some of the great biological stations, for the purpose of mak- 

ing observations on their management, construction, equipment, and 

methods of study. The time available permitted the visiting of only 
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two such stations, but these were the foremost in Europe, namely, 

the Marine Biological Laboratory at Plymouth, England, and the 

Zoological Station at Naples, Italy. 

Marine Biological Laboratory, Plymouth.—The laboratory occupies 

a bluff 110 feet above Plymouth Harbor, and affords a strikingly fine 

view of this historic roadstead, with Eddystone light-house in the dis- 

tanee. The building, which, with its equipment, cost about £12,000, 

is constructed of gray sandstone, and consists of a two-story central 

part with two square three-story wings or towers. The lower floor 

contains an aquarium, the second floor is occupied by the main labora- 

tory and rooms opening therein, and the upper story is devoted to a 

library, general rooms, ete. Water for the laboratory and aquarium 

is pumped from the harbor into large cement-lined pools under the 

building, holding about 100,000 gallons, thence to tanks with capacity 

for 5,000 gallons at the top of the building, whence it is led by gravity. 

The vessels and boats belonging to the station are a 7-ton steamer, a 

40-ton barge, and two small sailboats. 

The laboratory is under the control of the Marine Biological Asso- 

ciation of the United Kingdom, of which Prof. E. Ray Lankester is 

president, and is supported by annual subsidies from the government 

and the Fishmongers’ Company, of London, by annual subscriptions, 

by fees of investigators, by paid admissions to the aquarium, and by the 

sale of specimens and publications. The resources of the institution 

in 1899 were about £2,000. The director receives an annual salary 

of £200. 

The accommodations are rather limited, there being only ten tables 

for investigators. Those entitled to the privileges of the laboratory 

are the nominees of the founders of the institution and of the persons 

who have endowed tables. There are no restrictions as to the sub- 

jects which may be studied. The laboratory fees of investigators are 

30s. a week, which amount covers all materials and supplies except 

the more costly reagents. No sleeping or eating accommodations 

are afforded by the laboratory except to the director, who has an office 

and private rooms in the building. The laboratory is open throughout 

the year, but is occupied mostly in summer and during the Easter 

and Christmas holidays. 

The aquarium is small, but attractive, and devoted to the marine 

species of the vicinity. The general public is admitted from 10 to 6 

o'clock daily on payment of an entrance fee of 6d., which is reduced 

to 2d. on Wednesdays. The disease known as ‘‘ pop-eye,” which is 

observed in aquarium fish in America, is quite prevalent here. 

The Journal of the Marine Biological Association, a quarterly, is 

the official organ of the laboratory. 

The Naples Zoological Station.—This institution, the largest and 

most noted of its kind, is situated in a spacious park near the shore 

of the beautiful Bay of Naples. Investigators here have the advan- 

tage of climate that is perpetually mild, physical surroundings of great 
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beauty and interest, a rich historical environment, and a liberal and 

efficient management, combined with a fauna of the adjacent waters 

which is extremely rich and varied. Although but little farther south 

than Woods Hole, the fauna is much more subtropical. 

Dr. Anton Dohrn, the accomplished founder and director of the 

Naples station, together with his assistants, Dr. Lo Bianco and Dr. 

Meyer, very courteously entertained the visitor. The station occupies 

a large white stone quadrangular structure, with an aquarium on the 

ground floor and offices, laboratories, workrooms, and library on the 

upper floors. To establish the station in 1872 required $100,000, to 

which considerable sums have been added for permanent improve- 

ments and new construction. 

The station has a large income, although not in excess of its needs. 

It is supported by government grants, by the endowment of the tables, 

by fees for admission to the aquarium, and by the sale of specimens. 

The most liberal patrons of the institution are Germany and Italy. 

The German government gives an annual fund of 40,000 marks 

($10,000), without any restrictions as to its use. The Italian govern- 

ment gives yearly 5,000 franes ($1,000) for the maintenance of the 

library. The principal source of income is the endowment of tables, 

of which 34 were supported in 1900, as follows: Various German prov- 

ineces, 11 tables; Italian government, 9 tables; Russian government, 

2 tables; Austrian government, 2 tables; Hungarian, Swiss, Duteh, 

and Belgian governments, | table each; in England, the University 

of Oxford, the University of Cambridge, and the British Association 

for the Advancement of Science, | table each; in the United States, 

the Smithsonian Institution, the Association of American Women, 

and Columbia University, 1 table each. To endow a table costs $500 

per annum, so that the income of the station from this source is 

$17,000. During each season from 50 to 60 workers from all parts of 

the civilized world carry on investigations here. Those occupying 

tables are without any restrictions as to the lines of work they pursue 

and the publication of results; and, besides being provided with the 

animals for study, they are supplied with microscope, reagents, indi- 

vidual aquaria, and all other things needful for their work. 

Another enterprise which adds $3,000 to $5,000 annually to the 

resources of the institution is the sale to naturalists and museums of 

preserved specimens of marineanimals for study and exhibition. The 

reputation of the Naples station for such material is universally rec- 

ognized, and its output reaches all parts of the world.* 

The regular employees of the station number 45. By a provision 

of the German government a pension fund is established for super- 

annuatedemployees. There is also a reserve fund maintained to meet 

extraordinary conditions. Two small steam vessels, one decked and 

one open, are used in conjunction with the laboratory. 

* See Methods Employed at the Naples Station for the Preservation of Marine Animals, by 

Dr. Salvatore Lo Bianco. Translated by E. O. Hovey. Bull. U.S. Nat. Mus., No. 39, Part M 
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The periodical publications of the station are Contributions from 

the Naples Zoological Station, Fauna and Flora of the Gulf of Naples, 

and The Zoological Yearbook. 

Although this is primarily a station for biological research, an 

important feature is the aquarium, which is justly celebrated for the 

beauty of its installation and the healthy condition of the exhibited 

animals. The aquarium is one of the leading attractions of Naples 

and is much resorted to by visitors and by the local population. The 

price of admission to the aquarium is 2 franes, except on Sunday 

afternoons, when it is 1 frane, and on special occasions, when it is half 

afrane. The income from this source is about $8,000 annually. 

The grotto arrangement of the aquarium is unconventional, and the 

general impression made on the visitor is novel and pleasing. The 26 

large tanks with large glass fronts are skillfully lighted from above, 

no light reaching the aquarium room except that which comes through 

the water. As one stands before the tanks and sees the groups of 

healthy, contented fishes and invertebrates, with nothing neglected 

that contributes to the naturalness of their environment, one easily 

fancies he is at home with the animals on the sea bottom. 

The salt water required for the aquarium (and laboratory) is retained 

in large subterranean reservoirs; it is supplied through a closed 

circulation and is renewed only as needed to replace losses due to 

evaporation and leakage. Owing to the care exercised in feeding the 

animals and to the ‘‘ balance” which has been established, it is rarely 

necessary to cleanse the aquarium tanks. The water reaches the 

aquaria from a nozzle with a contracted aperture about a foot above 

the surface, and the jet carries considerable air with it; this form of 

aeration is regarded as quite essential for the health of the animals 

and renders a direct air circulation unnecessary. The water supply- 

ing each series or line of tanks runs from one to another by means of 

a surface gate and discharges into the reservoirs under the building, 

so that there is a current in each tank, which is considered quite 

necessary. 

Seaside laboratory at Concarneau, France.—Mention should be 

made of a visit to the laboratory at Concarneau, France—one of the 

many small seaside laboratories and biological schools maintained by 

the French marine department. At this institution, in the center 

of the great sardine fisheries of Brittany, some important biological 

and fish-cultural work is being done under the direction of Dr. 

Kugéne Biétrix. An interesting adjunct of this station is a rec- 

tangular stone pound or inclosure (vivier) constructed many years 

ago by M. Guillou, for the experimental rearing of lobsters. The 

pound is very extensive, with eight compartments in which the tide 

flows; is built of granite and schist, and cost 130,000 franes. It was 

the first of the kind in Franee, and is still used in part for the same 

purpose as lobster pounds are on the coast of Maine. In view of the 

attention now given to lobster-rearing in the United States, and the 
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comparatively recent date at which lobster-culture was taken up in 

this country, it is worthy of note that as early as 1859 M. Guillou, 

in conjunction with M. Coste, began his successful lobster-rearing 

experiments. The writer was privileged to examine the collection of 

artificially-reared lobsters (ranging from the newly-hatched larvee to 

examples 10 years old) for which the French government made an 

award. 
MISCELLANEOUS FOREIGN INQUIRIES. 

While in Europe the writer investigated a number of fisheries and 

fishery industries, primarily with a view to possible improvements 

in similar industries in the United States. The fisheries to which 

special attention was given were the herring, the sardine, and the 

lobster. A number of other subjects had been assigned for investi- 

gation, but the time available did not permit their consideration. 

Immense quantities of the sea herring are imported into the United 

States annually from England, Scotland, Holland, and Norway, and 

meet with a ready sale at prices that are uniformly higher than those 

commanded by the same fish prepared in the same manner on our own 

coasts. The Commission was in receipt of communications from fisher- 

men, fish-packers, and wholesale dealers in the Eastern States, asking 

that it investigate the methods of the herring trade in Europe and 

determine the factors which give to the foreign herring their supe- 

riority over the native-prepared fish. 

Visits were made to the most important herring centers of England, 

Seotland, and Holland; and through the courteous assistance of gov- 

ernment fishery officials and United States consular officers, much 

valuable information was obtained. Acknowledgments for assistance 

are due especially to Mr. Charles E. Fryer, of London, one of the gov- 

ernment inspectors of fisheries for England and Wales; Mr. James R. 

Nutman, of Great Yarmouth; Mr. W. F. Robertson, of Edinburgh, 

secretary of the Fishery Board for Seotland; Mr. James Ingram, of 

Aberdeen, one of the Scotch fishery inspectors; Col. S. Listoe, United 

States consul at Rotterdam, and Mr. E. A. Man, United States con- 

sular agent at Schiedam. The observations on the herring fishery 

of the countries named will be incorporated in a special report now 

in preparation. 

In view of the large consumption of imported sardines in the United 

States and the relatively high prices commanded by them, the sar- 

dine fishery of France and the canning industry dependent thereon 

were made the subject of a special investigation for the purpose of 

determining the factors which underlie the general superiority of the 

French sardines over the native ‘‘sardines” prepared from the young 

of the sea herring. The French sardine industry centers in the 

province of Brittany, in which one of the most important fishing and 

‘anning towns is Concarneau. In this place some time was devoted to 

a study of the natural history of the sardine, the fishing methods and 
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appliances, and the canning processes. The manner of preparing 

cod roe as bait for use in the sardine fishery was fully considered, as 

a remunerative trade can doubtless be developed in this commodity 

between the United States and France. These inquiries were greatly 

facilitated by Mr. Emile Deyrolle-Guillou, to whom special acknowl- 

edgments are due for numerous courtesies. A special report on the 

french sardine industry has been submitted, and will shortly be 

issued. Some attention was also given to the sardine (i. e., pilehard) 

fishery in Cornwall, England, and the limited canning of sardines at 

Mevagissey in that county. 

The downward tendency of the United States lobster fishery and 

the special investigations addressed to the lobster which the Commis- 

sion has been conducting for several years, made it quite desirable 

that the actual condition of the lobster fisheries of other countries 

should be determined, together with the measures which have been 

adopted abroad for protecting the lobster and promoting the fishery. 

Accordingly, at various places in England, Scotland, and France, vis- 

ited in connection with the foregoing inquiries, data on this subject 

were obtained by personal inspection, and information in regard to 

several other-countries was secured from government officials and 

others met at the fishery congress at Paris. The history of the lobster 

fisheries of the different European countries is of decided importance 

for comparison with that of our own lobster industry. 

One current feature of the lobster fisheries of England and France— 

the most important in Kurope—is of special interest as showing the 

interrelation of aquatic animals and man’s possible influence thereon. 

Owing, in part at least, to the active fishery for the conger eel, this 

fish has become comparatively uncommon in lobster-fishing regions, 

where it was formerly very abundant. This is especially the case 

on the southern coast of England and west coast of France. At the 

same time these coasts have been visited by enormous numbers of octo- 

pus, which have proved very disastrous to the lobster fishery, reduc- 

ing the number of lobsters on the fishing-grounds and also entering 

the fishermen’s traps and destroying the lobsters after they have been 

_-caught, so that in some important districts the lobster fishery has 

been rendered a total failure. The conger eel is perhaps the most 

potent natural enemy of the octopus, and according to a widespread 

and apparently well-founded belief it is to the scarcity of this fish 

that the present unprecedented scarcity of lobsters is to be attributed. 

Another industry to which some attention was given, looking to an 

extension of the fishery in the United States, was the gathering of 

seaweed in france. This is one of the leading water products of that 

country, the value of these marine vegetabies taken annually on the 

west and south coasts being upward of $1,000,000. In the United 

States, with a vastly longer coast. line and a much greater abundance 

of useful alge, the yearly production is insignificant. 



REPORT OF THE DIVISION OF STATISTICS AND METHODS 

OF THE FISHERIES. 

By C. H. TOWNSEND, Assistant in Charge. 

The work in which the statistical field agents of this division were 

employed during the past fiscal year included investigations of the 

fisheries of the Pacifie coast, the Great Lakes, and the Mississippi 

River and tributaries. 

The Pacific coast region was canvassed by Mr. W. A. Wilcox, with 

the assistance in California’ of Messrs. A. B. Alexander and E.-A. 

Tulian, the latter having been transferred temporarily to duty in this 

division. Mr. T. M. Cogswell canvassed Lake Superior, Messrs. C. H. 

Stevenson and E. 8. King Lake Michigan, and Mr. W. A. Roberts 

Lakes Huron and St. Clair and the St. Clair and Detroit rivers. 

Mr. J. B. Wilson collected information on the whoiesale fishery 

trade of Lake Erie, the statistics of the general fisheries of that lake 

and of Lake Ontario having been obtained before the commencement 

of the fiscal year by Mr. J. N. Cobb. 

The inquiries respecting the Mississippi River and tributaries were 

conducted as follows: 

Mr. Cobb canvassed the Ohio River and the Mississippi and tribu- 

taries from Alton, Ill., to New Orleans, being assisted in Arkansas 

and Louisiana by Mr. G. H. H. Moore. 

Mr. Roberts canvassed the Mississippi above Dubuque, Iowa; Mr. 

Stevenson the Mississippi from Dubuque to Keokuk, Iowa, and the 

Missouri and its tributaries; Mr. King the Illinois River and tribu- 

taries and the Mississippi between Keokuk, Iowa, and Alton, Ili. 

Inquiries respecting the Tennessee River were nade by Mr. Wilson. 

The minor investigations during the year included canvasses of the 

Lake of the Woods by Mr. Cogswell, the fisheries of Nevada by Mr. 

Tulian, the sponge and sturgeon fisheries of Florida and portions of the 

interior waters of Texas by Mr. Cobb. Later Mr. Cobb was detailed 

to assist in an investigation of the fisheries of the Hawaiian Islands. 

Mr. Stevenson was detailed for one month for field work in connec- 

tion with the preparation of reports on the utilization of fishery 

products. 

Other investigations relating to the lobster, sturgeon, menhaden, 

and salmon fisheries of the Atlantic coast were in progress at the 

close of the fiscal year, Messrs. Wilcox, Cogswell, Moore, and Wilson 

being in the field. 
141 
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Mr. Barton A. Bean was employed for ashort time in May and June 

in making inquiries respecting shad fisheries of the Susquehanna River 

in Dauphin and Lancaster counties, Pa. 

During the summer, Mr. Townsend, assistant in charge, visited the 

Pribilof Islands for the purpose of ascertaining the condition of the 

fur-seal herd and the sealing industry located there. 

Capt. S. J. Martin and Mr. F. F. Dimick, local statistical agents of 

the division stationed at Gloucester and Boston, Mass., have submit- 

ted monthly reports on the quantity and value of certain fishery 

products landed at those ports by American vessels. 

The following single-sheet bulletins, containing advance statistics 

in condensed form, have been issued during the year: 

No. 17, Fisheries of the Great Lakes, 1899. 
No. 18. Statement of the quantity and values of certain fishery products Janded 

at Boston and Gloucester, Mass., by American fishing vessels during 

the year 1899. 

No, 19. Sponge fishery of Florida, 1900. 

No. 20. Fisheries of the Pacific coast, 1899. 

No. 107. Fisheries of the Mississippi River and tributaries, 1899. 

Additional bulletins showing the quantity and values of certain fish- 

ery products landed at Boston and Gloucester by American fishing 

vessels have been issued monthly as usual. 

The publications appearing during the year which emanated from 

this division were: ‘‘Statistics of the fisheries of the New England 

States,” and ‘‘Statistics of the fisheries of the Middle Atlantic States.” 

A paper on the sturgeon fishery of the Delaware River and Bay, and 

one on the lobster fishery of Maine, were prepared by John N. Cobb. 

FISHERIES OF BOSTON AND GLOUCESTER. 

The important fisheries of these ports are reported upon monthly 

by local agents of the Commission. The total quantity of products 

landed by American vessels was 162,218,921 pounds, worth $4,385, 102. 

The returns for 1900, as compared with those of the previous year, 

show a decrease of 14,555,380 pounds and an increase in value of 

$191,450. The total number of fares was 7,513. 

At Boston there has been an increase in the quantity and value of 

products as compared with 1899, which is shown chiefly in the supply 

derived from banks off the New England coast. There has been a 

slight increase in the quantity and value of fresh fish, while the quan- 

tity and value of salt fish has been more than doubled. The total 

quantity of products landed at Boston was 66,820,912 pounds, valued 

at $1,598,506. The number of fares was 3,731, of which 203 were from 

the eastern banks and 3,528 from grounds off the New England coast. 

The fresh and salted fish from the eastern banks amounted to 9,756,500 

pounds, valued at $281,546, and from grounds off the New England 

coast, 57,034,412 pounds, valued at $1,516,960. 

There were 95,398,009 pounds of fish landed at Gloucester, valued 
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at $2,786,596, a decrease from the previous year of 16,651,563 pounds, 

with an inerease in value of $21,290. There has been a decrease in 

the quantity and value of fresh fish and an increase in the quantity 

and value of salted fish. The fares landed at Gloucester numbered 

3,782, of which 668 were from the eastern banks and 3,114 from grounds 

off the New England coast. The total of fish from the eastern banks 

was 55,596,243 pounds, valued at $1,427,697, and from grounds off the 

New England coast 39,831,766 pounds, valued at $1,358,899. 

Summary, by fishing-grounds, of certain fishery products landed at Boston, Mass., 
in 1900 by American fishing vessels. 

Cod, fresh. Cod, salted. Cusk, fresh. | Haddock, fresh. 
Fishi : No. of 
ishing-grounds. oe 

BS: Lbs. Value.| Lbs. Value.) Lbs. |Value.| Lbs. |Value. 

East of 66° W. longitude: 
Lia Have’ Bank --_. ---. 57 B8bKH00) IS1OSOS Tia ee nee see peee ee = 147,500 |$2, 055 959,000 |$20, 129 
Western Bank.__- .--- 56 DSBS500! | 2164167) Besse ea ees 73, 500 959 355,500 | 9,015 
Quereau Bank.-----.- 2 ZOG COON IE We 28i| ee eee [beeen 4, 000 LON hac comme no |e ceee 
St. Peters Bank .----- 1 60;000"| 15200") 2 -5=-=- Pa el Nae Ue ese) (ek eaaee 
Off Newfoundland __- 33 2, 000 GOs ES ne SE CARS sd | ee ee 
Gapo Shore ~ 22". 5-2. =. 44 591,200 | 18,086 | 61,000 | $750 | 73,000 | 1,171 477,500 | 14,368 

~ OLN ee | 203 | 2,748,100 | 62,967 | 61,000 750 | 298,000 | 4,305 | 1,792,000 | 43,512 

West of 66° W. longitude : | 
Browns Bank..--- ---- 4() DLZA000! 91. 03087 |S oe aoe |e 67,000 | 1,118 784,000 | 16,335 
Georges Bank ....-.--| 440 | 2,472,500 | 60,803 |.....-_.|.--.-_- 89, 000 | 1,457 | 8,577, 700 |150, 852 
Cashes Bank ---.-- ---- | 49 270, 800 | 8,198 }._....-- -------| 142,500 | 1,880 227,600 | 7,523 
Clark Bank! =... -- 6 32, 000 Goya eee eel bene oe 3, 000 60 86,000 | 1,948 
Fippenies Bank ------ 8 SSE TO) Ay (0) eee eee a6 7800 96 52,500 | 1,715 
Middle Bank .- PS Ped 12 51 OSes OU0H POS 91s lito see |e eee 15, 500 179 | 1,874,000 | 41,469 
Jeffreys Ledge _ Se 173 SLT ODT LOLA G TO Oe Ses ee eee 53, 000 833 795,500 | 18,262 
South Channel_ __----| 571 | 4,826,700 |107,390 | 20,000 350 | 152,200 | 2,196 | 7,860,500 |173, 756 
Nantucket Shoals-_-- 97 | 1,245,000 | 21,123 |_..-.-.. See ae el ce E 223,700 | 3,586 
Off Highland Light -- 87 ZLOWLOO HS NGSe5y | een ee || eens 3,000 28 717, 200 | 20, 353 
Off Chatham ----.--_.- 83 Soi SOONG ROOT es. SR ees 9, 000 175 | 1,047,300 | 23, 148 
Shore, general -.---____ 1,562 | 4,004,850 | 84,384 | 50,000 750 ; 77,800 935 } 4,197,850 | 86,666 

Total__-_-._----_--] 3,528 |14, 974,550 3834, 448 | 70,000 | 1,100 | 618,800 8,957 26, 443, 850 545, 593 

Grand total______. 3,731 |17, 717,650 |397,415 |131,000 | 1,850 | 916,800 |13, 262 |28, 235,850 |589, 105 

| . 

Hake, fresh. Pollock, fresh. | Halibut, fresh. Halibut, 
=mele salted. 
Fishing-grounds. t 

Lbs. Value. | Lbs. Value. Lbs. Value.} Lbs. |Value. 

| 

East of 66° W. pomsitades 
La Have Bank . 2 121,500 | $1,994 21, 000 $320 48-800 G4 57 Ota eaeeeuly eosnc 
Western Bank --....._. 123,000 | 1,537 6, 000 110 584. 800) eg eao een mesial eee 
Quereau Bank -_--_-- 3, 000 11 Gt eee | hee | TESTE Oa lial Wriee. 660) 1 | eee | ae 
Soh [B/E PLTAS {Sy ell elke os al (S a” Ea a | a es ee |e eee | 15S Q00 ie S003 2252 Sie Se see 
Off Newfoundland ---.|......_....- iA Sates 1,000 15 | 611, 000 | 28,880 |180, 000 | $9, 900 
Cape Shore.......-...- 92,000 | 1,101 20, 400 278 15, 900 Ht 0338] eee es Ree oe, 

ars Ve a eee 339,500 | 4,744 48, 400 723 1, 464, 500 | 91,448 |180,000 | 9,900 

West of 66° W. longitude: 
Browns Bank -...-.__- 29, 500 450 | 13, 500 170 16,600 | 1,626 
Georges Bank-_-__-..__- 303,700 | 5,055 32, 600, 292 55,350 | 5,421 |.- 
Cashes Bank --.-- 382, 300 | 7,929 22, 800 381 2, 700 280 
Clark Bank .__.. 45, 000 665 1,000 TEP bao er Nea oe eae ee bee 
Fippenies Bank 57,000 825 2,000 rs) gee ST Oa Ee ae Tees Pees 
Middle Bank . 526,000 | 6,759 29, 600 412 250 Pl | 2 eae Ee 
Jeffreys Ledge. 620,800 | 8,904 | 166,300 | 2, 158 Bile eaaeen | aaaeee 
South Channel - 3,272,000 | 42,046 | 270,500 | 2,544 A 25OO | by Baca See eee 
Nantucket Shoals. - 24, 000 293 | 69, 500 POTD] 9 mG ae rans 
Off Highland Light 157,300 | 2,582 | 13, 000 (2 ae el ti OB Be i it 5 | eee 
Off Chatham 148,900 | 2,610) 58, 000 524 1,100 PAE | sang conan lees 
Shore, general 1,011; 100 | 15; 257 | 446,300 | 5, 364 5, 000 ET 1A ly eee 

POUL te 6, 577, 600 93, 375 | 1,125,100 | 12,573 123,650) | 13,340! |=. ------ fees es 

Grand total. .__2:.. 6,917,100 98,119 | 1,173,500 | 13,296 | 1,588,150 |104,788 |180,000 | 9,900 
| 



144 REPORT OF COMMISSIONER OF 

Fishery products landed at Boston—Continued. 

FISH AND FISHERIES. 

Mackerel,fresh. | Mackerel, salted. |Other fish, fresh. Other fish, 
Sadehs q salted. 
Fishing-grounds. pas = 

Lbs. Value. Lbs. Value.| Lbs. Value.| Lbs. | Value. 

East of 66° W. longitude: | 
La Have Bank ___-_--_-- 1, 606 LS) esl oe 2 eS 
Quereau Bank -_--- : 600 60)i|n ec Soee sel seen eS 
Off Newfoundland__- 1,410,000 | 40,100 |1, 441,800 | $22,555 
Cape: Shore .2 222 oat ee | hake es eo - eon o| 6000) pa geb0 Eee eee ee ee eae 

rated ee ne. eee) 1, 412, 200 | 40, 282 [1,441,800 | 22,555 

West of 66°W. longitude: a ci aay 
Georges Bank__.____.- 329,775 | $17,980 382, 600 | 20,605 |1, 048,800 | 78,008 |......-.._].-..--_- 
Middle Bank __-..-- .-_.| 1,648,775 | 46,031 194,400 | 2,593 235 O00) te 408s | ee snee ees Paree eee 
Jeffreys Ledge_ fee ene Tae o ues SH eceee tee (cee ok eee 400 PAS) eek ee ee 
South Channel __.___-- 65, 000 2, 600 141,600 | 7,084 8, 950 COKE | enn SS TO aT 
Nantucket ohomisl 2 o\o250 6-2 eel |eaeee seca pees ose see=|seecieoee 3, 600 2O0 yee ee eres 
Otpbichlana light. =)|2 sso. 5225 |S ee ee ee eee ee eee 1, 400 B28 | Sees eres | Seen 
Shore, general ____..--| 1,980,812 | 88,933 679, 700 | 38, 020 586, 050 | 7,967 16, 000 160 

Motaiaeeee ae 4,019,362 | 155,544 | 1,398,300 | 68,302 {1,667,200 | 83,568 | 16,000| — 160 

Grand total __.-_--. 4,019, 362 155, 544 | 1,404,300 | 68,662 |38,079, 400 |123,850 {1,457,800 | 22,715 

Total fresh. Total salted. Grand total. 

Fishing-grounds. = all 
Lbs. Value. Lbs. Value Lbs. - Value. 

East of 66° W. dopELnas: 
La Have Bank - ese 2,185, 000 $49, 177 2,185, 000 $49,177 
Wiestern Banks —----a--- = 2,081, 100 70, 872 2,081, 100 70, 872 
@uereau Banks j2-- 52. 2. 462, 600 24, 970 462, 600 24, 970 
Siebeterstbanke-- a= 75, 000 3, 000 75, OOO 3, 000 
Off Newfoundland._ -------| 2,024,000 69,055 | 1,621,800 5 | 3,645, 800 101,510 
@ape:Shoreess. see eeee ose 27105000 30, 907 67, 000 1, 337, 000 32, 017 

Weoralites ao: eee eee 8,097,700 | 247,981 | 1,688,800| 33,565 | 9,786,500| 281,546 

West of 66° W. longitude: Z ha 
IBTOWMNSibal Ka eee eee see 1, 422, 600 SURO Tel k= -eee ete || Se a 422, 600 30, 007 
Georpeswbanks -ses5- sees 12) 904. 425 314, 868 382, 600 20, 605 13 287, 025 335, 473 
Gashes Bank .2--.. .25 === 1,048, 700 Pal Up eS ae ee he Fh 1,048. 700 26, 191 
Clarks Bank? 2) 22 2h ete! 167, 000 3. QS) kts see aS tee Be 167, 000 3, 237 
Hippenics tsa. sees es 151, 300 SHE 9 bil Me Se ee Sw | ea ee 151, 300 Sheil 
MiddlepBankee = os) 4,794, 72! 113, 196 194, 400 2,593 | 4,989, 125 115, 789 
Jeffreys Ledge----..-------- 1, 983, 600 40, 694 obese cere: | foeees see 1, 983, 600 40, 694 
Southy@hannelie22-2 2: 16, 497, 100 336, 381 161, 600 7,434 | 16,658, 700 343, 815 
Nantucket Shoals --- 1,566, 800 267043 Nea o eon ee a eee 1,566, 800 26, 043 
Off Highland Light------ 1, 102, 000 DSNOOe |i 5 iaee Swe ee SEG STEN 1, 102, 000 28, 922 
Off @hathamecee nee cee 1, 602, 100 B34 EOS Ye avec eet nia eines ee 1, 602, 100 34, 137 
Shore, general _.....--.....-| 12,309, 762 289) 991 745, 700 38,930 | 13,055, 462 328, 921 

ease ern eel 55,550,112 | 1,247,308 | 1,484,300 | 69,562 | 57,034,412 | 1,316, 960 

Grand total . .._...------| 63,647,812 | 1,495,379 | 3,178,100 | 103,127 | 66,820,912 1, 598, 506 

Summary, by fishing-¢ grounds, of certain fishery products landed at Gloucester, 
Mass., in 1900 by American fishing vessels. 

' No. | Cod, fresh. Cod, salted. Cusk, fresh. | Cusk, salted. 
Fishing-grounds. of == | 

trips.| Lbs. Value.| Lbs. | Value. Lbs. /Value.| Lbs. Value. 

East of 66° W.longitude: 
La Have Bank. .--..- 142 | 3,446,785 |$58, 607 646, 869 |$21,021 | 369,485 |$3,941 | 59,000 $708 © 
Western Bank_-_-_-_-_- 170 | 8,409,580 |142, 832 | 5,246,570 |129,024 | 152,000 | 1,816 | 4,000 90 
Quereau Bank._____. 95 | ° 296,380 | 5,392 | 2,078, 153 | 55,384 |_...--..-- eee eee 
Green Bank _.... .__. Fy | Se | ER AGS 86h Pall osu | ence eee i Rees At See 
Grand!Bank* 22 2. -2- 88 336,000'| 9) -763)) 1576502270" 836, 940") 2 2" Sse nee Sou a Sees 
St. Peters Bank -.--. 3 51, 000 998 10, 000 350 3, 000 Both Bee eee |< Set aees 
Bacalieu Bank-.---- GV feel 9 faa Sel eee 12, 000 3340 el pees Bee. ool Sen eee een 
Off Newfoundland_- 85 fc Secee e eeens 169: 805" 24-9100). = tes a eee ees 
Cape Northes—- -----= AY ec os | eee LTO OOO3 e200 eee. eee posse Saieh ea ae 
Cape Shore ---------- 19 95,000 | 1,628 38, 000 950 10, 000 115 | 2,000 45 
Gulf of St. Lawrence Gh | erates lost 4, 000 Vp eee ee el We es Ne are fee Ee 

| 

otal: 22222 sase= | 668 |12, 684,745 |219, 220 |24,012,082 553,053 | 534, 485 5,907 | 65, 000 843 
——— — | = —|————— 
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Cusk, fresh. No. Cod, fresh. Cod, salted. Cusk, salted. 

Fishing-grounds. of 
trips.| Lbs. Value. Lbs. Value.| Lbs. (|Value.| Lbs. |Value. 

West of 66° W. longi- 
tude: 

Browns Bank....-..-- 28 341, 780 | $7,219 55, 300 | $3,477 D368) a S000 0 s= os aoe lees a. 
Georges Bank __--.--| 405 955, 700 | 18,414 | 5, 281, 229 |156, 336 2, 500 414 | 58,000 | $1,325 
Cashes Bank-_----._-- 30 478, 300 6,990 cs opine UPI R hh Lae BAS00 Kt aedde eee Sow es | le eee 
Middle Bank .---.- we 56 1, 436 PTA | erence eee ees | ae Seema ec AB eC Ae Ble Soe 
Jeffreys Ledge ------ 80 18, 500 ALO late en see eee ae Soo SS Oe eS ol ee 
Ipswich Bay-.-.-----. 19 DT SS O00) PR Asovon| moore cee ee eee eee tee Cre es ee ee eee 
South Channel ----_- 12 WTO ZOGO 35 202) | ees oes Seen ees 2, 820 BU Gd eee ee 
Nantucket Shoals. -- Pe a eyes ooes| (See BiG 120) PAIRS Gy Pewesanee |S ack ee eee eves Meeeene 
Bay of Fundy .....-. 54 196,625 | 2,845 8, 000 220 | 135,640 | 1,561 | 8,000 180 
Shore, general. ._.-.-- 12,428 | 1,408,596 | 32, 494 314,140 | 7, 704 31, 670 335 Pe oe |e 

ron ee 3,114 | 3,698,997 | 74,028 | 5,825,789 [169,313 | 566,615 | 6. 627 66,000 | 1, 505 

Grand total ._____/3, 782 16, 333, 742 |293, 248 |29, 837,821 |722, 366 1,101, 100 12,534. 131,000 | 2,348 

Haddock, fresh. Haddock, Hake, fresh. Hake, salted. 
LL salted. 

Fishing-grounds. 

Lbs. Value. Lbs. |Value. Lbs. Value.| Lbs. |Value. 

East of 66° W. longi- 
tude: 

La Have Bank -.-.-.-- AALS | tLe o4en | wee ae eee |e tes 606;4015 $1424 90) | Sea ee |e 
Western Bank-~-_---- 168, 630 2,543 6, 000 $75 434,000 | 3,860 , 000 $75 
Cape Shore. .-..-.-.-- 75, 000 1050 i ese | Eee ee 15, 000 120 14, 000 210 

i ae ~ 1,484,960 | 23,317 | 6,000 75 | 2,055,401 | 18,479} 20,000| 285 

West of 66° W. longi- a | a 
tude: 

Browns Bank -.------ 396, 065 (ee Dy eles ies ae aes 35, 945 488) sooo ara oS Zee 
a as Banke 22 320. 2,410, 500 OUO1 Gy | ee eee ae ee 48,500 HHSk| See ee eee | ees 
Cashes Bank ___-_---. ART SAOM) ee Oo eee ense | eae See 185; S10) Gs6G8i| pane eee [is 3a 
MeimayniCd camer seo es 24 | eee ee Fe | ae ek os 550i pe aees Se [Seca Se 
Ipswich Bay ..------ 7,135 (13 eee ae 8 0 ee ea eee eee eae a ae aa 
South Channel-_---_-- 84, 620 CAN GS ls Sal es ee eer 65, 720 890) eat fee ee 
Bay of Fundy _.-.----- 4,000 122: a a Sen Ss Ea eres BE 953,000 | 8, 067 58, 000 783 
Shore, general ._.... 371, 032 7 fat 2) ie ae Se ee Poteet AE SSH Dial Paha yg pe SE eee | Pe 

Betsik at eT 3,321,692 | 48,135 |.._.____. __...__.| 2,473,055 | 23,351 | 58,000 783 

Grand total. ___. 4,806,652 | 71,452| 6,000| 75 | 4,528,456 | 41,830| 78,000} 1,068 

Pollock, fresh. |Pollock,salted. Halibut, fresh. Halibut, salted. 

Fishing-grounds. eS 
Lbs. Value.|} Lbs. | Value. | Lbs. Value. Lbs. Value. 

East of 66° W. longi- | 
tude: | 

La Have Bank......- 15,120 tay eas Seem Pe art 37,914 S502 ieee Se Mee 
Western Bank ---._- 10, 600 64 | 5,000 $63 | 98, 653 OxAv ON eases [ES ees 
Gueresnibank’s 1225) 2) 2-2 oe]! 24, 180 SUZi wl SSb {08d | eel 2052467 | Sennen sees |e 
YET [REP eet 2 Gs i | eee (en eran) aes 151,175 A OX ial ee Oe aera 
JF rgiieg Vieni os. 320 ee ee i | Seeee ae |e 632, 910 47,170 18,915 | $1,016 
SieeeLers bank 22) 3| lo 0 22 Deer eee a 25, 004 ONO 34s teres as See | ee eee 
Bacaiien Bark -o5 0. |02. 0552-55 Sta aa Is Ce aes 1,883,972 | 100,199 | 1,361,220} 77,123 
BENG WLOUNGIANG= soos obey e so ee 1, 138, 264 50, 244 | 3, 200 160 
CP SVLEN SI EG INTE 2 5 aS Se ES eee |e See |e 2,000 16One= See 
Gulfof St. Lawrence} ..-... ......|.-...--. aed | Sa slipee ne F 3, 000 240 6,000. 300 

Ee nee 25,720 | 160! 29,180] 365 5,359,473 | 343,874 | 1,389,335 | 78,599 
———— — s | SSS SSE 

West of 66° W. longi- 
tude: 

Browns Bank -...... 2,000 [ED] Sey rel NRE se SER en2 he |e ae Oe apt eee ee cen PS 
Seorromibanikses ssc) ne oe 11, 890 149 S2SERN a | MOTRASPE a5 aiee se sso [See noes 
Cashes Bank ___. Sor ea ae eee it GObSSo soon eee eee 
Middle Bank . 1, 604 AT) | Spl coheed SRE SS aed [OSS ae ge (ee ee Dee ane (Pe eee cen oi teen ae 
Jeffreys Ledge... een edie ih] ae eal Rie BS | a aS Se a | ES ee 
Bay of Fundy _. 8, 600 502 ical Set ee ee 2,225 OV) a a a eee 
Shore, general _-.._- 3, 139, 250 | 22, 987 Ls 15 | recat ay See ees | gee ee | nes 

Wotal =.= 1 4,078,604 | 28,797 | 11,890| 149| 327,082| 27,742 |..........-|-------- 
Grand total ___- 4,104,324 | 28,957 | 41,070 | 514 | 5,686,505 | 371,616 | 1,389,335 | 78,599 

F. C. 1901——10 
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Mackerel, fresh. | Mackerel, salted. | Other fish, fresh. Other fish, 
Feed salted. 

Fishing-grounds. 

Lbs. Value. Lbs. Value. Lbs. Value.{ Lbs. | Value. 

East of 66° W. longi- 
tude: 

Wyiestorn Bemis Be eee Meena walla ae) Soe eee eee ere 732 AY Gee ee at Sa 
Quereau Bank -- ea el eel ae ees Reese ee ee 1, 640 iin eee a ie , 
Off Newfoundland__|_..........|.----.--- -o-ee-=--s-]/---=-=---| 1,819; 300 | 61, 246 |5,559)200 || $89,167 
Cape Shore -.--- ------ 1, 440 $56 468, 200 | $80,243 |.-.-------- RSet (ere at be eet SS 
Gulfof'St-Lawrence|---- -.2--|.---242-- 9, 400 4940) 52 2 ee | eae es 120, 000 2,100 

Wotalensee' Ss 1,440 56 | 477,600 | 30,737 | 1.821, 672 | 61,460 [5,679,200 | 91,267 

West of 66° W. longi- ae - 
tude: 

Georges Bank_------ 132, 480 5, 2381 | 5,422,600 | 276, 251 160 B) 2s 2Seeee | cee 
Middle Bank -__--__.. 122, 400 6, 115, 400 AS OSB 5 | cakes xtc oa | eaten oe. iach Sees tel] Pes ee 
Ipswich Bay --------- 1, 800 90 19, 600 MOS cease ee a. ee 40, 000 400 
Bay of Fundy-.----- Life tig apie r ea a 1,806,400 | 84,859 8000011332400) 2-2 en eae 
Shore, general ----.-. 4,611, 812 | 222,425 | 6,719, 600 371, 218 203,040 | 1,57 98, 800 1,388 

Motalits <5 eahee 4,868, 492 | 234,352 |14, 088, 600 738,. 344 283, 200 NEY 985 | 138,800 ly 788 

Grand total__.... “4, 869, 932 | 234, 408 |14, 561, 200 | 769,081 | 2,104,872 | 65,445 [5,818,000 | 93,055 

Total fresh. Total salted. Grand total. 
Fishing-grounds. = Spee 

Lbs. Value. Lbs. Value. Lbs. Value. 

East of 66° W. longitude: 
Lia Have Bank --..---....-| 6,717,035 $99, 891 705, 869 $21,729 | 7,422, 904 $121, 620 
Western Bank .-........-. 9. 274) 195 157,622 | 5, 267,570 129, 327 | 14,541, 765 286, 949 
Quereau Bank -----.-----_- L 684, 601 125, 815 2 102, 333 55, 636 | 3,786, 934 181, 451 
Green Bank. .----..-..---. 151,175 14, 087 46, 865 1,523 198, 040 15, 610 
Grand Banks 22522-3322 968, 910 56,983 | 15, 669, = 337,957 | 16, 638, 095 394, 890 
StaPetersiBank Se--— 2 -2- 79, 004 3, 067 10, € 350 89, OOL 3,417 
ipAcalieuy bank pees sass 1, 883, 972 100,199 | 1,373, ¢ 390 77,453 | 3,257, 192 177, 652 
Off Newfoundland -----.- 2,957, 564 111, 490 5, 731,705 94, 287 | 8, 689, 269 205, 727 
GaperNiont hy eeeee enn. pins Se ee nallbeanea cmos 110, 000 2,550 110, 000 2,550 
CapeiShores= mea ea 198, 440 3, 129 522, 200 31, 448 720, 640 34, 577 
Gulf of St. Lawrence ----- 3, 000 240 139, 400 3, 014 142, 400 3, 254 

Mopaliees--— sese eS 23, 917, 896 672,473 | 31,678, 347 755, 224 Test 596, 243 | 1, 427, 697 

West of 66° W. longitude: 
Browns Banks 32222222252 831, 475 14, 848 155, 300 3, 477 986, 775 18,325 
Georges!Bank=---2-4-2--22 3, 908, 647 83,118 | 10,773, 719 434, 061 | 14,677,366 517,179 
CashespBankwes ss seers 1,599, 810 TCV eee es |e ee ee 1,599, 810 17, 904 
Middle Bank: 22 =e 125, 440 6, 645 115, 400 4, 938 240, 840 11, 583 
Jeffreys Ledge--_-...__._-- 1, 000, 650 6.656 Wice son omens pce eer =e OOO RGO0 6, 655 
TpsywacGhabaiy, ses) aaeee 187, 935 2,508 59, 600 1,478 247, 535 3, 986 
South) Channelesie 2s e--s 292, 220 LOY Notes So Seer ae aeee 292, 220 7,107 
Nantucket shoalsve. sos aes| seems eee. 67, 120 1,576 67, 120 1,576 
Bay or Mun diy. s--22s 2-22 4\ld.500,000 “15,149 | 1,880, 400 86,042 | 3,260, 490 101,191 
Shore, general --.--------- 10, 296, 420 293, 082 7 132) 540 380, 310 | 17,428, 960 673, 3892 

Wotalh oe eee ed 19, 617, 687 447,017 | 20,184,079 911, 882 | 39, 801, 766 1, 358, 899 

Grandstotal {-23— 43,535,583 | 1,119,490 | 51,862,426 | 1,667,106 | 95,398, 009 2, 786, 596 
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Statement, by months, of quantities and values of certain Jishery products landed 
at Boston and Gloucester by American fishing vessels during the year 1900, 

No. | Cod, fresh. Cod, salted. Cusk, fresh. Cusk, salted. 

Months. Ob }} 
trips. Lbs. Value. Lbs. Value. Lbs. |Value.}| Lbs. |Value. 

PaNUSEY —-= 22-7. -.225.| 242 865, 900 |$25, 256 |---.-.- .---|---------- Ae OOO S Teal Gi | Bees eer ee 
Webroary 22)--- 22 -2:. 276 6353600") 245 ai. oss =e ee ew Se 62,000 | 1,658 
NWamrcahipe een see noes. | AS 20264600) | Pa O%e, lon cee ees geen a eee 43, 000 
PAGER Tipe 2 |e ASU OBS FLOOD! |[peBOOk anno ose | Rees 2 84, 000 
LIER? 55 eae ee 300 | 1,736, 400 25, 035 61, 000 $750 | 110,000 
Jin ee 241 | 1,467,600 | 25,816 50, 000 750 71, 600 
JIPUs 72 eee 327 | 1,913,800 | 31, 696 20, 000 350 5, 200 
PATNI Stas as AS. SSL MM GOTFOUO NM So rG8OA |=. | ee ee 24, 000 
September -_-.... .---- ZION SS OILOOM ESOC bare 2 2s no Se | ee roe 39, 500 
etaneneee = saan. -< | noent | edapsOOO! | 4ON87 =o 2 5 5 | Seen es. ae 111, 000 
November . 2.2222. 297 HOIOOOR CPD S4 62) oo 22. | Seer aees 114, 500 KOU Ss ee al ee 
December. _.-+>=. =.=: PACS eC) | So) 2 Ot a aa 1, PAOD terrae al ee 

Total at Boston ____/3, 731 |17,717, 650 |397, 415 131, 000 1,850 | 916, 800 |13, 262 Bureau Ee psedae 

{oni , eee ie 159 520,780 | 13,394 113, 000 3,579 66, 500 864) [Petes =| Ree 
Hebruary,=2.- -.2--5-. 255 324, 627 | 12,368 76, 360 2,576 14, 000 1 La) Pat a ee a 
Maren eee ee ee tOe dete. 509 |-23.000 323, 745 10, 780 21, 000 QOLAIEAE Oe eee a 
pyr ies 22 2) 8161) 15.9685. 057, | :22: 949 916, 529 20, 524 73, 920 S50) Se Seo sees 
IL Eee oe ee 303 | 1,697,482 | 23,147 | 2,199,940 57,150 | 254,120 | 2,923} 4,000 $90 
PUNO oes | dtd | 16184 604 | 16,210) || 4,114,285 94,807 | 386,645 | 4,008 }\._-. -.--|_.-.--_ 
“Lic heen ee | 349 | 1,068, 702 | 17,038 | 7, 510, 122 | 144,431 | 122,500 | 1,468 | 87,000} 1,358 
LUTE ER ee 354 | 1,531,280 | 24, 826 2, 866, 183 66, 389 62, 000 778 | 40,000 
September-_-__.....__.| 321 | 1,539,188 | 26,099 2 605, 215 68, 341 24, 000 BON be Sc eee ese 
October. _--=--=-- | 474 | 1,382, 806 | 27,153 3, 040, 186 86, 666 12, 500 115% ee ess 
November .-_-_- ---.-. | 360 2 728,101 | 62,905 5, 225, 205 | 138,539 10, 000 1S A eee eee ees eee 
December = 222 .3..! i244.) 1, 113; 566 | 24, 074 847, 051 28, 584 53, 915 615322 eee eula fea. 

Total at Gloucester 3, 782 |16, 333, 742 |293, 248 129,837,821 | 722, 366 1,101, 100 {12,534 |131,000 | 2,348 

Grand total_.______ 7,513 |34, 051,392 |690, 663 |29, 968, 821 7 216 2 2,017, 900 [25,796 |181,000 | 2,348 

Landed at Boston in 
(bP S56 See ae eens 3,866 19,684,550 |437, 756 50, 000 I 2p0 5 1025 8000135353 = ee | See 

Landed at Glouces- 
ter in 1899__._._____ 3,954 |28, 609,038 |506, 574 |36, 855, 649 [1,022,516 |2, 308,749 /30,285 |227,987 | 5,185 

Haddock, fresh. EeNOR ES salted. Hake, fresh. Hake, salted. 

Months. | 
Lbs. | Value. Lbs. | Value. Lbs. Value.| Lbs. | Value. 

SENG ge ee ee ZAODe OO S48 5660) eso ae a= 
HMepruary = 22225550) - SHO e OOO eOk Ok eonen. fone a aS ee 
ablearers Free eee 1 G4 859000). |) 92180) eae ls te 
ER ESET is ee oe nye 28 agers t00)|! 40F 136i sane eee || see 
nee 1,799,900 | 33,437 

Jon aS eee ae 1,581,900 | 33,552 
RIED Rie ee ie en 2,211,400 | 25,966 
PSMPUSG 2. a2. oso ae 1, 738, 700 7, 892 
September -_-_.... -____. 1,847,800 | 44, 492 
“gtele hae as [DSO OOO NT ODUM ccs wee LE. tee 
Wovember, 222250 06.. E087 300)\) 142.0235) so bs 
DST rl ce) ee ees Se PS6955650) |) (B8;445 || 2 22 222 eb ee 

Total at Boston. ___- 28, 235, 850 | SO Obese soe |e 

TEU Gree eee Ses iPlRABO NT los Ois|seuceaca. a |hecees=e 
February --......--._-- GBOSEL OT MITER 72) Cees See ES eae 
ane nee eene | 1 O14 021), 23100 |W eo eho oe 
1: jar lS eee oe G22 7008 Ie aasdo) |SSse a Se ae 
LE sa ae ees 127,548 845 4,000 $50 
prunes ot LS 362 iret eg bso Pe eee | | ee 4 
JG hs 2 ea 28, 000 | TESt| eete Fa Neal 2 ate as 
MUR TIN esse Nees eed 40, 400 305 2, 000 25 
September ---.-.... aa 24, 000 Bees: | seo eal See 
October=o--.2 =... ... 32,500 25%) ESR Seen eae 
NOVGNLVOR «coe 133, 435 Bee Sith t See ee eels PS rortaes 103, COL eel GOGH |boee ue cese Ree seen 
December 22 225_2 23--=. ema Se ASF |) 4800] < 22, oc | ok TGSTSTGE|! A 25820p | eone ae oe [eee meee 

Total at Gloucester _| 4,806,652 | 71,452 6, 000 75 4, 528, 456 41, 830 78, 000 1, 068 

Grand total .__.._..- 35, 042,502 | 660,557 6, 000 75 (11, 445.556 1139, 949 78, 000 1,068 

Landed at Boston in | 
OU ees a Se loosen OO bps eGR puis al. ere, 8, 489,800 | 99,708 |._._...--- a 

Landed at Gloucester | 
I ASG) Sse 8, 146, 208 | 119,003 15, 279 187 | 8,166,804 | 78,608 53, 500 807 
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Statement of quantities and values of certain fishery products, etc.—Continued, 

Pollock, fresh. Pollock, salted. Halibut, fresh. Halibut, salted. 

Months. ——————SSSST 
Lbs. Value. Lbs. | Value. Lbs. Value. Lbs. | Value. 

JARUALY = 22-2) see 14, 000 $200))|s oso 8 cess|eeeee ee HAs 9500) $55 D028) o 2. sae oa eee ees 
Hebruary = .22:-.=----: 4,100 CA eee ee (ee 69, 050 HE 986i || css a= eee 
Marchiewe.s- 222s ere 30, 590 (Gh), Eases = aba aert 103, 200 OF 560 | nose see e eae 
A riliese2 oh 2 wees 19, 900 OA eee eae Ve 117, 000 Grae poe 2.e eee 
Maiyoeiis = = Sones 48, 500 S50) Rann eeee |Beeereee SSPE CTD EGS Tn ees | 
Net actos See 38, 900 AND eee eee 1672 S004 5814900) ce es ee Rees 
July saeetece eae 25100) Atos eee ee oe PAR Eat) |r mits} (7460) | pee el ae 
AT piste as eee es 112, 400 883). eee ae eee 118, 200 62251 sence ee 
September ---.-------- 111,000 | 1,625 Eis ee Aes Oh 145,850 | 10,887 | 180,000 | $9,900 
October2--22--- = 258200" 2S a1 iia ES eee eae | Ree 91, 300 O16 2u)s aces ese 
INoOVventber! 2+ 27 =----- ZLOS500R 2S D800 eee Sem 97, 300 85500 ease so 
December - ------ ------ 845400)i|| AedyOn Reese es eee 24, 150 23610) | 2232 ee 

Total at Boston___-_- ESS S00 HIB. 296 nl eesene) See see oe 1,588,150 | 104,788 | 180,000! 9,900 

JANUARY 2 ese aoe ee 3,718 BSW Sepeca mace see ste 402: 687 iiides O80: | se ecee eee tes 
February ~.----. 1,186 11 Pie te é PAT 554 aie OS) | eeesner eae eee eee 
Manchiaessss222 4, 398 2G) | Rae eee eae || Seas 355; G38ul os DLialeceeeeeerelle sone 

1) gil Lit See Peach eee 1, 600 a U0 ese ee | ADO MIBIAl H27TR001 | G2 See eae 
Eh eee ae setae 8 eee eS 4,166 Die Aa 25 | aR 1,075,541 | 46,455 2,000 100 

SNC Eee ee cee eee ees 8,901 Ne ee i Re Ab aes 6(315629| (738, 4 Oi eee ae eee 
Jay ho set se ee le 9, 728 69 11, 890 $149 653, 831 | 35,943 52, 035 2, 602 
i cus bee eee eee 13, 870 BO) ee MOUS yer ee 634,349 | 31,279 | 340,500 | 18,550 
September === 109, 810 695 5, 000 63 389,879 | 28,872 | 881,600 | 50,417 
October a Za ATA AS el SHAT | eee ee | een 368,886 | 37,588 | 113,200 6, 930 
November -_-_-.-.------| 1,448,507 | 11,149 24, 180 302 SOOGOT 14> 265620" ss ees eee 
December ----- ---- ---- SHON GOZH eos Aisi eens ee Bs 73,814 ie AS OBL: |= 25 Ses | eee 

Totalat Gloucester_| 4,104,324 | 28,957 41, 07 514 | 5,686,505 | 371,616 |1, 389,335 | 78,599 

Granditotal=es=-=- 5, 277, 824 | 42, 253 41,070 514 | 7,274,655 | 476,404 |1,569,535 | 88, 499 

Landed at Boston in 
1899 = Sete esse 1, 286, 850 | 12, 883 ea | ees an BOGS 8b R12 S462 ae cere eee Pee oe 

Landed at ‘Gloucester | 
TT SOO eee ee 1605652521 (Pal 17 144,000 | 1,799 | 6,629,807 | 428,329 | 788, 790 | 59,218 

Mackerel, fresh, |Mackerel,salted.| 'Other.fish, | 1 Other fish, fresh. salted. 
Months. x 

Lbs. Value. Lbs. Value Lbs. Value. Lbs. /|Value. 

JRNUATY 225 seme cce aso loos ceseeseed| soca secee|kee ae Pees eee 2905 000))| $85700) |b=5- 225222" |e 
Me DRUAR Ys o-22 seeeee—all ates esas= ee ee | eee 0000) £145,600 186,000 $3,500 
Marchi ets 6 assro oo sae eee | es Fe eceee cee 2 PRS eee 460, 000 | 13, 800 83,800 | 1,995 
Sori sotto ae ee a ee | aon valle aioe SES eee saees 150*000))|/3000t (22 = as See 
May. 22 eee Se 8,340 GOTG [ose Seo) SEEK ae ee ae eS Re a een 
SUNOS eee eee oe eens 447,522 | 14,800 227400! ISIN 425 |. 222222 2222 |b SE ee eee 
Aft pa aee er seeec oe 725,275 | 41,959 369, 600 20, 297 565 .450)||'358450) |= ee 
PATI TISb se see een eee 2,106,525 | 58,274 631,000 | 24,913 4505100) kda;009) |neneee eee ire 
September .--.... ------ 510,775 | 27,818 112,800 | 6,924 H4ASSO50i | 1851/7 0)n eee sree | See 
Octobereece n= a= 220, 925 12) 417 5900 | 5, 103 2315150) 3022) aeons eases Shee 
INGvember 22-0. || Sea |e cs Se eee ee 245,050 | 3,409 548,000 | 7,960 
December 2332222 See as See AE ee es ee | eee 22, 7 304 640,000 | 9,350 

Total at Boston___-_- 4,01 019, 362, 155, 544 | 1, 404, 300 68, 662 3, 079, 400 1123, 850 | 1,457,800 | 22,715 

JANUAR Yeo se css Senso bs ee case ot eee ce eee pels ees eee 498,000 | 16,193 49, 000 771 
Mebrmlary2 esses se rosea oot eeae eee | See oe oe emer eee soccer: 860,000 | 30,100 535,800 | 9,577 
Marches act ops OC A (Pes eS ieee eeaee | Panes 230,000 | 7,650 30, 000 525 
Aprile ese BE. Se RE eee Pie eee Meebo Rome SSL es 170,000 | 4,250 14, 000 245 
Mays) sete ese ce esos | Lae ere sane TSPOOO SMU OG2 Tse oes eee cee ote eels) eee 
JUNC Ske ees BRE 8, 682, 840 | 189,842 | 2,485,400 |116, 653 |----------.|---- ---- 120,000 | 2.100 
LLY! 2 Seton aeons eae 153, 792 8.921 A:\060! 400) 214° 665) |22 eee ees eee ens | bene eee 
ANID USE 2 eo Seo see ect 701, 250 19,857 | 4,664,600 |233, 191 892 Ay :|| Sox ono ee 
September ---..-.----- 187, 200 654433 25519400 1S98652: |e neon ees eae 13, 000 228 
October #2". = 194, 580 9, 320 707,800 | 56,289 204,680 | 1,754 85,800 | 1,160 
November =---=2- 3 270 25 NOS S400 ie DeO i eceee seen ..----| 3, 739,000 | 58, 125 
WECM De Tess ee sels ae ne les iy 2 || a eee | Pn 141,300 | 5,453 | 1,285,400 | 20,324 

Totalat Gloucester_| 4,869,932 | 234,408 |14,561,200 /769,081 | 2,104,872 | 65,445 | 5,818,000 | 93,055 

Grand! total’_-2- =25- 8, 889, 294 | 389,952 |15, 965,500 |837, 743 | 5,184,272 |189,295 | 7,275,800 |115, 770 

Landed at Boston in : 
1899.32 = 798,752 | 43,905 196,400 | 14,695 | 5,335,832 123,866 | 1,028,000 | 14, 270 

Landed at Gloucester ; 
in 1899 _ Jaen 430,788 | 27,373 | 3,665,800 [275,570 | 3,475,921 | 75,609 | 6,475,000 | 93, 096 

1 Includes herring from Newfoundland, 3,229,000 pounds frozen, $101,346; and 7,001,000 pounds 

salted, $111,722. 
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Statement of quantities and values of certain fishery products, ete.—Continued, 

Total fresh. | Total salted. Grand total. 
Months. = SSS | —= 

Lbs. Value. Lbs. Value. Lbs. Value. 

(PTCA ae See eee 3, 683, 150 SOG 8S5a Aeon eee ne et 3, 683, 150 $96, 833 
Hepruanrye - = 2.2... .-2- 4,770, 850 140, 113 186, 000 $3, 500 4, 956, 850 143, 614 
MMearGhe Sere es oS | 9, 273, 900 166, 169 83, 800 1,905 9,357, 700 168, O74 
Atri leans o6cet ees. ce 5, 478, 500 SUR el eee ee See Re ee eee 5, 478, 500 81,217 
LW eS 4,352,340 | “ 77,699 61, 000 750 | 4, 413, 340 78, 449 
GFT SS ee Tears 4, 156, 622 90,810 277 400 12,175 4, 434, 022 102, 985 
Jn 5 tle | 6, 270, 775 153, 956 389, 600 20, 647 6, 660, 375 174, 603 
JT GATR (DS Se ae ea 6, 671, 925 177, 944 631, 000 24, 913 7, 802, 925 202, 857 
September --..--.-...- 5,231,775 141, 817 292, 800 16, 824 | 5, 524, 575 158, 641 
Cera eis <a 5, 332, 975 | 150, 044 63, 500 5, 103 5,396, 475 155, 147 
INOvemiber =.=. ..:-..-- 3, 800, 950 | 103, 471 548, 000 7, 960 4,348, 950 111, 481 
December 22-=22.5..:: 4. 624, 050 115, 306 640, 000 9, 350 5, 264, 050 124, 656 

Total at Boston_-___- §3, 647,812 | 1,495,379 3,173, 160 103, 127 66, 820, 912 1,598, 506 

SRNUARV seo. 2522805 2 , 826, 476 80,935 | 162, 000 4,350 2,488, 476 85, 285 
LEN SET 2, 133; 949 71, 900 612, 160 12, 153 2,746, 109 84, 053 
Maren ewes rt eee tl 3 802, 926 84, 742 358, 745 11, 305 4, 156, 671 96, 047 
LNG ee ae Bea | 8,318, 156 59, 943 | 930, 529 20, 769 4, 243, 685 80, 712 
WEA 2 ae ea eee 3,594, 778 76, 886 2, 230, 140 58, 507 5, 824, 918 135, 393 
PREIS See Se | 6, 962, 653 258, 341 6, 719, 685 213, 560 13, 682, 338 471, 901 
SIP: 3os 2 5 3.346, 138 75, 400 11. 793, 447 364, 198 15, 139, 585 439,598 
August a en 3, 290, 041 79, 939 7, 917, 283 319, 105 11,207,324 399, 044 
September -__... ____- 2. 874, 792 67, 790 6, 024, 215 258, 701 8, 899, 007 326, 491 
NOEEGHOT a= Se | 4, 690, 880 98, 471 3, 946, 986 151, 045 8, 637, 866 244,516 
Wovemiber 2-=....2...:2 4, 733, 201 106, 085 9,089, 785 204, 505 13, 822, 986 310, 590 
December 222202. .o 2,466, 593 64, 058 2, 082, 451 48, 908 4,549, 044 112, 966 

Total at Gloucester_| 43,535,583 | 1,119, 490 51,862,426 | 1,667,106 95, 398, 009 2, 786, 596 

Grand total __.......| 107,183,395 | 2,614, 869 55, 035, 526 | 1,770,233 | 162,218, 921 4.385, 102 

Landed at Boston in | | 
Lid i ee eee | 68,450,329 | 1,898,181 | i, 274, 400 30,215 | 64, 724, 72s 1, 428, 346 

Landed at Gloucester 
TaN ko} I oe eet a ee 63, 823, 567 | 1,306,928 | 48,226, 005 | 1,458,378 | 112,049,572 2, 765, 306 

THE MACKEREL FISHERY. 

The mackerel fishery has been of unusual interest during the seasons 

of 1900 and 1901 on aceount of its improved condition as compared 

with other recent years. The present period of searcity began with 

the year 1886, when the catch of salted mackerel landed from the ves- 

sels fell from 329,945 barrels in 1885 to 79,998 barrels in 1886, and has 

never since risen to 100,000 barrels annually. According to informa- 

tion received from Mr. F. F. Dimick, the local agent of the Commission 

at Boston, the New England catch of salted mackerel in 1900 was 

87,967 erie This, with the exeeption of 1888, when it was 88,382 

barrels, was larger than at any time since 1885, and gave rise to the 

hope on the part of the fishermen and dealers that the fishery might 

in the near future regain its former importance. The present season, 

1901, has so far been less encouraging. The quantity of salted mack- 

erel landed by the New England fleet to the Ist of September was 

57,072 barrels, valued at $627,792, and for the same period in 1900 it 

was 67,535 barrels, valued at $742,863. The contrast between present 

and former conditions will be better appreciated when it is stated that 

in 1884, which was one of the most prosperous years in the history of 

the fishery, 214,189 barrels of salted mackerel were landed by the Ist 

of September, and the total catch for the season was 478,076 barrels. 
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The greater part of the fresh mackerel caught along the coast is 

shipped to Boston, and it is usually estimated that the receipts at 

that port cover about 90 per cent of the whole New England catch. 

The receipts of domestic fresh mackerel to the lst of September, 

1901, are reported to be 44,196 barrels, valued at $265,176, while for 

the same period in 1900 the quantity landed was only 40,553 barrels, 

but the value was $273,732. There has therefore been an increase in 

the quantity so far during the season and a decrease in the value. — It 

is generally believed that the total catch of fresh and salted mackerel 

will not be equal to that of last year, and some of the fishermen have 

discontinued mackerel fishing to engage in other branches of fishery 

which seem to be more promising. However, some good catches are 

being reported, and it is not impossible that conditions may improve. 

The southern mackerel catch for this season, 1901, amounted to 16,419 

barrels, valued at $180,609, which is more than 5,000 barrels larger 

than it was in either of the five preceding years. 

SHAD IN PENNSYLVANIA. 

An inquiry in Dauphin and Lancaster counties, Pennsylvania, 

shows that since the destruction of the dam at Columbia some years 

ago there has been considerable improvement in the shad fisheries of 

the Susquehanna River above that point. The cateh at four different 

localities in the above-named counties in 1900 aggregated 16,840 shad, 

or about 67,360 pounds, having a value of $3,990. 

GERMAN CARP IN LAKE ERIE. 

An interesting fact in connection with the fishing industry of this 

lake is the increased utilization of the German carp. This fish, now 

abundant in nearly all waters where it has been introduced, has become 

commercially important in a number of regions. For several years 

it has constituted more than half of the total yield of the fisheries 

of the Illinois River. An investigation of the fisheries of the Missis- 

sippi River and tributaries for 1899 shows the catch of German carp 

to have been 11,869,840 pounds, valued at $289,258. While taken 

in our interior waters in abundance by anglers and used locally, 

the growth of the earp fishery as an industry has been slow. Ina 

former report of this division attention was called to the importance 

of this fishery in the Illinois River, and the development of a good 

market for the catch in certain eastern cities, where the proportion 

of foreigners in the population is large. 

In Lake Erie German carp are very abundant, and in the effort to 

utilize them new markets are being found in the Mississippi Valley, 

an important part of the catch being sent to St. Louis, Louisville, 

Cincinnati, and other cities. When taken in larger quantities than 

required, they can be easily retained in ponds until wanted. The 

writer recently visited a pond near Port Clinton, Ohio, where about 

50 tons of German earp were held. Fishermen in th’3 region usually 

receive 13 cents a pound, sometimes 2 cents. When extra large quan- 
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tities are taken the surplus is frequently sold for the manufacture of 

fish fertilizer. German carp sent to New York and other eastern 

cities are shipped round, but if destined for other markets they are 

generally dressed. Most of the catch is made with seines. 

Recent inquiries respecting commercial fishing carried on in Utah 

show that the eatch of German carp in Utah Lake and tributaries in 

1900 amounted to 344,685 pounds, or about three times the quantity 

taken from the same waters in 1895. More than half of the eateh in 

this lake was made with spears. 

FISHERIES OF LAKE OF THE WOODS. 

A canvass of the fisheries of Lake of the Woods, made for 1899, 

shows a continued decrease of the fisheries in nearly all respects. 

The number of persons engaged was 126, and the amount of capital 

employed was $58,830, a decrease of 47 persons and $49,272 since 1894. 

The total yield of the fisheries was 626,225 pounds, valued at $32,815, 

while in 1594 it was 2,198,984 pounds, valued at $56,747. The fish 

eries of this lake are prosecuted chiefly for the sturgeon. Since 1894 

the catch of this species has decreased from 1,059,267 pounds, worth 

$31,778, to 197,053 pounds, having a value of $16,623 

The mmeae of pound nets, the principal form of arpa tie of cap- 

ture, has decreased from 148 in 1894 to 58 in 1899. 

Other products of these fisheries have decreased in similar propor- 

tions. The shrinkage in value has not been so great as in quantity 

for the reason that as the supply has diminished prices have advanced. 

The three following tables show the extent of the fisheries of this lake 

for the year 1899, a fourth table presenting a comparison of the yield 

of the various species taken in pound nets for a term of years: 

Table showing the number of persons employed in the fisheries of Lake of the Woods 
for the year 1899. 

How employed. No. 

SEReSCR IS PANS POnEIN sere aise Ee. Bees nes Se pe yte S I ag eee ed 2 
In shore fisheries ee Se ee he atiaed eee cece n Nae ee ee ae Rees eee he 100 
On shore, in fish- houses, ete _ eal ae SNe ols Nee Pret Fes AE Raney. RSE sek Lo Se oS iy 14 

AMDT a peta Neb REE Spee bs 9 Bee ds Re 4 ee es eke ee ee 8 SR eee | S2gs-2::| 126 

Table showing the apparatus and capital employed in the fisheries of Lake of the 
Woods for the year 1899, 

Items. No. | Value. 

Vessels ee 
LOHUMSSO seas ar soe. eo). 
Outfit- See ees 2b es He be 2,220 

Boats «oo oeee cece soeeee ieee ee 3 RG Ge Wi Se AES 35 1, 489 
Pile-drivers - we eects tds SEE TSE See LS PE ee 2 RE ee et ee ee eee 12 1, 450 
Barges. - woe ces otek Ee Se Se ai herd SA ee 4 | 2, 500 
Apparatus | of capture: | 
Pound nets-- Unseen bo bees oe See el ee ae ere ee eee 58 | 15, 425 
jilggeizyrig Sete Le ke oe Ce ee Se eee ee eee ee eee ee 25 250 

SEW Sova eh aye ce ats 2 et een ty ee) (cee 17,500 
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Table showing, by apparatus and species, the yield of the fisheries of Lake of the 
Woods for the year 1899, 

Apparatus and species. Lbs. Value. 

Pound nets: 
(Butta ome ese te eee oe oct aere Sons he cce ee ae Sek eee eee ee eee pen eS Soe 6,018 $113 
| Bartle vera Dae AEE TNCs SU ANNE OS ee ere eee ee) eee age Te ee kn eee 39, 903 1,200 
Pike perchitwallieyed)! = 2.222222. 252 ee ee eee oe eres 124. 722 6, 236 
Stur POOU ste Se Sao N. oS Saas pho Rape ese ee aes ee ee | 197,033 | 16,623 

White- FFT IARI Ree cet nS nee ee cp eink ea Ra OTL ae SE a 179, 242 6, 722 

MBCA 2 to aR ye Sey aR eee ceed ER teee HAR es een es ee |S aon ees |). 20. SNN 
Fyke nets: 
ulna See ose se ee es ec oe ee ce aes Se ao a eee 78, 889 1, 904 

Grandtotallecets. 2 5 Po ee fae ee ot i Ee se een 626,225 | 32,815 

*Included with sturgeon are 18,941 pounds of caviar, valued at $11,865, and 391 pounds of 
sturgeon sounds, valued at $332. 

Table showing the pound-net catch in the American waters of Lake of the Woods 
in certain years. 

Species. 1894. 1897. 1898. 1899. 
| 

Lbs. Lbs. Lbs. Lbs. 
BUthalo tse -e se see oe scoot Seca te cae tre en eae eee eae 80, 620 16, 965 28, 130 6,013 
Pike . ae ae SE ee ee tee 231, 474 48, 275 56, 676 39, 903 
Pike per ch (wall- -eyed)_- SEA! SRE.) St SEA ER ae ee Hee 405,104 | 137,461 92,181 124, 722 
Sturocone 3 ate ae ee a eee ee 1, 059, 267 511, 159 330, 601 197, 033 
Trout. - Ra aL ne ee eet, eee ae Se ee ee Bee 11,501 650 | 440 423 
Whi tori sh ee atee. ates ae oa etna eed Ne Roba ey eh 411,018 71,907 | 112, 624 179, 242 

Total . aie ER RN tt yee te BE See ne a re eel EO LORS O BA a [ey GG 40 (in| BOO Kode 547, 336 

FISHERIES OF THE GREAT LAKES. 

A statistical canvass of the fisheries of the Great Lakes for 1899— 

the results of which have already been published in condensed form 

as Statistical bulletin No. 17—shows the total yield and value of fishery 

products to be nearly equal to that of 1890, the largest on record. 

In 1899 the fisheries of the Great Lakes yielded 113,728,040 pounds, 

valued at $2,611,482. 

The total number of persons engaged in the fisheries was 9,670, and 

the capital invested amounted to $6,617,716. The vessels employed 

numbered 208, having a value, with their outfits, of $802,621. The 

number of boats employed was 3,281, worth $277,766. The apparatus 

of capture which represented the greatest value was gill nets, valued 

at $690,518. Pound nets and trap nets were valued at $660,408. The 

number of gill nets in use was 105,687, and of pound and trap nets 

3,837. 
The most important species among the produets of the fisheries with 

respect to value was herring, worth $941,067. The cateh of trout was 

valued at $431,276, and of white-fish at $297,023. The yield of pike 

and pike perch was valued at $325,941. 

The various lakes as compared with each other differ considerably 

in the value of their fisheries. Lake Erie, the fisheries of which are 
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much more extensive than those of any of the other lakes, yielded 

produets valued at $1,150,895; Lake Michigan, $876,745; Lake 

Huron, $308,078; Lake Superior, $150,862; Lake Ontario, $101,040; 

Lake St. Clair, St. Clair and Detroit rivers, $23,864. 

The following tables show the persons, apparatus, and capital 

employed in the fisheries of the Great Lakes in 1899, and the quan- 

tity and value of the fishery products: 

Fisheries of the Great Lakes, 1899. 

Lake St.Clair, 
Lake Superior. | Lake Michigan. Lake Huron. St. Clair and 

Items. Detroitrivers. 

No. Value No. Value. No. Value.| No. |Value. 

Persons employed ---- ---- G133| 22s SYD i |Sere eae DE 2e 12 |S ee AAD |e 
Vessels and outfits_--_----- 10 |$51, 604 80 | $254,905 12) $5504) |e nee eet 
Monnage: 2265 595: =..2-2. sss. mhigeceens = 1,321 Be ee abe | aes eee | mmo s heen ek gee 
BOGS 28-2 22h fn ea cn. 305 | 27,245 1,098 67, 968 527 | 40,835 1s8 | $3,770 
Sain eos Bee ae eee = 1 50 11 510 9 673 139) 1/255 
Gullnepals = 4s2 52.2 2h. 7,2 99, 283 49,857 | 288,395 5,676 | 54, 384 60 600 
Pound nets and trap nets- 162 | 25,820 805 | 186,349 996 |111, 839 5 | 1,050 
By ROMetS 29-2 So. 22- 15 150 1,477 28, 627 SOB) | s632) Pa = see Se 
PIES oF ee eee cee Le ede O88 S aes eee ne 03 Fy 50 ll ere ee ee BART See ee 644 
Oiler apparatus: -.---=|-....2--..- B20 |eaasene-2=2 2500) | teeman sacs S10 ype ee 271 
Shoreandaccessory prop- |---------- HATE O28) ees eae 869629) [hoo eanene 148,489 |.--.---- 26, 945 
CU ie oe ae eee 

Push caywitale as .a22 2-2) s|).sss-sess5 CGO (eee TE ZISS 200! lSa2= 2 sear DD DOU). seat 20, 000 

Total investment.--|....-=---- BYPASS i eee eee te et) oe er eee ces 3 |e eS 54, 535 

| 

PRODUCTS. | Lbs. | Value Lbs. Value. Lbs. |Value.} Lbs. |Value. 

PIR GHADESS roe ees nanos Soe ee eed te 8, 565 $644 5, 659 $396 200 $14 
Birehns (2-2 > = 2222222), 4350, 060) S11 317 498, 318 ZA Od 1 een eee A ae a |e 
MM NGAGS 22s saofen cose ee 7, 600 304 53, 452 1,367 141,429 | 4,255 | 1,200 18 
CDITE EC EEN STEVE ee Ee | a 25, 280 492 6,369 143 | 8,000 221 
_TiSURl 7d Pg Sad See Stee ies) Mee ae 8,710 315 | 482,977 | 12,372 | 16,305 611 
Nerf eed epee one ee 484 40 861 | AG Ses Ae paves 
Herring, fresh ?_._..---...| 886,018 | 6,954 {10,225,653 | 211,784 | 1,073,957 | 10,696 |---.---.|------- 
Herring, salted ?-.....---- 239,460 | 4,816 /11,348,063 | 212,245 | 2,625,850 | 49, 722 |.--. .---|------- 
PHOTO tw Ors pe se ee ee eae ese 192 339 886 20, 880 L6G | Stee ee | Sonar 
Mano MineO redo = 2. ta |oetae ee teel) choos ee 375, 053 9, 747 aT eS SOOT | ea ees eee 
MER OMINGE SAILE 222500 =| 22k < aoe] os tee 144, 030 4, 560 24, 060 S1Oh ae Shee: 
PR Mee en See se een 3, 879 39 | 3,077, 741 57,972 | 2,740,669 | 32,690 | 40,000 | 1,202 

gti eee tee | * S602 316 87,316 4,490 191,751 | 6,995 | 42,365 | 1,795 
Pike perch (wall-eyed . 
ERG) 9 5 eet 2S ke 13, 679 495 173, 733 7,555 | 1,110,516 | 49,294 1268, 350 | 11,877 

Hock, bass. !- ><: x 9 28 4,161 43 83,344 | 1,612} 3,700 217 
Dheepshead 2-22-22 =_- 52. - pot S Bees ba te GE oe 55, 372 122 160,646 | 1,009 | 17,050 131 
Sirmreconso2. 22. 4,415 176 | 108,279 7,187 30,497 | 1,268} 7,600 | 1,352 
SICKOrS, 1 TOSH. 2. :=<.----_2 5, 447 57 934, 642 10, 148 980,695 18,502 | 33, 600 325 
Suckers, salted _.-.-...-.-. 6, 200 114 109, 136 1,931 126,795 | 1,818 Eee ee 
netighiy sate gets ae 8 Sep 3 Bal pie Oe es 4 bee 2 TSE SSS See 61, 062 739 250 4 
BRYON st TORN ose. o 2-5 - 2, 664, 838 | 85,572 | 5,407,110 | 241,015 | 1,879,411 | 80,077 | 69,915 | 2,884 
Trout, salted. -..2--..-----{ 453,931 | 15, 127 81, 837 3, 666 7,690 BAG) is See Ee cee 
VAVUDEV PE OTS Tl ee 4,380 1AGs see es oe | Sees | ae 
White-fish, fresh .._.--.--- 647,670 | 23,710 | 1,407, 142 68, 025 584,168 | 31,525 | 69,902 | 3,087 
White-fish, salted ___.-_-- 45,521 | 1,837 108, 222 5, 467 8, 140 SBb nL ee Bass | eee 
HbpS TE EL OO ae eee eee 7 9 484 21 630 126 
CISL 5 ee ee ras ae ee 135, 861 B50 Li (ieee ee ie Bl Ne ere Ne St oe | 
GE a ak er | as E> | Oe ee | So ee (be et 8, 000 520) |psee SES Seeee 

Total ____.___.__..... |5,429, 654 |150, 862 (84,499,996 | 876,743 |12, 418,327 |308,078 |579, 067 | 23, 864 
| 

1 Includes steam tugs and gasoline launches under 5 tons. 
2 Includes “long-jaws” and ‘‘chubs.” 
3 Sturgeon includes 47,470 pounds of caviar, valued at $30,510, apportioned as follows: Michigan, 

5,044 pounds, $2,264; Huron, 300 pounds, $195; Lake St. Clair, St. Clair and Detroit rivers, 960 
pounds, $768 ; Erie, 32,365 pounds, $21,122; Ontario, 8,801 pounds, $6,161. 

4 Pike perch (Stizostedion vitreum) is also called blue pike and wall-eyed pike. 
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Fisheries of the Great Lakes, 1899—Continued. 

Lake Erie. Lake Ontario. Toten ice Great 
akes. 

Items. 

No. Value. No. Value. No. Value. 

Personsiem ployed! =22--+:-----22~s--" O20 lgaeeseacese| 8) 1) OO Meenas, on Mme ONG (| eee aereee 
Wesselsiandoutiits: sss eee o ee 104 | $439, 977 $802, 621 
Monnae ewes so* Sle sss ee eee eee PiG6D i) o2ee Soe) OF Oe ees | ee ea) | ee eee 
BOate eases sesso secede ne eee 876 79, 466 227, 766 
SGineS pyar se cce eee noes 104 8, 390 11,298 
GaN TSS: Sins eh ee cee eee 41, 678 229, 182 690, 518 
Pound nets and trap nets -.--.-.-.- 1, 724 329, 500 660, 408 
Myke meta moos state ns) ee cee 617 15, 750 52,571 
HTSATN GS ee ee eee a ee ee tel [eee 3,470 9,561 
Otheriapparatusessssressss eee |eeeeae eee 142 3, 870 
Shore and accessory property - ---- cone 1, 050, 97 2, 225, 503 
@ashicapitaleec a gaceee == ose eee eee 563, 7 1, 933, 600 

Totalunvyestment/ sss se sesees | eae eee CRA a eee ae 803505 so. ee eee 6, 617, 716 

PRODUCTS. Lbs. Value. Lbs. | Value. Lbs. Value. 

BIB CKADASS 2 oe eea ont yee ee oe ee 133, 746 $9, 866 48,046 | $3,183 196, 216 $14, 053 
Blwehins) =: 225. eee oe See | eae ea eee see se eee eae 933, 878 24,111 
Bullhead saa aese eee Ge DEANE oh Geet 511, 042 | 18,600 714, 723 24) 544 
Carp, German ---.----- ate ae 3, 633, 697 51, 456 1, 000 50 3, 674, 346 52, 362 
Catstishtes eee Bee if. 002; TO4 30, 451 7, 381 234 1, 468, 077 43, 983 
Crappieyiasi.-sscesesaseee seeds est 60, 000 LE SOO (Eee eae coll eee ne 60, 000 1, 800 
He 1S ees Re eee eet sen WAS oe eee 849 61 123,840 | 6,163 126, 034 6,318 
Herring streshterras. see ee 33, 427, 797 431, 037 61,178 | 2,789 | 45,674, 603 673, 260 
Herrin salted tee: o.ssssee oa neer 28 ae ae ae Sell eee oes 25,600 | 1,024 | 14,288,973 267, 807 
Ling or lawyers. -----. --- See Al ees eee aa ee rea peep eeeerl eece sane 143,219 1, 053 
Menomineesiresh el: 22525. 22) ee Oa Eee es |r ee |e ee | 487, 470 12, 414 
Menominee: Saltede = 2222 ss soe eee eee ee eee (ee | ee 168, 090 5, 370 
IMI OONCY.C ieee se ene ee me nce ateeree 48, 836 OG7ii| ye Se See See 43, 836 867 
TRIE WO) eo ase eae oP See et ae 3, 315, 496 52,625 | 407,017 | 11,822 9, 584, 802 156, 350 
PiKG ie es ces eet aes acon k ce ates 19, 625 1,241 | 100,365 | 5,861 457, 024 20, 698 
Pike perch (blue pike) -.-.... ___--- 4, 544, 786 139,301 | 186,996 | 9,439 4,731, 782 148, 740 
Pike perch (wall-eyed pike) _--.-.-| 1,785,174 86, 455 10, 440 827 3, 311, 892 156, 503 
ROCKIDASS a teen ae eeeeet ee eee eee 5, 296 91 102, 968'| 2,323 200, 403 4,314 
Saugcerspees se ore eee ee eee 3, 026" 565 aso) |aaece sees | a eee 3, 026,565 75, 313 
Sheepshead sie eee 1, 147, 122 WA GO LE ie eee a oe ee ee 1, 380, 190 9,513 
Sturgeon tees aati re se ee ee enh 789, 402 53, 392 | 189, 9! 17, 7538 1,130, 148 81, 128 
Suckersstreshere ss seer seee ee see ene 1, 568, 734 18,077 | 278,738 | 5,101 8, 801, 856 52, 205 
Suckersisalted svete = 5 sae os eee eee. 2 Bee ee SE ee EA Pea ee ae 242,131 3, 863 
Scat SG esa ees ce eee ee 175, 440 4,362 | 148,449 | 2,099 385, 201 7, 204 
todos tres lia sees eee ae 32, 024 1, 736 15, 432 853 | 10,068, 730 412, 137 
TE rOmts Salted ie ee oe ee een tee toes eee CRISS SEO Aes MATS BARES Bier 542, 858 19, 139 
Wii tevbass= sper ia ss2 ee eeeere es ee 1, 596, 524 30, 603 2,300 92 1, 603, 204 30, 841 
IWihite-fishsfreshess-sase essen. os 2. ie UGbn ans: 152, 009 6 935 | 10,978 4,937, 131 289, 334 
Wihite- fish salted asc. 2 een e ace |B oee eo eee ne | Nae e eel ya ee cell eee 156, 883 7,689 
Otheritish=-2 23 540 5 22,700 | 1,593 24,471 1, 754 
@aratiwy Fi SD sree ae ee oe are el [eee ee reer | ae eee rane ee al | ee ere oe 135, 861 3,498 
ROS See seas Seer Oe See 982 172 1,750 306 10, 732 998 
artless: 95k ees Saeko Bah ase 67, 211 P| eee ae eee 67, 211 2,324 

Totulhes nese 222 _....---.| 58,3938, 864 | 1,150,895 |2, 407,132 |101,040 | 113, 728, 040 611, 482 

The following shows the quantity and value 

1885, 1890, 1893, and 1899: 

by lakes for the years 

Yield of the fisheries of the Great Lakes in 1885, 1890, 1893, and 1899, 

1899. 1885. 1890. 1893. 

Lakes. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Lake Supe- 
TOR eee ete 8, 825, 980 | $291,523 | 6,115,992 | $220,968 | 8,096,927 | $252,107 | 5,429,654 | $150, 862 

Lake Mich 
igang shied 23,518,148 | 878,788 | 26,484,266 | 830,465 |30, 747, 75 828,611 | 34,499,996 | 876,743 

Lake Huron___|11, 457,170 | 276,397 | 10,056,381 | 221,067 12) 064, 8 306, 381 12) 418, 327 | 308,078 © 
Lake St. Clair, 

St.Clair and 
Detroit riv- 
OLS ere ae 2, 185, 795 40,193 | 2,994,571 73,577 | 1,814,311 46, 030 579, 067 23, 864 

Lake Erie -_-. {51,456,517 |1, 109,096 | 64,850,873 |1,000,905 |42, 968, 32: 805,979 | 58,393, 864 |1, 150, 895 
Lake Ontario__| 2,398, 466 95,869 | 3,446, 448 124, 786 928, 015 31,510 | 2,407, 182 101, 040 

Total ___. |99, 842,076 |2,691, 866 |113, 898,531 |2,471, 768 |96, 619, 671 |2, 270,618 |118, 728, 040 |2, 611, 482 
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STURGEON FISHERY OF FLORIDA. 

The sturgeon fishery of Florida has never been of great importance, 

from the fact that while sturgeon are quite numerous in the bays and 

rivers of both the eastern and western parts of the State the supply 

has generally become exhausted after a few seasons in all localities 

where, in former years, the fishery has been prosecuted. 

In eastern Florida the catch of sturgeon in 1889 was 40,620 pounds, 

and in 1890 it was 28,055 pounds, but since that time none have been 

taken. The catch in Tampa Bay, on the western side of the State, 

during the winter of 1886 and 1887 was about 1,500 sturgeon, which 

yielded 5,000 pounds of caviar. The following season over 2,000 fish 

were secured and nearly 6,300 pounds of caviar prepared. The next 

season only 7 fish were taken and the fishery was then abandoned. 

Since 1895 there has been more or less sturgeon fishing in the Suwanee 

River, but it is reported that the fish are now becoming scarce. The 

season during which sturgeon are taken in the Suwanee extends from 

February 1 to May 1, and the fishing is done with gill nets. In the 

Ocklockonee River sturgeon fishing was prosecuted successfully in 

1898 and 1899, but very few sturgeon have since been caught there. 

In the Apalachicola River sturgeon fishing began in 1899 and is still 

being carried on successfully, but whether the supply will become 

exhausted in three or four seasons, as has been the case with some of 

the other rivers of this section, is a matter yet to be determined. 

Mr. J. N. Cobb has recently, in connection with other fishery inves- 

tigations, collected statistics respecting the sturgeon fishery in western 

Florida in 1900. There were 84 persons engaged in the industry, and 

the investment amounted to $8,157. The yield of sturgeon, at round 

weight, for the Suwanee River was 44,400 pounds; for the Ocklockonee 

River, 37,100 pounds, and for the Apalachicola River, 84,000 pounds. 

These rivers are the only ones where sturgeon are now taken. The 

total value of sturgeon products for western Florida was $12,901. 

In the following table, showing the extent of the sturgeon fishery of 

Florida in 1900, the round and dressed weights of the catch are given: 

Table showing by waters the number of persons and the amount of capital employed 
and the yield of the sturgeon fishery of Florida in 1900. 

Suwannee Ocklockonee | Apalachicola 
River. River. River. Total. 

Items. : 

No. | Value.| No. | Value.| No. |Value.| No. | Value. 

Persons employed ------.....-- ----| 18: (2262 -02- 19 | Hee kk | EY (| ears, ts BE Eat es x2 
Boats, appara. etc.: 

J Tarn S50. Se ae ees tale ee 1 | $2,000 | 1 | $2,500 2} $4,500 
Om DORbSLELChs ee = oe ek 8 | $1,2 10 290 | 20 400 38 1,980 
eEPIETYGLG Gs Foote oe eo tat ak 9 162 22 220 | 20 600 *51 982 
Siifepdey ayo} 2':) the rr pete oe HEM ea ewes ADO Pees eS ZO = Secs ae 695 

pine a 2 ae ei Dae i ee eed RTS Tey 

PRODUCTSs. Lbs. | Value.| Lbs. | Value. Lbs. | Value.| Lbs. | Value. 

Sturgeon (round weight) -_....-_| 44,400 |._.____- SSLOOT eee eos 64s OOO Ses es 1655500522 5- 
Sturgeon (dressed weight) -._--_| 22,200 | £2,664 19.350 | $2,322 40,000 | $4,800] 81,550] $9,786 
CE Ree See se ee ee oe 1, 260 1, 008 850 595 2,160 | 1,512 4,270 3, 115 

ete see 6. le) Senn S91 | | ese |... <2] 12,901 

4,950 yards. 
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SPONGE FISHERY OF FLORIDA. 

The total number of persons engaged in the sponge fishery of Florida 

in 1900 was 2,245; the investment in vessels, boats, fishing apparatus, 

and shore property was $594,595; and the products amounted to 

364,990 pounds, valued at $567,685. These figures indicate a decided 

increase in the yield of this fishery in recent years. The catch was 

slightly less than in 1890, but prices have been constantly advancing 

and the value of the output is now greater than ever before. ‘‘ Sheeps- 

wool” sponges are more abundant than at any time since 1895, but 

there is a marked decrease in the yield as compared with earlier years. 

This decline, which is probably temporary, has apparently resulted 

in a larger demand for other grades. The increase in the catch of 

‘‘vellow” and ‘‘ grass” sponges has therefore more than compensated, 

both in quantity and value, for the decline in ‘‘sheepswool.” 

The following tables show in detail the extent of the sponge fishery 

for the year 1900, and also a comparison of the yield and value for 

the years 1895, 1896, 1899, and 1900: 

Sponge fishery of Florida, 1900. 

| Tarpon | R 
Tete Key West. | Springs. | Apalachicola. | Total. 

No. | Value.| No. | Value.| No. | Value. No. Value. 

= =, : = | 

Persons employed: | E 
Vessel fishermen. -....-.-.----- TOSQ ie eeseecs 120) 22a 909 Wea acne | dl j239) (22 ae 
iBoaptishermen s+-222. 4075222 GEO ese Cece 180) | See eee 25) || SL eee re Bidet eae eee 
Shore employees. --.--. .-.----- (Sale eros ae Sah eee Pewee al Bea eae. ley eae se se 

Binge oe te HE as Tseey cree eles and ees GHle 2 2 eeren | Poe 
Vessels, boats, etc. : - 1 

WiGSSCISR eee = se enih ce is See 136 $167,170 15 |$11, 831 5 | $3, 150 156 | $182, 151 
Tonnaeonces. oa = soso eae 1 DBL esau ee 2Ouleeee ees St) Sees L150) | Se a eee 
Outhitetee ee. Se ee eee eee 005950) |= ss LOS seen se 35446) eee al) I A99 

1BYORN Es} Soe a ee ei es SS 183 | 146, 450 40 | 28,100 5) |) 3, 915 228 | 1178, 465 
Apparatus used in vessel 
fiSHEGICS eee en ae ee ele a Nome {h0. Saltese oe Ope Wissecex= 96 |sa--neeee 3,153 

Apparatus used in boat fish- | 
CPIOS ree aoa ee eee eee WE Ls ects eA Ri eee (20h\eeaeee i AD Ws seme oe 3, 223 

Shore and accessory property |--------- G9 200 PERE S SOOT eee ae alee eee Sere 112, 107 

Potalrs Lene CN! AA) 4s SIG 518,092 10. ep ole |e -| 10, 652 |....-- _..| 594,598 

KINDS AND GROUNDS.? | Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Catch by vessels on ‘‘ Bay” (eee ae | | 
grounds: | | 

Sheepsiw ool tae eee ee eee 79,466 $229,401 | 12,572 |$37,046 | 1,640 | $4, 834 93,678 | $271,281 
WAG a ees res 1G llr lita 55 2,376 1,584 | 464 309 18,017 | 13, 198 
Grasse 5. eer eee See 26,7381 ; 8,140) 8,195 2, 135 585 | 156 | 35,511 10, 481 
GlOVes-2 vase Heres oo ae eee 948 | 1B i eee Bo A Se eee he Ss aioe 945 134 
Velvetor boats. sana 386 G45 | ee a | eee | Saeed eae 386 64 

Total .........--.-.--.----.} 122, 708 | 249,044 | 23,143 | 40,815 | 2,689 | 5,299 | 148,540 | 295, 158 
Catch by vesseis on “Key” | (aes | | G Paelerih 

grounds: | : 
Sheepsiwools- 282 22.3. 222252 LON TO) | 4 TSH Ge ese |e eee | Beet eae 19,199 41, 856 
Welloweiere ree 10, O10 8560834) es sae owl ae jeeeeeae aes ae 10, 010 8, 603 
Qrrass:: Bese reese eens e cae 18, 266 DSTI ale seer cole ee eee e- ou8 |) roe 18, 266 5, 778 
GlOWeN te aeete eet eede cokes cess. 3, 748 Lay tel seer 8 ent ee | Boe ae ha ge meee 3, 748 542 
Velvetronmboatwenews soss-2 ee. POSIT | Nat reac ee 8 aS eee een 2,141 1, 752 

Tofal a: eee eee wu, (2$3, 264" | (BBs Bais | see we NS te el ae ere ae 

1 Includes value of outfit. 
: ‘Bay ” grounds,i.e., Gulf of Mexico; *‘Key” grounds, i.e., vicinity of the islands of southern 

Florida. 
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Sponge fishery of Florida, 1900—Continued. 

Key West. ali Apalachicola. Total. 

Kinds and grounds. 

Lbs. | Value. | Lbs. | Value.| Lbs. | Value.} Lbs. | Value. 

Catch by boats on “Bay” 
rounds: | 

Bieepawosl pee ee eg Ore) So7 UUN |e 8.428 2, 20 | 996 | $2,934 | 29,093 | $84,763 
WEG ee ee 3, 793 2, 827 | 2,670 780 438 292 6, 901 4,899 
GiShek;. 238,02 o ee ee 6, 683 2,035 | 10,894 2 O05 360 96 | 17,937 5, 036 
EONS ee ee 237 OF eee noes EOE (=e os we Lees 237 34 

TST |S ed 30,387 | 61,905 | 21,987 | 29,505 | 1,794 | 3,322 | 54,168 | 94,732 

Catch by boats on ‘Key” Hf ; | 1 if 
grounds: | , 

MHEG PSWOO! 2 es ese 2b Sone 39, 341 5, 363 Saue pane 39, 341 85, 363 
RG Gy ope ee E220), 250 Teas = 20, 250 17,345 
RET ASS Neste eres coe eee 37,551 11, 968 37, 551 11, 968 
GiO Vere ts eee 7,495 1, 084 7,495 1, 084 
Velvet or boat .......-........| 4,281 3, 504 4, 281 3, 504 

UG Ga Re oe ee re ee NOSROTS sO 264 |e - 2 eee ee | ee LOS S918 | 119, 264 

(rand vOLal.222522---—- -s- 315, 377 | 488, 744 | 45,180 | 70,320 | 4,483 | 8,621 | 364,990 | 567, 685 

Yield and value of the sponge fishery tn 1895, 1896, 1899, and 1900. 

1895. 1896. 1899. 1900. 

Kinds. ] | : 
Lbs. | Value. | Lbs. Value. Lbs. | Value. Lbs. Value. 

| % _ | 

Sheepswool ----.--- 231,272 | $368,107 | 149, 724 | $248,196 | 153,700 | $332,390 | 181,311 | $483,263 
Mellow focss-c «5-52 29, 509 11,798 23) 655 9,318 55, 800 16, 205 55, 178 44,045 
REMASS 2 oc 350 oes eo: 21,387 5, 464 44,617 11,508 76, 900 14,319 | 109, 265 33, 263 
WiHercess. =: Se 23, 952 6,502 | 18,315 3, 990 18, 000 5, 000 19, 236 7, 114 

| —_s — | == 

Total 3522 5.2-2 306, 120 ~ 386, 871 | 236,311 | 278,012 | 304,400} 367,914 | 364,990 567, 685 

FISHERIES OF THE MISSISSIPPI RIVER AND TRIBUTARIES. 

A condensed statement of the results of the investigations of the 

Mississippi River and tributaries has already been published as sta- 

tistical bulletin No. 107. 

The total number of persons engaged in the fisheries of these waters 

was 11,218, the capital invested amounted to $1,883,875, and the 

products aggregated 94,713,402 pounds, valued at $1,771,812. 

The most important apparatus of capture employed in these fish- 

eries is fyke nets. They exceed in value all other forms of apparatus, 

and are more extensively used in this region than in all the other 

fishing sections of the United States combined. 

Among the products of these fisheries, buffalo-fish is most promi- 

nent, the yield being 14,215,975 pounds, valued at $349,913. Cat-fish 

is vO very abundant, the quantity taken being 7,648,179 pounds, 

valued at $359,800. German carp stands next in value and is greater 

in quantity, ne eatch being 11,868,840 pounds, valued at $289,258. 

Mussel shells constitute another important product, due to their use in 

the manufacture of pearl buttons, the quantity secured being 45,564,000 

pounds, for which the fishermen received $207,187. Other important 

products were crappie, worth $61,400; black bass, worth $56,652; 

paddle-fish, worth $55,514; suckers, worth $40,340; frogs, $53,054 
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Since the canvass of these fisheries for 1894 there has been a large 

increase in the quantity and value of products. The products of the 

fisheries of the Illinois River, the most important tributary of the 

Mississippi from a fishery point of view, have more than doubled in 

quantity and value during that period, and are now worth $386,284, 

more than two-thirds of which was received for German carp. There 

has also been a substantial increase in the fisheries of other rivers. 

In 1899 the fishery products of this river system were greater in quan- 

tity and nearly equal in value to the entire output of all the interior 

waters, exclusive of the Great Lakes, of the United States in 1894. 

Fisheries of the Mississippi River and tributaries, 1899. 

Mississippi River Missouri River | Illinois River and Ohio River and 
ee and manor SEIU, | and tributaries. tributaries. page on 

No. Value. No. Value. No. Value. | No. | Value. 

Persons employed --- (s0D9)i| Saeoo eee . S20n hate UAC) Ufo eee eee 110222 ee 
Boats te saan fees 4,033 | $76,795 686 | $8, 237 698 | $37, 658 1,095 | $19, 293 
Hand /and!set lines_.s|----------- 6;086))\2=-2=- es Cit eee osees S44: |b esas 3, 285 
Crowfoot grapples, 

rakes, forks, and 
dred gost ee. eae ose sO alle areas | ee ae BR ee SN ene reall coy a 

Seinesie: 225228 =5-2-- 511 36, 803 121 4,124 140 | 20,069 180 7,500 
Hivkemetsysaeoses-- = 16,119 75, 548 1, 135 5, 457 7,421 | 41,465 3,703 | 23, 084 
Gillimetsso222- 26 cee 4 BU eeccet sess Bere aee 12 240 2 15 
Poundmetssee-s-----= a2 2 {G00 eras | este | eee es | ee sat ta2 aye o| bene 
Trammel nets-------- 355 8, 200 48 1,077 44 04a eS eee 
Shrimp traps -------- 5, 276 BIS |ooseageace Bape asl eae Saoee ss | eee ores |emoweeiee Beene 
Other apparatus: -+-.|/---.-----=- IS) | ee ee eee eae 9361) soe ccseese 27 
Shore and accessory 
Propertysecee-eees-= Pepe ees <| meee Sis) eae epceo OSs UTA es samen Serer LT GAS ears ee oe 51, 466 

@ashvcapitale. sess see eee ZU BY AG) as eee 13S; O00] |teteee eens Tee See eee 

Totalinvestment-|----..----- 1287/1 Gilsaesen eee 278000) eee ee Mie} ey) /Esean ose 104, 670 

PRODUCTS. Lbs. Value. Lbs. | Value. Lbs. Value. Lbs. Value. 

Blacksbasshesssseeeee= 275,073 | $17, 122 3,970 $383 104,589 | $9,309 11,119 | $1,090 
Buftalo-fish __._.-...-| 7,616,889 | 173,604 | 549,012 | 20,984 | 2,324,552 | 64,032 | 407,020 | 20,260 
Garp.German,--2.2--- 3, 272, 7116 65, 525 44,915 1,587 | 8,426,887 | 215,305 90, 862 4, 836 
Gat fishes: esse acres 3,445,775 | 141,497 | 467,038 | 30,403 976, 845 | 35,802 | 723,449 | 37,894 
Crappie seen se eel 450,348 21,208 10, 837 776 295,134 | 11,670 7, 907 585 
Dor ishe ees les 8, 250 ‘5G: | cee chases |= Seamer 802, 750 peal okt 7 I re eee Oe 
Drumm or sheepshead_} 1, 448, 900 30, 589 99, 435 3, 834 245, 068 5,075 | 610,451 | 37,075 
Relay Ree Nes ee 52, 651 2,559 2,525 224 10, 203 498 6, 061 388 
Huckoryshadisss--eo5 12, 480 82h Kets lesa e 5, 000 75 250 20 
Moon-eye ....-.-.----. 6, 3800 197 wise ese caeaieoe cece ee eee are ee 10, 726 489 
Paddile-tish ys sees. 1, 880, 061 41,315 99, 900, 3, 348 26,515 1,082 | 119,179 5, 495 
Pike or pickerel __-_--- 159, 871 5, 126 15,330 1, 058 eee 1,078 30 5 
Pike perch (wall- | 
GVO) osteo seen eee 144, 314 7,196 10, 890 668 11, 526 | 674 | 13,778 1,37 

IRockabassy2= 2 asses 50, 900 2RS81G | Saaeres sae eos 43, 074 962 | 4,831 425 
Saugers orsand pike_ 32, 620 1 Q02 i eo eee aces eee ce ee ee cece ee 6, 240 556 
Shades Ae eee Rete eee Ler ee al (Dee cen Eero ery eee pangs evel tata a Wap a 6, 955 355 
Sturgeon, lake _.__.-- 178, 881 5, 220 25, 520 1,061 635 23 14, 161 835 
Sturgeon,shovel-nose| 496, 614 9,681 7a, 120 3, 118 18, 374 378 64, 661 3, O76 
Suckenseesscasa eee 980, 151 22,158 | 297,290 | 10,944 67,790 1,400 | 402,293 | 23,044 
Sunefishie a -ce ee ee 171, 261 CVO conse once eee 508,180 | 10,931 4,740 273 
Wihiteibasss- 222522252 28,015 | MS27 2, 140 112 109, 933 358610 eae ae 123 Aso 
Yellow perch ._-____- 17,281 389 600 27 12,700 260 33, 720 1,946 
Other fish =---- =----= 3,810 | AL) sees ie ee SEE oes ae a ee |e ee 250 18 
BRO PS eee ee ee ees |e ONS TS 184801 eee be seon cpad 206, 610 3, 224 350 210 
Turtlesand terrapin. 198, 954 BBS d eee ee eee eee 547,916 | 11,950 13, 825 658 
Shrimpeee se see 200, 058 LGNOO5) Reese SE eet Ea SE Sree ANG sagt BER Pee pee 
Mussel shells-_-_------- HEY ADO ZOU WE Ileana esallsancee bee |saoeee Lae ES etn || gen erp | a 
Alligator hides. ---.-- 3, 750 938) ears Sens yet de Sra ee Ee | 52d 8 Ce ee | eee 
Otteriskins: 2-2-2. --2- 182 A | ale ee oe Re ae || Ree Bete S| ee en eee 
Caviar === PS STIS 70, 300 PARR) Pee ees es Set Se ee a ee Eee a EE | ee 

Total products. _|66,971,227 | 827,014 |1, 704,522 | 78,477 |14,581,392 | 386, 284 |2, 552,858 | 140, 912 

1 Apparatus used in the mussel fishery. 
2Includes $9.842 worth of pearls and $5,525 worth of baroque pearls taken from mussel shells. 
Nore.—Several large rivers are classed above as minor tributaries on account of the 

compartively small importance of t heir fisheries. 
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Fisheries of the Mississippi River and tributaries, 1899—Continued. 

d 3t. Francis River Wabash River | Cumberlan Tennessee 
and tributaries. River. River. and tributaries. 

Items. f : 

No. Value. No. Value. No. Value. No. Value. 

Persons employed ------ oon | ee ae OS Lae seers SOs | Eases 2 4G wes Sao 
EFS a ae es Oe ee 231 | $2,500 95 | $1, 044 233 | $2,172 342 $7,995 

Hand: and'set linest _.-.-|_..-../=.- BGG Eee ee B8Om | Gases sat TROT OU ee eee ete 504 
SENT Eee 18 ROO |ES SSS a ee es ck 27 1,870 
LON )R aS here ee 645 | 3,225 535 | 3,186 4,904 2,020 10, 100 
IERea ELIS CT TC) Peete | a es me ee | a ees ae eee 24 1, 700 
Tramme] nets. --.-.---- 1 AA) sls Ses = S| Pe eel eee ee [eta 2 52 1,700 
Other apparatus. --.-.-|---------- OS sos See ee eee (AUS 3d eee ee 2,518 
Shore and accessory 
DRODOLG Vien ce sae 5 os] 22 eee ee DOOw | eeeee aoe 654535 |Raaes eee ieee ces Smee 2,910 

OSTA Cer Tan eS ee ee ee ee ee IGE U0) |S e S hela gl [tek Seales | a 

Total investment _|_-.-._ ._-- (Git ey | pe ae ee 2620683 | 24. eee Oh O21G |. 28a es 29, 297 

PRODUCTs. Lbs. | Value Lbs. Value Lbs. | Value Lbs. Value 

| 

Black bass- ....-- ee 7,413 $731 iano: $429 10, 792 $567 907,200 | $25, 363 
Buafialo-fishs 22s 2232 = 39,159 | 3,093 61,362 | 3,645 | 119,391 | 5,864] 1,629,200 24, 634 
Carp, German..-.------ 17,491 1,490 4, 634 UE Nee ae 2 oo ee ee eee 9, 720 179 
aiatishmecs: fo erin se 126,417 | 10,321 62,410 | 4,615 | 366,795 | 18,306 487, 000 17, 762 
RULED DIOS 2-2 oases cele 1,972 1i7 669 58 80 483, 289 24, 162 
Drum or sheepshead Eos) 363799) 27913 73,194 | 4,967 | 328,245 | 16,620 34, 870 539 
DG 24a eee 5, 127 444 1, 463 105 8, 040 403 6,210 133 
EMERGE VESNAG seme eer en eee Cae NILE lee a eels eel eae G51 055s | Se282) see ee ee Be Am ee 
MIGON-OYG c= --- ooo K ook. 340 QO pe aoe eek eae el | nce See oe Sees ns] | mene gece Rs ara 
Paadle-fishy 2 co ase ees. 3,590 169 6, 540 328 145 4 9,120 179 
EAR eIGMDICKOLOle = nee) asses S| Seems (eee See Jee SA Secese ose aes 23,910 42 
Pike perch (wall-eyed) - 8,119 779 J, 056 119 14, 492 954 4, 287 217 
ior eo Che ee ee 4, 460 411 1,190 125 82 8 20, 320 928 
Paneors OF Mang pPlRes?.|-- c= ath seas e == 463 5 La) ae ee a | CSE ged emer ep he a loan Care 
Sturgeon, lake -__...-_-- bee ee 5,178 436 | ° 9,77 ASO ees 2 tape a eee 
Sturgeon,shovel-nose _-| 10,131 744 5, 648 412 32, 170 1,868 475 | 5 
Silt av gt) Seas eee eam 70,282 | 5,245 10,914 843 | 200,469 | 10,098 144,410 | 2,178 
Sc Sik ha ae 8,109 774 2, 068 ie) | eee 2 es le eS 200, 430 3, 400 
PNMTILOGDASS 3-20 = ooo. 1,742 NUS (AH en ee ee Oe Pe Cee ees eee een eee SL apes eee 
MELIC AP Tefen eh 1 Es ee ee pee ee 705 AH eee en eee oe Roe ee eee 
rope et ee nee pone Sheer Gare reall ce ee wae Pee I OAS Zoe 243, 164 30, 819 
Turtles and terrapin __-_ 3, 320 TSG | eee. Sey SE rs A Re Ue Ge) 16, 100 | 482 
QRS Nall eee Se | ee ee ree ee OSPR ee es Oe A 1, 262 3,155 

Total products____| 344,471 | 27,664 | 245,047 | 16,661 |1, 255,526 62, ,951 | 3,820,958 | 134, 863 

= SM | Red nine al White Riverand 
¥azoo River. tributaries. tributaries. Total 

Items. | r r 

No. Value.) No. |Value. No. | Value. No. Value 

Persons employed .----- 150 ude APT |e see | th ee es 1 8) || eee 
LB a ee ee ee 109 , 310 171 | $5, 23 124 | $1, 004 17,817 | $164,247 
Hand and set lines_____- eee AS CNG Sey be ee far | pickle mery Hay | ees Nee LES 15, 680 
Crowfoot grapples, | 
TEL STER ROTI fray Fees ad ee (a Pa] eee eel | ee NEB Foe ee | heehee 10,393 

SETS) SaaS ae See |e een eee 50 600 10| 575 1, 057 72, 241 
Ly Gs ee 26 75 5 180,514 
Shiltergi a ees SS ee 285 
Pound nets.--.....-.---- 4, 400 
Trammel nets---..-.-___. 13, 079 
Shrimp traps --.-...-_-- 987 
Other apparatus ieee 6, 283 
Shore and accessory 
property -- ate 794, 316 

Cash capital. .......-2... 621, 450 

Total investment_|......_..-| 12,689 |. ..------ eV ee eS G3 0720) Sees eee 1, 883, 875 

PRODUCTS. Lbs. | Value.| Lbs. |Value.| Lbs. | Value Lbs. Value. 

Blsek Dash ct | 1, 600 | $80 6, 300 $518 12,575 | $1,060 948, 184 $56, 652 
Butralo-tish <= 322.5758 632,590 | 9,489 | 405,950 | 8,371 | 430,850 | 15,987 | 14,215,975 | 349,913 
Carp, German._...____-- 1,615 Born R aes Le eens Enea eee eae eas 11, 868, 840 289, 258 
Gat lish 25-2205. ute 107,900 | 3,237 453, 050. 14,672 | 431,500 | 25,291 | 7,648,179 339, 800 
Grapple 5-2-2 2. a 2,050 94 7, 980 578 28,575 | 2,089 | 1,318,832 61, 400 
EGS EM Sse ee el Te Sei fa SN id (GE Ege een | ee ee meee 811, 000 8, 751 
Drum or sheepshead -. 91,520 | 1,378 | 104,700 | 2,877 76,050 | 2,919 | 3,149, 232 108, 786 
elsiee >=: a: 1,365 4] | 260 i) ote iar ee ee 93, 905 4, 803 
Hickory shad - cele meee ae ee Cee | ee RE FE eer en eee en ee ee 182) 735 8, 409 

1 Includes 2 small a torad vessels and 21 launches and steamboats under 5 tons. 
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Tisheries of the Mississippi River and tributaries, 1899—Continued. 

Se a bl Red River and | White River and 
Yazoo River. tributaries. tributaries. Total. 

Products. 

Lbs. |Value.| Lbs. | Value.| Lbs. | Value. Lbs. Value. 

| 
| 

MOOn-6YOs. 2 -s2)cceeee see Soe es S253 sees seks oe es os el eee | eee 17, 366 $706 
Paddlestishmeasaenan aes 327,000 | $3,570 | 1,200 $4) anya iaa er 2, 473, 250 55,514 
Pike or pickerel .__.__.- 350 25 300 18 50 $7 216, 952 8, 045 
Pike perch (wall- eyed) BS Ose MA eee 250 | 29 1, 400 161 210, 112 2,156 
Rock bass - ae 2,320 110 2, 200 TSZR SY 22 tee ea eat 129, 377 5, 482 
Saugers or sand. pike - ‘al is aera |" AE ee O20 eel ea A eee S428 39, 323 1,799 
SHAVEN 0 lpg es Ses ee eee ees el ee eames Bee peer tae (pee ee ooo ok oN eee See 6, 955 355 
Sturgeon, Eee ean Te) P| eee MPS IS Ee eee TclMeacrs Ce 234, 145 8, 064 
Sturgeon, shovel-nose -_|__..-. ._-_|---.__-- Fee Coos |e eee ne 8.500 360 711,693 19, 142 
Suckers) Ses-sso-cce- oe 65, 900 989 3, 700 66 700 28 | 2,243, 899 40,340 
Sun=fishiee sess aees oe coon |e eeu | Re ei ghee Be sae sale GS oylaele 283 910, 963 21,318 
Wihitbedbass sae ioe she: 9 eke eae as eee een ee 7, 250 545 149, 080 6, 012 
Well owe neh te. sa jose a|| en ee oe | a Sewell. Pose owen ee een 65, 006 2, 666 
CQ) a) a=) Ges TSN Oe cage [ee | (eae a SR eee | eee os sae babe eae 4, 060 137 
Brogs-2---- Be EG SE Ile aN (SE pk te Reeds eee eae 440, 996 53, 054 
Turtles and terr apin- | ae ee ce 1,900 sol (ee eerie | eer 782.015 17, 148 
SHriIM pee aes ee eee el ee Sad eae ee Meee all DS Shee ee Bil eae ee 1200, 058 16, 095 
IMassolishioll Sense se abet | een aa (eee ae Ee ae gota ete dee | BSS Se 45, 564, 000 207, 187 
AM e ator Hidesses 222 e265 |= at eee eee hoc eee 1,200 300)|'S2 3452 eens ss 24,950 1, 238 
Otteriskins*2e--3202-=25 10 25 166 OL (eterno. | ice ee Ie 31,620 4,050 
Caviar se eeeeten ea oes 400 0500 eee «ae Hee, ome aen (mess Ae seed Leer ee 70, 700 26, 879 

Total products ___.|1. 234,620 | 19,210 | 989, 156 | 28,046 |1, 013,625 | 49.730 | 94,718,402 | 1,771,812 

133,843 gallons. 2990 in number. 3810 in number. 

CAVIAR FROM PADDLE-FISH. 

The paddle-fish, or ‘‘spoon-bill cat,” is taken in considerable quan- 

tities in the Mississippi River and some of its tributaries. The cateh 

in 1894 amounted to 1,037,395 pounds, valued at $20,972, and in 1899 

had increased to 2,475,250 pounds, valued at $55,514. Until within a 

few years past only the flesh of this fish was marketed, but about 1896 

the fishermen in various States along the lower part of the Mississippi 

River began to utilize the roe in the manufacture of caviar. This 

product is said to be less desirable in flavor than the caviar made 

from the roe of the sturgeon, and is marketable chiefly because the 

sturgeon caviar has become scarce and expensive. It is shipped to 

Chicago and New York. 

The following table shows, by States, the quantity and value of 

paddle-fish caught and of caviar prepared in 1899: 

Paddle-fish. Caviar. 
States. Eee 

Lbs. Value. Lbs. Value. 

PAP KANSAS: mos. ter Ms ee = See aye ae 551,405 | $11, 967 34, 175 $11, 488 
Tllinois -_-_- < ie ee oe. Se 195, 174 6,210 : ae 
Indiana 34, 125 1,308 oe 
lowa_- 36, 390 T1287 eee 
Kansas. 2==--.<2 se eee Be fe : 7, 850 Anta ee eee ee Bs See 
Kentucky ce ste! 2-3 eee Sa te Rn ieee 147, 260 4301 9522s oe ae eee 
MOdisIaAN ad os (yc see Seah et ty ie ee eee 132. 200 1, 960 3, 750 1,000 
IMASSISSID pin Ue ach Ee aN) oe ea ee ne he eae eee 948, 305 16, 739 32, 775 14,391 
ISSO UNE ees Rt 8 a an ee ee eee 190, 931 5e8ODn|| ee oe oe eee 
INGbraskaenasee. 2... 4225 8 ee ie eee ee 16, 375 AMA) 3 nee ol ge Oke 
SOuUbh Dako taeetees ote! es a ac eee 2, 050 ESD |i = ene as ee |e eee 
MENNESSEG ee eee ese onda ona ne eee eas 211, 185 4. 651. 2s-es ee eee es 

To bales: Ree A Eo so. oe See oe eee ee LONeOU 55, 514 70, 700 26, 879 
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FISHING IN THE INTERIOR WATERS OF TEXAS. 

The investigations of the fisheries of Texas which have been made 

by this division have hitherto been limited to the coastal waters. 

Recent inquiries by Mr. Cobb respecting fishing in certain waters in 

the central and southeastern parts of the State show that an important 

amount of fresh-water fish is taken. In this inquiry the rivers were 

eanvassed from the upper limits of tide water to as far as commercial 

fishing extended. The data related to the year 1900. Fishing was 

earried on in the Colorado, Brazos, Trinity, Neches, Guadalupe, San 

Jacinto, and Rio Grande rivers, and in Caddo Lake, tributary to the 

Red River. The most important of these was the Colorado River. The 

inquiries on the Rio Grande were very limited. 

Commercial fishing in the interior waters of Texas is of compara- 

tively recent date in most of the sections of the State. In the western 

and northwestern portions, where the population is scattered and rail- 

road facilities are limited, very little fishing is done, while the lack 

of ice or its high price prevents the utilization of the fishery resources 

even in those sections where the shipping facilities are fairly good. 

It is only in the larger towns that ice is cheap. Fishermen at present 

depend upon the home market for the sale of their catch, and, as it is 

easily overstocked, fishing is frequently suspended. 

In all 188 persons were employed, and 169 boats, valued at $765, 

were in use. Set and hand lines, fyke nets and seines were used in 

fishing, and their value, together with that of the shore property 

necessary to the business, amounted to $1,831. By far the greater part 

of the catch consisted of cat-fish, of which there were taken 202,170 

pounds, valued at $11,961. Buffalo-fish is the next in importance, the - 

quantity taken amounting to 28,295 pounds, worth $1,436. The total 

yield of all species in the waters named amounted to 266,871 pounds, 

valued at $16,153. 

The following tables show by waters the persons employed, capital 

invested, and the yield of these fisheries in 1900. 

Table showing the persons, boats, apparatus, and shore property employed in the 
jisheries of certain interior waters of Texas in 1900, 

oa | Boats. Set lines. ane Fyke nets.) Seines. shore 
ns | ie Spee Total 

Waters. 9 B | | SOry invest- 

5a | No. |Value.| Yards. | Value./Value.| No. |Value./No. Value.| prop- ment. 
ou | erty. 

Colorado River .--| 65} 63 | $254 | 15,567 SUS Eeaee os SO oes So00 eet eae oe $100 $812 
Brazos River -----. 18 | 18 86} 2,117 COU ae 1l ZU Te ee eel ee eS 52 202 
Trinity River_-_._- 12 | 12 65 | 3,200 723 Yh ess sore 26 1H set hae Ne ae 45 249 
Neches River ____- 4 4 20} 1,600 SN ae ae 8 77) sales See 5 | 65 
Guadalupe River 29 | 29 145 | 3,270 18 $8 11 Dn one eee 185 411 
RioGrande River.| 18 | 18 90 | 2,800 PTE lars hi | | ee am ee 2 $40 33 | 186 
San JacintoRiver.| 15) 15 75 | 4,000 7a ee Sa 60 BOOT he eae 145 | 542 
Caddo Lake -......- 12 10 50 4,800 v2 bell a Seeder a Rs eee Sa Mil as ees 2 75 149 

= cas Sees (Bs ee aa eset 
Total ___..__. 173 169) 785 | 37,354 236 §|206| 907| 2 40 640 | 2,616 

F. C. 1901——11 
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Table showing the yield of fisheries of certain interior waters of Texas in 1900. 

aoe | Black bass. Buffalo. Cat-fish. Crappie. Drum. 

See | Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Colorado River ve i 2,076 $172 | 8,866 $6489! 46729107 S45 S66 ul sae | eee 8, 894 $765 
Brazos River -.----- 410 33 | 1,092 73 8, 750 GOD Rees | eee ee = 678 20 
Trinity River _---. 500 50 | 2,314 109 | 22,400) 1,210 200 $8 1,050 45 
Neches River _---- 299 30) 380 19 8, 300 Ueki eet oe 200 10 
Guadalupe River 4} 3, 960 333 | 4,345 192} 389,900 | 1,875] 2,830 ADS eee ees Sa 
RioiGrandeiRivers|2s.-s--\-o2 300 122 Z1Z1ONE AS SOUS eas eee ee eee AAR SA eee 
San Jacinto River_| 780 if 600 1371) 2323000)" e600) | ee ees ee ee S00 48 
Caddo Lake -.----- Bese eee ee =| IL OVADO! 365 1,700 85 | BN aS Pee es Ee 550 11 

Total _....... | 8,025 | 696 | 28,295 | 1,436 | 202,170 | 11,961 | 3,030|  150| 12,567| 899 

ea Eels. | Mullets. | Suckers. | Whiteperch.| ‘Total. 

ie Aaa | Lbs. | Value. | Lbs. | Value.| Lbs. Value. | Lbs. | Value.| Lbs. Value. 

Colorado River ___| 156 g12 | 1,165 | $105| 5,965] $446 |.___-__- _.....-| 95,082 | $7,014 
IBEaZOs Riven 9.2 aos. -2s|ea== oe eases 8S ee E200 5 i eee ee a ee = 12, 125 771 
Mrinitye Rivers o-s4|eoo. =. ae aN ena ee Ree el Lee Bae | eee | 1,600 $160 28, 064 1, 582 
INechessRiver ss ---|\2-2.- See A) See ab ees al See ee ee | 170 7 9,349 49 
Guadalupe River | 328 Tate Soe 2 PESPA SF a | ee o seajaecenac eat GST. ea Gay 
RigiGrandeiviers|ees.|=see see |= eee sje Se ea epee decile ee arty |e een ae |G 21,510 1,313 
San Jacinto River _|-_-_---- Ee ceneie: || Sen en et aa aee esce. pe 24200 220 36, 780 4, 964 
Caddoniiake sess | testes oes ee teas Sees EAs | Peewee ese eee ey ee cee t 12, 650 461 

Motales . 2. 434 | 27 | 1,165] 105| 7,165| 482| 3,970| 397 | 266,871 | 16,153 

COMMERCIAL FISHING IN NEVADA. 

Recent fishery inquiries made in Nevada and Utah by Mr. E. A. 

Tulian indicate important increases in the commercial fisheries of cer- 

tain minor interior waters of this generally arid region of the West. 

The investigations in Utah are not yet completed, but those for Nevada 

show a decided improvement since the fisheries were canvassed in 

1895. Atthattime the yield consisted of 28,690 pounds of trout, worth 

$2,023. In 1900 107,536 pounds of trout and black bass were taken, 

the value of which was $12,834. The fishery is carried on in a rather 

desultory manner, the number of persons engaged in it from time to 

time being 120. The investment in the fishing business amounted to 

$1,905. The following tables present statistics of the fishing industry 

of Nevada for 1900: 

Table showing the persons, boats, apparatus, and shore property employed in the - 
fisheries of Nevada in 1900. 

Boats. Lines. | Shore 

Persons |——| = | and ac- | Total 
Waters. em- | cessory |invest- 

ployed. | No. | Value.| No. | Value.| prop- | ment. 
erty. 

= 

Pyramidakees. 26 eee eee ee ee eee F 38 35 $875 35 $105 $200 | $1,180 
Midi Walkie ti Fes. se ee see ree 2 | 2 50 1 3 100 153 
Wialker Walk Gee oc. a ey ae ee eames 10 10 200 10 30 100 330 
PETUCKCOMHIV ORs 202 cee se cea e mean eos | VO) earl ae 7 ADI eavore ee 242 

EI Galaga os Bo ae Sere emer ae 120 | 47 | P25) |) a6 380 400 1,905 

Table showing the yield of the fisheries of Nevada in 1900. 

Black bass. | Trout. Total. 

Waters. | : ; 
Lbs. Value. | Lbs. Value. | Lbs. | Value. 

Pyramidiiaketerses tee caso ce cee eee ee eee L eejinearna| 43,543 | $4,641 43,543 | $4,641 
Mir dtliaike each meee set oy Ek oe ea CaS Se ee | eee 5, 044 504 5, 044 504 
Walker Walken sce sree eae Gt 1s SE 5,500 275 2,500 375 8, 000 650 
TEP CK EG) RIV.Cliss Gen cana eee eae oe cee ooh a ene eee cal eee eee 50, 949 7, 039 50, 949 7, 039 

a | =| eee 
Ro tall-= a= sateen eee ts Reece ee 5, 500 275 | 102,036 12, 559 | 107,536 | 12,834 
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FISHERIES OF THE PACIFIC COAST. 

A canvass of the fisheries of the Pacific coast States for 1899, the 

general results of which were announced in a statistical bulletin, No. 

20, Shows these important fisheries to be now more extensive than 

during any previous year for which full records exist. This is due 

chiefly to the great development of the salmon-canning industry in 

northern Washington. 

In 1899 there were employed in the fisheries of these States 19,528 

persons. The total investment in the industry was $12,873,379, and the 

products, amounting to 217,965,156 pounds, were valued at $6,278,639. 

Since the last canvass of these fisheries (for 1895) the number of per- 

sons engaged has increased by 2,223. The increase in the investment 

amounts to $5,599,200, while the increase in yield and value amounts 

to 70,735,977 pounds and $1,808,687. 

Although the fisheries in general have increased in both Washing- 

ton and California, there has been a falling off in the yield and value 

of the fisheries of Oregon, traceable to a smaller catch of salmon in 

the Columbia River. 

The amount of capital invested in the fisheries of California has 

not changed materially since 1895. In Washington the investment 

has increased by $4,576,774. 

Salmon constitute by far the most important feature of the fish- 

eries, the yield for 1899 being worth at first cost $3,504,622. The next 

item in importance is oysters, worth $1,043,192. The oyster industry 

consists chiefly in the growing of the seed of eastern oysters trans- 

planted to San Francisco Bay. Other important fisheries are whale 

products, worth $456,733; cod, worth $201,304; halibut, worth $192,580; 

shrimp, worth $107,957, and crabs, worth $99,518, all other items being 

represented by smaller amounts. 

The following table presents, by States, statistics of the fisheries of 

this region for 1899: 

Fisheries of the Pacific Coast States, 1899. 

reSncs Washington. Oregon. California. Total. 

No. Value. | No. | Value. No. | Value. No. Value. 

Personsemployed....--=-| 9,911 |...-..---- PGC b Ss eee eee SUE He | eee 19-5251 |= ae eee 
Vessels fishing --- ..-.___- 32 | $72,400 1 $6, 000 33 | $700,870 66 | $779,270 

Monmnngel- 31.2 012.22. O59) ||sa2 ae eee) Ooh tees S3 DB, DbeA See sa 6900) | Seen 
OutHt: 2.5 --- pecsseees | SAE TI ae 2 635) keane oe (I IS cy On lee eee 458, 337 

Vessels tr ansporting _- 7 275, 200 30 66, 300 15 55, 800 117 397, 300 
PROHMAGS. = 52 Oe {ERAN | Soeeee eS aee 3:3, 0 IE eee 6: al eer ke 21386: | 2-22 eee 
‘Chyna = ee PARE, ead tel (ee pee ASASO I 0 oe he Zi Uy eae te 95, O24 

EU ies 2,566 | 233,475 | 1,830) 198,240 | 1,855 | 150,335 5, 751 582, 050 
PUe-ATIVOES 4.50. snarl. 30 63, 283 1 TOO Mi 35a Sie Se 31 64,283 
SELIG T! Sees Se a 205 93, 420 46 19,910 115 13, 230 366 126, 560 
Pound nets. se Bee fan 540 |1, 552, 650 65 AD: COD) a Pee Se | 605 | 1,597,850 
Gallien en | 1,900" 119; 591! |. 2067 | (297;7 1,979 | 166,841 | 5,946 584, 132 
Trammel nets._.___.__-_- Pee ME | anh seal Al Ee as ae ee 591 26, 280 591 26, 280 
HiGop deta esas | 2-8! 20 eee he ee 2,325 1,829 | 1,537 | 3, O74 3, 862 4,903 
SEG ETpI 1G [ttj-52 5 nee ee ee i i (einen [eerie 1,370 | 27,800 1,370 27, 800 
DUA Celtel): ea 70 700 36 360 356 1, 424 462 2,484 
Wheels ( mh Boi 29 66, 300 AT ole ASD B00 |). o eae see 76 187, 600 
Lehi gli: eo ee ae a ee <A ee 4 1, 400 4 1, 400 
i aipereiopeayt: 2 Se Sat) Bes ie eee Seen een bee tee 578 664 578 664 
Dredges, tongs,rakes, etal eae Sah BETS eee 16: 0M (eeas 1h ho] (ea ee 3, 900 
Lines—hand and trawl. |____.-__- 6G; 418) |2.2e_-* Aaa se ye 8 BEA ee ees 11, 058 
Other apparatus. - Ee 2iB00!)|'sasa2s=~ C211] eee M2 eee ALT 
Shore property -------.- a} ee I ZOO B92 eae US) eae ES eee Se SZOlG50 TE? 2 3, 194. 690 
Cash oo A ares Tala eee OOS OTE Nicnincee Lob: OOO 222... 22 TINO ese 4, 720. 677 

Total investment_--__}._._.___. 6, (PAS a eee 3,014 O40) [aon CME SERB bias See ce 12, 873, 379 
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Fisheries of the Pucijie Coast States, 1899—Continued, 

Washington. Oregon. Shia Total. 
Products. 

Lbs. Value. | Lbs. |Value.| Lbs. Value. Lbs. Value. 

Al bacores-cce2s-2t-- | Soseaecea ease aes eee a eee 85, 776 $2,912 85, 776 $2, 912 
Barracuaa,tresh. 22 2)se2 222 Sees | tenes See eee ante selina meres - 23, 957, 420 23, 220 
Barracuaa/ salted S| presen | eee es oe eee sine , 085 9, 483 085 9, 483 
Blackcodases.s.- c=" 163, 500 AAT eae ose aaoel ose ee a ee ceee eee eee ee 163, 500 4,475 
BONGO eae oe ee a | ee ree Penn oe tones Eas oe | eee 119, 737 3, 893 119, 737 3, 893 
Garp; Germans 2: 220-5 oe eee eae aeeeeae ae eee 283, 514 2,400 283, 514 2,400 
@atafish: 8 S225 55 2. = 105, 700 2,114 54,360 | $1, 087 465, 911 12, 734 625,971 15, 935 
Codtsalted ae 930, 000 2B 250 eee ee ee | Ce ees 2 5,917,181 | 178,054 | 6,847,131 | 201,304 
Cultus-cod = 22 ===. 91, 000 130" |e eee ee ae eee eee 147,890 3, 298 , 890 4,828 
inlounders == ss=sse2 28, 000 560 3, 522 53 |3, 352, 140 57, 5d1 | 3,383, 662 58, 164 
iFalibu tee e eee ae 6, 860,640 | 191,220 17;\000))|-- 15 36045-55426 eee ee 6,877,640 | 192,580 
A alibwt. bas tar dices | sos see ees | eee | Cas eee eee ee 1,375, 410 35,127 | 1,375, 410 35, 127 
Hardhead _.........- BE apy ee Peers melee tanger ob | bear ee Te 5, 882 5, 849 _, 185, 882 5, 849 
erring joo ese ee ee 424, 000 2, 820 19, 120 347 |1, 637,017 17, 683 2, 080, 137 20, 850 
SE WeliShee eee ees sae oem eis saa 2 ee Beceoe 66, 1,951 66, 000 1,951 
Keine fightastes a2 220 {een ens A eee eae SE suee 127, 198 4, 483 127, 198 4, 483 
Mackerelste: eet Sea Rapes ean eS ee eer |) 1535666. 6, 415 153, 666 6, 415 
Per C nen eee see 43,000 77 6, 360 95 | 432,485 10, 777 481, 845 11, 642 
IROMPANO Mee. s8 ee esa] ace See eee aoe ee eee See ees eee 13, 185 4, 457 18, 185 4, 457 
RockHshitose sos 72, 000 1 4403) oo ee | eee ee 1, 232, 810 38, 186 | 1, 304; 810 39, 626 
Salmon: 
Chinook, fresh _.---|10, 702,189 | 887,120 /18,744,810 |659, 213 |7, 084,885 | 255,249 /31,531, 884 /1, 301, 582 

118, 220 5,911 2, "400 75 6 Chinook, salted --- ; 5, 
Blueback, fresh__--|41, 931,194 |1, 307,514 
Blueback, salted _- 70, 00! 2,801 Pee ee nN 

aed 20,606,686 | 364, 287 \5, 154, 375 97, 281 60, 160 2,105 |25, 821,221 | 463,673 
nas . 21,000 630 630 

Steelhead, fresh __| 1,507, 465 69, 242 
Humpback, fresh _|18, 579, 907 133, 059 

ted_| 1,266,093 31, 633 

Silver, fresh _- 
Silver, salted _ 

Humpback,sal 
Mop siresheen ss ase 6,522,629 | 109,940 
Dog{salttediees——=-— 22, 302 446 

Salmon trout______-- 44, 000 3, 080 
Sardines ste sees eee tee es eee 
Seanbassee sess aoe 5, 000 150 
Shade aes nte ees a ee 85, 000 1,2%5 
Smeets ws pees ee 937, 000 9,810 
Striped basst<e = 2 Se Sete ea ee eae 
Sturgeon]2.-o222e2=- 89, 685 | 3, 907 
Tomcod - be, Paral es Dok ea ee Ee 
Wellowe tails ieee una lee uta Lees ro aene: 
Opheninsh eee ees ls aise Seal ae ae 
Abalone meats - 
Oysterstus-Ce. 324-23 5,901,320 | 174,567 
Clamsieesesa— 3, 131, 325 23,2 
Musselsi-nsu = - sous se , 200 240 
Cralbsese- se ee ord. 696 11,119 
Crawiishwesemse ee se- Seas sae eee eee 
SDinyplObsten meen. a | eaee eee eee 
Shirnimipsee aor ose" 19, 600 1,960 
Shrimp, dried ______- ee ee ee See Se 
Squidyaried 2-2 12-: Be Re ere een ome k 
WP OSS Hts secs ce cece eee ee ee eee 
NEREA PING, oo occ e 8 eee ee us| ee ee 
iWihalebone: s42= Sues |i oe Ue 
Wihaleioile as.) 15, 000 300 |_- 
Other products ____- 375 1,000 

otal ence 120,587,726 2, 871, 438 

3, 000 210 123, 620 , 196 
579,183 | 21,293 21, 600 755 |42,531, 977 |1, 329, 562 

70, 000 2 

een RAPER) ACNE bE, Coe ee | Bente 21, 000 
1, 103, 522 | 48,014 | 113,600 | “3,876 | 2,724,587 |. 121, 132 

oe ere ga ‘agi as | she 
“980,615 | Brow LIT) Psat aet | 135888 
Se leak Babli 
saa --.2 2-389, BBE Tee | 2, 389, S28 17, 97 

32,000 | 320 |1, 137,801 | 14,308 | 1,254,801 | 15,898 
28,000 | 340 |1,315,249 | 58, 064 | 2)280,249 | 668,214 

ees coo) aS Speak ea ee 205, 26 | 295, ; 
sae Ss Do ou | 6617 | soko | 6.677 ae 3 OP a Coins 204, 6 6 
alg aia Sees 490,644 | 11,785 | 490,644 | 11,785 
g | Gas aoe has 369,411 | 22,813 | 369,411 | 22, 813 

979, 290 97434 2,170, ‘034 31, 045 | 78 281 549 63, 727 
pe etee ets Ban eee "364, 076 3, 637 383, 276 3, 877 

110, 604 | 615 |3, 676, 680 85, 784 | 4,061,980 99,518 
coee| S116 400s) 7A760:| Bee banbioeses 116, 400 7, 760 

Bel taesce ee eeeere 606, 718 14, 198 606, 713 14,198 
pee atl Se een 903, 375 36, 135 922, 975 38, 095 

o/Ssose ees eeee| 6985625 69, 862 698, 625 69, 862 
Boe ee | eae bee eO, 18, 682 622, 740 18, 682 

O\ een epee aera 20, 687 20, 638 20, 687 

18,750 | 890 |3, a0 928 | 24,740 | 3,160,053 | 26,630 

22,818, 411 855, 750 |74,559,019 2,551,451 |217,965,156 |6, 278, 689 

The above values of products are those received by the fishermen. 

Salmon, fresh, includes the quantity afterwards canned, the value of 

which is thereby greatly increased, as shown below: 

Quantity and value of salmon canned in 1899. 

Washington. | Oregon. California. | Total. 

Salmon. ] 
Cases. Value. Cases. Value. Cases. | Value. ies “Cases. Value. 

Chinook -.--. 95, 147 | $482, 161 214, 821 |$1, 212, 566 34,180 | $159, 468 344, 148 |$1, 854, 195 
Blueback __. 503,950 2,388, 644 19; 665 114, 413 2 523, 615 | 2,503, 057 
Silver 2-2.) & 145,139 | 544, 824 78, 730 292, 765 223, 869 837, 589 
Dogs cs 42,656 | 116, 284 18, 345 54, 480 | . 61, 001 170, 764 
Humpback -- OpIm Soa Moke: |e See Pesos 252, 733 734, 241 
Steelhead ___} 2, 258 9,175 9, 736 30, oll 11, 994 39, 186 

Total | 1,041,883 4, 25,329 | 341,2 297 | 1,704,235 | 34,1801 159, 1, 417,360 | 6, 139, 032 

N umber of canneries: Washin; gton. 28; Oregon, 28; California, 4. 
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The following shows the yield of the fisheries for certain years, 

exclusive of value of canned salmon: 

Yield of the fisheries of the Pacific coast States in 1888, 1892, 1895, and 1899. 

Washington. Oregon. California. Total. 
LE SSS | -s 

Lbs. Value. | Lbs. | Value. Lbs. Value. Lbs. Value. 

TOS8\2= - =.= 18, 914, 336 | $763,108 | 25,169, 266 $1, 010, 843 | 23, a ae $1,091,398 | 67,576,926 |$2, 865, 349 
Nee eee 36, 757, 287 931,568 | 28, 521, 105 872) 405 57,8 3; 022; 991 186, 268,193 | 6,245,192 
TSoh e= 59, 079, 527 1, 401, 483 34 141, 632 1, 282, 036 | 50, a 020 if 786,483 |147, 231,179 | 4, 469, 952 
1K eee 120, 587.7. 26 |2) 871, 438 22) 818, 411 855, 750 74,559, 019 2.551, 451 217,965, 156 | 6,278, 639 

CONDITION OF THE PRIBILOF FUR-SEAL ROOKERIES. 

During the month of July, 1900, Mr. Townsend visited the Pribilof 

Islands for the purpose of procuring information respecting the con- 

dition of the fur-seal rookeries. The customary data, consisting 

chiefly of actual counts of the number of harems upon each breeding- 

ground and of the number of seals born during the season, were secured. 

Between July 12 and 19 the harems were counted on ali rookeries. 

Counts were made of the seals born on certain rookeries upon which 

counts have been made systematically for several years. Counts were 

also made of the pup seals that died on the rookeries from natural 

causes prior to the loss resulting from pelagic sealing. During the 

killing season records were kept of the proportion of seals rejected 

from the drives. 

The seals have been diminishing in number upon the breeding- 

grounds for many years, the annual decrease during the past few 

years amounting to about 20 per cent. The percentage of decrease 

has been based chiefly upon the counts of pups. The counts for the 

season of 1900 did not reveal a decrease in the number of seals born 

as compared with the previous season. This is traceable to the light 

pelagic catch made in 1897. The census of breeding females in 1897 

placed the number at 129,216. A census of the same class of seals in 

July, 1900, shows the total number to be 100,634. This shows a reduc- 

tion of 28,572 breeding females since 1897. 

The seals available for killing upon the islands have heretofore 

consisted of 3-year-old males, the number taken becoming less from 

year to year until 1899, when 16,812 were secured. During the past 

season only about 9,000 seals of this class could be found. The price 

of skins being higher than usual, a number of 2-year-olds were taken, 

the number from both classes amounting to 21,994. This departure 

from the custom of the lessees was brought about by the high price 

of skins, and will result in a diminished catch of 3-year-olds next 

season. 

The average weight of skins taken on the islands is 9 to 10 pounds, 

but the small seals included in the quota for the present season 

reduced the average weight to 6 or 64 pounds. 
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Sufficient numbers of seals are alwaysabsent from the killing-grounds 

when drives are made which later recruit the ranks of breeding males. 

There is no lack of large males in the breeding rookeries, the redue- 

tion in breeding females through pelagic sealing being relatively 

greatly in excess of any killing of males on land. During the past five 

years the killings of males on land have been as follows: 1896, 30,654; 

1897, 19,200; 1898, 18,082; 1899, 16,812; 1900, 21,944. The majority 

taken in 1900 were 2-year-olds. During the same period the pelagic 

eatch from the American herd, chiefly females, has been as follows: 

1896, 48,917; 1897, 24,322; 1898, 27,689; 1899, 34,647; 1900, 35,427. 

The increased pelagic catches of the past two seasons do not indi- 

eate any increase in the size of the seal herd, and too mueh 

importance should not be attached to the continued success of the 

pelagic sealing fleet. The fleet at present is about half the size it was 

a few years ago, and the average per vessel is still good, but it must 

not be supposed that a fleet of the original size could now make such 

eatches as were made formerly. The pelagic catch can not show the 

condition of the seal herd; that can only be known from the condi- 

tions existing on the breeding rookeries. The pelagic catch in 

Bering Sea consists chiefly in nursing females and is followed by a 

loss of pup seals upon the islands equal to the number of females 

killed. The increased catch of the season, with the accompanying 

loss of pups, may be expected to show a great reduction of the seal 

herd upon the islands next season. 

Upon the return of Mr. Townsend a detailed report of the investi- 

gation was made to the Treasury Department. 

NOTE ON THE WHALE FISHERY. 

The American whaling fleet is now composed of 22 vessels in the 

Atlantic Ocean and 18 vessels in the Pacifie Ocean. Since 1890 the 

fleet has been gradually reduced from 97 vessels, aggregating 22,464 

tons, to 40 vessels, with a total of 8,746 tons. The decrease in number 

and tonnage has been caused by withdrawals and the loss of vessels at 

sea in about equal numbers, very few additions having been made to 

the fleet. 

The whaling vessels of the Atlantic Ocean are nearly all engaged 

in the capture of sperm whales, the catch of whalebone being made 

almost entirely by vessels of the Pacific fleet. In 1900 the yield of 

sperm oil, amounting to 18,525 barrels, and of whale oil, amounting 

to 5,510 barrels, was a little larger than for 1899, but the yield of 

whalebone, amounting to 207,650 pounds, was only two-thirds that of 

the preceding year. 

In 1900 the schooner Robert. S. Graham, of New Bedford, returned 

from Kerguelen Island with 2,600 barrels of sea-elephant oil. Only 

three voyages have been made in this fishery during recent years. 
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NOTES ON THE FISHES AND MOLLUSKS OF LAKE CHAUTAUQUA, 
NEW YORK. 

By BARTON WARREN EVERMANN anp EDMUND LEE GOLDSBOROUGH. 

In the last week in September, 1901, the senior writer of this paper 

spent four days at Chautauqua Lake, during which time he obtained 

specimens of most of the species of fishes and mollusks which inhabit 

it, together with a number of notes and descriptions on some of the 

more important species. Collecting was done in Clear Creek and 

Black Creek, small streams which enter the lake on the west side at 

Lighthouse Point, in the lake about their mouths, and at the various 

places along the north and northeast shores of the lake. Mollusks 

were also collected at different points about the north end of the lake. 

Lake Chautauqua lies in the central part of Chautauqua County, 

which is situated in the extreme western part of the State of New 

York. The lake is a long and narrow body of water, with its main 

- axis lying in a northwest and southeasterly direction. The length of 

the lake is about 22 miles, and the width varies from 5 miles to scarcely 

more than a quarter of a mile in its narrowest place. The greatest 

depth of the lake is said to be 80 feet, at a point between Chautauqua 

and Long Point. The water is said to be 62 feet deep quite close in 

to Long Point; but the greater portion of the lake is relatively shal- 

low, and the depth probably does not average greater than 20 feet. 

The entire northern end seems quite shallow, probably not exceeding 

15 or 20 feet at any place. 

The lake is surrounded by gently sloping hills, the highest rising 

200 or 300 feet above the water surface. These hills are, as a rule, 

all cultivated to the summits, and doubtless much sediment is carried 

into the lake from surface erosion on the surrounding cultivated 

ground. The shores of the lake are usually moderately abrupt, 

though nearly everywhere there is a strip of beach, more or less nar- 

row and frequently wet or marshy. At the north end is a consider- 

able tract of low ground, moderately timbered and inclined to be 

marshy. Around the shores and in shallow water are good growths 

of Scirpus, and water lilies were noticed in a few places. In the 

water were noted also such aquatics as Myriophyllum, Ceratophyllum, 

Potamogeton, and the like. 

The elevation of the lake above sea level is given as 1,291 feet, and 
169 
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726 feet above Lake Erie, from which it is distant only about 8 miles. 

Though so close to Lake Erie, Chautauqua Lake lies in the Ohio 

River hydrographic basin. Its outlet issues from the southern end 

as Conewango Creek, which, after being joined by Cassadaga Creek, 

enters the Allegheny River at Warren, Pa. The lake has no impor- 

tant inlets. 

Situated as Lake Chautauqua is, in the Ohio basin, its fish fauna 

is essentially like that of other portions of that hydrographic basin. 

It more closely resembles that of the Lower Wabash than that of Lake 

Krie, though lying so close to the latter. 

The most interesting feature of the fish fauna of Lake Chautauqua is 

the Chautauqua muskallunge, which is peculiar to this lake and the 

Ohio River. It is a food and game fish of great importance, and is 

propagated extensively by the State. 

The special provisions of the law pertaining to fishing in Chautauqua 

Lake, as published in 1901 by the Forest, Fish, and Game Commission, 

are as follows: 

SECTION 82 (Fishing in Chautauqua Lake).—Fish of any kind shall not be taken 

in Chautauqua Lake from May 1 to June 15, both inclusive, unless by the State 

for purposes of propagation. Black bass, yellow bass. rock bass, and muskallonge 

shall not be taken from December 1 to June 15, both inclusive, except as provided 

for in section 83. 

SECTION 83 (Chautauqua Lake exception).—Muskallonge and bill-fish may be 

taken with spears, using fish houses and decoys, on Mondays and Thursdays of 

each week for tive consecutive weeks, beginning on the first Monday in February. 

No such fish house, decoy, or spear shall be upon the ice or waters of Chautauqua 

Lake between the hours of 6 o’clock at night and 6 o’clock in the morning, or on 

any day except Monday or Thursday, as above provided. Bullheads may be fished 

for and taken through the ice with hooks and lines or tip-ups in Chautauqua Lake. 

All fish houses or other contrivances for hiding fishermen shall at all times be open 

to the inspection of peace officers or protectors, and unless in actual transit from 

the shore to or from a fishing place are hereby declared to be a public nuisance 

upon the ice or waters of Chautauqua Lake at all times not therein allowed. Such 

nuisance may be summarily abated by any officer or private person by the 

destruction thereof. 

Briefly stated, the close season for black bass, yellow bass (J. 

Dolomieu), rock bass, and muskallunge extends from December | to 

June 15, both inclusive; the close season for all species from May 1 

to June 15, both inclusive; black bass, yellow bass, rock bass, and 

muskallunge may be taken by angling from June 16 to November 30, 

both inclusive; muskallunge and bill-fish may be taken with spears 

on Mondays and Thursdays for five consecutive weeks, beginning 

with the first Monday in February; bullheads may be taken through 

the ice with hooks and line or tip-ups at any time. These provisions 

are well drawn and are apparently adequate for the protection of the 

food and game fishes of this lake. 

The following lists are based chiefly upon the collections made dur- 

ing the visit to the lake already mentioned. Certain additional data 

obtained at other times have been included. 
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FISHES OF LAKE CHAUTAUQUA. 

The classification and sequence of species in the following list fol- 

low that adopted by Jordan and Evermann in the Fishes of North 

and Middle America. 

1. Polyodon spathula (Walbaum). Paddle-fish; Spoon-bill Cat. 
The only record of the capture of this curious fish in this lake is that of a pho- 

tograph by R. W. Banjean, of Mayville (situated at the head of the lake), of an 

example caught about 1890. The fish is said to have been 6 feet 2 inches in 

length, 4 feet around the body, and to have weighed 1233 pounds. This is one of 

the largest individuals of this species that has been recorded. The very largest of 

which we havea trustworthy record was taken in Lake Manitou, Indiana, and 

weighed 163 pounds. 

2. Lepisosteus osseus (Linneus). Bill-fish; Long-nosed Gar; Gar Pike. 

8. Lepisosteus platostomus Rafinesque. Bill-fish; Short-nosed Gar. 

These two species of wholly useless fishes are too abundant in this lake. In 1896 

and 1897, at the request of the Farmers’ and Citizens’ Game and Fish Protective 

Association of Chautauqua County, two special appropriations of $1,000 and $500, 

respectively, were made by the legislature for the destruction of the gar pike or 

bill-fish, which, it was believed, were destroying the young bass and muskallunge 

in Lake Chautauqua, In 1896 netting for these fish was begun, and was continued 

in May and on into July, 1897. Seines, pound nets, and traps were used. The 

pound nets did the best work, and in 1887 these only were used. In 1896 there 

were caught and killed 2,606 bill-fish, The next year 1,316 were killed. In this 

latter year more nets were used and greater efforts put forth, but the smaller 

number of fish caught was doubtless due to the effect of the previous year’s work, 

and it is now believed that with little more effort these fish can be practically 

exterminated. 
Replying to a letter of inquiry, Mr. Charles H. Babcock, of the New York Forest, 

Fish, and Game Commission, says that *‘nothing has been done toward the exter- 

mination of the gar pike at Chautauqua Lake since 1897, with the exception of what 

has been done when we were taking muskallunge for propagating purposes in the 

spring of the year. A few have been taken each year since 1897 in that way, and 

they have always been destroyed. No appropriation has been made for the pur- 

pose since 1897, as the work was apparently very thoroughly done at that time. 

Very few, if any, gar pike have been seen or taken since then, from any informa- 

tion Ican get. They are apparently a very much easier fish to get rid of than 

the carp.” 

4, Amia calva Linneus. Bowfin; Dog-fish. 

A local fisherman described a fish which he had seen in the lake, which was 

evidently this species. He called it ‘‘eel-pout.”’ No examples were seen by us. 

5. Ameiurus nebulosus (Le Sueur). Small Cat-fish. 

Very abundant, reaching a weight of 1 to3 pounds. Great numbers are caught; 

an important and excellent article of food. 

6. Ameiurus melas (Rafinesque). Common Bullhead. 
This is perhaps equally common with the former, but owing to its smaller size 

is of much less importance. 

7. Schilbeodes miurus (Jordan). Mad Tom; Stone Cat. 

This little fish is probably not common in the lake; only one specimen was 

obtained. 

8. Catostomus commersonii (Lacépéde). Common Sucker. 

9. Catostomus nigricans (Le Sueur). Hog Sucker. 

Both of these suckers are probably common. 
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10. Moxostoma aureolum (Le Sueur). Common Redhorse. 

Probably common. 

(Cyprinus carpio Linneus. German Carp. This fish has been introduced into 

this lake and is said to be common. | 

11. Campostoma anomalum (Rafinesque). Stone-roller; ‘‘Chub.” 

Abundant here, as it is everywhere in the Ohio Valley. 

12. Pimephales notatus (Rafinesque). Blunt-nosed Minnow; ‘‘ Chub”; ‘*White- 

nosed Chub.” 

This minnow is abundant in the lake, and is one of the very best bait fishes. It 

is regarded as the best bait for the small-mouth black bass. 

13. Semotilus atromaculatus (Mitchill). Creek Chub; ‘‘ Chub.” 

The creek chub is common, particularly in the small streams tributary to the 

lake. It is an excellent bait minnow for the muskallunge. 

14. Notropis cayuga Meek. Cayuga Minnow. 

This interesting little minnow is not uncommon. It is usually too small for bait 

except for yellow perch. 

15. Notropis hudsonius (De Witt Clinton). Shiner; ‘‘ Cisco.” 

This important minnow, absurdly called ‘‘cisco” at Mayville. is common in 

Chautauqua Lake. It reaches a length of 3 to 6 inches, and is one of the very 

best bait minnows found in the State. It is a favorite minnow when troiling for 

the muskallunge, whose food is said to consist largely of this species. 

16. Notropis whipplii (Girard). Silver-fin; ‘‘ Shiner.” 

This minnow was found fairly common in Clear Creek near its mouth. It is 

one of the best bait minnows. 

17. Notropis cornutus (Mitchill). Redfin; ‘‘ Shiner.” 

Quite common in Clear Creek; an important bait minnow. 

18. Rhinichthys atronasus (Mitchill). Black-nosed Dace; ‘* Creek Chub.” 

Not uncommon in Clear Creek, most of the examples obtained being small. 

19. Salvelinus fontinalis (Mitchill). Brook Trout. 

The brook trout is said to occur in one or more of the small creeks on the east 

side of the lake. 

20. Lucius ohiensis (Kirtland). Chautauqua Muskallunge. 

The muskallunge is by all odds the most important fish found in Chautauqua 

Lake, whether considered from the standpoint of the angler or that of the com- 

mercial fisherman. It is very different in appearance from the muskallunge of 

the Great Lakes and apparently deserves to rank as a distinct species. The fol- 

lowing color description was drawn up from a fresh example, 25 inches long, 

weighing 4 pounds, caught in the north end of the lake, near Mayville. September 26: 

Back nearly uniform dark olive-green; upper two-thirds of side rich brassy green, 

with some metallic green; about 25 faint narrow darker vertical bars extending 

somewhat below the lateral line; lower third of side paler and more brassy, the 25 

vertical bars widening into broad darkish blotches, these most greenish on pos- 

terior third of body; top of head very dark green; scaled part of head brassy 

greenish; lower part of side of head with less brassy and less greenish, and some 

silvery, especially on lower part of opercle; rim of lower jaw and throat white; 

breast with a few round greenish spots; rest of belly white; fins dark olive, with 

numerous darker greenish spots; iris grayish brown. The crossbars are rather 

broad and do not break up distinctly into diffuse spots, and the fin spots are 

greenish rather than black. The general color is a rich greenish brassy, with very 

indistinct darker green crossbars. 

This species was described in 1854 by Dr. Kirtland from a specimen from the 

Mahoning River, Ohio. The real home of the fish, however, is Chautauqua Lake, 

only occasional individuals being taken elsewhere in the Ohio basin. As early as 
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1818 Rafinesque obtained itin the Ohio River. He says, ‘‘It is one of the best fishes 

in the Ohio; its flesh is very delicate and divides easily, as in salmon, into large 

plates as white as snow. It is called salmon pike, white pike, white jack, or white 

pickerel, and picaneau blanc by the Missourians. It reaches a length of 5 feet.” 

It would appear from this that the muskallunge was a common, well-known fish 

in the Ohio a hundred years ago, even if we make some allowance for a possible 

misapplication by Rafinesque of some of the vernacular names. 

Although abundant in Lake Chautauqua, it is of rare occurrenc? elsewhere in 

the Ohio basin, and it is not found naturally in any other. It is said to occur in 

Lake Conneaut, Pennsylvania; Kirtland got it in the Mahoning, and we have seen 
the head of a large example taken in the Ohio near Evansville. 

For more than ten years the New York State Fish Commission has been propagat- 

ing the Chautauqua muskallunge with signal success. The first attempt, which 

was in the nature of an experiment, was made in the spring of 1890, under the 

immediate direction of Mr. Munroe A.Green. Although the work was not begun 

until rather late in the spring, it resulted in the development of successful methods 

and the hatching of 75,000 fry, which were planted in the lake. This is believed 

to be the first successful attempt to hatch the muskallunge by artificial methods, 

and the work has been continued with increasing success every year since that 

date, as shown by the following tabular statement: 

Number Number 
Year. of fry ae planted 

| hatched. qua Lake. elsewhere 

1890_- 75, 000 %5; 000}, |/3= 2 -seee os 
LPF Le necks Wyn eh Se eR eee ails ean een Sega ae LF 505 00h ele a02 000) |e aes sere 
1892 __ | 1,360,000 | 1,260,000 100, 000 
13) 2,150,000 | 1,150,000 1, 000, 000 
1894_ 2,970,000 | 1,970,000 1, 000, 000 
1895 | 2,480,000 | 1,700,000 780, 000 
1896 _- 1,815,000 | 1,000, G00 815, 000 
1897 | 3,075,000 | 13815,000 | 1,260,000 
EY Pinca o Dee ae cece Seen ae is a ieee ae en cee 2, 650, 000 900, 000 1, 750, 000 

LEG WL 8 ae ec ee PS eae 6 2 en oe en a | 18, 325, 000 | 11,620, 000 6, 705, 000 

New York was the first State to undertake the hatching of the muskallunge 
artificially and is the only one that now does it except Wisconsin, and it has only 

been by this artificial propagation that the supply of these fish has been kept up. 

In about two years after this hatching was begun at Chautauqua there was a 

perceptible increase in the number of muskallunge taken by the fishermen. Since 

then the supply has kept about normal, and it is not now known that the number 
has increased or decreased in the past few years, but it is known that there is no 

better place in the world to fish for muskallunge than at Lake Chautauqua. ’ 

As a game fish the Chautauqua Lake muskallunge is by many held in very high 

esteem. Though it may not be a great game fish in the best sense, its size, which 
is often enormous, renders its capture and landing by means of hook and line an 

undertaking by no means devoid of exertion and interest. Itis usually taken by 

trolling either with a spoon or good-sized minnow. At the time of our visit to this 

lake, the last week in September, the spoon seemed to be chiefly in use by the local 

anglers. A comparatively short line was used, and the boat was rowed only fast 
enough to keep the tackle in shape, the spoon being kept only a short distance under 

water. Later in the season, it was stated, minnows would be used. The ‘‘chub” 

(Semotilus atromaculatus) is the minnow most used early in the fall, but later, 

when the water becomes colder, the ‘‘shiner” (Notropis cornutus) is regarded as 

the better bait. The “cisco” (Notropis hudsonius) is also an excellent muskai- 
lunge bait and is said to constitute a considerable part of the regular food of that 

fish. The 4-pound example upon which the above color description was based 

had been feeding upon yellow perch, and one small example of that species was 
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found in itsmouth. Asamatter of fact, the muskailunge will doubtless feed upon 

almost any species of fish found in the lake. 

As a food-fish the muskallunge is a superior fish. Dr. Kirtland says that ‘: epi- 

cures consider it one of the best fishes of the West,” and Mr. J. L. Beaman affirms 

that ‘‘as a food-fish there is nothing superior to it. It ranks with the salmon and 

speckled trout and surpasses the black and striped bass. The meat is almost as 
white as snow, fine-grained, nicely laminated, and the flavor is perfect.” The 

quality of the meat seems to improve upon keeping. We ate choice pieces, that 

were fried, of an 8-pound muskallunge the day it was caught and found the meat 

white and flaky, but dry and with little or no flavor. Three days later we ate 

again of the same fish and found the meat decidedly more juicy and with a very 

pleasant flavor. 
The muskallunge is as voracious as the pike, and 80 pounds of muskallunge rep- 

resents several tons of minnows, white-fish, and the like. It is not acommon 

fish; its great size and voracity perhaps account for this. As Charles Hallock has 

said, the muskallunge ‘‘is a long, slim, strong, and swift fish, in every way formed 

for the life it leads, that of a fierce and dauntless marauder.”’ 

21. Labidesthes sicculus (Cope). Brook Silverside; Skipjack. 

Only two or three specimens of this interesting species were obtained, but it is 

doubtless abundantin the lake. At Lake Chautauqua we were assured that these 

fish were young muskallunge! 

22. Ambloplites rupestris (Rafinesque). ‘‘Rock Bass”; Red-eye; Goggle-eye. 

The rock bass is an abundant and well-known fish at this lake. On September 

26 a number were taken with line and hook baited with grasshoppers, off the piers 

at Mayville. All seen were small. 

23. Lepomis pallidus (Mitchill). Bluegill; Blue Bream; Blue Sun-fish; Copper- 

nosed Bream; ‘* Sun-fish.” 

The bluegill is another abundant and well-known fish in this lake. It reaches 

a weight of one-half pound and is one of the best pan fishes. 

24. Eupomotis gibbosus (Linneus). Common Sun-fish; ** Pumpkin-seed.” 

Apparently common, but less so than the bluegill. 

25. Micropterus dolomieu Lacépéde. Small-mouthed Black Bass; ‘‘ Yellow 

Bass.” 

The small-mouthed black bass is doubtiess the gamest fish in the lake. It does 

not appear to be very abundant. It is locally called ‘‘ yellow bass,” and is men- 

tioned in the State law by the same absurd name. The name ‘yellow bass” is 

properly applied only to Morone interrupta, a very different fish, which is found 

in the Mississippi Valley and not in Chautauqua Lake. 

26. Micropterus salmoides (Lacépede). Large-mouthed Black Bass; Straw Bass; 

** Striped Bass.” 
The large-mouthed black bass, known locally as ‘‘striped bass,” is common in 

the lake and is an important game fish. 

27. Perca flavescens (Mitchill). Yellow Perch; ‘‘Perch.” 

Apparently not common and not reaching the size it does in some other lakes. 

28. Percina caprodes (Rafinesque). ‘‘Sand Pike”; ‘Stone Pike.” 

This darter is known locally as ‘sand pike” or ‘‘stone pike.” It was found in 

considerable numbers in Clear Creek, near its mouth. 

29. Etheostoma cceruleum Storer. Blue Darter; Rainbow Darter; Soldier-fish. 

Only three examples of this beautiful darter were obtained. 

30. Etheostoma flabellare Rafinesque. Han-tailed Darter. 

Several examples of this darter were obtained near the mouth of Clear Creek. 

31. Cottus ictalops (Rafinesque). Blob; Miller’s Thumb. 
Not uncommon in Clear Creek. Called ‘ devil-fish” or ‘‘ flying-1ish”’ by a local 

fisherman. 
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MOLLUSKS OF CHAUTAUQUA LAKE. 

No special effort was made to collect the mollusks inhabiting this 

lake, and the following list is therefore far from complete. The little 

collecting that was done was on the northwest and north shores. 

Species of Unionide, especially the heavy-shelled forms, do not 

appear to be very abundant, either as to species or individuals. Cam- 

peloma, Planorbis, Limnea, and Physa seem abundant, and Unio 

gibbosus, Anodonta grandis footiana, and Lampsilis luteolus were the 
most common species of mussels. V2vipara contectoides, which is so 

abundant in many of the small lakes in northern Indiana in the 

Wabash Basin, was not found in Chautauqua Lake. 

For assistance in the identification of the shells we are under obli- 

gations to Mr. Charles T. Simpson, of the Department of Mollusks, 

United States National Museum. 

UNIVALVES. 

. Campeloma decisum Say. Common. 

. Valvata tricarinata Say. Only one specimen obtained. 

. Planorbis trivolvis Say. 

. Planorbis campanulatus Say. 

. Pianorbis bicarinatus Say. Two specimens. 

6. Limneea palustris Mill. Common. 

. Physa ancellaria Say. Common. 

Ol mR 1 WR 

BIVALVES. 

8. Spherium rhomboideum Prime. 

9. Spherium striatinum Lam. 

10. Spherium sulcatum Lam. 

The second and third of the above three species were more common than the 

other. ‘ 

11. Anodonta grandis footiana Lea. 

12. Unio gibbosus Barnes. 

13. Lampsilis luteolus (Lam.). 

14. Strophites undulatus (Barnes). 

15. Strophites edentulus (Say). This may be Strophites wndulatus. 
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PUBLICATIONS OF THE UNITED STATES COMMISSION OF FISH 
AND FISHERIES AVAILABLE FOR DiSTRIBUTION 

ON DECEMBER 1, 1901. 

The publications of the Commission consist of an annual report and 

annual bulletin, which are Congressional documents; a certain number 

being allotted to Senators and Members of the House of Representa- 

tives, and a small quota assigned to the Commission. Each volume 

is made up of separate papers treating of the different subjects ger- 

mane to the work of the Commission, and a small edition of these 

papers is issued in pamphlet form in advance of the bound volume for 

distribution to those specially interested in the subject-matter. 

BOUND PUBLICATIONS. 

Of the bound publications the earlier volumes are out of print and 

all the copies allowed this office have been distributed. A few copies 

of the following can be furnished: 

Designation. nee ene. Pages. Plates. 

Annual Reports: 

Ar eRe Veet ae soa ee ne Asan eee noe SB ot SBF 1891 LXIII+900 112 

RAV essen oes soe e eas ct don seaseo e142 .tt [P1888 1892 CXXVIII+902 90 

RAV Mie see ast ease kt | BROT 180M 664 67 

PRS Vere ee ee ee Se ees eu.) ~ 1899 1900 CLXIII+397 XXIX+21 

ENONGV eee sens k eee was cani eae eel BOO 1901 1-570 1+VII 

Annual Bulletin: | 

Rpaetel Nee en note Fo ed teks 2 af}? 2809 1901 VI+501 | 44+XXXIV 
| | | 

PAMPHLET PUBLICATIONS. 

Each pamphlet has a seria] number, which appears on the left in the 

accompanying list. The missing numbers are out of print and can 

not be supplied. 

ces 
oO. 

3. Report on the condition of the sea fisheries of the south coast of New England 
in 1871 and 1872, by Spencer F. Baird. Report for 1871-72, 1, pp. I-XLI, 1873. 

21. Cheap fixtures for hatching of salmon, by CharlesG. Atkins. Report for 1878, 
VI, pp. 945-966 (including 15 figs.). 1880. 

31. The winter haddock fishery of New England, by G. Brown Goode and J. W. 
Collins. Bulletin for 1881, 1, pp. 226-235. 1882. 

40, Popular extracts from the investigation of the Commission for the scientific 
examination of the German Seas, by H. A. Meyeret al. Report for 1879, vII, 
pp. 525-557 (including 17 figs.). 1882. 

41. List of dredging stations of the U.S. Fish Commission from 1871 to 1879, 
inclusive, with temperature and other observations, by Sanderson Smith 
and Richard Rathbun. Report for 1879, vu, pp. 559-601, 1882. 

F. C. 191—12 
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Serial 
N oO. 
62. Report of the Commissioner for 1880.—A. Inquiry into the decrease of food- 

fishes.—B. Propagation of food-fishes in the waters of the United States, by 
Spencer F. Baird. Report for 1880, vill, pp. XVH-XLVI._ 1883. 

65. Report of the Commissioner for 1881, by Spencer F, Baird. Report for 1881, 
IX, pp. XII-LXxI, 1884. 

70. Report on the construction and work in 1880 of the Fish Commission steamer 
Fish Hawk, by Z. L. Tanner. Report for 1881, 1x, pp. 3-53, plates I-xviil, 
(including 3 figs,). 1884. 

73. Annuai report on the electric lighting of the U.S.F.C.steamer Albatross, 
December 31, 1888, by G. W. Baird. Bulletin for 1884, Iv, pp. 153-158 
(including 8 figs.). 1884. 

75. The status of the U.S. Fish Commission in 1884, by G. Brown Goode. 
Report for 1884, x1i, pp. 1139-1184. 1886. 

130. Report on the work of the U.S. Fish Commission steamer Albatross for the 
year ending December 31, 1886, by Z. L. Tanner. Report for 1886, xiv, 
pp. 605-692, plates I-x. 1889. 

131. Report of operations at the Wytheville Station, Va.. from January 1, 1885, to 
June 30, 1887, by Marshall McDonald. Report for 1886, xiv, pp. 793-800, 
plates I-vi. 1889. 

137. Suggestions for the employment of improved types of vessels in the market 
fisheries, with notes on British fishing steamers, by J. W. Collins. Bulletin 
for 1888, vill, pp. 175-192, plates XvI-xxviI. 1890. 

138. Notes on the fishes collected at Cozumel, Yucatan, by the U.S. Fish Commis- 
sion, with descriptions of new species, by Tarleton H. Bean. Bulletin for 
1888, vill, pp. 193-206, plates xxvmiI-xxIx. 1890. 

141. A report upon the fishes of Kalamazoo, Calhoun, and Antrim counties, Mich., 
by Charles H. BolJman. Bulletin for 1888, vii, pp. 219-225. 1891. © 

142. Notes on the fishes from the lowlands of Georgia, with a description of a new 
species (Opsopeodus bollmani), by Charles H. Gilbert. Bulletin for 1888, 
VIII, pp. 220-229. 1891. 

145. Report on the proposed introduction of the Jamaica mountain mullet into 
the United States, by Tarleton H. Bean. Bulletin for 1888, vil, pp. 443-451. 
1891. 

146. The transplanting of lobsters to the Pacific coast of the United States, by 
Richard Rathbun. Bulletin for 1888, vii, pp. 453-472, plate LXx1I. 1891. 

147. Preliminary report on the invertebrate animals inhabiting Lakes Geneva and 
Mendota, Wisconsin, with an account of the fish epidemic in Lake Mendota 
in 1884, by S. A. Forbes. Bulletin for 1888, vill, pp. 473-487, plates LXxII— 
LXXxIv. 1890. 

151. The artificial propagation of sturgeon in Schleswig-Holstein, Germany. Bul- 
letin for 1889, 1x, pp. 81-90. 1891. 

163. The giant-scallop fishery of Maine, by Hugh M. Smith. Bulletin for 1889, rx, 
pp, 313-335, plates CXII-CxXvI. 1891. 

165. Notice of the occurrence of protozoan parasites (psorosperms) on cyprinoid 
fishes in Ohio, by Edwin Linton. Bulletin for 1889, 1x, pp. 359-361, plate 
Cxexe SON 

166. Notes on the king-crab fishery of Delaware Bay, by Hugh M.Smith. Bulle- 
tin for 1889, Ix, pp. 863-370, plates CXXI-CXXIII. 1891. 

167. Report upon a collection of fishes made in southern Florida during 1889, by 
James A. Henshall. Bulletin for 1889, rx, pp. 371-389. 1891. 

171. Report upon the construction and equipment of the schooner Grampus, by 
J.W.Collins. Report for 1887, xv, pp. 487-490 (including 5 figs.), plates 
I-xvinl. 1891. 

172. Report of the operations of the U.S. Fish Commission schooner Grampus 
from March 15, 1887, to June 30.1888, by J. W. Collins and D. E. Collins. 
Report for 1887, Xv, pp. 491-598, plates I-xv1. 1891. 

174. On some Lake Superior entomostraca, by S.C. Forbes. Report for 1887, xv, 
pp. 701-718, plates 1-1v. 1891. 

179. Report of distribution of fish and eggs from July 1,1888,to June 30, 1889. 
Report for 1888, xv1, pp. 379-394. 1892. 

181. Report of operations at the laboratory of the U.S. Fish Commission, Woods 
Hole, Mass., during the summer of 1888, by John A. Ryder. Report for 1888, 
XVI, pp. 518-522, 1892. 

182, Notes on entozoa of marine fishes, with description of new species, part 111, by 
Edwin Linton. Report for 1888, Xv1, pp. 523-542, plates L1I1I-Lx. 1892. 

183. On the anatomy of Thysanocephalum crispum Linton, a parasite of the tiger 
oe by Edwin Linton, Report for 1888, xV1, pp. 548-596, plates LXI-LXVH, 
1892, 
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Observations on the aquaria of the U. S. Fish Commission at Central Station, 
Washington, D. C., by William P. Seal. Bulletin for 1890, x, pp. 1-12 
(including 2 figs.), plates I-1Iv. 1892. 

. Observations upon fishes and fish-culture, by Tarleton H. Bean. Bulletin for 
1890, x, pp. 49-61. 1892. 

. Notes on a collection of fishes from the lower Potomac River, by Hugh M. 
Smith. Bulletin for 1890, x, pp. 63-72, plates xvimI-xx. 1892. 

. Report upon the participation of the U.S. Fish Commission in the Centennial 
Exposition held at Cincinnati, Ohio, in 1888, by J. W.Collins. Report for 
1888, XVI, pp. 869-885, plate xc. 1892. 

. Report of the Commissioner for 1888 [July 1, 1888, to June 30, 1889], including 
the reports on the division of fish-culture, scientific inquiry, and fisheries, by 
Marshall McDonald. Report for 1888, Xvi, pp. IxX-Cxxvil. 1892. 

. Report on an investigation of the fisheries of Lake Ontario, by Hugh M. Smith. 
Bulletin for 1890, x, pp. 177-215, plates XxI-L. 1892. 

. Areport upon the fisheries of Iowa, based upon observations and collections 
made during 1889, 1890, and 1891, by Seth E. Meek. Bulletin for 1890, x, pp. 
217-248. 1892. 

. Report of an examination of the rivers of Kentucky, with lists of the fishes 
obtained, by Albert J. Woolman. Bulletin for 1890, x, pp. 249-288, plate L. 
1892. 

. Notes on the streams and fishes of Clinton County, Ky., with a description of a 
new darter, by Philip H. Kirsch. Bulletin for 1890, x, pp. 289-292 (including 
imi). 1892. 

. Report upon the rivers of central Florida tributary tothe Gulf of Mexico, with 
lists of fishes inhabiting them, by Albert J. Woolman. Bulletin for 1890, x, 
pp. 293-302, plates LU-LIlI. 1892. 

. Observations on the hatching of the yellow perch, by S.G. Worth. Bulletin 
for 1890, x, pp. 331-334, plate LxI. 1892. 

. The physical and biological characteristics of the natural oyster-grounds of 
South Carolina, by Bashford Dean. Bulletin for 1890, x, pp. 335-361, plates 
LXII-LXVilI. 1892. 

. The present methods of oyster-culture in France, by Bashford Dean. Bulletin 
for 1890, x, pp. 363-388 (including 2 figs.), plates LXIX-LXXVIII. 1892. 

. Description of a new sucker, Pantosieus jordani, from the Upper Missouri 
Basin, by Barton W.Evermann. Bulletin for 1892, x11, pp. 51-56 (including 
1 fig.). 1893. 

. Notes onacollection of fishes from the southern tributaries of the Cumberland 
River in Kentucky and Tennessee, by Philip H. Kirsch. Bulletin for 1891, 
XI, pp. 259-267. 1893. 

. Report on the fisheries of the South Atlantic States, by Hugh M.Smith. Bul- 
letin for 1891, x1, pp. 271-356, plates XLIII-LXxIV. 1893. 

. Report upon the European methods of oyster-culture, by Bashford Dean. Bul- 
letin for 1891, x1, pp. 357-406 (including 2 figs.), plates LXXV-LXXxVIII. 1893. 

. On the classification of the Myxosporidia, a group of protozoan parasites 
infesting fishes, by R. R. Gurley. Bulletin for 1891, x1, pp. 407-420. 1898. 

. Reportof observations respecting the oyster resources and oyster fishery of the 
Pacific coast of the United States, by C. H. Townsend. Report for 1889-1891, 
XVII, pp. 343-372, plates 3-12. 1892. 

Report on the coast fisheries of Texas, by Charles H. Stevenson. Report for 
1889-1891, xvII, pp. 373-420, plates 13-27. 1893. 
Natural history of the useful aquatic reptiles and batrachians of the United 
States, by Frederick W. True. The Fisheries and Fishery Industries of the 
United States, sec. 1, pp. 141-162. 1884. 

. Natural history of mollusks in general, by Ernest Ingersoll. The Fisheries 
ak Fishery Industries of the United States, sec. 1, pp. 687-710, plates 253-258. 

. Natural history of crustaceans, worms, radiates, and sponges, by Richard 
Rathbun. The Fisheries and Fishery Industries of the United States, sec. 1, 
pp. 763-850, plates 260-277. 1884. 

. The fyke-nets and fyke-net fisheries of the United States, with notes on the 
fyke-nets of other countries, by Hugh M. Smith. Bulletin for 1892, xu, pp. 
299-°56, plates LXx-xcr. 1894, 

. List of fishes collected at Sea Isle City, N. J., during the summer of 1892, by 
H. F. Moore. Bulletin for 1892. xu, pp. 357-380. 1894. 

- Economic and natural-history notes on fishes of the northern coast of New 
Jersey, by Hugh M. Smith. Bulletin for 1892, xu, pp. 365-380, 1894, 
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232. Notes on two hitherto unrecognized species of American white-fishes, by 
Hugh M, Smith. Bulletin for 1894, xiv, pp. 1-13, plate 1. 1894. 

233. Extension of the recorded range of certain marine and fresh-water fishes of 
the Atlantic coast of the United States, by W.C. Kendall and Hugh M, 
Smith. Bulletin for 1894, xiv, pp. 15-21. 1894. 

235. Report upon explorations made in Eel River Basin, in the northeastern part 
of Indiana, in the summer of 1892, by Philip H. Kirsch. Bulletin for 1894, 
XIv, pp. 31-41. 1894, 

236. Notes on the fresh-water fishes of Washington County, Me., by William C. 
Kendall. Bulletin for 1894, xiv, pp. 43-54. 1894. 

237. World’s Fisheries Congress. Report of the secretary of the general com- 
mittee, by Tarleton H. Bean. Bulletin for 1893, XII, pp. 1-14. 1894. 

240. The sea and coast fisheries, by Daniel T. Church. Bulletin for 1893, XIII, pp. 
37-88. 1894, 

241. Our ocean fishes and the effect of legislation upon the fisheries, by J.M.K. 
Southwick. Bulletin for 1893, xi. pp. 39-45. 1894. 

243. The relation of scientific research to economic problems, by G. Brown Goode. 
Bulle:in for 1893, x11, pp. 49-58. 1894, 

246. The investigation of rivers and lakes with reference to fish environment, by 
B.W.Evermann. Bulletin for 1893, x11, pp. 69-73. 1894 

247. The habits and development of the lobster, and their bearing on its artificial 
propagation, by Francis H. Herrick. Bulletin for 1893, x11, pp. 75-86. 1894. 

250. Some observations concerning fish parasites, by Edwin ‘Linton. Bulletin for 
1893, XIII, pp. 101-126, plates 1-8. 1894, 

251. On the food of the menhaden, by James I. Peck. Bulletin for 1893, x111; pp. 
113-126, plates 1-8. 1894. 

252. Some plankton studies i in the Great Lakes, by Jacob E. Reighard. Bulletin 
for 1893, XIII, pp. 127-142, plates 9, 10. 1894. 

253. The aquarium of the U.S. Fish Commission at the World’s Columbian Expo- 
sition, by S. A. Forbes. Bulletin for 1898, x11, pp. 143-158. 1894. 

253. Description of the fresh and salt water supply and pumping plants used for 
the aquarium, by 1.8. K. Reeves. Bulletin for 1893, x111, pp. 159-161. 1894. 

253. Observations and experiments on Saprolegnia infesting fish. by G. P. Clinton. 
Bulletin for 1893, X111, pp. 1638-172. 1894. 

258. Report on a parasitic protozoan observed on fish in the aquarium, by Charles 
Wardell Stiles. Bulletin for 1893, x11, pp. 173-190, plates 11, 12. 1894. 

257. History and methods of white-fish culture, by Frank N. Clark. Bulletin for 
1898, XIII, pp. 213-220. 1894. 

260. Fish and fishing in British Guiana, by J. J. Quelch. Bulletin for 1893, x11, 
pp. 237-240. 1894. 

261. Fish-cultural investigations at St. Andrews Marine Laboratory, Scotland, by 
W.C. McIntosh. Bulletin for 1893, x11, pp. 241-256. 1894. 

261. Description of the marine hatchery at Dunbar, Scotland, by T. Wemyss Ful- 
ton. Bulletin for 1893, xin, pp. 257-262. 1894. 

262. The past, present, and future of the oyster industry of Georgia, by A. Oemler. 
Bulletin for 1893, XIII, pp. 263-272. 1894. 

263. Deep-water oyster-culture, by Henan C. Rowe. Bulletin for 1893, x11, pp. 
273-276, 1894. 

264. Breeding natural food artificially for young fish artificially hatched, by A. 
Nelson Cheney. Bulletin for 1893, x11, pp. 277-279. 1894. 

269. Recent experiments in sturgeon hatching on the Delaware River, by Bash- 
ford Dean. Bulletin for 1893, x11, pp. 335-339 (including 1 fig.). 1894. 

270. The fisheries of Canada, by L. Z. Joncas. Bulletin for 1893, x11, pp. 341- 
348, 1894, 

271. The fishing industry of Lake Erie, past and present, by C. M. Keyes. Bul- 
letin for 1893, x111, pp. 349-353. 1894. 

272. Notes on the Irish mackerel fisheries, by William Spotswood Green. Bul- 
letin for 1898, x10, pp. 357-360, plates 13-16. 1894. 

275. Fish nets: Some account of their construction and the application of the 
various forms in American fisheries, by C. H. Augur. Bulletin for 1893, 
XI, pp. 381-388. 1894. 

278, On pearls, and the utilization and application of the shells in which they are 
found, in the ornamental arts, as shown at the World’s Columbian Exposi- 
tion, by George Frederick Kunz. Bulletin for 1893, xu, pp. 439-457, plates 
18-41. 1894. 

279. Report on a collection of fishes from the rivers of central and northern Mex- 
ico, by Albert J. Woolman. Bulletin for 1894, xiv, pp. 55-66, plate 2. 1894. 
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282. 

283. 

‘Results of explorations in western Canada and northwestern United States, 
by C. H. Eigenmann. Bulletin 1894, xiv, pp. 101-131, plates 5-8. 1894. 

Report of the Commissioner for the fiscal year ending June 30, 1892, includ- 
ing the reports on the divisions of scientific inquiry and fisheries, by Mar- 
shall McDonald. Report for 1892, xvi, pp. viI-ccIv. 1894. 

. Report upon the investigations of the U.S. Fish Commission steamer Albatross 
for the year ending June 30,1892, by Z.L.Tanner. Report for 1892, xv1mt, 
pp. 1-64, plate A. 1894, 

. Notes on the fishes of western Iowa and eastern Nebraska, by Seth E. Meek. 
Bulletin for 1894, x1v, pp. 133-138, 1894. 

. List of fishes inhabiting Clear Lake, California, by David S. Jordan and Charles 
H. Gilbert. Bulletin for 1894, xiv, pp. 139-140. 1894, 

. Notes on the fresh-water species of San Luis Obispo County, Cal., by David 
S. Jordan. Bulletin for 1894, x1v, pp. 141-142. 1894. 

. Thesalmon fisheries of Columbia River, together with a report upon physical 
and natural history investigations in the region by C. H. Gilbert and B. W. 
Evermann, by Marshall McDonald. Bulletin for 1894, xiv, pp. 153-168, plates 
13-15. 1894. 

. Notes on fishes collected in Florida in 1892, by James A. Henskall. Bulletin 
for 1894, xIv, pp. 209-221. 1894. 

. Notes on a reconnaissance of the fisheries of the Pacific coast of the Unit-d 
States in 1894, by Hugh M.Smith. Bulletin for 1894, x1v, pp. 223-288, 1894. 

. Feeding and rea/ing of fishes. particularly trout, under domestication, by 
William F. Page. Bulletin for 1894, xIv, pp. 289-314. 1895. 

: ee upon the investigations in the Maumee River Basin during the summer 
oO. 1893, by Philip H. Kirsch. Bulletin for 1894, xv, pp. 315-337. 1895. 

. A statistical report on the fisheries of the Middle Atlantic States, by Hugh M. 
Smith. Bulletin for 1894, xiv, pp. 339-467. 1895. 

. The fishes of the Colorado Basin. by Barton W. Evermann and Cloud. Rutter. 
Bulletin for 1894, x1v, 473-486. 1895. 

. A list of species of fishes known from the vicinity of Neosho, Mo., by Barton 
W. Evermann and W.C. Kendall. Bulletin for 1894, x1v, pp. 469-472. 1895. 

3. Report of the Commissioner for the fiscal year ending June 30, 1893, including 
the reports on divisions of fish-culture, scientific inquiry, and fisheries, by 
Marshall McDonald. Report for 1893, XIx, pp.1-138. 1896. 

. A preliminary report upon salmon investigations in Idaho in 1894, by Barton 
W. Evermann. Bulletin for 1895, xv, pp. 253-284. 1896. 

. Notes on an investigation of the menhaden fishery in 1894, with special ref- 
erence to the tood-fishes taken, by Hugh M. Smith. Bulletin for 1895, xv, 
pe 285-302. 1846. 
he fishes of the Neuse River Basin, by Barton W. Evermann and Ulysses O. 
Cox. Bulletin for 1895; xv, pp. 308-310. 1896. 

. Notes on intensive pond culture at Sandfort, by S. Jaffé. Bulletin for 1895, 
XV, pp. 311-316. 1896. 

. Notes on the rearing of yearling trout at Sandfort, by S. Jaffé. Bulletin for 
1895, XV, pp. 317-319. 1896. 

. Fish-cultural methods at the Agricultural School at Freising. Anonymous. 
Bulletin for 1895, xv. pp. 320-821, plate 55. 1896. 

. The course of instruction of the Bavarian Fishery Association. Anonymous. 
Bulletin for 1895, xv, pp. 321-324. 1896. 

5. Report on a reconnaissance of the oyster-beds of Mobile Bay and Mississippi 
Sound, Alabama, by Homer P. Ritter. Bulletin for 1895, xv, pp. 325-339, 
plates 56-63. 1896. 

. A list of fishes and mollusks collected in Arkansas and Indian Territory in 
i894, by Seth Eugene Meek. Bulletin for 1895, xv, pp. 341-349, 1896. 

. The sources of marine food, by James I. Peck. Bulletin for 1895, xv, pp. 
351-368, 1896. plates 64-71. 1896. 

. Contributions toward the improvement of the culture of salmonoids and 
crawfish in small water-courses, by Karl Wozelka-Iglau. Bulletin for 1895, 
XV, pp. 369-378, plate 72. 1896. 

. A review of the history and results of the attempt to acclimatize fish and 
other water animals in the Pacific States, by Hugh M. Smith. Bulletin for 
1895, XV, pp. 379-472, plates 73-83. 1896. 

- Report upon the work of the U. S.-Fish Commission steamer Albatross for 
the year ending June 30, 1893, by Z. L. Tanner. Report for 1893, XIX, pp. 
305-341, plates 15-18. 1896. 
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O. 

oll. 

312. 

313. 

008. 

339. 

Report of the representative of the U.S. Fish Commission at the World’s 
Columbian Exposition, by Tarleton H. Bean. Report for 1894, xx, pp. 
177-196, plates 1-5. 1896. 

Report upon ichthyological investigations in western Minnesota and eastern 
North Dakota, by Albert J. Woolman. Report for 1893, x1x, pp. 348-378, 
plate 19. 1896. 

The food of the oyster, clam, and ribbed mussel, by John P. Lotsy. Report 
for 1893, XIX, pp. 3875-886 (including 4 figs.). 1896. 

. Establishment of stations for the propagation of salmon on the Pacific coast, 
by John J. Brice. Report for 1893, x1x. pp. 387-392. 1896. 

. The Russian fur-seal islands, by Leonard Stejneger. Bulletin for 1896, xv1, 
pp. 1-148, plates 1-66. 1896. 

. Remarks on the movements and breeding grounds of the fur-seal, based on 
observations made while on the United States naval patrol of Bering Sea in 
1894, by John J. Brice. Report for 1894, xx, pp. 573-577. 1695. 

. Areport upon salmon investigationsin the headwaters of the Columbia River, 
in the State of Idaho, in 1895; together with notes upon the fishes observed in 
that Statein 1894 and 1895, by Barton W. Evermann. Bulletin for 1896, xv1, 
pp. 149-202, plates 67-72. 1596. 

. Theartificial propagation of the rainbow trout, by George A. Seagle. Bulletin 
for 1896, XVI, pp. 237-256, plates 88-94. 1896. 

. Theartificial propagation of salmonon the Pacific coast of the United States, 
with noteson the natural history of the quinnat salmon, by Livingston Stone. 
Bulletin for 1896, xvi, pp. 203-235, plates 73-87. 1896. 

. Report upon the operations of the U.S. Fish Commission steamer Albatross 
for the year ending June 30, 1894, by Z. L. Tanner and F. J. Drake. Report 
for 1894, xx, pp. 197-278, plates 6-8. 1896. 

. Description of a closing tow net for submarine use at all depths, by C. H. 
Townsend. Report for 1894, xx, pp. 279-282; plates 9,10. 1896. 

. The whitefishes of North America, by Barton W. Evermann and Hugh M. 
Smith. Report for 1894, xx, pp. 283-324, plates 11-28. 1896. 

. Arevort upon the fishes of the Missouri River Basin, by Barton W. Evermann 
and Ulysses O. Cox. Report for 1894, xx, pp. 325-429. 1896. 

. A review of the foreign fishery trade of the United States, by Charles H. 
Stevenson. Report for 1894, Xx, pp. 451-571. 1896. 

. The ichthyological collections of the U.S. Fish Commission steamer Albatross 
during the years 1890 and 1891, by Charles H. Gilbert. Report for 1893, x1x, 
pp. 395-476, plates 20-35. 1896. 

. An annotated catalogue of the fishes known from the State of Vermont, by) 
Barton W. Evermann and W.C. Kendall. Report for 1894, xx, pp. 579-604. 

. Areport upon the fishes of southwestern Minnesota, by UlyssesO.Cox. Report 
for 1894, Xx, pp. 605-616. 1896. 

. List of publications of the U.S.Commission of Fish and Fisheries from its 
establishment, in 1871, to February, 1896, by Charles W. Scudder. Report 
for 1894, xx, pp. 617-706. 1896. 

Report of the Commissioner for the fiscal year ending June 30, 1895. including 
the reports on the divisions of fish-culture, scientific inquiry, and fisheries, by 
Marshall McDonald. Report for 1895, xx1, pp. 1-123. 1896. 

. Report upon the investigations of the U. 8. Fish Commission steamer Albu- 
tross for the year ending June 30, 1895 (abstract), by F.J.Drake. Report 
for 1895, XxI, pp. 125-168. 1896. 

. Notes on Biscayne Bay, Florida, with reference to its adaptability as the site 
of a marine hatching and experiment station, by Hugh M. Smith. Report 
for 1895, XXI, pp.169-191. 1896. 

. The transplanting of eastern oysters to Willapa Bay, Washington, with notes 
on the native oyster industry, by C.H. Townsend. Report for 1895, XXI, pp. 
193-202, plate 1. 1896. 

. Description of a new species of shad (Alosa alabamce) from Alabama, by Bar- 
ton W.Evermann. Report for 1895, xx1, pp. 203-205. 1896. 

. A check-list of the fishes and fish-like vertebrates of North and Middle 
America, by David Starr Jordan and Barton Warren Evermann. Report 
for 1895, XX1, pp. 207-584, 1896. 

Report of the representatives of the U.S. Fish Commission at the Cotton States 
and International Exposition at Atlanta, Ga..in 1895, by W. de C. Ravenel. 
Report for 1896, XxI1, pp. 147-167 (including 3 figs.), plates 11-21. 1897. 

Notes on the extension of the recorded range of certain fishes of the United 
States coast, by Hugh M. Smith and William C. Kendall. Report for 1896, 
XXII, pp. 169-176. 1897. 
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340. Notes on the food of four species of the cod family, by William C. Kendall. 
Report tor 1896, XXII, pp. 177-186. 1897. 

341. The fisheries of Indian River, Florida, by John J. Brice etal. Report for 1896, 
XXII, pp. 223-262, plates 22-60. 1897. 

342. Report on the fish and fisheries of the coastal waters of Florida, by John J. 
Brice. Report for 1896, xx11, pp. 263-342. 1897. 

348. Report of a survey of the oyster regions of St. Vincent Sound, Apalachicola 
Bay.andSt. GeorgeSound, Florida, by Franklin Swift. Report for 1896, xx, 
pp. 187-221, plate 21. 1897. 

. Report of the Commissioner for the fiscal year ending June 80, 1897, including 
the reports on divisions of fish-culture, scientific inquiry, and fisheries, by 
John J. Brice. Report for 1897, xx11, pp. I-CLXXI. 1898. 

. A manual of fish-culture, based on the methods of the U. S. Commission of 
Fish and fisheries, with chapters on the cultivation of oysters and frogs. 
Report for 1897, pp. 1-340, plates. Frontispiece, +1to64+1-xvul. Revised 
edition, 1900. 

. Artificial propagation of the Atlantic salmon, rainbow trout, and brook trout. 
Report for 1897, XXIII, pp. 17-90 (including 14 figures), plates 11-29. 1897. 

. Artificial propagation of the black bass, crappies, and rock bass. Report for 
1897, XXIII. pp. 147-163 (including 2 figures), plates 47-50. 1897. Revised 
edition, 1900. 

. Notes on the edible frogs of the United States and their artificial propagation, 
’ by F.M.Chamberlain. Reportfor 1897, xxi11,pp. 249-261 (including 6 figures). 

1897. 
. Oysters and methods of oyster-culture, with notes on clam-culture, by H. F. 

Moore. Report for1897,xxXIII, pp. 263-340 (including 6 figures), plates I-X VIII. 
1897. 

. The fishes of the Klamath Kiver Basin, by Charles H. Gilbert. Bulletin for 
1897, XVII, pp. 1-135 (including 6 figures). 1898. 

. Areport on salmon investigations in the Columbia River Basin and elsewhere 
onthe Pacific coast in 1896, by Barton W. Evermann and Seth Eugene Meek. 
Bulletin for 1897, xvu, pp. 15-84 (including 6 figures), plates 1 and 2. 1898. 

. The fishes found in the vicinity of Woods Hole, by Hugh M. Smith. Bulletin 
1897, Xvi, pp. 85-111 (including 1 figure), plate 3. 1898. 

. Report of observations made on board the U.S. Fish Commission steamer 
Albatross during the year ending June 30, 1896. Report for 1896, XXII, pp. 
357-386. 1897. 

. Observations upon the herring and herring fisheries of the northeast coast, 
with special reference to the vicinity of Passamaquoddy Bay, by H. F. Moore, 
Ph.D. Report for 1896, xxl, pp. 387-442, plates 60-62. 1897. 

. The salmon fishery of Penobscot Bay and River in 1895 and 1896, by Hugh M. 
Smith. Bulletin for 1897, xvi, pp. 113-124, plates 4and 5. 1898. 

. Descriptions of new or little-known genera and species of fishes from the 
United States, by Barton W. Evermann and William C. Kendall. Bulletin 
for 1897, XVII, pp. 125-133, plates 6-9. 1898. 

. Notes on the halibut fishery of the northwest coast in 1896, by A. B. Alexander. 
Bulletin for 1897, xv, pp. 141-144. 1898. 

. The herring industry of the Passamaquoddy region, Maine, by Ansley Hall. 
Report for 1896, xx, pp. 443-489. 1897. 

. Statistics of the fisheries of the interior waters of the United States, by Hugh 
M. Smith. Report for 1896, xxi, pp. 489-574. 1898. 

. Notes on the fisheries of the Pacific coast in 1895, by William A. Wilcox. 
Report for 1896, x x11, pp. 575-659. 1898. 

. Proceedings and papers of the National Fishery Congress.- Bulletin for 1897, 
XVII, pp. 145-371. 1898. 

. Proceedings of National Fishery Congress. Bulletin for 1897, xvil, pp. 147- 
168. 1898. 

. Methods of plankton investigation in their relation to practical problems, by 
Jacob Reighard. Bulletin for 1897, xv1r, pp. 169-175. 1898. 

. The importance of extended scientific investigation, by H.C. Bumpus. Bul- 
letin for 1897, xvi1, pp. 177-180. 1898, 

. The utility of a biological station on the Florida coast in its relations to the 
commercial fisheries, by S. E. Meek. Bulletin 1897, xvii, pp. 181-188. 1898. 

- Establishment of a biological station on the Gulf coast, by W. Edgar Taylor. 
Bulletin for 1897, xvi, pp. 185-188. 1898. 

. Some notes on American shipworms, by Charles P. Sigerfoos. Bulletin for 
1897, XVII, pp. 189-191. 1898. 
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370. 

371. 

An economica! consideration of fish parasites, by Edwin Linton. Bulletin 
for 1897, X vil, pp. 193-199. 1898. 

The fish fauna of Florida, by B. W. Evermann. Bulletin for 1897, xvit, pp. 
201-208, 1898. 

. The lampreys of central New York, by H. A. Surface. Bulletin for 1897, 
XVII, pp. 209-215, plates 10 and 11. 1898. 

. The protection of the lobster fishery, by Francis H. Herrick. Bulletin for 
1897, XVII, pp. 217-224. 1898. 

. The Floridacommercial sponges, by Hugh M. Smith. Bulletin for 1897, xvit, 
pp. 225-240, plates 12-31. 1898. 

. On the feasibility of raising sponges from the egg, by H. V. Wilson. Bulletin 
for 1897, XVII, pp. 241-245. 1898, 

. The Hudson River as asalmon stream, by A. Nelson Cheney. Bulletin for 
1897, XVII, pp. 247-251. ° 1898, 

77. A plea for the development and protection of Florida fish and fisheries, by 
James A. Henshall. Bulletin for 1897, xvu, pp. 2538-255. 1898. 

78. International protection for the denizens of the sea and waterways, by Bush- 
rod W.James. Bulletin for 1897, XviI, pp. 257-263. 1898. 

. The restricted inland range of shad due to artificial obstructions, and its effect 
upon natural reproduction, by Charles H.Stevenson. Bulletin for 1897, xvil, 
pp. 265-271. 1898. 

. The green turtle and the possibilities of its protection and consequent increase 
on the Florida coast, by Ralph M. Munroe. Bulletin for 1897, xvu, pp. 273- 
274, 1898. 

. Some factors in the oyster problem, by H.F.Moore. Bulletin for 1897, xvu, 
pp. 275-284. 1898. 

. The oyster grounds of the west Florida coast; their extent, condition, and 
peculiarities, by Franklin Swift. Bulletin for 1897, xv, pp. 285-287. 1898. 

. The oyster and oyster beds of Florida, by John G. Ruge. Bulletin for 1897, 
XVII, pp. 289-296. 1898. 

|. The Louisiana oyster industry, by F.C. Zacharie. Bulletin for 1897, xv, pp. 
297-304. 1898. 

. The oyster bars of the west coast of Florida, their depletion and restoration, 
by H. A. Smeltz. Bulletin for 1897, xvi, pp. 305-308. 1898. 

. Notes on the fishing industry of eastern Florida, by John Y. Detwiler. Bul- 
letin for 1897, XVII, pp. 309-312. 1898. 

. Oysters and oyster culture in Texas, by I. P. Kibbe Bulletin for 1897, xvut, 
pp. 315-314. 1898. 

. The methods, limitations. and results of white-fish culture in Lake Erie, by 
J.J. Stranahan. Bulletin for 1897, xvu, pp. 315-319. 1898. 

. A brief history of the gathering of fresh-water pearls in the United States, by 
George F. Kunz. Bulletin for 1897, xvil, pp. 821-330. 1898. 

. The red-snapper fisheries; their past, present, and future, by Andrew F., 
Warren. Bulletin for 1897, xvi, pp. 331-335. 1898. 

. Some brief reminiscences of the early days of fish-culture in the United States, 
by Livingston Stone. Bulletin for 1897, xvil, pp. 337-343. 1898. 

. The relations between State fish commissions and commercial fishermen, by 
W.E. Meehan. Bulletin for 1897, xvi1, pp. 345-348. 1898. 

. Possibilities for an increased development of Florida’s fishery resources, by 
John N. Cobb. Bulletin for 1897, xvi1, pp. 349-351. 1898. 

. The utility and methods of mackerel propagation, by J. Percy Moore. Bulle- 
tin for 1897, XV, pp. 353-361, 1898. 

. The large-mouthed black bass in Utah, by John Sharp. Bulletin for 1897, 
XVII, pp. 363-368. 1898. 

. Florida fur farming, by J. M. Willson, jr. Bulletin for 1897, xvul, pp. 369-371. 
1898. 

. The fresh-water pearls and pear! fisheries of the United States, by George F. 
Kunz. Bulletin for 1897, xvul, pp. 373-426, plates I-xXx1. 

. Report on mackerel investigations in 1897, by J. Percy Moore. Report for 
1898, XXIV, pp. 1-22. 1899. 

. Reports on fishes obtained by the steamer Albatross in the vicinity of Santa 
Catalina island and Monterey Bay, by Charles H. Gilbert. Report for 1898, 
XXIV, pp. 23-29, plates 1 and 2. 1899. 

. Notes on the extent and condition of the alewife fisheries of the United States 
in 1896, by Hugh M. Smith. Report for 1898, xxIv, pp. 31-43. 1899. 

. Report on the oyster beds of Louisiana, by H. F. Moore. Report for 1898, 
XXIV, pp. 45-100, plate 3. 1899. 
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403. 

404. 

The shad fisheries of the Atlantic coast of the United States, by Charles H. 
Stevenson. Report for 1898, xxiv, pp. 101-269. 1899. 

List of fishes collected at the Revillagigedo Archipelago and neighboring 
islands, by David Starr Jordan and Richard Crittenden McGregor. Report 
for 1898, XXIV, pp. 273-284, plates 4-7. 1899. 

. Report on investigations by the U. 8. Fish Commission in Mississippi, Louisi- 
ana, and Texas in 1897, by Barton Warren Evermann. Report for 1898, 
XXIV, pp. 285-310, plates 8-36, 1899. 

List of publicavions of the U. S. Commission of Fish and Fisheries available 
for distribution on March 1,1899. Report for 1898, xxIv, pp. 311-827. 1899. 

Report upon exhibit of the U. S. Fish Commission at the Tennessee Centen- 
nial Exposition in 1897, by W. de C. Ravenel. Report for 1898, xxIv, pp. 
329-339, plate 37. 1899. 

. List of fishes known to inhabit the waters of the District of Columbia and 
vicinity, by Hugh M. Smith and Barton A. Bean. Bulletin for 1898, pp. 
179 to 187. 1899. 

. Notes on a collection of tide-pool fishes from Kadiak Island in Alaska, by 
Cloudsley Rutter. Bulletin for 1898, pp. 189 to 192. 1899. 

. The southern spring mackerel fishery of the United States, by Hugh M. Smith. 
Bulletin for 1598, pp. 193 to 271. 1899. 

. Notice of file-fish new to the fauna of the United States, by Hugh M. Smith. 
Bulletin for 1898, pp. 273 to 278, plate 64. 1599. 

3. The pearly iresh-water mussels of the United States; their habits, enemies, 
and diseases, with suggestions for their protection, by Charles T. Simpson. 
Bulletin for 1898, pp. 279 to 288. 1899. 

. The mussel fishery and pearl-button industry of the Mississippi River, by 
Hugh M. Smith. Bulletin for 1898, pp. 289 to 314, plates 65 to 85. 1899. 

. The peripheral nervous system of the bony fishes, by C. Judson Herrick. 
Bulletin for 1898, pp. 315 to 320. 1899. 

. The reappearance of the tile-fish, by Hermon C. Bumpus. Bulletin for 1898, 
pp. 321 to 333. 1599. 

The preservation of fishery products for food, by Charles H. Stevenson. 
Bulletin for 1898, pp. 335 to 563, plates Ito XLII. 1899. 

. Check list of the fishes of Florida. by Barton Warren Evermann and William 
Converse Kendal!. Report for 1899, pp. 35 to 103. 1899. 

Statistics of the fisheries of the Gulf States, by division of statistics, C. H. 
Townsend. assistant in charge. Report for 1899, pp. 105 to 16), 1899. 

. Statistics of the fisheries of the South Atlantic States by division of statistics, 
C. H. Townsend. assistant in charge. Report for 1899, pp. 171 to 227. 1839. 

. An inquiry into the feasibility of int:oducing useful marine animals into the 
waters of Gieat Salt Lake. by H. F. Moore. Report for 1839, pp. 229 to 250, 
plate 7. 1899. 

. A review of the fisheries in the contiguous waters of the State of Washing- 
ton and British Columbia, by Richard Rathbun. Report for 1899, pp. 251 
to 350, plates 8 to 16. 1899. 

. Experiments in photography of live fishes, by R. W. Shufeldt. Bulletin for 
1899, pp. i to 5, plates1to9. 1899. 

. Notes on the tide-pool fishes of California, with a description of four new 
species, by Arthur White Greeley. Bulletin for 1899, pp. 7 to 20. 1899. 

. The synaptas of the New England coast. by Hubert Lyman Clark. Bul- 
letin for 1899, pp. 21 to 31, plates 10 and 11. 1899. 

. Descriptions of new genera and species of fishes from Porto Rico, by Barton 
Warren Evermann and Millard Caleb Marsh. Report for 1899, pp. 351 to 
362. 1899. 

Descriptions of two new species of darters from Lake Maxinkuckee, Indiana, 
by Barton Warren Evermann. Report for 1899, pp. 363 to 367. 1900. 

. Thesturgeon fishery of Delaware River and Bay, by John N. Cobb. Report 
for 1899, pp. 369 to 380, plates 18 to 21. 1900. 

. Report of the Commissioner for the fiscal year ending June 30, 1899, includ- 
ing the reports of division of fish culture, scientific inquiry, and fisheries, 
vt Ana M. Bowers. Report for 1899, pp. vil to CLXUI, plates I to XXIX. 
900. 

. The gas-bubble disease of fish, and its cause, by F. P. Gorham. Bulletin 
for 1899, pp. 33 to 37, plate 12. 1900. 
The clam problem and clam culture, by James L. Kellogg. Bulletin for 
1899, pp. 39 to 44, plate 13. 1900. 
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433. ‘Descriptions of new species of fishes from the Hawaiian Islands, belonging to 
the families of Labridze and Scaridz, by Oliver P. Jenkins. Bulletin for 
1899, pp. 45 to 65. 1900. 

Rotatoria of the United States, with especial reference to those of the Great 
. Lakes, by H.S. Jennings. Bulletin for 1899, pp. 67 to 104, plates 14 to 22. 

1900. 
. A report of work on the protozoa of Lake Erie, with especial reference to the 

laws of their movements, by H.S. Jennings. Bulletin for 1899, pp. 105 to 
114. 1900. 

. Notes on a collection of fishes from the rivers of Mexico, with description of 
20 new species, by David Starr Jordan and John O. Snyder. Bulletin for 
1899, pp. 115 to 147. 1900. 

. Notes on the Florida sponge fishery in 1899, by Hugh M. Smith. Bulletin for 
1899, pp. 149 to 151. 1900. 

. Some chemical changes in the developing fishegg, by P. A. Levene. Bulletin 
for 1899, pp. 153 to 155. 1900. 

. The free-swimming copepods of the Woods Hole region, by William Morton 
Wheeler. Bulletin for 1899, pp. 157 to 192. 1900. 

. Observations on the life-history of the common clam, Mya arenaria, by 
James L. Kellogg. Bulletin for 1899, pp. 193 to 202. 1900. 

. The natural history of the starfish, by A. D. Mead. Bulletin for 1899, pp. 
203 to 224, plates 23 to 26. 1900. 

2. On the movements of certain lobsters liberated at Woods Hole, by Hermon 
C. Bumpus. Bulletin for 1899, pp. 225 to 230, plate 27. 1900. 

3. Improvements in preparing fish for shipment, by Ralph W. Tower. Bulletin 
for 1899, pp. 231 to 235. 1900 

. Report of a dredging expedition off the southern coast of New England, 
September, 1899, by Freeland Howe, jr. Bulletin for 1899, pp. 237 to 240. 
1900. 

5. The lobster fishery of Maine, by John N. Cobb. Bulletin for 1899, pp. 241 to 
265, plates 28 to 82. 1900. 

. Fish parasites collected at Woods Hole in 1898, by Edwin Linton. Bulletin 
for 1899, pp. 267 to 304, plates 33 to 43. 1900. 

. Biological notes, No. 1. Bulletin for 1899, pp. 305 to 310. 1900. 

. The skeleton of the black bass, by R. W. Shufeldt. Bulletin for 1899, pp. 
311 to 320, plate 44. 1900. 

. The chemical composition of the subdermal connective tissue of ocean sun- 
fish, by Erik H. Green. Bulletin for 1899, pp. 321 to 324. 1900. 

. Report of the Commissioner for the fiscal year ending June 30, 1900, includ- 
ing the reports of divisions of fish culture, scientific inquiry, and fisheries, 
by George M. Bowers. Report for 1900, xxvi, pp. 1 to 191. 1900. 

. Investigations of the aquatic resources and fisheries of Porto Rico, by the 
U.S. Fish Commission steamer Fish Hawk in 1899. General report, by 
B. W. Evermann; the fisheries and fish trade, by W. A. Wilcox; the fishes, 
by B. W. Evermann and M.C. Marsh. Bulletin for 1900, vol.1, pp. 1 to 350, 
plates 1 to 52. 1900. 

. A method of recording egg development for use of fish-culturists, by Claudius 
Wallich. Report for 1900, pp. 185 to 194, plate 1. 1900. 

. Statistics of fisheries of Middle Atlantic States by division of statistics, C. H. 
Townsend, assistant in charge. Report for 1900, pp. 195 to 310. 1900. 

. Statistics of the fisheries of the New England States, by division of statis- 
tics, C. H. Townsend, assistant in charge. Report for 1900, pp. 311 to 386. 
1900. 

. The hydroids of the Woods Hole region, by C. C. Nutting. Bulletin for 1899, 
pp. 325 to 386. 1901. 

. Description of 15 new species of fishes from the Hawaiian Islands, by Oliver 
P, Jenkins. Bulletin for 1899, pp. 387 to 404. 1901. 

57. Parasites of fishes of the Woods Hole region, by Edwin Linton. Bulletin for 
1899, pp. 405 to 492, plates 1 to xxxIv. 1901. 

8. The Mollusca of Porto Rico, by W. H. Dall and C. T. Simpson. Bulletin for 
1900, vol 1, pp. 351-524, plates 53 to 58. 1901. 

. The Brachyura and Macrura of Porto Rico, by Mary J. Rathbun. Bulletin 
for 1900, vol 2, pp. 1 to 127,+*129 to *137, plates 1 and 2. 1901. 

. The Anomuran collections made by the Fish Hawk expedition to Porto Rico, 
by J. E. Benedict. Bulletin for 1900, vol 2. pp. 129-148, plates 3-6. 1901. 

. The Stomatopoda of Porto Rico, by R. P. Bigelow. Bulletin for 1900, vol. 2, 
pp. 149-160, 1901. 
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462, 

463, 
464, 
465. 
466. 
467. 
468. 

Report on Porto Rican Isopoda, by H. F. Moore. Bulletin for 1900, vol. 2, 
pp. 161-176, plates 7-11. 1901. 

The Cirripedia collected near Porto Rico by the Fish Hawk expedition in 
1898-99, by M. A. Bigelow. Bulletin for 1900, vol. 2, pp. 177-180. 1901. 

The Polychztous Annelids of Porto Rico, by A. L. Treadwell. Bulletin for 
1900, vol. 2, pp. 181-210. 1901. 

Descriptions of two new leeches from Porto Rico, by J. Percy Moore. Bulle- 
tin for 1900, vol. 2, pp. 211-222, plates 12-13. 1901. 

The Nemerteans of Porto Rico, by Wesley R.Coe. Bulletin for 1900, vol. 2, 
pp. 223-229. 1901. 

The Echinoderms of Porto Rico, by H. L. Clark. Bulletin for 1900, vol. 2, pp. 
231-263, plates 14-17. 1901. 

The Alcyonaria of Porto Rico, by C. W. Hargitt and C. G. Rogers. Bulletin 
for 1900, vol. 2, pp. 265-287, plates I-Iv. 1901. 

. The stony corals of Porto Rican waters, by T. Wayland Vaughan. Bulletin 
for 1900, vol. 2, pp. 289-320, plates I-xxxvi. 1901. 

Actinaria from the vicinity of Porto Rico, by J. E. Duerden. Bulletin for 
1900, vol. 2, pp. 821- .. 1901. 

. The sponges collected in Porto Rico in 1899 by the U. 8. Fish Commission 
steamer Fish Hawk, by H.V. Wilson. Bulletin for 1900, vol. 2, pp. 1901. 

. Dredging and other records of the U.S. Fish Commission steamer Albatross, 
with bibliography relative to the work of the vessel, compiled by C. H.Town- 
send. Report for 1900, pp. 387-562, plates I-vil. 1901. 

The French sardine industry, by Hugh M.Smith. Bulletin for 1901, pp. 1-26, 
plates 1-8. 1901. 

. Biological notes, No. 2, from biological laboratory at Woods Hole. Bulle- 
tin for 1901. pp. 27-33. 1901. 

. Description of a new oceanic fish found off southern New England, by Carl 
H. Eigenmann. Bulletin for 1901, pp. 35-86. 1901. 

. The egg and development of the conger eel, by Carl H. Eigenmann. Bulletin 
for 190i, pp. 37-44. 1901. 

. Investigations into the history of the young squeteague, by Carl H. Eigen- 
mann. Builetin for 1901, pp. 45-51. 1901. 

Ss. A new isopod parasitic on the hermit crab, by Millet T. Thompson. Bulletin 
for 1901, pp. 53-56, plates 9-10. 1901. 

. The plants of western Lake Erie, with observations on their distribution, by 
A.J. Pieters. Bulletin for 1901, pp. 57-79, plates 11-20. 1901. 

. The Leptocephalus of the American eel and other American Leptocephali, by 
C.H.EKigenmann and C.H.Kennedy. Bulletin for 1901, pp. 81-92. 1901. 
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industry of Georgia aod 
Mowisianaye oes Seean be ts.0): 
Pacific) coast= = 217 
Willapa Bay ---.------ 334 

investigations in Apalachicola 
Bay, St. Vincent Sound,and St. 
George’ Sound eS 343 

problems, factors in.......-.---.- 381 
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283, 298, 331, 344, 430, 450 

research picceus ete See 243, 366 
Schleswig-Holstein, Germany -----. ____.. 151 
Scudder eharles) Wises eae oee st en 520) 
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283.5 298, 331, 344, 430, 450 
. Fish Commission ces 
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Status of U.S 
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NOTES ON THE TAGGING OF FOUR THOUSAND ADULT COD AT 
WOODS HOLE, MASSACHUSETTS. 

By Hueu M. Smit, 

Chief of Inquiry respecting Food-fishes, U. 8. Commission of Fish and Fisheries. 

HISTORY AND OBJECTS OF THE EXPERIMENT. 

Taking advantage of the annual release of a large number of adult 
cod at the fish-cultural station of the United States Fish Commission 
at Woods Hole, Massachusetts, the writer suggested that it might be 
possible to secure some useful information concerning the natural 
history of the cod by marking or tagging the fish just before their 
liberation. Accordingly, in the winter of 1897-98, and in the three 
succeeding years, the available fish were tagged so that they might be 
recognized if recaptured. 

The cod which were thus treated had been caught in October and 
November of each year on Nantucket Shoals and brought to the Woods 
Hole station in the wells of fishing vessels. The fish weighed from 25 
to 20 pounds, and were what the fishermen call the ‘‘shore cod,” as 
distinguished from the ‘‘ bank cod.” Few of them weighed less than 
3 pounds or more than 10 pounds, and the average weight when caught 
was probably not far from 6 pounds, although when released after 
tagging the average weight was only 5 pounds. The larger part of 
the supply was obtained by the Fish Commission schooner Grampus, 
Capt. E. E. Hahn in command. 

The fish were caught with hand lines, and only those in which the 
hook wounds were trivial were retained. On arriving at the station 
they were transferred to large floating cars, in which they were held 
pending the ripening of their eggs. The egg-taking season is from 
the middle of November to the last of January or first of February, 
and the maturation of the eggs of individual fish often extends over 
a period of several weeks, during which time the fish are handled two 

or three times a week. As soon asa fish has been finally stripped it 
is set at liberty, either in Vineyard Sound or Buzzards Bay. 

Owing to the captivity and to the rather rough handling to which 
the brood cod are necessarily subjected in taking their spawn and milt, 
in addition to the loss of vitality incident to the spawning process, they 

F. C. 1901—13 193 
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become much emaciated and some of them succumb, notwithstanding 
clams and fish are fed to them. 

The tags were cut from sheet copper, as this metal is cheap and 
withstands the action of salt water for a long time. A few tags made 
of pure sheet tin were used, but they proved to be unsatisfactory. 
The copper tags were from five-sixteenths to three-fourths of an inch 
long, and one-fourth of an inch wide. A small hole was punched in 
one end, through which a fine copper wire was passed, attaching the 
tag to the fish. The average weight of the tags, with wire, was 0.65 
gram, or about one-fourth that of a 10-cent silver piece. 

The places of attachment were the bases of the three dorsal fins, the 
bases of the anal fins, and the upper and lower caudal lobes. Most of 
the tags were fastened to the upper part of the caudal fin, near its 
junction with the peduncle, where the rays are toughest and the tags 
are least liable to be torn out. ‘To facilitate the passage of the wire 
through the fin an aneurism needle was used. After the weight, 
length, and sex of the fish were determined and recorded, and the tag 

was attached, they were towed into the sound or bay in live-cars and 
turned loose. 

The record kept for each tagged fish comprised the following items: 
Tag number, position of the tag, date when released, where released, 
the weight, length, sex, and spawning condition (whether spent or 
immature). 

In order to acquaint fishermen and fish-dealers with the purposes of 
the tagging, and to encourage the preservation and return of the tags, 
a circular was printed and distributed in the fishing towns in Novem- 
ber, 1897. The circular contained a cut of a cod showing the position 
of the tags, and asked that any person coming into possession of a cod 
having such a tag forward the latter by mail to the U. S. Fish Com- 
mission, Washington, D. C., or to the U. S. Fish Commission station, 

Woods Hole, Massachusetts, together with the following information 
concerning the fish: The date when caught; on what grounds taken; 
weight before being dressed; total length measured from end of nose 
to end of tail; sex; and whether milt or eggs were ripe, large but not 
ripe, or immature. 

Additional publicity was given to the experiment by a number of 
timely articles in the newspapers of New York, Boston, and other 
large cities, as well as in the press of the fishing towns. The novelty 
of the scheme excited unusual interest and the hearty cooperation of 
the fishermen was secured, as shown by the large number of tags 

recovered and the filing of full data regarding the captured fish. 
The tagging began each winter about the Ist of December and con- 

tinued for 2 or 24 months. The work was usually brought to a close 
by the formation of anchor ice and the consequent killing of all the 
fish that remained in the cars. 
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The number of fish tagged during the four winters covered by the 
experiment was 4,019, divided as follows among the different years: 

Mem a ee ees EA uh nd CB). Sameted noald the. oh. 562 
“sc NED. Se a SP Oe EEE SA Sa ed hs 593 
"Te TUL: Saeed 1,421 
"UST TL = aaa alg leit a Delica ay len ial nee mater 1, 443 

Among the subjects on which it was expected the tagging might 
throw light and thus prove of practical interest, were the rate of 
growth of the cod, the frequency of its spawning, the extent to which 
the individual fish migrate, the rate of movement, etc. 
Although it is probable that other tagged fish may hereafter be 

captured, it is thought that sufficient time has elapsed and enough tags 
have been recovered to warrant the present summary of the outcome 
of the experiment. 

NUMBER OF TAGGED FISH CAPTURED. 

From the accompanying table it will be seen that of the 4,019 fish 
tagged and released 140 were subsequently captured by commercial 
fishermen up to December 31, 1901. The number taken during each 
of the four seasons covered by the experiment was as follows: 

we Ste ede he es ea Sa Le a es Sete ree Sant 30 
ital See) 12 Sep ieSeg| Ae a: Bi ete ee a a SA Sees ens apeMae 30 
Re hone eres oA eis Ma et Re te So 22 
LL SUIS DOS SPOR SARS is LA aa ee rae has Peas eR 

In addition to the foregoing there were quite a number of tagged 
fish taken for which records are unobtainable, the fishermen having 
lost or mislaid the tags or failed to report the captures. In New 
Jersey, New York, and Rhode Island fully 20 tagged fish are known 
to have been caught, but the tag numbers are unknown and hence the 
captures can not be taken into consideration. Some of the fishermen 
in Narragansett Bay, Rhode Island, took a number of cod which they 
liberated alive on discovering the tags without noting the tag numbers. 
In some cases fishermen are known to have unreported tags in their 
possession which they are keeping as curiosities. In a few instances 
fishermen have failed to report the catching of tagged cod through fear 
that there was some penalty attached to the killing of such fish. 

Several reports of the capture of tagged cod on the coasts of Maine 
and Nova Scotia could not be verified. 

In a number of instances the tags have not been observed at the 
time the fish were caught, but have been discovered by the wholesale 
dealers to whom the fish were sold. Occasionally tags have been 
forwarded by consumers. When fish were salted on the grounds, tags 
have sometimes been recovered months afterwards in the houses of 
salt-fish dealers or the skinning lofts of preparers of boneless cod. In 
at least one case a tag was overlooked by the man who caught the fish, 
by the men who cleaned, split, and salted it, by the man who unloaded 
it from the vessel, by those who handled it on shore, by the wholesale 
dealer, and by the retail dealer; it was eventually found by a consumer 
remote from the shore and forwarded to the Commission. 
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Record of the tagged cod released at Woods Hole and subsequently captured by commercial 
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fishermen, 1897-1901. 

Hoe ee Where released. |When caught. 

135 | Feb. 14, 1898 Monthige Woods Hole |} Mar. 22,1898 
arbor. 

210 | Dee. 27,1897 | 2milesSW. bell buoy, | May 3, 1898 
Quicks Hole. 

261 | Jan. 8,1898 | BuzzardsBay,1m.NE.| Apr. 9, 1898 
Robinsons Hole. 

DGD ifo<22tdO)- eels Gon es ee May —, 1898 
315 | Jan. 3; 1898 | 3 miles N. Gay Head | May 20,1898 

light-house. 
1G fl Rese dese en lence Gots ess ss28s5 May 28, 1898 
7. Del Gaeae OOesasee-lenere GOp ee ee ee Sept._ 5, 1898 
By eee dows sen clteen: dors sees May 18,1898 
332 | Jan. 18,1898 | 3 miles W. Gay Head | July 7,1898 

light-house. 
637i esac (eemetere| Pea 7 ee eee ee Feb. 19,1898 
339: |e ces. Gone sa5s}eecee OU pes eee eee e= May 8,1858 
360 | Jan. 22,1898 | 2milesNW.Gay Head| Feb. 4,1898 

light-house. 
SI aaa Op eeeee ene GS Sea ceecosenos: Mar. 14, 1898 
SHO ace (3 Cae Bese GOs es- sees ee Apr. 18, 1898 
5769 eee GOR soso aaeoe GOs sce cere Mar. 22,1898 
Byin Bee GO eee sel Eee (0 CT SS ape eat July 23,1898 
400 | Jan. 25,1898 | 4dmilesSW.Tarpaulin | Apr. 12,1898 

| Cove light-house. 
418 es a22 @Ox ss285-|seee8 GO eceesoseen eee May 2,1898 

438 | Jan. 31,1898 | 2} miles NE. Robin- | Apr. 26, 1898 
sons Hole. 

448 |..... doce GOSS ose ee one Feb. 18, 1898 
ra Beer Os cose. |noeer OO see ces emceanee Apr. 5,1898 
71) ee dosesec ohare (3 (Oe See eee Novy. 15, 1898 
469 |_.... OG se ss2| sens GOs. os sacen cess May 20,1898 

ASS \|socce Ci Ua eeaeeeeta| ete GO sesctoscceee ease Mar. —, 1898 
ASB oe G0) 2 ssS54]2 55-8 0 s2sec00- eee osee Feb. 18,1898 
489 |..... (3 aes Bee GO ee cccesnee May —, 1898 
495 | Feb. 10,1898 | Mouth of Woods Hole | May 11,1898 

Harbor. 
O11 | ae Gore-setee}o ke do ..0-222 ee Mar. 27,1898 
5) PA ee dO Sr sees 0 hee soeocene May 24,1898 

Ly fa | Nes Ame GOjssasccslee see GO sacsee seen eens May 1,1898 
5833| -eece do s2s55-4|/Se22 d02353 24S Mar. 23,1898 
et eee 0 C0 eters a (ee MON se ccsecccecae May 21,1898 

550) eae Gee cee |= ec GOS ees eee Apr. 4,1898 
595 |... = dOzeeeccesosae GOPn sce raee eee Aug. 1,1898 

BOL sce GO ee J165) SAO seen eee ce eee Mar. —, 1898 
820 | Dec. Pye 1898 | 3m SSE. Tarpaulin | Dec. 26,1898 

Cove light-house. 
8267 |Ss5>- 805-32 sane se Ose osse sees oe ae Mar. 3,1899 
851 | Dec. 30,1898 | Buzzards Bay, 14] May 20,1899 

miles NE. Robin- 
sons Hole. 

863 |...<< Cee ee aioe (0 (a ane ar sna. . 17,1899 
868 |....- GOs = 2252|h e255 GO) ee s2te esse . 24,1899 
(2.3, 1}8) eee GO t2eee etic ee. (3 Co ee ea Se 1, 1899 

888 |....- d025-2525|2- 202 GOs. 2iscsetiactore . 19,1899 
SSO cee doesess- a) as GO! 52-26 . 20,1899 
921 | Dec. 31,1898 | Off Jobs Neck y 23,1899 

S22 eae GOs2 2s ecleeee (0 Ce See ase te 6, 1899 

OP eee (3 CO eae eager GO vecs- see eeeeoe Aug. 10,1899 
980 | Jan. ae 1899 car ag QuicksHole.| Jan. 27,1899 
Cs Til Eee o (5 See aaeeenl Pannier 6 (0 lenrepepmerannrt hive Jan. 28,1899 

A 2 | Jan. 38 1899 ijmuless Cuttyhunk.| Apr. 24,1899 
J Ney oT hel Peeteatie s 1 espera a [Raia s Fae pase meer fo Sp, Jan. 24,1899 
A 139 | Jan ° 51901 Month of Hackoys Hey Mar. 29,1901 
Neat FI Pee Gh Sec Bcaee GO. os tancsceesee Jan. 9,1901 

Brat Pee GO eee 5 | cee CdOin eS sa eemee ee June 14, 1901 
A 235 | Jan. 7,1901 Mouth of Woods Hole} May —,1901 

Harbor. 
YW Ja 7 Eee GOs So GOpesase ieee ek eee Apr. 12,1901 
A296) |ooees Occ 2c) se se OOMae sas cenacereces May 24,1901 
A298) 5252 Goee ee AEE - (Ge Ae ore ener May 4,1901 

A 309 | Jan. 8,1901 | 2 miles SE. Nobska May 2,1901 

AS389 fe 0c2- a eee Ree GO)8 seston te acese Mar. 17,1901 
A APY 55-00 ee eco Mouth of Woods Hole | June 14, 1901 

Harbor. 

Where caught. 

Off Block Id., R. I. 

34 miles SSW. Chatham, Mass. 

1; miles E. Sankaty Head L. H., Mass. 

Off Brenton Reef, R. I. 
Off Chatham, Mass. 

In trap at Monomoy, Mass. 
Nantucket Shoals. 
SE. Brenton Reef L.S.,R.I. 
South Channel. 

SW. of Block, Id.,R.I. 
+ mile off Sankaty Head L. H., Mass. 
Off West Hampton Beach, N. Y. 

Off Pt. Pleasant, N. J. 
2 miles from Brenton Reef L.S.,R.I. 
2 miles ESE. Green Hill, R.I. 
Off Chatham, Mass. 
Off Block Id., R. I. 

Benteeet Shoals, off Sankaty Head 

In pound net 10 miles E. Westerly, R. I. 

Off Napeague Beach, N. Y. 
Off NE. shore Gardiner Id., N. Y. 
Off Newport, R. I. 
1 mile SE. Coggeshall Ledge, off New- 

port, R. I. 
Near Green Hill, R. I. 
Off West Hampton Beach, N. Y. 
Off Newport, R. I. 
In trap at Watch Hill, R. I. 

Nantucket Shoals, off Siasconset. 
Nemecket Shoals, near Stone Horse 

1p. 

In fey near Wickford L. H.,R. I. 
S. by E. Fisher Id., N. Y. 
Off Rogers shoal, near Monomoy Pt., 

Mass. 
Off Block Id., R. I. 
Nantucket Shoals, 18 miles E. Sankaty 

Head. 
Nantucket Shoals. 
4 miles S. Newport, R. I. 

5 miles off Wainscott, N. Y. 
6 miles S. Block Id., R. I. 

2 miles SW. Pt. Judith, R. I. 
6 miles off Amagansett, N. Y. 
Nantucket Shoals, 2 miles SE. Sankaty 
Head L.H 

3 miles off Amagansett, N. Y. 
Georges Bank in 33 fathoms. 
Nantucket Shoals, 12 ae E. Round 

Shoal L.S. 
17 miles W. Montauk Pt., off Amagan- 

sett, N.Y. 
7 miles SE. Chatham Lights, Mass. 
Mecox Inlet, N. Y. 
5 miles off Amagansett, N. Y. 
Nantucket Shoals, off Sankaty Head. 
Mussel Bed, off Pt. Judith, R. I. 
3 miles SE. Fisher Id., N.Y. 
SE. Squibnocket Head, Marthas Vine- 

yar 
Nantucket Shoals, 5 miles off Siasconset. 
2 miles N. Block Id ,R,L 

10 miles off Atlantic City, N.J. 
1 mile SE. Chatham L.S.S., Mass. 
Nantucket Shoals, 2 miles SE. Sankaty 
Head. 

Near S end Dutch Id, Narragansett 
Bay, R.1 

Off Narragansett Beach, R I. 
Nantucket Shoals, 5 miles off Siasconset. 
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Record of the tagged cod released at Woods Hole and subsequently captured by commercial 
fishermen, 1897-1901—Continued. 

hae ie iar Where released. 

A431 | Jan. 8,1901 | Mouth of Woods Hole 
Harbor. 

LAE Oe ae TT sae eae ih S ae eee ee 

A 522 | Jan. 10,1901 | Offcan buoy, mouth of 
Woods Hole Harbor. 

NA Tit ees eee 1) Aaa ARO ee 
OOS eee BOM eso S ae hae ees seer as 

A 573 |..... Gres s2..|s2--2 Oe nee 
A 606 | Jan. 15,1901 | } mile S. Tarpaulin 

Cove. 
A 648 |..... 4 (NRE ESS Ree Oe es: oe See 
A 663 |..... BG ores alowoes tiene Sea eee 

A 666 |..... Uns s34555 See GO sen ns aa ecceee 

ui Se 1 ase ee Oe pease ss eeeee 
9) aos... Off mouth of Woods 

wa wee PH RA RO Bede by bea AQ aq OW bw 

Hole Harbor. 

do do 
Jan. 28,1901 | } mile SE. can buoy 

off Woods Hole Har- 
bor. 

Jan. 18,1899 | 13 milesS. Cuttyhunk.| 
3 miles NW. Cedar | 
cee Neck. 

Jan. 24, 1899 

Jan. 23, 1899 | Buzzards Bay, 2 miles | 
N. Robinsons Hole. 

ae GDAs3kene SATs (eee ras 
veaee GD Ss SSE |S ee eee 

Jan. 26, 1899 |..... GQseasse2cee=cae= 
Feb. 3, 1899 | 3 miles NE. Gay Head. 

a Ot 3253.4 SST 0 eee 
ed DC aah ee ee 0 
ae UD 23852 (Sse eee 

es Ta Se ROT te 
Laie rh. Se Ser 

Feb. s 1899 aa Quicks Hole. 

“Dec aE 1899 | 1 walle “S. Tarpaulin: 
Cove. 

Dee. 22,1899 | 1 mile E. Quicks Hole 
bell buoy. 

Dec. 28,1899 | 2 midles SE. Tarpaulin 
‘ove. 

Jan 6,1900 | 22 miles NE. Gay 
Head light-house. 

Sa aee Jie - 28) et (er 

Pe ae do .......| 2: miles E. Job’s Neck. 

Jan. 15,1900 | 3? mile SW. Nobska 
light-house. 

Jan. 16,1900 | 1 mile SE. Job’s Neck. 
Jan. 17,1900|1 mile §S. Nobska 

nent -house. 
ee 

When caught. 

. 30,1901 

- 20,1901 

3, 1901 

14, 1901 
. 28,1901 

- 10,1901 
. 30,1901 

. 12,1901 
15, 1901 

~ 9,1901 

1, 1901 
8, 1901 

. 28,1901 

8, 1901 
1, 1901 
6, 1901 
8, 1901 

y —,1901 

—,1901 
12,1901 

29, 1901 

- —, 1901 
15, 1901 
10, 1901 
9, 1901 

19, 1899 
20, 1899 

. 27,1899 
10, 1899 

1,1899 
2, 1899 

17, 1899 
9, 1900 

26, 1899 
5, 1899 

23, 1899 

. 18,1899 
. 25,1899 

. 10,1899 
- 10,1899 

16, 1900 

9, 1900 

8, 1900 

_ 30,1900 

. 17,1900 

. 19,1900 

. 18,1900 

_ —,1900 
- 27° 1900 

- 19,1900 

28, 1900 
. 29, 1900 

Where caught. 

2: miles SE. Squibnocket Head, Mar- 
thas Vineyard. 

Between Beaver Tail and Whale Rock, 
Narragansett Bay, 

Nantucket nae > miles NNE. San- 
katy Head. 

Nantucket Shoals, 5 miles off Siasconset. 
Nantucket Shoals, 3 miles NNE. San- 

katy Head. 
3 miles N. by E. Montauk Pt., N. Y. 
3 miles off Amagansett, N. Y. 

Off Watch Hill, R.I. 
Nantucket Shoals, 4 miles S. Gt. Rd. Sh. 
Whistling Buoy. 

Sere N. end Rose Id., Narragansett Bay, 

Off aww. Ledge, Block Id., R.I. 
1 mile NE. Muskeget Id., ” Mass. 

2 miles off Southampton, N. Y., in 60 ft. 
of water. 

1 mile NE. Muskeget Id., Mass. 
Not known. 
Off Rose Id., Narragansett Bay, R. I. 
Narragansett Bay, near Rose Id., R.I. 
Nantucket Shoals, 2 miles SE. Sankaty 

Head. 
6 miles off Block Id., R. I. 
Nantucket Shoals, off N. end Fishing 
Rip Shoal. 

Nantucket Shoals, 15 miles E. by S 
katy Head L. H. 

Off Nomans Land. 
In trap on W. side Block Id., R. I. 
1 mile NW. Muskeget L.S.S., Mass. 
3 miles N, by E.of Montauk Pt., N.Y. 

. San- 

12 miles SE. Chatham, Mass. 
Nantucket Shoals, on Fishing Rip. 

Off Surfside, S. side Nantucket Id. 
3 miles SW. Block Id., R.I. 

10 miles ESE. Chatham, Mass. 
In pound net off Narragansett Beach, 

oA: 
Off Newport, Rei 
On Round Hill Ledge, 53 to 6 miles W. 

Pt. Judith, R.1. 
Outer edge Cox’s Ledge. 
1: miles S. Block Id., R. I. 
Nantucket Shoals, 1 mile off Sankaty 
Head L. H. 

Nantucket Shoals, off Sankaty Head. 
Nantucket Shoals, 15 miles off Sankaty 
Head. 

Off Fire Id.,N. Y. 
2 mi. SW. Pt. Judith, R.I. 
Nantucket Shoals, 2 miles SE. Sankaty 
Head L. H. 

1 mile off Seagirt, N. J. 

10 milesSE. Chatham, Mass. 

About 3 milesS. Brenton Reef L. S. S., 
R.I. 

Nantucket Shoals, 3 miles E. Sankaty 
Head. 

Nantucket Shoals, 2 miles SE. Sankaty 
Head L. H. 

Do. 

Nantucket Shoals, off Siasconset. 
Nantucket Shoals, off E. end Nan- 

tucket. 
Nantucket Shoals, 2 miles SE. Sankaty 
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Record of the tagged cod released at Woods Hole and subsequently captured by commercial 
Jishermen, 1897-1901—Continued. 

Tag When 
No. released. 

N 41] Jan. 19,1900 

Oe heeee (Wr sos5aee 
Om sbaheee dota 

P 76 | Jan. 23,1900 

IPE 96) 25-52 Gomes ee 
R 55] Jan. 24,1900 

S 10} Jan. 25,1900 

Sr 43tiieek te Goeeesce 
S98 Srnec Goes sen ce 

T 32 | Jan. 26,1900 

T 92] Dec. 19,1900 

U 23] Dec. 20,1900 

Wie 28tleeeee (Voroenchas 
Wi S6nizeee GOaaaacs 
Wi 76) [snes Goksces! 

V 1) Dec. 21,1900 

Wer Boda eae GOs eee ce 

Wee40" iE. ee Gols saenee 

War G8ilncsa GO). ceca-= 
WVeioleeee doztese es 
W 6} Dee. 29, 1900 

IW) 48cllgens= GOiafese se 

Wo Sitti 22 GOye- seer 
Wisi Saal ence Oye es-25 

War soles GOpececas 
X 37] Dec. 33,1900 

>. rz: 0} fae Gor: s cee 

BXGOO)||oese Goeesecn: 

Where released. 

13 miles SSE. Tarpau- 
lin Cove light-house. 

Off can buoy, mouth 
of Woods Hole Har- 
bor. 

3 miles SE. Tarpaulin 
Cove light-house. 

1 mile §S. Nobska 
light-house. 

1 mile SW. can buoy, 
mouth of Woods 
Hole Harbor. 

1 mile E. Job’s Neck.. 

1 mile S. Tarpaulin 
Cove. 

Off can buoy, mouth 
of Woods Hole Har- 
bor. 

Near bell buoy, off 
Nobska. 

Off can buoy, mouth 
of Woods Hole Har- 
bor. 

3 miles SE. Tarpaulin 
Cove light-house. 

meals do 

When caught. Where caught. 

May 25,1900 

Apr. 
Feb. 

20, 1900 
7, 1900 

May 14,1900 

14, 1900 
14, 1900 

July 
Apr. 

Feb. 12,1900 

Feb. 
Apr. 

7, 1900 
24,1900 

10, 1900 

19, 1901 

Apr. 

Feb. 

APT. i eLOUL 

. 20,1901 
. 27,1900 

15, 1901 

. 12,1901 

8, 1901 

4, 1901 

. 14,1901 

. 30,1901 
8, 1901 

. 17,1901 

. 23,1901 
21901 

. 15, 1901 
18, 1901 

. 14,1901 

. 30,1901 

Clinton, Conn., in lobster-pot. 

2 miles S.of E.end Fisher Id., N.Y. 
5 miles E. Mantoloking, N. J. 

+ mile off Siasconset, Nantucket. 

15 miles SE. Chatham Lights, Mass. 
Nantucket Shoals, 2 miles E. Sankaty 
Head. 

3 miles off Amagansett, N. Y. 

2 miles off Amagansett, N. Y. 
Nantucket Shoals, off Siasconset, Nan- 

tucket. 
Nantucket Shoals, 14 miles S. by E. 
Sankaty Head. 

Off West Hampton Beach, N.Y. 

54 miles off Block Id., R.I. 

Off Atlantic City, N.J. 
3 miles SW. Saconnet L. H., R. I. 
Nantucket Shoals, 3 miles SE. Nan- 

tucket Id. 
} mile off Southampton, N. Y. 

Nantucket Shoals, about 2 miles NNE. 
Sankaty Head. 

Nantucket Shoals, 
Shoal. 

Off northern coast of N.J. 
10 miles off Atlantic City, N.J. 
1} miles off Southampton, N.Y. 

off Great Round 

Off Squibnocket Head, Marthas Vine- 
yard. 

Off Southampton, N. Y. 
Off Squibnoctet Head, Marthas Vine- 

yard. 
10 miles off Atlantic City, N.J. ; 
Beaver Tail Ledge, } mile W. by S. Bren- 

ton Reef L.S., R. I. 
Off Squibnocket Head, Marthas Vine- 

yard. 
1 mile E. West Chop L. H., Mass. 

Unless otherwise stated, all localities where tagged fish were released are in Vineyard Sound. 

DISPERSAL AND MOVEMENTS OF THE TAGGED FISH. 

The appended classified table shows the localities in which the tagged 
cod were caught and the months in which they were taken in each 
locality. The following points relative to the movements of the tagged 
fish have been developed by the experiments: 

(1) The tagged cod have been found in the coastal waters of the 
middle Atlantic region throughout the year, but in largest numbers in 
April and May, when nearly 50 per cent were taken. Comparatively 
few have been captured any year between July and December. 

(2) The range of the tagg 
Georges Bank to Atlantic City, New Jersey. 

ed cod, as judged by those caught, is from 
The localities mostly 

frequented were the south shore of Long Island, Narragansett Bay and 

the adjacent shores, and Nantucket Shoals. 
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(3) Shortly or immediately after their release, there was a well- 
marked southerly and westerly movement to the shores of New York 
and New Jersey, where they remained during the first four months of 
the year. 
A feature of the fishing season of 1900-1901 was the taking of tagged 

fish farther south than in any of the other years, in the vicinity of 
Atlantic City, which is about the southern limit of the cod fishery. 
On January 31, 1901, Capt. D. C. Clark wrote: 

When fishing for cod about 12 miles south of Absecon Light, abreast of Atlantic 

City, yesterday, we discovered, while gutting fish, a cod with tag V 75. It weighed 
about 4 pounds and was in poor condition. It had no spawn in it, and looked as if it 

had been spawned out some time. We caught it in about 103 fathoms of water, about 
10 miles offshore, with 300 or 400 other fish. There have been thousands of cod 

caught here this fall and winter, but this is the first one with a tag that has been taken. 

On March 15, April 12, and April 15 Captain Clark caught cod 
bearing tags, and two other tagged fish were taken in the same locality 
by other fishermen about March 1. 

(4) During March, April, and May the fish sought Narragansett 
Bay and the shores of Rhode Island, where a few were also found in 
January, February, June, November, and December. 

(5) The largest number of fish were caught off Nantucket, on Nan- 
tucket Shoals, in April and May; in this region a few were also taken 
in March and the summer months. In October and November, how- 

evyer—the months when the fish were first caught on these grounds— 
only one of the tagged fish has as yet been taken, notwithstanding 
active fishing at that season by the commercial fishermen. The Fish 
Commission schooner Grampus, which during the years in question 
has caught from 4,000 to 6,000 cod annually on the Nantucket Shoals 
in October and November, has never taken a tagged fish. 

This circumstance suggests (1) that the fish which frequent the Nan- 
tucket Shoals in the spring and summer months represent a different 
body or run from those caught in the same locality in fall, and (2) that 
the tagged fish which have frequented the shoals leave on the approach 
of the time when they were first taken and go to grounds at present 
unknown—perhaps to New York and New Jersey. 

(6) The fish showed but a slight tendency to go to the eastward of 
Cape Cod or of Nantucket Shoals. A few were taken between May 
and August, southeast of Chatham, but only one was reported from 
South Channel and one from Georges Bank. The latter (No. 889) was 
caught by a Gloucester fishing schooner on March 27, 1899, at a depth 

of 33 fathoms. 
(7) None of the tagged fish has been taken north of Cape Cod. If 

the schools with which the tagged fish mingled on Nantucket Shoals 
and elsewhere behaved as did the tagged fish, it is evident that the cod 
inhabiting the grounds off southern New England, New York, and New 

Jersey belong to a distinct body, and are not simply a part of the vast 
shoals found in Massachusetts Bay and on the coast of Maine. 
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The very active shore cod fishing carried on with boats and vessels 
between Cape Cod and the Bay of Fundy would almost inevitably have 
disclosed the presence of tagged fish had any been in those waters. 
There is but one report of anything like a definite character regarding 
the taking of a tagged cod in this region. This was communicated 
by Mr. F. G. Conley, mate of the Grampus, and related to a fish said 
to have been caught off Jonesport, Me., in the winter of 1897-98, but 
repeated efforts failed to verify the capture. 

(8) The conclusion seems legitimate that the cod which resort to 
the shores of New York and New Jersey in winter do not represent 
an independent body of fish which have come from some offshore 
grounds at this season, but are a part of the great schools of shore 
cod which also frequent the southern New England coast. 

(9) The month when the fish were released (that is, whether in 

December, January, or February) seemed to have no relation to the 
direction in which they moved, although it may be noted that none of 
the fish released as late as February was taken as far west and south 
as New Jersey, and that of the captured fish released in December a 

large percentage were from the shores of New Jersey and New York. 
(10) The particular place where the fish were released—whether at 

the northern end, southern end, or the intermediate part of Vineyard 
Sound, or in Buzzards Bay—had no determining influence on their 
movements as evidenced by the localities in which caught. 

(11) Some fish released side by side became widely separated in a 
short time, while other lots appeared to keep together for several 
months. Some were moved by individual instincts, others seemed to 
act en masse. The following references will illustrate the different 
behavior of particular lots of cod: 

Of 55 cod released in Vineyard Sound 2 miles northwest of Gay Head 
light on January 22, 1898, 5 were recaptured, as follows: February 4, 
off Westhampton Beach, Long Island; March 14, off Point Pleasant, 
N. J.; March 22, off Greenhill, R. I.; April 18, off Brenton Reef 
lightship, Rhode Island; July 23, off Chatham, Mass. 

Of 79 fish liberated in Vineyard Sound 1 mile south of Nobska light 
on January 17, 1900, 4 were recaptured, as follows: April 16, 2 miles 
southeast Sankaty light, Nantucket; April 27, off east end of Nan- 
tucket; April 28, 2 miles southeast Sankaty Light, Nantucket; April 
29, 2 miles southeast Sankaty light, Nantucket. 

(12) Of some lots of released fish, a comparatively large percentage 
was recaptured, while of others none was taken. This is illustrated 
by the following references: (1) Of 54 fish released January 31, 1898, 
in Vineyard Sound 24 miles northeast of Robinsons Hole, 9, or nearly 
17 per cent, were recaptured; (2) of 71 fish released February 10, 1898, 
at the mouth of Woods Hole Harbor, 7, or nearly 10 per cent, were 
recaptured; (3) of 50 fish released December 30, 1898, in Buzzards Bay 

near Robinsons Hole, 6, or 12 per cent, were recaptured. 
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On the other hand, none of the following lots was recaptured: 53 
fish released January 11, 1898, 3 miles west of Gay Head light; 96 fish 
released December 13, 1899, 4 miles southwest of Nobska light; 79 fish 
released December 23, 1899, in the latter place. 

Summary, by months, of the regions in which tagged cod were caught, 1897-1901. 

Regions. Jan. | Feb. Mar. | Apr.| May. | June.| July. | Aug. | Sept. | Oct. | Noy. | Dec.| Total. 

| 

Off New Jersey ........ 2 1 2 OF | eeyetsis |e ata [eecratette sie aeraisi seniors a lesieeiel ete soe Races 
Off New York ......... 8 8 4 Ce ao pn PS osse Gacees| Bosse Saectea pores Meacee ages 24 
PME CUOCHU os 6 smo: cis-<-19|'='.--<|e---5-)---- LUG Meet ae | ease | cee ecte | ore ate ate sie ore | areas [eae 1 
Rhode Island shores .. 1 1 5 8 A Beene ceca ae) eer Sasa Soeie 1 2 28 
Off Block Island..-...-..|....-.. 1 1 3 5 PY ae epal ie Rel aS rl al sett LE ls Wd ee 12 
Off Marthas Vineyard. Ey scpes| aera 1 Roe eee Sears eee eeeeme lesa es|ieenas 1 al 
Nantucket Shoals .....|....--.]....- 3a) I by 9 5 4 z Wlbscoe Gl aes 42 
Jo Qe UAT ee ee Sees ae 1A eee Sees es anos RES AReaeea| Senos 1 
Off Muskeget Island...|......)....- lbesessl[oosne Bi jaoese| bees Seeere: |cezcas peeae esa Gaon 3 
Monomoy Point.......|...--- bicce [eseenn|lbosee 23d | soo solsoEona| pases. Ren Ose BERS eee eee 2 
Siruatnam:...2<-.--.|--.--- [aioe jogsoss| Saas 3 | 2 * Dae | eteyee| trecy oe See ate 9 
South Channel ........|.....-. [aes G GASBCA Saas c Seer | Macrae 1 eee Pe seit 12 perc) Pesan | Sete 1 
Georges Bank .......-- lpsseedissest| 9 1b bo sss|edasaa[6scsselecesac|asssie|eoscce [bennolessccu|[sooce i 
wes ELE STR, CARAS SSR) ee Seen eer meres locas jotcetefessee: | Wisc) tol tae eos | Seas 1 

0 AG 1 1G | SGM memos 10 if 4 2 | Snc® 5 2 3 140 

NOTES ON THE RATE OF TRAVEL. 

Observations on this point are obviously unsatisfactory and unreli- 
able. While the times and places of release and of capture of given 
fish may be accurately determined, it can not be stated in any case 
what route the fish has taken or how long it may have been in a locality 
before it was caught. Without laying undue stress on this subject, 
the records of a few cod which were caught a short time after their 
release may be examined. It is evident that the sooner a fish was 
captured and the less time it thus had to roam, the more accurate was 
the basis afforded for determining how fast it moved. 

Some fish appear to have moved rapidly away as soon as released, 
while others remained in the vicinity and, when caught, had traveled 
only a few miles. 

The tagged cod recaptured in the shortest time after liberation (No. 
820) was released in Vineyard Sound, 3 miles SSE. of Tarpaulin Cove 
light, on December 24, 1898, and was caught 4 miles south of Newport, 
R. I., on December 26, 1898. The distance between these two points, 

by the most direct water route, is 33 miles. 
Quite a number of fish each season were taken on the shores of Long 

Island within a comparatively short time after being liberated. Thus, 
No. 360, released January 22, 1898, 2 miles NW. of Gay Head light, 
was caught February 4, 1898, off Westhampton Beach, New York; 
time, 13 days; distance, 131 miles. No. S 10, released January 25, 

1900, 1 mile SW. mouth of Woods Hole Harbor, caught February 
12, 1900, 3 miles off Amagansett, New York; time, 18 days; distance, 

88} miles. No. S 43, released on the same day as the preceding, 
caught February 7, 1900, 2 miles off the same place; time, 13 days; 
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distance, 89 miles. No. W 6, released December 29, 1900, 2 miles SW. 
mouth Woods Hole Harbor, caught January 8, 1901, 13 miles off 
Southampton, New York; time, 10 days; distance, 107 miles. No. A606, 

released January 15, 1901, one-half mile south of Tarpaulin Cove, 
Vineyard Sound, caught January 30, 1901, 3 miles off Amagansett, 
New York; time, 15 days; distance, 81 miles. No. A 721, released Jan- 

uary 15, 1901, off the mouth of Great Harbor, Woods Hole, caught 
January 28, 1901, 2 miles off Southampton, New York; time, 13 days; 
distance, 102 miles. No. 980, released January 17, 1899, 2 miles south 
of Quicks Hole, Vineyard Sound, caught January 27, at Mecox Inlet, 
New York; time, 10 days; distance, 86 miles. No. 987, released at the 
same time and place, caught January 28, 1899, 5 miles off Amagansett, 
New York; time, 11 days; distance, 76 miles. 

No. A 87 was released January 18, 1899, 1$ miles south of Cutty- 

hunk, and caught January 24, 1899, off Point Judith, Rhode Island; 

time, 6 days; distance, 30 miles; and No. O 36 was released January 19, 
1900, off mouth of Great Harbor, Woods Hole, and caught February 
7, 1900, 5 miles east of Mantoloking, New Jersey; time, 19 days; 

distance, 150 miles. 
In contrast with the foregoing are the following fish liberated near 

Woods Hole Harbor and captured off Squibnocket Head, on the outer 
side of Marthas Vineyard, the distance by the most direct route being 
about 24 miles: No. A 141, released January 9, 1901, caught January 
30, 1901; No. W 48, released December 29, 1900, caught January 17, 
1901; No. X 40, released December 31, 1900, caught January 14, 1901. 

CHANGES IN WEIGHT AND SIZE OF TAGGED COD. 

In the comparatively short time elapsing between the release and the 
capture of the tagged fish, but little opportunity has been afforded for 
obtaining data of much value on the rate of growth of the species. 
The records show a great irregularity in the changes in weight, some 
fish increasing inordinately, some but little, and some not at all. 

The tagged fish recaptured were at liberty from 2 days to 15 months, 
the average time being 4 or 5 months. The number at large 6 months 
or more was 11. Only 3 fish were taken in the fall or winter succeed- 
ing release; one of these (No. 458), liberated January 31, 1898, was 

caught November 15, 1898; another (No. 880), liberated December 
30, 1898, was caught November 1, 1899, and the third (No. A 870), 
released January 18, 1901, was caught in December, 1901. Only 1 

fish was taken more than a year after release; this (No. C 95) was 
released February 3, 1899, and caught May 9, 1900. 

In the case of the weight the basis for comparison is diminished in 
value by the poor condition of the fish at the time of release (owing 
to the loss of weight incident to captivity and the spawning condition) 
and by the questionable accuracy of the figures as submitted by the 
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fishermen. In many cases only the dressed weights of the fish have been 
reported, and in others the weights have simply been estimated or given 
in round numbers. Ina small percentage of the fish the weights have 
been recorded with sufficient accuracy (sometimes by employees of the 
Fish Commission) to warrant the following comparisons, which must 
be considered in the light of the limitations referred to. In this table 
are given data for 40 specimens whose weight when captured is known 
or thought to have been stated with reasonable accuracy. 
Among the most striking cases of increase in weight was that of the 

fish longest at liberty. It was a spent male, whose weight when 
released was 4 pounds, and when captured 15 months later was 7 
pounds 8 ounces. Another noteworthy increase was that of an imma- 
ture male weighing 3 pounds 8 ounces when released and 7 pounds 
when caught after 64 days. 

Days Weight | Weight 
Tag No.| at Sex. | when re-| when re- 

liberty. leased. |captured. 

| bs. Oz.) Lbs. Oz. 
315 EM HE MIDLE MDATTOMM secietsierss'<\cin\screrciataniacs carne ela atalele/aiatalctascaiaratn osreteiaciar 4 7 
320 DAMME MD ELT C Tons sam sete tars nese enc aua ecco clone: Oa misiereloie seteiele Rintiersloiersleiata! 4 6 
400 lism eNO SSD eNb pe. q-2taee aces seme ce Nena ceeeiae civic eae saste meses 4 8 5 
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_Note.—The term “barren” is employed at the hatchery to designate fish which for any reason 
yielded no eggs or milt during the period of their captivity. 

In forwarding tags a number of fishermen have referred to the con- 
dition of the fish, using such expressions as ‘‘a nice, plump fish,” ‘‘ fish 
in fine condition,” ‘‘ fish plump and healthy, tag has caused no sore,” 
ete. On the other hand, many fish have been reported as “‘ not healthy,” 
“sore and thin,” ‘‘ rather thin,” ‘‘in poor condition,” ‘‘ very thin fish,” 
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‘poor and chafed,” etc.; and there is undoubted evidence that in some 
cases the fish lost weight for a time after being released, and in other 
cases remained about stationary in this respect. 

The following tabulation contains the record of 15 specimens illus- 
trating these points: 

Days Weight | Weight 
Tag No.| at Sex. : when re-| when re- 

liberty. leased. |captured. 

Lbs. Oz.| Lbs. Oz. 
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* Fish reported as in poor condition. { Fish reported as sore and thin. 
} Fish reported as in good condition. § Fish reported as rather thin. 

The following meager comparisons of length comprise about all the 
data obtained relating to this topic. The figures represent the length 
from end of snout to middle of posterior edge of caudal fin. The fish 
longest at liberty (C 95) increased 23 inches in length, at the same time 
that it increased 34 pounds in weight. In most cases the recorded 

increase, if any, was so small that it might have arisen froma different 
method of measuring. 

avant Length | Length | Increase 
Tag No. libeet when re- | when re- in 

Y- | Jeased. |captured.| weight. 

Ft. In. | Ft. In. 
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SIGNIFICANCE OF FAILURE TO CATCH TAGGED FISH IN SECOND, THIRD, 

AND FOURTH SEASONS AFTER RELEASE. 

As has previously been shown, only a few cod were recaptured in 

the season following their release, and only one was taken more than 

a year after liberation. The failure to obtain information regarding 

the whereabouts of the tagged fish after the first season is one of the 
most interesting developments of the experiment. 

Almost the first suggestion that occurs to one to account for this 

circumstance is the loss of the tags, either by erosion of the wire or 

tag, or by tearing loose from the fins. Reference has been made to 
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the unsatisfactory use of tags made of block tin—a substance employed 
in the first year of the tagging experiments. Of over 150 tin tags 
employed, only one was recovered, and it was so much worn by the 
action of the salt water that it would undoubtedly have fallen off or 
been completely eroded within a very short time. In the case of 
copper tags, however, there is not the slightest evidence that chemical 
action was sufficiently rapid or active to cause their loss. Tags 
recovered months after attachment had undergone practically no 
change except a slight diminution in luster, their edges being as clean 
and the figures as sharp as when first put in the water; and in no 
instances was there observable any general or irregular thinning of 
the copper wire by which the tags were made fast. 

While it is probable that some tags have been lost by the gradual 
tearing of that part of the fin through which the wire passed, the 
available evidence fails to show that many tags could have been lost 
in this way. A considerable number of tags have been returned to 
the Commission either with the entire fish or with the fins to which 
they were attached. In none of these cases has there been any indica- 
tion that the tag was in danger of being lost through tearing of the fin. 
Sometimes the fin was entirely healed around the wire, and sometimes 
a small slit in the interradial tissue had been formed by the movement 
of the tag. Very exceptionally a raw surface existed around the wire, 
and the fishermen occasionally reported that the wire had made a 
small sore in the fin. 

It is clearly evident that the explanation of the point under consider- 
ation lies not in the tags but with the fish themselves, although what 
the real explanation is can only be surmised. 

Mention has been made of the curious absence of tagged fish from 
the Nantucket Shoals in fall and winter, at a time when very active 
fishing is going on, and when the tagged fish were originally caught on 
these same grounds. It is possible that when the Nantucket Shoals 
cod have attained a certain age they cease to resort there, at least in 
fall and winter, and seek other grounds at that season, perhaps going 
to the offshore banks, where, becoming more widely dispersed and 
mixing with a larger body of fish, they are less likely to be caught than 
in the shore waters. This supposition carries with it the suggestion 
that the cod frequenting the Nantucket Shoals each fall and winter go 
there for the purpose of spawning, and represent new schools of fish 
that have perhaps come in from the offshore grounds. 

The data on which to base deductions are obviously too meager. 

THE LARGE PERCENTAGE OF TAGGED FISH CAUGHT. 

The fact that about 4 per cent of the fish tagged and released were 
subsequently captured by the commercial fishermen raises several impor- 
tant questions. It must be conceded that this is an unexpectedly large 
proportion, when the abundance of cod on our shores and the wide 
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extent of the region involved are considered. There is little doubt, 
furthermore, that the fish retaken represented even more than 4 per 
cent of the available supply of tagged fish, because it is regarded as 
reasonably certain that some of the released specimens must, shortly 
after liberation, have necessarily succumbed to the effects of pro- 
longed captivity; and, as has been shown, nearly 4 per cent of the tags 
used were such that their loss through natural agencies was likely. 

The question naturally arises, Were there any reasons why these 
tagged fish should be taken in relatively larger numbers than wild, 
untagged fish? And to this question an affirmative answer can probably 
be made with safety. 
When released, the tagged fish were for the most part thin and 

hungry, owing to captivity, spawning, and deficiency of food. It is 
therefore not unreasonable to expect that at first they fed with less 
caution than is normally exercised. But the acute hunger of a fish 
in a region of plenty is quickly appeased; and too large a percentage 
of the tagged fish were caught long after their liberation to warrant 
the belief that mere inordinate hunger resulting from their captivity 
could have been an important factor. 
A more probable factor in their capture was the partial domestica- 

tion arising from 2 to 4 months of captivity with artificial feeding, 
and the lowered vitality resulting from captivity, handling, spawning, 
and unaccustomed food. These conditions would undoubtedly have 
resulted in a loss of acumen in avoiding danger and in capturing natu- 
ral food, and would have made the tagged fish less cautious in taking 
the bait offered by the fishermen. 

While the known facts are entirely too meager to warrant sweeping 
conclusions on any of the points involved, it may not be uninteresting 
or altogether unprofitable to speculate as to the available cod supply 
in the region frequented by the tagged fish. 

Excluding the extensive fishing done on Georges Bank and in the 
South Channel, where only two of the tag-bearing cod were captured, it 
appears from the official statistics that the average annual catch of cod 
between southern Massachusetts and southern New Jersey is about 

20,000,000 pounds. The weight of the tagged fish released during four 
years was nearly 20,000 pounds, or about 5,000 pounds annually; and the 
aggregate weight of the tagged fish caught was approximately 805 
pounds, or 200 pounds each year. From the foregoing data it appears 
that if the same proportion prevailed for the entire catch of wild fish 
as for the tagged fish, the available annual supply of cod on the grounds 
in question is 500,000,000 pounds, thus: 

ble quantity of 
5,000 (the uty of 

tagged fish) 

x 200 (the annual 20,000,000 (the 
(the availablesup-;=; catch of tagged}: 4 annual catch of 
ply of wild fish ) fish ) wild fish). 

x = 500,000,000. 
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For the reasons stated it is probable that a smaller percentage of 
wild fish than of tagged fish is taken, and consequently the foregoing 
amount does not adequately represent the real abundance of cod on 
our shores. 

MISCELLANEOUS INFORMATION AFFORDED BY THE EXPERIMENTS. 

Among a mass of voluntary information furnished by cod fishermen 
in connection with the return of tags, some notes have been received 
which are not without interest. 
From a number of sources it has been reported that the shore cod, 

which, on account of their small size, abundance in the inshore waters, 
and occurrence on grounds not formerly resorted to, the fishermen 
have come to look on as artificially-hatched fish, have at certain seasons 

been found to be feeding to a considerable extent on small lobsters. 
It was not possible to verify all of these reports, but in a few cases 
some of the young lobsters ejected by the cod when caught have been 
examined by the agents of the Commission. Writing from Nantucket 
under date of November 21, 1900, Mr. R. C. Small, who has taken 

great interest in the tagging experiments and forwarded many tags 
from Nantucket, said: 

The school of cod off here are destroying a great many small lobsters. I have 

sent some of the lobsters taken from the pokes of the fish. I have found as many 
as four 3-inch lobsters in one cod. The fish throw them out after being taken into 

the boat. . 

The following interesting notes on the abundance and food of cod 
at the extreme southern limit of the cod fishery have been communi- 
cated by Capt. D. C. Clark, of Atlantic City, N. J.: 

January 31, 1901.—We are catching cod with herring (i.e., alewives) and men- 

haden in them partly digested. 

February 15, 1901.—Cod have been quite plentiful off these grounds this fall and 

winter up to about New Year’s, when, as usual, they leave here and do not return 

till March, when apparently the same run of fish comes back. I am under the 

impression that they go south or away offshore, because we have gone 25. miles 

straight offshore from Absecon Light and have found no more or larger fish than 

inshore, say from 10 to 12 miles. So if they move offshore they must go a consider- 

able distance, otherwise they must go south; and I am inclined to the latter view, as 

once in March I took as many as five croakers out of a large cod, two or three of 

them almost digested and the rest partly digested. One of them was but very little 
changed; it looked to me as if it might have been swallowed about three or four 
hours. We do not catch croakers here till late in the spring, say May or June. Now, 

the cod must trayel very fast or the croakers must be nearer than we know. At this 
time of the year the cod we catch here are full of silversides and sand crabs; occa- 

sionally a small flounder or black-fish is to be found in them, but lately they have 
been unusually full of silversides. I think cod are no more abundant this winter 

than formerly. Of course, there are times when they are more plentiful than others, 
and some winters they are scarcer than others, but on the whole I think they are 

about the same this winter as they were last winter. 
Haddock have been more plentiful here this winter than ever they were before. 

We have also caught more pollock than ever before, having taken some dozen or 
more. Previous to this time we never caught more than one or two in a season. 
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Cod fishing has been done here for the last 15 or 20 years to a certain extent, and 

for the last 4 or 5 years there have been from 30 to 100 men engaged all winter 

through, with from 15 to 25 boats of all descriptions, some having 3 men and some 7. 

They all quit about the middle of March, with the exception of myself and one or two 
more. We find occasional herring and menhaden in cod all the winter through. 

To give you some idea of the number of fish running along here at the different 

times of the year, from November to Christmas a boat with 5 men fishing 5,000 hooks 
a day will catch from 600 to 1,200 fish. The same rig from Christmas to March will 

catch from 100 to 500 fish. After that time they become quite plentiful again, but 
the dog sharks are so thick that you can not do much. 

April 14, 1901.—Cod have been rather scarce this spring on the Jersey coast. Dog 

sharks have commenced to be quite numerous, and this will about end the cod 

fishing. Weare catching quite a number of cod with large roe about ready to be 
thrown off, and we find an occasional menhaden in them. 

June 10, 1901.—None of the tagged fish we caught had any spawn in them. In 

fact, after Christmas only an occasional cod, perhaps a dozen in 200 or 300, will have 
spawn, while before Christmas half of them will be spawn fish. 

Mr. R. C. Small reported from Nantucket in November, 1900, that— 

The fishermen have not seen a single tag during this season’s fishing, nor did they 

in 1899 after the spring catch. Of course, they fish here until late in December, and 

if anything turns up I will inform you at once. The cod are running rather small, 

that is, there are a great many 2 and 23 feet, but they seem to school by themselves, 

and the fishermen shift from time to time to get better size. 

While most of the tagged fish were taken on lines, quite a number 
were caught in fixed appliances. Perhaps a dozen were secured in 
trap or pound nets in New Jersey, Rhode Island, and Massachusetts, 
and one was caught in a lobster pot. in Connecticut. A fish taken ina | 
pound net off Seagirt, N. J., contained an alewife 83 inches long and 
four cockles (Lunatia). 

In April, 1901, a remarkable piebald cod, taken off Race Point, 
Massachusetts, was sent to the Commission. It weighed 10 pounds, 
and was apparently normal in all respects except as to color. The 
usual greenish-brown ground color and brown spots were lacking over 
nearly the entire body, and irregular blotches of creamy white and 
bright orange predominated on body and head. The fins were marked 
by white, orange, dull red, and greenish-black streaks, for the most 
part parallel with the rays. The iris was dark. 



NOTES ON THE FISHES OF LAKE ONTARIO. 

By Barton WARREN EVERMANN AND WILLIAM C. KENDALL. 

During the summer of 1894 a considerable collection of fishes was 
made in northern New York for the United States Fish Commission 
by Dr. Evermann, assisted by Dr. R. R. Gurley, Mr. Barton A. Bean, 
and Mr. R. H. Hinkley, jr. The larger part of the collection was 
obtained in Lake Ontario or from streams tributary to it. Since then 
various small collections have been received from time to time from 
the same region. The principal localities represented are as follows: 
Cape Vincent, Watertown, Sacketts Harbor, Chaumont Bay, Oswego, 
Charlotte, Point Breeze, Nine-mile Point, Pultneyville, Great Sodus 
Bay, Henderson Bay, Selkirk, North Hamlin, Buena Vista, Belleville, 

and Pulaski. The localities visited in the vicinity of Cape Vincent 
were Grenadier Island, Mud Creek, and various places in the lower 
end of the lake. 

In the present paper is given a list of the 66 species obtained in 
Lake Ontario and the streams tributary to it, together with notes 
on their relative abundance and any structural peculiarities noticed. 
Seven other species not obtained by these collectors are included 
because they are of special interest and have been previously recorded 
from the lake. The list embraces 73 species, and is of value in show- 
ing the distribution and abundance of the various species in this part 
of the State. 

1. Acipenser rubicundus Le Sueur. Lake Sturgeon. 

Not uncommon in the east end of the lake. Numerous specimens seen at Cape 
Vincent. 

2. Lepisosteus osseus (Linneus). Bill-fish. 

Seen at Cape Vincent and Sacketts Harbor; doubtless common throughout the 

lake and its larger tributaries. 

3. Amiacalva Linnzus. Bowfin. 

Not obtained by us, but previously recorded from Lake Ontario. It is probably 
not uncommon in the lake. 

4. Ictalurus punctatus (Rafinesque). Channel Cat. 
; One specimen obtained at Fox Island June 29; not noticeably different from Mis- 

sissippi River specimens. 
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210 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

5. Ameiurus nebulosus (Le Sueur). Common Bullhead. 

This fish is abundant in nearly all the waters examined. Specimens are in the 

collection from the following places: Stony Creek near Henderson Harbor; Black 

River at Huntingtonville; Cemetery Creek near Watertown; Mud Creek near Cape 

Vincent; Chaumont River; Guffon Creek near Chaumont; Stony Island near Lake- 

view Hotel, 7 miles northeast of Oswego; mouth of Salmon River; mouth of Little 

Salmon Creek; creek at Pultneyville; Four-mile Creek at Nine-mile Point; Marsh 

Creek near Point Breeze; Long Pond near Charlotte; and Sandy Creek at North 

Hamlin. 

6. Ameiurus melas (Rafinesque). Black Bullhead. 

Much less common than the preceding. Specimens only from Mill Creek near 

Sacketts Harbor and Sandy Creek near North Hamlin. 

7. Noturus flavus (Rafinesque). Yellow Cat. 

Apparently not common; only two specimens from Nine-mile Point. 

8. Schilbeodes gyrinus (Mitchill). Mad Tom. 

Not common; obtained only in Mill Creek near Sacketts Harbor, Guffon Creek 

near Chaumont, and Long Pond near Charlotte. 

9. Schilbeodes miurus (Jordan). Mottled Mad Tom. 

Rare; obtained only from Sandy Creek at North Hamlin. 

10. Catostomus catostomus (Forster). Long-nosed Sucker. 

Not uncommon; several fine specimens obtained in gill nets near Grenadier Island. 

One of the most important food-fishes of the family. Among the suckers of Lake 

Ontario this species may always be known by its long nose, fine scales, and red sides. 

11. Catostomus commersonii (Lacépéde). Common White Sucker. 

Common everywhere, and numerous specimens obtained, representing the follow- 

ing localities: Cape Vincent; Grenadier Island; Sacketts Harbor; Mill Creek near 

Sacketts Harbor; Little Stony Brook; Henderson Bay; Cemetery Creek near Water- 

town; Guffon Creek, Chaumont; Big Sandy Creek at Belleville; Spring Brook and 

Wart Creek, Pulaski; mouth of Salmon River at Selkirk; Three-mile Creek, Oswego; 

Four-mile Creek and Salt Brook at Nine-mile Point; Marsh Creek at Point Breeze. 

12. Erimyzon sucetta oblongus (Mitchill). Chub Sucker. 

This sucker was found only in Black Creek, tributary to Oswego River. 

13. Moxostoma anisurum (Rafinesque). White-nosed Sucker. 

Specimens obtained at Fox Island and Point Breeze. These specimens differ 

from the descriptions in having the lower lip rather lunate than V-shaped or 

U-shaped. Head 4; depth 3.14; eye 5; cheek 3; D. 16; A. 7; scales 6-42-5. 

14. Moxostoma aureolum (Le Sueur). Redhorse. 

Specimens from the lake near Oswego; near Nine-mile Point; mouth of Salmon 

River; Long Pond at Charlotte; Sandy Creek at North Hamlin. This is a common 

species in the lake. 

15. Campostoma anomalum (Rafinesque). Stone-roller. 

Common in many places. Found in creek at Pultneyville; Salt Brook near Nine- 

mile Point; Long Pond at Charlotte; and Marsh Creek at Point Breeze. 

16. Chrosomus erythrogaster Rafinesque. Red-bellied Dace. 

Cemetery Creek near Watertown; Salt Brook near Nine-mile Point; Long Pond 

at Charlotte. 
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17. Hybognathus nuchale Agassiz. Silvery Minnow. 

Mill Creek near Sacketts Harbor; Salt Brook near Nine-mile Point; and Cemetery 

Creek near Watertown. 

18. Pimephales promelas Rafinesque. Futhead Minnow. 

Obtained in Three-mile Creek at Oswego; Mill Creek near Sacketts Harbor; and 
Salt Brook near Nine-mile Point. 

19. Pimephales notatus (Rafinesque). Blunt-nosed Minnow. 

Abundant; specimens obtained at Cape Vincent; Mud Creek near Cape Vincent; 

Grenadier Island; Horse Island; Sacketts Harbor; Mill Creek near Sacketts Harbor; 

Stony Island; Little Stony Brook; Henderson Bay; Black River at Huntingtonville; 

Guffon Creek, Chaumont Bay; Chaumont River; Marsh Creek near Point Breeze; 

Salt Brook near Nine-mile Point; and Long Pond at Charlotte. 

20. Semotilus corporalis (Mitchill).  uall-fish. 

Not common. Cape Vincent; Big Stony Creek, Henderson Harbor; Wart Creek 
near Centerville; Salmon River near Selkirk; Sandy Creek near North Hamlin. 

21. Semotilus atromaculatus (Mitchill). Creek Chub. 

Very common. Specimens from Mill Creek near Sacketts Harbor; Big Stony 
Creek at Henderson Harbor; Little Stony Brook at Henderson Bay; Cemetery Creek 

near Watertown; Big Sandy Creek at Belleville; Wart Creek at Centerville; Three- 

mile Creek at Oswego; Four-mile Creek at Webster; Salt Brook near Nine-mile 

Point; and Long Pond at Charlotte. 

22. Leuciscus elongatus (Kirtland.) Red-sided Minnow. 

Found only in Wart Creek; Spring Brook at Pulaski; and Three-mile Creek at 

Oswego. This is the first record of this minnow for the State of New York. 

23. Leuciscus margarita (Cope). Pearly Minnow. 

Thirteen specimens of a minnow we identify with this species were obtained in 

Cemetery Creek near Watertown, July 5. They give the following comparative 

measurements: Head 4; depth 4.4; eye 3.5; D. 9; A. 9; teeth 2, 5-6, 1 or 1, 5-4, 0; 

scales 11-58-6. 

24. Abramis crysoleucas (Mitchill). Roach. 

Common. Cape Vincent; Grenadier Island; Black River at Huntingtonville; 

Guffon Creek, Chaumont; Chaumont River; Black Creek at Scriba Corner; Salmon 

River at Selkirk; and Salt Brook near Nine-mile Point. 

25. Notropis cayuga Meek. Cayuga Minnow. 

Common. Mud Creek near Cape Vincent; Mill Creek near Sacketts Harbor; 

Cemetery Creek near Watertown; Guffon Creek near Chaumont; Chaumont River; 

Black Creek at Scriba Corner; Little Salmon Creek; Three-mile Creek near Oswego; 

Great Sodus Bay; Four-mile Creek at Nine-mile Point. 

This interesting little minnow, originally described from Cayuga Lake, is now 

found to be quite abundant throughout western New York. 

26. Notropis heterodon (Cope). Black-chin Minnow. 

Found in the lake near Cape Vincent, at Stony Island, and in Guffon Creek at 
Chaumont. Teeth 1, 4-4, 0, in specimen examined. 

27. Notropis blennius (Girard). Straw-colored Minnow. 

A common minnow. Cape Vincent; Grenadier Island; Little Stony Brook at 
Henderson Bay; Big Sandy Creek at Belleville; Salmon Bay at Selkirk; and Great 
Sodus Bay. This species is one of the smallest minnows, too small for use as bait. 
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28. Notropis hudsonius (Clinton). Spot-tail Minnow. 

An abundant and important minnow. Obtained at the following places: Cape 
Vincent; Grenadier Island; Horse Island; Sacketts Harbor; Salmon River at Selkirk; 

Little Salmon Creek; Three-mile Creek at Oswego; Long Pond and lake at Charlotte; 

Great Sodus Bay; and Salt Brook near Nine-mile Point. This is one of the most 

useful bait minnows in the State; called ‘‘Shiner’’ at Cape Vincent and elsewhere. 

On June 28 we saw a very large school of this minnow at the head of Grenadier 

Island. They were swimming ata depth of 6 to 18 inches below the surface in water 

3 feet deep, and in a very compact body. There were apparently several thousand 

in the school. Several that we caught were full of ripe spawn. They were believed 
to be young white-fish by a local fisherman. 

29. Notropis whipplii (Girard). Satin-fin Minnow. 

Quite common. Found at the following localities: Cape Vincent; Grenadier Island; 
Horse Island at Sacketts Harbor; Mill Creek near Sacketts Harbor; Cemetery Creek 
near Watertown; Chaumont River; Great Sodus Bay and creek near Pultneyville. 

30. Notropis cornutus (Mitchill). Redfin Shiner. 

Very abundant, and found at nearly all places where collections were made. Mud 

Creek near Cape Vincent; Mill Creek near Sacketts Harbor; Big Stony Creek and 

Little Stony Brook at Henderson Harbor; Black River at Huntingtonville; Big 

Sandy Creek at Belleville; Black Creek at Scriba Corner; Spring Brook at Pulaski; 

Wart Creek near Buena Vista; Three-mile Creek at Oswego; Marsh Creek at Point 

Breeze; creek at Pultneyville; Four-mile Creek at Nine-mile Point; Salt Brook near 

Nine-mile Point; Long Pond at Charlotte; and Sandy Creek at North Hamlin. 

These specimens have the snout short; 16 scales before the dorsal in the Sandy 

Creek specimens. 

31. Notropis atherinoides Rafinesque. Slender Minnow. 

Not common. Obtained only at Cape Vincent and Grenadier Island. Head 4.5 

to 5; depth 5 to 5.5; eye 3.25; D. 8; A. 11 to 13; scales 6-38 to 42-2 or 3; teeth 2, 

4-4, 2; 20 or 21 scales before the dorsal. 

32. Notropis rubrifrons (Cope). Red-fronted Minnow. é' 

Not very common. Obtained only in Mill Creek near Sacketts Harbor; Salt 
Brook near Nine-mile Point; Wart Creek near Buena Vista; and Sandy Creek near 

North Hamlin. 

33. Rhinichthys atronasus (Mitchill). Black-nosed Dace. 

Very abundant everywhere. Mud Creek at Cape Vincent; Horse Island; Stony 

Island; Little Stony Brook at Henderson Bay; Black River at Huntingtonville; Big 

Sandy Creek at Belleville; Mill Creek at Pulaski; Wart Creek near Buena Vista; 

Three-mile Creek at Oswego; Great Sodus Bay; Four-mile Creek near Webster; Salt 

Brook near Nine-mile Point; Long Pond at Charlotte. 

34. Hybopsis storerianus (Kirtland). Storer’s Minnow. 

Found only in Long Pond at Charlotte, where but three specimens were obtained. 

35. Hybopsis kentuckiensis (Rafinesque). River Chub. 

Not seen by us, but reported by Dr. H. M. Smith as being very common. 

36. Exoglossum maxillingua (Le Sueur.) Split-lip Minnow. 

This curious and interesting species was obtained at 7 localities, as follows: Big 

Stony Creek at Henderson Harbor; Little Stony Brook at Henderson Bay; Black 

River at Huntingtonville; Big Sandy Creek at Belleville; Spring Brook at Pulaski; 

Wart Creek near Buena Vista; Salmon River at Selkirk. 
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37. Anguilla chrysypa (Rafinesque). Common Eel. 

Not seen by us, but common as far as Niagara Falls. 

88. Pomolobus pseudoharengus (Wilson). Alewife. 

Cape Vincent; Grenadier Island; Salmon River at Selkirk; lake and Long Pond 

at Charlotte. 
During June and July, 1894, this fish was found dead in considerable numbers at 

all places visited in the eastern part of the lake. 

[Alosa sapidissima (Wilson). Common Shad. Shad were planted in Lake Ontario 

in 1870, 1871, 1872, 1873, 1877, and 1878. A few only of these survived, and 

since 1885 few, if any, have been seen. ] 

89. Coregonus clupeiformis (Mitchill). Common White-fish. 

As the time of our visit to Lake Ontario was not the fishing season for this species, 
but few specimens were seen. It was seen at Cape Vincent, but we are not sure 

where the specimens came from. 

40. Argyrosomus artedi (Le Sueur). Lake Herring or Cisco. 

Seen only at Cape Vincent and Grenadier Island. Thespecimens seen were caught 

in gill nets on Charity Shoal in 140 to 160 feet. 

41. Argyrosomus prognathus (H. M. Smith). Long-jaw White-fish. 

Numerous specimens seen at Grenadier Island which had been taken June 28 in 

gill nets on Charity Shoal, 6 miles off Grenadier Islandand near Duck Island, in 140 

to 160 feet. Others were obtained by Dr. Gurley, August 26, at Wilson. They had 

been caught in gill nets about 3 miles off, in 105 fathoms. 

42. Salmo salar Linnzus. Allantic Salmon. 

Though at one time a common fish in some of the tributaries of this lake, but few 
have been seen in recent years. None was seen by us. 

43. Cristivomer namaycush (Walbaum).* Lake Trout. 

None seen by us, but ocasionally taken. ps 

44. Umbra limi (Kirtland). Mud Minnow. 

Apparently not common, specimens having been obtained only in Mill Creek 

near Sacketts Harbor and Guffon Creek near Chaumont. ; 

45. Lucius vermiculatus (Le Sueur). Grass Pike. 

Rather common in all suitable waters. Black Creek at Scriba Corner; Lakeview 

west of Oswego; Wart Creek near Buena Vista; Great Sodus Bay; outlet of Long Pond 

near Charlotte; and Marsh Creek near Point Breeze. 

46. Lucius reticulatus (Le Sueur). Common Pickerel. 

Found only in Black River at Huntingtonville, where two specimens were obtained. 

47. Lucius lucius (Linnezus). Common Pike. 

Mud Creek near Cape Vincent; Chaumont River; and Long Pond near Charlotte. 

Doubtless common in all suitable places. 

48. Fundulus diaphanus (Le Sueur). Grayback. 

Generally abundant in the lake. Mud Creek near Cape Vincent; Grenadier Island; 
Horse Island at Sacketts Harbor; Mill Creek near Sacketts Harbor; Stony Island; 

* Thymallus ontariensis Cuvier & Valenciennes, Hist. Nat. Poiss., XXI, 452, 1848, was based upon a 

specimen of grayling said to have been brought by Milbert from Lake Ontario, but it certainly did 

not come from Lake Ontario. It was probably the ordinary European grayling, Thymallus thymallus. 
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Little Stony Brook at Henderson Bay; Guffon Creek and Chaumont River near 

Chaumont; Great Sodus Bay; Long Pond near Charlotte. 

49. Eucalia inconstans (Kirtland). Brook Stickleback. 

Common in suitable places. Cape Vincent; Mill Creek near Sacketts Harbor; Black 

River at Huntingtonville; Three-mile Creek near Oswego; Four-mile Creek at Nine- 

mile Point; Salt Brook near Nine-mile Point; Long Pond near Charlotte. 

50. Gasterosteus bispinosus Walbaum. Common Stickleback. 

Not common. Found only at Grenadier Island, Horse Island, and in Salt Creek 

near Nine-mile Point. These seem to be the first records of the occurrence of this 

salt-water fish in the Great Lakes. 

51. Percopsis guttatus Agassiz. Trout Perch. 

‘Probably not uncommon in the lake, but specimens were obtained only at Cape 

Vincent, Grenadier Island, and Nine-mile Point. Several specimens were found dead. 

52. Labidesthes sicculus (Cope). Skipjack. 

Probably common in the lake. Stony Island;.Great Sodus Bay; Long Pond at 

Charlotte, and Sandy Creek at North Hamlin. No large schools were seen. 

53. Pomoxis sparoides (Lacépéde). Calico Bass. 

Found only in Long Pond near Charlotte. 

54. Ambloplites rupestris (Rafinesque). Rock Bass. 

Common everywhere. Cape Vincent; Grenadier Island; Mill Creek near Sack- 

etts Harbor; Little Stony Brook at Henderson Bay; Cemetery Creek near Water- 

town; Guffon Creek near Chaumont; Chaumont River; Salmon River and Little 

Salmon Creek; Black Creek near Scriba Corner; Great Sodus Bay; Salt Brook near 

Nine-mile Point; Sandy Creek near North Hamlin; Marsh Creek near Point Breeze. 

55. Lepomis pallidus (Mitchill). Bluegill. 

Doubtless common, but actually obtained only at Stony Island off Sacketts 

Harbor. 

56. Eupomotis gibbosus (Linnzeus). Pumpkin Seed. 

Very abundant and found at nearly every place where collections were made. Mud 

Creek and lake near Cape Vincent; Grenadier Island; Horse Island; Stony Island; 

Big Stony Creek at Henderson Harbor; Cemetery Creek near Watertown; Black 

River at Huntingtonville; Guffon Creek and Chaumont River near Chaumont; Black 

Creek near Scriba Corner; Lakeview near Oswego; Little Salmon Creek and Salmon 
River; Three-mile Creek near Oswego; Great Sodus Bay; creek at Pultneyville; 

Four-mile Creek at Nine-mile Point; Long Pond near Charlotte; Sandy Creek near 

North Hamlin; Marsh Creek at Point Breeze. 

57. Micropterus dolomieu Lacépéde. Small-mouth Black Bass. 

An abundant and important game-fish. Numerous examples from 3 to 12 inches 

long seen in a cove on Grenadier Island. It was doubtless seen elsewhere, but no 

specimens were retained. 

58. Micropterus salmoides (Lacépéde). Large-mouth Black Bass. 

Common everywhere. Cape Vincent; Grenadier Island; Stony Island; Chaumont 

River; Salmon River and Little Salmon Creek; Three-mile Creek at Oswego; 

Great Sodus Bay; creek at Pultneyville; Four-mile Creek at Nine-mile Point; 

Long Pond at Charlotte; Marsh Creek at Point Breeze, and Lakeview. 
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59. Stizostedion vitreum (Mitchill). Wall-eyed Pike. 

Cape Vincent, Oswego River, and Point Breeze. An abundant and valued food-fish. 

Usually called ‘‘yellow pike”’ on this lake. Various vernacular names for the wall- 

eyed pike are heard among fishermen and anglers, among which may be mentioned 
blue pike, yellow pike, doré, and jack salmon, the last an absurd name in use in 

various places in Indiana, Kentucky, and Tennessee. ‘‘Pike perch”’ is a book name 

largely in use by fish-culturists and in the publications of the United States Fish 
Commission. 

60. Stizostediun canadense (Smith). Sauger. 

Not seen by us, but occasionally taken, especially about Chaumont Bay. 

61. Perca flavescens (Mitchill). Yellow Perch. 

Abundant everywhere. Cape Vincent; Grenadier Island; Stony Island; Little 

Stony Brook at Henderson Bay; Chaumont River; Black Creek near Scriba Corner; 

Little Salmon Creek and Salmon River; creek at Pultneyville; Great Sodus Bay; 

Four-mile Creek and Salt Brook near Nine-mile Point; Lakeview and Three-mile 

Creek near Oswego; Long Pond near Charlotte. 

62. Percina caprodes zebra (Rafinesque). Log Perch. 

Common in all suitable places. Grenadier Island; Cape Vincent; Horse Island; 

lake at Nine-mile Point; Little Salmon Creek; Salmon River near Selkirk; and 

Marsh Creek near Point Breeze. 

63. Hadropterus aspro (Cope & Jordan). Black-sided Darter. 

Found only in Marsh Creek, near Point Breeze, where three specimens were 

obtained. These have the scales 9-68-11, 9-65-11, and 9-65-11, respectively. 

64. Diplesion blennioides (Rafinesque). Green-sided Darter. 

Three specimens obtained in Sandy Creek at North Hamlin. 

65. Boleosoma nigrum olmstedi (Storer). Olmsted’s Darter. 

Cape Vincent and Mud Creek near Cape Vincent; Horse Island; Grenadier Island; 

Mill Creek near Sacketts Harbor; Stony Island; Little Stony Brook at Henderson 

Bay; Cemetery Creek near Watertown; Guffon Creek and Chaumont River near 

Chaumont; Spring Brook near Pulaski; Salmon River; Little Salmon Creek; Three- 

mile Creek near Oswego; Great Sodus Bay; Long Pond near Charlotte; Sandy Creek 

near North Hamlin. 

66. Etheostoma ccrruleum Storer. Rainbow Darter. 

Found by us only in Marsh Creek near Point Breeze, and Salt Brook near Nine- 
mile Point. 

67. Etheostoma flabellare Rafinesque. Fun-tailed Darter. 

Quite common and well distributed throughout the western part of the State. 

Numerous specimens obtained at the following places: Grenadier Island; Horse 

Island: Mill Creek near Sacketts Harbor; Little Stony Brook at Henderson Bay; 

Cemetery Creek near Watertown; Chaumont River; Big Sandy Creek near Belle- 

ville; Spring Brook near Pulaski; Wart Creek near Buena Vista; Three-mile Creek 

near Oswego; Great Sodus Bay; Four-mile Creek and Salt Brook near Nine-mile 

Point; Sandy Creek near North Hamlin; Marsh Creek near Point Breeze. 

68. Boleichthys fusiformis (Girard). Fusiform Darter. 

Obtained only in Mud Creek near Cape Vincent at Grenadier Island and in 
Guffon Creek near Chaumont. Head 4; depth 5.5; D. rx-11; A. 1 8; scales 5-57-9; 

specimen 2,25 inches long, from Mud Creek. 
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69. Roccus chrysops (Rafinesque). White Bass. 

Found by us only at Horse Island, Sacketts Harbor, where three examples were 

obtained June 30. Published reference to the occurrence of Roccus lineatus in this 
lake are all probably based upon specimens of this species. 

70. Aplodinotus grunniens Rafinesque. Fresh-water Drum or Sheepshead. 

Seen only at Point Breeze, where one specimen was obtained from the lake. 

71. Cottus ictalops (Rafinesque). Common Blob. 

Specimens obtained at Grenadier and Stony islands. 

72. Triglopsis thompsoni Girard. Deep-water Blob. 

Three specimens from Nine-mile Point, one from the lake, the two others from a 

small creek. 

73. Lota maculosa (Le Sueur). Ling. 

One specimen obtained 4 miles off Nine-mile Point. 



AN ANNOTATED LIST OF THE FISHES KNOWN TO OCCUR IN 
LAKE CHAMPLAIN AND ITS TRIBUTARY WATERS. 

By Barron WARREN EVERMANN AND WILLIAM CONVERSE KENDALL. 

This paper is based primarily upon observations and collections 
made in the Lake Champlain basin in July, 1894, by the senior writer 
of this article and Mr. Barton A. Bean, of the United States National 
Museum. At that time collections were made at Rouses Point, in 
Missisquoi Bay, at Alburg Springs, on the west shore of Hog Island, 
in Saranac River near Plattsburg, and in Scioto Creek near Coopers- 
ville, N. Y. Subsequently a small collection was received by the Fish 
Commission from Mr. A. L. Collins, of Swanton, Vt.; another consid- 
erable collection from Mr. John W. Titcomb, of St. Johnsbury, Vt., 
made by him in Caspian Lake, at the headwaters of Lamoille River, 
November 10, 1898, and a few specimens have been received from 
various other sources, among them a small collection made by Dr. 
Kvermann in Upper Saranac Lake, in 1901... 

To make the list complete and more useful as a faunal catalogue, 
we have included all species known to us to inhabit Lake Champlain 
or its tributary waters. We have aimed to include all references of 
which we have found any definite record and a bibliography of the 
papers in which they occur. The titles are arranged chronologically. 
Under each is given a list of the species mentioned in it, the page 
upon which the record occurs, and our identification of each species in 
current nomenclature. In the formal list of species reference is made 
to the authority for the record. 

The total number of species known to inhabit the Lake Champlain 
basin is only 54. Doubtless this list will be considerably enlarged 
whenever its waters are more thoroughly studied. As a matter of 
fact only the most desultory collecting has been done either in the 
lake or its tributaries. Practically nothing has ever been published 
concerning the fishes of the great multitude of small lakes and streams 
in the Adirondacks, many of which are tributary to Lake Champlain; 
and, Zadock Thompson’s list excepted, but little has been published 
even of the fishes inhabiting the lake itself. In 1896 the present 
writers published a list of the fishes known from the State of Vermont.* 

The total number of species included was 53, 45 of which were from 
the Lake Champlain basin. The present paper adds 9 species to the 
Champlain list. 

*An annotated list of the fishes known from the State of Vermont. <Report U.S. Fish Commission 
for 1894 (1896), 579-604, 
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BIBLIOGRAPHY. 

1817. Rarrinesque, C. S.—Museum of Natural Sciences; first decade of new North 

American fishes. < American Monthly Magazine and Critical Review, 

1817, 118-121. 

Page. Nominal species. Identification. 

120u Ano uillaichnysypataesescic-ic- esses ane Anguilla chrysypa. 
120 | Salmo pallidus*...... eee etn ciel wate Cristivomer namaycush, 

Abramis erysoleucas. 121 IC yprinusne mip lus eyes. cieereielas emia ee 

1817. Le Surur, C. A.—A new genus of fishes, of the order Abdominales, proposed 

under the name of Catostomus; and the characters of the genus, with those 

of its species, indicated. <Journal Academy of Natural Sciences Phila- 

delphia 1817, 102-111. 

Page. Nominal species. Identification. 

Catostomus catostomus. | 102 | Catostomus* longirostrum*..........-.---- 

1818. RaFInesquE, C. S.—Description of three new genera of fluviatile fish, Pomozis, 

Sarchirus, and Exoglossum. <Journal of the Academy of Natural Sciences 

Philadelphia 1818, 417-422. 

Page. Nominal species. Identification. 

422 | Exoglossum * nigrescens*...........------- Exoglossum maxillingua. 

1820. RarinesquE, C. S.—Annals of Nature, or annual synopsis of new genera and 

species of animals, plants, etc., discovered in North America. 1, 1820, 

1-16. 

Page. Nominal species. Identification. 

6) |MHemiplus le custris* ences secesisciee see eee Abramis crysoleucas. 

1842. Dr Kay, James E.—Natural History of New York: Fishes. 1-xv and 1-415, 

pls. 1-79, 1842. 

Page. Nominal species. Identification. 

209: | euciscus Mitidus*\-.-eeccesesescestice= = Semotilus corporalis. 
220 | Hydrargyra atricauda* ........-........--- Umbra limi. 
883 | Ammoccetes unicolor* ............222.----- Ichthyomyzon concolor. 

* New genera and species are indicated by *. 
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_ 1842. THompson, ZApock.—History of Vermont, natural, civil, and statistical, in 

three parts, with a new map of the State, and 200 engravings, rv-+648, 
1842. Part I is entitled ‘‘ Natural History of Vermont,’’ and comprises 

pages 1 to 224, pages 1 to 151 being devoted to the fishes. 

Page. Nominal species. Identification. 

129 
130 
130 
131 
182 
133 
133 
134 
134 
135 
136 
136 
137 
137 
138 
139 
140 
140 
142 
143 
144 
145 
145 
146 
149 
149 
150 

Perea serrato-granulata 
Lucio-Perca americana 
Pomotis vulgaris 
Centrarchusseneusis 222 22 3. 2.: ace ceee ee 
Etheostoma caprodes 
Corvina oscula 
Catostomus cyprinus 
Catostomus oblongus 
CatostomusMteres es 226.) = sas << css eee ae 
Leuciscus pulchellus 
Leuciscus crysoleucas 
Leuciscus atronasus 
Hydrargyra fusca * 
Esox estor 
Bimeloduswillgaris*-2. o2n- 2 accesses cee 
Pimelodus, sp 
Salmo salar 
Salmo namaycush 
Osmerusjeperlanus'=.< 252 -5-— 2- sce sees seee 
Coregonus albus 
Hiodon clodalus 
Lepisosteus oxyurus 
Lepisosteus lineatus* 
Lota maculosa 
Acipenser rubicundus 
Acipenser oxyrhynehus .......--+...--=--.. 
Ammoccetes concolor 

Perea flavescens. 
Stizostedion vitreum. 
Eupomotis gibbosus. 
Ambloplites rupestris. 
Percina caprodes. 
Aplodinotus grunniens. 
Carpiodes thompsoni. 
Moxostoma aureolum. 
Catostomus commersonii. 
Semotilus corporalis. 
Abramis crysoleucas. 
Rhinichthys atronasus. 
Umbra limi. 
Esox lucius. 
Ameiurus vulgaris. 
Ameiurus lacustris. 
Salmo salar. 
Cristivomer namaycush. 
Osmerus mordax. 
Coregonus clupeiformis. 
Hiodon tergisus. 
Lepisosteus osseus. 
Lepisosteus Osseus (young). 
Lota maculosa. 
Acipeaser rubicundus. 

0. 
Ichthyomyzon concolor. 

1849. THompson, Zapock.—Notes on certain Vermont fishes. < Proceedings of the 

Boston Society of Natural History, 1, 1848-1851 (July 18, 1849), 1851, 

163-165. 

In this communication Mr. Thompson described the supposed new species Hsox 

nobilior, which is identical with Esox masquinongy, and another species which he sup- 
posed to be new, under the name Percopsis pellucida, and suggested that this last 
might represent a new genus, for which he would propose the name Salmoperca. 

1850. Barrp, SPENCER F.—A small collection of fishes was made by Professor Baird 

at Westport, N. Y., in Lake Champlain, in 1850, which are catalogued in 

the record books of the department of fishes of the U. 8. National Museum, 
referred to in this paper as ‘‘ Baird coll. 1850.” 

Species as recorded. 

Pimelodus) AMTATWS2 a2. sec-ea- sess ens se 
Ameiurus nebulosus 

Exoglossum ... 
Percopsis 
Corvina oscula 
POLO SHAVCSCEUS atiee sae eas caee Seo cie cece ee 
Am bloplites rupestris ame --..-.----..=----- 
Aicea ke ae GCODPOTALIS Dies. .<j-jncncc mene lenses 

i Dye SUH TS) Cera aa Ce ee ie eee a a 
Photegenis|spilopterus s-). 22. 52. .4-\..20--- 
Micropterus dolomieu 
Catostomus teres 
Semotilus corporalis 

Identification. 

Ameiurus nebulosus. 
Do. 
Do. 
Do. 

Amia calva. 
Exoglossum maxillingua. 
Percopsis guttatus. 

| Aplodinotus grunniens. 
| Perea flavescens. 
Ambloplites rupestris. 
Semotilus corporalis. 

Do. 
Notropis cornutus. 
Notropis whipplii. 
Micropterus dolomieu. 
Catostomus commersonii. 
Semotilus corporalis. 
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1853. THompson, ZADocK.—History of Vermont, natural, civil, and statistical, in three 

parts, with an appendix. Part 1, Natural History, pp. 1 to 224; Appendix, 

Natural History, pp. 5 to 58, 1853. 

Besides the list given in the edition of 1842 Mr. Thompson appends in the present 

volume an additional list of eight species. 

Page. Nominal species. Identification. 

30 |} Lucio-Perca canadensis ........--...--.-.--- Stizostedion canadense. 
31 | Boleosoma tassellatum ..................... Cottogaster copelandi. 
$1 |Cottus gobioides.s2-)2235-2-. -222 Bele eae Uranidea gracilis. 
32 | Leuciscus atromaculatus...........-----.--- Semotilus atromaculatus. 
327|pEsox: nobiliorie nse ewes goer sc eee eee Esox masquinongy. 
33 | Salmoperca pellucida ...-..-. Soe haiicmisiccere Percopsis guttatus. 
34 | Coregonus clupeiformis -.............-----. Argyrosomus artedi. 
35:| Amiaiocellicandarccs-5.--2-- 2 o-- -aue cee Amia calva. 

a Although the name Esox nobilior was first used by Thompson in 1849 (see ante), the 
first description of the supposed new species appeared in this place. 

1872. Dumérit, Auaust.—Histoire Naturelle des Poissons, 1, 1870, 1-608. 

Page. Nominal species. Identification, 

135 | Acipenser (Huso) megalaspis* ............. Acipenser rubicundus. 
419 | "Amiga thompsonil* jess. cecccccawcscsin-=5 Amia calva. 

1855. AGassiz, L.—Synopsis of the ichthyological fauna of the Pacific slope of 

North America, chiefly from the collection made by the United States 

expedition under the command of Capt. C. Wilkes, with recent additions 

and comparisons with eastern types. <American Journal of Sciences and 
Arts, 1855, 71-99. 

Page. Nominal species. Identification. 

76 | Carpiodes thompsoni * -.-..--3/.-....2-=--- Carpiodes thompsoni. 

, 

1877. HaLiock, CHARLES.—Game Fish of North America. The Sportsman’s Gazet- 

teer and General Guide. The game animals, birds, and fishes of North 

America: Their habits and various methods of capture. Copious instruc- 

tions in shooting, fishing, taxidermy, woodcraft, etce., together with a 

directory of the principal game resorts of the country; illustrated with 

maps, 1877, 239-407 (1-688 and 1-208). 

Page. Nominal species. Identification. 

273) (Centrarchus; Neus. sje see seis eemecessaee Ambloplites rupestris. 
292) (ESO XsTClICHIAUNS semana ene eae aa Esox reticulatus. 

304 | Salmo confinis............+-.-.--+-+-------- Cristivomer namaycush. 

808 | Coregonus labradoricus ........--.--:----.: Coregonus labradoricus. 
310) || (Osmerussmordaxt) cease e ecresceae sce es Osmerus mordax. 

1883. JorpAN, Davin §., and GitBert, CHARLES H.—Synopsis of the Fishes of North 

America, Bull. 16, U. S. Nat. Mus. Lv1 + 1018, 1883. 

On page 498, specimen No. 1314, U. 8S. Nat. Mus., collected in Westport Brook, 

Essex County, New York, is described as Cottogaster putnami, which proves to be a 

synonym of C. copelandi. 
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1894. EverMANN, B. W., AND Bran, B. A.—A collection made in Lake Champlain 

and tributary waters by the senior author and Mr. B. A. Bean in 1894, is 

referred to in this paper as ‘‘Evermann & Bean coll. 1894.’ It consists 

of twenty-one species, which is about 40 per cent of all the species recorded 
from Lake Champlain and tributaries. 

1. Lepisosteus osseus. 8. Notropis whipplii. 15. Eucalia inconstans. 

2. Catostomus commersonii. 9. Notropis cornutus. 16. Esox reticulatus. 

3. Pimephales notatus. 10. Notropis atherinoides. 17. Ambloplites rupestris. 

4. Semotilus corporalis. 11. Notropis rubrifrons. 18. Micropterus dolomieu. 

5. Abramis crysoleucas. 12. Rhinichthys cataracte. 19. Perea flavescens. 

6. Notropis blennius. 13 Rhinichthys atronasus. 20. Percina caprodes. 

7. Notropis hudsonius. 14. Exoglossum maxillingua. 21. Boleosoma nigrum olmstedi. 

1894. EvermMann, B. W., and Krenpatit, W. C.—An annotated list of the fishes 

known from the State of Vermont. <Report of U. 8. Fish Commission 

1894 (1896), 579-604. 

Page. Nominal species. Identification. 

584 | Acipenser rubicundus................------ Acipenser rubicundus. 
584: || hepisosteus:.Osseus.-.5 << Sasccc-cacees ces Lepisosteus osseus. 
Hsp PAWMEIUNUS LACUSULISS co Jaemsnccece Ss esesinec ce Ameiurus lacustris. 
b8by|-AmennnusimebulOsuss--sc-s2-eseecasece = ces Ameiurus nebulosus. 
586 | Carpiodes thompsoni.............-------.-- Carpiodes thompsoni. 
586 | Catostomus commersonii....-.......------. Catostomus commersonii. 
586 | Moxostoma aureolum ...............------- Moxostoma aureolum, 
DSTaieeimephalesmnotatusis = sae 4565s one ek Pimephales notatus. 
587. Semotilus) Corporaliss.-- a22-<-0 so. o-Sace~ise Semotilus corporalis. 
DST eNOtLOpISeNUGSONIUSS: < ot 62 Sans sae- 245252 Notropis hudsonius. 
588 | Exoglossum maxillingua............._----- Exoglossum maxillingua. 
589 | Coregonus clupeiformis ...--...-...-..----- Coregonus clupeiformis. 
590 | Coregonus labradoricus.........-.-....---- Coregonus labradoricus. 
o9t) | rAreyrosomus actediy..522- 1222544.) 4ce- oes Argyrosomus artedi. 
Host ROSMELUSMNONCAK: cise c niece con emis ee see as Osmerus mordax. 
Oot.) UUClUS renLeCUlAGUS ace sees cea ees cook cee Esox reticulatus. 
59 fe | MCMISMMUCLUS So seus oe eset cee os aeciyec Esox lucius. 
598 | Lucius masquinongy......-.--.------------ Esox masquinongy. 
HOO PMcalial inconstans. -)35-(e-sse cess se bee Eucalia inconstans. 
600 | Ambloplites rupestris .....-.....-....-----. Ambloplites rupestris. 
600) sHupomotis: gibbosus: 25) 2¢22. 222-2 sone Eupomotis gibbosus. 
600 | Micropterus dolomieu............---------- Micropterus dolomieu. 
601-|Stizostedion vitreum ..-...--s--0------<-6-- Stizostedion vitreum. 
601 | Stizostedion canadense..............-----.- Stizostedion canadense. 
G02 Percas ha vescens cs. sasc. oe easse aces cece Perca flavescens. 

‘ 6020) Percina caprodesi.co-s24--22---2 2 5eceee ssa Percina caprodes. 
603 | Boleosoma nigrum olmstedi..............-. Boleosoma nigrum olmstedi. 
603 | Aplodinotus grunniens...............-....- Aplodinotus grunniens. 
603;|) Lota maculosa... 22. 2 sjccsctcscics ees --------| Lota maculosa. 

1897. Ratupun, RicHarp, and WAKEHAM, WiLL1AM.—Report of the Joint Commis- 

sion relative to the preservation of the fisheries in waters contiguous to 

Canada and the United States. House Document No. 315, Fifty-fourth 
Congress, second session, 1897, 14-178. 

Page. Nominal species. Identification. 

42) Stizostedion vitreumM -- 2... ...0eecsecsseess Stizostedion vitreum. 
43 | Coregonus labradoricus ...................- Coregonus labradoricus. 
43 | Coregonus:clupeiformis ................-... Coregonus clupeiformis. 
CANN 5) FCS Ce ee. ee ee ee eee Micropterus dolomieu. 
BAD AGING UF OU Gs sccticu ot vlcceces on ais accu ce meciec sce Cristivomer namaycush. 
Aa MCHOW PEL Mires swe sisicass ccucicvece case chores Perca flavescens. 

1897. Montpetit, A. N.—Les poissons d’eau douce du Canada, 1897, xrv-+1-583. 

Page. Nominal species. Identification. 

1] ALUN TESS CS) Se Cristivomer namaycush. 
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1898. Titcoms, Joan W.—On November 10, 1898, Mr. John W. Titcomb made a con- 

siderable collection of fishes in Caspian Lake. These were sent to the 

Fish Commission for identification, and represent the following species: 

Catostomus catostomus, Catostomus commersoni, Semotilus atromaculatus, 

Notropis cornutus, Couesius plumbeus, Salmo sebago, Cristivomer namaycush, 

Salvelinus fontinalis, and Osmerus mordax. Of these the Sebago salmon, 

lake trout, and the smelt were introduced. 

‘LIST OF SPECIES. 

1. Ichthyomyzon concolor (Kirtland). Silver Lamprey; ‘‘ Mud-eel”’; ‘“ Blind-eel.”’ 

Lake Champlain (De Kay 1842) and Winooski River (Thompson 1842). 

Not seen by us, but common according to Thompson. 

2. Acipenser rubicundus Le Sueur. Lake Sturgeon. Lake Champlain (Thompson 

1842, Duméril 1870, and Evermann & Kendall 1894). Not uncommon. 

Mr. J. W. Titcomb informs us that examples weighing as much as 75 pounds 

are often taken. 

3. Lepisosteus osseus (Linnzeus). Gar-pike. Lake Champlain and Winooski River 

at Burlington (Thompson 1842); Lake Champlain (Evermann & Kendall 

1894), and Lake Champlain at Rouses Point (Evermann & Bean coll. 1894). 

Common. 
4. Amia calva Linneus. ‘‘ Bowfin’’; ‘ Mud-fish”’; “Scaled Ling.’ Lake Cham- 

plain at Westport, N. Y. (Baird coll. 1850); Lake Champlain at Whitehall, 

and Winooski River (Thompson 1853); and Lake Champlain (Duméril 1872). 

Common; reaching a weight of several pounds. 

5. Ameiurus lacustris (Walbaum). Great Lakes Cat-fish; ‘‘ Cat-fish.’ Lake 
Champlain and Winooski River (Thompson 1842); Missisquoi Bay (Ever- 

mann & Kendall 1894). A female received April 25, from Missisquoi Bay, 

was 25 inches long and weighed 7.25 pounds. 

6. Ameiurus vulgaris (Thompson). ‘‘Bullpout.’”? Lake Champlain (Thomp- 

son 1842). Said by Thompson to be plentiful. 

7. Ameiurus nebulosus (Le Sueur). ‘‘Hornpout.’? Lake Champlain at Westport, 

N. Y. (Baird coll. 1850) ; Lake Champlain (Evermann & Kendall 1894); and 

Upper Saranac Lake (Evermann coll. 1901). Doubtless abundant. : 

8. Carpiodes thompsoni Agassiz. ‘‘Carp Sucker’’; “Drum”; “Buffalo.” Lake 

Champlain (Agassiz 1855, and Evermann & Kendall 1594). A nearly ripe 

female 21 inches long and weighing 7 pounds was received April 25. The 

ovaries alone weighed 2. 5 pounds. 
9. Catostomus catostomus (Forster). Long-nosed Sucker. State of Vermont (Le 

Sueur 1817), Caspian Lake (Titcomb coll. 1898), and Little Clear Pond near 

Saranac Inn (Evermann coll. 1901). This sucker is abundant in Sleeper 

River, in the eastern part of Vermont. Though not definitely recorded from 

Lake Champlain since Le Sueur’s time, it is doubtless not rare there. It is 

common in Little Clear Pond at the Saranac State fish-hatchery. 

10. Catostomus commersonii (Lacépéde). Common Sucker; ‘‘Black Sucker’’; 

“‘Black-fin Sucker.’? Lake Champlain (Thompson 1842, Baird coll. 1850); 

Missisquoi Bay (Evermann & Kendall 1894); Saranac River, Plattsburg, 
N. Y. (Evermann & Bean coll. 1894); Caspian Lake (Titcomb coli. 1898); 

and Little Clear Pond near Saranac Inn (Eyermann coll. 1901). Doubtless 

common. A nearly ripe female weighing 3 pounds was received April 25 

from Missisquoi Bay. The species apparently spawns here early in May. 

11. Moxostoma aureolum (Le Sueur). Redhorse; ‘‘Mullet.”’ Lake Champlain 

(Thompson 1842), and Missisquoi Bay (Evermann & Kendall 1894). A 

nearly ripe male 15 inches long, weighing 1.5 pounds, and a nearly ripe 

female 25.5 inches long, weighing 7.25 pounds, were received April 25 irom 

Missisquoi Bay. 
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Pimephales notatus (Rafinesque). Blunt-nosed Minnow. Missisquoi Bay 

(Evermann & Kendall 1894); Scioto Creek, Coopersville, N. Y. (Evermann & 
Bean coll. 1894). Common throughout the lake. 

Semotilus corporalis (Mitchill). Silver Chub. Lake Champlain (Thompson 

1842, DeKay 1842, and Evermann & Kendall 1894); Lake Champlain, West- 

port, N. Y. (Baird coll. 1850); and Scioto Creek, Coopersville, N. Y., and 

Saranac River, Plattsburg, N.Y. (Evermann & Bean coll. 1894). Common. 

Semotilus atromaculatus (Mitchill). Horned Dace; Creek Chub. Thompson 

(1853) says: ‘‘This is one of the most common fishes of this genus in the 
western part of Vermont. It abounds almost everywhere, both in the 
rivers and small streams.’’ Caspian Lake (Titcomb coll. 1898). 

Abramis crysoleucas (Mitchill). Roach. Lake George (Rafinesque 1817 and 

1820) ; Lake Champlain (Thompson 1842); Rouses Point and Scioto Creek, 

Coopersville, N. Y. (Evermann & Bean coll. 1894). Probably common. 

Notropis blennius (Girard). Straw-colored Minnow. Scioto Creek, Coopers- 

ville, N. Y. (Evermann & Bean coll. 1894). Several specimens (12) were 

obtained of a species of Notropis which we provisionally identified with 

this species, but they were unfortunately lost before the identification could 

be verified. They were each 2 to 2.75 inches long, and one example exam- 

ined gave the following characters: Head 4; depth 5; eye large, 3; scales 
6-36-3, 13 rows before dorsal; teeth 44; D. 8; A. 7. 

Notropis hudsonius (Clinton). Spot-tail Minnow. Missisquoi Bay (Evermann 

& Kendall 1894); Scioto Creek, Coopersville, N. Y., and Rouses Point, N. Y. 

(Evermann & Bean coll. 1894). Doubtless common in the lake. 

Notropis whipplii (Girard). Silver-fin. Lake Champlain at Westport, N. Y. 

(Baird coll. 1850); Scioto Creek, Coopersville, N. Y. (Evermann & Bean 

coll. 1894). Apparentiy not common. 

Notropis cornutus (Mitchill). Red-fin. Lake Champlain at Westport, N. Y. 

(Baird coll. 1850); Saranac River, Plattsburg, N. Y., and Scioto Creek, 

Coopersville, N. Y. (Evermann & Bean coll. 1894); and Caspian Lake, 

(Titcomb coll. 1898). One of the most abundant creek minnows. 

Notropis atherinoides Rafinesque. Silverside Minnow. Scioto Creek, Coopers- 

ville, N. Y. (Evermann & Bean coll. 1894). Not common; only one 

specimen obtained. 

Notropis rubifrons (Cope). Rosy-front Minnow. Scioto Creek, Coopersville, 

N. Y. (Evermann & Bean coll. 1894). Probably common in the streams. 

Rhinichthys cataractz (Cuvier & Valenciennes). Long-nosed Dace. Saranac 

River, Plattsburg, N. Y. (Evermann & Bean coll. 1894). Common; 50 
specimens obtained, each 2 to 3.5 inches long. 

Rhinichthys atronasus (Mitchill). Black-nosed Dace. Lake Champlain 

tributaries (Thompson 1842); Saranac River, Plattsburg, N. Y. (Evermann 

& Bean coll. 1894). Apparently less common than the preceding species; 

only 8 examples obtained. 

Couesius plumbeus (Agassiz). Caspian Lake (Titcomb coll. 1898). 

Exoglossum maxillingua (Le Sueur). Cutlip. Lake Champlain (Rafinesque 

1818); Saranac Lake (Baird coll. 1850); Plattsburg, N. Y. (Evermann & 

Kendall 1894); Scioto Creek, Coopersville, N. Y., and Saranac River, 

Plattsburg, N. Y. (Evermann & Bean coll. 1894). Probably not abundant; 

only one specimen obtained in Scioto Creek and 7 in the Saranac River. 

Anguilla chrysypa Rafinesque. Common Eel. Lake George, Lake Cham- 

plain, ete. (Rafinesque 1817). 

Hiodon tergisus Le Sueur. Moon-eye; ‘“‘White Shad.’’ Lake Champlain 

(Thompson 1842). Not common. 
Coregonus quadrilateralis Richardson. Round White-fish; ‘‘Frost-fish’’ ; 

Menominee White-fish. Lake Champlain (Evermann & Kendall 1894). 



224 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

29. Coregonus clupeiformis (Mitchill). Common White-fish. Lake Champlain 
(Thompson 1842, Rathbun & Wakeham 1897, and Evermann & Kendall 
1894). 

30. Coregonus labradoricus (Richardson). ‘‘Shad-waiter’’; ‘‘Shad.’’ Lake 

Champlain (Hallock 1877); Missisquoi Bay (Evermann & Kendall 1894 

and Rathbun & Wakeham 1897); Butler Island and Maquam (Rathbun & 

Wakeham 1897). This is the most abundant species of white-fish occurring 
in this lake. 

31. Argyrosomus artedi (Le Sueur). Cisco. Lake Champlain (Thompson 1853). 
There are specimens in the U. 8. National Museum from Lake Champlain as 

follows: No. 17000 from Vergennes; Nos. 35348, 35350, and 7307 from Lake 

Champlain; No. 35351, Ticonderoga. 

32. Salmo salar Linnzus. Salmon. Lake Champiain (Thompson 1842). For- 

merly very plentiful in the lake, but we have seen no recent references. 
[Salmo sebago Girard. Introduced into Caspian Lake (Titcomb coll. 1898) ]. 

33. Salvelinus fontinalis (Mitchill). Brook Trout. Caspian Lake (Titcomb coll. 

1898) and Upper Saranac Lake (Evermann coll. 1901). Doubtless common 

in most of the Adirondack waters tributary to the lake. 

34. Cristivomer namaycush (Walbaum). Lake Trout; ‘‘ Longe.’’ Lake George 

(Rafinesque 1817); Lake Champlain (Rafinesque 1817, Thompson 1842, 

Rathbun & Wakeham 1897, and Montpetit 1897); Lower Saranac Lake 

(Hallock 1877); Caspian Lake (Titcomb coll. 1898). Formerly not rare, 

but now not often taken. 

35. Osmerus mordax (Mitchill). Smelt; ‘‘ Ice-fish.’”’ Lake Champlain (Thompson 
1842, Hallock 1877, and Evermann & Kendall 1894); Caspian Lake (Tit- 

comb coll. 1898). Common; caught through ice in February and March. 

36. Umbra limi (Kirtland). Mud Minnow. Lake Champlain (Thompson 1842). 

Apparently rare. 

37. Esox reticulatus Le Sueur. Pickerel. Lake Champlain (Hallock 1877); Mis- 

sisquoi Bay (Evermann & Kendall 1894). Rather common. 

88. Esox lucius Linneus. Pike. Lake Champlain (Thompson 1842 and Ever- 

mann & Kendall 1894). Common. 

39. Esox masquinongy Mitchill. Muskallunge. River Lamoille (Thompson 1849 

and 1853); Lake Champlain (Evermann & Kendall 1894). Taken only 

occasionally. 

40. Eucalia inconstans (Kirtland). Brook Stickleback. Tributary brook of Pike 

River, which flows into Missisquoi Bay (Evermann & Kendall 1894); 

Saranac River, Plattsburg, N. Y.(Evermann & Bean coll. 1894). Common 

locally. 
41. Percopsis guttatus Agassiz. Trout Perch. Lake Champlain at Burlington 

and Winooski River (Thompson 1849 and 1853); Lake Champlain at West- 

port, N. Y. (Baird coll. 1850). Not common. 

42. Ambloplites rupestris (Rafine$que). Rock Bass. Lake Champlain (Thomp- 

son 1842 and Hallock 1877); Lake George (Baird coll. 1850); Missisquoi 

Bay (Evermann & Kendall 1894); Scioto Creek, Coopersville, N. Y. (Ever- 

mann «& Bean coll. 1894). Quite common. 

43. Eupomotis gibbosus (Linnzeus). Common Sun-fish; ‘‘Pond Perch.”’ Lake 

Champlain (Thompson 1842.) Common. 
44. Micropterus dolomieu Lacépéde. Small-mouth Black Bass. Lake Champlain 

(Baird coll. 1850); Missisquoi Bay (Evermann & Kendall 1894); Lake 

Champlain (Rathbun & Wakeham 1897); Scioto Creek, Coopersville, N. Y. 

(Evermann & Bean coll. 1894.) Common. 
45. Micropterus salmoides (Lacépéde). Large-mouth Black Bass. No specimens 

obtained by us, but Mr. John W. Titcomb informs us that it is quite common 

in Lake Champlain and in several ponds in Vermont. 
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Stizostedion vitreum (Mitchill). Wadll-eyed Pike. Lake Champlain (Thomp- 

son 1842); Lake Champlain, Winooski and Lamoille rivers (Evermann & 

Kendall 1894) ; Missisquoi Bay, Hog Island, and Alburg shore (Rathbun & 

Wakeham 1897). A common and important food fish. An unripe male 25 

inches long, weighing 5.5 pounds, and an unripe female 18.25 inches long, 

weighing 2.5 pounds, were received April 25 from Missisquoi Bay. Their 

condition indicated that their spawning time would be some time in May. 

Stizostedion canadense (Smith). Sauger; ‘‘ Rock Pike.’’ Lake Champlain 

(Thompson 1842 and Evermann & Kendall 1894). Probably not very com- 

mon. A nearly ripe female, 14.5 inches long and weighing three-fou: ths of a 

pound, and an unripe male 15 inches long, of the same weight, were received 

April 25. These indicated a spawning time for the species a little earlier than 

for the wall-eyed pike. 

Perca flavescens (Mitchill). Yellow Perch. Lake Champlain basin (Thomp- 

son 1842; Baird coll. 1850); Missisquoi Bay (Evermann & Kendall 1894) ; 

Scioto Creek, Coopersville, N. Y. (Evermann & Bean coll. 1894); Lake 

Champlain (Rathbun & Wakeham 1897); Upper Saranac Lake at Rustic 

Lodge (Evermann coll. 1900 and 1901). Very abundant everywhere. 

Percina caprodes (Rafinesque). Log Perch. Lake Champlain basin (Thomp- 

son 1842); Missisquoi Bay and Lake Champlain at Rouses Point and Platts- 

burg (Evermann & Kendall 1894); and Scioto Creek, Coopersville, N. Y. 

(Evermann & Bean coll. 1894). Apparently not common. 

Cottogaster copelandi (Jordan). Copeland’s Darter. Lake Champlain? 

(Thompson 1853); Westport Brook, Essex County, N. Y. (Jordan & Gilbert 

1883). 
Boleosoma nigrum olmstedi (Storer). Tesselated Darter. Missisquoi Bay 

(Evermann & Kendall 1894); Scioto Creek, Coopersville, N. Y., and Sara- 

nac River, Plattsburg, N. Y. (Evermann & Bean coll. 1894). Quite common 

in all suitable places. 

Aplodinotus grunniens (Rafinesque). Fresh-water Drum; ‘‘Sheepshead.’’ 

Lake Champlain (Thompson 1842 and Baird coll. 1850); and Missisquoi 

Bay (Evermann & Kendall 1894). Said to be quite common. An unripe 

male 28 inches long, weighing 12.5 pounds, and a nearly ripe male 19 inches 
long, weighing 3.75 pounds, were received from Missisquoi Bay April 25. 

Lota maculosa (Le Sueur). Ling; ‘‘Methy.’? Lake Champlain basin (Thomp- 
son 1842); Missisquoi Bay (Evermann & Kendall 1894). Probably common. 

Uranidea gracilis (Heckel). ‘‘Chucklehead.’’ River Lamoille, Johnson, Vt. 

(Thompson 1853). Apparently not common. 

F. C. 1901 ——15 





AN ANNOTATED LIST OF THE FISHES KNOWN TO OCCUR IN 
THE ST. LAWRENCE RIVER. 

By Barton WarrEN EvERMANN and WILLIAM CoNVERSE KENDALL. 

In June and July, 1894, the senior writer of this paper and Mr. 
Barton A. Bean, of the United States National Museum, made a con- 
siderable collection of fishes in the St. Lawrence River and certain of 
its tributaries in New York and Vermont. The principal stations where 
collecting was done were in the St. Lawrence River below Cape Vincent, 
near Clayton, near Alexander Bay, and below Ogdensburg; in the 
Racket River at Norfolk, and in Lake Memphremagog and Clyde 
River, Vermont. The collecting at Cape Vincent was done along the 
river shore on the New York side just above the town, and at Grass 
Bay, 4 miles below the town. The species seen at Clayton and 
Alexander Bay were either in the markets or live-boxes. The col- 
lecting at Ogdensburg was done on the Canadian shore of the St. 
Lawrence River, about 4 or 5 miles below the town, and around Spen- 
cer and Chimney islands, 24 species being obtained. The Racket 
River was examined one mile below Norfolk. Seining was done on 
a riffle with bed-rock bottom covered more or less by loose stones. 

Lake Memphremagog and Clyde River were seined near Newport, and 
we have already reported upon the collection in ‘‘ Fishes of Vermont.” 

While at Axton, in the college forest of the New York State College 
of Forestry in the spring of 1900 and 1901, Professor Evermann 
obtained a few fishes from Follingsby, Rock, and Ampersand ponds, 
all of which are tributary to the Racket River. 
Through the kindness of the late Hon. A. Nelson Cheney, of the New 

York State Fish Commission, the United States Fish Commission 

received in December, 1900, 8 specimens of the Labrador white-fish 
from Chateaugay Lake. 

The present paper is a report upon these various collections; and 
that the paper may correctly and fully represent our present knowl- 
edge of the fish-fauna of the St. Lawrence River, we have included 
all previously published references, known to us, to fishes in that 
river or itstributary waters. For obvious reasons we have not included 

references to the Great Lakes nor to Lake Champlain. The exact 
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territory included may be stated as the St. Lawrence River proper 
from the outlet of Lake Ontario to its mouth in the Gulf of St. Law- 
rence, together with all its tributary streams and lakes between those 
two points, exclusive of Lake Champlain, upon whose fishes we have 
prepared a separate report. 

That the paper may be more useful as a guide to the literature per- 
taining directly to the fishes of the St. Lawrence River basin, a 
bibliography of all papers of that character known to us is given. 

The tities are arranged chronologically, and under each is given a list 

of the species mentioned in it, and our identification of each in current 
nomenclature. In the formal list of species reference is made back 
to the authority for the record. 

The total number of species now known from the St. Lawrence 
basin, as herein limited, is 71, only 63 of which are fresh-water species, 
a number surprisingly few and to be accounted for chiefly by the 
fact that so little collecting has really been done in the St. Lawrence or 
its tributaries. Very little has been done in the river itself or in any 
of its southern tributaries, while the vast territory lying north and west 
of the St. Lawrence and drained by it is, ichthyologically, almost a 
terra incognita so far as definite knowledge of its fishes is concerned. 
It has long been known to anglers as the fisherman’s paradise, but the 
anglers are uncertain even as to the species of trout found therein, to 
say nothing of the species which are not game fishes. Explorations in 
this region are necessary to make out the geographic distribution of 
several species now little understood, notably the Canadian red trout, 
the ouananiche, and the other Salmonidw. Even the relationships of 
a number of the Salmonidw@ remain to be determined. Systematic col- 
lecting anywhere north of the St. Lawrence would add very materially 

to our knowledge of the relationships and distribution of the fishes of 
that vast territory; and careful collecting in the streams and lakes of 
northern New York would doubtless add many species to the fishes now 
known from that region. Localities of special interest are Chateaugay 
and Chazy lakes, the Racket River basin, and the Oswegatchie River. 
The lower St. Lawrence tributaries also deserve careful investigation. 

BIBLIOGRAPHY. 

1836. RicHarpson, JonNn. Fauna Boreali-Americana, or the Zoology of the northern 

part of British America. Part Third. The Fish, 1836, 1-xv+-1-327. 

Nominal species. Identification. 
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*The species described as new in each paper are indicated by an asterisk. 
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1853. Barrp, Spencer F. A small collection of fishes made by Professor Baird in 
September, 1853, in the neighborhood of Montreal and Quebec, and 

recorded in the catalogues of the department of fishes, United States 

National Museum, is referred to in this paper as ‘‘ Baird coll. 1853.’? No 

report on this collection has ever been published. 

Leche Nominal species. Identification. 

ca Boleosoma olmstedi........:../..------ Boleosoma nigrum olmstedi. 

1957 | Percina, caprodes ~. <2... 0.5... ..-| Perecina caprodes. 
1258 | Catonotus flabellatus .............- ..-| Etheostoma flabellare. 
Bea PE CreaiNAVeSCeNS . 22.5 ssc.c0c0--2-cc05e00 Perea flavescens. 
8965 | Semotilus corporalis.........--.-..-.-.- Semotilus corporalis. 
Sete ybOLnyNGNUS) 4....ccss62 seen biss-20 - ens Pimephales notatus. 

1859. Dawson, J. W. On a new species of stickleback (Gasterosteus gymmnetes). 

<Canadian Naturalist and Geologist, tv, 1859, 321-324, 3 figures. 

Nominal species. Identification. 

Gasterosteus gymnetes*.............---------- Eucalia inconstans. 

1859. Herpert, WintiAmM Henry. Frank Forester’s Fish and Fishing of the United 

States and British Provinces of North America, 1859, 1-xv + 16-512. 

Nominal species. Identification. 

Huro nigricans; Centrarchus fasciatus; Gris- 

1862. Fortin, PIERRE. 

tes nigricans 
ROORPTGINGH HIN en nce etnies Ne ealoe ce 
Sobci® iE See eee eee eae ye ie 

Micropterus dolomieu. 
Salmo salar. 
Salvelinus fontinalis. 

List of the cetacea, fishes, crustacea, and mollusea, which 

now inhabit and have inhabited the Canadian shores of the Gulf of St. 

Lawrence and are objects of fishing operations, whether on a large or small 

seale, and which are used as bait, ete. < Annual Report of Pierre Fortin, 

esq., magistrate in command of the expedition for the protection of the 

fisheries in the Gulf of St. Lawrence, during the season of 1862; Appendix 

109-124. 

Nominal species. Identification. 

Wer HONG eae Secitiane s\oist aconidea os is sees was 
SOMONE UPSET pa ee stays one aceoeieccs access 
BEOMPLUS SCOMDIUBS. (0: ~~ -o—2).(.=-- 5 -2--------- 
ERP PORIORBUNMOIGATIB tise cctscncsjooccnaececs 
PIPEEGNECLCR OSS som: so soe ceccececcccaceesces 
REE AIP TIE hs cise ca sicn wens «isa ewes 
Salmo fontinalis; Salmo trutta; Salmo albus - 
Osmerus viridescens; Osmerus eperlanus ..... 
moa salar 

Alosa sapidissima. 
Clupea harengus. 
Scomber scombrus. 
Hippoglossus hippoglossus. 
Pseudopleuronectes americanus. 
Anguilla chrysypa. 
Salvyelinus fontinalis. 
Osmerus mordax. 
Salmo salar. 
Gadus callarias. 
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1863. Fortin, Prerre. Continuation of the list of fish of the Gulf and River St. 

Lawrence. <Annual Report of Pierre Fortin, esq., commanding theexpe- 
dition for the protection of the fisheries in the Gulf of St. Lawrence during 
the season of 1863. Fisheries appendices from Annual Report for 1863, 

of the Hon. Wm. McDougal, commissioner of crown lands, for the year 

1863 (1864), 60-72. 

Nominal species. Identification. 

Perea Tlavescenszcj-csesesccencecesceecoasscce se 
Labrax lineatus; Perea saxatilis .............. 
GCatostomilus!CommumnMis!ss2-s2-2-ses4-222o5552 52 
Alosa tyrannus; Alosa vernalis ..............- 
Bsox reticulatus:s2s202 5. Joe: Se as deinen oe ceaceers 
SOX CStOL Ss. ac sccoe sie se'siee aa sotlee sce ee eeee 
Coregonus albus....---.- hos Srevale Seo aye is eveererere eee 
Lota inornata; Lota vulgaris.................. 
Cyclopterus lumpus; Lumpus vulgaris......-. 
Acipenserioxyrhinehus) 2eees-cssc~.- sco eseeee 
Petromyzon we eee cee eee eee ee eee eee ee eee 

Perea flavescens. 
Roccus lineatus. 
Catostomus commersonii. 
Pomolobus pseudoharengus. 
Esox reticulatus. 
Esox lucius. 
Coregonus labradoricus. 
Lota maculosa. 
Cyclopterus lumpus 
Acipenser sturio. 
Ichthyomyzon concolor. 

1864. Fortin, PIERRE. 

River St. Lawrence. 

Continuation of the list of fishes found in the Gulf and 

< Annual report of Pierre Fortin, esq., stipendiary 

magistrate, commander of the expedition for the protection of fisheries 

in the Gulf of St. Lawrence on board La Canadienne during the season of 

1864 (1865), 61-69. 

Nominal species. Identification. 

Lucioperca americana 
Lucio-perca canadense 
Centrarchus!eemeus) acece aecins -cetee nieces 
Pomotis vulgaris She 
Hiodonstergisus ees e5.-ces eee ae eee eee 
Lepisosteus osseus; Lepisosteus longirostris -. . 
ACIPETISCL DEGVALOSULIS Se eee ceee nee meee emcee 
“Short-nosed Sturgeon (Le Sueur)’’ 

Stizostedion vitreum. 
Stizostedion canadense. 
Ambloplites rupestris. 
Eupomotis gibbosus. 
Hiodon tergisus. 
Lepisosteus osseus. 
Acipenser sturio. 
Acipenser brevirostris. 

1865. Fortin, Prerre. Continuation of the list of fishes taken in the Gulf and River 

St. Lawrence. < Annual report of Pierre Fortin, esq., stipendiary magis- 

trate in command of the expedition for the protection of the fisheries in 

the Gulf of St. Lawrence, on board La Canadienne during the season of 

1865 (1866) , 69-79. 

Nominal species. 

Pimelodtis|mebwlOsusseeece scree clea -iniaaieielrae 
Leuciscus canadensis * 
Leuciscus vittalus 
Leuciscus atromaculatus 
Cyprinus catostomus; Catostomus forsterianus. 
Catostomus tuberculatus 

Identification. 

Ameiurus nebulosus. 
Semotilus corporalis. 
Notropis cornutus. 
Semotilus atromaculatus. 
Catostomus catostomus. 
Erimyzon sucetta oblongus. 

Catostomus macrolepidotus .........-.-------- Moxostoma aureolum? 
Sclerognathus eyprinus 
Hydrargyra atricauda.................-------- 
Amia ocellicauda ee eee ee ee ee ee ee eee wee 

Carpiodes thompsoni? 
Umbra limi. 
Amia calvya. 
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1868. GinrHerR, ALBERT. Catalogue of the fishes in the British Museum, vir, ~-xx-+ 

1-512, 1868. = 

Nominal species. Identification. 

WH BORLOBTUN UOLENS eis c cs ccieis (= is aisle seins = cele ele/anie Catostomus commersonii. 
CaTOstomuUsiGanplo: 4.25250 ss 2 sooo sk sce scene Moxostoma aureolum. 
Rhinichthys marmoratus ....--. Past Scie. Rhinichthys cataract. 

1873. WuireaveEs, J. F. Report on further deep-sea dredging operations in the Gulf 

of St. Lawrence, with notes on the present condition of the marine fisheries 

and oyster bedsof part of that region. <Sixth Annual Report of the 

Department of Marine and Fisheries. Appendix U, 1873, 178-204. 

Nominal species. Identification. 

| DIIEENN VITIG CSCONS osc. os ooo ee ania sa'ae'se Osmerus mordax. 

1873. Hatiock, CHartes. The Fishing Tourist; Angler’s Guide and Reference Book; 

I-x1v-+15-239, 1873. 

| Nominal species. | Identification. 

Salmo ouananiche. 
Salmo salar. Salmo salar 

| Salmo gloveri 

1877. Hatiock, CHartes. The Sportsman’s Gazetteer and General Guide * * * 

The Game Fishes of North America, 239-411, 1877. 

Nominal species. Identification. 

Esox nobilior; Esox estor ............-.-...--- Esox masquinongy. 
ERONAUUICLUS soe. 2a dt eo Olek tes da Sede kia Esox lucius. 
SPLIT Sil bites 3 a er eae anne Salno salar. 
SPETOISC DO One emt renee en eee en none Salmo sebago. 
Coregonus labradoricus ...............---+---- Coregonus labradoricus. 

1884." RoosrvELT, RoperT BARNWELL. The Game Fish of the Northern States and 

British Provinces, 1-324, 1884. 

Nominal species. Identification. 

BANG a MATING =... c555. f2-.< aaclnpie esa sae ee Salvelinus fontinalis. 
SAIGIG}t 2.1 see Salmo salar. 
UD Sao 2s bees pS oe es Meer es ee Sa Salvelinus fontinalis. 

PRRs MIDE TICS (eet sce lc Scastoscncscie ces Micropterus dolomieu. 

1884. Jorpan, Davip S. Description of four new species of Pecilichthys in the 

United States National Museum. <Proc. U. 8. Nat. Mus. 1884 (Sept. 27, 

1885), 477-480. 

Nominal species. Identification. 

Miia yl t sb or Etheostoma boreale. 
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1884. Goopr, GEorGE Brown. Natural history of useful aquatic animals. <The 
fisheries and fishery industry of the United States, section I, text, I-xxxIv 

-+ 1-895, 1884. 

Nominal species. Identification. 

Roceuslineatis eae Vas eek sews cee Roccus lineatus. 
Micropterus| Golomieule :asb-s.-neeeees cen Micropterus dolomieu. 
Micropterusisallmoidiesses sae sseer seein = aiatnln Micropterus salmoides. 
Clupealwernalis:epascetc saltsec oe cision sieieieie Pomolobus pseudoharengus. 
Clupearsapidissim ay 2222) ses. 21sec eels Alosa sapidissima. 
Salmo salar. coset 2 a tosh see soe se re ciaas oot Salmo salar. 
NSOX, NODUMLOT rss ces cece ee ee bese ae =e Esox masquinongy. 

1886. Marner, Frep. Memoranda relating to Adirondack fishes, with descriptions 

of new species, from researches made in 1882. Adirondack Survey, appen- 
dix, twelfth report (zoology), 1886, 1-56. ; 

Nominal species. Identification. 

Micropterus/dolomieutss-2 2s. sscos- seen Micropterus dolomieu. 
MSOXMUCTUS Ia. Sees ao Ae Sse e cee eee ce eee ese Esox lucius. 
WE] Seer ese oem nse cation Seb lnae ceete ciameretee rai Anguilla chrysypa. 
Semostilustbullanss=o- 2 sece-2-os--eecceeeee ase Semotilus corporalis. 
Prosopium’ quadrilaterales.-- 2. -.-- -2-2---<- Coregonus quadrilateralis. 
ATM CMUBISICAUUSs sia sitoee see Series nie = since aaiei=ie Ameiurus nebulosus. 
Wranideaeracilisesscssececcencce =e sels ele siair Uranidea gracilis. 

1892. Roperts, CHARLES D. The Canadian Guide Book, 1-vi11-- 1-270, 1892. 

Nominal species. Identification. 

Ousmamiche! ss. 55 222i ee eee ee eee eee Salmo ouananiche. 
SalIMOM Pent ao le ci colo ioe aos a eset -....| Salmo salar. 

1892. Creicuton, J. G. Aylwin. The landlocked salmon, or Wananishe. <_Ameri- 

can Game Fishes. Their habits, habitat, and peculiarities; how, when, 

and where to angle for them. 81-110, 1892. 

Nominal species. Identification. 

Salmo salar, variety Sebago.................-- Salmo ouananiche. 
LWGS:e S(O be oe Seo Shoo aeeeeoeccoacsscodcaSe- Esox lucius. 
Stizostedium) vatreumy 3020 -- secs caisissecciem sae Stizostedion vitreum. 
TPLOUWL Senses ns sc Ree Soe eee Eee eb ooeseeee Salvelinus fontinalis. 

1893. GarMAN, S. The Lac de Marbre trout, a new species. <Science, July 14, 

1893, 23. 

Nominal species. Identification. 

Salmo (Salvelinus) Marstoni.................. Salvelinus marstoni. 
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1894. EvermMANnN, Barton W., anp SmirH, Huan M. The Whitefishes of North 

America. < Report U. 8. Fish Commission for 1894 (1896) , 283-324, and 
pls. 11-27. 

Nominal species. Identification. 

Goreronus labTaAd OLICUS! 322 242- S Ss se se = se: = Coregonus labradoricus. 

1894. McCarruy, Evgenr. The Leaping Ouananiche; what it is; where, when, and 

how to catch it. 1894, 1-66. Forest and Stream Publishing Co. 

Nominal species. Identification. 

CRA PIRIAICHO wera sence eee emer ee ver acie D one Salmo ouananiche. 
(S). UCD TET Ag 07 VS [Se Oe etre one ee neh Ace eae Salvelinus fontinalis. 
HICKeLENCBLOCHECL) sees ses aes ee ee osieeee one cls Esox lucius. 
EXECNCDOTE)eesncs 2. caesar cn cnesceces eal cecccs Stizostedion yitreum. 

1894. EverMANN, B. W., and Bean, B. A. A collection made at various points in the 

St. Lawrence River, in New York and vicinity, by the senior author and 

Mr. B. A. Bean in 1894, is referred to in this paper as ‘‘Evermann & 

Bean coll. 1894.’’ It consists of 31 species, 10 of which have not to our 

knowledge been previously recorded from the St. Lawrence basin. 

1. Ichthyomyzon concolor. 12, Notropis rubrifrons.* 22. Eupomotis gibbosus. 

2. Acipenser rubicundus. 13. Rhinichthys atronasus. 23. Micropterus dolomieu. 

3. Ameiurus lacustris. 14. Couesius plumbeus. 24. Micropterus salmoides. 

4. Catostomus commersonii. 15. Exoglossum maxillingua.* 25. Stizostedion vitreum. 

5. Moxostoma anisurum.* 16. Pomolobus pseudoharengus. 26. Perea flavescens. 

6. Pimephales notatus. 17. Esox lucius. 27. Percina caprodes. 

7. Semotilus corporalis. 18. Esox masquinongy. 28. Cottogaster cheneyi. 

8. Notropis blennius.* 19. Fundulus diaphanus.* 29. Boleosoma nigrum olmstedi., 

9. Notropis hudsonius.* 20. Percopsis guttatus.* 30. Cottus ictalops.* 

10. Notropis whipplii.* 21. Ambloplites rupestris. 31. Lota maculosa. 

11. Notropis atherinoides.* 

1894. EvermMann, Barton W., AND KENDALL, WILLIAM C. An annotated catalogue 

of the fishes known from the State of Vermont. <Report U. 8S. Fish 

Commission for 1894 (1896), 579-604. 

The following species are recorded in this paper from the St. Lawrence basin: 

1. Ameiurus nebulosus. 6. Rhinichthys atronasus. 11. Osmerus mordax. 

2. Catostomus commersonii. 7. Couesius plumbeus. 12. Esox lucius. 

3. Semotilus corporalis. 8. Coregonus quadrilateralis. 13. Micropterus dolomieu. 

4. Semotilus atromaculatus. 9. Coregonus labradoricus. 14, Perca tavescens. 

5. Notropis cornutus. 10. Cristivomer namaycush. 

1896. CuampBers, E. T. D. The Ouananiche and its Canadian environment. 

I-XXII + 1-357, 1896. 

Nominal species. Identification. 

ULE ENE GG) oe oe ee ae Salmo ouananiche. 
Salvelinus namaycush ................2..---+- Cristivomer namaycush. 
Salmo salvelinus marstonii...............----- Salvelinus marstoni. 
UE nS i Semotilus corporalis. 
Coregonus clupeiformis Coregonus labradoricus. 
Figkerel/ or Dore. ss). 0s 3-2-2355 52. .--;| Stizostedion vitreum. 
Ui ROGUE ay Ce .-| Esox lucius. 
Lota americana; Lota maculosa Lota maculosa. 



234 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

1897. Montpetit, A. N. Les poissons d’eau douce du Canada, 1-552, 1897. 

Nominal species. 

Peres fla vescenstin Seti so accion eine seeetaae acs 
Lucioperca americana; Stizostedion vitreum - 
Sy Canad ensers S52 ce asna senior se sateen ee 
SOx Dstor: sox: ICIS! eee ee ee ea ec aeee 
HSOX NO DUOL eo yeeoe eee ne eae os eee 

Pomoxys sparoides; Labrus sparoides........- 
AmPIOptES PS. See eee Sesh swe Sooo e ees eee nas 
Epos} ei bbOsuUstass 2262 ks see aso wee oeee 
Micropterus dolomieuc.-..22 22-2 ---- seee ees oe 
Micropterusisalimoides/ 226.) 22-s0ce5<s <n co-ce 
Labrax lupus; Labrax lineatus; Sciena lin- 

eata; Centropome raye; Roccus striatus ...- 
Aspro vulgaris; Alvordius aspro ........--..--- 
Wei HADOts sk mine eee ece ee ceiste ele lemon ac beers 
Microgadusimmorrhua.se--etee eee eee cree 
Gadusilota sec esceces asses cescsiecceessaecies 

ACIPeNSer DIC VALOStLISs sae sees sce eee ee oe 
BepisosteusOSseuss swat se essences eases 
esROlssOn-CastOnrassceccmmccnseteceor soeeceeae 
Clupeaysapidissimayseeseaes eens. a eee eee eee 
LelGasparot ss. .cisvia.ee-heetaec se cee ce cesecele 
FN Od ON GUENPISUS zesc)a0 anos ecco co eeEe Seer 
Retalumusimionicans iss. -cseecne-eeee se eeeesee 
(ATM CLUS See soe helen Rabe seco: Deena 
Anguilla vulgaris; Anguilla Murena....-..--- 
Salniovsalar- fase sas ce otis Sates oem cee ae wee 
Salmo wfontinalisec- 2 a-ccsseeicemseiee cease 
Truttajargsentea:=.=- onecececescens censor coe 
Otsego. Bass isos. ca socte cease em cccioce seme coos Coregonus clupeiformis. 
La truitedes Dacs? Touladizn. 2-2-25-seeese- es 
Osmerusiwinidescens=<i--.ce. =< 2--ooeeee ase 
evnUaNaMChew jee neecceto seer Eee eens 
MO XOStOMa ANNREOIUIS mee seee eer ere ene eee 
Catostoma-Bostoniensis); ..2---.ss2--5 ose eee 
Cyprinus or Abramus Brama........---..----- 
AlbramisvAibramo mutilus)2.----42--22s25--2e ee 

Semotilusibullaris! x. 222. .: <o2 222522 sas re ee Semotilus corporalis. 

Identification. 

Perca flavescens. 
Stizostedion vitreum. 
Stizostedion canadense. 
Esox lucius. 
Esox masquinongy and Esox lucius,  } 

in part. 
Pomoxis sparoides. 
Ambloplites rupestris. 
Eupomotis gibbosus. 
Micropterus dolomieu. 
Micropterus salmoides. 

Roccus lineatus. 
Etheostoma boreale.? 
Uranidea gracilis, in part.? 
Microgadus tomcod.? 
Lota maculosa. 
Acipenser sturio; Acipenser rubi- 
cundus. 

Acipenser brevirostris. 
Lepisosteus osseus. 
Amia calva. 
Alosa sapidissima. 
Pomolobus pseudoharengus. 
Hiodon tergisus. 
Ameiurus lacustris. 
Ameiurus nebulosus. 
Anguilla chrysypa. 
Salmo salar. 
Salvelinus fontinalis. 
Salvelinus fontinalis. 

Cristivomer namaycush. 
Osmerus mordax. 
Salmo ouananiche. 
Moxostoma aureolum, 
Catostomus ecommersonii. 
Hiodon tergisus. 
Abramis crysoleucas or Notropis cor- 

nutus. 

1897. EveRMANN, Barton W., AND Kenpaut, WriuiaAmM ©. Descriptions of new or 

little-known genera and species of fishes from the United States. < Bull. 

U.S. Fish Comm. for 1897 (February 9, 1898), 125-133, plates 6-9. 

Nominal species. | Identification. 

Cottogaster cheneyi¥- 2552-24 522s. see eee ee Cottogaster cheneyi. 

1897. RarHsun, RicHaRD, AND WAKEHAM, WILLIAM. 

sion relative to the preservation of 

Canada and the United States. 

gress, second session, 1897, 14-178. 

Report of the joint commis- 

the fisheries in waters contiguous to 

<House Doe. No. 315, Fifty-fourth Con- 

Nominal species. 

Micropterus'dolomieu <2 ..c-2.).2--2-12-5--- <= 
Cristivomer namaycushin.---.2. 05.2 o-- 65 See 
Perca flavescensi-n-s-ecmeccne peacoat ster Sets 
Coregonus la bradoricuss.cs.sceseeeesae eters 
Pike ooo. oe Suen nee eee eee eens 

Suckers) -.522cmosnse soe Cee eo ee ee eee 

Wall-eyed pikes asca sesso cece ee 
Sturgeon. See's 2 = scis.o see asetoe cee eee os eames 
IMaskimonge Yosser sscccsec teccisciceieea cieeeeme 
Grass! pikes: 2esis- sas sss tases cddeiseccsas bseeee 
Channelicatensesscmsccos Jenene ne aceoe eee 

Identification, 

Micropterus dolomieu. 
Cristivomer namayecush. 
Perea flavescens. 
Coregonus labradoricus. 
Esox lucius. : 
Ameiurus nebulosus. 
Catostomus commersonii. 
Osmerus mordax. 
Lota maculosa. 
Anguilla chrysypa. 
Stizostedion vitreum. 
Acipenser rubicundus. ? 
Esox masquinongy. 
Esox reticulatus. 
Ameiurus lacustris. ? 
Eupomotis gibbosus, 
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1900-1901. Evermann, B. W. Small collections made in New York, near Axton, by 
Professor Evermann in 1900 and 1901 represent eight species, one of 

which C. erythrogaster is apparently recorded from the St. Lawrence Basin 

for the first time, are referred to in this paper as ‘‘ Evermann coll.1900- 
1901.”’ 

1. Ameiurus nebulosus. 4. Micropterus salmoides. 7. Cristivomer namaycush 

2. Chrosomus erythrogaster. 5. Esox lucius. 8. Salvelinus fontinalis. 
3. Micropterus dolomieu. 6. Notropis cornutus. 

LIST OF SPECIES. 

1. Ichthyomyzon concolor (Kirtland). Silvery Lamprey. St. Lawrence River 

below Quebec (Fortin 1863) and at Cape Vincent (Evermann & Bean coll. 
1894). 

2. Acipenser sturio Linnzus. Common Sturgeon; ‘‘Le Maille.’? St. Lawrence 

River and tributaries (Fortin 1863 and 1864) and River St. Lawrence (Mont- 
petit 1897). 

3. Acipenser rubicundus Le Sueur. Lake Sturgeon; ‘‘Le Maille.’’ River St. 
Lawrence between New York and Ontario (Rathbun & Wakeham 1897); 
the Ottawa River and Lake Temiscamingue, basin of River St. Lawrence 

between its mouth and Quebec (Montpetit 1897); the St. Lawrence River 
below Ogdensburg (Evermann & Bean coll. 1894). At this place 6 sturgeons 

were seen, each weighing about 15 pounds. They were caught on set lines, 

pieces of perch and small suckers being used as bait. The lines were set on 

mud or clay bottom in 60 to 80 feet of water and about 75 hooks were used 
to each line. 

4. Acipenser brevirostris Le Sueur. Short-nosed Sturgeon; ‘‘Camus.’’ River St. 
Lawrence and streams flowing into it (Fortin 1864); St. Lawrence River, 
and lacs St. Pierre, St. Louis, and St. Froid (Montpetit 1897). 

5. Lepisosteus osseus (Linneus). Gar Pike; ‘‘ Poisson Armé.’’ Lake St. Peter 

near Sorel, and River St. Lawrence below Quebec (Fortin 1864); basin of the 

River St. Lawrence (Montpetit 1897). 
6. Amia calva Linneus. Mud-fish; ‘‘ Le Poisson-castor.’’ Near Sorel in St. Law- 

rence River (Fortin 1865); Lake St. Peter (Montpetit 1897). 
7. Ameiurus lacustris (Walbaum). Channel Cat; ‘‘Barbue.’? St. Lawrence 

River between New York and Ontario (Rathbun & Wakeham 1897); basin 
of River St. Lawrence, sources of the St. Leon, and the Ottawa (Montpetit 

1897); St. Lawrence River at Chippewa Bay (Evermann & Bean coll. 1894). 

8. Ameiurus nebulosus (Le Sueur). Hornpout; ‘‘Le Barbotte.’’ River St. Law- 
rence (Fortin 1865); most waters of St. Lawrence County and Piseco Lake 

(Mather 1886); St. Lawrence River near Cape Vincent and below Ogdens- 
burg, and Racket River at Norfolk (Evermann & Bean coll. 1894); Clyde 
River and Lake Memphremagog, Vt. (Evermann & Kendall 1894); River 
St. Lawrence between New York and Ontario, and Lake Memphremagog 

(Rathbun & Wakeham 1897); and basins of the Ottawa and St. Lawrence 
(Montpetit 1897). Specimens obtained near Cape Vincent June 28 were 
ripe with spawn. The species was quite common there, as it is also in the 
Racket River and in Follingsby Pond near Axton (Evermann coll. 1900). 

9. Carpiodes thompsoni Agassiz. Lake Carp Sucker. Near Lapraire, River St. 
Lawrence, and some of its tributaries (Fortin 1865). 

10. Catostomus catostomus (Forster). Long-nose Sucker. St. Lawrence and its 
tributaries (Fortin 1865). 

11. Catostomus commersonii (Lacépéde). Common Sucker. River St. Lawrence 
and all its tributaries (Fortin 1863); St. Lawrence River below Cape Vincent, 

at Clayton, and near Ogdensburg, and Racket River at Norfolk (Evermann & 

Bean coll. 1894); Lake Memphremagog (Evermann & Kendall 1894); River 
St. Lawrence between New York and Ontario, and Lake Memphremagog 
(Rathbun & Wakeham 1897); Cape St. Ignace to Quebec (Montpetit 1897). 
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12. 

13. 

14. 

15. 

16. 

1. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

Erimyzon sucetta oblongus (Mitchill). Chub Sucker. River St. Lawrence 

and its tributaries (Fortin 1865). 
Moxostoma anisurum (Rafinesque). JWhite-nosed Sucker. St. Lawrence River 

below Ogdensburg (Evermann & Bean coll. 1894). 
Moxostoma aureolum (Le Sueur). Redhorse. St. Lawrence and other rivers 

(Fortin 1865); Montreal (Giinther 1868); River St. Lawrence (Montpetit 
1897). 

Chrosomus erythrogaster Rafinesque. Red-bellied Dace. The only speci- 

mens of this species known from the St. Lawrence basin were obtained in 

the outlet of Rock Pond, near Axton, N. Y., by Professor Evermann May 
9, 1901. 

Pimephales notatus (Rafinesque). ‘‘Rock Chub.’’ Montreal (Baird coll. 

1853); St. Lawrence River at Clayton, Cape Vincent, and near Ogdensburg 

(Evermann & Bean coll. 1894). Very abundant near Cape Vincent June 28, 
and full of ripe spawn. 

Semotilus corporalis (Mitchill). Full-fish; ‘‘Le Mulet; Chevesne; Huitouche; 

Gardon.’’ Small streams in Quebec (Baird coll. 1853); River St. Law- 
rence, Montreal, Quebec (Fortin 1865); Piseco Lake (Mather 1886); Racket 

River at Norfolk and St. Lawrence River near Ogdensburg (Evermann & 

Bean coll. 1894); ‘‘to as high up as Batiscan, Kiskisink Lakes and Peri- 
bonea River’? (Chambers 1896); Clyde River at Newport, Vt. (Evermann 

& Kendall 1894); districts of Quebec and Montreal, from St. Maurice to 

Lake St. John, to Peribonca, tributaries of the Batiscan, and in Lake St. John 

(Montpetit 1897). 
Semotilus atromaculatus (Mitchill). River St. Lawrence and nearly all the 

rivers and streams running into it (Fortin 1865); Lake Memphremagog 
(Evermann & Kendall 1894). 

Abramis crysoleucas (Mitchill). ‘‘Bréme.’’ Lake St. Peter and island of 
Sorel (Montpetit 1897). 

Notropis blennius (Girard). St. Lawrence River at Clayton and near Ogdens- 

burg (Evermann & Bean coll. 1894). Our specimens have been misplaced 
and this identification is uncertain. 

Notropis hudsonius (Clinton). ‘Shiner.’ The most abundant minnow 
about Cape Vincent, where numerous specimens were obtained by Ever- 

mann & Bean. This is there the most popular of all the bait minnows. 

Examples taken June 28 were in spawning condition. Specimens obtained 

also at Ogdensburg. 
Notropis whipplii (Girard). St. Lawrence near Cape Vincent (Evermann & 

Bean coll. 1894). 

Notropis cornutus (Mitchill). Redfin; ‘‘ Rose Bream.”’ River St. Lawrence 

and nearly all the rivers and streams running into it (Fortin 1865); St. Law- 
rence River near Ogdensburg (Evermann & Bean coll. 1894); Clyde River, Vt- 

(Evermann & Kendall 1894); River St. Charles; Bras-Saint-Nicolas; outlet of 

Lake Megantic, and lakes of canton of Montminy (Montpetit 1897). Speci- 
mens also obtained by Professor Evermann May 9, 1901, in the outlet of Rock 
Pond, near Axton, N. Y. 

Notropis atherinoides Rafinesque. Slender Minnow. St. Lawrence River 

near Cape Vincent and near Ogdensburg (Evermann & Bean coll. 1894). Not 

common at either place. 
Notropis rubrifrons (Cope). Red-nosed Minnow. Racket River at Norfolk 

and St. Lawrence River below Ogdensburg (Evermann & Bean coll. 1894). 

Rhinichthys cataracts (Cuvier & Valenciennes). Long-nosed Dace. Montreal 

(Gunther 1868). 
Rhinichthys atronasus (Mitchill). Black-nosed Dace. St. Lawrence River 

at Cape Vincent and near Ogdensburg (Evermann & Bean coll. 1894); 

Clyde River at Newport and Lake Memphremagog, Vt. (Evermann & Ken- 

dall 1894), 
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29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 
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Couesius plumbeus (Agassiz). St. Lawrence River at Clayton (Evermann & 

Bean coll. 1894) and Clyde River at Newport, Vt. (Evermann & Kendall 1894). 

Exoglossum maxillingua (Le Sueur). Cut-lip Minnow. St. Lawrence River 

at Clayton and near Ogdensburg (Evermann & Bean coll. 1894). 

Anguilla chrysypa Rafinesque. ‘‘ Hel; DL’ anguille.’’ St. Lawrence River 

(Richardson 1836); River St. Lawrence and several of its tributaries (Fortin 

1862); Racket and Piseco lakes (Mather 1886); Lake Memphremagog 

(Rathbun & Wakeham 1897): basin of the River St. Lawrence, Quebec, 
Montreal (Montpetit 1897). 

Hiodon tergisus Le Sueur. Moon-eye; ‘‘ La Laquaiche.”’ Richelieu River at 

its confluence with the St. Lawrence (Richardson 1836); River St. Lawrence 

(Fortin 1864); River St. Lawrence, Lake St. Peter, and in the Ottawa 

(Montpetit 1897). 

Clupea harengus Linnzus. South shore of River St. Lawrence (Fortin 1862). 

Pomolobus pseudoharengus (Wilson). <Alewife; ‘‘Gasperot.’’ Lower part of 

River St. Lawrence (Fortin 1863); St. Lawrence (Goode 1884); St. Law- 

rence River near Cape Vincent and below Ogdensburg (Evermann & Bean 

coll. 1894). 
Alosa sapidissima (Wilson). Shad; ‘‘L’ Alose.’?’ River St. Lawrence (Fortin 

1862); St. Lawrence River (Goode 1884); River St. Lawrence to Montreal 

(Montpetit 1897). 

Coregonus quadrilateralis Richardson. Round White-fish. Racketand Piseco 

lakes (Mather 1886); Lake Memphremagog (Evermann & Kendall 1894). 

Coregonus labradoricus Richardson. Labrador White-fish. River St. Law- 

rence and some rivers flowing into it (Fortin 1863); River St. Lawrence 

(Hallock 1877); Lake Memphremagog (Evermann & Kendall 1894 and 

Evermann & Smith 1894); Grand Décharge (Chambers 1896); Lake St. 

John (Chambers 1896), and Lake Memphremagog (Rathbun & Wakeham 

1897). Abundant in Chateaugay Lake, from which eight specimens were 

received December 24, 1900, through the kindness of the late Hon. A. Nel- 

son Cheney and Mr. Grant E. Winchester, of the New York State fish com- 

mission. These specimens were each 8 to 9.12 inches long, and all seemed 

entirely mature. Two are females with apparently ripe eggs. 
These specimens are very interesting, and make it increasingly difficult 

to state clearly the differences between the Labrador and the common white- 

fishes. The technical characters of these little fish agree in the main with 
those assigned to the Labrador white-fish. The number of gillrakers 

(11+17 to 13+20) varies, however, all the way from the correct number 

for C. labradoricus to that of C. clupeiformis, thus eliminating that character 

so far as its specific value is concerned. The well-developed teeth on the 

tongue, the dark color, the shape of the body, and the small size at which 
these fish reach maturity are characters indicating their distinctness from 
C. clupeiformis. 

Argyrosomus artedi (Le Sueur.) Lake Herring. Thirty-one Mile Lake, Que- 

bec, 60 miles north of Ottawa (D. Dwylie coll. 1897). 
Salmo salar Linnzus. Salmon. ‘‘Le Sawmon Commune.’’? St. Lawrence River 

to Lake Ontario (Richardson 1836); mouth of St. Lawrence, Saguenay, Mont 

Florence, Chaudiére, and Jacques Cartier (Herbert 1859); Lower St. Lawrence, 

Rimouski, Grand Metis, etc. (Hallock 1873); St. Lawrence Basin (Hallock 

1877); Saguenay River (Roosevelt 1884); St. Lawrence River (Goode 1884); 

Trinity and Chicoutimi rivers (Roberts 1892); Saguenay, Petit Saguenay, 

Sainte Marguerite, Eternité, Chicoutimi, Tadousac, Layal, Moisie, Natashquan, 

La Grande and Petit-Trinity (Montpetit 1897). 
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Salmo ouananiche McCarthy. Ouananiche. Upper Saguenay (Hallock 1873); 

Lake St. John, headwaters of the Saguenay, Province of Quebec (Hallock 

1877); Saguenay (Roberts 1892); Upper Saguenay River system and Lake 

St. John (Creighton 1892); Lake St. John, the various rivers flowing into it, 

and the Grand Discharge: Ouiatchouan, Ouiatchouaniche, and Metabetchuan 

rivers; also Ashuapmouchouan, Mistassini, and Peribonca rivers and lakes; 

also Lake Tshotagama and Lake a-Jim (McCarthy 1894); Grand Décharge, 

Saguenay, Lake St. John, and principal tributaries (Chambers 1896); Lake 
St. John, Grand Décharge, Chute du Diable, L’ Ashuap, and Metabetchuan 

(Montpetit 1897). 
Cristivomer namaycush(Walbaum). Lake Trout; “‘Touladi.”’ Lake St. John 

and Lake Metis (Chambers 1896); Lake Memphremagog (Evermann & Ken- 
dall 1894, and Rathbun & Wakeham 1897); Lake Champlain, tributaries of 

Lake St. John to Quebec, Peribonea River, and Province of Quebec to Lake 

Temiscamingue (Montpetit 1897); Follingsby Pond, near Axton, N. Y. 

(Evermann coll. 1900). 

Salvelinus fontinalis (Mitchill). Trout; Le Truite Commune. Mouth of the 

St. Lawrence (Herbert 1859); ‘‘all of our rivers which flow into the St. 

Lawrence as far as Lake Ontario, and mouths of a great number of rivers 

which flow into the Lower St. Lawrence’’ (Fortin 1862); lakes in the upper 

Saguenay region and the upper parts of the river tributaries (Creighton 1892) ; 

Lake a-Jim and Lac de Belle Riviere (McCarthy 1894); Grand Décharge 

(Chambers 1896) ; Ampersand Pond, near Axton, N. Y. (Evermann coll. 1900). 

Salvelinus marstoni Garman. Lac de Marbre, Ottawa County, province of 

~ Quebec (Garman 1893); lake near Ottawa, Lac des Isles and Lac 4 Cassette, 

Rimouski County (Chambers 1896); Lake Saccacomi and Red Lakes, town- 

ship of St. Alexis des Monts, Maskinonge County, Quebec (specimens col- 

lected by J. W. Titcomb, 1901); Decalonnes township (township of St. 

Alexis des Monts) Quebec (specimen received by U. 8. National Museum in 

1886, from Eugene Blackford); Lake Tourille, headwaters of St. Anne 

River, province of Quebec (specimen received in 1899 by U. 8. National 

Museum from Graham H. Harris); lake in Chernier township, Rimouski 

County, province of Quebec (2 specimens received in 1896 by U. 8. National 

Museum, from Department of Crown Lands). This trout is probably of wide 

distribution in the region north of the St. Lawrence River, but definite 

records are wanting. 

Osmerus mordax (Mitchill). Smelt; ‘‘ L’ Epelan.’’ River’ St. Lawrence as 

far as Quebec (Fortin 1862); St. Lawrence at least to Quebec (Whiteaves 

1873); Lake Memphremagog (Evermann & Kendall 1894); Quebec and 

Trois Rivieres (Montpetit 1897); Lake Memphremagog (Rathbun & Wake- 

ham 1897). 

Umbra limi (Kirtland). Streams and little rivers of Canada (Fortin 1865). 

Esox reticulatus Le Sueur. Grass Pike; ‘‘ Brochet Maillé.”” River St. Lawrence 

(Fortin 1863); Racket Lake (Mather 1886); St. Lawrence River between 
New York and Ontario (Rathbun & Wakeham 1897); River St. Lawrence 

(Montpetit 1897). 

Esox lucius Linnzeus. Pike; ‘‘ Le Brochet.’? Basin of the St. Lawrence 

(Herbert 1859); River St. Lawrence (Fortin 1863); St. Lawrence River 

(Hallock 1877); Grand Chute, Lake St. John, and Peribonca (Creighton 

1892); St. Lawrence River near Ogdensburg (Evermann & Bean coll. 1894); 

Lake Memphremagog (Evermann & Kendall 1894); Lake St. John, Grand 

Discharge and many tributary waters (McCarthy 1894); Lake St. John, 

Grand Décharge, and Peribonca (Chambers 1896); River St. Lawrence 

between New York and Ontario, and Lake Memphremagog (Rathbun & 

Wakeham 1897); basin of River St. Lawrence (Montpetit 1897) ; Follingsby 

Pond, near Axton, N. Y. (Evermann coll. 1900). 
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47. Esox masquinongy Mitchill. Muskallunge; ‘‘Muskalonge’’; ‘‘Le Maskinonge.”’ 
St. Lawrence River at Thousand Isles (Hallock 1877); St. Lawrence River 

(Goode 1884); St. Lawrence River between New York and Ontario (Rath- 

bun & Wakeham 1897); basin of the River St. Lawrence (Montpetit 1897); 
St. Lawrence River near Ogdensburg (Evermann & Bean coll. 1894). 

48. Fundulus diaphanus (Le Sueur). St. Lawrence River near Cape Vincent and 

near Ogdensburg (Evermann & Bean coll. 1894). Specimens obtained at 

Cape Vincent June 28 were full of ripe eggs. 

49. Eucalia inconstans (Kirtland). Near Montreal (Dawson 1859). 

50. Rercopsis guttatus Agassiz. Trout Perch. St. Lawrence River at Cape Vin- 

cent (Evermann & Bean coll. 1894). 

51. Scomber scombrus Linnzeus. Mackerel. North shore of River St. Lawrence 

(Fortin 1862). 

52. Pomoxis sparoides (Lacépéde). Calico Bass; ‘‘Le Crapet Calicot.’”’ Waters 

of Quebec, ‘‘ Deep-cut,’’ and the Ottawa (Montpetit 1897). 

53. Ambloplites rupestris (Rafinesque). Rock Bass; ‘‘Le Crapet Vert’; ‘‘Crapet 

Mondouz’’; ‘‘Bréme.’’ River St. Lawrence (Fortin 1894); waters of Quebec 

(Montpetit 1897). Common in the St. Lawrence River near Cape Vincent 

(Evermann & Bean coll. 1894). 

54. Eupomotis gibbosus (Linneus). Common Sun-fish; ‘‘ Le Crapet Jaune.’’ 

Montreal (Fortin 1864); St. Lawrence River between New York and Quebec 

(Rathbun & Wakeham 1897); Canada (Montpetit 1897). A good many 

examples in spawning condition were obtained June 28, 1894, by Evermann 

& Bean near Cape Vincent, and others obtained by them at Ogdensburg. 

55. Micropterus dolomieu Lacépéde. Smaill-mouth Black Bass; ‘‘L’? Achigan Petit 

Bouche.’ St. Lawrence basin (Herbert 1859); Thousand Isles (Roosevelt 

1884); Upper St. Lawrence River (Goode 1884); Racket Lake and Partelo 

Pond, in St. Lawrence County, N. Y. (Mather 1886); St. Lawrence River 

near Cape Vincent and near Ogdensburg (Evermann & Bean coll. 1894); 

Lake Memphremagog (Evermann & Kendall 1894); River St. Lawrence 

between New York and Ontario, and in Lake Memphremagog (Rathbun & 

Wakeham 1897); basin of the St. Lawrence River and Long Pond, N. Y. 

(Montpetit 1897); Follingsby Pond near Axton, N. Y. (Evermann coll. 1900). 

Young black bass, 3 to 12 inches long, were exceedingly abundant at Cape 

Vincent in June. 

56. Micropterus salmoides (Lacépéde). Large-mouth Black Bass; “L’ Achigan 

Grand Bouche.’’ Upper St. Lawrence River (Goode 1884); basin of St. 

Lawrence (Montpetit 1897); French Creek near Clayton (Evermann & Bean 

coll. 1894); Follingsby Pond near Axton, N. Y. (Evermann coll. 1900). 

57. Stizostedion vitreum (Mitchill). Wall-eyed Pike; ‘‘Le Grand Doré.’’ Mon- 

treal and Lower St. Lawrence (Fortin 1864); Lake St. John waters (Creigh- 

ton 1892); Lake St. John, Grand Décharge, and Peribonca (Chambers 1896) ; 

St. Lawrence River between New York and Quebec (Rathbun & Wakeham 

1897); basin of the St. Lawrence (Montpetit 1897). 

58. Stizostedion canadense (Smith). Swuger; ‘‘Le petit Doré.”? River St. Law- 

rence (Fortin 1864); basin of the River St. Lawrence (Montpetit 1897); St. 

Lawrence River near Ogdensburg (Evermann & Bean coll. 1894). 
59. Perca flavescens (Mitchill). Yellow Perch; ‘‘La Perchaude.’’ Quebec 

(Baird coll. 1853); River St. Lawrence (Fortin 1863); Lake St. John, Grand 

Discharge, and many tributary rivers (McCarthy 1894); St. Lawrence River 

at Cape Vincent and near Ogdensburg (Evermann «& Bean coll. 1894); Lake 
Memphremagog (Evermann & Kendall 1894); Lake Memphremagog and 

River St. Lawrence between New York and Ontario (Rathbun & Wakeham 

1897); basin of River St. Lawrence (Montpetit 1897) ; Follingsby Pond near 
Axton, N. Y. (Eyermann coll. 1900). Very abundant about Cape Vincent. 
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Percina caprodes (Rafinesque). Log Perch. Small streams in Quebec (Baird 

coll. 1853); Racket River at Norfolk and St. Lawrence River near Ogdens- 
burg (Evermann & Bean coll. 1894). 

Cottogaster cheneyi Evermann & Kendall. Cheney’s Darter. Racket River 
at Norfolk, N. Y. (Evermann & Kendall 1897). 

Boleosoma nigrum olmstedi (Storer). Johnny Darter. Small streams of 

Quebec and at Montreal (Baird coll. 1853); Racket River at Norfolk and St. 

Lawrence River near Cape Vincent and Ogdensburg (Evermann & Bean coll. 

1894). Rather common at Cape Vincent. 

Etheostoma boreale (Jordan). Northern Darter; ‘‘I? Apron.’’ Montreal (Jor- 

dan 1884); basin of River St. Lawrence from Montreal to the Great Lakes 

(Montpetit 1897). 

Etheostoma flabellare Rafinesque. Man-tailed Darter. Small streams in 

Quebec (Baird coll. 1853). 

Roccus lineatus (Bloch). Striped Bass; ‘‘Bars.”’ St. Lawrence as far as Quebec 

(Richardson 1836); River St. Lawrence and some of its tributaries, Sorel 

and Crane islands (Fortin 1863); River St. Lawrence to Quebec (Goode 

1884); River St. Lawrence up to Sorel (Montpetit 1897). 

Cyclopterus lumpus Linneus. Lump-fish. Shores of the River and Gulf of St. 

Lawrence (Fortin 1863). 

Cottus ictalops (Rafinesque). Blob; ‘‘Le Chabot.’ St. Lawrence River near 

Cape Vincent and Ogdensburg (Evermann & Bean coll. 1894). Only four 

specimens obtained, one at Cape Vincent and three at Ogdensburg. 

Uranidea gracilis (Heckel). Blob; ‘‘Le Chabot.”” River St. Charles (Mont- 

petit 1897) and Racket River (Mather 1886). 

Microgadus tomcod (Walbaum). Tomcod; ‘‘La petite Morue’’; ‘‘La Loche.”’ 

Basin of the River St. Lawrence (Montpetit 1897). 

Lota maculosa (Le Sueur). Ling; ‘‘La Loche.” River St. Lawrence (Fortin 

1863); St. Lawrence River near Ogdensburg (Evermann & Bean coll. 1894); 

Lake St. John (Chambers 1896); Lake Memphremagog (Rathbun & Wake- 

ham 1897); basin of the aqueduct of Montreal and rivers flowing into Lake 
St. John (Montpetit 1897). 

Pseudopleuronectes americanus (Walbaum). Winter Flounder. River St. 

Lawrence and several tributaries (Fortin 1862). 



NOTES ON THE SILVERSIDES OF THE GENUS MENIDIA OF THE 
EAST COAST OF THE UNITED STATES, WITH DE- 

SCRIPTIONS OF TWO NEW SUBSPECIES. 

By W. C. KENDALL, 

Assistant, United States Fish Commission. 

INTRODUCTION. 

This paper is primarily the outcome of difficulty encountered in 
attempting to identify some fresh-water forms of J/enidia of Florida, 
which will be referred to in detail on another page. In 1892 the 
present writer discovered, in a collection made by Mr. Vinal N. 
Edwards and himself at Woods Hole, a lot of specimens which were 
then thought to be I. beryllina; this discovery was recorded by 
Kendall & Smith in the Bulletin of the United States Fish Commission 
for 1899. The Florida examples just mentioned suggesting this form 
were compared with the Woods Hole specimens, and both with Poto- 
mac River fish. This led to the examination of all available speci- 
mens of the genus and all the literature on the subject, with the results 
set forth in these notes. With all the collecting previously done at 
Woods Hole, it is somewhat remarkable that a form noticeably differ- 
ent from the common silverside and exceedingly common at Woods 
Hole should so long escape detection, but not more remarkable than 
subsequent discoveries at the same place by Dr. Hugh M. Smith. 

The material upon which the conclusions embodied in this paper are 
based is comprised in the large collections of the United States National 
Museum, representing a wide range of localities on the coast; excel- 
lent collections from the east coast of Florida, made by Prof. Barton 
W. Evermann and Mr. Barton A. Bean; west coast of Florida, by 
Professor Evermann and the writer; Louisiana and Mississippi, by 
Professor Evermann; the coast of Texas, by Professor Evermann; 
North Carolina, Potomac River, and Woods Hole, by Dr. Hugh M. 
Smith; Florida, Georgia, South Carolina, North Carolina, Chesapeake 
Bay, Potomac River, Delaware Bay, Woods Hole and vicinity, Glou- 
cester, Massachusetts, and the coast of Maine, by the writer; the 
Potomac River, by Mr. Millard C. Marsh. Hundreds of specimens 
have been examined and compared, but only a few from the most 
important localities, taken for the most part at random, are given 

in the comparative tables. 
F. C. 1901—16 241 
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For encouragement and assistance I am deeply indebted to Dr. Hugh 
M. Smith, assistant in charge of the Division of Scientific Inquiry, and 
Prof. Barton W. Evermann, ichthyologist of the United States Fish 
Commission, and particularly to Mr. B. A. Bean, assistant curator of 
fishes, United States National Museum, who rendered the Museum 

collections easily accessible and who was ever ready and willing to 
give any possible assistance. 

In the publication of these notes the main objects in view are— 
1. To call attention to an overlooked opportunity for a remunera- 

tive and comparatively inexpensive fishing industry and a neglected 
delicacy in the way of food-fish. 

2. To contribute something toward the knowledge of the relation- 
ship and natural history of these fishes. 

THE SILVERSIDES. 

The silversides belong to the family Atherinide and are repre- 
sented by three genera on the Atlantic coast of the United States: 
Atherina, Kirtlandia, and Menidia. The first of these is essentially 

West Indian, no species of it being positively known to occur farther 
north than Florida. It may be easily distinguished from the other 
genera by its less compressed form, the rounder body, and heavier head, 
flattened and wide ontop. A7rtlandia more closely resembles Menidia, 
in fact was until recently considered a member of that genus. It may 
be readily recognized, however, by its gashed or laciniated scales, 
those of Menidia being entire. The scales are also firmer and more 
glossy than in Menidia, which renders this form less desirable as food. 
Kirtlandia is found as far north as Long Island. In early summer it 
is very abundant in Chesapeake Bay. 

The genus Menzdia is the one with which this paper is particularly 
concerned. It comprises several species of small slender fishes bear- 
ing a broad silvery stripe along the sides, whence their name silver- 
sides. One or more species abound along the whole coast from Nova 
Scotia to Texas. In general appearance they resemble the smelt 
(Osmerus) and in some places are known as “‘sand smelt” and ‘‘green 
smelt,” and are sometimes mistaken for the young of the common 
smelt, from which they can easily be distinguished by the absence of 
the adipose fin of the smelt and the presence of a small spinous dorsal 
fin which the smelt does not possess. 

ABUNDANCE. 

In the south, silversides abound in the shore waters at all seasons. 

One form inhabits fresh water in Florida, occurring in the St. Johns 
River as far up, at least, as Lake Monroe; another fresh-water form 

occurs about Vicksburg and Edwards, Miss., and Natchez, Tenn. In 
more northern latitudes in the spring and early summer they appear 
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in countless numbers along sandy shores, in brackish creeks, channels, 

and estuaries. One species is found in the Potomac River as far up 
as Washington. 

To illustrate their abundance and the ease with which they can be 
caught, a few instances may be given: At one time a 15-foot bag 
seine (Baird collecting seine) was hauled at Morehead City, N. C., on 
asand bar. The bag, holding a bushel or more, was filled at every 
haul. In an arm of Casco Bay, Me., a 75-foot seine of the same kind 
as the above was hauled in a muddy channel and 2 or 3 bushels taken 
at a haul; this called forth remonstrances from the inhabitants, who 

thought it an unwarranted slaughter of young smelts. 
Dr. Hugh M. Smith furnishes the following notes regarding the 

abundance of silverside at Woods Hole during the summer of 1899: 

Menidia notata.—‘‘Brit.”? This is one of the most abundant fishes of southern 

Massachusetts. It occurs in very large schools in Vineyard Sound, Buzzards Bay, 

and Nantucket Sound, usually associated with M. beryllina. In the Woods Hole 

region it appears in April, and is found until December. In November, when the 

schools seem to become larger and denser, the fish is exce@édingly numerous in Great 

Harbor, about the wharves. Examples upwards of 6 inches long are common. 

Both species* of silversides are exceedingly abundant about wharves, and on sandy, 

gravelly, and sometimes grassy shores. At times the seine catch will consist of over 
95 per cent silversides; and no seine haul fails to contain some. On August 31, 1899, 

there were enormous schools along the eastern side of Vineyard Sound at Lambert 

Cove, and the seine was literally packed with them; one haul contained not less than 

20 bucketfuls of uniform size (3 inches). These fishes must be among the most 

-abundant fishes of the region and the most valuable food for many of the other 

fishes, including squeteague, sea bass (locally called ‘‘rock bass’’), scup, mackerel, 

bonito, sea robin, blue-fish, cunner, gar, needle-fish, etc., besides terns and gulls. 

These fishes and the anchovies (Anchovia) undoubtedly contribute 
extensively to the food supply of the above-mentioned fishes besides 
many others southward, and it is not impossible that they furnish the 
chief subsistence for many of them. 

The extent to which the young blue-fish, squeteague, etc., feed upon 
the silversides suggests the question whether the extensive capture of 
silversides for commercial purposes be advisable. It might have an 
unforeseen injurious effect upon the abundance of more valuable fishes. 
The constantly increasing demand for fish-food has resulted in more 
extensive fisheries and new and improved appliances for fishing, as 
well as a market for fishes formerly valueless. All of these things 
have to some extent helped (ward the decrease of the food-fishes, 
and in conjunction with impassable dams and other obstructions have 
caused the disappearance of anadromous fishes from some localities. 
It is impossible to tell the precise effect the disappearance of these 
fishes from a region may have had on the more permanent residents. 
Once it was thought that the cod fisheries of the coasts of Maine and 

Massachusetts were practically inexhaustible. It is noticeable, how- 

* Referring to M. menidia notata and M. beryllina cerea. 
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ever, that the disappearance of cod from any locality on the Maine 
coast has been at times coincident with marked scarcity of members 
of the herring family in the same region. 
A study of the reports of the department of marine and fisheries 

of Canada will reveal the fact that the success of the cod fisheries of 
the Gulf of St. Lawrence depends directly and absolutely upon the 
‘abundance of capelin or herring. A scarcity of either of these fishes 
is always accompanied by a scarcity of the cod. This is forcibly 
shown in an examination of the returns from local fisheries. Capelin 
or herring, as the case may be, may appear at some localities and not 

at others. In every instance there is a corresponding abundance or 
scarcity of cod during a season. 

The shore cod fisheries of New England were at one time, and for 
a long time, believed to be declining, and they were. The subsequent 
increase in some localities can be accounted for in at least two ways: 
First, to artificial propagation; second, to reappearance of principal 
food, or perhaps to both. The silverside on the coast of southern 
New England is analogous to the capelin of the north; in fact, it is 
known as capelin in some localities. It is possible that in seasons of 
scarcity of some of the larger fishes of this region there may have 
been a corresponding though unnoticed scarcity of silversides. 

SIZE AND USES. 

Silversides are quite commonly designated as ‘** small fry ” or ** brit.” 
Different species vary in size, and individuals of the same species of 

course vary according toage. The species of Menzdia of the Atlantic 
coast of North America attaining the largest size is IZ. menidia notata, 
the common silverside of the north, which, so far as known, reaches a 
maximum length of from 5 to 7 inches. Fish from 4 to 5 or 6 inches 
in length are not uncommon on the south coast of New England, but 
usually they are smaller. They swim in immense schools, fish of about 
the.same size generally being found together. 

On the California coast certain forms of silversides are of larger size 
and of considerable commercial importance, especially the ‘* blue smelt” 

(Atherinopsis californiensis) and ‘little smelt” (Atherimops affinis). 
The first reaches a length of 18 inches, the other 1 foot. 

On the Atlantic coast silversides are not of much commercial impor- 
tance, although they are sold as bait for young blue-fish (‘‘skipjacks”) 
at some places along Long Island Sound, and sometimes appear on hotel 
bills of fare as ‘‘ whitebait.” When cooked properly they are deli- 

cious, and since they are so abundant they ought to contribute largely 
to the fishing industry and food supply of the Atlantic States. 

The usual method of cooking ‘‘ whitebait” is to roll the fish in cracker 
crumbs and fry them whole. ‘‘ Whitebait” is usually 2.5 or 3 inches 
long. Larger fish may be cleaned like smelts, rolled in cracker crumbs 
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or in corn meal, and dry-fried. In Newfoundland large quantities of 
capelin are dried and shipped to London, where they are used as food, 
largely in the oyster houses. There is a possibility in this method of 
curing large silversides for the market. As a side venture some 
method of canning them, in an already established fish-cannery, might 
pay. All of these things, however, will be the natural outgrowth of a 
fishery for silversides when the demand for the fish increases. 
The fact that silversides are the favorite food of many fishes sug- 

gests their use for bait. To this, there are at least two objections: 
They quickly soften, and they die rather too soon for live bait; but they 
are used in both ways for bait for young blue-fish and other fishes. 

PROTECTION. 

There is no doubt that as the excellent food qualities of the silver- 
sides become better known, a demand for them will be created that 

will give rise to extensive fisheries for them, especially as the smelt, 
to which the silversides is but a little inferior, is growing scarcer. 
The silversides, being strictly shore fishes, will more quickly feel’ the 
effect of extensive drafts upon their numbers than do the pelagic 
gregarious fishes, like the mackerel and blue-fish. 

I have stated that one object of this paper is to call attention to an 
opportunity for a paying fishery, but it should be a fishery well regu- 
lated from the beginning. That such regulations may be intelligent, 
resulting in the most good to the greatest number, the economic rela- 
tions of silversides to other fishes should be thoroughly studied, and 

a possible danger thus averted. 
The importance of the subject will warrant emphasizing the fact 

that fishery regulations should be made before the need for them is 
established by sad experience. For ‘‘all the king’s oxen and all the 
king’s men” can never restore exhausted sea fisheries. 

Feasible legislation is, however, a difficult matter, and fishery laws 
are too often of little other use than padding for the statute books. 
Legislation should be founded upon a thorough knowledge of the 
habits of the fish and their relation to other species. As with other 
fishes, it seems desirable that silversides should be unmolested during 
the period of the height of their spawning season, and inasmuch as 
they are found in schools of fairly uniform-sized fish, it would be an 
easy matter for the fisherman to avoid catching small fish, which would 
allow a size limit to be imposed. 

BREEDING HABITS. 

There are no external marks to distinguish sex, even in the breed- 
ing season. The females average larger than the males, and in a 
school, contrary to the usual rule among many fishes, seem to be more 
numerous. Out of 380 specimens of I. menidia from Woods Hole 
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which were examined, 204 were females and 146 males. The females 
averaged 4.05 inches, the males 3.67 inches in length. 

These fish breed during the spring and early summer, and doubtless 
some of them throughout the summer. During the first week in April 
the common silverside (J/. menzdia) was found full of spawn at More- 
head City, N.C. They spawn on the sand and in the sedge in shallow 
water close to shore. 

Ina brief paper,* published nearly twenty years ago, Ryder gave 
some interesting observations upon the eggs of the silversides which 
he called Menidia notata. He said: 

The mature eggs of Menidia notata measure about a line in diameter, and are 

covered with a thick, strong egg membrane. When first taken from the parent fish, 

the germinal matter of the ovum is spread mainly over the surface of the vitellus, 

and in the latter a number of highly refringent oil globules of various sizes are 

embedded. In the space of ten hours the batch of ova studied by the writer had 

the germinal disk independently of impregnation. 

Probably the most striking peculiarity about the ova of Menidia is the garniture 

of threads which are attached to one pole of the egg, covering a very small area of 

insertion on the outer surface of the egg membrane. There are four of these fila- 

ments, and when the eggs are first emitted they are coiled around the egg membrane 

externally in a spiral manner. Very soon after oviposition they commence to uncoil 

from around the egg, and when a number are stirred or shaken about in a small 

dish they soon become entangled together so as to hang together in bunches or 

strings. These threads are about eight times the length of the diameter of the 

ovum, and are apparently composed of the same tough material as that which enters 

into the formation of the egg membrane itself. In the immature condition, and 

when the ovarian egg is still far from full grown, I find the threads present on the 

outside of the zona or membrane, closely adherent to the latter. In this condition 

the membrane is relatively thicker than in more mature eggs, and the nucleus is 

quite conspicuous at the center of the immature vitellus. 

The filaments at the point of attachment to the egg membrane are somewhat 

enlarged, but have no bulbous base as in the case of those found on the ova of the 

silver gar. The egg is heavier than sea water, the oil drops embedded in the yolk 

seeming to have no tendency to buoy them up. 
* * * ¥ * * * 

The eggs being taken at night renders it possible that the species is a nocturnal 

spawner, while the singular threads or filaments may be the means by which the 

parent fish is enabled to suspend its ova to some fixed support in the water as 

they are emitted from the oviduct. This might be accomplished by the female while 

the eggs were expelled by simply passing her body over the stems or leaves of 

marine plants in her vicinity. This affords an explanation of the remarkable 

threads which are attached to and at first encircle the egg. We can not escape the 

conclusion, at any rate, that these threads are of the nature of a protective con- 

trivance either to suspend the eggs to foreign objects or else to entangle them 

together in masses, such as we find to be the case with the eggs of the silver gar, 

where the filaments are, however, scattered over the whole surface of the egg. 

Professor Ryder noted that a full-grown female of this species would 
not yield more than 300 eggs; but in this respect, as well as in regard 
to the number of filaments, the observations of Prof. W. J. Moenk- 

*On the thread-bearing eggs of the silversides (Menidia), by John A. Ryder (Bulletin of the U.S. 

Fish Commission 1883, 193). 
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haus are so different that it seems likely that the two observers may 
have examined different species. This supposition is also warranted 
by the fact that the specimens came from different localities. Pro- 
fessor Moenkhaus says: 

Menidia notata.—Eggs were obtained in abundance from June 1 to July 2, 1901. 

At Cold Spring Harbor eggs were taken until July 15. The eggs are usually not 

perfectly spherical, but have various slight irregularities. At one pole there is a tuft 

of about 50 filaments, very elastic and several times the diameter of the egg in length. 

These become matted together, forming a central core around which the eggs are 

clustered like grapes around the stem. The protoplasmic disk is comparatively large. 

The eggs when ripe are exceedingly easily expressed, so that the fish must be handled 

rather carefully. A good-sized female yielded 1,413 eggs. 

Dr. Bumpus has published the following notes* regarding the 
spawning time of silversides on Cape Cod: 

Two species of Menidia (gracilis and notata) abound in the neighborhood of the 

laboratories. The following has been taken from the notes kindly furnished by 
Dr. C. Judson Herrick: 

“On June 5, 1896, Mr. Edwards found Menidia notata spawning at Hyannis in vast 

numbers. At this time the fish had selected a point in the beach grass above the 
low-tide level, and at low tide the eggs were consequently exposed to the sun and 

dried. Mr. Edwards noted great quantities of spawn and milt, and collected about 

a quart of the former. 

“During the last days of June and the first ten days of July of the present year the 

fish were very scarce, though Dr. Herrick found a few ripe females and a very few 

males. The eggs adhere to each other in thick, ropy masses, and to any foreign 

object with which they come in contact by means of long threads. Both fertile and 

unfertile eggs sink to the bottom, and the first cleavage plane appears in about one 

hour. The eggs may be artificially hatched in jars of running water, the period of 

incubation being ten days. The young fish, which carry a small yolk-sac, are about 

6mm. in length. Fry were skimmed from the surface of the harbor on July 4, and 

measured 1.5 cm. in length. On July 9 fry similarly taken measured 2.25 cm. in 
length. 

“The eggs of Menidia gracilis resemble those of Menidia notata, but the species seems 

to breed later, since many ripe females were taken during the first week in July. 

The eggs, however, do not undergo artificial fertilization as readily as those of the 

first species.”’ 
FOOD OF THE SILVERSIDES. 

The silversides subsist upon minute animal and vegetable organisms, 
particularly small crustaceans, and doubtless devour a great many 
floating eggs of other fishes. Dr. Smith informs me that he has found 
several with young lobsters about three-fourths inch long in their 
stomachs. As may be seen in the appended tables, the bulk of the 
food of the common northern silverside consists of small crustaceans, 

but they eat whatever meat falls within their reach, not disdaining 

the eggs and young of their own kind. That they feed both at the 
surface and at the bottom is clearly shown by the character of the food. 
Copepods, other free-swimming crustaceans, and insects are frequently 
eaten; and often mud, alge, and diatoms from the bottom are found 
in their stomachs. 

*H. C. Bumpus, Science, N.§S,, vol. vit, No. 207, p. 4, December 16, 1898. 
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The following detailed data show the nature of the stomach contents 
of series of silversides from Woods Hole, collected at frequent inter- 

vals between April and December, 1900, by Mr. Vinal N. Edwards. 
Incidentally, the length, sex, and spawning condition are given. 

Stomach contents of silversides from Woods Hole. 

[Great Harbor, April1, 2 p.m.; bottom grass and mud; temperature of water 37° F.] 

No. HsHern Sex. Spawning condition. Stomach contents. 

Inches. 
1 ABI ENG 5 55- Gonadgsismalllearesase =e Gopenoda, 
2 4.50 | Female...|..... Oi ae cece cles sisicteete Fragment 1.5inches long of slen- 

der fish. 
3 4 Full of copepods. 
4 4,25 Do. 
5 4.25 Sie Do. 
6 3. 50 .| Copepods and 1 amphipod. 
7 3.37 Empty. 
8 3.75 Full Of copepods. 
9 3.12 Empty. 

10 2.75 Do. 

[Eel Pond, April 5, 10 a.m.; bottom grass and mud; temperature of water 38° F.] 

1 4.75 Full of small copepods. 
2 4.12 d Do. 
3 4.37 1 Do. 
4 4 Seis Copepods and mysis. 
5 4, 06 GQOizaae Full of copepods. 
6 4.25 eas Do. 
7 3.75 so08 Mysis and copepods. 
8 3.75 Oat ae Distended with copepods. 
9 4.94 ae 5 Mysis and copepods. 

10 4 Jal sisers= Full of copepods. 

[Great Harbor, April 12, 10 a.m.; bottom grass and sand; temperature of water 39° F.] 

SomtseakwNyH a COIRS/S |S eS C9 ESOS 

BIR PS DAA AH 

Reco 109 OD td i | Female... 

Copepods and mysis. 
Copepods. 
Copepods and 1 mysis. 
Mysis and a few copepods. 
Few copepods. 

oO. : 
Full of copepods. 
Copepods and mysis. 
Hey copepods: 

0. 

{Great Harbor, April 16, 10 a.m.; bottom grass and mu d; temperature of water 40° F.] 

COMTI SOF Whe = 

4.56 | Female...| Gonads advanced.......... 
4b y ete teas dok-ce|(Gonadsismalll eS saea-aace 
425 lteees does--| Gonadsilargeracss-seeaceeee 
A AcE ke do ....| Well advanced ..........---. 
4162)3| Malle eee 2s|taaon eno ccasor saposesceasus 
4 Female Gonads large .....--.------- 
85b6)|Miale ceases sere (Go enete tena te a aco sciceeee 
ShSt lesen dos Ss202 Gow sais. eee ees 
356) |2e. ae Owsemaliees =x GOSs 5 Seen cece emcee 
Ot AY ee oar GORELS es-ce GOS Ee aaeioeinetercleressteieis 

fae small copepods. 
0. 

Copepods and mysis. 
Full of mysis. 
Distended with copepods. 

Do. 
Full of mysis. 
Full of copepods. 

Do 
Do. 

COMNTIAOOSWHe i 

_..| Well advanced 
.| Gonads small 

-.| Gonads small 

.mn.; bottom mud and eelgrass; temperature of water 44° F.] 

Gonads large soo. ya aisieini-10'- 
Well advaneee 

Gonads iarge 

Copepods. 
Few copepods and mysis. 
Bello copepods. 

0. 
Full of mysis and copepods. 
pot copepods. 

oO. 
Do. 

Empty. 
Full of copepods. 
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Stomach contents of silversides from Woods Hole—Continued. 

[Great Harbor, April 27, 2p.m.; bottom sand and eelgrass; temperature of water 46° F.] 

Total : ae 
No. length. Sex. Spawning condition. Stomach contents. 

Inches. 
1 Aspe) Hemale:..| Advanced <2. 2 .<.2-.--<--<-< Full of mysis. 
2 Cb Ree Got a2.) <22% O's sae tases esos asessacs- Do. 
3 (alin eee dGia---|) Welladvanced)<=3->..2-:.5: Full of copepods. 
4 4 Male ..... VA Givanced)= 522 <be5tes 2 Ss 454 Full of mysis. 
5 0a ee GOR tal Leese Gon yas eaten: Distended with mysis. 
6 - 3.81 | Female-.-.-.| Gonads small............-.- Full of copepods. 
7 3.62 | Male ....- Well advanced ...........-- Do. 
8 S581 |e: = EO zz. 2)s3 00 GOs atta sssasesseteaee eee Mysis. 
9 4 Hemales-s|) Adivaneced!: . <.=..5---s-s2s==% Full of copepods. 

10 SrGlulen eG nceslPWEll Advanced, s2.-~-s-2552 Copepods. 

PROC CEROREEE Mysis. 
Full of mysis. 
Full of copepods with some mysis. 
Full of aye 

Full of copepods and mysis. 
Butt ot mysis. 

0. | DIOIST Ht O's OO OST bo ST 00 Go STI CO Rt et DCO SeoISG Rw api signees ealael v2 =" 

i! 4 Maless<..- Gonads larees.ssces sees = Full of copepods. 
2 4.37 | Female...| Well advanced .....-....--. Do. 
3 4,31 | Male...-.-. AAVOmCCGi 2 22. oh. Sec sere Do. 
4 3.75 | Female... Ganade smalls - os esa Do. 
5 ; Shed Bee (6 (6) Se 6 0 ia Ree eee ese aersee Do. 
6 3.56 | Male...... ae larees 5... = sBeensses Do. 
7 3.75 | Female ...; Gonadssmall............-.- Copepods. 
§ 3.87 | Male...... Gonads! laree-. - 22-2... o5- 5 Do. 
a Be 2O ule i210 doe .--| Welladvanced -<-----5- 5... Empty. 

10 2 94 |. eas dos.-- WGonads large:- +2. 2..-2-a= Do. 

{Eel Pond, May 16, 10.30 a. m.; bottom eelgrass and sand; temperature of water 52° F.] 

1 aon \eHempule >. .|"Advanced!:2.542.c-+.-s-c5-¢ | Distended with copepods. 
2 SV On aes ORs aieeene Oi eee eae ren eeoe | Full of several species of winged 

insects. 
3 Behe 1el eae! do....| Gonads small | Distended with copepods. 
4 bhi rll ees OGiria| ears OO Fo ss4s ssa Se See | Empty. 
5 3.5 | Male...... Advanced .... Full of copepods. 
6 3.31 | Female...| Gonads large.. Empty. 
7 3 Male...... A divancedi sis 95 sasha eee Do. 

See ss eo Pn ns TS se SA 

1 PaiMIpNCMIALGm= INRIPG sess 9. 2552 co0 casa che Full of copepods. 
2 ya eee dota] Nearl yt1pes:.2 2.2260 2-42 Do. 
3 Th) do ....| Well advanced ............. Distended with copepods. 
4 4518) |. 1G) AS! (33) Uo aa Ae ae eee ee Do. 
5 AG ae Op esa |eacas Gl? . SSSR ee eee Few copepods. 
6 rom eae. = 2 ss|". 25. C10, SS ARCAC ARERR RASS aie Full of copepods. 
7 S200 ence Gti el ES (315, ane ah ey: See) eee ¥ Very few copepods. 
8 Sebi ses. Oe aaa | essa Piper ecco ccc nce seats Copepods. 
9 3.62 | Female...| Well advanced ..........-.- Few copepods. 

10 2.75 | Male...... PPNa he ce 2 ae ee Sa ed Full of copepods. 
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Stomach contents of silversides from Woods Hole—Continued. 

[Eel Pond, May 30, 2p. m.; bottom grass and mud: 10 bushels of fish taken; temperature 
of water 56° F.] 

No. onan: Sex. Spawning condition. Stomach contents. 

| Inches. 
1 AQ) |) Hemale=- 4 RRUDE mat ysteyatata alata atelateteleyetatel=t= Distended with copepods. 
2 4,18) Male weus tease. Olt) 3 ons cane dobeadonbe Full of copepods. 
3 4.43 | Female...|..... (0 nae eee See ate Do. 
d AU ae toe GO)ceea|eeeee GO Beene otee eee eke Distended with copepods. 
5 4531 oases Goes a AGVanced oy-cencst-etee eee Do. 
6 37480 Malem = RIPe fears ce are eee eeee Copepods. 
7 Sel B5e cece GO rea }eest QO pe ciiecenntracn eee neil Do. 
8 8.12"), See CKO eee aes GOR cece ecererie eee Full of copepods. 
9. 8.25 | Female...}...-- GO Mso.ct nena eoee Copepods. 

10 Osh |) MENG) So538)essoc DO vecsoeenseeceeeosseces Few copepods. 

[Great Harbor, June 9, 10.30 a.m.; bottom grass and sand; temperature of water 60° F.] 

1 4 Memale ses Ripe satan <- nase seen ce Copepods. 
2 AG2) £2208 Gory 2 ase: (OU Se eae AAA ARES eee SoA Re Distended with copepods. 
3 Byte) llaaaoe Gore .|a234 GOP. Eten ee ener Few copepods. 
4 33945 | 25-2 do 22S Esa. GON Ae eee Do. 
5 4 MALES Noe ack GO- Ace eis eee eee Full of copepods. 
6 Seve | esce Gliysaen|booae GO-e ee eee eee eee eee Copepods. 
7 3/87 ||; Kemale+: -| "Advanced -..-.-...-.-..-.-- Do. 
8 SED ileeees GO. 2s A ARIPO shee eee te steiseeeete toile Do. . 
9 31625 seer Omece|asees GOMeet a eee een ee eet Very few copepods. 

10 2)7b'| Male ...- 4\.--- GO ieeciccdosascewer evisee Full of copepods. 

[Eel Pond, June 11, 11 a. m.; bottom grass and mud; no silversides seen at the surface 
for three weeks; temperature of water 62° F.] 

COM WIMAUPWNHre lal al al al al al ow Re mR ocono 

bo Go Go 10 

_ a5 

Female UEP a ses teteale etnies loins einiatare Few copepods. 
eee do ....| Well advanced .-| Full of copepods. 
sdeme do =<. 4"Ripeliiisste-ceetacece Do. y 
aheite do ....| Well advanced Do. 
Sacer do 2MRIpevisss22--2eseeaceeeseee = Do. 
siete do ....| Nearly ripe..........---.-.-| Few copepods. 
Seen do 2222] Riper. 22 2-2-2222 !2e eee | Verytew copepods: 
Habis do ....| Advanced ...............---| Distended with copepods. 
Male ..... IMT esemoce nese unoapobcobeaas Copepods. 
eee Oi goa5| Sodus ato acdsccannanooaecns Do. 

[Katama Bay, June 15, 11 a. m.; bottom sand and stones; fish very scarce, but 20 taken 
in 5 sets of seine; temperature of water 65° F.] 

mo 

SODIAMTRWHH 99 09 G9 C9 OO OTN NO 09 COND CO COTTE BD KOU KAee = 

Memalets| Ripe. cae eciceeemnelececee eae Full of Menidia eggs. 
eeiaies do....|-.-.-@O............------.---| Eggs with embryos; amphipods. 
LAR Goa eo be 55 ee eeeeee eee  enpby.: 
ak asia Go... tb iidoset= 22.2 eo. eee Pull of small ova with embryos: 

dois=s sles (0 See tocreceeaocasdascd ? 
Empty 

Do. 
.| Some small ova with embryos. 

Copepods. 
OO eececemserceemerice ..--| Few copepods and Menidia eggs. 

[Eel Pond, June 23, 10a. m.; bottom grass and mud; no silversides seen at the surface; 

SOHIMARwWHH NISC RRR ee = oo 

temperature of water 64° F.] 

Female...| Well advanced .........-.-- Full of copepods. 
sonae Go SiS | tee dO Sas ss asen ese seesee- | Copepods: 
Sema QO Bed O\sssssesa- san sas ee Do. 
craft do PSO sss 5c sce eases Do. 
Pe ee ace nial beens eniee Caines soeelse Ree reer Full of copepods. 
Las to aean ciel aemanchecenstcece Sete eer eemee Do. 
Female...| Well advanced ...........-- One small annelid. 
See GO a Saco 0 ees 2 ee eee! Of Menidiane es: 
Male esa seem GO oo cectocee mes eens | Full of copepods. 
Female...|....- (ClO Se sno seeeneeebeaccede Do. 

> 
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Stomach contents of silversides from Woods Hole—Continued. 

{Great Harbor, June 30, 1 p. m.; bottom grass and sand; silversides scarce; temperature of water 65° F.] 

No. ert Sex. Spawning condition. Stomach contents. 

Inches. 
1 4.5 | Female... Nearly MPO laisassasieae ...--| Copepods and Menidia eggs. 
2 ASDY, |aeles< do -225 aor Seeehessscsseesescaensne Menidia eggs, copepods, mysis. 
3 Sa00) os Cs Lo eae |S Se OO f22ss0520562 255555505 Empty. 
4 4548) soto do ....| Not well advanced ..:...... Few mysis. 
5 4506) eo. do.222/ Welliadvanced!:...-24{5 222° Empty. 
6 8.37 | Male ....- Ripe Few copepods. 
7 Bie coer Gor. 45M d Very few copepods. 
8 Bd Lh ee ae Gosh Rests do mpty. 
9 (7 eee (6 COE SS eases do Copepods 

10 3.37 | Female...|..... do Empty 

{Hadley Harbor, July 5, 2 p. m.; bottom grass and mud; silversides very scarce; tem- 
perature of water 66° F.] 

1 4.56 | Female...| Well advanced ............. Few mysis. 
2 AN18}) 55: GOA Sent) Sieeescacsecee esas sacs Full of mysis. 
3 3.5 | Male ..... Well advanced ...........-. Few copepods. 
4 Aged SHeEMAIG= 3 |) SPOME -.ilc<iceie s'sese wowace es Full of young squid (Loligo). 
5 Bod, [eee dOmasse owe OSs s cede acoso twas Empty. 
6 BuGS) [Boas toe 5 Seer’ GO nste5 ve2essseesewcee ee Do. 
7 Site] kal ae do: salteas OO sss aislaset Soleasteneiae Few mysis. 
8 SAtO| sone GOES GO seowtarteececeausee es Empty. 
9 8.5 | Male ....- Welladvance@': cas. <.-cc22 Few mysis. 

10 S843) Dees dOsesdlaed: dO \stlccvctwneaweeessesee | Empty. 

[Katama Bay, July 13, 11 a. m.; bottom sand and weeds; silversides very abundant; tem- 
perature of water 72° F.] 

1 arom phemale=. (Spent cj sce Saceecencsce Small crustaceans. 
2 4.62 | Male ...,.| Gonads large Small crustaceans and 1 shrimp 

(Crangon). 
3 4506: \us63 dowss: sau COM atseleseee Empty. 
4 3.94 | Female... Spenterecee secs ? 
5 4 Malecc& Gonads large else and Menidia eggs. 
6 4 Hemale=2\USpents sc02scsccrssssecess oni 
7 3.56 | Male ..... Gonads large..........----- empt y. 
8 oa eee GO Nees Ge recceer sans oecee ewes Some small crustaceans. 
9 3.5 | Female...|..... GO eer ance Gosecae eee Alga and fish egg (Menidia). 

10 ert Bi liecs, Aekiiseas|keoan O WponGsqnepEeaouendeanoe 

{Great Harbor, July 17, 11 a. m.; bottom eelgrass; temperature of water 70° F.] 

1 AeOea OREM). =f SPO bate aiciiclncte sas xiaaeciais(eleicle Empty. 
2 ABAD Noss Gomes aesit OPE sre itcrsese seretee ct Very few copepods. 
3 C043 ll ae does se) ee GOS Pe saeesestioce Annelid sete and alge. 
4 C85 gt ee AO acueeae GO Sodaecocioriewes assed Do. 
5 Ca Bee CC eeee Preise MO sgeec cite ceescceesens Do. 
6 S207 [as% - (3 Capa Soaps GOR eee cae ooeees Larval crabs. 
7 aot | Male. 2521.52 Tipe eer aun cates Do. 
8 SCG Eee dois 3:) Gonads large .2 2.22.22. Do. 
9 Bete PRCMaAlG. ol ISPCNte.. ..cg.c-.eu secre ence Empty. 

10 sl bey | Cd ee DOiesicvis See esis dese sec'vdes Annelid sete? 

[Katama Bay, July 27,1 p. m.; bottom sand and gravel; temperature of water 72° F.] 

1 4. 62 Embryo worms? 
2 4.56 
3 4.37 

: Ps Little alge. 
, Empty. 

6 4 itd 
7 4.25 Eggs and embryo worms? Lar- 
8 4.37 val decapods and other species. 

9 3. 62 Eggs and embryo worms? Lar- 
val decapods and other species. 

10 3.75 Do. 
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Stomach contents of silversides from Woods Hole—Continued. 

{Great Harbor, July 31,10 a.m.; bottom sand and grass; silversides very scarce; temperature 
of water 71° F.] 

No. eaeast Sex. Spawning condition. Stomach contents. 

Inches. 
1 AND e PHOTIC =| NS DCM taia\sierlclele a/a)a/nieralaielelniciaiaeae Empty. 
2 4 Maller a. 2lteese GOn cee ee eeiesie ace nonce Do. 
3 AS 06: socom Goseedle seas Go). 25-4 een eee Very few amphipods. 
4 4.12 | Female...| Gonads small............... Empty. 
5 4.75 | Male ..... Gonads very small.......... 
6 4.75 | Female...|..... GOR see assceceeneemes Do. 
7 AMD) | Male: 222 2\kaees GO sa ee See eee ean | Annelid sete and other material? 
8 BsO) | |eisece do =22-|)Gonads large... ...----2---- | Small mysis. 
9 BAD4|leceee do=--- Gonads smal tesa Empty. . 

10 ORGY fe Baan os ntaeo Geeenan secon oa ucCeRAOTete acere Do. 

[Katama Bay, August 8, 12 m.; bottom sand and gravel; silversides very scarce; temperature 
of water 73° F.] 

1 AUD) | Memales- si SPM ste aac -ta\ctotetola\witel=istetaelole Full of sand and diatoms. 
2 7B Oe Bacaaras socal lence QO sas este eee 1 menidia 1.5 inches long. 
3 4.37°| Male ito. fe s.02 GON sa5y dere nets Full of sand and diatoms. 
4 eT el basa do Swe COM e sae eee Do. 
5 Bio aioe oath ews oo San aro aia alee Sires aes Do. 
6 Aral |} MemMales sai SPCNt ss 11-4 Pyaar cinet tao Empty. 
a Asa cece dois.|4ia3 COM Ssh aoe aaa Full of sand and diatoms. 
8 42D ilsaeee dose |as2a2 Oe seas csaasnste en ehesee Do. 
9 As QbiNe nenk dons a| hates WO ixaas had Saiaaeoieem cite Do. 

10 BOD aces Gox2ss|tseec GO noone sseececioce cence Do.‘ 

{Katama Bay, August 15, 1 p.m.; bottom sand and gravel; very many silversides; tem- 
perature of water 70° F.]} 

1 4.68 Full of fine alge. 
2 4.56 1 shrimp. 
3 5.18 Small amount fine alge. 
4 4. 62 Full of amphipods. 
5 4.5 Empty. 
6 4.18 Do. 
7 4,25 Do. 
8 4 Do. 
9 3.37 Do. 

10 2: =e geeee COR RSa Bosae DOs seetsedecdee ondcicicces Do 

[Woods Hole, August 25,2 p.m.; bottom sand and eelgrass; silversides very plenty; tem- 
perature of water 72° F.] 

1 A506) pHem ale te Spent. 2.0 aaeteiaidiatatatelaiaalatelataisl Fine alge. 
2 ZW Oe ae doe 22255 GO si sss asaccosnaaseenas Eaapey: 
3 S743 gl necten (OVO ee rere GOishscascccacaaneseseese 
4 35185) (Males. -slseee GO\552 ssasanaodsaasco ees Fine Se 
5 3.5 | Female 22)-222- GOs ssass5ejesaneracecee Empty. 
6 3 Mele icselie. -.2 GO iassazcnccsadesserasen Fine alge. 
7 Shea pce oe Go so Gees: OO. s25555sajacne sete eee Bal ot aerate: 
8 SA0Os eee do sasani es GO ss bibigecnesenesarscss 
9 2°87 | Hemale st |22222 €O sscdsccccssnssssedecce ts 

[Katama Bay, August 29, 2 p. m.; bottom sand and gravel; silversides very plenty; tem- 
perature 73° F.] 

1 400) | Memales.-|SPeMU aaa nerteeemenaaciaeanne Empty 
2 S381 Glasser Oveoealeeese (0 Cen esac te) 
3 ahi laadac oe caleseee (Co yparabet este Fas EE ee Do 
4 S$ o3/ Gaoce Go2-24) 48 os hs2 fee oe eee se eee ek SS 
5 shou | Sen ceeee neal Paaee OC a Ie ae Amphipods 
6 Bao 4) Males ss. o}occne GOs. fos eee eae Copepods. 
7 SoD sesicweacie ces | oe sei OO \eee6.ie oan cee ence ose Empty 
8 3 Female GO nes aS ee eee Copepods 
9 3 Male rca alcceae Goes eee Empty 

10 2.75 | Female...|..... Os shcceceseaeeeee eee Fragments of minute crustaceans. 
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Stomach contents of silversides from Woods Hole—Continued. 

[Katama Bay, September 11, 1 p. m.; bottom sand and gravel; silversides very plenty; tem- 
perature of water 72° F.] 

oom NOURWNH = 

Sex. Spawning condition. Stomach contents. 

Do. 
Mysis? 

Do. 
Do. 

Full of minute copepods and 
Cladocera. 

Empty. 
Do. 

{Katama Bay, September 24, 2 p. m.; bottom sand and grass; silversides very plenty; tem- 

COO STOO Whe — 

perature of water 65° F.] 

4.06 | Female...| Gonads small .............. Small shrimp. 
SiSh | ss 0s eee eee GOS sae asee ce sees scene Empty. 
coll Baca GOistee tases QO seek esas eee. Soar Do. 
Sesin Maer o..lee es WO macasese ese neeosaeaee Few young prawns (Pandalus). 
Stile Eee SRE Bae Go wsszcses5sstecse esas Do. 
3c al Bo Bo net oc se Metete GOS saa sssssnereeatcseces Do. 
SAG? Beast nae eae acces GO: ssceeeeereeseseneses Wasp and several species of dip- 

tera. 
So. Male e102. 288 GOS asecce cecuceeesewes Young prawns. 
San). eee (eal Seon GO s25225 28 scsi 25 ieceee Do. 
CF 1 eee Gorse. |See = Ose reste rei iz eee: Empty 

{Wareham River, September 25, 1 p.m.; bottom mud and grass; silversides very plenty; tem- 

COMMU WNH i 

perature of water 66° F.] 

5 Male...... Gonads very minute........ Empty. 
Fate | (eee GOteeas|oa25 GOR eetiens ee ccea nee Do. 
5 Wemale:s2|(ss4-/ GOVE Seaver ce See Ie oe iorcie Small shrimp. 
Be esses dost. | o3-2 (0 (Oi leet lees ri cat ny reas Winged ants and diptera. 
Boy |) Male=222..| S525. GO fee a emaeinc ses Empty. 
5 Kemales--ls-5-< GO Sass cnc cece oceoe = mise Do. 
Sie |= 2 O)-2c[ ee GOg sete heeecet esesecces Prawn 
AMON |e a 25 Ci Conese eh GOS fo eetcence ceece couse Empty 
AeSt. | Males. 22 =| ~-2-< GOR ececric neces entas fe) 
ASOD) Vass oi Go ae ee GOR se tan eee ences cece Ants 

[New Bedford, October 5, 11 a. m.; bottom mud and alge; silversides very plenty; tem- 
perature of water 65° F.] 

CMON OUE Whe _ 

3.87 | Male ..... | Gonads very small ......--. Winged ants. 
BOG: 32.22 Opes S| fhe a OOS ese eee ach ee 
ANG an ene Opera as: GON ONO a Ce a Empty. 
eS Ree 6 eee eee GO Aes aeocaan sods ee eeces Young prawns. 
S168 pees Fale cl eae ey ee ie eS a ee Ant. 
3.5 | Female...|..... GOf tthe asco a soseraeeee Do. 
ots al eee Gone e|t2 54 (6.0) Se ae Se Ite a Young prawn. 
3.5 | Male ..... leaeie = (0 (oer — ee eg atiae Empty. 
3-68 22% AGA Ane Ce ae GO ie ocics ts Soe 
halle!) So ee ee CG 5 ee ee | Amphipods. 

[Woods Hoic, October 11, 10 a. m.; bottom grass and sand; silversides very plenty; tem- 
perature of water 64° F.] 

Cems A CRW _ 

| 

4.3 | Female...| Gonads large, diseased .....) Young prawns. 
3.43 Male ..... onde smallest? Sos 5.5 Sees: Do. 
P| Ree Gone Alsi s GVO Sip ogee AS as et ee ee Do. 
Oe ieee GOGe 25x le a ea as eee Do. 
Se | Se Ee (eae gree ete. ee Winged ants. 
o. 5) [Malet iii} s-..- Ott 4} eee ee eee | Empty. 
3.31 | Female...}..... Gh pete a ee ee Do. 
3.25 | Male .....|..... Gp eee ee SS ee ee Do. 
Os Ob loweee do ....| Gonads very small ......... Do. 
7S ae et |... See eee ee en Do. 
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Stomach contents of silversides from Woods Hole—Continued. 

[Katama Bay, October 20, 11 a. m.; sand and gravel; silversides very plenty; temperature 
of water 57° F.] 

No. |, Total Sex Spawning condition Stomach contents 
*  jlength : : b 

Inches 
1 4.18 | Female...| Gonads small..........-..--- Empty. 
2 4. Malere ea) Ares GO Bess oases eae eee Vegetable fiber, sand, many di- 

atoms (Plewrosigma). 
3 AD Wess G0. 22-|5 5252 AGO) bec cpen cee has ens Fair-sized prawns. 
4 Boot | ence GO% =-2|-622- eps ae ee seee race eeaise Algee and diatoms. 
5 ee ese COC Tese Soe se GOCE sets sees seceaoee Filled with diatoms of different 

kinds. 
6 3.75 | Female.ss|25-4: GO Wes e6 Sods Aosssceeeres Distended with ooze and dia- 

toms (Pleurosigma). 
7 3.50, || Male co occieescs GO sees Seer seseaseotaee Do. 
8 8.43 | Female. ..|....- OO issn sets setieteseesner Fine alge. 
9 Be Shy Bees dom releecce Gb) aereaEnscacEesscomacs Distended with diatoms, princi- 

pally Plewrosigma. 
10 Bol || Mailer se melee 0 o225 Ss -s5525- cence ee Do. 

[Eel Pond, November 5, 10 a. m.; bottom mud and grass; temperature of water 56° F.] 

1 4.62 | Female...| Gonads very small .......-. Small prawns (Pandalus). 
2 CNet Reese GlEmed Secee OE ARS Se naS aD aScenoTine- Empty. 
3 Salon pence GOs 24)|-ebe MOE tes wees ets oestestaee Brown ooze and diatoms. 
4 AND5 Noes doe oe2|eaece (Xo ys BSEeeemaOdasece oe. White ooze and diatoms. 
5 4 Malesnce Acces GO sheeetecsceemesiqtcce Empty. 
6 4.06 | Female...|....-. GO ae cos ericneeeeceaeees Brown ooze and diatoms of sev- 

eral kinds. ; 
7 Agelisece Goes sone (is saaeera creep soseh sacs Do. 
8 SeiVllebome GOzecs|-eec GO ee a ee ees Do 
9 B57D | seen Glenoelessoe OOiectosssews sce cee Do 

10 BO2nlascee Gowers |see3 OG Si eiost case cease (2) 

[Great Harbor, November 13, 10 a. m.; bottom sand and grass; silversides very abundant; 
temperature of water 50° F.] 

1 5.25 | Female...| Gonads very small ......... 1 young prawn. 
2 DS alleorae Omaceleeas (CGA eee ace pe uuue i 
3 Ds2ofaswios Goeses ieee. GO sense eceseeeees seeeees Do 
4 DAe eee Goreselo--ee Cie eos teeadbabohSanc- Do 
5 HaDenliegsee AOcers|eeeee GOS estates eee aeenee Empty 
6 Bal 2 il cae domes | sess GO saat ee saeosee aces Do 
7 BalS|iseces GO c2.\s2-22 CR ene aeemoseed Do. 
8 4/06:|) Maley 2s2\5- = GOsse se eases Saseesonose 1 young or small prawn. 
9 AST eee Gk iesod|aeaae Gomes sb see sea ees 2 small prawns. 

10 4 Remaler orem. Goa csceet esc eases 1 small prawn. 

{Eel Pond, November 15; silversides very abundant. ] 

1 5.87 | Female...| Gonads small..............- 2 small prawns. 
2 B70 ||eeene ChOmeRS Barncr GO Jasscheesdsn se cteccodee 1 small prawn. 
3 Dsl asce GO peal sacr GO wis sceittccee sae laa Do. 
4 5.43 |S2-n5 do#se:)-s-- GO sjondcc ssesessacaeece Do. 
5 SD 2 sence dons alesce OO sjsacccdongce acess Empty. 
6 (S31 koja (Eee lneaes hepoe (6 Oe ReemonS ce abeaoace Do. 
7 5 04ah anne Gowsee 282 GO) ass assaseesisse ates 1 small prawn. 
8 52374) Male=sa. 2 lessee GO). saqsaraeessasaseses Do. 
9 By Mleaece loa bese GO Ses aesa ase ate aaa saa Do. 

10 ALS 7A eee, do aie ees AO as jjeeascedadccseccte Empty. 

[Eel Pond, November 20, 2 p.m.; bottom grass and mud; silversides very abundant; temp- 
erature of water 49° F.; very slender fish.] 

1 5.37 | Female Gonads very small.......... 3 prawns, largest 1,5 inches long. 
2 ASST cower Goreeaeeee OO Bese etesercmoondacoc 2 prawns. 
3 Clee Reo (0 }ae jpaoe GO waccsacascemeaceeeesee Empty. 
4 ie MIRAE Glo apalpedae GO. 3225 Saha oases Few copepods. 
5 BHM ace Goss lees GO J2 2552085 nek aeons Some alge and . few fish eggs. 
6 SD) a leacee doncealasiae OO oe oscee ese eee Few small fish eggs. 
a 3S 2Dil hemes Gowesalictec 0 . 2.5225 250s Scenes Empty. 
8 3:5 || Malese zee late - 6 se tase Sees oeaemasss ? 
9 SEB YM eres Go. Ss e4h GO ee Noes se cnet Haake Empty. 

10 2587. | sae doe states Oe nceisccciadessislen secs Do. 

+} 
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Stomach contents of silversides from Woods Hole—Continued. 

[Off the dock, Woods Hole, December 7, 2p.m.; fish at surface; temperature of water 45° F.] 

No. eee Sex. Spawning condition. Stomach EEO BES 

Inches. 
1 3.43 | Female...| Gonads very small.........- Empty. 
2 BOY il Baeee Gorsseiiiete GOi feet eee ear SSS Do. 
3 padss | Males. .o2|o2. GR AROSE ORE oer aerioee Do 
4 Sibir eo. dovss2 450 GOs sh 25.955. 88ST Do. 
5 anal |soos< Olean saece OO Aas SS So obebacdaaaeaeoe Do 
6 3.37 | Female...}..... GO) Sat ase sa eee Do 
7 4 1 Ee eee) AOMesa poeta eee Do 
8 BS 7 eee (0 LO ye 4 See dome. 5282 ss A Do 
9 3 Female...}..... GO\6 Js Ssscpensseseaeccnas Do 

10 SOOM We doe tcae cscs sees GOS SEL Er thes os Re Do 

[Off the dock at Woods Hole, December 21; silversides very abundant at the surface; temp- 
erature of water 36° F.] 

1 3.37 | Female...| Gonads very small. Empty. 
2 oot leu ule? st: 7 seek Gols eee oS Qe NS: Do. 
3 See aa eee (Glo haere ero Opa sete ate akc Do 
4 SAB YAY eee (3 (ay, Sa a | Se (hoi ts eee See EAS eRe Do 
5 3.43 | Female...|..... GOSS feo ee ee Do. 
6 S505 4 |g he 6 eee Cota) Bae ey eet ae ft Ree ef Do. 
7 3.25 | Female...}..... COM oe ee eae Do 
8 8740) el eee Goss Ree COE Ae a ae Do 
9 Sei eee Goes lsace. GOR peste soe eee neeene Do 

10 2.75 | Malet Reese (lope tes eee oes Swe ete Do 

DESCRIPTIONS AND SYNONYMY. 

As regarded by Jordan & Evermann in Fishes of North and Middle 
America, the genus Menidia now includes ten species and one subspe- 
cies in the United States, five of which and the subspecies are found 
on the Atlantic coast. These are IW. gracilis, M. gracilis beryllina, 
M. peninsule, M. audens, M. notata,* and M. menidia. 
An examination of a large series of specimens from localities ranging 

from Halifax, Nova Scotia, to Texas and comparison with the types of 
some of the species force the conclusion that a readjustment of the 
nomenclature is necessary. On the Atlantic coast the species are at 
present arranged in two groups, one of which is characterized by a 
long anal fin, the other by a comparatively short one. The first group 
comprises JM. menidia and M. notata; the second MW. gracilis, M. gra- 
cilis beryllina, M. peninsule, and M. audens. 

In the following pages are given a key to the eastern United States 
species, a redescription of each species, notes and references having an 
important bearing on the question of their relationship, and tables of 
measurements from a number of localities. 

Although the different forms when mixed together are readily dis- 
tinguished by the eye, it is difficult to represent their differences by 

measurements or figures. The differences are small, and to show them 
in comparative tables requires a larger series of each form than has 
been accessible. The depth is exceedingly variable, depending upon 
a variety of circumstances. For instance, a fish in spawning condition 
will be far deeper than one not in that condition. 

*On page 2840, part 111, Jordan & Evermann state that owing to the perfect intergradation between 
specimens from Florida to Nova Scotia, this form should stand as a subspecies of M. menidia. 
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A careful study of many specimens shows that in the same species 
from different localities some differences are noticeable. These differ- 
ences are not individual variation, neither are they constant enough 
to constitute distinct species, nor will the conditions permit of their 
being called subspecies. They are rather group differences, constitut- 
ing what perhaps may be termed geographical races. 

It might be asked what is meant by ‘‘ geographical race.” This is 
difficult to explain, but as intended to be understood here is, as said 
before, a group of slight variation not satisfying the conditions of 
species or subspecies—these two being interpreted as (1) a form 
between which and another closely related form a structural gap exists; 
(2) one of two closely related forms, one of which has sprung from the 

other, between which there is no gap, but the differences grade into 
each other through different localities. A subspecies may be termed 
an incipient species. According to this definition, then, a ‘‘ race” may 
be called an incipient subspecies; in other words, an indication of how 
a subspecies may originate—through some change in environment. 
To illustrate: JZ peninsula, occurring at Pensacola (the type locality) 
and at Indian River, Florida, each locality group differing somewhat 
from the other should intergrade through successive localities to form 
a subspecies at Indian River. As a matter of fact, they can not be 
told apart; but intermediate groups, occupying localities of somewhat 
different conditions, differ slightly as groups but not always suf- 
ficiently as individuals to cause even a suspicion of another species. 
There may even be groups intervening which do not differ from the 

typical species. 

Key to the species of Menidia of the east coast of the United States. 

(This key will apply exactly only to those close to the typical examples. Difficulty will be found 

with the intergrading or mixed forms.) 

a. Anal rays 15 to 17, rarely 19; scales 38 to 41. 

b, Snout equal to or longer than eye; anal base shorter than head. 

c. Body generally deep, depth 4.5 to 5.5 in length to base of the caudal. Light colored; 

often somewhat speckled on sides; large salt-water form. Eastern Florida to 

MP ORAS ve cicicy we cetninsin SRES See we ae Eee eee a eee ee ene eer eee eee M. peninsule. 

cc. Body generally slender, depth 5 to 7 in length to base of caudal; small fresh-water forms. 

d. Origin of spinous dorsal nearer base of caudal than tip of snout; depth 6. Small, light 

colored, fresh-water form. Lower Mississippi Valley ....-.--------- M. audens. 

dd. Origin of spinous dorsal midway between tip of snout and base of caudal; * depth 5 to 7. 

Small, usually dark colored, fresh-water form. Florida. 

: M. peninsulx atrimentis. 

bb. Snout mostly shorter than eye; anal base longer than head; body compressed laterally. Poto- 

mace Rivertse st .* oe Sse. ee Muse eR seca cee ee ence M. beryllina. 

e. Snout blunter than the above; body rather round and caudal peduncle usually 

shorter. Coastwise, Massachusetts to South Carolina......--. M. beryllina cerea. 

aa. Anal rays 20 to 27; scales 39 to 50-8 to 10. 

jf. Origin of spinous dorsal nearer base of caudal than tip of snout; scales 39 to 45- 

1 0) ts ee ee ae ee ere ieee i ed BO ne A is JABS SaG6I6 7 M. menidia. 

jf. Origin of spinous dorsal about midway between tip of snout and base of caudal; 

scales’45toib0=8 to Oi. 5 Seb Foss. oe se cee eee ote senor aeee M. menidia notata. 

*This character holds strictly good in our typical specimens from the east coast of Florida and St, 

Johns River, but the majority of those from ‘‘ Salt Lake,” west coast of Florida, have the fin, some~ 

what nearer caudal, in this respect approaching M. audens. 



THE SILVERSIDES OF THE GENUS MENIDIA. 254 

Menidia peninsulee (Goode & Bean). 

Chirostoma peninsulz Goode & Bean, Proceedings of U. S. National Museum 1879, 148. 

Menidia peninsulx, Jordan & Gilbert, Proceedings of U.S. National Museum 1882, 266, and Synopsis, 
407, 1883; Jordan & Evermann, Fishes of North and Middle America, 797, 1896. 

This is the most common silverside of Florida and the Gulf States; found, so far as 

now known, only in salt water. From the different localities they differ consider- 

ably in appearance, according to their environment. On clear, sandy beaches they 
are very light colored; in weedy places, often thickly punctate with black, giving 

them a dusky appearance. In the original description specimens from Lake Monroe 

were included with M. peninsulz. They are found to differ in some respects, and 

are presented in this paper under another head. M. peninsulz attains the largest size 

of the species with short anal fins. We have specimens from both coasts of Florida 
and from Louisiana, Mississippi, and Texas. 

This species most clearly resembles M. beryllina, from which it differs chiefly in 

the longer snout, which equals eye; the base of the anal mostly shorter than the head, 

never longer, and its larger adult size. Color, as in M. beryllina; from some locali- 

ties darker than the typical Potomac River fish. Total length 3.50 inches; head 4.20 

in length without tail; depth 5.50 in same; eye 3 in head; snout 3+ in same; D. v-i, 8; 

A. 1,16; scales 39-8. From one of the type specimens. Color, light greenish; edges 
of scales with dark dots; lips and top of head dusky; a dusky streak along base of anal. 

mMenidia peninswx (Goode & Bean). Figure from a specimen from Titusville, Fla. 

Specimens from Pensacola (type and cotypes) range in measurements as follows: 

Total length 2.5 to 3.75 inches; head 4 to 4.3; depth 4.5 to 5.5; eye 3+ to 3.16; 

snout 3+ to 3.16; D. rv to v1, i, 8 to 10; A. i, 15 to 17; scales 38 to 43-8 to 9. 

From Wechawatchee River, Hernando County: Total length 2.75 to 3.25 inches; 
head 4 to 4+; depth 5 to 5.5; eye 3 to 3+; snout 3 to 3+; D. 1v tov, i, 8 or 9, mostly 

Iv-i, 8; scales 39 to 41. 

From Tarpon Springs, Florida: Total length 2.12 to 2.87 inches; head 3.4 to 3.75; 

depth 4.66 to 5.25; eye 2.6 to 3; snout 3.2 to 3.4; D. rv to v1, i, 8 to10, mostly v—i, 9; 

A. i, 14 to 16, mostly i, 16; scales 38 to 40. 

From Anclote Sponge Kraals, Florida: Total length 2.25 to 2.62; head 3.5 to 4; 

depth 4.75 to 5.25; eye 2.6 to 3; snout 3 to 3.25; D. v to vi-i, 9, mostly v-i, 9; A. i, 14 

to 16, mostly 15; scales 38 to 41. 

From Titusville: Total length 1.25 to 3.25; head 4 to 4.25; depth 4.75 to 5, mostly 

5; eye 2.75 to 3, mostly 3; snout 3 to 3.25, mostly 3; D. 1v to vr-i, 9 to 10, mostly 

y-i, 9; A. i, 15 to 17, mostly 16; scales 37 to 39. 
From Grand Plains Bayou, Mississippi: Total length 2 to 3.75 inches; head 4 to 

4.5; depth 5.25 to 6; eye 2.6 to 3; snout 3 to 3.5; D. 1v to v-i, 9 to 10; A. i, 16 to 17, 
mostly i, 17; scales 37 to 41. 

F. C. 1901—17 
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Menidia peninsule atrimentis, new subspecies. 

Attention was first attracted to this form by a specimen from South Lake, near 

Indian River, having a peculiar Labidesthes-like appearance—long snout and slender 

form—but lacking the small scales of Labidesthes. Examination of all available 
specimens of Menidia from southern waters revealed similar examples, though not 

all so slender, from a number of localities in Florida. First, those from Lake Monroe 

which Goode & Bean included with M. peninsulae; from Lake Jessup, collected 

by R. E. Earll; then specimens from South Lake at Titusville, Fla., collected by 
Evermann & Bean; ‘‘Salt Lake,’’ near Tarpon Springs, Fla., collected by Evermann 

& Kendall, and from St. Johns River at Palatka, and from Lake Monroe, collected 

by the writer. 
Total length 2.5 inches; head in length to base of caudal fin 4; depth in same 

length 6; eye 2.88 in head; snout 3+ in head. D. v-i, 9; A. i, 15; scales 40-8. 

Very slender; lower jaw longer than eye; spinous dorsal wholly anterior to origin of 
anal, midway between tip of snout and base of caudal; base of anal much shorter 

than head, 5 in length of body, equal to distance from base of last rays of soft 

dorsal to base of upper rudimentary rays of caudal; height of soft dorsal 1.88 and 

anal 1.66 in head. Color in spirits, straw; scales of back thickly punctated with 

black on edges, giving the back a very dusky appearance; few black dots on the 

sides, not defining the edges of the scales; top of head, snout, and chin black, the 

black composed of fine dots. Lateral silver stripe overlying black. 

Menidia peninsule atrimentis Kendall, new subspecies. 

This fish is much more slender than M. peninsulx, its nearest relative in southern 

waters; darker in color and found in waters more nearly fresh. It may be distin- 

guished by its slender form, really longer head and larger eyes, although the meas- 

urements of specimens of this species often show the same relative proportions, 
owing to the fact that many of the M. peninsule are young and these are more 

slender than the adults. There is considerable variation, and it seems to intergrade 

with M. peninsulzx, but has not been found to attain so large an adult size as the 

latter. It seems to be confined to fresh or nearly fresh water. The type (No. 50010, 

U.S. National Museum) is one of 33 specimens collected by Evermann & Bean in 

South Lake, Titusville, Florida, January 15, 1896. 

(ater, black; mentum, chin. ) 

Specimens from South Lake range in measurements as follows: Head 4 to 4.33, 

mostly 4; depth 5.66 to 6.25; eye 2.89 to 3.25, mostly 3; snout 3; D. v-i, 9 and 10; 

A. i, 16 to 18; scales 40 to 48. 

From Lake Monroe as follows: Head 4+ to 4.5; depth 5.5 to 7; eye 3; snout about 

3; D. 1v to vi-i, 9 to 11; A. i, 16 to18, mostly 17; scales 38 to 42. From Palatka, not 

essentially different from Lake Monroe specimens. 
From Salt Lake, near Lake Butler, Tarpon Springs, Florida, as follows: Head 3.8 

to 4, mostly 4; depth 5.25 to 6; eye 2.6 to 3, mostly 3; snout 3 to 3.25, mostly 3; D. 

tv to vi-i, 8 to 10; A. 14 to 19; scales 36 to 40, 
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Menidia audens Hay. 

Menidia audens Hay, Bulletin U.S. Fish Commission, 1882, 64; Jordan & Gilbert, Synopsis, 908, 1883; 

Jordan & Evermann, Fishes of North and Middle America, 798, 1896. 

Found in the fresh waters of Mississippi and Tennessee, and differs from peninsulex 

only in its more slender form. The types are small, all but one being young fish. 
Length 3 inches; head 4.5; depth 6; eye 2; snout 3+-; D. rv-i, 9; A. i, 17; scales 

40-9. Anal base equal to or slightly larger than head; height of first rays of anal 

equal to height of first rays of soft dorsal, about 1.25 in head. 

Specimens range in measurements as follows: total length 1.5 to 3 inches; head 
4to 4.5; depth 6 to 6+; eye 2.33 to 3; snout 34+ to 3.5; D. 1v to v-i, 9 to10; A. i, 

17 to 19, mostly 19; scales 39 to 42-9 to 10. 

Comparative table of average measurements. 

a re 
3 bo 
or sags : . 3 | Nameand locality. | = as d 3 q ; 4 

2A S48} a] ¢ | 6 Z fal hares 
S) ° 2 a) ES =| ° I 3 
A a q A a n A <q nn 

M. peninsule. 

10 | Grand Plains Bayou, 
IMGSSiS 0 5-2 misak ice oe 2.53 | 4.16 | 5.56 | 2.76 | 3.28 | Iv-i, 9 1,16 | 38 

7 | Pensacola, Fla....-.-- | 2.03 | 4.15 | 5.05 | 3.02 | 3.02 | vi-i, 9 rel} || Be) 
HOnPAnclotes Pla-..- 2. - se 2.53 | 3.75 | 4.98 | 2.91 | 3.17 v-i, 9 1,15 | 89 
10 | Tarpon Springs, Fla..| 2.53 | 3.58 | 5 3.35 | 3.22 y-i, 9 1,15 | 39 
4 | Wechawatchee, Fla-.-| 3.03 | 4 5.18 | 8+ | 3+ v-i, 8 1,16 | 39 

10 | Titusville, Fla....--..- 2.22 | 4.14 | 4.93 | 2.95 | 3.25 v-i, 9 1,16 38 
General average 
of50specimens.| 2.56 | 3.95 | 5.10 | 3 3.18 v-i, 9 i,16 | 39 

M. peninsule atrimentis. 

10 | Lake Monroe, Fla...-| 1.80 | 4.31 | 5.90 | 34+ | 3 v-i, 10 Tle |eroo 
3 | St. Johns River, Pa- 

jake. Mla. ese 2.16 | 4.19 | 6.19 | 8+ 3 y-i, 10 1EAz/ 40 
10 | South Lake, Titus- 

Nate lay 2 oc. s55 2.53 | 4.07 | 5.71 | 834+ | 3 v-i, 9 i,16 | 38 
7 | Salt Lake, near Tar- 

ON pil ab ccc s cisaeia 1.90 | 4 5.44 | 2.97 | 3.64 v-i, 9 160) 38 
General average 
of380specimens.| 2.09 | 4.27 | 5.86 | 3— | 3+ y-i, 9 1,17) 39 

M. audens. 

5 | Vicksburg, Miss....... 1.82 | 4.25 | 64+ | 2.76] 3.16 | rv-i,10 i,19 | 40 
1 | Memphis, Tenn....... 2 4.16 | 6 3+ | 3+ 1y-i, 10 1,19 | 41 
1 | Edwards, Miss.......-. 1.50 | 4 6 3.60 | 3+ v-i, 9 i,19 | 40 

General average 
of 7 specimens.| 1.80 | 4.20 | 6 2.77 | 3.11 | Iv-i,10 i,18 | 40 

Menidia beryllina (Cope). 

Chirostoma beryllinum Cope, Transactions American Philosoph. Society, 1866, 403. 
Menidia beryllina, Jordan & Gilbert, Synopsis, 408, 1883; H. M. Smith, Bulletin U.S. Fish Commis- 

sion, 1890, 70, pl. xx, fig. 2. 
Menidia gracilis, Jordan & Eyermann, Check-list, 331, 1896, and Fishes of North and Middle America, 

797, 1896. 

Menidia gracilis beryllina, Jordan & Evyermann, Check-list, 331, 1896; Fishes of North and Middle 

America, 797, 1896. 

This species was first described by Cope from the Potomac River near Washing- 

ton in 1866; but strangely enough there are no subsequent records of its having been 
taken in that neighborhood until H. M. Smith, in 1890, mentions having taken it 

near Washington, and that it occurs in large numbers in the Lower Potomac; it 

is recorded in 1891 by the same writer from Pasquotank River and Edenton Bay, 

North Carolina; then in 1894 by Kendall & Smith from Woods Hole and New 

Bedford, Mass., and it is mentioned in the same paper as being common at Washing- 
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ton. In 1897 the writer collected many specimens in the Potomac near Washington. 

Bean records its capture at Watermill, Long Island. 

In Fishes of North and Middle America, Jordan & Evermann, without having 
examined and compared many specimens, assign the Lower Potomac, Albemarle 

region, and Woods Hole forms to Gtinther’s Menidia gracilis, and leave the Upper 
Potomac form for Cope’s M. beryllina, representing that fish from the fresh waters of 

the Potomac are deeper bodied. 

From an examination of a large number of specimens from the localities mentioned, 

it is found that they seem to intergrade. Specimens from Truro, Falmouth, Woods 

Hole, New Bedford, Long Island, Chesapeake Bay, Albemarle Sound, Mattamuskeet 

Lake, North Carolina, and Sampit River, South Carolina, seem to run smaller and of 

a different general appearance from the typical Potomac fish, possessing sufficient 

differences to entitle them to a subspecific name. Specimens from St. Georges 

Island, Lower Potomac, as a rule are rather more slender than those from about Wash- 

ington, otherwise they do not differ, except in average smaller size. The small size 

accounts for the slenderness, for small individuals from the vicinity of Washington 

are just as slender. 

Assuming that the numerous specimens collected in the Potomac River in the 

vicinity of Washington are Cope’s Menidia beryllina, with the description of which 

they agree very well, our studies compel us to assign the form called M. gracilis to 

this species. This seems especially justifiable, since the difference is only one of size, 

eee 

0.09: 
U0 
oy) 

Menidia beryllina (Cope). 

and that so slight that it is hardly of subspecific value; furthermore, Ginther’s M. 

gracilis is sine patria and his description does not fit this form better than it does 
the others. This arrangement will restrict the name M. beryllina to the Potomac 

River form. 

Redescription of Menidia beryllina. 

Length 8 inches; head 4.5; depth 5.50; eye 2.8; snout nearly 4; D. 1v-i, 10; A. 1, 

15; scales 39-9. Lower jaw equal to snout; spinous dorsal entirely in advance of 

origin of anal, midway between tip of snout and base of upper rudimentary rays of 

caudal; base of anal longer than head; its height in front greater than height of front 

of soft dorsal, 1.4 in head; height of soft dorsal 1.75. Color in spirits, straw; sides 

of head silvery; scales of back edged with dark dots; faint dark dots on rays of soft 

dorsal; dusky streak at base of anal; lateral silvery stripe overlying black. Specimen 

from the Potomac River, Washington, D. C., June, 1897, collected by Kendall. (U.S. 

National Museum No. 50012.) 
Specimens from Washington present the following range of measurements: Total 

length 2.37 to 3 inches; head 4.4 to 4.5; depth 4.83 to 5.33; eye 2.6 to 3; snout 3.25 to 

3.5; D. rv to vi, 9 to 10, mostly rv-i, 10; A. i, 16 to 18; scales 36 to 41. 

From Lower Potomac: Total length 2.5 to 2.62 inches; head 4 to 4.5; depth 5.5 to 6; 

eye 3 to 3+; D. v-i, 9 to 11, mostly v-i, 10; A. i, 15 to 18; scales 38 to 40. 
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Menidia beryllina cerea, new subspecies. 

Menidia beryllina, H. M. Smith, Bulletin U. S. Fish Commission, 1891, 192 and 195; Kendall & Smith, 

Bull. U. S. Fish Commission, 1894, 21; Bean, Bulletin American Museum of Natural History, 

1x, 1897, 857; Bean, Annual Report New York State Museum, 1900, 102. 

Menidia gracilis, (in part) Jordan & Eyermann, Check-list, 351, 1896, and Fishes of North and Middle 

America, 797, 1896. 

As previously mentioned, a small Menidia, abundant at Woods Hole during the 
summer months, has hitherto been considered MM. beryllina or M. gracilis. A great 
many specimens have been examined, and there seems to be considerable variation, 

some specimens being markedly different from M. beryllina, others resembling it more 

closely. The relative measurements as usually taken do not show differences so 

much as similarities, so it will be necessary to state that most of those from Woods 

Hole seem to be much unlike M. beryllina, while those from Falmouth have a 

general resemblance but are considerably smaller. 

The New Bedford fish are mostly like those from Woods Hole, but larger speci- 

mens were obtained there which are hard to distinguish from the M. beryllina from 

St. Georges Island, Lower Potomac. 

Dr. Bean, having examined some of our specimens from Woods Hole, concurs in 

the opinion that they are the same species as those taken by him at Long Island in 

fresh water, notwithstanding the fact that many of the Woods Hole specimens were 

found in salt water and that the original beryllina is a fresh-water fish. 

Menidia beryllina cerea Kendall, new subspecies. 

A specimen from Cape Charles City, Va., seems to be much like the New Bed- 
ford fish just mentioned, but bears also resemblance to the Lower Potomac fish. 

The ©. beryllina-like forms found farther south appear to be like this specimen. They 

are intermediate in appearance between the Potomac M. beryllina and Woods Hole 
M. beryllina cerea. This arrangement is not the conventional idea of intergradation, 
but inasmuch as this Woods Hole form is so different from M. beryllina as to require 

some distinguishing designation, it seems that the best that can be done with it is to 
consider it a subspecies. 

This arrangement, then, will include specimens from Truro, Sandwich, Falmouth, 

Woods Hole, Wareham, and New Bedford, Mass., and Long Island, New York, Cape 

Charles City, Va., Albemarle Sound and Mattamuskeet Lake, North Carolina, and 

Sampit River, South Carolina. 

Total length 2.37 inches; head 4.14; depth 5.8; eye 2.8; snout 3.5; D. rv-i, 10; A. 

i, 15; seales 39. Smaller adult size than in M. beryllina, less compressed laterally; 

head bluntly conic; profile from front of eyes to tip of snout more rounded than in 

M. beryllina, outline of muzzle less truncate, and caudal peduncle usually shorter; 
lateral stripe narrow, occupying fourth row of scales, counting from front of dorsal 
fin. Color, waxy translucent, thickly punctated with black on top of head and 
back; dots on edges of scales excepting those of throat; snout and chin black from 

concentration of dots. 
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( Cereus, waxen. ) 

U.S. National Museum No. 50011. Collected by B. A. Bean,at Waquoit Bay, Mass. 
Specimens from Falmouth present the following range of measurements: Total 

length 1.5 to 2.5 inches; head 4 to 4.83; depth 4.5 to 6; eye 2.75 to 3.25; snout 3 to 

4; D. rv to v1-i, 9 to 11, mostly v-i, 9 or 10; A. i, 15 to 18; scales 37 to 40. 

From Woods Hole: Total length 1.87 to 2.25 inches; head 4 to 4.25; depth 4.6 to 

6; eye 3— to 3+; snout 3 to 3.4; D. rv to vi-i, 9 to 10, mostly v-i, 9; A. i, 15 to 20; 

scales 38 to 41. 

From Wareham River: Total length 1.37 to 1.62; head 3.6 to 4; depth 4.75 to 5.75; 

eye 2.6 to 3; snout 3+ to 3.5; D. rv to v-i, 9 to 10; A. 1, 15 to 17; scales 37 to 40. 

From Watermill, Long Island: Total length 2 to 2.93 inches; head 4.1 to 4.5; 

depth 5.44 to 6; eye 2.75 to 3.33; snout 3.14 to 3.33; D. vi, 9 and 10; A. 1, 17 and 18; 

seales 39 to 41. 

From Albemarle Sound: Total length 1.87 inches; head 4.2 to 4.5; depth 6 to 6.32; 

eye 2.5 to 2.66; D. rv to vi-i, 9 to 11; A. 1, 17 to 18; scales 40 to 42. 

From Sampit River, South Carolina: Total length 2.12 to 2.87; head 4.16 to 4.75; 

depth 5.75 to 6.33; eye 2.5 to 3+; snout 3 to 3+; D. rv to vi-i, 9 to 11; A.1, 17 to 19; 

scales 37 to 40. 

Comparative table of average measurements of Menidia beryllina and Menidia beryllina cerea. 

3 : 
o oO 

are F 5 ; : 
3D Name and locality. a a d é s c= | we zg 
~A Ss s a d 5 a os =| 
° iy ov o mp rs {o) is] 5 
A a ee) A <3) oD) A < nD 

M. beryllina. 
Inch. 

10 | Potomac River, Washington -| 2.84 | 4.50 | 5.07 | 2.86 | 3.44] v-i,10 1,17 || 38 
10 | Potomac River, St. Georges 

Tslan dese sete gee res 2.53 | 4.20 | 5.90 | 3 (2) | v-i, 10 i,17| (2) 

General average of 20 
specimens ............- 2.83 | 4.30 | 5.63 | 2.93 | 3.44 | v-i,10 1,17 | 39 

M. beryllina cerea. 

10) 1) Malmouth, Massit..--a5.c0--ce 2.09 | 4.16 | 5.34 | 3 3.27 | yv-i,10 i,16 | 37 
10 | Woods Hole, Mass........-.-- 2.07 | 4.14 | 5.17 | 8 3.09 | v-i, 9 1,16 | 39 
10 | Wareham River, Mass.......- 1.60 } 3.48 | 5.12 | 2.87 | 3.28 | va, 9 1,16 | 37 

Watermill, Long Island ...... 2.08 | 4.26 | 5.72 | 3 3.26 | v-i, 10 i,17 | 40 
5 | Albemarle Sound, Edenton, 

ING 1@ Sa sceaebic set eneecercces 1.85 | 4.28 | 6.20°| 2.160 |...--- y-i, 10 i,17 | 40 
1 | Lake Mattamuskeet, N. C....| 2.87 | 4.33 | 6 Seo sees v-i, 11 1,18) | 39 
8 | Sampit River, Georgetown, 

(CR ASadunt ss6ooRee pacccnose 2.39 | 4.441 6 2.81 | 3 y-i, 10 1,17) 37 

General average of 44 
SPECIINENS:. ces naecane ee 2.05 | 4.20 | 5.64 | 2.96 | 3.24 | v-i, 9.5] i,16] 39 

Menidia menidia and Menidia notata. 

Examination of the types of Menidia dentex Goode & Bean from St. Johns River, 
Florida, and of specimens from Charleston, 8. C., the type locality of Atherina menidia 

Linnzeus, led to examination and comparison of specimens of Menidia menidia and 

Menidia notata from other localities ranging northward as far as Halifax, Nova Scotia, 
resulting in the discovery of the intergradation of the species of M. notata and M. 

menidia. Since M. menidia Linnzus (1766) has priority, the form called M. notata 

(Mitchill) must stand as Menidia menidia notata (Mitchill). 

Beginning with the St. Johns River, C. dentex agrees most nearly with the descrip- 

tion of M. menidia; northward the intergradation becomes more and more evident, 
reaching its height in the Chesapeake region, whence northward the characters 
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approach typical M. notata, agreeing perfectly in nearly all specimens north of Cape 
cod: * 
The differential characters heretofore considered specific were the more backward 

situation of the first dorsal, fewer scales in longitudinal and cross series, and the 

deeper body of VW. menidia. From the accompanying comparative tables it will be 

seen that the scales increase in number, the first dorsal moves forward, and the body 

becomes more slender in many specimens from the successive northward localities. 

In Chesapeake Bay the differential characters do not conform to the specific 
requirements; thus individuals with the backward position of the first dorsal have 

the slender bodies and more numerous scales of M. notata and vice versa. With 

specimens from Woods Hole agreeing perfectly with M. notata, mixed forms as well 

as perfect M. menidia are found, the majority being the M. notata form. 
The range of Menidia menidia, as given by Jordan & Evermann in Fishes of North 

and Middle America, is from Cape Hatteras to Florida. Curiously, the range of M. 

Menidia menidia notata (Mitchill). 

notata, in the same work, is given south to Cape May, leaving an intervening space 

of many miles—Cape May to Hatteras—seemingly unoccupied by either form, but 

which is inhabited by the intergrading or mixed forms of M. menidia and M. notata. 
The comparative tables appended represent localities covering the coast pretty 

fairly from St. Johns River, Florida, to Gloucester, Mass.; at least representative locali- 

ties are shown sufficiently indicating the intergradation of the two forms. The 
intergradation, howeyer, is not uniform. As has been said, and as may be seen from 

the tables, specimens haye been taken in the Chesapeake which conform respec- 

tively to the descriptions of M. menidia and M. notata; at the same time others do 

not agree with the description of either, or rather partake of the characters of both 

forms to such an extent that it is impossible to say to which form it belongs. Speci- 

mens have been found at Wood Hole, even, which are essentially the M. menidia 
form. This is hardly an ideal intergradation, rather such as might be expected from 

the interbreeding of two closely related species and the occurrence of stragglers of 

either of the two forms or their hybrid offspring north or south of the point of the 
intermingling. 
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Menidia menidia (Linnzus). 

Atherina menidia Linnzeus, Systema Nature, vol. 1, ed. x11, 519, 1766, Charleston, S. C.; Lacépéde, 

Histoire Naturelle Poissons, vol. v, 371. 

Atherina bosciz Cuvier & Valenciennes, Histoire Naturelle Poissons, x, 465, 1835. 

Menidia dentex Goode & Bean, Proceedings U.S. National Museum, 1882, 429. 

Menidia brasiliensis, Jordan & Gilbert, Synopsis, 408, 1883; not of authors. 

Menidia menidia, Jordan & Evermann, Fishes of North and Middle America, 1, 800, 1896. 

Head 4.66; depth 5; eye 3.25; snout 3.25; D. rv-i, 8; A.i, 22; scales 41-7. Mouth 

rather large; eye about equals snout; anal base .16 longer than head; origin of first 

dorsal nearer base of caudal fin than tip of snout. Color, light olivaceous; minute 

brown punctulations on the jaws, top of head, and around the posterior margin of 

the scales on the back. Silvery band along side about two-thirds the width of a 

scale of the series through which it runs. (Description taken from one of the types 
of M. dentex, 4.37 inches long, U. 8S. National Museum No. 18051.) 

From St. Johns River types and cotypes of M. dentex range in measurements as 

follows: Total length 2.75 to 4.37 inches; head 4.25 to 4.66; depth 4.33 to 5.25; eye 

3.33; snout 3+ to 3.33; D.1v to vi-i, 7 to 8; A. i, 20 to 24; scales 39 to 41-7 to 8. 

Menidia menidia notata (Mitchill). 

Atherina notata Mitchill, Trans. Literary and Philo. Society New York, I, 1815, 446, New York. 

Atherina viridescens Mitchill, Literary and Philosophical Society of New York, I, 1815, 447, New York. 

Atherinichthys menidia and notata, Giinther, Cat., 11, 406, 1861. 

Menidia notata, Jordan & Gilbert, Synopsis, 407, 1883; H. M. Smith, Bulletin U. S. Fish Commission 

1890, 690; Jordan & Evermann, Fishes of North and Middle America, I, 800, 1896. 

Total length 5.75 inches; head 4.66; depth about 6.66; eye 3.85; snout 3; dorsal 

v-i, 10; anal i, 23; scales 45-10. Pectoral about .16, and anal base about .2 longer 

than head; first dorsal fin midway between tip of snout and base of caudal. Color, 

back translucent greenish; scales above lateral silver band thickly punctated with 

dark brown on the edges; top of head, nose, and chin dusky; iris and cheeks silvery; 

lateral silver band from behind upper part of pectoral to base of caudal, passing 

through the fifth scale of oblique series below front of first dorsal, occupying the 
lower two-thirds of the scale; silvery band, bordered above by narrow black streak; 

spines and rays of all but the ventral fins with fine dark-brown dots; few dots of 

brown on edges of scales on side below silver band; belly white. (Description from 

a specimen from Woods Hole, Mass., V. N. Edwards, collector, November 13, 1900. ) 

Comparative tables of measurements of Menidia menidia and Menidia menidia notata.* 

{Mouth of St. Johns River, Florida.+] 

3 Baie s a 4 | Length of anal base T 
st a a dS 5 a e a compared with | Position of first dorsal. 

o o E S) ; 
I fe el r= Yae fbi | Re aa ln pg P= oe 9 fig ee 

ore eves | 

Inch 
4.37 | 4.66 | 5 3.25 | 3.25 jIv-i,8 | i,22 | 41-7 | .16longerthan head.| Nearer caudai than 

| snout. 
4.37 | 4.60 | 4.60 | 3.33 | 3.33 |IV-i,7 | i,21 | 39-8 | .20 longer than head. Do. 
3 4,25 | 5.25 | 3.20 | 3.20 |1v-i,8 | i,24 | 40-8 | About .20 longer....| Nearer caudal. t 
3 ABBY URRY OWE CER Nera r el | visa) || Cakes) |e donk: .-ec erates Do. 
ONTO AeS3 AGO eS4- © | 84-0 Iiv=ts Sal) av 2bn eal Sap eeee Ogee eee eee Do. 
2.75 | 4.50 | 5 3+ | 3+ (|Iv-i,7 | i,238 | 40-8 |..... G0: Ses ree Do. 

*No attempt has been made to separate the two forms except by locality. ; 
+The specimens recorded from mouth of St. Johns River, Florida, are in the United States National 

Museum as types and cotypes of Menidia dentex Goode & Bean. 
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Measurements of Menidia menidia and Menidia menidia notata—Continued. 

[Tybee Roads, Georgia, W.C. Kendall, collector. ] 

re A 2 | ai 
be = 3 2 3 < Position of first dorsal. 

® ® iS) 
aH | a a < | a 

Inch. : 
3 4.50 | 6 2.60 | 3— |1v-i,7 | i,21 | 39-6 | Considerably nearer caudal than snout. 
3.37 | 4.25 | 56.60} 3+ | 3 Iv-i,7 | i,21 | 42-8 | Somewhat nearer caudal. 
8.37 | 4.66 | 5.80 | 3.20 | 3.20 |Iv-i,7 |} i,21 | 41-8 | Much nearer caudal. 
3.50 | 4.20 | 6 3+ | 3+ |vI-i,8 | i,22 | 39-7 | Considerably nearer caudal. 
3.50 | 4.25 | 5.50 | 3.25 | 2.83 /Iv-i,7 | i,22 | 41-8 | Some nearer caudal. 
3.25 | 4.25 | 6— | 3+ | 3+ (|Iv-i,8 | i,23 | 41-7 | Slightly nearer caudal. 
2.75 | 4.33 | 5.25 | 3 3 Iv-i,8] i,21 | 39-8 Do. 
3 4.25 | 6.50 | 8+ | 38+ /|Iv-i,8| i,23 | 42-8 | Considerably nearer caudal. 
8.12 | 4 5.83 | 3+ | 84+ [Iv-i,8 | i,23 | 41-8 Do. 

Considerably nearer caudal. 
Do. 
Do. 

Nearer caudal. 
Cousiderably nearer caudal. 

to) 
Do. 

Slightly nearer. 
Considerably nearer. 
Slightly nearer. $2 99 20 28 99 99 90 Bo B90 SSSRSSSER 

3.75 | 4.33 43-8 | Nearer caudal. 
4 4.50 Do. 
3.87 | 4.33 Do. 
5.50 | 4.50 Do. 
3.25 | 4.25 Do. 
3.56 | 4.40 Do. 

[Winyah Bay, South Carolina, W. C. Kendall, collector.] 

ni ee (5.833 leebgee| Gesees Caeeeae i,23 | 42-8 | Nearer caudal. 
pee ses. 5) Git eeebe toneee Bee i, 22 | 40-7 | Slightly nearer caudal. 

[Fort Macon, N. C., W. C. Kendall, collector.] 

4.75 | 5 5+ | 3.20 | 3.20 |v-i,9 | i, 23 | 44-8 Aldiviey between tip of snout and base of 
caudal. 

4,25 | 5 5.83 | 3.20 | 3.20 |Iv-i,8 | i, 22 | 45-8 0. 
4.75 | 4.80 | 4.50 | 3.20 | 3.20 |rv-i,9 | i, 24 | 45-9 | Slightly nearer tip of snout. 
4.25 | 5 5+ | 3.25 | 3.25 | v-i,9 |] i, 24 | 45-8 were between tip of snout and base of 

caudal, 
4.25 | 6 5.25 |8.25 | 3+ | v-i,7 | i, 21 | 45-8 Do. 
4.12 | 4.80 | 4.80 |3.20 | 3.20 |jrv-i,8 | i,25 | 41-8 Do. 
3.87 | 5 5 3.16 | 3— |Iy-i,9 | i,23 | 48-8 | Slightly nearer base of caudal. 
4.25 | 4.66 | 4.66 |3.25 | 3.25 | v-i,8 | i,22 | 44-9 Mic sy between tip of snout and base of 

caudal. 
oe Baar 1 BSeeS Bentee Bees 1,26 | 42-8 | Slightly nearer caudal. 
a Ud Ta ee SS See ee i, 23 | 42-8 Do. 
| a ZOGT ES Sa (ae ee i,25 | 43-8 Do. 
3. tl Boe Tt, | eas a ees i, 22 | 48-8 | Considerably nearer caudal. 
3 ® |--.--- TI SSSA Bees eee i, 22 | 42-7 Do. 
a ea nic SG Sea Na i,21 | 42-8 Do. 
ee SA) = Bee eae 1,22 | 40-7 Midway between tip of snout and base of 

caudal. 
3. 25 iteia = Hy ol an 5a Benoa Se i,23 | 40-8 | Considerably nearer caudal. 
8.62 |...... p27) lee a a al i,22 | 41-8 Do. 
La ee erat lee SAee Bee i, 24 | 42-8 | Slightly nearer caudal. 

[Wilmington, N. C. (U. S. National Museum).] 

| 3.62 | 3.50 | 5.40 | 3.33 | 3.33 | V-i,9 | i,22 | 40-8 | Nearer caudal. 
eee ee en eee ee iS 
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Measurements of Menidia menidia and Menidia menidia notata—Continued. 

[Fortress Monroe, Va., W. C. Kendall, collector. ] 

i it 

qi , 4 
~ : a re) i n 

2 2 = 3 BI z re 2 Position of first dorsal. 
cB) vo 3) a q jo) =| 5 
4 se] A 4 wn QA <q nn 

Inch. 
3.75 | 4.50 | 5.60 | 3.25 | 3.25 | v-i, 7} i,24 | 45-9 | Considerably nearer base of caudal. 
3.75 | 4. 5.50 | 3.20 | 3.25 | v-i, 8] i,20 | 45-8 Do. 
4 4.50 | 5.60 | 3.25 | 3.2. |Iv-i,10} 1,26 | 46-8 Do. , 
4.50 | 5.20 | 6 * | 3.25 | 3.25 j1v-i, 9} i,27 | 46-9 May ey between tip of snout and base of 

caudal. 
8.25 | 4.50 | 5.33 | 3.25 | 3.25 |rv-i, 9} i,21 | 46-8 Do. 
2.25 | 44+ | 5.20] 3 3.25 |1v-i, 9] i,24 | 42-8 | Nearer caudal. 
2 4,25 | 5.25 | 3 3 v-i, 9} i,22 | 44-8 Mad yay between tip of snout and base of 

caudal. 

{Mouth of Rappahannock River, Virginia, W. C. Kendall, collector. ] 

2.50 | 4.33 | 5 3.25 | 3.25 |1v-i,9 1,21 |43-10 Mievey between tip of snout and base of 
eaudal. 

[Cape Charles City, Va., W. C. Kendall, collector.] 

3.75 | 4.25 | 6.25 | 3.25 | 3.25 |Tv-i,8 1,22 | 44-8 Mya. between tip of snout and. base of 
caudal. 

2.50 | 4.25 | 4.60 | 2.83 | 3.25 | v-i,8 1,23 | 42-8 Do. 
2.25 | 4.16 | 5 3 3.25 |Iv-i,9 | i,24 | 42-8 | Slightly nearer caudal. 

[Woods Hole, Mass., V. N. Edwards, collector. ] 

4.75 | 4.60 | 6+ | 3.20 | 3.20] v-i, 9) i, 22 {48-10 raped between tip of snout and base of 
caudal, 

4 5 6 3.20 | 3.20 |Iv-i, 8) i,23 |46-10 Do. 
3.50 | 4.60 | 5.50 | 3.33 | 3.33 | v-l, 8) 1,23 |45- 8 Do. 
3.81 | 4.75 | 6.25 | 3.60 | 3.60 | v-i, 9} i,23 |47-10 | Somewhat nearer caudal. 
4 4,50 | 7.08 | 3.80 | 2.71 | v-i, 9} i,25 |48-10 | Somewhat nearer snout. 
3.74 | 4.44 | 6.66 | 3.60 | 3 y-i, 9} i,23 |45-10 | Somewhat nearer caudal. 
3.62 | 4.60 | 6.50 | 3.40 | 3 y-i,10) i,24 |47-10 eee between tip of snout and base of 

caudal. 
4.06 | 4.60 | 6.75 | 3.80 | 3.16 |Iv-i, 9} 1,23 |43- 9 Do. 
4 4.66 | 6.07 | 3.60 | 3 Iy-i, 9} i, 23 |43- 9 Do. 
ALD |" An TD ite 3.80 | 3.16 |rv-i, 9} i,27 |48- 9 | Considerably nearer caudal. 
4.81 | 5 6.20 | 3.50 | 3 tv-i, 8} i,23 |46- 8 | Considerably nearer tip of snout. 
5.25 | 4.50 | 4.75 | 4.16 | 2.66 | v-i, 9] i, 24 |45- 9 | Somewhat nearer caudal. 
4.87 | 4.50 | 6.75 | 4 3) Iv-i, 10} i,23 |46-10 | Slightly nearer tip of snout than caudal. 
5.06 | 4.62 | 6.50 | 3.50 | 3 v-i, 9} i,25 |48-10 see between tip of snout and base of 

: caudal. 
5.12 | 4.75 |.6.11 | 3.28 | 2.87 | v-i,10) 1,22 |44- 9 Do. 
5.25 | 4.60 | 6.75 | 4.16 | 3.12 | v-i,10} i, 24 /45- 9 Do. 
5.25 | 4.50 | 6.71 | 3.57 | 3.12 | v-i, 9] 1,25 |49- 9 Do. 
5.37 | 4.87 | 5.95 | 4.16 | 3.12 | v-i, 9} i, 24 |46— 9 Do. 
5.25 | 4.60 | 6.33 | 4.16 | 3.12 |vi-i, 9} i, 24 |47-10 Do. 
5.75 | 4.71 | 6.75 | 3.86 | 3 y-i,10) i,23 |49-10 | Somewhat nearer caudal. 

[Gloucester, Mass., W. C. Kendall, collector.] 

3.12 | 4.75 | 6.20 | 83+ | 3+ | v-i, 9} i,27 |46-10 | Midway between tip of snout and base of 
; caudal. 

3 4.75 | 6.25 | 3.20 | 3.20 | v-i, 8) 1,23 |46- 9 Do. 
2.37 | 4.50 | 6 3 3 y-i, 9} 1,25 |46- 9 | Slightly nearer tip of snout. 
2.75 | 4.33 | 5.75 | 3.20 | 3.20 | v-i, 10) i,27 |45- 9 Do. 
2.50 | 4.33 | 6.20 | 3 3 y-i,10| i,25 |43- 9 Do. 
3.25 | 4.50 | 6+ | 3.25 | 3.25 | v-i, 9] 1,27 |49-12 
2.87 | 4.60 | 6.75 | 3.16 | 3.16 | v-i, 8} i,23 |49- 9 
2.12 | 4.60 | 6.50 | 3+ | 3+ | v-i,10) 1,29 |47-10 
2 4.40 | 6.20 | 3.20 | 3.20 | v-i, 9) 1,26 |43- 9 
2.50 | 4.50 | 6+ | 3.20 | 3.20 | v-i, 8) i,25 |40- 9 
2.25 | 4.50 | 6+ | 3+ | 3+ | v-i, 9} i,23 /48- 9 
2.50 | 4.40 | 5.75 | 3+ | 3+ | v-i, 9} i,26 /48- 9 
2.37 | 4.40 | 74+ | 3+ | 3+ | v-i,10) i,27 /48- 9 
2.37 | 4.60 | 7.50 | 3+ | 38+ |Iv-i,11} 1,25 /48- 9 
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! on a8 eee 
Comparative table of average measurements of Menidia menidia and M. menidia notata. 

3 & 
ar Locality g ; i ao . 1 A = mae g 

oF Slgecet als | £ q| 2 
aad 

%, ee hile Woe lle a < & 

Inch. 
7 | Mouth of St. Johns River, Fla ..... Bao | 4475) 4.7) | Sole) poole Iv-i,8 | i,22 | 40-8 
Satvbee ROAGs, G8... 2.5 cscs. cece eke 3.20 | 4.27 | 5.72) 834+ | 34+ Iv-i,8 | i,22] 40-8 
HMESCOLUCreek, SiC occ cccececccecseee Saogulecesce S808 emer | eer esse |ate a soe reree 1,22 |} 40-8 
BipGRarleston. S.C... 5-50 cceccccme non 3.66 | 4.38 ; 5.03 | 3.31 | 3.31 v-i,7 1,22 | 42-8 
PaleMatyeh Bay. S. Cio... .c05 <2 cceecas ee eee (574 Beeand Hereecl SOSSeremere 1,22 | 41-8 
REHOL MACON IN. C.¥ oc cbc eccee 3 4,81 | 4.90 | 5.13 | 3.21 | 3.16 y-i,8 1,23 | 44-8 

11 | Chesapeake Bay*.................. 3.03 | 4.40 | 5.27 | 3.20 | 3.22 Iy-i1,8 | i,23| 448 
20 | Woods Hole, Mass., and vicinity *..| 4.21 | 4.69 | 6.36 | 3.67 | 3.06 v-i,9 i,23 | 45-9 
EMI IOUCESGCL) MASS. 5. <cciccccccc secs 2.72 | 4.50 | 6.39 | 3.09 | 3.09 v-i,9 | 1,25 | 46-9 

* Mixed characters, 

From St. Johns River, specimens present the following measurements: Total 

length 2.75 to 4.37 inches; head 4.25 to 4.66; depth 4.33 to 5.25; eye 3.33; snout 3+ 

to 3.33; D. 1v to vi-i, 7 to 8; A. i, 20 to 24; scales 39 to 41-7 to 8. 

From Tybee Roads, Ga.: Total length 2.75 to 3.75 inches; head 4 to 4.66; depth 

5.25 to 6; eye 2.6 to 3.2; snout 2.83 to 3.2; D. rv to vr-i, 7 to 8; A. i, 21 to 23; scales 

39 to 42-6 to 8. 

From Scull Creek, 8. C.: Total length 3 to 3.75 inches; depth 5.5 to 6; A. i, 21 to 
22; scales 38 to 41. 

From Charleston, 8. C.: Total length 3.25 to 4 inches; head 4.25 to 4.5; depth 4.83 

to 5.33; eye 3+ to 3.6; snout 3+ to 3.6; D. rv to v-i, 7 to 8; A. i, 21 to 24; scales 41 

to 43-8. 

From Fort Macon, N. C.: Total length 4.66 to 5 inches; head 4.66 to 5; depth 4.66 

to 6—; eye 3.16 to 3.25; snout 3—to 3.25; D. rv to v-i, 7 to 9; A. i, 21 to 26; scales 
40 to 45-7 to 9. 

From Chesapeake Bay: Total length 2 to 4.5 inches; head 4+ to 5.2; depth 5 to 6; 

eye 2.83 to 3.25; snout 3 to 3.25; D. rv to v-i, 8 to 10; A. i, 20 to 27; scales 42 to 46-8 

to 10. 

- Woods Hole and vicinity: Total length 2.5 to 5.75 inches; head 4.44 to 5; depth 

5.5 to 7; eye 3.2 to 4.16; snout 2.8 to 3.33; D. rv to vi-i, 8 to 10; A. i, 22 to 25; scales 

43 to 49-8 te 10. 

From Gloucester, Mass.: Total length 2 to 3.25 inches; head 4.33 to 4.75; depth 

5.75 to 7.5; eye 3 to 3.25; snout 3 to 3.25; D. rv to v-i, 8 to 11; A. i, 23 to 27; scales 
43 to 49-9 to 12. 
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NOTE ON THE SCOTCH METHODS OF SMOKING HADDOCKS. 

By Hues M. Smirs. 

The haddock (Melanogrammus aeglifinus) is one of the most impor- 
tant fishes of Scotland. It represents nearly one-fourth the value of 
the entire fish production (excluding shellfish), and is outranked by no 
other species except the herring (Clupea harengus). In 1900 the had- 
dock catch amounted to upward of 76,000,000 pounds, worth £502,660, 
or about $2,513,000. Aberdeen is the leading center of the haddock 
fishery. The quantity taken there in the year named was nearly 
48,000,000 pounds, which was two-thirds the output of Scotland and 
exceeded by several million pounds the aggregate catch of haddock in 
the United States in 1898. Both lines and beam trawls are used in the 
haddock fishery, but the latter are by far the more important means 
of capture. 
Haddock are landed on the Scotch coasts in a fresh state, and are then 

variously prepared for consumption. A favorite mode of treatment is 
smoking, and the principal place where smoking is done is Aberdeen, 
where the writer spent a short time in examining the methods of the 
haddock trade in the fall of 1900. 

The fish smoked in the largest quantities and after the most approved 
method are known as ‘‘findon haddocks.” Many changes have been 
rung on this name in England, Scotland, and America, and many expla- 
nations of the name have been offered. This form of prepared fish 
originated many years ago in the Scotch village of Findon, not far 
from Aberdeen, when it was an important fishing center. Findon has 
now no fisheries, but its method of preparing haddocks is known and 
more or less correctly practiced on most parts of the Scotch coast, as 
well as in England, the United States, and the Canadian maritime 
provinces. ‘*Finnan haddies,” the usual form in which the name 
appears in print, issimply the Scotch for ‘‘ Findon haddocks.” 

These fish are universally popular; and although liberties have been 
taken with the method as originally practiced which have not been in 
the interest of quality, yet they are deservedly considered among the 
best of all smoked fish, as well as the most palatable of all haddocks. 

The essential steps to which haddocks are subjected in course of 
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preparation as ‘‘findon haddocks” are (1) splitting, (2) salting, and (8) 
smoking, the last being the most important. 

The fresh haddock is first treated by removing the head, splitting 
down the back, eviscerating, and then giving an extra cut behind the 
backbone from the right-hand side, in order to expose to view and 
facilitate the curing of the thick muscles of the back. This supple- 
mentary cut does not extend to the tail. The fish is then salted for 
half an hour in strong brine, and after draining is ready for smoking. 

The original *‘findon haddocks” were smoked by hanging them in 
a chimney, over a peat fire; but at this time none is thus prepared, 
unless it be for limited home consumption. Peat is still used for 
producing the heat and smoke, but the primitive chimney has given 
way to the specially constructed small smokehouse, in which the fish, 
impaled and spread open on sticks, are hung in tiers. The lowermost 
row of fish is only 1 to 2 feet above the smudge fire of peat mixed with 
sawdust, and the smoking is continued without interruption for five to 
six hours. During smoking the fish require constant attention, in order 
that the various rows may be smoked thoroughly, uniformly, and not 
too much. One of the most successful of the Aberdeen curers smokes 
his fish five hours, then washes them with a brush in clean salt water, in 
order to remove soot and other foreign matter that would detract from 
the appearance. 

Findons are sent to market either in barrels or boxes. The barrels 
contain 150 to 160 pounds of fish, and are usually consigned to the 
commission trade. The best fish are put in boxes holding 40 pounds. 
They are packed in tiers, with their backs down, with the exception 
of the top tier. They are sometimes sold in bunches of three tied 
together by their tails. 

Although the canning of ‘‘findon haddocks” is a technical paradox 
and a theoretical absurdity, yet in practice this is done for purposes 
of export. It is reported that the canned smoked fish keep for several 
years, but it can be safely asserted that no fish cured as ‘‘ findon had- 
docks” should be would keep for that length of time, and unless they 
are so cured they are not ‘‘findons.” . The excellent canned ‘‘findon 
haddocks,” so called, prepared in the United States are thoroughly 
cooked in addition to being smoked, and often have considerable fluid 
in the can. It is a misnomer to designate such goods ‘‘ findons.” 

Under the name of ‘‘smokies” small haddocks prepared in a special 
way are known tothe Scotch trade. They are beheaded, opened along 
the abdomen and eviscerated, but are not split or spread. After a 
very short immersion in strong brine they are put on sticks and 
smoked over a hot fire with plenty of smoke until they have acquired 
a golden color. The smoking is done in a rectangular stone kiln, 
open above and with the fire at the bottom, the fish being hung quite 
close to the fire. A piece of burlap covers the top of the kiln when 
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the smoking begins. Smokies are somewhat in disrepute because fish 
of poor or doubtful quality are sometimes so prepared; but when 
fresh fish are treated in this way they are very palatable. When the 
fish come from the kiln they are cooked as well as smoked, and are 
ready for immediate consumption. 

Still another method of preparing smoked haddocks is pursued at 
Aberdeen and doubtless at other places on the north coast of Scotland. 
The fish are beheaded, split down the abdomen, and spread open by a 
single cut along the backbone extending out on the caudal peduncle, 
but there is no supplementary cut back of the vertebree, as in the fin- 
don haddocks. ‘The fish are salted for about twenty minutes in brine 
that will float a potato, and then very lightly smoked. Such fish are 
known as ‘‘pale smoked haddocks,” and are, of course, intended for 
immediate consumption. 
Haddock are prepared as ‘‘findons” at a number of places on our 

east coast. They meet with a ready sale and are justly regarded as 
among the most delicious of fishery food products. The trade therein 
should be largely increased at the expense of the trade in haddocks 
that are too often improperly designated ‘‘ fresh.” The methods of 
preparing findon haddock and other kinds of smoked haddock are appli- 
cable to small cod, hake, pollock, and other gadoid fishes, all of which 
may be made into wholesome smoked fish. The smoking and light 
salting to which they would be subjected would overcome the lat 
taste of such fish when eaten fresh. The smoking of the ground fishes 
generally would greatly promote the fishing industry in many of the 
towns of the eastern seaboard by opening new markets, by making 
possible the utilization of tishes for which there is only limited local 
demand in the fresh condition, and by preventing gluts which now so 
often occur. 

Following is an instance of the losses resulting to the fishermen 
through inability to dispose of a large catch through the absence of a 
market for fresh fish. On May 10, 1901, the traps on the north side 
of Marthas Vineyard, Mass., were filled with pollock. The fishermen 
reported that more pollock were caught on that day than in the previous 
twenty-five years combined. It was estimated that not less than 25,000 

fish were in the nets. Four or five thousand were shipped, but the 
market was flat and the shipments did not pay expenses; the other fish 
were thrown away. It is reasonably certain that if the fishermen had 
been provided with facilities for smoking or otherwise curing these 

fish they could eventually have disposed of them at a fair profit, espe- 
cially if previous shipments of lightly smoked pollock had prepared 
the way for the larger catch. 
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DESCRIPTION 
OF A 

NEW SPECIES OF SHAD (ALOSA OHTENSIS), 

WITH 

NOTES ON OTHER FOOD-FISHES OF THE OHIO RIVER, 

By BARTON WARREN EVERMANN, 

Ichthyologist of the United States Fish Commission. 
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DESCRIPTION OF A NEW SPECIES OF SHAD (ALOSA OHITENSIS) 
WITH NOTES ON OTHER FOOD-FISHES OF THE OHIO RIVER. 

By Barton WARREN EVERMANN, 

Ichthyologist of the United States Fish Commission. 

From time to time there have come to the U.S. Fish Commission 
reports of the capture of shad in the Mississippi basin. When 
attempts were made to verify these reports, either no reliable data 

could be secured or the fish thought to be a shad proved to be some 
other species. For example, the *‘ shad” from the Atchafalaya River, 
in Louisiana, was shown by the present writer in 1897 to be an unde- 
scribed species and genus of the hickory shad family (orosomide) 
which was named Signalosa atchafalaye. ‘This is a small fish, not 

exceeding afew inches in length, which is used as bait by tbe cat-fish 
fishermen of that river. 

As long ago as 1872 Professor Baird called attention to the occur- 
rence of shad in the Ouachita River, in Arkansas, and Dr. Goldsmith, 

of Vermont, stated that he had several years previously taken shad at 
the Falls of the Ohio. 

The **shad” now and then reported from the Ouachita, White, and 
St. Francis rivers and other waters in Arkansas proved, in some cases 
at least, to be the hickory shad, Dorosoma cepedianum. Not many of 
the reports from this region, however, have been investigated. A few 
years ago the toothed herring or mooneye (//iodon alosoides) became 
unusually common in the Wabash, and, coming as it did, soon after a 
plant of Potomac shad had been made in the Wabash by the U.S. 
Fish Commission upon the recommendation of the late Col. Richard 
W. Thompson, local fishermen were in the habit of referring to it as 
the ** Dick Thompson shad.” 
A newspaper item from Montgomery, W. Va., dated May 20, 1896, 

Says: 

The fishermen hereabouts are having great sport. Large schools of shad, put in 

Elk River by the Government six years ago, are stranded at Lock No. 2 and are being 

scooped out by the hundreds with dip-nets. One man took 300 pounds in.two hours. 

Upon seeing this item the Commission addressed a letter of inquiry 
to the postmaster at Montgomery, to which Mr. W. M. Dent replied 
June 5: 

I have sent several of our local fishermen to catch some specimens [of the shad], 
but Iam sorry to say that they are unable to catch them at the present time. A few 
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weeks ago, when the river was flush, quite a number of fish were seen below the dam 

near this place, and some of them were caught by what we call grab-hooking, which 

is to tie a number of hooks toa line and drag it through the water, but since the 

river has fallen I am informed that most of the fish have disappeared. 

T had a talk to-day with the man in charge of the Government lock, and he prom- 

_ ised to try to catch some of the fish when there is a rise in the river again. In case 

he succeeds I will take pleasure in sending them to you. 

Mr..Dent was not able to secure any specimens, and nothing further 
vas heard regarding the occurrence of shad in the Kanawha that year. 

On May 22, 1897, a letter was received by the Fish Commission from 
Mr. James Sowders, wholesale dealer in fresh fish and oysters, Louis- 
ville, Ky., in which he says: 

I forward you foursmall shad. I get them as large as 4 or5 pounds each. They are 

not hickory shad, but are the same fish taken in the rivers along the Atlantic coast. 

I have been getting these fish for the past twenty years or more, but only a few, as we 

have never fished for them in the right way. I put in the long seines this season and 

took lots of them. I expect to do much better next season, as I expect to make a 

success of gill-netting them. We have never fished gill nets of any kind in these 

waters. I know that there are just millions of these fish in this river, for I see them 

out in the rapids going up the river to spawn. I have fishermen all along the Ohio, 

and have several crews fishing below Memphis on the Mississippi River in the early 

spring, and they get a catch of shad there a month before we do here, and my men 

at Troy (about 130 miles below Louisville) get them before we do here. I am posi- 
tive that they are the same fish caught in the Atlantic coast rivers. These shad 

come from the Gulf of Mexico and spawn in the Monongahela River. 

An examination of the four shad sent to the Commission by Mr. 
Sowders showed that they differed from the common shad, as well as 
from the Alabama shad, in some important particulars, and it was 

determined to take the first opportunity to visit Louisville and make 

an investigation as to the character and extent of the fishery. Accord- 
ingly, on May 11 of the following year, when Mr. Sowders sent on six 
additional specimens, and wrote that the shad were then running in 
considerable numbers, it was arranged that I should visit Louisville at 

once. 
On the way out from Washington 1 stopped one day at Montgomery, 

W. Va., to make inquiries regarding the occurrence of shad in the 

Kanawha. 
Arriving at Louisville on May 15, I spent the next four days making 

investigations there. The shad were then running in some numbers, 
and many specimens were examined. 

It at once became evident that the Ohio shad was an undescribed 

species. Its publication, however, has been delayed in the hope that 
an opportunity might soon offer to trace the migration of the fish up 
the river from the Gulf. Other duties have not permitted such an 
investigation to be undertaken, and it now seems undesirable to delay 
longer the report upon the inquiries already made. 
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Alosa ohiensis, new species. (Figs. 1 and 2.) 

Type, No. 50469, U. S. N. M., a female example 18 inches long and weighing 3 

pounds, taken by Mr. James Sowders, May 9, 1898, at the Falls of the Ohio. 

Description of the type-—Head 4.5; depth 3.6; eye 5.5; snout 4; maxillary 2.1; 

mandible 1.87; D. 18; A. 18; gillrakers 49 + 26=75 on right side,47 + 27=74 on left. 

Body very long, slender, and much compressed; dorsal and ventral outlines very 

gently and evenly arched; head rather long, conic; caudal peduncle very long, the 

distance from base of caudal to dorsal fin equaling distance from that point to pre- 
opercle; mouth large; maxillary broad, reaching posterior border of eye, lower jaw 

slightly projecting and fitting into a small notch in tip of upper jaw; cheek and oper- 

cles strongly striate; scales large and deciduous; fins moderate; gillrakers moderate 

in number, the longest about equal to snout in length. 

The 10 cotypes, which consist of 2 males and 8 females, exhibit no 

important differences, and the 88 examples examined at Louisville 
May 16 to 19 showed no variations of value. Indeed, the characters 
of this species seem unusually stable, as may be seen from an exami- 
nation of the accompanying table. 

The number of gillrakers varies from 66 to 75, only a single example, 
however, running below 68 and only 5 above 74. The average of 49 
examples was 45+26=71 for the right side, and 46-+26=72 for the 

left side. Theaverage for the + knownadult examples of the Alabama 
shad is 67, and even the minimum for the common shad is more than 

90. In so faras the number of gillrakers is concerned, it thus appears 
that the Ohio shad is between the other 2 known species, approaching 
most nearly the Alabama shad (figs. 3 and 4). Indeed, if this 

species resembled the Alabama shad in other respects as closely as it 
does in number of gillvakers I would hesitate to regard them as being 
distinct. 

The Alabama shad is a short, chunky species, having the depth one- 
third the length, and with the maxillary very slender; while the Ohio 
shad is a much longer, more slender fish, whose depth is scarcely more 
than a fourth of the length even in the females, while the males are 
still more slender. And the maxillary in the Ohio shad is broader, 
more closely resembling that of the common shad (Figs. 5 and 6). 

Besides the 4 examples received from Mr. Sowders May 22, 1897, 
and the 6 received from him May 11, 1898, many others were examined 
by me at Louisville May 16 to 19, 1898, where I was able to do so 

through the kindness of Mr. Sowders, who permitted me to examine, 

weigh, and measure those taken by his fishermen. 
In all, 49 fish were examined critically, including 27 females and 22 

males. 

In looking through the records in the Department of Fishes, U. 8. 

National Museum, I found that a single specimen of shad was received 
from Louisville in May, 1878, through the kindness of a Mr. Griffith. 
In the Museum register it is recorded as ‘*A/osa sapidissima,” and 
bears tag No. 21346. 
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The following table gives lengths, weights, gillrakers, and compara- 

tive measurements of all the specimens of Ohio shad which have been 
critically examined. 

| | |) see | i) | Gillrakers. 

Tac F| allele all : & I eM ee Sex. th Boil ero Sa f = ce Z | % |< |No.on first No. on first 
5 o 5 By se S 3 | o | 8 | & | arch on arch on 
4 = ce a x 2) = | & |Q |< | right side. | left side. 

— = | | | 

| | | 
Ins. | Lbs. | | | | 

*1089 | Female....) 16 | 2 4.5/3.8 | 5.5 74.3 | 2.25/17 | 14 | 20 | 47+26=73 | 46+26=72 
1091) eae dope: IG fen ivsetns || 5.5 | 4.3 | 2.25 | 1.75 | 15| 19 | 46+-95=71 4 
1090 |..... donne 16 | 2.25/45 |3.6 | 5.5 | 4.25 | 2.95/17 | 15°) 19 | 45497279 
10925 eee dopa 16/2 (45 |3.87/5.5 14.3 123 | 1.75 | 15 | 19 | 46+96=72 | 4619874 
1619 | Male ...-.. 15 | 1.5 | 4:25 | 4.4-| 5.33 | 4.33 | 2.13 | 1.87 | 17 | 20 | 44-97=71 | 46498=74 
1620) | ota (losese: 1G Oe ae 3:9] 5.5= | 4 2 | 1.8 | 18 | 19 | 47+26=73 | 46+28=74 
1620 | Female....| 16.5|2.5 | 4.4 ]3.5 |5.2 [4.2 |21 |1:8 | 18 | 20°| 46495271 
Ta eee dome 18 2 ALD | 8s6 did, 4 el 87 al 184) 18), 494-26 ="5 
1625) eee dome a: ee |? AE NBG AB CORY alle 1.83 | 19 | 19 | 43+25—68 
6245 ee donors: 17. 25] 3 Hea) a| BRGY 40s 43012 1.83 | 19 | 20 | 464+26=72 

Male ._...- ie PS SY Leche Sancta aur |alot Giallo will saoe easel eco eo Srilet 
eee GO a2 Se SIGH 751 ee 75a | (45 a SeSn les 3.8 | 1.87 2 -.--|---.| 43+26=69 | 

Pall eee dopises Sand ed RCE IE SNe ap se) ie ai) se SIRE Alea 
2}, Female 17.5, 2:25; 4.5 | 4 | 0 | 4 Her Uta Les) ete ----) 46427=73 
al Sete do. 17 | 2.25) 4.5 | 3.75) 5.5 | 4 D9) ple 84 -15e. 32-8) 402572] 
SA Reane donee it elites ROE PRY IE Mi eRy aI PSY iets f Oo ee Neal eee | ‘ 
Palle doer: 16.5'| 2.25 | 4:4 39° | 5.5 213.812 “ler les | 4ero7aes | a5 eoyeaa 
=| eee do. 1G Se ZS RGN) lanap || Shay |) 1.87 |....|..--| 444+26=70 | 43+25=68 
|| Male ......| 15.5 | 2 4.4 | 4 5 Byes 2 1.75 |....|....| 454+25=70 | 45+25="0 
=!) Female...., GES) (P2525 sl Aedes ieSuSae lab Byey pe 1.75 |....|--.-| 45+26=71 | 45+98=73 
©} eee (boone 5mealp2 4,95) 13.8% | 5.25) 1/358) 22 | Tesi Eis oI Yel ape Oe ee a sar eeog srs 
©|| Male ...... TGR p2 4.25 | 3.9 | 5.25 | 3.8 | 2 ie 75t | Seee ee 45427=72 | 46+28=74 
= IHleadoe donee Gee ee 4.4 | 3.83 | 5.25 |3.8 | 2 1S Sie es ee 454+27=72 | 45+27=72 
Oils CW asee Jdiz= DAD alee ied! 5 3.8 | 2 1.8 |....|----| 45+27=72'| 46+-27=78 
Alene dome Ne ee 4,25 | 4 5 Bitsh gil) alas | 464+29=75 | 46427=73 
Palileeeee doseeee ie 2 A Deg 349%2 Da 2D ul pa a6 7/7 Dele waela Suny se slesee | 45426=71 | 454+26=71 
‘S}| Female 16.5 | 2 4.25 | 3.8 | 5.25 | 4 2 TES) Rose | 444+26=70 | 46-+26= 72 
ren beeen Goes Dies | 2260 lAl 5S | ScOl I Dalles: Gzale 1.8 |....[....| 45+25=70 | 
Fy) eee dopeee: Wao Nop nial hs [Sav Geni s mile s5 Qurllp Dern m [neleu7cy eee eee | 44+26=70 | 
= |} Male se ee2| ity |e 47 +28=75 eae 
sellllipenoe doses ile We? 454+26=71 | 474+24=71 
rH | eke done: T7SBN ID: 44427—71 | 434+26=69 
a || Gede dokes| TR |) 2 | 48+27=70 | 45+25=70 
Blip ates doses: LG) s|n2 | 444+26=70 | 464+25=71 
PW dokica iE as 47+28=75 | 49+27=74 
Saleen domes: TI) | ee | 454+25=70 | 46+25=71 
ail fleeces doeees Vat | 29 45496=71 | 44497=71 
oie es dojeoe: HUB) |f De | 454+25=70 | 444+24=68 
S| eae do...-. ity ah | | 454+25=70 | 44+25=69 
2 eae doses 16) 1h. | | | 434+25=68 | 434+23=66 
eliMemale. <2.) 18 63% 1a (eoeees See lesa arma ser ai ENA Eg a 43425=68 | 48+93=71 
al eee Opeeee TPS eV) eeses Tasitee | ooo sche eitescta|oeaae bere Se ete yous | 44425=69 | 474+27=74 
crate dome: s. ilps S| eye leone [Poneotesccec|es Seeal ctce s/o seer e amy eet Ode Oe OG al 
Oil aae dome Wels Gulial ial meer [Seen eircee faaraee oe a ecole Siero te eee ah | 45+25=70 | 45+25=70 
oH (Espa Gomes | 16 dir faye Racial et bate Sao oe Le Pees til i eee he Bis eat Be | 454+25—70 | 44+95—69 
ay | Eee doje: Wal sul S65 aaa ede eee eseeeihew cone baeee| sees eae | 48+26=74 | 484+297=75 

Lda ae GO)re-ca| 16) |.2 00) | ieee | reese cece | ace oe pee eos eae a eae eae 
Neos domes Velen 22255 oa esce peoee ease acer ecterne Jodsc lao 46426=72 | 464+25=71 

213464). 222: Gl ge aaa Please | 4.4 | Some ES ABy ED 1 \e1aS} 150 120 | 464+26=72 | 484+241—72 
| | | | | 

*These 10 specimens have been assigned to certain museums as follows: 
No. 1089, cotype, to the Field Columbian Museum, on whose records it is No. 3489. 
No. 1090, cotype, to the American Museum of Natural History, on whose records it is No. 2163. 
No. 1091, cotype, to the Museum of the University of Indiana, where it is No. 9550. 
No. 1092, cotype, to the Museum of Comparative Zoology, where it is No. 28810. 
No. 1619, cotype, to the U. S. National Museum, where it is No. 50470. 
Nos. 1620 and 1623, cotypes, to the Museum of Leland Stanford Junior University, where they 

are Nos. 12672 and 12673. 
No. 1621, the type, to the U. S. National Museum, where it is No. 50469. 
Nos. 1622 and 1624, cotypes, are ie AG U.S. Fish Commission reserve series. 

+ No. 21346, cotype, has been in the U. §. National Museum since May, 1878. 

During my stay of 4 days at Louisville (May 16 to 19, 1898) the 
number of shad caught was very few. The catch of May 16 was 19 
fish, that of May 17 was 16, while only 3 were gotten on May 18. At 
this time the roes were quite small, and I think the shad would not have 
spawned before the Ist to the 15th of June. The examples received 
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from Mr. Sowders in 1897 and 1898 indicated that their spawning time 
would have been in the first half of June. 

These shad were caught by means of seines light-leaded so that they 
would fish the upper few feet of water rather than the bottom. 
This method of fishing was adopted in order to get the spoonbill cat, 
which, when running, swims close to the surface; and while fishing 

Fig. 1.—Ohio Shad, Alosa ohiensis Evermann; female. Drawing from the type. 

for the spoonbill, the shad were caught at the same time. The two 
species appear to ‘‘run” at the same time when both swim near the 
surface. 

The principal seining-ground near Louisville in 1898 was below the 

Falls of the Ohio, and between Rock Island and the Indiana shore. 
The seines in use were about 70 yards long, 1.5-inch bar, and 90 
meshes deep. 

Fic. 2.—Ohio Shad, Alosa ohiensis Evermann; male. Drawing from one of the cotypes. 

According to Mr. Sowders the first shad obtained at Louisville were 
‘aught about 1876, when a good many were secured by seining just 
below the Falls. Mr. Sowders’s father, who was then in the fish 
business, compared them with shad billed to him from Baltimore as 

“Potomac shad.” Being unable to detect any important difference. 
he called those from the Ohio ‘* Potomac shad,” which name they have 
ever since retained among the Louisville fish-dealers. They found a 
ready sale then, perhaps at a better price than they now receive. Since 
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that time a few have been taken each year, but no large catches until 
1897. The catch that year was relatively very large. The first fish 
were gotten May 5, and from then until May 20 the daily catch at Mr. 
Sowders’s fishery at the Ohio Falls ran from 125 to 740 fish. 

Mr. Sowders thinks the great increase in the catch in 1897 was due 
to a change in the method of fishing. Until then the seines had been 

RA) 

Pea iite Weeds 4 
4 

XK) PKK KY) 

or 
\ 

\ 

Fig. 3.—Alabama Shad, Alosa alabamex Jordan & Evermann; male. Drawing from the type. 

heavily leaded, hence hugged the bottom closely and caught only 
bottom fish, the seines not being deep enough to fish the entire depth 

of water. The catch was made up chiefly of such bottom fish as cat- 
fish, buffalo, and fresh-water drum. The surface-swimming fish, such 

as the spoonbill cat, shovelnose sturgeon, and shad, would pass over 
the net. Desiring to catch the spoonbill cat, Mr. Sowders instructed 
his fishermen to put lighter leads upon the seines, so that they would 

Fic. 4.—Alabama Shad, Alosa alabame Jordan & Evermann; female. Drawing from the type. 

fish the upper portion of the water. As a result, not only were the 
spoonbill cat and shovelnose sturgeon taken, but the shad also. All 
three of these species appear to run at about the same time. 

The first shad caught in 1898 were gotten April 28. The catch in 
that year was said to have been much lighter than in 1897; but the 

catch of all species in 1898 was light. 
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Very little is known regarding the distribution of the Ohio shad. 
All the specimens | have seen were taken at the Falls of the Ohio. 
About Mareh 15, 1898, Mr. Sowders was at Coahoma, Miss., where 

he saw 25 or 30 shad caught. This was in the Mississippi about 10 
miles below Friars Point, Coahoma County, or about 75 miles below 
Memphis. ‘The fishermen said they caught a good many of them, but 
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Fie. 5.—Common Shad, Alosa sapidissima (Wilson); male. 

were uncertain what they were. Some called them ‘*skipjack,” but 
believed them different from the common skipjack (Pomolobus chryso- 
chloris). These fishermen said they had been getting this fish for 
years, but never valued them very highly. They used them chiefly 
for cat-fish bait. The roes of those which Mr. Sowders saw were very 

small. 

Fic. 6.—Common Shad, Alosa sapidissima (Wilson); female. 

The next place from which this shad has been reported is Flint 
Island, in the Ohio River, a mile below Concordia, Ky., or about 90 

miles below Louisville. Mr. Sowders reports that he got shad there 
in small numbers about April 20, 1897. They were seen at Branden- 
burg, Ky., about 40 miles below Louisville, about the same time. 

Mr. Sowders says he heard of the shad at Vicksburg about 1883, 
and in 1884 in the Ohio at Hickman; also at Aurora, Ind., in 1886 
and subsequently. 
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As already stated, the Fish Commission heard of the oecurrence of 

shad in the Kanawha River at Montgomery, W. Va., in May, 1896. 

On May 13, 1898, I visited Montgomery, hoping that I might be able 
to secure specimens, or at least obtain further data regarding the 
occurrence of shad at that place. Very little additional information, 
however, could be secured. It was learned that shad had never been 

seen there, according to the persons interviewed, until in May, 1896. 
Only a few people knew anything about them, and not many were 
caught. The fish were seen at Lock No. 2, which is at the town of 
Montgomery, and at Lock No. 3, which is 5 or 6 miles below. 

According to Mr. Pink Brown, shad were abundant during the ** light 
moon in May, 1896,” in the Kanawha at Cabin Creek, just below Coal- 
burg, or 8 miles below Montgomery. The river was full of them and 
he caught a great many withaseine. He sold none because everybody 
was catching them. He took some to Capt. James Calvert, of the 
Kanawha Belle, who said they were common all along the river. Mr. 
Brown says those he caught were fine, large fish, excellent eating, and 
full of roe when caught, but he did not notice any eggs running from 
them, though others reported that they did. Mr. Brown did not catch 

any shad after the ** light moon in May,” but other parties continued 
for some days to catch them at the locks with drag hooks. 

Several years ago, it was stated, copperas water from the Cannelton 
mines entered the river and killed many fish, among them a ‘* white- 
fish’ which many now believe was the shad. The fishermen and others 
in this region who are familiar with the toothed herring and the skip- 
jack say that the fish they call the shad is a very different species. 

Lock No. 2, at Montgomery, is on the north side of the river and is 
faced by a high stone wall, on the outside of which, in the swift water, 
is where the shad were caught. For some time I watched a man with 
drag hooks trying for shad, but he met with no success. 

Inquiry among the fish-dealers at Evansville, Ind., in May, 1898, 
developed the fact that the shad is scarcely known at that place. One 
dealer stated that he had seen shad caught in the Ohio near Evansville 
about 1868 and a few in 1897. He also stated that he had taken them 
in the Wabash, about 10 miles above its mouth. He gave the weight of 
the shad as about 2 pounds, and says they die very soon when caught. 

Only one of 3 dealers interviewed at Vincennes, Ind., had ever 

heard of shad in the Mississippi basin. He claimed to have received 
some shad a few years ago from St. Louis, but says they were too 

expensive for his market, as he had to sell them at 75 cents each. He 
did not know but that these fish may have been shipped from the Kast. 

All the known facts regarding the distribution and habits of the 
Ohio shad indicate that it has regular runs, like the common shad. 

It appears in the Mississippi on the borders of Coahoma County, 
Miss., about the middle of March: in the lower Ohio about a month 
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later (April 20); at Louisville still a little later (April 28 to May 20), 
and in the Kanawha River at Montgomery, W. Va., in the latter part 
of May. 

The Ouachita River, Arkansas, from which shad have been reported, 

has its mouth in the Red River near the confluence of the latter with 
the Mississippi, more than 200 miles below Coahoma, where they were 
seen by Mr. Sowders, and only about 200 miles from the Gulf of 
Mexico. Although it has not been proved that these shad come up 
from the Gulf of Mexico, it may be regarded as certain that they do 
and that they are as truly anadromous as is the Atlantic shad. 
Whether important fisheries for the Ohio shad can be established 

remains to be determined. In the first place, it is not yet known 
whether the fish is commercially abundant. It is not at all improbable 
that its apparent scarcity may be due merely to the fact that the 
methods of fishing in vogue in the Mississippi basin have not been 
such as would prove effective in the capture of shad. Gill nets and 
trap nets are scarcely known, and where seines are used they are usu- 
ally leaded so as to fish the bottom, and are hauled mostly during the 
daytime. Shad might very well be present in abundance and remain 
forever unknown so long as the present fishing methods are continued. 
Many plants of Atlantic shad have been made by the United States 

Fish Commission in the waters of the Mississippi basin—the first in 
187+ and the last in 1893—and although none of the planted shad has 
since been received by the Fish Commission for identification, and the 

capture of none has been fully authenticated, it does not follow by any 
means that none has survived. It is by no means improbable that the 
Atlantic shad may now be abundant in the Gulf and its tributary 
streams, and that a thorough investigation may establish the fact. At 
any rate the vast economic and scientific importance of the matter jus- 
tifies a very careful and exhaustive investigation of the whole matter. 

The spawning time of the shad in the Ohio River is probably not 
earlier than the 10th of June. The numerous examples seen at Louis- 
ville May 16 to 19 were far from ripe and it is doubtful if any of them 
would have spawned much before the middle of June. 

As an article of food the Ohio shad does not yet seem to have 
appealed to the citizens of the Mississippi Valley. At Louisville they 
sold at a low price, the price received by the fishermen being but 2 
cents a pound, the same that was paid for carp, buffalo, and toothed 
herring. Those who are familiar with the delicious Atlantic shad and 

who know how to prepare it find the Ohio species not at all inferior. 
If the shad should be found to be present in the Mississippi and its 

tributaries in sufficient numbers to justify the establishment of per- 
manent fisheries each spring, there is little doubt but that it would soon 
become quite as highly prized as its near relative in the Atlantic 
coastal streams. 
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NOTES ON OTHER FOOD-FISHES OBSERVED AT THE FALLS OF 

THE OHIO. 

During the visit to Louisville for the purpose of studying the Ohio 
shad several other food-fishes were observed and many important notes 
were made upon them, the more valuable and interesting of which are 
here recorded. 

In the fishery at Louisville the species caught are classed as ** good 
fish,” ‘*small fish,” and ‘‘shovelnose sturgeon.” Spoonbill cat and 
fresh-water drum are classed as ‘‘ good fish,” and all other species as 
‘small fish,” except the shovelnose sturgeon, which is classed by itself. 

6 

Poliyodon spathula (Walbaum). ‘‘ Spoonbill Cat’’; Paddle-fish. 

This is one of the most interesting fishes of the Ohio basin. It is said to occur in 

the Kanawha at least as far up as Montgomery. At Louisville it is the most valued 

of all the fishes found there. It is only within the last few years that the spoonbill 

cat has possessed much commercial value, but now it is more sought after than any 

other species in the Mississippi basin. Although its principal value is on account of 

its roe, from which caviar is made, the flesh has now come into considerable favor 

and finds a ready sale. 

The paddle-fish is found in the Ohio, at Louisville, in the spring in large numbers. 

The fishing season is chiefly during the month of May, at which time the fish are 

running upstream. The principal fishery is just below the Falls, where the fish are 

taken in the same seines which are used in the shad and shovelnose sturgeon fisheries. 

During my stay at Louisville (May 16 to 19) I saw a good many of these fish 

caught and examined many examples in Mr. Sowders’s market. When the spoon- 

bills are caught the fisherman cuts off the heads (including the collar bones), the tail, 

and all the fins, and then receives 4 cents a pound for what is left. The majority of 

those seen were small, probably running from one-half to 15 pounds dressed. Some 

were not over a foot in length. Nearly all the large ones were females full of nearly 

ripe roe. The eggs did not run from any that I saw, but the fishermen say they had 

a few recently which were entirely ripe. 

Just where these fish spawn no one knows certainly. Mr. Sowders and the fish- 

ermen think they go to the bayous and quiet places in the river above Louisville. 

Judging from the roe I saw in May, I would say that many of the fish examined ~ 

would have spawned early in June—perhaps between June 5 and 20—and it would 

seem that it should not be difficult to discover their spawning-beds. 

There is, however, no other fresh-water fish in our waters about whose spawning 

time, place, and habits, and whose development so little is really known, although 

their eggs and young have been long desired by all zoologists interested in the origin 

and development of fishes. No one seems ever to have seen this fish spawning, 

and the young under 8 or 10 inches in length are absolutely unknown. Anyone 

obtaining specimens under 8 inches in length would confer a great favor upon 

science by forwarding them, preserved in formalin, to the U.S. Fish Commission 

at Washington. 

The utilization of the roe of the spoonbill cat began only a few years ago, and it 

is now by far the most valuable part of the fish. The eggs are a greenish-black in 

color, about three times the size of shad eggs, and are very numerous. In conyert- 

ing them into caviar they are run through a wire screen to separate them from all 

the fat and connective tissue; then they are salted by mixing with them the proper 

amount of Liineburg salt. This is the most delicate part of the whole process and 

the best results can be obtained only by practice. After adding the salt the eggs at 
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first become dry, but ina few minutes a brine has been formed. The salted eggs 
are then placed on fine-meshed sieves, where they are allowed to drain, after which 

they are packed in casks or cans as caviar. The method does not differ from that 
followed with the eggs of sturgeon. 

Mr. Sowders says that 1897 was his best year. In 1898 he got considerable quan- 

tities at various places down the Mississippi in March. 

Acipenser rubicundus Le Sueur. Lake Sturgeon; Ohio Sturgeon. 

The sturgeon ascends the Kanawha at least to Montgomery, but it does not appear 

to be common anywhere in the Ohio basin. This species was formerly much more 

abundant in the Ohio, and I have seen a very large example with ripe roe at Lonis- 

ville in March. 

Scaphirhynchus platorhynchus (Rafinesque). Shovelnose Sturgeon. 

This is a rather abundant fish at Louisville. They are taken in seines with the 

spoonbill cat and the Ohio shad, as they run at the same time with those species 
and also swim well toward the surface of the water when running. The fisherman 

ties them in bunches (2 to 4 ina bunch, which weighs about 4 pounds), for which he 

receives 10 cents each. The accompanying table gives the weight and length of 41 

males and 21 females examined. 

Table showing sex, length in inches, and weight in pounds of 62 shovelnose sturgeon exam- 
ined at Lowisville, Ky., May 16 to 19, 1898. 

| | 

Sex. | Length. | Weight. Sex. Length. | Weight. 

| 

Inches. | Pounds. |) Inches. | Pounds. 
21 2 | WAL Oy ees arerste maar cc poee 21 1.5 
25 2.25 || DOW Hews oe stelee sn ceeenee 19 1.25 
25.5 et |) DOGn ei Ae resactisaceseeone 21 ed, 
24 Dips Omen eee eer erence 21 5 
27 3 IDO eeaae Go SeaOSAbOsRGuue 21.5 1.75 
PAL 1.5 DO ok etna he earn 19 1,25 
23 2 DO Sa eaerer eens eco 18.5 1.25 
21 yy DOs. kecissleameteniyenae see 19 120) 
21 2 | 1D Yo Bs Sea eae Ses aoe 16.5 1 
25 2.75 DD Onera saetaeea ease eae 18 1,25 
24 2.5 Heme eer socom ee 26 3.75 
20 1.5 DORE Aeon eee neo eeeiee 22 2 
22 2. DO tttiee es eect eee 25 3.25 
26 3 DOM sae Set se easiest nase 27 4 
22 vs DDO} Sees a ee ere ciects aavemiate 26 3.9 
20 1.5 Woe i Aan eeeee eons 25 3 
24 2.75 DOr Ss aes se nse cesses 24.5 2.75 
24 2.25 DOM se sas ae ee eee 26 3 
22 1.5 DORE ae SSS on Soccer 26 3.5 
PAL 1.75 DOr sens 2 adeacibces ete onsee 23) 2.75 
24 2.5 IDC eS Sr epee s Shee 26 3 
22 1.75 DOR atrnceee sooo ea recc one 28 4.25 
20 1.5 DD) Oye errs oes oe ae sta sen 23 2:5 
21 1.75 DO Se kek Sisk dose st 27 4 
24.5 ita Doi ae eee eee ede eee 26 3.25 
21 1.5 || DD) Oe ae eioate 29.5 4.75 
20 1.25 DO reese aic foe alecine se cis 26 4 
21 2 1D 6) oe COR Ee eae 25 33 
20 Uap aa || DOF ee eee seo Sees Sas 26 3 
20 ila | DOP Saas seo eaes tos eas 24 2.79 
24 2.25 || DOW eetern cose 4-8 Tg gece 22 2 

The total number of examples of this species examined critically was 62, of which 
41 were males and 21 females. The smallest male was 16.5 inches long and weighed 
1 pound; the largest male was 27 inches long and weighed 3 pounds; the average 
length of the males was 21.7 inches, and the weight 1.89 pounds, The smallest 
female was 22 inches long and weighed 2 pounds; the largest female was 29.5 inches 
long and weighed 4.75 pounds; the average length of the females was 25.4 inches, 
and the average weight 3.24 pounds. 

In addition to these 62 fish examined, I measured, but did not determine the 

weight or sex of, 78 others. Of these the smallest was 18 inches long, the largest 28 
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inches, and the average length was 22.57 inches. These fish were all much smaller 

than the books usually indicate this species to be. The largest I have ever seen was 

under 4 feet long. 

Rafinesque, in writing of this fish in 1820, in his Ichthyologia Ohiensis, says: 

‘‘\ singular species, very comnion in the Ohio, Wabash, and Cumberland in the 

spring and summer, but seldom reaching as high as Pittsburg. It appears in shoals 

in March and disappears in August. It is very good to eat and bears many names, 

such as spade-fish, shovel-head, flat-head, flat-nose, etc., having reference to the 

shape of its head, which is flattened somewhat like a spade. It is also found in the 

Mississippi and Missouri, where the French call it La pelle, or Poisson pelle, which 

has the same meaning. Size, from 2 to 3 feet; greatest weight, 20 pounds.”’ 

The eggs of the shovelnose sturgeon are used at Louisville in the making of caviar, 

and are mixed with those of the spoonbill cat. They are a little smaller and some- 

what darker than those of the latter species. The majority of the fish examined 

were not nearly ripe, and their spawning time is probably not earlier than July or 

late in June. 

Ictalurus furcatus (Le Sueur). Blue Cat. 

Several examples seen at Louisville, where it isa valued food-fish. Rafinesque, in 

his Ichthvologia Ohiensis, mentions this cat-fish under the name Silurus cerulescens. 

He callsit ‘‘a fine species, reaching sometimesa very large size. I have been told tnat 

one was taken weighing 185 pounds, and another 250 pounds. Vulgar names, blue 

cat, brown cat, and cat-fish.”’ é 

Ictalurus anguilla Evermann & Kendall. Eel Cat; Willow Cat. 

One example of this recently discovered and interesting species was seen at Louis- 

ville, May 18. Length 9 inches to base of caudal; weight 1.5 pounds. Head 3.83; 

depth 5.75; eye 6.67; snout 2.8; width of mouth 2.3 in head; maxillary barbel reach- 

ing gill-opening; distance from snout to origin of dorsal fin one-third length of body. 

Ictalurus punctatus (Rafinesque). Channel Cat. 

More common than the preceding, but not reaching so large a size. 

Ameiurus nebulosus (Le Sueur). Common Bullhead. 

A few examples seen at Louisville. 

Leptops olivaris (Rafinesque). Goujon. 

A large and important food-fish not uncommon in the Ohio; several examples seen 

at Louisville. 

Ictiobus bubalus (Rafinesque). Small-mouthed Buffalo. 

Seen only at Louisville, where it was taken in seines along with the paddle-fish and 

shad. 

Carpiodes carpio (Rafinesque). Carp Sucker. 

This species was originally described by Rafinesque from the Falls of the Chio, 

where it is commonly called carp. Several examples seen by me. 

Cycleptus elongatus (Le Sueur). ‘‘ Black Sucker’’; ‘“ Mississippi Sucker’; Gourd- 

seed Sucker. ; 

This interesting sucker is found sparingly at Montgomery. It runs early in the 

spring, ahead of the shad, reaching Montgomery early in May. A fisherman at this 

place says they reach a weight of 15 pounds. They will not take the hook and 

are usually caught at the lock by ‘‘grab-hooking.”’? A few examples of this sucker 

were seen at Louisville, where it is said to be most abundant in the fall. It reaches 

a considerable size, examples of 18 pounds having been reported. It is a sweet, 

delicious fish, and finds ready sale. 

pe aN Ve ORR 
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Carpiodes velifer (Rafinesque).  Quillback; “ Carp.”’ 

Not rare at Louisville, where it is called ‘‘ carp.”’ 

Catostomus commersonii (Lacépede). Common Sucker. 

At Montgomery this sucker was seen salted in brine in kegs of about 100 pounds 

each. They had been received from Charleston, W. Va., where they presumably 

had been put up. They had been billed to the dealer at Montgomery as ‘‘ white- 

fish,’ and were sold by himunder that name at 2 for 5 cents. In the same keg were 

seen a few common redhorse (Moxostoma aureolum) and one-toothed herring (Tiodon 

alosoides). They are said to sell fairly well and there is no good reason why these 

coarser fish might not be utilized extensively in this way. 
This sucker is common throughout the Ohio basin, but was not seen by me at 

Louisville. 

Moxostoma aureolum (Le Sueur). Common Redhorse. 

A few examples of this fish were seen at Montgomery in a keg of pickled common 

sucker ( Catostomus commersonii). It is not uncommon at Louisville, where a number 

of specimens were seen. 

Cyprinus carpio Linneus. German Carp. 

The German carp has become well established in the Ohio River and considerable 

numbers are caught each year. Though a much maligned fish, the carp has come to 

be one of the most important fresh-water food-fishes of the Mississippi Valley. In 

the Illinois River it is of greater value to the fishermen than all other species com- 

bined; and instead of destroying the black bass, as many anglers and others would 

have us believe, the black bass have actually increased along with the carp in that 
river. 

Anguilla chrysypa Rafinesque. ‘‘ Fel’’; Common Eel. 

The eel is not uncommon, at least as far up as Montgomery, where I saw one taken 

-on a hook at the lock. It occurs at Louisville, but no specimens were seen during 

my visit. 

Hiodon alosoides (Rafinesque). Toothed Herring. 

One example was seen in a keg of pickled suckers in a grocery at Montgomery, 

where they were all sold as ‘‘ white-fish,’’ at two for 5 cents. 

This species was seen at Louisville, where it was not common. It is classed among 

the *‘small fish’’ for which the fishermen receive 2 cents a pound. 

Dorosoma cepedianum (Le Sueur). Hickory Shad; Gizzard Shad. 

An abundant fish in the Ohio Valley, of little or no value asfood. Several seen at 
Louisville. 

Stizostedion vitreum ( Mitehill). ‘‘Salmon’’; ‘‘ White Salmon’’; Wall-eyed Pike. 

This valuable species seems to be rather uncommon in the Ohio and its larger 

tributaries. At Montgomery it is said to be their best game fish, and is caught by 
trolling with an artificial minnow. It is said to reach a weight of 18 pounds in the 
Kanawha. No examples were seen either there or at Louisville. 

Aplodinotus grunniens Rafinesque. “White Perch’; ‘Yellow Perch’; Fresh- 
water Drum. 

| 
This large, coarse fish seems to be quite common in all the larger streams of the 

Ohio basin. I saw it caught on a hook at Lock No. 2 just below Montgomery. A 
good many are caught in seines at the Falls of the Ohio, where it brings the fisher- 
men 4 cents a pound. About a dozen were examined May 16, the largest of which 
weighed about 5 pounds. The next day one of 13 pounds was caught. This fish is 
highly prized and meets with a ready sale. 
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At Louisville I did not hear the names drum, sheepshead, or gaspergou, by which 

this interesting species isusually known. It is there generally called the white perch 

or yellow perch. Among the common names which Rafinesque heard applied to 

this fish along the Ohio he mentions white perch, white pearch, buffalo perch, 

grunting perch, bubbling perch, bubbler, and mussel-eater. He further says that— 

“Tt is one of the largest and best found in the Ohio, reaching sometimes to a length 

of 3 feet and a weight of 30 pounds, and affording a delicate food. It is also one of 

the most common, being found all over the Ohio and even in the Monongahela and 

Allegheny, as also in the Mississippi, Tennessee, Cumberland, Kentucky, Wabash 

Miami, ete., and all the large tributary streams, where it is permanent, since it is 

found at all seasons except in winter. In Pittsburg it appears againin February. It 

feeds on many species of fishes—suckers, cat-fishes, sun-fishes, etc., but principally on 

. the mussels, or various species of the bivalve genus Unio, so common in the Ohio, 

whose thick shells it is enab’ed to crush by means of its large throat teeth. 

“The structure of those teeth is very singular and peculiar; they are placed like 

paving stones on the flat bone of the lower throat, in great numbers and of different 

sizes; the largest, which areas big as a man’s nails, are always in the center; they are 

inverted in faint alveoles, but not at all connected with the bone. Their shape is 

circular and flattened, the inside always hollow, with a round hole beneath. In the 

young fishes they are rather convex above and evidently radiated and mammillar, 

while in the old fishes they become smooth, truncate, and shining white. 

““A remarkable peculiarity of this fish consists in the strange grunting noise which 

it produces, and from which I derived its specific name. It is intermediate between 

the dumb grunt of a hog and the single croaking noise of the bullfrog. The grunt 

is only repeated at intervals and not in quick succession. Every navigator of the 

Ohio is well acquainted with it, as they often come under the boats to enjoy their 

shade in summer, and frequently make their noise. 

‘‘Another peculiarity of this fish is the habit which it has of producing large 

bubbles in quick succession while digging through the mud or sand of the river in 

search of musselsorunios. * * * Thisfishis either taken in the seine or with the 

hook and line; it bites easily, and affords fine sport to the fishermen. It spawns 

in the spring, and lays a great quantity of eggs.”’ 

The otoliths or ear stones of this fish are unusually well developed, and are famil- 

iar to the boys along the Ohio as “‘ lucky stones.’’ 
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THE PAN-AMERICAN EXPOSITION REPORT OF THE REPRE- 
SENTATIVE OF THE UNITED STATES FISH COMMISSION. 

By W. vE C. RAVENEL. 

Under the act of Congress approved March 3, 1899, providing for 
the participation of the United States Commission of Fish and Fish- 
eries in the Pan-American Exposition, for the purpose of illustrating 
its functions, the Commissioner appointed W. de C. Ravenel, the 
assistant in charge of the Division of Fish Culture, as the representa- 
tive on the Government Board of Management. 

Of the amount appropriated in the act above referred to $40,000 
was allotted for the preparation, installation, and maintenance of the 
Fish Commission exhibit in the south pavilion of the Government 
building. This building, 140 feet syuare, contained about 10,000 
available square feet of space for exhibition purposes, 6,500 feet being 
set aside for an aquarium and the balance for the exhibits embraced 
under the three heads, scientific inquiry, fish-culture, and methods and 

statistics, and arranged as shown on plates 16-20. 

DIVISION OF SCIENTIFIC INQUIRY. 

The aim of the exhibit of the Division of Scientific Inquiry was to 
illustrate the methods and apparatus employed by the Fish Commis- 
sion in conducting its investigations and some of the results attained 
by their use. Many of the instruments used in the laboratory—imicro- 
scopes, microtomes, dissecting instruments—were known to the public, 
and the purpose was therefore to utilize the available space for an 
exhibit of apparatus used in making shore and deep-sea collections, 
most of which was invented or modified by persons in the service of 
the Commission. 

The arrangement of the exhibit was as follows: 
Facing the aisles were models of the A/batross and Fish Hawk, the 

largest vessels belonging to the Fish Commission, to which we owe 

much of our present knowledge of the life in the deep waters off the 
coasts of the United States and in the West Indies. The /7%sh [lawh, 

besides carrying on marine biological investigations, is also used 

during certain seasons of the year asa hatchery for the propagation 
of shad and other economic marine animals, a service in which she has 
rendered valuable aid in perpetuating the fisheries. The A/batross was 
designed especially for the investigation of the off-shore fisheries and 
has done more work in deep-sea research than any other vessel in the 
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world. Her equipment is especially complete, and she is provided 
with convenient and ample laboratory facilities for the study and 
preservation of specimens. 

Running diagonally across the section from the circular aisle of the 
rotunda was a display of the common forms of apparatus employed in 
marine investigation. The beam trawl which was spread on the floor 
is the most efficient apparatus for gathering specimens from the bottom 
of the ocean, and has been used by the Adbatross in a depth of 4,200 
fathoms, about 44 miles. Hanging to the frame above the trawl were 

several appliances used in collecting from the surface, bottom, and 
intermediate depths. The tangle, which, as its name indicates, entangles 

specimens in its hemp or manila swabs, is used where the bottom is 
so rough and foul that trawls and other forms of nets would be torn 
or otherwise seriously damaged. The Chester dredge, with its hooks, 
is used to catch worm-like animals and certain species of mollusks 
which habitually burrow in the mud of the bottom. The ordinary 
dredges are used from very small boats in shallow water, or from the 

steamers when, for some reason, it is impracticable to use the beam 
trawl. They not only scrape up animals lying on the bottom, but 
also dig up organisms which burrow but slightly. 

In all of the apparatus used for bottom collecting, the contents are 
emptied into a series of sieves on the deck of the vessel, and after 
being washed, to remove the mud and sand, are carefully assorted and 
the specimens placed in suitable reagents, usually alcohol, and pre- 
served for study in tanks, bottles, and other receptacles. 

The large surface tow net, which is lined with even-mesh silk bolting- 
cloth, is used in collecting the wealth of life swarming on the surface 
of the water. The surface or pelagic life, much of which is minute, is 
extremely important to the fisheries, as it supplies, directly or indirectly, 
the food for most of the denizens of sea and lake. 

In the study of life at intermediate depths the open net is unsuitable, 
as it catches specimens while it is being hauled to the surface, and 
the depth at which a given specimen is eaught is indeterminate. ‘To 
obviate this difficulty and to enable the investigator to determine with 
accuracy the depth from which his specimen came, two forms of net 
are employed by the Fish Commission. They are towed at the depth 
which it is desired to study, and before being: hauled in are closed by 
a messenger or weight which slides down the wire rope by which they 
are towed and actuates a device connected with the frame of the net. 

Draped on the frame over the trawl and otherwise disposed about the 
section were seines, gill nets, scoop nets, scrape nets, and other apparatus 
used in making shore collections of fishes and other organisms. 

The collecting tanks and chests in which specimens are preserved 
and transported were shown by the side of the trawl, and adjacent to 
them was a Tanner sounding machine, with its accessory apparatus 
for obtaining the bottom temperature and specimens of the bottom 
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and of the stratum of water immediately above it. These data are 
always obtained at each station where the trawl or other apparatus 
for bottom collecting is used. 

Practically all forms of aquatic life are directly or indirec tly related 

to the fisheries and are therefore appropriate to the work of the Fish 
Commission. In cases arranged around the boundaries of the section 
were specimens of animals which constitute an important, although 
economically small, part of the yield of the various forms of apparatus 
just mentioned. 

An exhibit of oysters illustrated the rate of growth, the modifying 
effects of varying local conditions, the principal enemies, and other 
matters connected with the life history of that important mollusk which 
constitutes by far the most valuable item in the yield of our fisheries. 
Among the other economic mollusca were exhibits of several kinds of 
clams and other species used either as food or bait, or both. 

The crustacean exhibit included crabs, shrimp, lobsters, and related 

forms which are important as food for man, as fish food, or which are 
employed by the fishermen for bait. A number of Porto Rican species 
were shown which do not occur on the coasts of the United States or 
which, occurring, are not utilized as food. 

In the frames immediately above the cases were examples of plates, 
mostly colored, used in illustrating the publications of the Fish Com- 
mission. Above these was a series of charts showing the geographical 
distribution of the most important food-fishes of the Great Lakes, the 
colored areas marking the regions in which the species are known to 
occur. A large map indicated the regions where the Fish Commission 
has carried on scientific investigations. 
A complete list of all the material exhibited under this section may 

be found on pages 306-314. 

DIVISION OF FISH-CULTURE. 

Under this heading were grouped the exhibits which illustrate the 
fish-cultural work of the Commission, embracing full-sized forms of 
apparatus and models of all the appliances used in collecting eggs, the 
hatching of fresh and salt water fishes and the distribution of the same, 
also photographs and drawings showing the different phases of the 
work and the results of fish-culture in certain of the fisheries. 
From the opening of the exposition, May 1, to its close, November 3, 

the practical work of hatching trout, salmon, shad, and pike perch was 
demonstrated. Suitable troughs were provided for the hatching of 
quinnat and other salmon of the Pacific coast, and grayling, brook, 
rainbow, steelhead, and black-spotted trout from the interior waters; 
tables were equipped with automatic jars for hatching shad and pike- 
perch eggs, and cod-boxes illustrated the methods of hatching the eges 

of marine species. On April 30th, 4,000,000 pike-perch eggs were 

received from Put-in Bay, Ohio, and on May 4th another consignment 
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arrived. Owing to the low temperature of the water it was not 
deemed advisable to attempt the hatching of shad eggs until June 5th, 
when a million were brought from the Delaware River. These hatched 
in a few days, and the resulting fry, together with the pike-perch fry, 
were planted in the Niagara River. On May 11th the first consign- 
ment of rainbow-trout eggs arrived from Leadville, Colo. From then 

until August the troughs were kept supplied with eggs of the rain: 
bow, black-spotted, and steelhead trout, and the grayling. The first 
consignment of quinnat-salmon eggs reached Buffalo on September 6, 
having been shipped on the Ist from Baird, Cal.; other consignments 
arrived on the 23d, and on October 11th 25,000 lake-trout eggs were 
received from Duluth, Minn. All of the eggs were hatched with littie 
or no difficulty, and the fry, after serving the purpose of an exhibit, 
were turned over to the Niagara County Angling Club for stocking 
streams in the vicinity of Lockport, N. Y. This exhibit proved a 
most attractive and instructive feature of the Exposition, as evidenced 
by the large crowds constantly in the vicinity of the troughs. 

It is a matter of regret that it was impracticable to hatch any of the 
egos of the marine fishes propagated by the Commission, owing to the 
fact that the spawning season of none of these occurred while the Expo- 
sition was open. 

Another attractive feature was the working model of the Cail fish- 
way, as modified by the architect of the Fish Commission, Mr. H. von 
Bayer. Young trout placed at the foot of the raceway made their 
way in a few minutes to the top. 

An aquarium was provided, which occupied about 6,500 square feet. 
Around the side of the building, which was rectangular in shape, a 
circular corridor was arranged, on one side of which were 32 tanks, 
varying in size from 7 feet long, 5 feet wide, and 3 feet high to 3 feet 
long, 5 feet wide, and 3 feet high, in which were shown not only alk 
of the fresh and salt water fishes propagated by the Commission, but 
also all of the important economic and food-fishes of the North Atlantic 
coast and the inland waters east of the Rocky Mountains; a few of the 
Salmonide from the Pacific slope were also included. The corridors: 
were in semidarkness, while the tanks were lighted from the back, 

thus making all of the animal life they contained plainly visible. 

Across the corridor from the tanks were mirrors to give the corridor 
the effect of increased size. The ceiling was constructed in Roman: 
style of architecture, with groined arches radiating from columns: 

located on either side of the tanks and terminating at circular drums 
or ventilators. The portion below the aquaria line was of sheet metal, 
forming below each tank a panel of rock-face stone; this was painted 
in a dark sea green, while the upper portion blended into a lighter 

color; the ribs, columns, and moldings were treated in a cream white. 

The tanks for the display of fresh-water fishes were supplied with 

water from the Niagara River, which was furnished free of expense — 
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by the Exposition company. ‘The salt water was brought from Woods 
Hole, Mass., transported in cars loaned by the Union Tank Line 
Company of New York. ‘This water was stored in the basement of 

the building in large settling tanks, from which it was pumped through 
hard-rubber pipes, by means of nickel pumps driven by electricity, into 
a tank 20 feet above the aquaria, from which it entered the aquaria 
by gravity through hard-rubber pipes, the rubber being used because 
our experience at Omaha and other points led us to suspect that the 
quality of the salt water had been affected by the use of iron and other 
metal pipes. 

Provision was made for an 8-ton Remington ice machine for redu- 
cing the temperature of the water in summer, so that the Salmonide 
and other fishes requiring cold water could be displayed throughout 
the period of the Exposition. Arrangements were also provided for 
heating the salt water during the early and late days of the Exposition, 
when the temperature of the water would be lower than the water 
from which the fish had been taken. 

For the details of the construction of the aquarium, and the instal- 
lation of the machinery, reservoir, and supply tanks, reference is made 
to the accompanying plans, which also show the system of pipes used 
for the circulation of both salt and fresh water. 

The casual visitor looking at the aquarium little realizes the dif_i- 
culties of maintaining a salt-water exhibit a thousand miles from the 
ocean. Arrangements must first be made to secure a supply of pure 

salt water, of a density ranging from 1.013 to 1.018, from some point 
where the railroad facilities allow the cars to be placed on the docks 
so that the water can be conveniently pumped into them. To obtain 
pure water the point selected must necessarily be distant from large 
cities. So far the Commission has found only two points on the 
Atlantic coast where comparatively pure salt water can be readily 
secured, namely, Woods Hole, Mass., and Morehead City, N. C. 

The success of the aquaria, after suitable water has been secured, 
depends very largely on the conditions under which the fish are cap- 
tured and the care and celerity with which they are transported to 
their destination. They should be caught with such devices as will 
prevent their being bruised or cut, and with little or no loss of scales, 

and they should be very carefully handled from the time they are 
captured until they are placed in the aquarium. This is a difficult 
problem at best, and especially when it is borne in mind that we are 
obliged to depend very largely on the commercial fishermen, who are 
accustomed to handle their fish somewhat roughly, as their only object 
is to catch them and place them in the market as quickly as possible. 

As very few species of the salt-water fishes could be obtained on the 
New England coast before the middle or end of May, those exhibited 
at the opening of the Exposition were collected from Morehead City, 
N. C., both on account of its railroad facilities and the abundance of 
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fishes at that season. Forty species, including crustaceans and mol- 
lusks, were shipped on the 20th of April to Buffalo. These were supple- 
mented by ten or fifteen more from Woods Hole, Mass. 

Bad weather on the coast of North Carolina seriously hampered the 
work during April, so that when the car reached Buffalo, two days 
before the Exposition, the number of fish delivered in good condition 
was comparatively small, though better than had been anticipated under 
the circumstances. Some of the fishes were bruised, and the losses 
during the first few days were large, but it is worthy of note that at the 
close of the Exposition in November there was still in the aquarium a 
number of fish brought from North Carolina in April on the first trip. 

In May a carload of salt-water fishes was received from Woods 
Hole, Mass., and from time to time during the Exposition additional 
consignments arrived. These fish were collected under more favorable 

conditions, as the Commission operates at that point several pound nets 
for the use of the Biological Laboratory, besides making collections 
with seines and other suitable appliances. 

The salt-water display embraced the following species from the 
Atlantic coast: 

Blue-fish, bur-fish, striped mullet, sea bass, white perch, sea raven, sea robin, dog- 

fish, sculpin, cod, hake, croaker, crevalle, cunner, pig-fish, pin-fish, pipe-fish, remora, 

rudder-fish, sand-dabs, scup, shark, skate, summer skate, squeteague, lane snapper, 

spot, star-fish, sticklebacks, stingray, swell-fish, tautog, toad-fish, tomcod, sand dollars, 

variegated minnows, short minnows, striped minnows, lump-fish, sheepshead, com- 
mon eel, conger eel, file-fish, sea horse, summer flounder, spotted flounder, winter 

flounder, hog-choker, thread-fish, killi-fish, king-fish, menhaden, blue crab, green 

crab, lady crab, hermit crab, king crab, spider crab, horseshoe crab, conch, lobster, 

sea cucumber, sea anemone, and diamond-back terrapin. 

From Bermuda 21 specimens were shown, representing 6 species, as 
follows: 

Margate-fish, lane snapper, blue tang, blue angel, squirrel-fish, and red hind. 

The following list shows the fresh-water fishes exhibited: 

Atlantic salmon, landlocked salmon, quinnat salmon, rainbow trout, steelhead 

trout, black-spotted trout, Loch Leven trout, brown trout, Scotch sea trout, brook 

trout, albino brook trout, aureolus trout, hybrid trout, lake trout, Canadian red trout, 

Dublin trout, white-fish, lake herring, grayling, striped bass, shad and gizzard shad, 

large-mouthed black bass, small-mouthed black bass, rock bass, Warmouth bass, 

strawberry bass, white bass, yellow bass, crappie, burbot, yellow perch, pike, sauger, 

pike perch, pickerel, muskellunge, sun-fish, blue sun-fish, sturgeon, lake sturgeon, 

buffalo-fish, lake carp, leather carp, scale carp, channel cat-fish, spotted cat-fish, 

spoon-bill cat-fish, bullhead (cat-fish), grass pike, ling, shiners, common sucker, chub 

sucker, red drum, dace, dog-fish, eel, fresh-water drum, gar pike, golden ide, golden 

tench, green tench, gold-fish, lamprey, redhorse, mud puppies, lawyers, quailbacks, 

soft-shell turtle, snapping turtle, red-bellied terrapin. 

The exhibit of fresh-water fishes, taken as a whole, far surpassed 
any exhibit of this character made at previous expositions, or in fact at 
any permanent aquaria in this country, during the summer months. 
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Some difficulty was experienced during the heated term in keeping 
white-fish, lake herring, muskellunge, suckers, and small-mouthed 

black bass, but through the courtesy of Hon. C. H. Babcock, of the 
New York Fish Commission, supplies of the small-mouthed black 
bass and muskellunge were sent from time to time to the aquarium 
to supply the losses from various causes. 

Particular attention is called to the display of Salmonide which was 
maintained throughout the term of the Exposition on a scale never 
previously attempted in the United States. 

Besides drawing on the stations of the Fish Commission for supplies 
of fresh-water fish, arrangements were made with the New York and 
Vermont State fish commissions for coliections of game fish indigenous 
to those States. 
One of the most attractive features of the aquarium was the large 

circular pool in the center of the building in which were displayed four 
specimens of the harbor seal. Two of these were loaned by the 
Zoological Park in Washington under the authority of the Secretary 
of the Smithsonian Institution. The other two were captured off the 
coast of Maine by the crew of the U.S. Fish Commission schooner 
Grampus after a pursuit which lasted several days and nights. These 
two specimens were pups which had just been weaned, and it was some 
time before they could be taught to take solid food. It was a matter of 
regret that one of the old seals was lost early in the season and both of 
the pups died during the last week of the Exposition. The food of the 
seals consisted largely of live fish captured in the lagoons and neigh- 
boring river and lake, although at times fish were purchased in the 
markets for them. They consumed about 3$ pounds per day each, 
though it is believed that they would eat from 10 to 15 pounds each; 
in fact there seemed to be no limit to their capacity, and fish were 
never abundant enough to thoroughly test, for any length of time, the 
question as to what a large seal would consume. 

The cause of the death of the seals can not be stated definitely, but 
it was noted that they were taken sick after sudden changes in the tem- 
perature, and it is understood that this has been observed before. For 

no apparent reason they would stop eating for a few days; then they 
would commence to eat voraciously, but would lose flesh and develop 

a hump in the back. Every effort was made to remedy the trouble 
by a change of diet and by administering large doses of oil recom- 
mended by persons accustomed to the care of such animals. At the 

close of the Exposition the remaining seal was in excellent condition 
and was transferred to Charleston, S. C., where it was placed on exhibit 
in a salt-water tank. 

In the pool with the seals was an 8-foot sturgeon, and although it 
apparently took no food and was subjected to constant annoyance by 

the seals, it lived until late in September. It is not known whether 
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the seals attacked the sturgeon for the purpose of eating it or simply 
in a playful manner, but its fins and tail showed evidences of the teeth 
of the seals from time to time during its captivity. 

FOOD. 

The food of the fresh-water fishes consisted largely of round beef- 
steak and liver chopped in various sizes to meet the requirements of 
the fish. In addition to this, when possible, large supplies of minnows 
and other small fishes were provided from the neighboring waters. 
This not only gives the fish a desirable change of diet, but it is almost 
impossible to teach the black bass and crappie to take liver and steak, 
which naturally results in the loss of large numbers. As but few of 
the salt-water fishes will take liver or steak, clams, oysters, fiddler 
crabs, and other material of this character were provided. 

DISEASES. 

The aquarial exhibit at Buffalo had much difficulty with fungus. 
The waters of Lake Erie appear to be well supplied with the spores 
of the fresh-water Saprolegnia. This vegetable parasite is an enemy 
which fish-culturists constantly encounter more or less. At Buffalo 
its attacks were unusually persistent, and constant attention was 

required to keep it within bounds. 
The time-honored remedy for fungus is common salt, which was 

early adopted in fish-cultural work and has served with reasonable 
efficacy in preventing the parasite from gaining a foothold, but which 
is not particularly rapid and energetic in its action, and requires 
constant use in large amounts, involving considerable labor, care, 
and attention. In the endeavor to find a better remedy, potassium 
permanganate was selected for a trial, from its reported successful use 

in England when introduced constantly or for a considerable time into 
the water. This method was objectionable in the aquaria on account 
of the color imparted to the water, and was impracticable for other 
reasons also, the fish being able to endure only a short time. The 
permanganate is a powerful disinfectant and it proved to be readily 
fatal to the vegetative filaments of the fungus when freely exposed to 
the action of a dilution as small as 0.05 per cent for one minute. Trout 
will usually survive this treatment, and the filaments hanging from 
the body are killed. But this does not end the matter, for a ring of 
fresh growth is soon seen surrounding the original patch of fungus, 
which is not superficially attached, but vegetates into the skin itself 
and is protected by it and by the slime which covers the fish from 
head to tail. To reach this with a solution of any active substance 

and leave the fish uninjured is a difficult matter. The fish will not 

endure a material increase in the strength of the solution or the time 

of exposure, and there is no safe margin between a strength which is 
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fatal to the fungus and one which is harmless to the fish. The 
permanganate can not be applied as a radical cure. Its regular and 
constant use held the fungus attacks in check, but this is accomplished 
by salt, which also has certain advantages in application. 

Formalin was tried in weak solutions in much the same way as the 
permanganate and with substantially the same result, though it has 
advantages over the latter in greater safety for the fish. A chief 
objection to either of these substances, or any powerful agent requir- 
ing careful dilution and a short exposure to avoid killing the fish, is 
that more or less handling can not be avoided. On the other hand, 
the salt may be applied directly to the aquarium, where it passes slowly 
into solution and the fish can find different degrees of concentration. 
Though regular and constantly repeated applications are necessary, not 
much handling or transferring is required. On the whole, common 
salt is still the best remedy for the fungus trouble, which, under the 
conditions existing at Buffalo, can only be kept under control by 
constant attention. 

Filtration would be an efficient and radical means of removing the 
fungus, and would probably prevent the attacks, though the possibility 
would still remain of spores brought by the fishes themselves. The 
sand filter does not remove these, and the quantity of water used is too 
large for any form of earthenware filtration. There were some minor 
attacks of external animal parasites which did not give continuous or 
very great trouble. The salt treatment aided in checking these, and 
formalin dilutions are probably also valuable in such cases, but have 
not been well tried, as the attacks were only occasional. However, it 
may be said that when all the conditions which must be complied with 
are considered, none of the substances used can be said to possess 
decided advantages over salt, whether for fungus or for exterior ani- 
mal parasites. Other agents are more active and more fatal to the 
enemies of the fish, but none combines with parasiticidal powers 
the necessary qualities of cheapness, applicability, and safety to such a 
degree as common salt. 

METHODS AND STATISTICS. 

The fisheries of the United States represent an investment of about 
$60,000,000, giving employment to 200,000 persons, and are worth to 
the fishermen annually $50,000,000 in round numbers. While the 
bulk of the fisheries is carried on along the Atlantic and Pacific coasts, 
over 56,000,000 are invested in the fisheries of the Great Lakes, yield- 
ing to the fishermen $2,600,000 annually and employing 9,600 persons. 

Fish and other water animals form an important factor in the food 
supply of the country when sold fresh, salted, or dried, and although 
modern methods have rendered it possible to preserve them fresh for 
considerable periods, it is not practicable to show them at expositions 
unless very extensive refrigerator systems are provided. Under fishery 



300 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

products there was a very comprehensive display of fishes, oysters, 

lobsters, clams, turtles, shrimps, etc., preserved by canning in various 

ways, and by smoking, pickling, and salting. 
The fresh-fish industries were illustrated by casts and engravings of 

the principal food-fishes and by pictures showing the manner of their 
capture. A series of shells of salt and fresh water mollusks commonly 
used for food or bait and a comprehensive collection of edible crusta- 
ceans preserved and mounted were also exhibited. The secondary 
products of the fisheries, also of considerable and increasing value, 
were illustrated as completely as possible. The principal of these are 
glues, fertilizers, oils, and isinglass. 
From the skins of cusk, cod, and other fishes a superior glue is 

manufactured. These skins were formerly thrown away as waste, 
but now, after they have been cooked and the glue extracted, they 
are again used in the manufacture of an excellent fertilizer. Fertilizer 
is also produced from the waste in canning various other species and 
from the residuum of fish oil. The best and most extensively manu- 
factured fish fertilizer is made from the menhaden, which is compara- 
tively valueless as food and is found in great quantities all along the 
Atlantic coast. Isinglass is made from the ‘‘sounds” or air bladders 
of certain fishes like the cod, hake, and squeteague. These industries 
were illustrated by 24 samples of fertilizers and 25 samples of glue and 
isinglass. Nearly 60 different samples of oils, valuable for medicinal 
or mechanical purposes and obtained from fishes, were shown. The 

best-known and most extensively used are cod-liver, whale, sperm, and 

menhaden oils, but many others are particularly adapted for special 
uses, for which they are superior to other animal and mineral oils. 

Sponges, although taken in the waters of only one State (Florida), 
are objects of an important fishery. The economic species were rep- 
resented by a series of dried specimens of different grades and sizes. 

Ivory, bone, and shell are among the products of the fisheries used 
to a certain extent in the arts and industries, and there were shown 

examples of walrus and narwhal tusks, sperm-whale teeth, baleen or 
whalebone, both crude and prepared for use, and the well-known tor- 
toise shell, in the form of shells, rough and polished, of the hawksbill 
tortoise-shell turtle. 

The shells of mollusks are employed for various purposes. A com- 
paratively new use to which the shells of our fresh-water mussels have 
been put is in the manufacture of pearl buttons. This business, while 
only established a few years ago, has attained large proportions in the 
Mississippi basin. <A full series of the shells utilized in button-making 
was shown, together with buttons in various stages of manufacture. 
The mollusks yielding shells suitable for buttons also produce very 
beautiful and valuable pearls, examples of which were exhibited. 

The skins of water animals and some fishes are now largely utilized 
in the manufacture of leather goods of all kinds, and their use could 
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probably be extended. Alligator leather is familiar to all, but the 
seal, walrus, and sea-lion skins furnish particularly fine leathers which 
are susceptible of being worked to a high degree of pliability, dyed 
in a great variety of colors, and, like alligator leather and the skins of 
some water snakes, are used for making bags, purses, cases, pocket- 
books, belts, picture frames, etc. A number of samples of these 
leathers were shown and included the skins as they appear when first 
tanned and the leathers dressed and dyed for different purposes. The 
skins of several species of rays and of the dog-fish, gar pike, whale, 
manatee, and beaver were exhibited. The former are used by the 
Japanese for covering sword hilts and for other ornamental purposes, 
and, as well as the others, to some extent in this country in manufac- 

turing picture frames, fancy articles, and other special purposes, 
though more coarse, brittle, and harder to work than the leathers first 
mentioned. 
The fisheries supply valuable articles of wearing apparel in the form 

of furs, which were shown in their natural state and ** plucked and 
dyed” ready for manufacture. 

Large numbers of fur-seal skins are still obtained annually from the 
seal fisheries controlled by the United States on the Pribilof Islands 
in Alaska. These are considered the best and are commercially known 

as Alaska seal. Nearly all seal skins are dressed and dyed in Europe 
and returned to this country in a finished state ready to be made into 
garments. The sea otter found in Alaska furnishes the most valuable 
fur and is comparatively rare. It is used mainly as a trimming for 
coats and garments, and, as it has naturally a peculiar delicate silvery 
appearance, it is not dyed. Other fur-bearing aquatic animals taken 
in various parts of the United States, the furs of which are used, are 
fresh-water otter, beaver, and muskrat, an enormous number of the 

skins of the latter being taken annually. A coarse fur, from which are 
manufactured robes, cheap gloves, etc., is obtained from the common 
hair seal found along the Atlantic coast. 

The vessel fisheries of the Atlantic and Pacific oceans and the Gulf 
of Mexico were illustrated by models of modern types of fishing ves- 
sels, particular attention being paid to those engaged in the Grand 
Bank cod fishing, the mackerel fishery, and the fresh-market fishery of 

Gloucester and Boston, Mass. The various types of pound nets, seines, 
trawls, hand lines, ete., used in the commercial fisheries were illus- 

trated by models and by full-sized specimens where space permitted, 
together with dredges, tongs, and other articles used for taking oysters, 
scallops, clams, turtles, and sponges. There was also displayed a com- 
plete outfit of tackle and accessories used by anglers for sea fishing, 

bait fishing, trolling, fly fishing for trout, and salmon fishing, embracing 
hundreds of full-sized articles handsomely mounted. 

One of the most interesting exhibits consisted of a collection of the 
various types of swivel guns, shoulder guns, rocket guns, harpoons, 
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lances, and other implements that have been used for the capture 
and handling of whales by the fishermen of this country. Brief deserip- 

tions of these are given on pages 334-337. 
In addition to illustrating the work of the Commission by means of 

drawings, paintings, and photographs, arrangements were made with 
the American Mutoscope and Biograph Company, of New York, to 
utilize the mutoscopes. A very interesting exhibit was furnished, the 
phases of the fisheries shown being as follows: 

Catching cod. Kittery Point, Me. 
Taking and fertilizing the eggs of the cod. Kittery Point, Me. 
Lifting a lobster pot. Kittery Point, Me. 
Landing a haul of shad. Avoca, N. C. 
Boating a shad seine. Avoca, N. C. 
Angling for large-mouth black bass. Occoquan, Va. 
Capt. Paul Boynton feeding sea lions. Coney Island. 
View of Fulton Market, New York, on a busy day. J 
Angling for large- -mouth black bass. Muskoka lakes, Ontario, on line of Grand 

Trank Railroad. d 
Unloading a halibut vessel. Gloucester, Mass. 
Unloading a cod vessel. Tee Wharf, Boston. 

The scenes shown in the mutoscope are obtained by making a series 
of photographs of the moving objects on a long band of celluloid film 
at the rate of 1,800 pictures per minute. The time interval between 
the successive pictures is thus only the thirteenth part of a second. 

Photographic prints are then made from a strip of negative pictures, 
and these prints are arranged in regular order around a cylinder. 

When the cylinder is revolved the cards are allowed to snap forward 
one after another, thus presenting the photographs to the eye in the 
order and at the same rate of speed at which they were originally 
taken. The velocity is so great that the eye does not appreciate the 
change from one picture to another, and the observer seems to be 
looking at one picture, in which the objects move as did the original. 
By this process any moving scene may be faithfully reproduced. The 
rapid flight of an express train, the movements of a watch, the maneu- 
vers of a war vessel, and the movements of an insect are scenes which 
may be reproduced and which illustrate the possibilities of the art- 

COURTESIES RENDERED TO THE COMMISSION. 

From the U. S. National Museum were obtained numerous speci- 
mens of crustacea and economic mollusks, besides models of vessels, 

and the historical collection of swivel guns, rockets, lances, ete., used 

in the whale fishery. The officials of the Museum cooperated most 
heartily with the Commission in all matters. 

The Commission is under obligations to Mr. Howard Page, 26 Broad- 
way, New York, for the loan of three tank cars belonging to the Union 
Tank Line Company, used in transporting salt water from Woods 
Hole, Mass., to Buffalo. 

The superintendent of the New York Central Railroad, Mr. J. P. 
Bradfield, rendered material assistance in transferring, free of charge, 
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all Fish Commission cars from the union depot to the Exposition 
grounds, placing at our disposal a special engine, so that there was no 
delay in the delivery of the fish after they reached the city. 

To the Michigan Central Railroad, through Mr. W. H. Underwood, 
the general eastern passenger agent, the Commission is indebted for the 
transportation of one of its cars from Buffalo to Chicago and return, 
enabling it to bring, free of charge, a load of fishes from the Mississippi 
River region. 

The cordial cooperation of the Director-General of the Exposition, 
Mr. Buchanan; the director of works, Mr. Newcomb Carlton; and the 
superintendent of electricity, Mr. Henry Rustin, rendered possible the 
material increase of the aquarial display, both water and electricity 
being furnished free of cost and every assistance in other directions 
being freely given. 

The New York State fish, game, and forest commission, through 

the State fish-culturist, Mr. A. N. Cheney, and Mr. C. H. Babcock, 
rendered material assistance throughout the term of the Exposition 
in supplying specimens of live fish. 

To the Minnescta State fish commission thanks are due for the 
loan of a number of albino brook trout, which proved a considerable 
source of attraction. 

The Vermont fish commission, through Mr. John W. Titeomb, 
chairman of the State commission, rendered material aid in furnishing 
the fishes of Vermont and a number of specimens of red trout from 
the Red Lakes of Canada. 

To Col. J. E. Jones, superintendent of the New York Aquarium, 
credit is due for the display of Bermuda fishes. 

In the preparation of models of apparatus, showing the various 
kinds of traps, pounds, and seines used in the commercial fishing on 
the Great Lakes and the Atlantic coast, the American Net and Twine 

Company, of Boston, rendered material assistance, also loaning a large 
purse seine, which was used for decorative purposes. 

To Abbey & Imbrie, of New York, the Commission is indebted for 
the loan of a fine display of angling tackle, including miscellaneous 
supplies of all kinds used by anglers. 

The Martin Novelty Company, of Ilion, N. Y., exhibited the auto- 
matic reels which they manufacture, showing not only the complete 

reels, but the method of construction by means of detached parts. 
To Mr. J. K. Cheney, of Tarpon Springs, Fla., the Commission is 

indebted for a complete exhibit of sponges. 
E. Brown & Bro., of New York, contributed from time to time 

supplies of Blue Point and other oysters for display in the aquarium. 

To C. C. Shayne, of New York, the Commission is indebted for the 
loan of skins of water fur-bearing animals illustrating the various 
stages of preparation. 
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The Boepple Button Company, of Muscatine, Iowa, rendered assist- 
ance in collecting material illustrating the pearl-button industry of the 
Mississippi Valley. 

Tiffany & Co., of New York, made an exhibit of pearls and pearl- 
bearing shells, illustrating the pearl! industry of the United States. 

The Fishing Gazette, of New York, exhibited a full set of its 
publications. 

Hon. Nat Cohen, of Urbana, Ill., loaned a mounted and stuffed 

black bass, and Dr. 8S. P. Bartlett, of Quincy, Lll., a mounted and 

stuffed specimen of a muskellunge. 
To Hon. F. Gourdeau, deputy minister of marine and fisheries, 

Ottawa, Canada, acknowledgments are due for permission to collect 
fishes in Canadian waters during the term of the Exposition. 

PERSONNEL.” 

In the preparation of the U. 8. Fish Commission exhibit the rep- 
resentative had associated with him as collaborators the following 
employees of the Commission: 

Mr. George A. Schneider, draftsman, to whose skill and taste the 
beautiful design of the aquarium is due. Mr. Schneider also superin- 
tended its construction and assisted materially in the installation and 
arrangement of the exhibits. 

Mr. I. H. Dunlap, chief clerk, under whose direction the systematic 
exhibit of the products of the fisheries was brought together and 
installed. This exhibit, though small, was probably the most complete 
ever made by the Government in the United States. 

Dr. H. F. Moore prepared and installed the exhibit illustrating the 
work of the Division of Scientific Inquiry. 

Dr. Hugh M. Smith secured and arranged the collection of Florida 
sponges and the exhibit illustrating the pearl-button industry. 

Mr. H. von Bayer designed the model of the improved Cail fishway. 
Messrs. C. H. Townsend, E. E. Hahn, E. F. Locke, F. F. Dimick, 

C. W. Scudder, C. G. Corliss, and J. F. Ellis rendered material assist- 
ance in collecting and preparing boat models, fishing apparatus, charts 
and photographs, illustrating the offshore fisheries of New England. 

Mr. R. J. Conway installed the machinery used and was superin- 

tendent of the aquarium throughout the Exposition, and in the absence 

of the representative was in charge of the entire exhibit. Much of 
the success attained in the maintenance of the aquarium was due to his 
untiring energy, industry, and ingenuity. 

Mr. M. C. Marsh, pathologist of the Fish Commission, rendered 
valuable services in connection with the treatment of fish diseases and 
prepared the matter on that subject in this report. 

Mr. W. P. Sauerhoff and Mr. W. E. Morgan had charge of the — 
general preparation, packing, installation, and maintenance of the fish- 
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cultural and other exhibits, Mr. Sauerhoff superintending ali of the 
fish-cultural work at the Exposition. 

Mr. L. H. Harron, while in charge of repairs to the aquarium at 
Woods Hole, made several collections of salt-water fishes for the 

exhibit. These fish reached Buffalo in excellent condition, and were 

held with comparatively no losses until the close of the Exposition, 
illustrating clearly the necessity for employing only trained men in 
the collection of fishes for a permanent aquaria. He also made a fine 
collection of striped bass on the Potomac River early in the season for 
the same purpose. ; 

Miss E. W. Lamon, as stenographer and bookkeeper, gave very 
efficient aid. 

FINANCIAL STATEMENT. 

The following statement shows the expenditures under various 
headings incurred in the preparation, installation, and maintenance and 
return of the exhibit. The $40,000 allotted was reduced by the trans- 
fer of $1,568.63 to the committee charged with the preparation of a 
colonial exhibit and $1,000 was transferred to the War Department, 
leaving a balance of $37,431.37 available. The total expenditures to 
date, including the known outstanding liabilities, amount to $37,141.28, 
leaving a balance of $290.09, but expenses still to be incurred in the 
returning and unpacking of the exhibits now in Charleston will prob- 
ably use up this amount. 
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In explanation of the items for services and travel, it should be stated 
that 75 per cent of the services are chargeable to the maintenance of 
the aquarium and 50 per cent of the item for travel and subsistence, 
which would make the total cost of the aquarium $22,778.38. 

RETURN AND DISPOSITION OF EXHIBITS. 

At the close of the Exposition, on November 3, under the direction of 
Commissioner George M. Bowers, the aquarium and other exhibits 
were transferred to Charleston, S. C., for the use of the South Carolina 
Interstate and West Indian Exposition, at the conclusion of which they 
will be sent to Washington and the loan exhibits will be returned to 
the Museum and other sources from whence they were obtained. 

F. C. 1901—20 
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CATALOGUE 

PORTRAITS OF THE COMMISSIONERS. 

Spencer F. Barrp, Commissioner, 1871-1887. 
G. Brown Gooner, Commissioner, 1887-88. 
MarsHatt McDonaLp, Commissioner, 1888-1895. 
J. J. Brice, Commissioner, 1896-1898. 
Grorce M. Bowers, Commissioner, 1898 to the present time. 

PUBLICATIONS. 

Reports of U. 8. Fish Commission from 1871 to 1900. 
Bulletins, U. 8S. Fish Commission. 
Fishery Industries of the United States, 5 volumes, by G. Brown Goode and 

associates. 
Fishes of North and Middle America, 4 volumes. 

DIVISION OF SCIENTIFIC INQUIRY. 

VESSELS AND APPARATUS FOR Drrp-sSEA, PELAGIC, AND SHORE INVESTIGATIONS. 

Model of the Albatross: 

The steamer Albatross was built expressly for marine exploration, and intended 
especially for investigating the offshore fisheries and fishing-grounds of the United 
States. It is an iron twin-screw steamer, and was built in 1882 by the Pusey & Jones 
Company, of Wilmington, Del. 

General dimensions: Length, over all, 234 feet; at 12-foot water line, 200 feet; 
breadth of beam, 27 feet 6 inches; displacement, on 12-foot draft, 1,000 tons; registered 
tonnage, net, 400 tons. 

The deck house is 83 feet in length, 13 feet 6 inches wide, and 7 feet 3 inches from 
deck to deck. It is built of iron from the funnels aft, and sheathed with wood inside 
and out, with iron storm doors, but from the funnel forward it is of wood. Begin: 
ning aft in the iron house, the following apartments have been set off, viz., first, 
entrance to wardroom stairway; second, upper engine room; third, galley; fourth, 
steam-drum room. 

In the wooden part: first, two staterooms for civilian scientific staff; second, upper 
laboratory, 14 feet in length, the width of the house and lighted in daytime by two 
windows and a door on each side and a skylight overhead; this room contains a 
central work-table, three hinged tables, a sink with alcohol and water tanks attached, 
and wall cases for books and apparatus; third, chart room, the width of the house, 8 
feet 6 inches in length, containing chart table, locker for charts, book-shelves, berth, 
sofa, etc.; fourth, two staterooms at forward end of deck house. The pilot house is 
over the forward end of the deck house. 

Abaft the steerage, but separated from it by an iron bulkhead, is the lower labora- 
tory, immediately below the upper laboratory, through which it is entered. This 
room extends quite across the ship, is 20 feet long, 7 feet 10 inches in height between 
decks, and is lighted in daytime by six 8-inch side lights, two 12-inch deck lights, 
and the hatch at the head of the stairway. Ample storage cases and lockers are pro- - 
vided for alcohol jars and specimens; long worktables are placed on each side; in one 
corner is the photographic dark room, with a large lead-lined sink with running 
water; in another is the medical dispensary, and across the aft end is a storage 
room. Below this room is the main scientific storeroom, a closed iron box capable 
of being isolated from the rest of the ship and filled with steam at short notice in 
case of fire. Here are stored alcohol, specimens, nets, etc., for which lockers have 
been provided. 

Model of the Fish Hawk: 

The steamer Fish Hawk is a twin-secrew propeller of 205.71 tons measurement; is 
rigged as a fore-and-aft schooner, with pole topmasts, and constructed for the com- 
bined purpose of fish-hatching and exploration. She was designed by Charles W. 
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Copeland, and built in 1880 by Pusey & Jones, of Wilmington, Del. The work of 
fish-hatching necessitates her entering, at times, the shallow waters of rivers, bays, 
and sounds along the coast, and she was therefore given a light draft,- which unsuits 
her for long trips at sea. The hull below the main deck is of iron, built on Lloyd’s 
rules for vessels of her class, and sheathed with yellow pine 23 to 3 inches thick. 
Above the main deck the structure is of wood. The hurricane deck extends from 
stem to stern and from side to side, on which ar® located the pilot house, captain’s 
quarters, and laboratory. 

General dimensions: Length over all, 156 feet 6 inches; breadth of beam, 27 feet; 
mean draft, 6 feet 53 inches. 

Main deck: The forecastle extends 31 feet aft from stem, and is succeeded by the 
main or hatching deck, which is 47 feet long. The latter has on each side a gang- 
way port abreast of the foremast 6 feet wide and extending from deck to deck, and 
is raised about 9 inches above it. On the hatches are placed the donkey pump and 
distributing tanks for the hatching apparatus, which is arranged around it. While 
engaged in dredging, the hatching apparatus, excepuing the pump, is entirely removed 
from this deck, and it becomes the working quarters of the naturalists. The beam 
trawls and dredges, which are manipulated from the upper deck, are passed in at the 
gangway port on the starboard side, their contents emptied into sieves and washed, 
and then transferred to swinging tables, where they are sorted, examined, and studied. 
The arrangements for this class of work are very convenient and the working space 
ample. With all the ports open on both sides, the deck receives an abundance of 
light. The donkey pump is used for washing the materials emptied into the sieves. 

The vessel is employed about six months in the year in fish-culture work on the 
Atlantic coast. During the fiscal year 1901 she was engaged in scientific work in 
connection with the Woods Hole laboratory, a survey of the oyster beds of Pamlico 
Sound, a survey of the sponge grounds of the west coast of Florida, and in hatching 
shad on the Delaware River. 

Tanner sounding machine and instruments for deep-sea physical research: 

The Tanner sounding machine is used in depths not exceeding 500 fathoms (3,000 
feet). For greater depths the Sigsbee machine, which reels in sounding wire by steam 
power, isused. On both machines steel piano wire is used in place of the hemp sound- 
ing lines formerly employed, its advantages being strength, lightness, and small bulk. 
With it heavier sinkers can be employed to give an up-and-down trend, and its smaller 
surface per linear foot renders it less liable than the hemp lines to be diverted from 
the vertical by currents. A 65-pound shot on the sounding cylinder is automati- 
cally detached when the bottom is reached, in order to lessen the tension when 
reeling in. The sounding cylinder brings up a specimen from the bottom, the water 
cup takes a sample of water within a few feet of the bottom, and the deep-sea ther- 
mometer automatically records the bottom temperature. 

With the Sigsbee machine the Albatross recently found a depth of 4,813 fathoms 
(about 53 miles), one of the deepest oceanic depressions in the world, about 100 miles 
southeast of Guam. The highest mountain in North America would be covered by 
nearly 2 miles of water if placed in this depression. 

Salinometers: 

Used in determining the salinity or density of sea water. Made in sets of three, 
eee together have a range between fresh water and the greatest density found in 
the sea. , 

Salinometer cup: 

Used to hold the water being tested by the salinometer. It is provided with a 
thermometer, which furnishes data used in correcting the readings to a standard 
temperature of 15° C. 

Open thermometer: 
Used in determining temperature of air and water. 

Seven-foot beam trawl: 
A beam trawl was displayed, fully rigged and arranged in the position which it 

assumes when in use. This is the most efficient piece of apparatus employed in col- 
lecting specimens from the bottom of the sea, in either shallow or deep water. The 
one exhibited was the smallest used on the vessels of the U. 8. Fish Commission, 
measuring 7 feet across the mouth; the largest form in general use is 11 feet across 
the mouth, and the other dimensions are correspondingly larger. The frame is 
composed of two iron runners connected at the vp by a transverse beam of iron 
piping, to which the upper part of it is secured. The net consists of an outer bag 
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about 22 feet long, having the lower side of its mouth heavily loaded with lead 
sinkers to insure its dragging closely on the bottom. Immediately back of the 
mouth it is provided with an internal, funnel-shaped apron, to prevent the 
escape of animals which have once entered, and for 5 feet at the bottom there is 
also an inner pocket of small-meshed netting to hold the smaller specimens. A 
thick-walled spherical glass float is attached to the upper side of the net near the 
mouth, so as to hold it open when immersed. The lower end or tail of the net is 
closed by a secure lashing, which is removed after each haul for the discharge of the 
specimens into table sieves on the deck of the vessel, where they are washed, sorted, 
and preserved for future study. The trawl is drage ged by a steel rope which will 
bear a strain of 7 tons, rigged to a heavy bottom attached to the foremast. The 
trawl is lowered and hauled in by steam power. With a net in general design similar 
to the one exhibited the Albatross has obtained specimens in water over 4} miles deep. 

Tangle bars: 

Used to collect specimens where the bottom is so foul or rocky that the beam 
trawl, or any other form of net, would be torn or otherwise seriously injured. It is 
by no means as efficient as the trawl, but on rocky or coral bottom it is practically 
the only appliance which can be used, and it frequently catches numerous specimens 
of star-fishes, sea urchins, corals, crabs, shrimp, fishes, and other animals which 
become entangled in the mops. The bow at the angle of the bars is made of tem- 
pered steel, so that the legs will close up on one another like a pair of dividers if the 
frame becomes fouled in the rocks. The tangles are dragged over the bottom by 
the wire used for trawling. 

Chester rake-dredge: 

For use from large vessels in collecting burrowing species of fish, mates ae, 
ete., on hard mud or sand bottom. 

Large boat-dredge: 

Used for collecting specimens from the bottom. 

Small boat-dredge: 

Used for collecting specimens from the bottom. — 

Surface tow-net (3-foot): 

Used for collecting surface-swimming and floating plants and animals. The outer 
bag of netting serves as a support to the lining of cheesecloth used to retain the more 
minute organisms. The funnel prevents the escape of active species of shrimps and 
fishes. After a towing is made the tail lashing is removed and the specimens washed 
into a basin of water, “from which they are picked out and transferred to preserva- 
tives. The net is usually towed at a speed of about 2 knots per hour. 

Surface tow-net (silk gauze): 
Used for catching small and microscopic organisms at the surface. 

Tanner intermediate tow-net, for taking specimens at known depths: 

This net is lowered vertically to the required depth and towed for a definite time. 
A weight or messenger is then sent down the wire, which reverses the tumbler, casts 
off the bridles, and allows the weights on the legs of the frame to exert a strong pull 
on the drawstring and securely close the bottom half of the net. 

Tounsend intermediate tow-net: 

Used like the Tanner net. The ring is hinged and the two halves are closed on 
one another by a device actuated by a messenger slid down the rope. 

Twenty-five-foot Baird seine: 

This is a type of seine especially devised and used for collecting fishes and, inci- 
dentally, other water animals. It is rigged with floats and leads like ordinary seines, 
but has as its distinctive features a very fine mesh and a large bag in the center into 
which the catch gravitates, and can be most conveniently overhauled. Two persons 
are required to operate it, and it may be set from a rowboat or by wading. The 
standard lengths of collecting seines used by the Commission are 15, 25, 45, 75, and 
120 feet. 

Smith rake dredge: 
For use from a small boat in collecting burrowing species of clams, worms, ete., on 

hard mud or sand bottom. 
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Gill nets: 

Gill nets of various sizes and types, similar to those employed in the commercial 
fisheries, are used in collecting and determining the nature of the fish life in waters 
in which other kinds of apparatus can not be so conveniently or effectively employed. 

Dip nets, scrape nets, ele.: 

Various forms of hand nets, intended to be used from boats, wharves, or shores, 
are required in collecting small fishes and invertebrates that are swimming in the 
water, resting on the bottom, or attached to piling, rocks, ete. 

Collecting tank and chest: 

For use in the field and in shipping collections the Commission has adopted a 
stout chest with handles and padlocks. The chest accommodates one 16-gallon tank, 
two 8-gallon tanks, or four 4-gallon tanks, made of sheet copper with tightly fitting 
screw tops. 

Mars, CHARTS, AND ILLUSTRATIONS. 

Ten charts to illustrate the geographical distribution of the important food-fishes of 
the Great Lakes: Common pike, sauger, small-mouth black bass, large-mouth 
black bass, lake trout, sturgeon, lake herring, muskallunge, wall-eyed pike, 
common white-fish. 

One frame of plates from U. 8. Fish Commission publications illustrating the embry- 
ology of the common lobster. 

One frame of plates reproduced from photographs of living fishes from publications 
of the U. 8. Fish Commission. 

Four frames of colored plates of fishes from publications of the U.S. Fish Commission. 
Map of the United States showing location of scientific investigations made by the 

U. 8. Fish Commission. 

Economic Monuusca oF THE UNITED STATES. 

234. Flat razor-shell clam (Siligua patula). Alaska to California. Used as food. 
235. Razor-shell clam (Hnsis directus). Atlantic coast. Used as bait. 
236. Long clam, soft clam (Mya arenaria). Atlantic coast south to South Carolina. 

Used as food and bait. 
237. Platyodon cancellatus. California. 
238. Hen clam, surf clam (Spisula similis). Southeast coast United States. Used as 

food and bait. 
239. Hen clam, surf clam (Spisula solidissima). Atlantic coast. Used as food and bait. 
240. Alaska surf clam (Spisula planulata). Alaska. 
241. Cuneate clam ( Gnathodon cuneatus). Gulf coast of United States. Used as food. 
242. Giant clam ( Tresus nuttalli). Pacific coast. Used as food. 
243. Donax levigata. Pacific coast. Used in the manufacture of clam juice. 
244. Round clam (Savidomus aratus). California. Used as food. 
245. Round clam (Savidomus nuttalli). California. Used as food. 
246. Hard clam; quahog ( Venus mercenaria). Atlantic coast. Used as food and bait. 
247. Florida quahog ( Venus mortoni). Florida. Used as food and bait. 
248. Hard clam ( Venus simillima). California. 
249. Meretrix nimbosa. Florida. 
250. Tivela crassateloides. California. 
251. California little-neck clam (Tapes staminea). California. 
252. Deep-water clam (Cyprina islandica). Atlantic coast, south to New York. 

* Occasionally used as food and bait. 
253. California cockle (Cardiwm corbis). Pacific coast. 
254. Florida cockle (Cardium robustum). Florida. 
255. ey clam (Arca pexata), Massachusetts to Mexico. Occasionally used as 

alt. 

256. Common mussel ( Mytilus edulis). Atlantic, Gulf, and Pacific coasts and Europe. 
Used as food and bait. 

257. California mussel (Mytilus californicus). Pacific coast. Used as food. 
258. Horse mussel (Modiolus modiolus). Pacific coast; Atlantic coast south to New 

Jersey; Europe. Used as food and bait. 
259. ee mussel (Modiolus plicatulus). Maine to Georgia. Used as food and 

dait. 
260. Giant scallop (Pecten magellanicus). Labrador to New Jersey. Used as food. 
261. Pacific coast scallop (Pecten caurinus). Pacific coast. Used as food. 
262. Common scallop( Pecten irradians). Atlantic coast. 
263. Scallop (Pecten ventricosus). Pacifie coast. 
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Economic CrusTACEA OF THE UNITED Stares AND Porto Rico. 

Pacific edible crab (Cancer magister). Pacific coast. Used as food. 
Alaska spider crab (Lithodes camtschaticus). Northern Pacific Ocean. Used as 

food. 
Lopholithodes mandtii. Pacific coast. Used as food. 
Scyllarides zquinoctialis. Porto Rico and West Indies. Used as food. 
Deep-sea crab (Geryon quinquedens). Eastern coast of United States; 500 to 

1,000 fathoms. 
Stone crab (Menippe mercenaria). South Atlantic and Gulf coasts. Used as 

food. 
Common edible crab; blue crab (Callinectes sapidus). Atlantic coast. Impor- 

tant as food. 
Spider crab (Lithodes maia). North Atlantic coast. 
Lopholithodes foraminatus. Atlantic coast. Used as food. 
Kelp crab (Epialtus productus). British Columbia to southern California. 
Horseshoe crab, king crab (Limulus polyphemus). Atlantic coast. Used as fer- 

tilizer and as food for swine. This has a limited use as food for man. 
Lady crab ( Ovalipes ocellata). Atlantic coast. Used as bait. 
Sand crab ( Ocypode albicans). Long Island to Brazil. Used as bait. 
Rock crab (Cancer irroratus). Labrador to South Carolina. Used as bait and 

occasionally as food. 
Jonah crab (Cancer borealis). Nova Scotia to New York. Used as bait and 

occasionally as food. * 
Mud crab ( Carcinides menas). Atlantic coast. Occasionally used as bait. 
Oyster crab (Pinnotheres ostreum). Atlantic coast, considered a delicacy as food. 
Mithrax hispidus. Gulf coast. 
Spider crab (Libinia emarginata). Atlantic coast. 
Box crab (Calappa flammea). Porto Rico. Used as food. 
Portunis spinimanus. Porto Rico. Used as food. 
River shrimp; ‘‘Camarone”’ (Bithynis jamaicensis). Southern United States 

and Porto Rico. Used as food. 
Carpilus corallinus. Porto Rico. Used as food. 
Terrestrial hermit crab ( Canobita diogenes). Porto Rico. Used as food. 
Hermit crab (Petrochirus bahamensis). Porto Rico. Used as food. 
Land crab; ‘‘Juey’’ (Cardisoma guanhumi). Porto Rico. Used as food. 
Coral crab (Grapsus grapsus). Porto Rico. Used as food. 
Edible crab ( Callinectes bocourti). Porto Rico. Used as food. 
Hermit crab (Pagurias insignis). Porto Rico. Used as food. 
Sand crab ( Ocypode albicans). Long Island to Brazil. Used as bait. 
River crab; ‘‘ Boragina’’ ( Epilobocera sinuatifrons). Porto Rico. Used as food. 
Mangrove crab ( Goniopsis cruentata). Porto Rico. Used as food. 
Edible crab ( Callinectes dane). Porto Rico. Used as food. 
Land crab ( Gecarcinus lateralis). Porto Rico. Used as food. 
Land crab ( Ucides cordatus). Porto Rico. Used as food. 
Hippa (Hmerita talpoida). Atlantic coast. Used as bait. 
Mantis shrimp (Chloridella empusa). Atlantic coast. 
River shrimp (Bithynis ohionis). Southern United States and Porto Rico. 

Used as food. 
River shrimp; ‘‘Camarone’’ (NXiphocaris elongata). Porto Rico. Used as food. 

Spiny lobster (Panulirus interruptus). Pacific coast. Used as food. 4 
River shrimp; ‘‘Camarone’’ ( Bithynis acanthurus).* Porto Rico. Used as food. 
River shrimp; ‘‘Camarone.’’ Porto Rico. Used as food. 
Southern shrimp; ‘‘Camarone marina”’ ( Penzeus brasiliensis). Gulf coast and 

Porto Rico. Important as food. 
Common prawn (Palemonetes vulgaris). Atlantic coast. Used as food and bait. 
Common shrimp (Crangon vulgaris). Atlantic coast. 

Eastern Oysters ATTACHED TO VARIOUS OBJECTS. 

Eastern oyster. Cluster attached to brick. 
Eastern oyster. Growing from bow] of clay pipe. 
Eastern oyster. Growing attached to and inside of bottle. 
Eastern oyster. Young. Attached to piece of old wood. 
Eastern oyster. Growing on earthen ink bottle. 
Eastern oyster. Young. On rubber shoe. 
Eastern oyster. On piece of petrified wood. 
Eastern oyster. Growing on child’s leather shoe. 



THE PAN-AMERICAN EXPOSITION. oll 

. Eastern oyster. Growing on twig of tree. In Florida some of the oysters, and 
in Porto Rico practically all of them, are found attached to the mangroves 
near the surface of the water. 

. Eastern oyster. Growing on palmetto pile. 
. Eastern oyster. Young. Growth or set on sheet of rubber, showing the density 

with which they sometimes attach themselves. The silver shells are 
‘jingles’? (Anomia glaora). 

. Eastern oyster. Growing on bark planted as cultch to furnish places of attach- 
ment. 

PACIFIC OYSTERS. ce 

. Pacific oyster. Growing on shells of Eastern oyster. The native oyster some- 
times kills the introduced species by this overgrowth. 

. Pacific oyster. Dense growth of young on shells of Eastern oysters. 

. Pacific oyster. Growing around edge of scallop shell. 

. Pacific oyster. Shoalwater Bay, Washington. These are regarded as the best 
oysters on the Pacific coast. 

. Pacific oyster. San Francisco Bay. 

. Pacific oyster. Port Townsend, Wash. 

. Rock oyster (Hinnites giganteus). California. 

EUROPEAN OYSTERS FROM CULTIVATED BeEps. 

. European oyster. Esperig, Norway. About four months old. 

. European oyster. Esperig, Norway. About two years old. 

. European oyster. Esperig, Norway. About three years old. 

EASTERN OYSTERS FROM PriINcIPAL BEeps or ATLANTIC AND Paciric Coasts. 

. Hyannis, Mass. 

. Providence River, Rhode Island. 

. Greenwich, Conn. Old oyster from planted beds. 

. Greenwich, Conn. Old oyster from planted beds. 

. Shinnecock Bay, Long Island. 

. Blue Point, Long Island. 
. Saddle Rock, Long Island. 
. Rockaway, Long Island. 
. Tangier Sound, Maryland. 
. Chincoteague, Va. Some of the valves show inclusions of mud between layers 

of the shell. 
. York River, Va. 
. James River, Va. 
. Lynnhaven Bay, Va. Large specimen, showing inclusion of mud between 

layers of shell near the tip. 
. Beautort, 8. C. Cluster of young on old raccoon oyster. 
. Beaufort, 8. C. Cluster of raccoon oysters from muddy tide floats. 
. Beaufort, 8. C. Single oysters separated from clusters when young, showing 

great improvement in shape over those exhibited as No. 15. 
. Charleston, 8. C. Planted oysters. 
. Troup Creek, Ga. 
. St. Georges Sound, Fla. 
. St. Andrews Bay, Fla. 
. Apalachicola Bay, Fla. 
. Silvias Bar, St. Georges Sound, Fla. Shows seaweed adherent to valves, char- 

acteristic of these beds. 
2. Mobile Bay, Ala. 

. Mobile Bay, Ala. Large specimen. 

. Bay Jump, La. The thick shells are characteristic of these beds. 
5. Jack Stout Bayou, La. 

. Cedar Bayou, Tex. ‘‘Texas saddlerocks.”’ 

. San Francisco Bay, Cal. Eastern oysters transplanted from Atlantic coast 
when small. 

. San Francisco Bay, Cal. Eastern oysters. The offspring of transplanted stock. 

. Yaquina Bay, Oreg. Eastern oysters transplanted from Atlantic coast when 
small, 
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EASTERN OysTER, GROWTH AND ENEMIES 

‘Jingle’ cultch. Planted to catch young oysters. 
Broken-stone cultch. Planted to catch young oysters. 
Fresh-water clams. 
Eastern oyster three or four weeks old on planted oyster shells. 

Sound. 
Eastern oyster. 

Used as cultch to catch young oysters. 
Long Island 

Less than six weeks old, on planted oyster shells. Louisiana. 
365. Eastern oyster. Two months old, on planted stone. Long Island Sound. 
366. Eastern oyster. Less than one year old. South Carolina. 
367. Eastern oyster. One year old. Hard bottom. Connecticut. 
368. Eastern oyster. Two years old. Hard bottom. Connecticut. 
369. Eastern oyster. Three years old. Hard bottom. Connecticut, 
370. Eastern oyster. Four years old. Hard bottom. Connecticut. 
371. Eastern oyster. Five years old. Hard bottom. Connecticut. 
372. Eastern oyster. Six years old. Hard bottom. Connecticut. 
373. Eastern oyster. One year old. Soft bottom. Connecticut. 
374. Eastern oyster. Two vears old. Soft bottom. Connecticut. 
375. Eastern oyster. Three years old. Soft bottom. Connecticut. 
376. Eastern oyster. Four years old. Soft bottom. Connecticut. 
377. Eastern oyster. Five years old. Soft bottom. Connecticut. 
378. Eastern oyster. Six years old. Soft bottom. Connecticut. 
379. Eastern oyster. Sixteen years old. Soft bottom. Connecticut. 

. Eastern oyster. Shells corroded by boring sponge, showing on the inside face 
the new shell deposited by the oyster to cover up the perforations. 

. Shells overgrown with calcareous tubes of worm Serpula, which sometimes grow 
so densely as to kill or injure clusters of oysters by preventing their opening 
their shells. 

. Common starfish (Asterias forbesii). A very destructive enemy of the oyster in 
Long Island Sound. 

. Common starfish (Asterias forbesii). Position commonly assumed when feeding. 
It turns the stomach inside out and projects it through its mouth and around 
its food. When satisfied its stomach is returned to its proper place. 

. Common starfish. Taken in the act of feeding on oysters. The starfish 
wrenches upon the oyster by a long, steady pull, and then inserts its stomach 
between the valves as explained above and absorbs the contents. 

5. Oyster drill. Very destructive to oysters on certain parts of the Atlantic coast. 
By means of a rasp-like tongue it drills a hole in the shell, through which it 
feeds on the soft parts of the oyster. It has unfortunately been introduced 
with Eastern oysters in San Francisco Bay. 

6. Eastern oysters. Shells bored by drills. 
7. Conch or ‘winkle’’ and egg cases ( Fulgur carica). 

destructive. 
. Conch or ‘‘winkle”’ and egg cases, (Sycotypus canaliculatus). 

Not very destructive. 
. Eastern oyster. Cluster to show how the oysters are crowded by barnacles 

and mussels. 
. Eastern oyster. 

Oyster enemy. Not very 

Oyster enemy. 

Showing overgrowth of barnacles. 

SPONGES. 

Of the fishery products not used for food the sponges rank among the most 
important, being extensively employed for various purposes in all civilized and many 
barbarous countries. Florida is the only State on*-whose shores commercial sponges 
are found. They are there taken in water ranging from a few feet to 50 feet in 
depth, and occur in abundance throughout the Florida reefs and keys and on the 
western coast as far north as St. Marks. The annual value of the Florida sponge 
fishery is from $500,000 to $600,000, representing upward of 400,000 pounds of dry 
sponges. 
She first taken from the water the meshes of the sponges are filled with a pulpy 
mass, and the external surface is covered with a skin perforated for the currents of 
water, on which the animal depends for its food and growth. Several natural sponges 
are shown, preserved in alcohol. 

The kinds of sponges recognized in the local sponge fishery and trade are sheeps- 
wool, yellow, velvet, grass, and glove. The sheepswool, which is found among the 
Florida Keys and in the Gulf of Mexico, is the best grade of sponge, exceeding in 
value all others combined. It is used for a great variety of domestic and other pur- 

poses, and is the leading bath and toilet sponge. The average wholesale price per 
pound received by the fishermen is $2.50 to $2.75. The yellow sponge, of which the 
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mosb valuable grade comes from the Florida Keys, ranks next to the sheepswool 
in commercial importance. The average wholesale price is 60 cents to $1 per pound. 
It is widely used for household purposes, and by painters, calciminers, wood work- 
ers, and others for polishing and scraping. The velvet or boat sponge is of superior 
grade, with a very soft texture, and is employed for the same purposes as the sheeps- 
wool. It is not abundant, and brings about $1.25 a pound. The grass and glove 
sponges are very abundant, but, being of inferior quality, they are only sparingly 
used for the toilet. They are, however, extensively employed in livery stables, for 
applying enamel and stiffening to fabrics, for absorbing oil in condensing tanks, and 
for many other purposes. The glove sponges are worth only 15 cents a pound, and 
the grass 30 or 35 cents, wholesale. 

The artificial bleaching of sponges is a common practice and improves their 
appearance, but unless very judiciously done is likely to impair their durability. 
Bleached sponges of all the standard grades are exhibited in the collection. 

391. Natural sponges from Florida: 

Showing their condition and appearance when first taken from the water. The 
meshes are filled with a pulpy mass, and the sponge is covered externally with a 
skin perforated for the entrance and escape of the water currents. 

392. Sheepswool sponges from Gulf of Mexico: 

The sheepswool is the best grade of sponge, and exceeds in value all other kinds 
combined. The best quality comes from the grounds off the northern part of the 
west coast of Florida. The present average wholesale price to the fishermen is about 
2.75 per pound. This is the leading toilet sponge, and is also employed for many 

other domestic and special purposes. 

393. Sheepswool sponges from Florida Keys: 

The sheepswool is the best grade of sponge, and exceeds in value all other kinds 
combined. The present average wholesale price received by the fishermen is $2.50 
per pound. This sponge is extensively used for a great variety of dqnestic and other 
purposes, and is the leading bath sponge. 

394. Glove sponges from Florida Keys: 

The cheapest grade of commercial sponge, valued at only 15 cents a pound whole- 
sale. It has a limited use for domestic and other purposes. 

395. Grass sponges from Gulf of Mexico: 

A cheap sponge, reaching a large size, and growing in great abundance on parts of 
the Gulf coast; it is used for the toilet and for numerous domestic and other purposes. 
The average wholesale selling price to the fishermen is 35 cents per pound. 

396. Grass sponges from Florida Keys: 

This is a cheap grade of sponge growing in great abundance in Florida waters. It 
is sparingly used for the toilet, and is also employed in livery stables, in condensing 
tanks to take up oil, for applying enamel and stiffening to fabrics, and a large variety 
of other purposes. Average wholesale price to fishermen, 30 cents per pound. 

397. Wire or bastard sheepswool sponges from Florida Keys: 

A very coarse, stiff sponge of little commercial value and very limited usefulness. 

398. Velvet or boat sponges, artificially bleached. 

399. Grass sponges, artificially bleached. 

400. Glove sponges, artificially bleached. 

401. Yellow sponges from Florida Keys: 

A valuable species, much used for domestic purposes and by woodworkers, painters, 
and other artisans. The average wholesale price when first landed from the sponge 
grounds is $1 per pound. The yellow sponges from the Florida Keys are superior 
to those from grounds in the Gulf of Mexico. 

403. Velvet or boat sponges from Florida Keys: 
A superior grade of sponge, with very soft texture. Valued at about $1.25 per 

pound, wholesale, at the local sponge markets. Used for toilet and other domestic 
purposes. 

404. Yellow sponges from Gulf of Mexico: 

An important species, extensively used for domestic purposes and for scraping 
and polishing woods and walls by painters, calciminers, woodworkers, etc. The 
average wholesale price is about 60 cents per pound to the fishermen. 
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405. Yellow sponges of various kinds, artificially bleached. 

406. Sheepswool sponges, artificially bleached. 

407. Samples: 

Sponges in condition in which they are landed and sold by the fishermen, pre- 
sented by Mr. John K. Cheney, Tarpon Springs, Fla. 

DEVELOPMENT OF A TROUT. 

408. Models illustrating the early stages of development of a trout: 

The fertilized egg is shown in model 1. The white portion represents the disk of 
protoplasm which by its growth and development gives rise to the embryo. The 
yellow portion, which is relatively large in the early stages, is the yolk, which serves 
as food and is gradually absorbed during the process of development. The first 
marked change is the formation of a furrow which divides the protoplasm into two 
masses or blastomeres, as shown in model 2. Each of these becomes divided by a 
cross furrow, producing 4 cells, as shown in model 3, and subsequent divisions give 
rise to 8, 16, 32, and eventually numerous cells, as shown in models 4-8. During 
the later ‘stages of this process the protoplasmic matter has increased by the absorp- 
tion of some of the yolk, which becomes thereby relatively and actually smaller. 
The mass of cells has become lens-shaped, its lower surface dipping somewhat into 
the yolk, as shown in models 9 and 10, which represent sections of about the stages 
shown in models 6 and 7, respectively. 

The mass of cells which has before been uniform now becomes differentiated into 
two layers, and a cayity appears between the lower layer and the yolk. This is 
shown in models 11 and 12, where the layers are indicated by conventional colors. 
Soon after, a third layer appears between these two, as shown in model 13. These 
three layers give rise to all the tissues of the adult fish, in general terms, the outer 
giving rise to the outer skin, brain, and sense organs, the inner or lower layer to the 
lining of the alimentary canal and to parts of the related organs, and the middle 
layer to the bones, muscles, blood vessels, etc. 

As the protoplasmic portion or blastodermic disk gradually extends over the yolk 
its edge becomes thickened and the body of the fish begins as a tongue-like growth 
inward from a part of this ring, gradually extending over the disk, as shown in 
models 14-21. The thickened folds shown in model 21, and several of its predeces- 
sors, represent the developing brain and spinal cord. 

Subsequently the sense organs, alimentary canal, and other organs appear, the 
head and tail of the embryo grow free from the now inclosed dwindling yolk, and 
at the time of hatching the latter remains as a protuberant sac on the fish’s belly, 
furnishing nourishment to the fry until such time as it is able to take food through 
its mouth. 

BacreriAL EXuisir. 

409. Cultures of bacteria which infest fishes or are found in the water: 

The exhibit of bacteria is designed to illustrate the Commission’s work in a com- 
paratively new field. Bacteria are of chief importance in human disease, and it was 
to be anticipated that they would play a corresponding part in lower forms. Some 
important affections of fishes have been traced to bacterial infection, and several 
of the cultures shown were made from the blood or tissues of diseased fishes. Notable 
among these is the bacillus of tuberculosis in fishes, from a European source, this 
disease not havi ing yet appeared among fishes in this country. The principal pus 
coce i are also represented, among whic h the streptococcus is most important, causing 
the ‘‘oyster hand,’’ familiar in oyster regions, and arising from wounds caused by 
“ shucking’’ oysters or handling the shells. 
A number of salt and fresh water bacteria}are shown, including some handsome 

chromogens. Some of these are also frequently found unassociated with water. The 
phosphorescent organism exhibited produces phosphorescence in the sea, and will 
grow on cooked fish, producing a readily appreciable amount of light. The com- 
moner water organisms may be frequently obtained from tissues or regions of fishes 
to which they have access. 
A few cultures are included which have been grown from fishes to all appearances 

free from disease. These are bacilli and were obtained from the blood and from the 
peritoneal cavity of brook trout. They represent normal bacteriology of fishes, a 
new and little known field of rather uncertain significance, but suggestive and full of 
interest as indicating possible important relations to normal life processes. 
The cultures, as exhibited, are not living, the growth having been killed and the 

medium upon which it rests ‘hardened by formalin. 
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DIVISION OF FISH-CULTURE. 

APPARATUS FOR TRANSPORTING EGas. 

Clark white-fish-egg box: 

Wooden case, with hinged door, con.aining twenty trays. This case is used 
chiefly for the transportation of the eggs of the white-fish and lake trout from field 
stations on the Great Lakes, and was designed by Mr. Frank N. Clark, of Northville, 
Mich. Eggs have frequently been held on these cases from fifteen to thirty days 
before they reached the hatchery, without suffering material loss. 

Annin’s egg-transportation box: 

This apparatus consists of an outer case which contains a smaller one, surrounded 
by sawdust to prevent loss of eggs from sudden change of temperature. The inner 
case is provided with trays, with canton-flannel bottoms, for holding the eggs. 
There is a small ice chamber between the outer and inner boxes, and the bottom of 
the outer box is provided with wooden strips to prevent its coming in contact with 
the surface on which it rests, which would prevent drainage. 

Devised by James Annin, jr., Caledonia, N. Y. Boxes of this patent have been 
used for sending eggs of trout to Europe. 

Atkins’ s transportation box: 
A wooden box containing three smaller boxes, in each of which 15,000 salmon 

eggs are placed upon layers of muslin. The space between the larger and smaller 
boxes is filled with moss to prevent an unhealthy change of temperature, and the 
layers of eggs are separated from each other by wet moss. Eggs packed in this way 
can be sent several thousand miles with very satisfactory results. 

Devised by Charles G. Atkins, Bucksport, Me. 

Seagle’s egg-transportation box: 

This apparatus consists of a wooden box, with hinged cover, 21 inches long, 19 
inches wide, and 183 inches high, containing 6 canton-flannel trays, 114 inches by 93 
inches, on which the eggs are placed, packed in moss. A wooden hopper above the 
trays holds crushed ice, and the space around the trays is tightly packed with sphag- 
num moss. Eggs of the Salmonidee are successfully transported long distances by 
means of this apparatus. 

Devised by George A. Seagle, Wytheville, Va. 

McDonald’ s egg-transportation crate: 

A crate containing eighteen shallow trays or wooden frames, with wire-cloth bot- 
toms, incased in canvas and secured by frames connected by leather straps. Length, 
16 inches; height, 15 inches; width, 14 inches. This crate is used for transporting the 
eggs of the shad for a distance of 50 to 100 miles. The bottoms of the trays are coy- 
ered with wet cloths, upon which the eggs are spread. Each tray holds from 10,000 
to 15,000 shad eggs. When filled they are incased in the cloth cover, securely 
strapped together, and shipped by boat or rail to the hatchery. This apparatus 
marks the beginning of the dry transportation of shad eggs, and has been success- 
fully used in the work of the U. S. Fish Commission since invented. 

Invented by Marshall McDonald, 1881. 

APPARATUS FOR TRANSPORTING FRy. 

Model of U.S. Fish Commission car No. 3 (scale of 1 inch to the foot): 
This car was built in Wilmington, Del., by the Harlan & Hollingsworth Com- 

pany in the month of November, 1897. Total length of frame, 60 feet; width of 
frame, 9 feet 6 inches; total length of car from ends of platforms, 67 feet 10: inches; 
height of car from top of rail to top of roof, 13 feet 10 inches. The frame of the car 
has a special bracing in order to allow the two large doors in the center of the car to 
extend from floor to roof. The trucks for the car were made by the Pullman Com- 
pany, each of them having six 33-inch Allen paper wheels. The interior finish of the 
car is of light-color ash. In one end of the car is an office, and next to it an ice 
box—capacity of about 13 tons—and a water tank holding about 500 gallons. In the 
center of the car are two compartments for carrying its load. The fish are carried in 
cans and square tanks, according to the size of the fish. The size of these compart- 
ments is 30 feet long, 3 feet wide, and 25 inches deep. A hatching apparatus of a 
capacity of 45 McDonald jars is also used on this car, and is placed on the top of the 
two compartments for carrying fish after moving the lids. The jars are placed in 
lead-lined boxes, which areof the same size as the lids and about 6 inches high. The 
supply of water is taken from the pressure tank. It flows from the lead-lined boxes 

® 
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through a system of piping to the storage tank underneath the car. The hatching 
can be done while the car is in motion. In the other end of the car is a kitchen and 
boiler room. The boiler room contains a 5-horsepower boiler, with water pumps 
and air pump for circulating the water and air on the fish. Underneath the car, 
between the trucks, is a storage tank which will hold about 600 gallons. The water 
is pumped from this tank to a pressure tank near the office end of the car, after which 
it circulates through the square tanks or hatching apparatus in the center of the car, 
passing from these to the tank under the car again, so the water is used continuously. 
In the center of the car are four berths, together with a number of lockers and closets. 
The office contains one berth and a folding bed; also a writing desk and closet. The 
kitchen is fully equipped with range, water tanks, ete. 

Transportation can: 

A cylindrical can, made of iron, tinned, the top of which is contracted and provided 
with a cover to prevent splashing of water while in transit. Height, 24 inches; 
diameter, 14 inches; capacity, 12 gallons. This can is more extensively used than 
any other form of apparatus for the transportation of young shad, white-fish, pike 
perch, trout, and other fishes distributed by the U. 8. Fish Commission. 

Galvanized-iron transportation tank: 

This tank (size, 24 by 24 by 24) is used on U. S. Fish Commission cars for 
transporting adult fishes and yearlings over 6 inches in length. It is so arranged as 
to receive a continuous supply of air, and can also be connected up with the water- 
supply tanks so that a continuous circulation of water is maintained. 

Tin pail for rock bass: 

A light tin pail, with a capacity of 2 to 4 quarts, used in shipping rock bass and 
bream by express. 

Bucksport transportation can: 

A eylindrical can, made of block tin, with top contracted, and provided with a 
cover, 18 inches in height and 154 inches in diameter at base. This can is used 
entirely at the Craig Brook (Maine) Station for transportation of salmon fry. 

ACCESSORIES. 
Messenger bucket: 

This bucket forms a part of a messenger’s equipment, and is used for carrying extra 
ice, changing water, ete. 

Quart dipper: 

A part of the messenger outfit, used for aeration of water, sorting fish, etc. 

Siphon cage: 

Made of copperand tin. It is covered with cheesecloth and attached to the siphon 
tube for drawing off water from aquarium or cans containing fry. 

Tin siphon funnel: 

A cylindrical funnel, with fine perforations at bottom, a part of the messenger’s 
outfit. Used in drawing off water from tanks containing shad and white-fish fry. 

Siphon tube: 

A piece of five-eighths rubber tubing, 4 feet long, used in connection with a siphon 
strainer for removing stale water from cans containing young fish. 

Pocket thermometer : 
This forms a part of a messenger’s equipment, and is used for ascertaining the 

temperature of water while transporting fish. 

Medicine chest: 
This forms a part of the equipment of each of the U.S. Fish Commission cars. 

MopELs or STATION AND FLOATING HATCHERY. 

Model of Leadville trout hatchery (scale of model, three-fourths inch to 1 foot): 
The station is located in Lake County, Colo., 6 miles west of Leadville, on a Gov- 

ernment reservation of 1,935 acres. It was established by act of Congress approved 
March 2, 1899, for the purpose of propagating black-spotted and other native varieties 
of trout, as W ell as various fishes of the salmon family from the Eastern stations. 
The hatchery is built of red sandstone, is equipped with 72 troughs, each 14 feet 
long, 14 inches wide, and 8 inches deep. It has a total capacity of 6,000,000 trout 
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eggs. The water supply is obtained from Rock Creek and springs on the reserva- 
tion. The temperature of the water throughout the year varies from 37° to 46°, 
the mean being 43°. 

Model of hatching barge: 

The barges were generally equipped with hatching cones and Ferguson plunging 
buckets, and were extensively used by the U. 8. Fish Commission for many years 
in the waters of North Carolina, Virginia, and Maryland in hatching the eggs of the 
shad. After the establishment of permanent shore stations the use of the barges 
was abandoned. : 

Hatrcuinc APPARATUS. 
Cod box: 

This apparatus consists of a series of double rectangular wooden boxes, usually 
arranged in nests of 8 or 9. The eggs are placed in the inner box, the bottom of 
which is slightly oval instead of flat, and is covered with scrim cloth. The water is 
introduced from the water chamber through the bottom and through a hole several 
inches above the bottom, which gives the eggs a slightly rotary motion; it escapes 
through an intermittent siphon, which produces the tidal motion essential in hatching 
floating eggs. 

Originally designed by Marshall McDonald in 1880 and perfected in 1888. 

Model of plunging buckets: 

This model illustrates the methods employed in hatching shad during the early 
days of the Commission. It was invented by Maj. T. B. Ferguson in 1880 and was 
used in the Chesapeake Bay and on the Albemarle Sound. The plunging buckets 
were on the outside of a barge which was fitted up with the machinery necessary 
for operating the same. It has also been used with slight success in the hatching of 
floating eggs. 

McDonald’ s Y-shaped hatching box: 

A wooden box, with glass ends and sloping sides, for eggs. Length, 12 inches; 
width, 24 inches; depth, 15 inches. The sides of the box slope toward the bottom 
center until they come within an inch of each other. Below this opening is a space 
3 or 4 inches deep, for the introduction of water. This opening is nearly closed by 
means of an adjustable square wooden bar, one of the angles of which enters the cen- 
ter of the opening, the sides of the bar thus being parallel with those of the box. 
By this means the current is divided, so that the water is deflected along either side 
of the box toward the surface, carrying the eggs with it and causing them to pass in 
toward the center and fall again to the bottom, where they are again caught by the 
current and carried through the same circuit. The outlet is protected by a triangu- 
lar trough running across the top center from side to side. This is placed a little 
below the top of the box, so that the water shall flow over its side and out through 
the openings. The current introduced is sufficiently strong to carry dead eggs into 
this trough, thus allowing them to escape, but not strong enough to carry away the 
good eggs, which, being heavier than the dead ones, drop before reaching the trough. 
Great care must be taken to see that the flow of water is properly adjusted, otherwise 
many of the dead eggs may be retained or the good ones may be lost. 

Invented by Marshall McDonald in 1881. 

Williamson hatching trough with Stone salmon basket: 

A section of the hatching trough, showing three compartments complete, with 
three tiers of wire trays in each. In the trough a double partition separates each 
compartment, the first extending from the bottom of trough to within an inch of 
the top, while the second extends from the top to within an inch of the bottom, the 
two sections of the partitioning being 1 inch apart. The water passing over the first 
partition and under the second, into the compartment, forces its way up through the 
eggs on the baskets and over and under the next partitions. 

Trout trough with wire trays: 

_ This is an ordinary trout trough, 8 feet long, 12} inches wide in the clear, and 6 
inches deep, fitted with ordinary galvanized-iron wire trays, 7 meshes to the inch. 
Used at most of the hatcheries in the Commission for hatching brook, rainbow, 
and black-spotted trout eggs. The troughs in the hatcheries vary in length from 
12 to 16 feet. Both the trays and troughs are painted with asphaltum varnish. Wire 
trays for the hatching of trout eggs were first used in 1867 by Mr, E. A. Brackett, of 
Winchester, Mass. 

Ferguson hatching-jar: 

A cylindrical jar of glass, with a contraction near the base, which serves as a 
support to the 7 wire-cloth egg-trays which it contains, It has two circular open- 
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ings on opposite sides—one at the bottom for admitting the water, which passes 
upward through the eggs and out through the second opening, which is situated at 
the top. Height, 12 inches; diameter, 8 inches. For economy of water, the outflow 
opening of one jar is connected with the inflow pipe of the next by means of rubber 
tubing. By this means the water passes through an entire series of jars before it 
finally escapes. The jar is used chiefly for hatching éggs of the Salmonide. It holds 
about 4,000 salmon eggs or 6,000 trout eggs. 

Invented by T. B. Ferguson, 1876. 

Atkins’s hatching-crate: 

A frame of metal and wood, with hinged cover, which incloses a nest of 9 egg- 
trays. Length, 12 inches; width, 12 inches; depth, 7 inches. This crate is used 
chiefly for hatching eggs of the Salmonidee. The trays are provided with corner 
strips of wood, which separate them slightly from each other to allow free circula- 
tion of water, though the spaces are not large enough to allow the escape of eggs. 
These crates can be placed either in the open stream or in ordinary troughs. 

Designed by Charles G. Atkins, Bucksport, Me.; presented by Mr. Atkins. 

McDonald hatching-jar, old style: 

Similar to improved jar now in use; but, instead of a metal cap, cork was used for 
the stopple. Invented in 1881; superseded in 1883 by ‘‘improved McDonald jar.”’ 

Chase hatching-jar: 
A cylindrical jar of glass, with a metal rim notched at one side and provided with 

a wire screen for retaining the fish. The water is introduced through a glass tube 
at the bottom and passes upward through the eggs. Height, 16 inches; diameter, 
6 inches. This jar is extensively used for hatching eggs of the white-fish. When 
the embryos are developing the outflow gate remains open, and through it any dead 
eggs are carried upward by the current and escape, thus preventing the injurious 
effects which arise trom fungus and dead eggs. 

Invented by Oren M. Chase, Detroit, Mich. 

Clark hatching-jar : 

A eylindrical jar of glass, with a metal rim, having a spout at one side, from which 
the surplus water escapes. The bottom of the jar is provided with a metal cone 
corresponding with the funnel-shaped end of the supply tube, which is prevented 
from coming in contact with it by means of slight projections on its inner surface. 
Height, 18 inches; diameter, 6 inches. This jar is coming into favor for hatching 
eggs of the white-fish, and is used extensively at the Northville hatchery. 

Designed by Frank N. Clark, Northville, Mich. 

McDonald white-fish jar: 
This is the same as the jar used for hatching shad, known as the McDonald uni- 

versal hatching-jar, with the exception that the closed top is removed and an open 
top with a tin funnel 33 inches long substituted in its place, through which the water 
escapes. The tube supplying the water is suspended from above to within one-eighth 
of an inch of the bottom of the jar, and is made of either glass, tin, or iron. 

McDonald's universal hatching-jar: 

A glass jar with metal cap, containing two circular openings. Through one of 
these, which is situated in the center, a glass tube for the introduction of water passes 
to within a short distance of the bottom of the jar. The other, situated near one 
side, contains a shorter glass tube, which serves as an outflow pipe. Height, 15 
inches; diameter, 6 inches; capacity, 5 quarts. Tle McDonald jar is successfully 
employed in the hatching of various species of heavy eggs. The water in entering 
is thrown against the bottom with considerable force, and is deflected upward around 
the sides of the jar. The eggs, which tend to settle to the bottom, are carried upward 
along the sides, thence inward toward the center, from which point they again sink 
to the bottom. The current is regulated to give the desired motion to the eggs. 
With heavy eggs like those of the salmon there is no motion, but the water coming 
from beneath tends to buoy the eggs upward, thus preventing any injurious pressure 
on the lower ones by the mass above. The outflow pipe is movable, and can be 
lowered to a point where the dead eggs, which are lighter than the good ones, come 
in contact with it and are carried off. By this means the eggs are kept compara- 
tively free from the injurious effects of fungus growth or decaying eggs. The jar 
can be filled two-thirds full of eggs with very satisfactory results, 75,000 shad eggs 
being considered a fair quantity. 

Patented by Marshall McDonald, Washington, D, C., in 1882, 



THE PAN-AMERICAN EXPOSITION. 319 

ACCESSORIES TO HarcHIng APPARATUS. 
Aquaria: 

Receptacle, rectangular in shape, made of glass, slate, and iron; 48 inches long, 
18 inches wide, 18 inches deep; into which the fry pass from the jars as soon as 
they are hatched. The aquaria is placed in the center of the hatching-table and 
receives the fry from about 14 or 15 jars; as soon as they become crowded they are 
transferred to the fry troughs usually arranged around the hatchery. 

Hand dip-net (aluminum): 

A small net used at Central Station, Washington, D. C., for transferring single speci- 
mens from aquaria. Frame of brass wire, No. 11, American gage, 34 inches in 
diameter; handle of wood, 18 inches long; mesh of net, one-fourth and one-eighth 
inch by 6 inches deep. 

Trough net: 

Square frame of aluminum covered with fine-meshed netting and provided with 
handle for removing young salmon and other small fishes from hatching-troughs. 

White-fish dip-net: 

This net is used at Alpena Station in transferring the white-fish fry from receiving 
tanks to the transportation cans. 

Jar scaff net: 

Used for removing foreign matter from full jars of semi-buoyant eggs. Brass-wire 
frame and handle; bow] square or circular, 23 inches to 3 inches in diameter; handle 
19 inches long; netting of gilling twine, one-fourth inch mesh. 

Scaff net: 

Small square nets, with short handles of metal, for taking dirt from trout troughs. 

Siphon cage: 

Made of copper and tin. It is covered with cheese-cloth and attached to the siphon 
tube for drawing Off water from aquarium or cans containing fry. 

Siphon cup: 

A tin cup placed under the end of a siphon to keep it from breaking when the water 
gets too low in the aquarium. 

Eqg funnel: 

A shallow funnel especially designed for introducing fish eggs into the different 
kinds of hatching-jars. Netting made of gilling twine, one-fourth inch mesh, is 
advantageously used over mouth of funnel to keep scales, etc., from going into the jar. 

Tally board: Used for keeping count of trout fry and yearlings at Leadville, Colo. 

Liver strainer: 

An ordinary tin pan, with perforated bottom. The liver is passed through this 
strainer before feeding to the young fry, to insure its being thoroughly cut up. 

Perforated ladle: 

An ordinary iron cooking ladle, with perforated bowl, used in handling trout eggs 
during the period of incubation in the hatching troughs. 

Perforated dipper: Used in handling trout eggs during incubation. 

Seagle hatching-trough: Model with sliding screen instead of fixed screen in head of 
trough. Advantage claimed in cleaning trough with young fish in it. 

Egg nippers: 

Made of wood, tin, and brass, of various styles, for removing dead and unimpreg- 
nated trout and salmon eggs. 

Page’s egg scale: 

A small wooden square laid off in grades and numbers. The scale is designed to 
determine the number of eggs of any species in a McDonald hatching-jar. The grades 
correspond to one-half pint contents of the jar, and the number of eggs per half pint 
has been determined by counting 1 quart of eggs of each species. 

Measure for counting white-fish eggs: 

Devised by Mr. J. J. Stranahan, of Put-in Bay, Ohio, for counting rapidly a quart 
of white-fish eggs—applicable to any other species. 

Feathers: Used in cleaning and manipulating trout and salmon eggs. 
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CoLLectING OuTFiT. 
The spawn-taker: 

This lay figure represents a man in the act of taking the eggs from a ripe salmon. 
The fish casts in front of him show the condition of the ovaries and spermaries of 
ripe male and female salmon. 

Spawn-taker’s bucket: 

Part of a spawn-taker’s outfit, and is principally uséd in the collection of shad 
eggs. After the eggs have been fertilized and all of the pans refilled they are emp- 
tied into the bucket, where they are held until they reach the hatchery, the water 
being changed from ‘time to time. 

Spawning pans: 

May be of either tin, wood, or marbleized iron, and forma part of a spawn-taker’s 
outfit in collecting eggs of white-fish, trout, shad, ete. 

Collins’s egg pan: 

An oblong pan with a tumble-in top, provided with an iron bail and cover, the 
latter preventing loss of eggs from slopping out, and the former iacilitating the 
handling of apparatus in the boat. Pan is 183 inches long, 10} inches wide, 84 inches 
high, w ithout coy er; tinned and shellacked inside to prevent ‘the i iron corroding from 
contact with sea water. Designed by Capt. J. W. Collins. 

Salmon spawning box or jacket: 

A wooden box 42 inches long and tapering from 83 inches to 33 inches in height, 
and from’ 5 inches to 1} inches in width. This box is used on the Columbia ‘and 
Rogue rivers in stripping ripe salmon. The fish is placed on its back in the box, its 
head being secured with wooden slide and tail by a strap attached near the small 
end of the box, and is readily stripped by one man, whereas tivo or perhaps three men 
would be required without the box. 

Invented by R. D. Hume, of Golden Beach, Oreg., in 1879. 

RESULTS OF FISH-CULTURE. 

Chart illustrating the effects of fish-culture on the shad fishery. 

Improvep Cait FisHway. 

[Scale of model 1 inch to the foot. Inclination 1 to 4.] 

A series of comparatively still-water compartments arranged in steps and separated 
by cross bulkheads with suitable openings allowing the fish to ascend the fishway by 
either leaping the small waterfalls over the bulkheads or passing through the open- 
ings. This fishway can be constructed of either timber, masonry, or concrete, and on 
a straight line or angles and curves, as the conditions may require. It is applicable 
to the various forms of existing dams and natural falls, and owing to the abundance 
of light through the open spaces on top can be readily inspected and the débris 
easily removed. Protection against drift ice and logs during freshets is provided, and 
there are no regulating gates or other devices requiring an attendant. The floor 
compartments are slightly inclined, and the bulkheads run obliquely in order that 
the current passing through can readily clear gravel, sand, mud, and other rubbish, 
which is an improvement over many other types of fish w ays. The original fishway 
was designed by Mr. Richard Cail and is used successfully in Scotland. 
Improvements were made by H. von Bayer, architect and engineer of the U. 8. 

Fish Commission, as follows: (1) Beginning at the top the openings in bulkheads 
are decreased successively so as to insure an overflow over each bulkhead down to 
the lowermost in case of any leakage in the fishway. (2) The bulkheads are placed 
obliquely across the fishway, so as ‘to make each compartment self-cleaning. 

PHOTOGRAPHS ILLUSTRATING FISH-CULTURAL OPERATIONS AT THE STATIONS AND ON 
VESSELS OF THE U. S. FisH CoMMISSION. 

Rearine ponds and buildings in back- Winter storage tanks, Craig Brook. 
ground, Craig Brook, Me. Fly house, Craig Brook. 

Tents, hatchery, and barracks, Craig Interior of fly house, Craig Brook. 
Brook. Rearing ponds, Craig Brook. 

Upper tier of rearing troughs, Craig Pond covered with netting, Craig Brook. 
Brook. Hatchery and lake, Grand Lake Stream, 

Lower tier of same. Maine. 
Rearing troughs and hatchery, Craig Fish inclosure and watchman’s lodge, 

Brook. Grand Lake Stream. 

a 
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PHOTOGRAPHS ILLUSTRATING FISH-CULTURAL OpERATIONS—Continued. 

Taking ripe salmon from 
Grand Lake Stream. 

Stripping and impregnating eggs, Grand 
Lake Stream. 

Packing eggs for shipment, Grand Lake 
Stream, 2 views. 

Interior of second story of hatchery, 
Grand Lake Stream. 

Picking dead eggs from hatchery trays, 
Grand Lake Stream. 

Weighing, measuring, and tagging sal- 
mon, Bucksport. 

Tagging salmon, Bucksport. 
Lower barrier of inclosure for retaining 

unripe salmon, Bucksport. 
Spawning and tagging shad, Bucksport. 
Men transporting salmon in dory cans, 

Bucksport. 
Salmon dory car, Bucksport. 
Superintendent’s residence, Green Lake 

inclosure, 

station. 
Reservoir, hatchery, stable, Lower Green 

~ Lake in distance. 
Hatchery, Green Lake station. 
Interior of hatchery, Green Lake station. 
Rearing troughs, Green Lake station. 
Troughs of Atlantic salmon eggs, Green 

Lake station. 
Temporary rearing-equipment bed of 

Waste Brook, Green Lake. 
Spawning house and inclosure for salmon 

at Great Brook, Green Lake. 
Residence and rearing ponds, St. Johns- 

bury, Vermont. 
Bird’s-eye view, St. Johnsbury. 
Interior of hatchery, St. Johnsbury. 
Hatchery, St. Johnsbury. 
Ponds drawn off, St. Johnsbury. 
Rearing ponds, St. Johnsbury. 
Hatchery, Nashua station, New Hamp- 

shire. 
Interior of hatchery, Nashua. 
Reservoir, looking east, showing build- 

, ings, Nashua. 
Rearing ponds, Nashua. 
Residence, Nashua. 
View of station, Nashua. 
Hatching house, looking 

Gloucester, Mass. 
Interior of hatchery, Gloucester, Mass. 
Interior of hatchery, showing apparatus, 

Gloucester, Mass. 
Spawn-takers boarding 

Gloucester, Mass. 
aed ae cod on sloop Venus. 
Building containing hatchery, laboratory, 

aquarium, and museum, Woods 
/ Hole, Mass. 

Bird’s-eye view of Woods Hole station. 
Superintendent’s residence, Woods Hole. 
Interior of hatchery, showing McDonald 

cod-boxes, Woods Hole, 2 views. 
Interior of hatchery, showing Chester 

cod-boxes, Woods Hole. 
Interior of hatchery, showing McDonald 

lobster jars, Woods Hole. 

northeast, 

sloop Venus, 

Marine aquaria, Woods Hole. 
Bird’s-eye view of Battery Island, Havre 

de Grace station, Maryland. 
Superintendent’s cottage, looking north- 

east, Battery Island. 
Hatching house, engine room, and tank 

tower, Battery Island. 
Interior of hatchery, Battery Island. 
Seaaeneee boats in harbor, Battery Is- 

and. 
Landing a shad seine, Battery Island. 
Packing shad eggs for shipment, Battery 

Island. 
Spawn-taker stripping a ripe shad, Bat- 

tery Island. 
Launch Canvasback towing out spawn- 

takers, Battery Island. 
Launch with shipment of shad fry to 

Havre de Grace. 
Bird’s-eye view of Bryan Point station, 

Maryland. 
Seine beachand captain’s quarters, Bryan 

Point. 
Seiner’s quarters, Bryan Point. 
Mess house and quarters for men, Bryan 

Point. 
Launches at the wharf, Bryan Point. 
Wharf and water tank, Bryan Point. 
Office building and Central station, Wash- 

ington, D. C. 
Interior of Central station. 
Bird’s-eye view of Fish Lakes, Washing- 

ton, D. C 
Fish Lakes, showing spawning inclosures 

and rearing ponds for bass, Wash- 
ington, D. ¢: 

Fish Lakes, showing bass ponds and ponds 
for rearing fish food, Washing- 
tons) AC: 

Fish Lakes, sorting and counting fish, 
Washington, D. C. 

Hatchery, Wytheville, Virginia. 
Bird’s-eye view, Wytheville. 
Superintendent’s residence, Wytheville. 
Interior of hatchery, Wytheville. 
Rearing ponds, looking west, Wytheville. 
Rearing ponds, looking northwest, 

Wytheville. 
Spawning ponds, showing raceway, 

Wytheville. 
Spawning ponds, Wytheville. 
Bass ponds, Wytheville. 
Spring which furnishes water supply, 

Wytheville. 
Hatchery, Erwin, Tennessee. 
Interior of hatchery, Erwin. 
Foreman’s dwelling, Erwin. 
Pond system, Erwin. 
Bird’s-eye view, Erwin. 
Stock ponds, Erwin. 
View on rounding Albania Point, Eden- 

ton station, North Carolina. 
Bird’s-eye view, Edenton. 
Interior of hatchery, Edenton. 
Hatchery, Edenton. 
Landing pier, Edenton. 

F. C. 1901——21 
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PHOTOGRAPHS ILLUSTRATING FIsH-CcULTURAL OPERATIONS—Continued. 

Looking toward Edenton from office. 
Bird’s-eye view of Bullochville, Ga. 
Rearing ponds at Bullochville. 
Residence at Bullochville. 
View from residence, Bullochyille. 
Bass ponds at Bullochville. 
Spring at Bullochyille. 
Hatchery, Cape Vincent station, N. Y. 
Interior of hatchery, Cape Vincent. 
Hatchery, Put-in Bay station, Ohio. 
Packing white-fish eggs, Put-in Bay. 
Interior of hatchery, Put-in Bay, 2 views. 
Superintendent’s residence, Northville 

station, Michigan. 
Hatchery, Northville, Mich. 
Interior of hatchery, Northville, Mich. 
Catching, selecting, and stripping trout, 

Northville, Mich. 
Hatchery, Alpena station, Michigan. 
Interior of hatchery, Alpena, Mich. 
Removing green eggs from shipping trays, 

Northville, Mich. 
Packing eyed eggs, Northville, Mich. 
Hatchery, Duluth station, Minnesota. 
Hatchery, nursery troughs, and _store- 

house, Duluth. 
Lester River and flume supplying water 

to hatchery, Duluth. 
Lester River, hatchery in background. 
Superintendent’s residence, Manchester 

station, Iowa. 
Hatchery, Manchester, Iowa. 
Foreman’s dwelling, Manchester, Iowa. 
Bird’s-eye view, showingspawning ponds, 

Manchester, Iowa. 
Rearing ponds, Manchester, Lowa. 
Stock ponds, Manchester, Lowa. 
Superintendent’s residence, Neosho sta- 

tion, Missouri. 
Hatchery, Neosho. 
Rearing ponds, looking east, Neosho. 
Rearing ponds 1, 2, and 5, Neosho. 
Pond 4 being drawn off, Neosho. 
Spring which supplies the ponds, Neosho. 
Pumping plant, Quincy station. 
Crew leaving station. 
Laying out the seine. 
Boating the seine. 
Ready to land seine. 
Seine landed, assorting fish. 
Superintendent’s residence, San Marcos 

’ station, Texas. 
Office and upper ponds, San Marcos. 
Circular bass ponds, San Marcos. 
Bird’s-eye view, San Marcos. 
Rearing ponds, San Marcos. 
Crappie ponds, San Marcos. 
Hatchery at Spearfish, South Dakota. 
Bird’s-eye view, Spearfish. 
Trout ponds, with hatchery in back- 

ground, Spearfish. 
Rearing ponds looking north, Spearfish. 
Upper spring, furnishing part of water 

supply, Spearfish. 

Lower spring, furnishing part of water 
supply, Spearfish. 

Hatching house and residence looking 
north, Leadville station, Colo. 

Hatching house and residence after heavy 
fall of snow, Leadville. 

Bird’s-eye view, Leadville. 
Superintendent’s residence, Leadville. 
Hatchery, Leadville. 
Interior of hatchery, Leadville. 
Preparing fish food, Leadville. 
Feeding trout in ponds, Leadville. 
Catching spawning trout, Leadville. 
Sortingand stripping ripe trout, Leadville. 
Bird’s-eye view of Bozeman station, 

Montana. 
Superintendent’s residence, Bozeman. 
Hatchery, Bozeman. 
Interior of hatchery, Bozeman. 
Hatchery at Battle Creek station, Cali- 

fornia. 
Rack across stream for stopping the ascent 

of salmon, Battle Creek. 
Seining boat and whim, Battle Creek. 
Ponds for retaining salmon and spawning 

platform, Battle Creek. 
Interior of hatchery, Battle Creek. 
Salmon hatching baskets, Battle Creek. 
West end main rack, Battle Creek. 
Rear view main rack, Battle Creek. 
Entrance to trap, Battle Creek. 
Spawning a salmon, Battle Creek. 
The spawning platform, Battle Creek. 
Disposing of dead fish, Battle Creek. 
Hatching house, Baird station, California. 
Seine boats, Baird. 
Hatchery, Baird. 
Interior of hatchery, Baird. 
Salmon rack, water wheel for furnishing 

water supply, Baird. 
Water wheel, Baird. 
Superintendent’s residence, Baird. 
Mess house, Baird. 
Station looking east, Clackamas station, * 

Oregon. 
Dam across river, Clackamas. 
Interior of hatchery, Clackamas. 
Rearing salmon, Clackamas. 
Hauling seine, Clackamas. 
Packing salmon eggs, Clackamas. 
Stripping salmon, Clackamas. 
Steamer Fish Hawk. 
Main deck of the Fish Hawk, showing 

McDonald jars, 2 views. 
Main deck of the Fish Hawk, showing 

Chester jars. 
Operating beam trawl, Fish Hawk. 
Hoisting and reeling engine, Fish Hawk. 
Schooner Grampus. 
Car No. 3, 2 views. 
Interior of car No. 3. 
Interior of car, showing hatching appa- 

ratus in operation. 
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DIVISION OF STATISTICS AND METHODS OF THE FISHERIES. 

Mammals: 

1. Sirenians: Manatee (cast). 
2. Cetaceans: Common dolphin (cast). Black-fish (cast). Grampus (cast). Har- 

bor porpoise (cast). 
3. Carnivores: 

(a) Earless seals: Harbor seals (live specimens in pool). 
(6) Eared seals: Northern fur seals, Alaska. 

This group represents a section of a seal rookery on the Pribilof islands. 
Fur seals are polygamous, and the rookeries or breeding grounds are com- 
posed of thousands of harems, containing 5 to 50 females each. The male 
is much larger than the female. The young males are drivenaway from the 
rookery by the adult males and compelled to herd by themselves. Seals 
are selected for killing by the United States Government from the young 
males, females never being disturbed, but the American fur-seal herd is 
constantly decreased by poachers, who kill female seals at sea. 

Reptiles: 

1. One 7-foot Florida alligator (mounted). 
2. Turtles and tortoises; loggerhead turtle (cast); hawksbill turtle (polished 

mounted shell); hawksbill turtle from the Philippine Islands (unmounted 
shell); green turtle (cast). Soft-shell turtle (live specimens in aquaria). 
Snapping turtle (live specimen). 

Fish: 

Casts and stuffed skins of 75 species of marine and fresh-water food-fishes. 
Colored drawings of fish. 
Living marine and fresh-water fish in aquaria, representing 147 species. 

Invertebrates: 

Living sea-anemone, starfish, crabs, lobsters, mollusks, ete., in aquarium. 

Model illustrating fishing scenes on the New England coast: 

This model represents the five important methods employed in the capture of fish 
and lobsters for commercial purposes by fishing vessels along the New England coast. 

The gill net, set at the surface of the water, is used for catching mackerel, herring, 
and other fish that school on the surface. The mesh of the net varies in size from 
23 to 33 inches, and the vessel carries, on an average, ten nets to each member of the 
crew. 

At the rear of the gill net set at the surface is a trawl; this varies in length and has 
short lines with hooks fastened to it at regular intervals, the intervals varying from 
3 to 15 feet, according to the fishery in which the line is used. In the haddock fish- 
ery the hooks are 3 feet apart; in the halibut, 12 to 15 feet. The trawl is set by 
allowing it to sink to the bottom, the ends being secured by anchors, from which long 
lines lead to the surface, where they are attached to buoys or kegs, so that the fisher- 
men can locate the trawl. Each line of trawls is about 50 fathoms long, and each 
member of the crew has from 21 to 50 lines to fish, or from 1,500 to 3,000 hooks. 
Cod, haddock, halibut, and pollock are the principal fishes caught by this method. 

The purse seine is principally used for capturing mackerel, herring, and menhaden. 
The average mackerel purse seine is about 225 fathoms and 1,000 meshes deep (2-inch 
mesh), and cost from $500 to $800 each. It is set around a school of fish so as to form 
a bag or purse, as shown by model. 

The net set on the bottom illustrates the use of gill nets in catching cod, which 
always school near the bottom of the ocean. The fish are caught by passing their 
heads through the meshes of the nets. 

The lobster traps are set on the bottom and show the method of catching lobsters. 
The light-house in the background is Thatcher’s light-house, north of Cape Ann. 

U.S. Fish Commission schooner Grampus (rigged model; scale, } inch to 1 foot): 

The Grampus was designed by and built under the supervision of Capt. J. W. Collins, 
U.S. Fish Commission. She was launched in the spring of 1886, and went into com- 
mission on June 5 of that year. She is provided with a well, located in the middle 
of the vessel, in which the fish and other marine animals can be kept alive and 
taken from distant fishing-grounds to the coast stations of the Commission for fish- 
cultural purposes or to serye as objects of study and research for biologists. In 
other important respects she is arranged and fitted to adapt her to carrying on the 
marine researches and investigations which are being continuously prosecuted by the 
Commission. Among other things, she has been fitted to operate a beam-trawl, to 
test its utility, in a commercial way, in American waters. 
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The Grampus is a two-masted, schooner-rigged vessel, 90 feet long over all; 81 feet 
6 inches L. W. L.; 22 feet 3 inches beam, and 10 feet depth of hold. She registers 
83.30 tons. An important object sought in her design was the production of anew type 
of fishing vessel—one that will be much safer and in various ways better adapted to 
successfully encounter the exigencies which must be met by schooners employed 
in the ocean fisheries. In model and rig she is a radical departure from the 
vessels commonly engaged in the New England fisheries prior to her advent, and her 
superiority in safety, speed, and other desirable qualities has been fully established. 
After twelve years’ service the Grampus is unexcelled in speed by fishing vessels or 
pilot boats. She differs from the typical fishing schooner, at the time she was built, 
in being 18 to 24 inches deeper, in having 6 to 10 inches less beam, and an easier 
after section. She has less proportional width aft, greater rake to stern, and pilot- 
boat bow, with straight stem above water. Her extreme draft is 114 feet. 

The principal features of the Grampus have been copied by New England builders. 
Nearly all of the fishing vessels recently built are deeper than formerly, and embody 
other features that characterize the Grampus. The spirit of improvement has re- 
ceived such an impetus that the best skill of the most eminent nayal architects has of 
late been devoted to designing fishing vessels. 

New England mackerel seining schooner (rigged model: scale, 4 inch to 1 foot): 

The schooner Senator Gardner, of Gloucester, Mass., was built in Essex, Mass.,in 
1900, for employment in the summer mackerel fishery and in the winter frozen- 
herring trade. It represents a vessel of modern type, suitable for all branches of the 
fisheries. The model shows a mackerel seiner all ready to start on a cruise; seine 
boat on deck and seine stowed on deck, ready to take in boat on its arrival on the 
fishing-grounds. 
Length over all, 114 feet; water-line length, 92 feet; beam, 25 feet; depth, 11 feet 

6 inches; gross tonnage, 135; bowsprit, outboard, 30 feet; foremast from deck, 65 
feet; foretopmast, 42 feet; mainmast, 70 feet from deck; maintopmast, 44 feet; main- 
boom, 67 feet; maingaff, 37 feet; foreboom, 31 feet; foregaff, 32 feet; jumbo-boom, 
27 feet; seine boat, 40 feet long over all by 8 feet 6 inches beam. 

New England market fishing schooner (rigged model: scale, 4 inch to 1 foot): 

The schooner Rob Roy, of Gloucester, Mass., was built at Essex, Mass., in 1900, 
for employment in the market fishery, and is an entirely new model in fishing 
vessels, called the ‘‘knock-about”’ type. She is an ideal market fishing craft, as she 
is easily handled around the dories when out setting or hauling trawls, and isa 
smart sailer and an excellent sea boat. The model represents a market fisherman- 
as she appears ready to go to sea; dories on deck, nested right side up. 

Length over all, 110 feet; water-line length, 88 feet; beam, 23 feet 6 inches; 
depth, 11 feet; bowsprit, outboard, 26 feet; foremast, 58 feet from deck; foretop- 
mast, 37 feet; foreboom, 28 feet; foregaff, 27 feet; mainmast, 71 feet from deck; 
maintopmast, 41 feet; mainboom, 66 feet; maingaff, 36 feet. 

Designed by B. B. Crowinshield, Boston, Mass. 

New England Grand Bank Schooner (rigged model: scale, 4 inch to | foot): 

The schooner John J. Flaherty, of Gloucester, Mass., was built at Essex, Mass., in 
1899, for Grand Bank cod fishing in summer and in the winter frozen-herring trade. 
The model represents a fast and seaworthy vessel, ready to go to the Banks on a 
cruise. She is under full sail, with dories turned up and secured on deck, and 
checkerboard and oil butts in place. She illustrates the extreme type of Grand 
Banker, and is a very easy vessel to anchor in a heavy sea. Carries 2,200 barrels 
of herring, and had 600,000 pounds of cod on her first Grand Bank trip. 

Length, over all, 122 feet; water-line length, 102 feet; beam, 25 feet 6 inches; depth, 
123 feet; gross tonnage, 166.35; bowsprit, outboard, 36 feet; foremast, 64 feet from 
deck; foretopmast, 39 feet; foreboom, 33 feet; foregaff, 34 feet; mainmast, 76 feet; 
maintopmast 44 feet; main boom, 70 feet; main gaff, 40 feet; jumbo boom, 28 feet. 

Designed by Lawrence Jensen, Gloucester, Mass. 

Chesapeake Bay oyster pungy (rigged model: scale, $ inch to 1 foot): 
The schooner W. J. McKewen, of which this is a miniature, is a typical oyster 

pungy of the Chesapeake Bay region, where hundreds of such vessels are emploved. 
She was built in 1865, and was engaged in dredging oysters for many years. This 
type of fishing vessel has undergone little change in half a century. 

A earvel-built, wooden, keel vessel, with moderately sharp, flaring bow, curved, 
strongly raking stem, long head, sharp floor, long, lean run, shallow, square stern, 
raking sternpost, flush deck, log rail except aft of main rigging where there is an 
open quarter rail, rollers on rail amidships for dredge rope to pass over, typical 
schooner rig. Model equipped with oyster dredges, winches, etc. 

Length, over all, 68 feet; beam, 20 feet 9 inches; depth, 7 feet. 

a 
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The builders at Baltimore and other ports on the Chesapeake began the construc- 
tion of sharp vessels much earlier than elsewhere on the Atlantic coast, and oyster 
pungies substantially like those used in the closing years of the nineteenth century 
were built as early as 1845 or 1850. Almost without exception these are keel vessels, 
with tall, raking masts, long bowsprit, and high, narrow sails. They are swift, and 
quick in stays. ; 

New Orleans fishing lugger (rigged model: scale, 1 inch to 1 foot): 

Model of the typical lug-rigged boat, so extensively used in the fisheries from New 
Orleans and vicinity by fishermen who are chiefly Italians or other natives of south- 
ern Europe. This represents a carvel-built, center-board boat, half deck forward, 
with wide washboards and high combing around the elliptical-shaped cockpit, the 
latter being fitted with hatches at cover, about two-thirds of its length from the for- 
ward part. There is a cuddy forward, which is entered through an opening in front 
of the mast. The boat has a graceful sheer, increased forward to a bow shape; a 
sharp bow, with concave water line and straight stem; very shallow keel; moder- 
ately rising floor, with quick turn to bilge; medium length of run; V-shaped, square 
stern, with no overhang to counter; rudder hung outside and moved by tilier. The 
rig consists of a single mast, 12 feet abaft the stem, and on this is set a single large 
lug-sail, which tacks to a traveler near the bow, where the sheave trims to an iron 
traveler across the taffrail or at the stern. The sail is not dipped in making short 
tacks to windward. Boats of this class are not used anywhere in the United States 
except on the Gulf coast, and are restricted there chiefly to Louisiana. They are 
celebrated for speed, and are reputed to be especially well adapted to the shallow, 
narrow waters in which they have to work. 

Length, over all, 40 feet 6 inches; length of water line, 39 feet 9 inches; beam, 12 
feet 5 inches; depth, amidships, keel to top of gunwale, 4 feet 9 inches; draft, aft, 2 
feet 9 inches; forward, 1 foot 9 inches; length of mast, extreme, 45 feet; length of 
yard, 38 feet 6 inches. 

Key West smackee (rigged model: scale, 1 inch to 1 foot): . 

The welled fishing boat Jeff Brown, of Key. West, Fla., of which this is a minia 
ture, was built for the market fishery at that port in 1883. Boats of this kind are 
called ‘‘smackees,’’ a variation of the term ‘‘smack ”’ as applied to welled vessels. 
They are employed in considerable numbers at Key West, and are noticeable for 
having the ‘‘Mudian rig’’—a leg-of-mutton mainsail and jib—and also a well in 
which the fish are kept alive. 
A wooden, carvel-built, sloop-rigged keel boat, with good sheer; sharp bow, rising 

floor, long run and skag; V-shaped, raking stern; cockpit aft; well amidships, cuddy 
hatch forward; mast stepped well forward; short bowsprit. Length, over all, 24 
feet; beam, 8 feet 3 inches; molded depth, 3 feet; mast, above deck, 32 feet; bow- 
sprit, outside, 6 feet; main boom, 23 feet. 

The majority of the Key West smackees are slightly smaller than the Jeff Brown, 
and differ from the latter in having square vertical sterns, with their rudders hung 
outside. They sail well and are reputed to be seaworthy and able in strong winds. 

Connecticut oyster steamer (rigged model: scale, } inch to 1 foot) : 
Model of the oyster steamer Jeremiah Smith, of New Haven, Conn. This vessel 

was built in 1885, at West Haven, Conn., and is one of the largest and finest vessels 
of this class, constructed for the special purpose of carrying on the oyster fishery in 
Long Island Sound. The model is fitted with boats, dredges, ete. This vessel is 
wide and rather flat, with moderately sharp bow and low, rounding bilge; rather 
short run; large deck houses; provided with rollers for operating the dredge; side 
chafing chocks, ete. The wheelhouse is above the akiedeor house. The vessel is 
fitted with a screw propeller, and will steam about 7 or 8 knots. 

Gross tonnage, 113.38; net tonnage, 66.68; length, over all, 72 feet; extreme 
beam, 24 feet; draft, 6 feet. 

Market steamer Golden Gate (rigged model: scale 4 inch to 1 foot): 
The Golden Gate was built in 1891 for employment in the market fishery from San 

Francisco, Cal. It is a representative of the type of small steamers, of which several 
have been built to fish from San Francisco with the parenzella. The building of 
such vessels for the market fisheries of the Pacific coast was suggested by the U. 8. 
Fish Commission in an article published in 1888, entitled ‘‘Suggestions for the 
employment of improved types of vessels in the market fisheries, etc.””? Sharp bow; 
straight stem above water line, curved below; moderate rise to floor; long, lean run; 
round stern; strong sheer; engine and pilot houses on deck; sloop-rigged, with loose- 
footed gaff mainsail. 

Length, over all, 80 feet; beam, 18 feet; depth, 7 feet; mast, deck to truck, 60 feet; 
gaff, 20 feet; mainsail: on foot, 62 feet; luff, 36 feet; head, 18 feet 6 inches; leach, 
59 feet; jib: luff, 47 feet; leach, 45 feet; foot, 15 feet. 
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Steam schooner Royal (rigged model: scale 3 inch to 1 foot): 

The schooner Royal was built at Benicia, Cal., in 1891, and is owned at San Fran- 
cisco. She is a representative of the type of small auxiliar y steam schooners 
employed in the Alaskan salmon fishery, and is noticeable for having pole masts and 
a leg-of-mutton mainsail, which are characteristics of schooners fishing in Alaskan” 
waters. Long, sharp bow: raking, curved stem; rising floor; medium length of run; 
overhanging, elliptical stern; good sheer; fitted with deck houses; screw propeller, 
and rigged as a two-masted sc shooner. 

Length, over all, 81 feet; tonnage length, 75 feet; beam, 20.6 feet; depth, 8.2 feet; 
net tonnage, 29.54; nominal horsepower, 20; mainmast, deck to truck, 56 feet; fore- 
mast, dec k to truck, 56 feet; bowsprit, outboard, 13 feet: main boom, 44 feet: fore- 
gaff, 16 feet. 

New England dory: 

Fully equipped model, with trawl lines, tubs, anchors, oars, ete., for the Bank cod 
fishery. Similar boats are employed in the halibut, shore cod, market, and other 
fisheries. Each vessel carries 3 to 9 dories and 1 or 2 men go in each dory. 

Croatan Sound fishing boat (rigged model: scale, 1 inch to 1 foot): 

Sloop boats of this type are used in large numbers in the gill-net shad fishery of 
Croatan Sound and adjacent waters in North Carolina. Many of them are built 
on Croatan Island. They are well adapted to the shad fishery, being fine sailers 
and easy to row. This is a wooden, carvel-built, open, centerboard boat; long, 
sharp bow; rising floor; long, fine run; raking, V- -shaped stern; good shear; a single 
mast; loose- footed, sprit mainsail and jib, the latter tacking down to the stem head. 

Length, over all, 23 feet 6 inc hes; beam, 7 feet; depth, “top of gunwale to Mel 
amidships, 2 feet 6 inches; mast above thwart. 

Pound-net boat: 

Used on Great Lakes in lifting pound and trap nets. 

NEtTs. 
515. Irish drop net: 

This net is used by the Irish fishermen in Boston and other New England towns 
in capturing perch for the fresh-fish market. 

516. Snap net: Used for catching cunners on the New England coast. 

517. Crab net: Used for catching crabs. 

5173. Terrapin net: Used on the Pacific coast. 

518. Cast net: 45 feet, five-eighth mesh, mounted. 

Used on Atlantic coast, chiefly for catching shrimp, though also for fishes. 

519. Cast net: 43 feet, 14 mesh, mounted. 

520. Bag seine (model) : 

Very generally used throughout the country for fishing in shallow water, for taking 
shrimp, herring, mackerel, shad, and for general river fishing. 

521. River seine (model): 

Used in great variety of sizes for inland river and fresh-water fishing. 

522. Purse seine (model): 

_ This represents the style of purse seine in general use on the Atlantic coast and 
Gulf of Mexico for taking mackerel and menhaden. They are made in lengths from 
180 to 250 fathoms and from 8 to 20 fathoms deep. For mackerel the mesh is com- 
monly 1% or 2 inches and for menhaden a larger variety is used, running from 1} to 
2% inches. They are made of a light cotton twine, graded from a very small size on 
the ends to a heavier and a stronger size in bunt. 

523. Minnow seine: 

For taking bait, small fish, ete. Mesh one-half inch. Loaned by the American 
Net and Twine Company, Boston. 

524. Capelin seine (model): 

Used in Nova Scotia, New Brunswick, Labrador, and Newfoundland fisheries; 
20 to 75 fathoms long and 2 to 8 fathoms deep. The mesh is graduated from three- 
fourths inch in bunt to 2 inches on end of arms. When launce are to be taken a 
three-eighths-inch mesh bunt is put into the center of the seine. 
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525. Cod seine (model): 

Used in Noya Seotia, New Brunswick, Labrador, and Newfoundland fisheries; 
100 to 130 fathoms long and 10 to 15 fathoms deep. The mesh is 3 inches in bunt, 
and on each side is graduated—334 inches, 4 inches, 43 inches to 5 inches on extreme 
ends. Made of cotton cod-seine twine. 

526. Herring seine (model): 

Used in British North American and Newfoundland fisheries; 50 to 150 fathoms 
long and 4 to 10 fathoms deep. The bunts are generally made of 13 or 1} inch mesh, 
and the arms of 2-inch mesh. Made of cotton herring-seine twine. 

527. Cod trap (model): 

Used principally on the Newfoundland and Labrador coast; 8 to 16 fathoms square 
and 8 to 12 fathoms deep. The pot is made of 4-inch mesh and the leader of 5 to 6 
inch mesh. Made of cotton trap twine. 

528. Lake Erie pound (model): 

Used on the Great Lakes for taking white-fish, trout, saugers, etc. Pots are from 
30 to 45 feet square and from 30 to 60 feet deep; hearts 108 feet long; pots are of 
21-inch mesh, hearts are 34-inch mesh, and leaders are of 5 to 6 inch mesh. Made 
of cotton trap twine. 

529. Bass or stub trap (model): 
Used for taking bass, scup, flounders, and other fish on North Atlantic coast. 

Crib or pot is from 20 to 30 feet square and 20 to 30 feet deep. Crib, 23-inch mesh. 
Small hearts, 23-inch mesh; large hearts, 3-inch mesh. Leader, 5-inch mesh. 

530. Rose floating trap (model): 
Used on Rhode Island coast for seup and bass; 30 to 50 fathoms long by 10 to 25 

fathoms wide and 8 to 14 fathoms deep. The mesh in head end of trap is 3 inches 
to 33 inches and in front end 43 to 54 inches. Leaders about 54-inch mesh. 

531. Heart trap or weir (model): 

Used on the Atlantic coast for taking herring, mackerel, blue-fish, cod, ete. Bowl 
96 feet across and from 25 to 50 feet deep. Rim, 13-inch mesh. Hearts, 240 feet 
long, 4-inch mesh. Leaders, 6 to 12 inch mesh, and made of cctton trap twine. 

532. Small fyke: 

For taking cat-fish and other fresh-water fish in rivers and ponds. 

533. Hel fyke: Used for taking eels in creeks and rivers emptying into the sea. 

534. Small flounder fyke: Used in taking flounders along the Atlantic coast. 

539. Blue-fish gill net (model): ; 
Made in great variety of sizes, from 50 yards to 200 yards long and from 4 to 12 

yards deep. The mesh varies for different localities from 4 to 6 inches.  Blue-fish 
gill seines are made in similar way, but are 400 yards long in two pieces, and 75 to 80 
meshes deep. They are leaded heavily enough to sink and fish on the bottom. 

536. Shad drift gill net (model): 
Made in a very great variety of lengths to suit the place where they are to be used, 

from 40 to 50 meshes deep. ‘Twine used is No. 30 to No. 40—2 and 3 cord linen. 
When these nets are set stationary on stakes no floats are used and very few sinkers. 

537. Salmon gill net (model): 
Used on the Columbia River and made in different lengths, a common length being 

150 fathoms. They are 33 meshes deep and 93-inch mesh, of No. 40—12 or 13 ply 
linen, and 60 meshes deep of 74-inch mesh, No. 40—8 and 9 ply linen. On Frazer 
River they are used 40 meshes deep of 5j-inch mesh of 4 and 5 ply linen. 

538. Herring gill nets (model): ; 
A variety of sizes for different localities, from 20 to 75 fathoms long and 110 to 250 

meshes deep, of 2} to 3} inch mesh, of cotton gill-net twine. 

539. Cod gill net (model): 

Used on the New England coast and are made 75 yards long, 18 meshes deep, 83 
to 93 inch mesh, of medium-laid cotton twine. Glass balls are used for floats and 
bricks for sinkers. 

540. Baird seine: 

Barked and fitted, 125 feet long, 13 feet deep in center and 10 feet at ends, with 
bag 10 feet in diameter and 10 feet long, hung to double six-thread tarred manila, 
with 20 6-space 3-inch corks and 128 leads. 
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541. Baird seine: 

Barked and fitted, 45 feet long and 6 feet deep, with bag 5 feet in diameter and 8 
feet long, hung to double six-thread tarred manila, 72 83-inch corks and 50 leads. 

542. Shad gill net: Completely rigged, 5-inch mesh, 100 feet long. 

543. White-fish gill net: Completely rigged, ordinary sized mesh, 100 feet long. 

544. Sturgeon net: Ordinary sized mesh, completely rigged, 100 feet long. 

545. Cod gill net: Completely rigged, usual sized mesh, 100 feet long. - 

546. Salmon gill net: Completely rigged, usual sized mesh, 100 feet long. 

547. Herring gill net: 

Made in a variety of sizes for different localities, ranging from 20 to 75 fathoms 
long and from 110 to 250 meshes deep, of 24 to 3} inch mesh, of Eouon gill-net twine. 
Mackerel gill nets are made in practically the same style mesh, 2 23 to 3# inch. 

548. Linen dip nets: 

Used for capture of minnows, shrimp, ete. Sizes vary from 12 to 36 inches. 

549. Cotton dip nets: 

Used for the capture of minnows, shrimp, ete. 

Traps, Pots, anp Dip Nets. 
550. Hel pot. 

551. Wire eel pot: ; 

Used by fishermen in Waquoit Bay, Massachusetts, in fishing in waters 6 to 9 feet 
deep. Live minnowsare considered the best bait. When live bait can not be obtained, 
fresh fish of any kind is used. The fish is suspended i in the middle of the pot by a 
string, which is fastened to the ‘‘backbone’’ which runs lengthwise of the pot. 

552. Wicker eel pot: 
Used by fishermen at Vineyard Haven, Mass., and fished in water 8 to 21 feet 

deep. Ballast of stones sufficient to sink the pot is used, the stones being put into 
both compartments. The bait is not suspended, but lies on the bottom of the pot. 

Another pot made exactly like this, only from 5 to 7 feet long, is used in water 
2 or 3 feet deep, generally in a narrow creek. No bait is needed with this pot, but 
a leader and wings, made of sticks about 15 or 18 inches long and woven with 
rope is used. The leader is usually 20 to 40 feet long and each of the wings is about 
20 feet long. The pot when set as above really becomes a small weir. 

553. Lobster pot (rounded top): 

This style pot has been i in common use in southern Massachusetts a number of 
years and is known as a “‘parlor pot.’’ The style is peculiar (in having one end 
closed) to the territory south of Cape Cod. The pots used north of Cape Cod have 
a funnel in both ends, so that it is possible for a lobster to enter through either end. 
The fishermen claim that the parlor pot is preferable, as many are lost through the 
lower end of the double-end pot while it is being hauled to the surface. All the 
lobster pots require ballast to sink them to the bottom. The average ballast per pot 
consists of 8 bricks placed on the bottom of the pot and along the sides, and held in 
place by laths along the sides tied with a string. This pot is fished in water varying 
in depth from 10 to 200 feet. Fresh fish is considered the best bait, but when this 
can not be obtained salt bait is used. 

554. Lobster pot ( flat top): 

This is practically the same as the other lobster pot, differing only in shape. Fisher- 
men agree that both pots fish equally well, but are gradually discarding the rounded 
top for the flat top, as the latter store better ina boat when being carried to and from 
the fishing grounds. 

555. Lobster pot (Cohasset ): 

556. Lobster trap: 

This trap is made of slats and twine and is in more general use for capturing lobsters 
than any other form on the Atlantic coast. 

557. Hel pot: Used in the capture of eels on the New England coast. 

558. Dip net. 
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LINEs. 

559. Tub of deep-water or Grand Bank cod trawl, with anchor, buoy, black ball, and 
staff. 

560. Tub of inshore cod trawl, including anchor, buoy, black ball, and staff. 
561. Tub of haddock trawl, including anchor, buoy, black ball, and staff. 
562. Skate of halibut trawl, including anchor, buoy, black ball, and staff. 
563. Georges cod hand line in tub, complete. 
564. Nantucket shoals or rip cod hand line. 
565. Pollock hand line. This hand lineis used by fishermen from the deck of a vessel 

for capturing pollock in inshore waters. 
566. Mackerel line and jig, used in jigging for mackerel, 
568. Blue-snapper line. Used in mackerel fishery with a plain hook instead of jig. 
569. Squid line with jig attached. Used in catching squid for bait. 
570. Smelt spreader with smelt hooks. 
571. Pacific coast trawl line. Used for catching rock-fish, halibut, flounders, and 

other fishes from Cape Flattery to San Diego. 

572. Sturgeon set line. 

These lines are usually a mile or two in length, and are made to carry upward of 
of a thousand hooks. They are used on the Upper St. Lawrence and eastern end of 
Lake Ontario for catching sturgeon. 

ANGLING Exuipir By ABBEY & IMBRIE, OF NEW YORK. 

Exhibit of Tackle for Sea Fishing. 

Striped-bass rod, made of noibwood, two tips, short rubber butt, German-silver 
mountings, 7 feet long. 

Tarpon rod, made of noibwoed, two tips, short rubber butt, German-silver mount- 
ings, 6} feet long. 

Split bamboo rod, for sea fishing. Two pieces, with extra tip, German-silvyer mount- 
ings, 74 feet long. 

Blue-fish rod, Calcutta bamboo. Two pieces, German-silver mountings, 7% feet long. 
Landing net, with steel collapsing frame and bamboo handle. 
Steel gaff for tarpon and yellowtail. Patent automatic gaff. 
Leather rod rest for heavy fishing. 
Best quality reel for tarpon and yellowtail fishing, made of German silver and hard 

rubber, with Abbey & Imbrie’s patent compensating steel pivot bearings. 
Nickel-plated reel for tarpon and yellowtail fishing, with Abbey & Imbrie’s patent 

compensating steel pivot bearings. 
Striped-bass reel, made of German silver and hard rubber, with Abbey & Imbrie’s 

patent compensating steel pivot bearings. 
The “‘Imbrie”’ reel, made of German silver and hard rubber, with patent compen- 

sating steel pivot bearings. 
Hard-rubber and nickel-plated reel for weak-fish, with patent compensating steel 

pivot bearings. 
Nickel-plated striped-bass reel, with patent compensating steel pivot bearings. 
Tarpon line on spool, made of best quality linen No. 21 thread, 600 feet long, tested 

to 36 pounds. 
Striped-bass line on spool, made of best quality linen No. 18 thread, 300 feet long, 

tested to 34 pounds. 
Weak-fish line on spool, made of best quality linen No. 12 thread, 150 feet long, tested 

to 22 pounds. (Two spools connected. ) 
Striped-bass line on block, made of best quality linen No. 15 thread, 300 feet long, 

tested to 28 pounds. 
Weak-fish line on block, made of best quality linen No. 9 thread, 150 feet long, tested 

to 16 pounds. (Two blocks connected.) 
Best quality hard braided linen line for hand fishing, 300 feet long. 
Two hanks (84 feet each) best quality braided cotton line for hand fishing. 
“Extra-strength”’ braided silk line for heavy fishing in fresh water, tested to 33 

pounds, 150 feet on each block. (Two blocks connected. ) 
-“Extra-strength”’ braided silk line, waterproofed, tested to 28 pounds, 75 feet on each 

card. (Four cards connected. ) 
Pocket tackle box, containing 1 striped-bass spinner, 1 pearl weak-fish squid, one-half 

dozen bronze forged hooks for sea fishing, 1 knit thumb stall, one-third 
dozen sinkers, assorted, one-third dozen swivels. 

Six-swivel ‘‘dipsey”’ sinkers, assorted. Box lead ‘“‘ worm”? sinkers. 
One-half dozen highest quality heavy double-gut leaders, 3 feet long. 
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AnGuInG Exuipir py Appey & Impriz, oF New Yorxk—Continued. 

Exhibit of Tackle for Sea Fishing—Continued. 

Bronze tarpon hook snelled on phosphor bronze wire, with swivels, 30 inches long. 
Bronze tarpon hook on plaited linen snell wound with wire, 36 inches long, with 

swivels. 
Bronze tarpon hook on three links of piano wire, with swivels, 24 inches long. 
One-fourth dozen blue-fish hooks on two links of piano wire, assorted sizes. 
One doz. highest quality bronzed ‘‘Sproat’’ hooks, No. 6/0, on double ‘mist-color’? gut. 
One doz. highest quality bronzed ‘‘Sproat’’ hooks, No. 5/0, on 1-inch treble gut loops. 
Pair aluminum fish tongs. 
One-half dozen brass treble swivels, patented. : 
One-fourth dozen pearl weak-fish squids. 
Two sea spinners. 
Plain maskinonge spoon, nickel-plated. 
Hammered maskinonge spoon, nickel-plated. 
‘‘Coburg’’ pattern maskinonge spoon, nickel-plated. 
Two knit thumb stalls. 
Two silver-plated fluted trolling spoons. One gold-plated fluted trolling spoon. 

Exhibit of Tackle for Bait Fishing and Trolling. 

Best quality eight-section split bamboo bait rod, German-silver mountings, hard- 
rubber butt, with extra tip and agate guides, 8¢ feet long, 93 ounces. 

Best six-strip “hexagonal” split bamboo trolling rod, German-silver mountings, 
hard-rubber putt, with extra tip, 103 feet long, 12 ounces. 

Six-strip hexagonal split bamboo bait-casting rod, German-silver mountings,- wired 
cork butt, with extra tip, 83 feet long, 9 ounces. 

Six-strip hex agonal two piece split bamboo frog-casting rod, German-silver mount- 
ings, cork butt, with extra tip, 6 feet long, 53 ounces. 

Best quality ‘noibwood bait rc xd, German-silver mountings, hard-rubber butt, with 
extra tip, 8} feet long, 10 ounces. 

Best quality lancewood bait rod, German-silver mountings, hard-rubber butt, with 
extra tip, 93 feet long, 12 ounces. 

“Imbrie’”’ reel, double multiplying, made of German silver and hard rubber, for 
bait fishing, with Abbey & Imbrie’s patent compensating steel pivots. 

Quadruple multiplying reel, German silver, with patent compensating steel pivots. 
Quadruple multiplying reel, nickel-plated, with patent compensating steel pivots. 
Double multiplying reel, hard rubber and nickel plate, with patent compensating 

steel pivots. 
Double multiplying round-disk reel, nickel-plated, patent compensating steel pivots. 
Double multiplying raised-pillar reel, nickel-plated, patent compensating steel pivots. 
Tin tackle box for fresh-water fishing. 
“Extra-strength’’ braided silk line on 50- yard blocks, tested to 18 pounds. (Two 

bloe ks connec ted. ) 
‘‘Extra-strength’’ braided silk line, waterproofed, on 25-yard cards. (Four cards 

connected, tested to 12 pounds. ) 
Best quality braided raw-silk line, on 25-yard cards. (Four cards connected. ) 
Best quality braided dressed-silk bait-casting line, No. 70, on 50-yard spools. (Two 

spools connected. ) . 
Best quality braided dressed-silk bait-casting line, No. 90, on 50-yard spools. (Two 

spools connected. ) 
One hundred yards best braided-linen line on blocks. (Four blocks connected, 25 

yards on each block. ) 
Steel gaff, with jointed bamboo handle, for pickerel fishing. 
One dozen highest quality single-gut leaders, 6 feet long, “mist color,’’ for bass. 
One dozen highest quality double- gut leaders, 3 feet long, ‘‘mist color, ” for bass. 
One-half dozen swivel traces for trolling, 6 6 feet long, made of treble-twisted gut. 
Nickel-plated, felt-lined leader box. 
Three dozen highest quality ‘‘Sproat’’ hooks, bronzed and snelled, on treble-twisted 

‘‘mist-color’’ gut loops, for pickerel fishing. 
Three dozen highest quality ‘*Sproat”’ hooks, bronzed and snelled, on double ‘‘mist- 

color’’ gut, for heavy bass fishing. 
Three dozen highest quality ‘‘Sproat’’ hooks, bronzed and snelled on short double 

“<mist-color”’ gut loops. 
Three dozen highest quality ‘‘Sproat’’ hooks, bronzed and snelled on single ‘‘ mist- 

color’”’ gut. 
Three dozen highest quality ‘‘Sproat’’? hooks, bronzed and snelled on short single 

‘*mist-color’’ gut loops. 
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Anaciurne Exuipir py Appry & Impriz, or New Yorx—Continued. 

Exhibit of Tackle for Bait Fishing and Trolling—Continued. 

Three silver-plated fluted trolling spoons. 
Three gold-plated trolling spoons, fluted. 
Three copper-plated fluted trolling spoons. 
Four nickle-plated ‘‘spin easies.’? Three copper-plated ‘‘ spin easies.’’ 
Two ‘‘ American spinners.’’ 
Two silver-plated oval trolling spoons. Two copper oval trolling spoons. 
One aluminum ‘‘ghost’’ for black bass. One aluminum ‘‘ghost’’ for pickerel. 
Two nickel-plated bass spinners. 
Single-beaded bass spinner. Double-beaded bass spinner. 
One Lake Piseco pattern trolling spoon. 
Four best casting spoons for black bass. 
One ‘‘St. Lawrence gang,’’ for trolling with live minnows. 
One ‘‘ Richards frog’”’ gang. 
One ‘‘ Imbrie minnow gang,’’ double gut, for bass fishing. 
One ‘‘Seth Green minnow gang,’’ single gut, for trout fishing. 
One ‘‘Adirondack minnow gang,”’ on treble-twisted gut, for lake-trout fishing. 
Nickel-plated fishhook disgorger. 
Spring balance, nickel-plated, registering up to 10 pounds. 
Clearing ring, nickel-plated. 
Three lead trolling keels to prevent line twisting. 
One box lead ‘‘worm”’ sinkers. 
One-half dozen ‘‘ Mackinac”’ adjustable screw sinkers. 
One dozen patent swivel sinkers, assorted. One dozen treble swivels. 
Three-fourths dozen German silver connecting links. 
Fish scaler and shredder. 
Tube of ‘‘ Wetheroil’’ for lubricating rod ferules. 
Stick of ‘‘King’s’’ ferule cement, waterproof. 
Nickel-plated chain fish stringer. 
One dozen swivel ‘‘dipsey’’ sinkers, assorted. 

Exhibit of Tackle for Fly Fishing. 

Best eight-section split bamboo fly rod for light brook fishing, German silver mount- 
ings, extra tip, sumac butt, 3 ounces, 73 feet long. 

Best eight-section split bamboo fly rod for stream fishing, German silver mountings, 
extra tip, sumac butt, 6 ounces, 93 feet long. 

Best six-strip hexagonal split bamboo fly rod for lake fishing, German silver mount- 
ings, extra tip, hard rubber butt, 7 ounces, 10 feet long. 

Hexagonal split bamboo fly rod, German silver mountings, extra tip, cork butt wound 
with wire, 93 feet long, 65 ounces. 

Hexagonal split bamboo fly rod, German silver mountings, extra tip, cork butt, 7 
ounces, 10 feet long. 

oe fly rod, German silver mountings, extra tip, cork butt, 63 ounces, 9} feet 
ong. 

Best lancewood fly rod, German silver mountings, extra tip, hard-rubber butt, 8 
; ounces, 93 feet long. 

Best quality enameled steel collapsing landing net, bamboo handle, and braided linen 
: waterproof net. 
German silver and hard-rubber raised pillar trout reel, single action, with balance 

handle and adjustable click. 
German — and hard-rubber ‘‘round disk’’ trout reel. Single action, with crank 

iandle. 
Aluminum ‘‘raised pillar’? bass reel. Single action, with balance handle and 

adjustable click. 
Nickle-plated ‘‘raised pillar’’ trout reel. Single action, with balance handle and 

adjustable click. rf 
Nickle and hard-rubber ‘‘revolving disk’’ trout reel. Single action. 
Canvas folding fish basket. 
Double-tapered fly line, ‘‘luster finish,’ 50 yards long. Best braided silk enameled. 
Single-tapered fly line, ‘‘luster finish,’”’ 25 yards long. Best braided silk enameled. 
100 yard level fly line, ‘‘luster finish.’’ Best braided silk enameled, on 25-yard 

cards, 4 connected. 
100 yards best quality braided oiled silk fly line for bass fishing, 25 yards on a card, 

4 cards connected. 
One dozen ‘‘mist color’? leaders. Heavy trout size. Single gut, 6 feet long. 
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ANGLING Exuipit By Apprey & Impriz, oF New YorK—Continued. 

Exhibit of Tackle for Fly Fishing—Continued. _) 

One doz. ‘* mist color’’ leaders, ‘‘extra light’’ tor brook fishing, single gut, 6 feet long. 
One dozen ‘‘even tension”’ leaders, cemented joints, single gut, for heay y bass fishing, 

4 feet long. 
Leather fly book, ‘celluloid leaves and patent spring clips; holds 8 dozen flies. 
Aluminum fly box, with felt pads. 
Tube ‘‘No Touch Em,”’ to prevent insect bites. 
Nickel spring balance, registers up to 6 pounds. 
Two pins for carrying landing nets. 
Three-fourths dozen chenille grubs. 
One-fourth dozen ‘‘ Adirondack spinners,’’ for trolling. 
Bottle rod and tackle varnish. 
One-half dozen best quality patent ‘‘fluttering’’ trout flies, each, Lowery, Captain, 

Yellow May, Wilson, Imbrie, Coachman, Cowdung. 
One-half dozen best quality trout flies, each, Parmachenee Belle, Rube Wood, Silver 

Doctor, Professor, Seth Green, Gray Palmer. 

Exhibit of Salmon Tackle, Artificial Flies, and Miscellaneous. 

Best eight-section round split-bamboo fly rod, gold mounted, with engraved ferules 
and reel seat. Butt and ferule plugs set with topaz. Solid-gold engraved 
reel, single action, with click. 

Best eight-section salmon rod, with extra tip. Cane-wound butt and German sil- 
ver mountings, 14 feet long. - : 

Noibwood salmon rod, with extra tip, German silver mountings, 15 feet long. 
German silver and hard-rubber salmon reel. Raised pillars, single action, balance 

handle and adjustable click and tension spring. 
German silver and hard-rubber salmon reel. Round dise aluminum spool, balance 

handle and stationary click. 
One hundred yards best braided silk, ‘‘luster’’ finish, enameled salmon line, on 

25-yard cards, 4 cards connected. 
One-half dozen best quality extra heavy salmon leaders. Heaviest single 

color’’ gut, 9 feet long. 
Polished steel salmon gaff. 
Two rubber rod butts (for sale only on Abbey & Inbrie’s rods). 
Two patent adjustable locking reel bands, German silver (for sale only on Abbey & 

Imbrie’s rods). 
One dozen Greer’s patent-lever fishhooks. 
One dozen ‘‘Guillotine’’ spring hooks. 
One-half dozen best quality salmon flies, each, Durham Ranger, Silver Doctor, Brown 

Fairy, Black Dose, Butcher, Jack Scott. 
One-half dozen best quality trout flies, each, Cahill, Blue Bottle, Brown Palmer, Black 

Gnat, Royal Coachman, Green Drake, Grizzly King, Ibis, Dark Montreal. 
One-half dozen best quality patent “fluttering” trout flies, each, Governor, Black 

Palmer, Abbey, Jenny Lind, Martin, Queen of Waters, White Miller, Beauty. 
One-half dozen best quality trout flies, with ‘‘helpers,’’ or reenforced gut, each, Jenny 

Lind, Martin, Yellow May, White Miller, Captain, St. Patrick. 
One-half dozen best quality patent ‘‘fluttering’’ trout flies, with ‘‘ helpers,’’ or reen- 

forced gut, each, Ibis, Silver Doctor, Parmachenee Belle, Dark Montreal, 
Royal C ‘oachman, Black Gnat. 

One-half dozen best quality fancy flies for lake fishing, with ‘‘ helpers,’’ or reenforced 
gut, each, Beatrice, Bemis Stream Finch, Le Grande, Lord Baltimore, Maine 
Doctor, Tinselled Ibis, Fancy Parmachenee Belle, Jack Scott, Fairy Par- 
machenee Beau, Wood Duck, Blue Jay, Humblebee, Holberton, Prouty, 
Page, Elliot. 

Fancy flies for lake trout and landlocked salmon. Tied on short twisted gut loops, 
one-quarter dozen each, Fiery Brown, Grizzly King, Montreal, Jack Scott, 
Lord Baltimore, Parmachenee Belle, Professor, Royal Coachman, Silver 
Doctor, Tiger, Yellow Miller, Papa Hackle. 

‘‘Medallion’’ bass flies for trolling, 3 ‘dozen assorted patterns. 
‘‘ Weedless” bass flies for trolling i in shallow water, the hook being protected by the 

wings, 3 dozen assorted patterns. 
‘*Bucktail’’ bass flies, 1} dozen assorted patterns. 
Best quality ‘‘ Midge”’ flies for brook fishing, 3 dozen assorted patterns. 
One dozen winged bugs, for trout fishing. 
One dozen artificial insects, for trout fishing 
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APPLIANCES FOR DREDGING AND SEIZING. 
Oyster dredge: 

Galvanized iron frame 34 inches wide across mouth, with net of iron mesh. This 
style of dredge is generally used all along the Atlantic coast, particularly in the 
Chesapeake Bay, on sailing vessels. 

Oyster scrape: 

Galvanized iron frame 34 inches wide across the mouth, with bag of cotton netting. 
Used along the Atlantic coast of the United States on oyster beds in shoal water and 
soft bottom. 

Scallop dredge: 

In common use in Buzzards Bay and the waters south of Cape Cod, Mass. © It is 
operated from a sailboat and is dragged along the bottom while the boat is sailing, 
thus scooping up the scallops. After the dredge has been dragged along the bottom 
for a short time it is hauled to the surface and the contents emptied into the boat. 

Clam or quahog rake: 

Used at Edgartown, Mass. When rigged it has a pole 20 to 30 feet long, so that 
the operator can cover considerable ground without changing the position of the boat 
from which he works. This pole is made of yellow pine and is 2 inches square at 
the end joining the rake, and gradually tapers to 1 inch in diameter at the end. 

Sea horse: 

Used at Edgartown, Mass., for digging clams which are covered with water. The 
canvas strap is passed over one shoulder and under the opposite arm, and enables the 
operator to exert considerable force with his back and shoulders in addition to that 
applied with his arms. The long teeth are forced down into the sand or mud and 
then the whole is lifted clear of the bottom and by a peculiar motion the mud and 
sand are sifted through the teeth and the clams retained above the teeth and brought. 
to the surface. 

OystTER TONGS. ~ 

Marsh’ s improved deep-water oyster tongs, used in water 30 to 200 feet deep. 

Oyster tongs: 

Galvanized iron head and frame 24 inches wide with 14 iron teeth and shafts of 
wood 14 feet long. In common use along the Pacific coast by boatmen oystering in 
shallow water. 

Oyster tongs: 

Galvanized iron head and frame 21 inches wide with 12 iron teeth and shafts of 
wood 12 feet long. In common use along the Atlantic coast by boatmen oystering 
in shallow water. 

Oyster nippers: 

Frame of galvanized iron 6 inches wide. Handle 6 feet 6 inches long. Used by 
tongers for catching single oyster in shallow water. 

Clam fork: Used in digging clams on shore. 

Clam hoe: Used by fishermen in digging clams. 

Deep sea oyster tongs. 

APPLIANCES USED IN THE SPONGE FISHERY. 

The sponge fishery is prosecuted from small boats carrying two men, from two to 
five boats belonging to one smack. While the boat is being managed by one man 
the other leans over the side and thrusts his head in the water-glass, which he holds 
with one hand, while with the other hand he manipulates a long-handled pole, to 
which is attached a three-pronged hook. When a sponge is seen growing on the 
bottom, it is detached with the hook and drawn to the surface. For shallow-water 
fishing the poles and hooks are lighter than for deeper water. The maximum depth 
at which sponges can be taken by this method is 52 feet.—Florida. 
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WHALING APPARATUS. 
The rocket-gun: 

A stockless gun with a barrel of such shape and proportion as to balance on the 
shoulder of the gunner; designed to throw large rockets and shells; barrel, sheet- 
copper, cylindrical; two rods project behind the barrel and fastened to an iron plate; 
barrel encircled with two wide transverse flanges, the lower one fixed, and the 
upper one hinged in such a manner that when the gunner is taking aim it lies par- 
allel to the barrel, but is thrown up vertically by the action of the rocket to protect 
the gunner from the “backfire”? of the rocket. The gun is discharged by firing the 
pistol through a hole made in the stock into the rocket. 

Brand gun, No. 2: 

Barrel, cast-steel; front part of barrel round. Ramrod, hickory. Skeleton stock, 
iron. Guard- plate, steel. Rigid eye for laniard. Patent breech. Stock and barrel 
‘‘browned.’”? Length, 36 inches. Weight, 19} pounds. 

Darting-gun: 

Pierce’s darting-gun, old style, with pole, harpoon, and darting-bomb; muzzle- 
loading. Gun: Barrel, lock-case, socket for pole, socket-pieces or lugs for ‘harpoon, 
and one forward euide for trigger, gun-metal; two after guides for trigger, brass; 
bottom of lock-case, brass, soldered; firing pin and trunnion, brass; lock-case (cover 
for excluding moisture), leather with brass catch. Hammer concealed in lock-case, 
gun-metal. Trigger projecting beyond muzzle, steel rod. Harpoon, common toggle- 
iron; rear end made to fit socket-pieces on the muzzle of the gun and provided with 
a projecting eye, in which the iron strap is made fast. Toggle branded ‘‘ Macy ”’ 
(manufacturer). Length of gun, 193 inches; length of pole, 56; inches; length of 
trigger, 34 inches; length of harpoon, 30 inches; length of darting-bomb, 153 inches. 

The California gun-harpoon: 
Head, common toggle, mortised, with flaring rear barb; shank, double; wire loop, 

served with twine; gun-strap, whale-line. Length, 50. inches; length of toggle, 93 
inches. 

Allen’s gun-harpoon: 

Four fixed barbs; shank in two sections; forward part wrought-iron, terminating 
in a socket, into which is fitted the rear part; provided with a fixed iron collar to be 
used asa ‘‘stop’’ for the iron strap. Rear portion of shank, wood with iron ferule. 
Length, 46} inches. 

Swivel-gun harpoon: 

Head, wrought iron, double-barbed; shank, malleable iron, cast; double or slotted; 
loop with two eyes, wire, wrapped with wire; iron thimble attached, with rope for 
making fast the whale line. Marked ‘‘S. Lydia.’? Length, 48 inches. 

Pierce's darting-gun harpoon: 

Head, common toggle, recessed, pivoted to end of shank; shank composed of two 
conjoined pieces of iron; forward end, rod-iron; rear portion, piping screwed into 
end of forward part; iron link, twisted, attached ‘to middle of shank for iron- strap, 
whale line; button, felt; point of toggle, fractured. Length, 243 inches. 

Explosive gun-lance: 

A kind of explosive lance, the record of which very little is known. Consists of 
two conjoined parts; the forward half or magazine malleable iron, cast with the head, 
which has four cutting edges; the rear section, or fuse-shaft, cast-iron, fluted on 
three sides for the ropes (which are placed in the gun with the lance) and attached 
to the bomb with a screw-joint. The rear extremity of the fluted elevations are 
perforated with three holes through which the strands of the rope are rove and 
braided. Time-fuseinclosed in fluted tubular shank. Corkshoe, orbutton. Length, 
33 inches. 

Rifled whaling-gun: 

Barrel, cast-steel, nine grooves; stock, walnut; rigid eye for lanyard. Length, 38 
inches. Weight, 18 pounds. 

Whaleman’s swivel-gun: 

Barrel, stub-twist; stock, Saint Domingo mahogany; guide for taking aim, brass, 
extending along and screwed to barrel; elevated at rear end. Barrel fastened to 
stock by bolts and lugs. Breech-plug chambered and screwed into the barrel. Two 
nipples. Flash-pan, “brass, hinged to rear of elevated sight; barrel stamped ‘*W. 
Greener, maker, Birmingham, 1853.” Length, 51 inches. Ww eight, 56 pounds. 
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Brown’ s whaling-gun: ; 

Stock, barrel, and guard-plate, gun-metal; trigger-guard fastened to stock with 
three screws; rigid eye on trigger-guard for lanyard; front and rear sights; breech- 
plug cast with stock; stock recessed for two nipples; stock and barrel connected by 
a screw-joint; muzzle reinforced with a gun-metal band. Stamped ‘‘ Robert Brown, 
New London, Conn.’’ Length, 46 inches. Weight, 36 pounds. 

Brand gun, No. 1: 

Barrel, cast-steel; front part of barrel round. Elongated thimble for ramrod. ’ ’ | 2 5 

Ramrod, hickory, with brass thimble and screw. Skeleton stock, iron, screwed to 
barrel. Guard-plate, steel. Rigid eye for lanyard. Lanyard attached. Stock and 

p ’ to} © d “ 

barrel ‘‘blued.’? Length, 38 inches. Weight, 23 pounds. 

Shoulder-gun, with brass stock: 

Barrel, cast-steel, octagonal. Rear and front sights. Two thimbles for ramrod. 
Ramrod, hickory, with brass thimble and double worm-screw. Under side of barrel ? J? 

grooved, for ramrod. Stock, gun-metal, cast with breech-plug and rigid eye for 
lanvard. Grip wrapped with marline. Lock, common percussion. Length, 354 ~ p Pp ’ ] Sy) ve 

inches. Weight, 28 pounds. 

Breech-loading whaling-qun: 

Skeleton stock, cast-iron, painted black. Stock and breech-piece cast in one piece, 
with a small rigid eye at rear guard-plate for lanyard; barrel, steel, reinforced and 
screwed to the stock; breechblock, containing firing-pin, hinged to stock, and, when 
closed, held by a snap-spring; central-fire cartridge. Length, 33 inches. Weight, 27 
pounds. 

The Cunningham darting-gun: 
Breech-loading hinge-gun, with harpoon, strap, and bomb-lance. Gun: Barrel, 

socket, breech-snap, hinge, and lugs, gun-metal. Trigger, steel rod, projecting beyond 
the muzzle. Lanceand cartridge combined. Harpoon: Common toggle-iron. Two 
barbs on the toggle. Mortised head; rear end of shank made to fit the lugs of the 
gun. Eye for rope-strap. Toggle branded, ‘‘J. A. 8.”’ (John A. Sawyer, manufac- 
turer). Iron-strap, whale line; one end of strap bent into the eye of harpoon and 
the other provided with an eye-splice, into which one end of the whale line is 
intended to be fastened. Length of gun, 153 inches. Length of trigger, 21 inches. 
Length of harpoon, 34 inches. Length of strap, 64 inches. 

Darting-gun: 

Breech, brass, cast with breech-piece. Barrel, steel, serewed to the breech-piece. 
Rear end of the gun terminates in a conical socket, into which may be fitted the pole 
or handle. A vertical slot is cut through the breech for the reception of the ham- 
mer, which was pivoted and retained in its firing position by the rod or trigger. 
Hammer, wanting. Trigger projects over the muzzle, and moves freely back and 
forth in a guide near the end of the barrel. A sleeve of metal, or other suitable 
material, was intended to fit over the breech, or lock-case, to render it water-tight. 

The harpoon is of the pattern known as the ‘‘temple-gig.’’ Toggle, malleable 
cast-iron, pivoted in the cheeks of the forward end of the shank. Shank, composed 
of two pieces of conjoined iron; first half, wrought-iron, slotted near its rear end for 
the iron arm with rigid eye, to which the iron strap should be made fast, and pro- 
vided with a female screw in a recess in the rear end; rear part of shank cast, and 
screwed to the forward half of the shank. Length of gun, 173 inches. Length of 
trigger, 27} inches. Length of gun-harpoon, 23} inches. 

Bursted barrel of a whaleman’s darting-gun: 

Barrel of a darting-gun, fractured by premature explosion of a bomb-lance when 
darted at a whale. Brought home by a whaleman as an interesting ‘‘curio.’? Por- 
tion of hickory pole in the socket. Length, 10 inches. 

Improved breech-loading tonite hammerless darting-gun: 

This gun is an improvement over the old breech-loading darting-gun No. 2, manufac- 
tured by William Lewis, of New Bedford. It is 174 inches long, seven-eighths of an 
inch bore, and is as light as is consistent with strength. It is loaded from the breech 
by unscrewing the barrel, and has been especially designed for Arctic whaling, but is 
equally effective in sperm whaling. The materials used are the same as in the old 
shoulder-guns, but the lock-case is entirely closed to prevent ice interfering with the 
action of the lock, and it will discharge the bomb under water as well as out without 
damage to any part of the gun. 3 
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Freeman's bomb- harpoon: 

An instrument with an explosive head for killing whales. Consists of a chambered 
head or magazine, which, when loaded, contains a charge fully equal to three-fourths 
of a pound of powder; a shank with a tubular head and two small rigid barbs, and 
socket for the pole. The inside mechanism consists of a time fuse, which extends 
from the shank into the magazine, a nipple for the percussion-cap, an actuating 
spring, and other appliances for releasing the cock, which are concealed in the 
recessed head of the shank. The trigger, or lever-fluke, is fastened by a hinge-pin 
immediately in rear of the lance-bomb. The action of the flesh as the instrument 
enters the whale presses down the trigger or fluke in a line with the shank, and auto- 
matically explodes and impels the head. Reloaded by substituting new heads. 
Length, 403 inches. 

Pierce's darting-bomb: 
A kind of explosive lance known as the ‘‘darting-bomb.’’ Used in connection 

with the darting-gun for killing whales. Patented and manufactured by Capt. 
Eben Pierce. Length, 153 inches. 

Mason’s harpoon-bomb: 

Designed for improved swivel-gun. Consists of a point with three cutting edges, 
and cast-iron bomb, cast-iron shank with four parallel grooves on the sides, and an 
eye at the butt for the iron-strap. Two movable flukes are fastened with a set- 
screw to the forward end of the shank in rear of the bomb. Length, 31? inches. 

Pierce’s bomb-lance: 

A short explosive lance, with four small metal wings, which may be used in con- 
nection with the darting-gun when the latter is used as a shoulder-gun.. Length, 
154 inches. 

Allen’s bomb-lance: 

An example of the first patented bomb-lance used by American whalemen, for 
which letters-patent. were granted Oliver Allen, Norwich, Conn., September 19, 1846. 
(United States Patent Office, No. 4764.) Rare. Familiarly known to the whale- 
men as the broom-stick lance. Length, 42 inches. 

Cunningham & Cogan’s bomb-lance: 

An improved bomb (with rubber feathers) and cartridge combined, used in con- 
nection with Cunningham & Cogan’s breech-loading gun and Cunningham’s darting- 
gun. Patented December 28, 1875. Length, 16% inches. 

Kelleher’s hand bomb-lance: 

Consists of a lance-head, a tubular magazine, and the ordinary harpoon shank, 
secured to a white-ash handle. A sliding clamp attached to a wire by impact 
explodes the bomb by means of a common friction-primer, such as is used for 
discharging pieces of artillery. Socket served with marline to prevent iron-rust. 
Lance-strap spliced around the socket, seized to the handle in three places, and pro- 
jecting through a hole at the butt. Length of lance and shank, 48} inches. Length 
of pole, 70 inches. 

Brand’s bomb-lance, No. 3: 

Used in connection with Brand’s No. 3 shoulder-gun. New model. Patented in 
1879. Not much used at present. Length, 24 inches. 

Improved darting-gun, bomb-lance, and cartridge combined: 

This lance is for seven-eighths of an inch bore and is constructed in the same 
manner as the shoulder-lance, except that it has no feathers, and loads, when using 
powder, from the end to which the cartridge is attached. 

Whaleman’s hand-lance: 
A lance with a short wide blade, formerly used for killing whales. Superseded by 

the explosive lance. Length, 68 inches. 

Whale hand-lance: 
A lance formerly relied upon altogether for killing whales. Length, 5} feet. 

Whale hand-lance: 

A nickel-plated hand-lance, used in giving the death wound. Length, 5} feet. 

Toggle iron. 
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Seal-lance: 

“Long head; diamond point; common shank and socket. Manufactured by James 
Barton for the New London sealers. New. Length, 324 inches. 

Seal-lance: 

A lance with a short shank, which may be used in killing seal or sea-elephant or 
walrus. Socket with an extended sleeve. Length, 28} inches. 

Seal-lance: ‘ 

A lance for killing seal, sea-elephant, or walrus. Spoon-shaped head and extended 
sleeve or socket. Used by New Bedford sealers. Length, 24 inches. 

Grappling-iron: 

Used to catch the line thrown around the whale, also to anchor the boat to ice. 

Boat-spade: 

Used to cut hole in flukes where the line is made fast by which the whale is towed 
to the ship. 

Cutting-spade: For cutting blubber from whale into pieces to mince. 

Head-spade: Used to disjoint the head. 

Throat-spade: Used to cut the throat off. 

Boarding-knife: For boring hole in blubber and to make it fast for hoisting on ship. 

Mincing-knife: Used in mincing blubber to try out. 

Pike: Used to pitch the blubber. 

Gaff: For hauling the blubber. 

Blubber-hook: Used to hoist blubber on deck. 

APPLIANCES FOR STRIKING. 

Sword-fish harpoon; sword-fish lance; eel spears. 

Sword-fish fisherman: 

Plaster cast of a sword-fish fisherman in typical clothing—that is, a coarse outing 
shirt unbuttoned about the neck, one sleeve rolled up part of the way to the elbow, 
with sou’ wester on head and loose pants carelessly tucked about the top of his sea 
boots. He stands in the pulpit near the end of the bowsprit holding the pole of a 
sword-fish-harpoon in his hand as if in the act of striking a fish. The method of 
catching sword-fish, as practiced on the New England coast, is to steer the vessel 
directly for the fish, the presence of which is made known by the appearance of its 
tail and dorsal fin above the water’s surface. When the man at the bowsprit is 
directly over the fish, which generally happens before the latter is frightened by the 
approaching vessel, the harpoon is thrown, and as the craft sails along the harpoon 
line is reeled out and finally let go, having a buoy at its end. Later the buoy is 
recovered and the fish killed and taken on board. 

APPLIANCES USED IN THE TURTLE FISHERY, FLORIDA. 

Turtle-spear: 

The spear is attached to a pole 12 to 16 feet long, and is thrown into the back of 
the turtle, the fisherman being in a boat. The turtle is drawn in and secured by 
means of a line attached to the spear. By this method the turtle is badly injured, 
cin often dies from the effects of the spear wound, and can not be shipped long 
distances. 

Turtle-pegs: 

A small pointed piece of steel or brass, called a peg, is loosely fitted into a brass 
socket at the end of a 16-foot pole. Some pegs are 4-sided and others are rounded 
like the plug of a boy’s top. A marline line is attached to the peg and runs to the 
hand of the fisherman. The peg is wedged into the socket by means of a bit of cotton 
cloth. When a turtle is seen in water up to 20 feet deep, the pole is hurled at it and 
the peg enters the back shell, and holds fast; the pole becomes detached and is sub- 
sequently picked up, and the turtle is hauled in by means of the line. The peg 
enters the shell one-half to 1 inch, and holds very securely, so that great force is 
sometimes necessary in order to extract it. The turtle is not seriously injured and is 
available for distant shipment alive, the slight bleeding being controlled by a pledget 
of tobacco. Many tortoise-shell turtles, as well as green and loggerhead turtles, are 
taken in this way about the Florida keys and reefs. 

F., C. 1901——22 
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Fisuina ACCESSORIES—Hooks. 

Fish hooks of various kinds used in the mackerel fishery. 
Fish hooks of various sizes and kinds used for general harbor fishing, such as cunner, 

flounder, etc. 
Fish hooks used for pickerel fishing. 
Fish hooks used in trawling for halibut. 
Fish hooks: (1) Forcod trawling. (2 and 3) Haddock trawling. (4, 5, and 6) Cod 

hand-line fishing. (7 and 8) Pollock hand-line fishing. (9 and 10) In- 
shore trawling. 

Blue-fish hooks. 
Mackerel jig. 
Squid jig. The heaviest are used in tides; the lighter ones in slack water. 
Blue-fish squids or hooks. 

SwIvELs. 

Snood swivels used on Georges hand lines. 
Lead sinker swivels used in rip hand-line fishing. 
Georges hawse swivels. 
Line swivels for keeping the twist out of lines. 
Patent snood swivels for Georges hand lines. 
Swivel for rope hawse. 
Line swivel. 
‘‘Pump”’ swivel, or improved snood swivel. 
Improved hawse swivel. 
Staff trawl buoy swivel. 
Mooring-buoy swivel. 
Brass haddock buoy swivels. 
Improved purse-line swivel. 
Trawl buoy swivels. 
Halibut buoy swivel. 

LEADS AND SINKERS. 

Net sinker. 
Sinker for light lines in harbor fishing or shoal water. 

. Sinker for light lines in harbor fishing or shoal water. 

. Sinker for light lines in harbor fishing or shoal water. 
Sinker for inshore hand line, old style. 

. Sinker for inshore hand line, old style. 

. Sinker improved for shore hand-line and pollock fishing. 

. Sinker improved for shore hand-line and pollock fishing. 

. Sinker improved for shore hand-line and pollock fishing. 
10. Sinker improved for rip fishing. 
11. Sinker improved for rip fishing and western bank fishing. 
12. Sinker improved for Georges drift fishing. 
13. Sinker improved for rip fishing and western bank fishing. 
14. Sinker improved for rip fishing. 
15. Sinker improved for shore hand-line and pollock fishing. 
16. Sinker improved for shore hand-line and pollock fishing. 
17. Sinker improved for shore hand-line and pollock fishing. 
18. Sinker, old style, for inshore hand-line fishing. 
19. Sinker, old style, for inshore hand-line fishing. 
20. Sinker, old style, for inshore hand-line fishing. 
21. Sinker for light lines in harbor fishing. 
22. Sinker for light lines in harbor fishing. 
23. Sinker for light lines in harbor fishing. 
24. Net sinkers. 
25. Net sinkers. 
26. Sinker for light line harbor fishing, improved. 
27. Sinker, old style, for shore hand-line fishing. 
28. Sinker or lead, 9 pounds, for Georges hand-line fishing. 
29. Sinker or lead, 8 pounds, for Georges hand-line fishing. 
30. Sounding lead, improved, having a metal fin to keep it from turning and twist- 

ing the line. The hole in the lower end, when sounding, is filled with soap 
to which the sand or mud at the bottom of the ocean adheres, showing the 
character of the bottom. 

31. Old style sounding lead without the fin, 

OONIDOP whe 
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SHORE AND VESSEL ACCESSORIES. 

Short-handled haddock or dory gaff. Long-handled Georges gaff. 
Mackerel gaff. Iron halibut hand gaff. 
Three-tined fork. Two-tined fork. One-tined fork or pew. 
Three-pronged ice chopper. 
Mackerel bait mill. 
Squilgee. 
Gob stick and killer. 
Hurdy-gurdy. This is attached to the dory and is used in the halibut fishery to 

haul up the halibut trawls. 
Cockle hammer, for breaking cockles for bait in rip fishing. 
Salt scoop, used in salting fish of all kinds on the Grand Banks. 
Ice scoop, used in the halibut fishery for icing halibut. 
Wooden dory scoop. 
Torch made of galvanized iron and used on the decks of fishing vessels while baiting 

up trawls and dressing fish at night. 
Sticking Tommy, or candle holder: A candlestick in general use on fishing vessels 

which ean be stuck on horizontal or perpendicular surfaces below decks. 
Dummy roller: A trawl roller which is attached to the gunwale of the dory to haul 

trawls in shoal water. 
Patent roller, used on the gunwale of the dories for hauling trawls in deep water. 
Fishermen’s woolen mittens, used in handling fish on the banks in winter. 
Cotton mittens, used in gibbing mackerel and in general use where woolen mittens 

would be too warm. 
Small woolen nippers, used for hand-line or single-dory fishing on the inshore grounds. 
Large nippers, used for hand-line fishing on Georges Bank, haddock trawling, etc. 
Rubber nippers, used for shore fishing, hand lines, ete. 
Rubber bands, used for holding on mittens. 
Rubber bands, used for holding the oil clothes close around the rubber boot. 
Mackerel bait heaver, used for throwing bait or ‘‘chum’’ to toll mackerel alongside 

the vessels. 
Soapstone boot drier, used for drying rubber boots on fishing vessels. The soapstone 

is heated and placed in the boot over night. 
Files used for sharpening fish hooks. 
Rubber finger cot used to protect the finger when cut or injured. 
Tin horn used in dory in foggy weather. 
Oak mallet used in the halibut fishery for pounding ice; it is preferred to anything 

else as the ice is pounded to almost the consistency of snow and keeps the 
fish in better condition than coarse ice. 

Oak scrub broom, in general use on fishing vessels for scrubbing dories, decks, pens, 
etc., to remove blood, scales, etc., after dressing fish. 

Seine needle, used for mending seines. 
Sailors’ palm, used for mending sails. 
Curry comb, used in fish houses and markets for scaling and cleaning fish. 
Mackerel jig mold, with hook in position. 
Splicer, used in making cod trawls and small lines. 
Splicer, used in making halibut trawls. 
Mackerel bait mill. 
Mackerel plow or reamer, used for cutting two cracks, one on each side of the belly of 

the fish, to give it the appearance of being fatter than it really is. 
Halibut ca aR used in fish-houses for cutting off the heads of halibut and 

arge cod. 
Halibut fletching knife, used for cutting from the bone the flesh which is to be salted 

and smoked. 
Common bait knife, used for cutting up bait for cod, haddock, and other fishes. 
Bait chopper, used in halibut fishery for chopping bait. 
Haddock rippers, used for ripping haddock open. 
Clam knife, used for opening clams for bait. 
Mackerel splitting knife, used for splitting mackerel open. 
Skinning knife, used in fish lofts for skinning dry fish. 
Skinning hook, used in skinning lofts for removing the nape bone. 
Cod throating knife, used for throating cod and other large fish. 
Splitting knife, used for splitting round fresh cod in preparing them for salting. 
Scraping knife, used in halibut fishery to remove flesh and blood from the backbone 

after cutting. 
Oyster hardie: Types No. 1 and 2, made of iron, are in common use in oyster houses 

in Philadelphia, New York, and Baltimore. Type No. 3 is known as the 
Philadelphia pattern. 
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SHORE AND VESSEL AccESSORIES—Continued. 

Break hammer, used in oyster houses in connection with the hardie for breaking off 
the end of the oyster shell. 

Pliers, used for opening fresh-water mussels in order to remove the pearls. 
Pearl knife, used for opening and removing pearls from fresh-water mussels. 
Clam knife. Clam tongs. 
Culling hammers: These hammers represent the various types used for culling 

oysters on board vessels and in oyster houses. 
Stabbing knife: Type used in Baltimore and Crisfield. 
Oyster knives: 
Type used in Providence, R. I. 
With hook blade. Type used in Norfolk. 
Straight blade. Used in Alexandria, Va. 
New York patterns Nos. 1, 2, 3, 4, 5. 
Sampler’s knife. Plain blade. 
Used in Gulf coast States. Used in New Haven. 

PHOTOGRAPHS, FISHERIES SERIES. 

Shore fisheries: 

Pile-driver fordriving pound-net stakes, 
Edenton, N. C. 

Tarring apparatus for pound net, Eden- 
ton. 

Pound-net boat, Edenton. 
Laying out theseine, Albemarle Sound. 
Baiting the seine, Albemarle Sound. 
Pound-net boat with catch, Albemarle 

Sound. 
Pound-net fish-houses, Edenton, N.C. 
Hanging pound nets out to dry, Eden- 

ton. 
Complete establishment of a pound net 

fisherman, Edenton. 
Engine house of one of the large seines, 

Albemarle Sound, 2 views. 
Engine house and steamboats with 

seines aboard, Albemarle Sound. 
Pound net and steamer, Cape Cod, 

Mass., 2 views. 
Pontoon for driving trap stakes, North 

Truro, Mass. 
Weir of J. M. Ellis, Deer Island, 
Herring weir, near Eastport, Me. 
Taking the fish out of a weir. 
Showing character, rig, and method of 

mooring boats, Delaware City, Del. 
Typical sturgeon boats and two pon- 

toons upon which the fish are 
dressed and caviar made. 

Boats, sturgeon nets drying in the 
background, Delaware City, Del. 

Group of fishermen and implements, 
Delaware City. 

Cat-rigged fishing boats, Nantucket. 
Sailing dories and other small boats, 

Cape Ann, Mass. 
Transferring fish from live-car to ves- 

sel, Rockport, ‘Tex, 
Taking fish from live-car, Rockport. 
Chinese market, San Francisco. 
Fish-cart used in New England. 
Fish-house, Pensacola, Fla. 
Fish market houses, Rockport, Tex. 
Taking on ice preparatory to leaving. 
Mending the seine. 
Drying the seine on reel. 

Me. 

Shore fisheries—Continued. 

Drying seine on board, Rockport, Tex. 
Drying the seine, Biloxi, Miss. 

Oyster fisheries: 

Oyster canoes at wharf, Hampton, Va. 
Oyster vessel entering Palox River, 

Washington. 
Apparatus used in the oyster industry, 

Galveston, Tex. 
Tangles used for catching star-fish. 
Oyster dredges, etc., in storage, New 

Haven, Conn. 
Oyster lugger, Chemare Camanada, La. 
Oyster boat, Rockport, Tex. 
ae for oysters, Corpus Christi 

Aone Never Tell, Mobile, Ala. 
Unloading oysters, Lopez, La. 
Load of oysters at Biloxi, Miss. 
Oyster shucking at Biloxi. 
Oyster house of John Dalton, Morgan 

City, La. 
Shucking oysters, C. H. Pierson’s can- 

nery, Baltimore, Md. 
Capping oyster cans, Baltimore. 
Packing raw oysters, Baltimore. 
View ateainine room, C. H. Pierson’s, 

Baltimore. 
Shipping oyster shells for cultivated 

beds, New Haven, Conn. 
Vessel loaded with shells for planting 

on artificial beds. 
North Carolina oyster boats at Wash- 

ington, N. C. 
Oyster boats frozen in at Cambridge, 

) 
Oyster steamer, New Haven, Conn. 
Oyster boat ready for dredging. 
Oyster shells, San Francisco Bay. 
Oysters exposed at low tide, San Fran- 

cisco Bay. 
Fence around oyster beds, San Fran- 

cisco Bay. 
Tonging oysters, San Francisco Bay. 
Sorting and cleaning oysters for market, 

San Francisco Bay. 
Oyster station, San Francisco Bay. 
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PHOTOGRAPHS, FISHERIES SERIES—Continued. 

Shad fisheries: 

Steam capstan; taking in line slack, 
Stony Point Fishery. 

Taking in quarter line slack, Stony 
Point Fishery. 

Hauling the land end of shad seine, 
Moxley Point, Md. 

Landing the seine, Moxley Point, Md. 
Landing shad seine, Chapman’s Point, 

Potomac River, Va. 
Hauling the land end of seine, Stony 

Point Fishery, Va. 
Hauling the land end by hand, Stony 

Point fishery, Va. 
Stony Point seine just before landing. 
‘* Drying up”’ fish in ‘‘bunt”’ of seine. 
Preparing to boat seine, Stony Point. 
Commencing to boat seine, Stony Point. 
Bunting the haul prior to loading mar- 

ket scow, Stony Point, Va. 
J. Osmond & Song’ fishing floats, Havre 

de Grace, Md. 
Shad gill fishing camp, Susquehanna 

River, Md. 
Potomac River shad giller and ark, 

Piscataway Creek. 
Potomac shad-fishing camp, White 

House shore, Virginia. 
Stony Point fishery, Potomac River. 
Engine house, Stony Point fishery. 

Cod fisheries: 

Discharging cod from vessel. 
Packing cod. 
Cleaning cod, 2 views. 
Cod salted in butts. 
peranon with kenches of dry-salted 

cod. 
Cod spread on flakes to dry, 5 views. 
Cod-fishing. 
Shore cod-fishing boat. 
Loading salt cod on vessel. 
Unloading, dressing, and splitting cod 

for curing, Gloucester, Mass. 
Discharging salted cod. 
Preparing trawls on board cod-fishing 

vessel. 

Menhaden fisheries: 

Menhaden factory, Tiverton, R. I. 
Unloading the menhaden. 
Dumping fish into the pens. 
Interior of factory, 2 views. 
Wharf at menhaden factory. 

Halibut fisheries: 

Unloading fresh halibut, Gloucester, 
Mass. 

Weighing and packing fresh halibut. 
Cleaning halibut. 
Halibut smoking, Gloucester, Mass. 
Kenches and butts of fletched halibut 

ready for smoking, Gloucester. 
Crew of fresh-halibut schooner, Glou- 

cester, Mass. 

Mackerel fisheries: 

Mackerel schooner getting under way, 
Gloucester, Mass. 

Inspecting mackerel. 
Mackerel schooner at wharf. 
Mackerel canning factory, North Truro, 

Mass. 
Canning salt mackerel, Gloucester. 
Interior of mackerel cannery. 

Sardine fishery: 

Sardine cannery, Eastport, Me. 
Sardine steamer, Eastport. 
Unloading fish at cannery. 
Dressing sardines, Eastport. 
Sardines in baskets ready for drying. 
Drying sardines, Eastport. 
Racks for holding trays of sardines 

after baking. 
Sardines cooling on the racks. 
Frying sardines, Green’s cannery, East- 

port, Me. 
Packing room of sardine cannery, East- 

port. 
Sealing room, men sealing cans. 

Clam fisheries: 

Digging clams, Little Deer Island, 
Maine. 

Clam fishermen and dories, ‘‘T’’ Wharf, 
Boston, Mass. 

Clam-shucking establishment. 
Clam cannery. 7 

Fishing vessels: 

Halibut schooner Oliver W. Holme. 
Halibut schooner Mildred V. Lee, Glou- 

cester, Mass. 
Mackerel schooner Oasis. 
Cod schooner bound out. 
Beam trawler Resolute, Gloucester. 
Fishing schooner in Boston harbor. 

Views illustrating the fisheries of Alaska: 

Bering Sea cod. 
Bering Sea cod, showing weights and 

lengths. 
Seining herring in Alaska. 
Salmon drying by natives in Alaska, 2 

views. 
Driving off rejected seals, St. Paul 

Island. 
Clubbing the seals, St. Paul Island. 
Sticking seals just clubbed. 
Skinning the seals. 
Seal carcasses after skins are removed. 
Kitovi rookery, St. Paul, Pribilof 

Islands. 
Bachelor seals, reef rookery, Pribilof 

Islands, 2 views. 
Hauling ground for bachelor seals, reef 

rookery,*Pribilof Islands. 
A drive for killing bachelor seals, Pri- 

bilof Islands, 
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PHOTOGRAPHS, FISHERIES SERIES—Continued. 

Salmon fisheries: 
Trap net at Hunot Point, Skagit Bay, 

Washington. 
Crib of trap net at Demock Point, Skagit 

Bay. 
Removing salmon from trap net, Point 

Roberts. 
Dip-net fishing for 

River. 
Cannery at Lake Eyak, Alaska. 
Cannery at Tanglefoot Bay, Alaska. 
Cannery at Orca, Alaska. 
Cannery at Loring, Alaska. 
Cannery Point, Point Roberts, Wash. 
Karluk, Alaska. 
Fish cutter in salmon cannery. 
Retorts and test kettles in salmon 

cannery. 
Filling machine in salmon cannery. 
Topping machine in salmon cannery. 
Soldering machine in salmon cannery. 
Test kettle in salmon cannery. 
Cooling room in salmon cannery. 
Lacquer room in salmon cannery. 
Salmon barrier, McDonald Bay, Alaska. 
Salmon barrier, Redfish Bay, Alaska. 
Salmon barrier, head of Nichols Bay, 

Alaska. 
Fisherman’s hut, Hessa, Alaska. 
Saltery, Uganuk Bay, Alaska. 

salmon on Fraser 

Shrimp fisheries: 

Village of shrimp fishermen, Pt. San 
Pablo, California. 

Chinese shrimp fishing junk, California. 
Drying and mending nets. 
Treading out dried shrimp. 
Shrimp meat, baskets, nets, ete. 
Winnowing machine for separating 

shells and meat. 

Market fisheries: 

Sturgeon float, Delaware City, Del. 
Female sturgeon on float. 
Sturgeon wharf of packing house. 
Lobster pots, Greens Landing, Me. 
Fishing lobster pots. 

Packing houses: 

Smokehouse with herring boxes in fore- 
ground. 

Carrying herring to smokehouse. 
Hogshead smokehouse. 
Stringing fish for smoking. 
Smoked Columbia River salmon. 

Packing houses—Continued. 

Fish-freezing plant, Detroit, Mich. 
Shipping room of Cincinnati Fish and 

Oyster Co. 
Freezing room of Cincinnati Fish and 

Oyster Co. 
Storage room of Cincinnati Fish and 

Oyster Co. 
Pan of frozen 

Mich. 
Frozen white-fish ready for packing. 

white-fish, Detroit, 

Miscellaneous: 

Mending nets, Portland, Me. 
Packing salt fish. 
Shipping room, dry-salted fish, Glou- 

cester, Mass. 
Preparing boneless fish, Gloucester. 
Drying codfish, Southwest Harbor, 

Me. 
Splitting hake in hake house, Portland, 

Me. 
Herring smoke-houses, fish-houses, fish- 

erman’s dwelling, and farm. 
Herring smoke-houses, Lubec, Me. 
Washing, draining, and flaking herring 

at sardine cannery, Eastport, Me. 
Sardine factory, Eastport, Me. 
Unloading sardines, Eastport, Me. 
Herring freighter, Friendship, Me. 
Pinkey bound for fishing-grounds. 
Mending herring nets. 
Dressing and salting mackerel on board 

vessel. 
Fish wharf with hauls of mackerel at 

East Gloucester, Mass. 
Sacre weighing, and packing mack- 

erel. 
Pickling and branding mackerel. 
Mackerel fleet in Southwest Harbor, 

Maine. 
Cleaning mackerel on fishing boat, 

Little Deer Isle, Me. 
Culling mackerel, Gloucester. 
Revolving brushes for cleaning mack- 

erel, Portland, Me. 
Menhaden steamer unloading, men 

overhauling and_ salting purse 
seines, Tiverton, R. I 

Dressing halibut on deck of schooner. 
Trimitive menhaden factory. 
Flitches of salted halibut on flakes 

before going to the smoke-house, 
Gloucester, Mass. 
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PRODUCTS OF THE FISHERIES. 

General classification: 
A. Products used as food. 
B. Products used as clothing (furs). 
C. Products used in the arts and manufactures. 

. Fertilizers. 

. Oils and fats. 
Glue and isinglass. 
Leathers. 
Ivory bone and shell. 

. Pearls and nacre, including a series illustrating the manufacture of pear! 
buttons from fresh-water mollusks. 

7. Sponges. 

Notr.—The material illustrating this classification was obtained chiefly through the courtesy of 
the firms and individuals whose names are appended. 

> ye 0 DO 

Foop Propucts PRESERVED BY DRyY-SALTING. 

One box bloaters, Cromarty, National Fish Company, Boston, Mass. 
One box cod, A. Booth Packing Company, Chicago, Il. 
Three boxes cod, Howard W. Spurr & Co., Boston, Mass. 
Two boxes cod, Potter & Wrightington, Boston, Mass. 
Six boxes cod, boneless, A. Booth Packing Company, Chicago, III. 
Four boxes cod, boneless, B. D. Snow & Co., Boston, Mass. 
One box cod, boneless, Consumers Fish Company, Gloucester, Muss. 
Twelve boxes cod, boneless, John Pew & Sons, Gloucester, Mass. 
Three boxes cod, boneless, National Fish Company, Boston, Mass. 
Four boxes cod, boneless, Potter & Wrightington, Boston, Mass. 
Three cartons cod, boneless, Lord Bros. & Co., Portland, Me. 
Qne carton cod, boneless, Shute & Merchant, Gloucester, Mass. 
Two cans cod, boneless, E. T. Russell & Co., Boston, Mass. 
One carton cod, boneless, Harvey C. Smith, Gloucester, Mass. 
Four cartons cod, boneless, Slade, Gorton & Co., Gloucester, Mass. 
One box cod, boneless, Georges, Harvey C. Smith, Gloucester, Mass. 
Twenty-five boxes cod, boneless, Georges, Shute & Merchant, Gloucester, Mass. 
Three cartons cod, boneless, Georges, Shute & Merchant, Gloucester, Mass. 
One box cod, boneless, Georges, Slade, Gorton & Co., Gloucester, Mass. 
One carton cod, boneless, Georges, Harvey C. Smith, Gloucester, Mass. 
Two boxes cod, boneless, Georges, National Fish Company, Boston, Mass. 
Four boxes cod, boneless, Howard W. Spurr & Co., Boston, Mass. 
Three boxes cod, boneless, Potter & Wrightington, Boston, Mass. 
Eight boxes cod, boneless, Lord Bros. & Co., Portland, Me. 
Nine cartons cod, boneless, Lord Bros. & Co., Portland, Me. 
Two boxes cod, boneless, Knowles Freeman Fish Company, Boston, Mass. 
Two cartons cod, desiccated, Union Fish Company, San Francisco, Cal. 
One box cod, extra choice, National Fish Company, Boston, Mass. 
One carton cod, fibered, Shute & Merchant, Gloucester, Mass. 
One can cod, fibered, Shute & Merchant, Gloucester, Mass. 
One box codfish-ball stock, Consumers’ Fish Company, Gloucester, Mass. 
One box cod, Georges, Crown Packing Company, Gloucester, Mass. 
Two boxes cod, Georges, John Pew & Sons, Gloucester, Mass. 
One box cod, Georges, National Fish Company, Boston, Mass. 
Two boxes cod, Georges, middles, A. Booth Packing Company, Chicago, Il. 
Three boxes cod, Georges, selected, A. Booth Packing Company, Chicago, IIl. 
Two boxes cod, selected, John Pew & Sons, Gloucester, Mass. 
Eight cartons cod, selected, Lord Bros. & Co., Portland, Me. 
Three boxes cod, selected, Lord Bros. & Co., Portland, Me. 
Five boxes cod, shredded, J. W. Beardsley’s Sons, New York, N. Y. 
One box cod, table fish, Consumers’ Fish Company, Gloucester, Mass. 
Three cartons cod, tablets and cream, John Pew & Sons, Gloucester, Mass. 
Two cartons cod, waffle, Shute & Merchant, Gloucester, Mass. 
One box haddock, finnan haddie, National Fish Company, Boston, Mass. 
One can haddock, finnan haddie, National Fish Company, Boston, Mass. 
Two boxes haddock, finnan haddie, A. Booth Packing Company, Chicago, Ill. 
One box halibut, boneless, California Fish Company, Los Angeles, Cal. 
Three cartons herring, boneless, Potter & Wrightington, Boston, Mass. 
Two cartons pollock, Lord Bros. & Co., Portland, Me. 
One box pollock, boneless, Lord Bros, & Co., Portland, Me. 
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Foop Propucts PRESERVED BY SMOKING. 

One box bloaters, smoked, John Pew & Sons, Gloucester, Mass. 
Two cans carp, silver, smoked, Max Ams, New York, N. Y. 
One can eels, smoked, William Haaker Company, New York, N. Y. 
Two cans eels, smoked, Max Ams, New York, N. 
One box halibut, smoked, Consumers’ Fish Company, Gloucester, Mass. 
One box halibut, smoked, Crown Packing Company, Gloucester, Mass. 
One carton halibut, smoked, Lord Bros. & Co., Portland, Me. 
One carton halibut, smoked, chipped, G. 8. Parker & Co. 
One jar halibut, smoked, luncheon, H. C. Smith. 
Two boxes halibut, smoked, John Pew & Sons, Gloucester, Mass. 
Three packages herring, boneless, smoked, J. W. Beardsley’s Sons, New York, N. Y. 
One can herring, boneless, smoked, Max Ams, New York, N. Y. 
Two boxes herring, smoked, Lord Bros. & Co., Portland, Me. 
Two boxes herring, Potomac roe (alewives), Henry Thompfordt, Washington, D. C. 
Two cans pickerel, smoked, Max Ams, New York, N. Y. 
Two cans salmon, lake, smoked, Buckeye Fish Company, Cleveland, Ohio. 
Two cans sturgeon, smoked, Max Ams, New York, N. Y. 
Two cans sturgeon, smoked, in tomato sauce, Buckeye Fish Co., Cleveland, Ohio. 
Two cans trout, lake, smoked, Max Ams, New York, N. Y. 
Five boxes lake fishes, various, Wolverine Fish Company, Detroit, Mich. 

Foop Propucts PicKLED IN BRINE. 

Two cans anchovies, William Haaker Company, New York, N. Y. 
Three cans caviar, prime Russian, William Haaker Company, New York, N. ‘Y. 
Ten cans caviar, prime Russian, Max Ams, New York, N. Y. 
Four cans caviar, Russian, William Haaker Company, New York, N. Y. 
Fight cans caviar, Russian, Max Ams, New York, N. Y. 
One barrel ciscoes, A. Booth Packing Company, Chicago, II. 
Two cans cod, corned, Burnham & Merrill, Portland, Me. 
One kit cod, pickled, B. D. Snow & Co., Boston, Mass. 
Two kits cod tongues, B. D. Snow & Co., Boston, Mass. 
One kit cod tongues and sounds, Knowles Freeman Fish Company, Boston, Mass. 
One kit cod tongues and sounds, Potter & Wrightington, Boston, Mass. 
One kit halibut fins, Potter & Wrightington, Boston, Mass. 
One kit halibut fins, B. D. Snow & Co., Boston, Mass. 
One pail herring, lake, Buckeye Fish Company, Cleveland, Ohio. 
One kit herring, split, Potter & Wrightington, Boston, Mass. 
One kit herring, split, B. D. Snow & Co., Boston, Mass. 
Two kits herring, various brands, Knowles Freeman Fish Company, Boston, Mass. 
Four kits mackerel B. D. Snow & Co., Boston, Mass. 
Four kits mackerel, National Fish Company, Boston, Mass. 
Seven kits mackerel, No. 2, Knowles Freeman Fish Company, Boston, Mass. 
Two kits mackerel, bloater, Knowles Freeman Fish Company, Boston, Mass. 
Five kits mackerel, mess, Consumers’ Fish Company, Gloucester, Mass. 
Two cans mackerel, mess, Consumers’ Fish Company, Gloucester, Mass. 
Five boxes mackerel, mess, Consumers’ Fish Company, Gloucester Mass. 
Six kits mackerel, mess, Potter & Wrightington, Boston, Mass. 
One pail pickerel, No. 1, A. Booth Packing Company, Chicago, III. 
One and one-quarter barrels pickerel, No.1, Buckeye Fish Company, Cleveland, Ohio. 
One pail pickerel, No. 2, Buckeye Fish Company, Cleveland, Ohio. 
Two cans roe (new caviar), Buckeye Fish Company, Cleveland, Ohio. 
Two cans roe, salted from lake-fish eggs, Buckeye Fish Company, Cleveland, Ohio. 
Two pails roe, shad, salt, Potomac, Henry Thompfordt, Washington, D. C. 
One pail salmon, Columbia River, A. Booth Packing Company, Chicago, Il. 
One kit salmon, mess, Potter & Wrightington, Boston, Mass. 
One kit salmon trout, Potter & Wrightington, Boston, Mass. 
One kit salmon trout, B. D. Snow & Co., Boston, Mass. 
Three cans sardellen, William Haaker Company, New York, N. Y. 
Six cans sardellen, Max Ams, New York, N. Y. 
One pail shad, salt, Potomac, Henry Thompfordt, Washington, D. C. 
One pail trout, No. 1, A. Booth Packing Company, Chicago, III. 
One and one-fourth barrels trout, No. 1, Buckeye Fish Company, Cleveland, Ohio. 
One pail white-fish, No. 1, A. Booth Packing Company, Chicago, Ill 
One barrel white-fish, No. 1, A. Booth Packing Company, Chicago, III. 
One barrel white-fish, ‘‘family,’’ A. Booth Packing Company, Chicago, Ill. 
One pail white-fish, ‘‘family,’’ A. Booth Packing Company, Chicago, Ill. 
One pail white-fish, ‘‘family,’? Buckeye Fish Company, Cleveland, Ohio. 
Two pails white-fish, Wolverine Fish Company, Detroit, Mich. 
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Foop Propucts PICKLED IN VINEGAR. 

Two cans eels, pickled in jelly, William Haaker Company, New York, N. Y. 
Four cans eels, pickled in jelly, Max Ams, New York, N. Y. 
One pail herring, spiced, A. Booth Packing Company, Chicago, III. 
Two cans herring (Russian sardines), in spices, Max Ams, New York, N. Y. 
One keg herring (Russian sardines), William Haaker Company, New York, N. Y. 
One pail herring (Russian sardines), William Haaker Company, New York, N. Y. 
Two cans lake shad, Buckeye Fish Company, Cleveland, Ohio. 
Eight cans mackerel in souse, W. Underwood Company, Boston, Mass. 
Four cans mackerel soused, California Fish Company, Los Angeles, Cal. 
One box mackerel soused, California Fish Company, Los Angeles, Cal. 
Two cans mackerel soused, Potter & Wrightington, Boston, Mass. 
Two cans mackerel soused, E. T. Russell & Co., Boston, Mass. 
Two cans mackerel soused, Sea Coast Packing Company, Chicago, Il. 
Two cans sardines spiced in souse, W. Underwood Company, Boston, Mass. 
Two cans shrimp, pickled, KE. T. Russell & Co., Boston, Mass. 

pucts CANNED I ibe Foop Pro CAN nO 

Two cans sardines, William Haaker Company, New York, N. Y. 
Two cans sardines, De Long & Seaman, Boston, Mass. 
Sixteen cans sardines, Sea Coast Packing Company, Chicago, Ill. 
Ten cans sardines, W. Underwood Company, Boston, Mass. 
Four cans sardines, Grady & Co., Eastport, Me. 
Two cans sardines, E. T. Russell & Co., Boston, Mass. 
Fourteen cans sardines, California Fish Company, Los Angeles, Cal. 

Foop Propucts CANNED WITH SPICES, SAUCES, VEGETABLES, ETC. 

Two cans codfish balls, Shute & Merchant, Gloucester, Mass. 
Four cans codfish balls, Potter & Wrightington, Boston, Mass. 
Two cans crab meat, deviled, Barataria Canning Company, Biloxi, Miss. 
Four cans crabs, deviled, McMenamin & Co., Hampton, Va. 
One can herring, Bismarck in spices, William Haaker Company, New York, N. Y. 
One can herring, kippered, De Long & Seaman, Boston, Mass. 
One can herring, rollmops in senf sauce, William Haaker Company, New York, N. Y. 
Two cans mackerel in mayonnaise, E. T. Russell Company, Boston, Mass. 
Four cans mackerel in mustard, California Fish Company, Los Angeles, Cal. 
One can mackerel in mustard, Grady & Co., Eastport, Me. 
Two cans mackerel in mustard, Potter & Wrightington, Boston, Mass. 
Eight cans mackerel in mustard, W. Underwood & Co., Boston, Mass. 
Four cans mackerel in tomato sauce, California Fish Company, Los Angeles, Cal, 
Two cans mackerel in tomato sauce, Potter & Wrightington, Boston, Mass. 
Two cans mackerel in tomato sauce, E. T. Russell Company, Boston, Mass. 
Eight cans mackerel in tomato sauce, W. Underwood & Co., Boston, Mass. 
One can oysters, spiced, Martin Wagner Company, Baltimore, Md. 
Two cans rock bass in tomato sauce, Buckeye Fish Company, Cleveland, Ohio. 
Four cans sardines in mayonnaise, E. T. Russell Company, Boston, Mass. 
Three cans sardines in mustard, Grady & Co., Eastport, Me. 
Four cans sardines in mustard, Sea Coast Packing Company, Chicago, III. 
Two cans sardines in mustard, W. Underwood & Co., Boston, Mass. 
Two cans sardines in tomato sauce, Sea Coast Packing Company, Chicago, Ill. 
Two cans sardines in tomato sauce, W. Underwood Company, Boston, Mass. 
Two cans sardines, spiced, Sea Coast Packing Company, Chicago, Iil. 
Two cans seaquad, spiced, Sea Coast Packing Company, Chicago, III. 
Two cans trout, speckled, in tomato sauce, Buckeye Fish Company, Cleveland, Ohio. 
Two cans white-fish roe in tomato sauce, Buckeye Fish Company, Cleveland, Ohio. 

Foop PropuctS CANNED PLAIN. 

Two cans ciscoes, Buckeye Fish Company, Cleveland, Ohio. 
Three cans clams, Burnham & Merrill, Port'and, Me. 
One can clams, De Long & Seaman, Boston, Mass. 
Two cans clams, fresh, Potter & Wrightington, Boston, Mass. 
Two cans clams, fresh, Little Neck, E. T. Russell & Co., Boston, Mass. 
Two cans clams, fresh, Little Neck, Sea Coast Packing Company, Chicago, III. 
Six cans clams, Little Neck, W. Underwood Company, Boston, Mass. 
One can clams, lunch, Burnham & Merrill, Portland, Me. 
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Foop Propucts CANNED PLAIN—Continued. 

One ean ciams, lunch, A. H. Bailey, Boston, Mass. 
Four cans crab meat, fresh, McMenamin & Co., Hampton, Va. 
Two cans green turtle meat, A. Booth Packing Company, Chicago, Ill. 
Two cans herring, fresh, Sea Coast Packing Company, Chicago, II. 
Two cans 1obsters, Burnham & Merrill, Portland, Me. 
Four cans lobsters, De Long & Seaman, Boston, Mass. 
Two cans lobsters, fresh, W. Underwood Company, Boston, Mass. 
Six cans lobsters, fresh, Paul Taylor Brown Company, New York, N. Y. 
Four cans lobsters, fresh, EK. T. Russell & Co., Boston, Mass. 
Three cans lobsters, lunch, Burnham & Merrill, Portland, Me. 
Two cans mackerel, fresh, Burnham & Merrill, Portland, Me. 
Two cans mackerel, shore, John Pew & Sons, Gloucester, Mass. 
Two cans oysters, black diamond brand, A. Booth Packing Company Chicago, IIl. 
Two cans oysters, cove, Martin Wagner Company, Baltimore, Md. 
Ten cans oysters, fresh, A. Booth Packing Company, Chicago, IIl. 
Two cans oysters, fresh, cove, Barataria Canning Company, “Biloxi, Miss. 
Four cans oysters, Louisiana cove, G. W. Dunbar’ s Sons, New Orleans, La. 
Four cans oysters, lunch, Martin W agner Company, Baltimore, Md. 
Three cans oysters, Milford Haven, Martin Wagner Company, Baltimore, Md. 
Two cans prawns, A. Booth Packing Company, Chicago, III. 
Ten cans salmon, A. Booth Packing Co., Chicago, Til. 
Five cans salmon, fresh, Alaska Fisherman’s Packing Company, Portland, Oreg: 
Seventy-five cans salmon, fresh, Columbia River Packers’ Association , Astoria, Oreg. 
Twelve cans salmon, fresh, Everding & Farrell, Portland, Oreg. 
Twenty-two cans salmon, fresh, Ge Megler & Co., Brookfield, Wash. 
Six cans salmon, fresh, Potter & Wrightington, Boston, Mass. 
Two cans salmon, fresh, Southern Oregon Improvement Company, Portland, Oreg. 
Ten cans salmon, fresh, Union Fisherman’s Cooperative Packing Co., Astoria, Oreg. 
Twelve cans salmon, fresh, Warren Packing Company, Portland, Oreg. 
Forty-eight cans salmon, Alaska Packers’ Association, San Francisco, Cal. 
One can “salmon, Bristol Packing Company, San Francisco, Cal. 
Four cans salmon, G. W. Hume, San Francisco, Cal. 
Three cans salmon, Rk. D. Hume, San Francisco, Cal. 
Eight cans salmon, Hume Bros. & Hume, San Francisco, Cal. 
Four cans salmon, L. A. Pederson & Naknek Packing Company, San Francisco, Cal. 
Twenty-four cans salmon, Sacramento River Packers’ Assoc., San Francisco, Cal. 
Two cans shrimps, fresh, Barataria Canning Company, Biloxi, Miss. 
Eight cans shrimps, fresh, G. W. Dunbar’s Sons, New Orleans, La. 
Four cans shrimps, fresh, E. T. Russell & Co., Boston, Mass. 
Twenty-two boxes lake fishes, various, Wolverine Fish Company, Detroit, Mich. 
Fifteen boxes salt-water fishes, various, Wolverine Fish Company, Detroit, Mich. 

Soups, ales ina EXTRACTS, ETC. 

Two bottles clam bouillon, E. 8. Burnam Company, New York. 
Three cans clam broth, Franco- COREE Food Company, New York, N. Y. 
Three bottles clam broth, E. 8. Burnam Company, New York. 
Two cans clam chowder, E. 8. Burnam Company, New York. 
One can clam chowder, Burnham & Merrill, Portland, Me. 
Six cans clam chowder, Curtice Brothers, Rochester, N. Y. 
Three cans clam chow der, Franco-American Food Company, New York, N. NG 
Two cans clam chowder, Potter & Wrightington, Boston, Mass. 
Two cans clam chowder, W. Underwood Company, Boston, Mass. 
One can clam juice, E. S. Burnam Company, New York. 
One can clam juice, Burnham & Merrill, Portland, Me. 
Three cans green turtle, clear, Franco-American Food Company, New York, N. Y. 
Six cans green turtle soup, Curtice Brothers, Rochester, N. Y. 
Three cans green turtle, thick, Franco-American Food Company, New York, N. Y. 
Three cans terrapin, Franco-American Food Company, New York, N. Y. 
Six cans terrapin soup, Curtice Brothers, Rochester, N. Y. 
Four cans clam extract, Arthur H. Bailey, Boston, Mass. 
One can fish-ball stock, Consumers’ Fish Company, Gloucester, Mass. 

MIscELLANEOUS. 

Ten jars salmon eggs, prepared for bait, Charles R. Gatchet & Co. 
Ten cakes abalone meat, dried by C hinese in San Francisco, U. 8. Fish Commission. 
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Propucts OF THE FISHERIES—USED AS CLOTHING (Furs). 

Seal skin, dressed, showing method of preparation for manufacture, one-third natural; 
: one-third plucked; one-third plucked and dyed. C. C. Shayne, N. Y. 
Seal skin, dressed, plucked, and dyed, ready for manufacture. C. C. Shayne, N. Y. 
Beaver skin, dressed, natural, C. ¢ Shayne, New York, N. Y. 
Beaver skin, dressed, plucked, C. C. Shayne, New York, N. Y. 
Beaver skin, dressed, plucked, and dyed, C. C. Shayne, New York, N. Y. 
Otter skin, dressed, natural, C. C. Shayne, New York, N. Y. 
Otter skin, dressed, plucked, C. C. Shayne, New York, N. Y. 
Otter skin, dressed, plucked, and dyed, C. C. Shayne, New York, N. Y. 
Hair seal skin, dressed, natural, C. C. Shayne, New York, N. Y. 
Wool seal skin, dressed, natural, C. C. Shayne, New York, N. Y. 
Sea otter skin, dressed, natural (sample), U. S. Fish Commission. 
Mink skin, dressed, natural, U. 8. Fish Commission. 
Muskrat skin, dressed, natural, U. 8. Fish Commission. 

Propucts OF THE FISHERIES—FERTILIZERS. 

Tobacco starter, Russia Cement Company, Gloucester. 
Essex special tobacco manure, Russia Cement Company, Gloucester. 
Essex corn fertilizer, Russia Cement Company, Gloucester. 
Essex complete manure, Russia Cement Company, Gloucester. 
Essex complete manure for corn, grain, and grass, Russia Cement Company, 

Gloucester. 
Essex market, garden, and potato manure, Russia Cement Company, Gloucester. 
Essex Al superphosphate, Russia Cement Company, Gloucester. - 
Essex X XX fish and potash, Russia Cement Company, Gloucester. 
Essex ground fish skins, Russia Cement Company, Gloucester. 
Essex ground fish bone, Russia Cement Company, Gloucester. 
Essex dry ground fish, Russia Cement Company, Gloucester. 
Essex extra fine ground fish, Russia Cement Company, Gloucester. 
Mena fee scrap, Chesapeake Bay, 1900, platform dried, Struven & Wacker, 

altimore. 
Menhaden fish scrap, Chesapeake Bay, 1900, unground, Struven & Wacker, Balti- 

more. 
Menhaden fish scrap, Chesapeake Bay, 1900, machine ground, Struven & Wacker, 

Baltimore. 
(Analysis of the above: Ammonia, 11 to 12 per cent; bone phosphate, 15 to 18 per cent; moisture, 

6 to 8 per cent.) ; 

Fish scrap or tankage, lake fishes, Buckeye Fish Company. 
King-crab meal, United States Fish Commission. 
Salmon scrap, Challenge Glue Company, San Francisco. 
Codfish scrap, Challenge Glue Company, San Francisco. 
Salmon guano, Alaska Oil and Guano Company, San Francisco. 
Herring guano, Alaska Oil and Guano Company, San Francisco. 
Salmon eggs fertilizer, Alaska Oil and Guano Company, San Francisco. 
Fish fertilizer, herring, W. P. Fuller, Portland, Oreg. 
Fish fertilizer, Dodd & Co., Gloucester, Mass. 

Propucts OF THE FISHERIES—OILS AND Fats. 

Black-fish oil, natural, W. F. Nye, New Bedford, Mass. 
Black-fish oil, bleached, W. F. Nye, New Bedford, Mass. 
Black-fish-head oil, W. F. Nye, New Bedford, Mass. 
Cod-liver oil, crude, for tanner’s use, W. F. Nye, New Bedford, Mass. 
Cod-liver oil, for medicinal use, W. F. Nye, New Bedford, Mass. 
Dog-fish-liver oil, W. F. Nye, New Bedford, Mass. 
Herring oil, W. F. Nye, New Bedford, Mass. 
Menhaden oil, brown pressed, W. F. Nye, New Bedford, Mass. 
Menhaden oil, bleached, W. F. Nye, New Bedford, Mass. , 
Ocean-sun-fish oil, W. F. Nye, New Bedford, Mass. 
Porpoise oil, natural, W. F. Nye, New Bedford, Mass. 
Porpoise oil, bleached, W. F. Nye, New Bedford, Mass. 
Porpoise-jaw oil, W. F. Nye, New Bedford, Mass. 
Porpoise or puffing-pig oil, W. F. Nye, New Bedford, Mass. 
Sperm oil, natural, W. F. Nye, New Bedford, Mass. 
Sperm oil, bleached, W. F. Nye, New Bedford, Mass. 
Sperm oil, winter, bleached, W. F. Nye, New Bedford, Mass. 
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Propucts OF THE FISHERIES—OILS AND Fats—Continued. 

Sea-elephant oil, natural, W. F. Nye, New Bedford, Mass. 
Sea-elephant oil, bleached, W. F. Nye, New Bedford, Mass. 
Seal oil, W. F. Nye, New Bedford, Mass. 
Shark oil, W. F. Nye, New Bedford, Mass. 
Sturgeon oil, W. F. Nye, New Bedford, Mass. 
Sword-fish oil, W. F. Nye, New Bedford, Mass. 
Torpedo or cramp-fish-liver oil, W. F. Nye, New Bedford, Mass. 
Walrus oil, W. F. Nye, New Bedford, Mass. 
Whale oil, winter, natural, W. F. Nye, New Bedford, Mass. 
Whale oil, winter, bleached, W. F. Nye, New Bedford, Mass. 
Whale oil, Arctic bowhead, W. F. Nye, New Bedford, Mass. 
Cod-liver oil, finest crude, Lofoden, Scott & Bowne, New York. 
Cod-liver oil, finest nonfreezing, Lofoden, Scott & Bowne, New York. 
Cod-liver oil, finest crude, Finmarken, Scott & Bowne, New York. 
Cod-liver oil, finest nonfreezing, Finmarken, Scott & Bowne, New York. 
Cod-liver oil, crude, Aalsund, Scott & Bowne, New York. 
Cod-liver oil, nonfreezing, Aalsund, Scott & Bowne, New York. 
Cod-liver oil, natural light, Scott & Bowne, New York. 
Cod-liver oil, natural brown, Scott & Bowne, New York. 
Cod-liver oil, medicinal natural, Scott & Bowne, New York. 
Cod-liver oil, medicinal nonfreezing, Scott & Bowne, New York. 
Cod-liver oil, crude, Dodd & Co., Gloucester, Mass. 
Cod-liver oil, refined, Dodd & Co., Gloucester, Mass. 
Cod-liver oil, medicinal crude, Dodd & Co., Gloucester, Mass. 
Cod-liver oil, medicinal refined, Dodd & Co., Gloucester, Mass. 
Menhaden oil, crude, Dodd & Co., Gloucester, Mass. 
Menhaden oil, refined, Dodd & Co., Gloucester, Mass. 
Menhaden oil, bleached, Dodd & Co., Gloucester, Mass. 
Sperm oil, crude, Dodd & Co., Gloucester, Mass. 
Sperm oil, refined, Dodd & Co., Gloucester, Mass. 
Whale oil, crude, Dodd & Co., Gloucester, Mass. 
Whale oil, refined, Dodd & Co., Gloucester, Mass. 
Turtle oil. 
Black-fish melon oil, D. C. Stull, Provincetown, Mass. 
Cod-liver oil, medicinal, D. C. Stull, Provincetown, Mass. 
Porpoise-jaw oil, D. C. Stull, Provincetown, Mass. 
Porpoise oil, D. C. Stull, Provincetown, Mass. 
Menhaden oil, crude, 1900, Struven & Wacker, Baltimore, Md. 
Menhaden oil, light, 1900, Struven & Wacker, Baltimore, Md. 
Menhaden oil, extra light, 1900, Struven & Wacker, Baltimore, Md. 
Fish oil, crude, Buckeye Fish Company, Cleveland, Ohio. 
Fish oil, crude, dark, Buckeye Fish Company, Cleveland, Ohio. 
Fish oil, zero test, Buckeye Fish Company, Cleveland, Ohio. 
Fish oil, refined, Buckeye Fish Company, Cleveland, Ohio. 
Herring oil, crude, W. P. Fuller & Co., Portland, Oreg. 
Herring oil, clear, W. P. Fuller & Co., Portland, Oreg. 
Cod-liver oil, Alaska Codfish Company, San Francisco, Cal. 
Herring oil, Alaska Oil and Guano Company, San Francisco, Cal. 
Cod-liver oil, McCollom Fishing and Trading Company, San Francisco, Cal. 
Spermaceti, crude, W. F. Nye, New Bedford, Mass. 
Spermaceti, refined, W. F. Nye, New Bedford, Mass. 
Whale-oil soap, W. F. Nye, New Bedford, Mass. 
Whale-oil stearin, W. F. Nye, New Bedford, Mass. 
Stearin, W. P. Fuller & Co., Portland, Oreg. 
Porpoise-jaw and black-fish melon oil, for clocks, New Bedford Oil Company, Boston. 
Porpoise-jaw and black-fish melon oil, for typewriters, New Bedford Oil Co., Boston. 
Porpoise-jaw oil, for chronometers, New Bedford Oil Company, Boston. 
Porpoise-jaw oil, for watches, New Bedford Oil Co., Boston. 
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Propucts OF THE FISHERIES—GLUES AND ISINGLASS. 

Fish glue, 653 8., used in manufacture of shoe stains and dressings, Russia Cement 
Company, Gloucester. 

Fish glue, for household use, Russia Cement Co., Gloucester. 
Fish glue, for woodwork, mechanics’ use, Russia Cement Co., Gloucester. 
Fish glue, for photo-engraving on zine and copper, Russia Cement Co., Gloucester. 
Fish glue, for use by envelope manufacturers, Russia Cement Co., Gloucester. 
Fish glue, bleached, used for sizing white straw goods, Russia Cement Co. 
Fish glue, unbleached, used for sizing colored straw goods, Russia Cement Co. 
Fish glue, wool sizing, used in manufacture of fine woolen goods, Russia Cement Co. 
Fish glue, 692 F. H., used in the manufacture of shoes, Russia Cement Co. 
Fish glue, O. C., used in the manufacture of table oilcloths, Russia Cement Co. 
Fish glue, 111, used in the manufacture of gummed paper, Russia Cement Co. 
Fish glue, 660, used by manufacturers of adhesive plasters, Russia Cement Co. 
Fish glue, colored, used by printers and bookbinders for ‘‘blocking,’’ Russia Cement 

Co., Gloucester. 
Fish glue, belting cement, used in the manufacture of leather belting, Russia Cement 

Co., Gloucester. 
Fish glue, dried, for general purposes, Russia Cement Co., Gloucester. 
Fish glue, No. 1, Dodd & Co., Gloucester. 
Fish glue, No. 2, Dodd & Co., Gloucester. 
Fish glue, No. 3, Dodd & Co., Gloucester. 
Fish glue, Challenge Glue Company, San Francisco. 
Fish glue, sheet, from fresh-water fish (2 packages), Buckeye Fish Company, 

Cleveland. 
Fish glue, sheet (isinglass), from fresh-water fish (2 packages), Buckeye Fish Co. 
Fish glue, sheet (gelatine), from fresh-water fish (1 package), Buckeye Fish Co. 
Fish glue, sheet, from haddock skins, United States Fish Commission. 
Fish glue, sheet, from pollock skins, United States Fish Commission. 
Ribbon isinglass, 3 packages, L. M. Haskins, Boston. 
Cusk and cod skins, used in manufacture of glue, United States Fish Commission. 
Cusk and cod skins, used in manufacture of glue, Russia Cement Company, Glou- 

cester, Mass. i 
Hake sounds, split, used in manufacture of isinglass, United States Fish Commission. 
Cod sounds, split, used in manufacture of isinglass, United States Fish Commission. 

PRopUCTS OF THE FISHERIES—LEATHERS. 

Ten samples seal leather, dressed and dyed, U. 8. Fish Commission. 
Seven samples walrus leather, dressed and dyed, U. 8. Fish Commission. 
Six samples sea-lion leather, dressed, U. S. Fish Commission. . 
One sample sea-lion leather, tanned, U. S. Fish Commission. 
One sample manatee leather, dressed, U. S. Fish Commission. 
One sample whale leather, U. 8. Fish Commission. 
One water-snake skin (Acrochordus javanicus), tanned and dressed, U. 8. Fish Com- 

mission. 
One beaver-tail skin, tanned and dressed, U. 8. Fish Commission. 
One wolf-fish skin, tanned and dressed, U. 8S. Fish Commission. 
One seal skin, split and grained, U. S. Fish Commission. 
One frog skin, tanned and dressed, U. 8. Fish Commission. 
One gar skin, U. 8. Fish Commission. 
One sturgeon skin (Japanese), U. S. Fish Commission. 
Two dog-fish skins (Japanese), U. 8. Fish Commission. 
Two samples seal skin, tanned and dyed, Kaufher & Co., Newark, N. J. 
One sample shagreen of shark skin, Kaufher & Co., Newark, N. J. 
One sample porpoise leather, Kaufher & Co., Newark, N. J. 
One seal skin, tanned and dyed, Kaufher & Co., Newark, N. J. 
One ray skin, Kaufher & Co., Newark, N. J. 
One alligator back, tanned and dressed, Kaufher & Co., Newark, N. J. 
One alligator claw, tanned and dressed, Kaufher & Co., Newark, N. J. 
One alligator belly, tanned and dressed, Kaufher & Co., Newark, N. J. 
One alligator belly, tamed and dressed, A. F. Bertin, New York, N. Y. 
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Propucts oF THE FisHERIES—Ivory, BONE, AND SHELL. 

Specimens of ivory: 

One narwhal tusk, U. S. Fish Commission. 
Two walrus tusks, 15 pounds, U. 8. Fish Commission. 
Two walrus tusks, U. 8. Fish Commission. 
Two walrus tusks, scrimshawed, U.S. Fish Commission. 
Two sperm-whale tusks, U. 8S. Fish Commission. 
Two sperm-whale tusks, U. 8. Fish Commission. 
One sperm-whale tusk, scrimshawed, U. 8. Fish Commission. 
One sperm-whale tusk, scrimshawed, U. 8. Fish Commission. 
One sperm-whale tusk, scrimshawed, U. 8. Fish Commission. 
One lower jaw of sperm-whale with teeth, U. 8. Fish Commission. 
One lower jaw of sperm-whale, scrimshawed, U. 8. Fish Commission. 
Nine alligator teeth, rough and polished, U. 8. Fish Commission. 

Specimens of whalebone: 

Section of baleen from mouth of finback whale, U. 8S. Fisk Commission. 
Two slabs of baleen from mouth of right whale, U. 8. Fisk Commission. 
One whalebone back supporter, U. S. Fish Commission. 
One piece of baleen, U. 8. Fish Commission. 
One whalebone rule, U. S. Fish Commission. 
One lot whalebone, U. 8. Fish Commission. 
One lot shredded baleen, U. 8. Fish Commission. 
One coil baleen, U. 8. Fish Commission. 
Three lots whalebone strips, U. 8. Fish*Commission. 
One lot whalebone strips, U. 8. Fish Commission. 
One whalebone divining rod, U. 8. Fish Commission. 
One whalebone cane, U. 8. Fish Commission. 
One whalebone cane, U. 8. Fish Commission. 

Specimens of shell: 
Hawksbill turtle, stuffed and mounted, with polished shell, U. S. Fish Commission. 
Tortoise shell, rough (Philippines), U. 8. Fish Commission. 
One back plate of tortoise shell, partly polished, U. 8. Fish Commission. 
One belly plate of tortoise shell, partly polished, U. 8. Fish Commission 
Two back plates, hawksbill, rough, U. 8. Fish Commission. 
Three back plates, loggerhead, rough, U. 8. Fish Commission. 

Propucts OF THE FISHERIES—PEARLS AND NACRE. 

Ninety-one valves of fresh-water pearl-bearing mussels from Mississippi Basin, 
polished to show nacre or mother-of-pearl. 

Seven valves of fresh-water pearl-bearing mussels from Mississippi Basin, showing 
formation of pearls. (Lampsilis rectus, L. ligamentinus, Quadrula ebena. ) 

Seven valves of fresh-water pearl- ~bearing mussels from Mississippi Basin, showing 
irregular pearly formations or ‘‘slugs.’? (Lampsilis ligamentinus, ’ Quadr ula 
ebena, Q. undulata. ) 

Pearl-bearing fresh-water mussels, showing different colored nacre: 

Two valves Lampsilis alatus, Mississippi River, purple nacre. 
Two valves Lampsilis rectus, Mississippi River (Iowa), purple nacre. 
Two valves Lampsilis fallaciosus, Mississippi River (lowa), pink nacre. 
Two valves Lampsilis ligamentinus, Mississippi River, pink nacre. 
Two valves Symphynota complanata, Mississippi River (Iowa), salmon nacre. 
Two valves Symphynota costata, Mississippi River, yellow nacre. 
Seven valves Unio crassidens, Mississippi Basin, purple, s salmon, and pink nacre. 
Three valves Unio gibbosus, Cumberland River, Tennessee, purple nacre. 
Two valves Anodonta footiana, Indiana lakes, salmon nacre. 
One valve Quadrula tuberculata, Cumberland River, Tennessee, purple nacre. 
Two valves pearl oyster ( Meleagrina margaritifera), Indian Ocean. 
Two valves pearl oyster ( Meleagrina), Paumotu Are hipelago, South Pacific Ocean. 
Two abalone or ‘‘sea ear,’’ Haliotis, southern California. 
Five abalone or ‘‘sea ear,” Haliotis, polished, southern California. 
One Florida conch, Strombas gigas. 
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MusseLt FISHERY AND PEARL-BUTTON INDUSTRY OF THE MISSISSIPPI VALLEY. 

Pearl-bearing fresh-water mussels from Mississippi River: 

Five valves ‘“‘nigger head’’ (Quadrula ebena). 
One valve ‘‘blue-point”’ (Quadrula undulata). 
Four valves ‘‘ yellow sand-shell’’ or ‘‘yellow back’’ (Lampsilis anodontoides). 
Four valves ‘‘black sand-shell’’ (Lampsilis rectus). 
Four valves ‘‘slough sand-shell”’ (Lampsilis fallaciosus). 
Four valves ‘‘mucket’’ or ‘‘mouket’’ (Lampsilis ligamentinus). 
Two valves ‘‘pocketbook”’ (Lampsilis capax). 
One valve ‘‘pocketbook’’ (Lampsilis ventricosus). 
Four valves ‘‘deerhorn”’ or ‘‘buckhorn”’ ( Tritigonia tuberculata) . 
Four valves ‘‘butterfly’’ (Plagiola securis). 
Two valves ‘‘hatchet back”’ or ‘‘hackle back’’ (Symphynota complanata) . 
Four valves ‘‘warty back”? (Quadrula pustulosa). 
Five valves mussel shells, distorted. Six valves mussel shells, injured. 

Manufacture of buttons: 

Eight valves, shells from which blanks have been cut. 
Nine valves, shells with blanks only partly cut through. 
Two lots rough blanks. One lot ground blanks. 
One lot faced blanks. One lot shaped blanks. 
One lot buttons, with eyes drilled. One lot completely polished buttons. 
Twenty-four cards buttons, mounted. 

Photographs illustrating button manufacturing: 

Factory at Muscatine, Iowa. Sawing the rough blanks. 
Saws and saw holders. Grinding the blanks. 
Drilling the eyes. Sorting and sewing the buttons on cards. 

Photographs illustrating apparatus and methods of fishing for fresh-water mussels: 

Crowfoot dredge or grapple, showing mussels attached to the hooks. 
Tongs and rake. 
Steam dredging boat especially constructed for fishery. 
Scow, with dredge and windlass. 
Fishing through the ice with tongs and rakes (3 views). 
Handling the shells on shore. 
Loading the shells on scows at fishing camps for shipment to factories (3 views). 

Propucts OF THE FISHERIES.—FLORIDA SPONGES. 

{John K. Cheney, Tarpon Springs, Fla.] 

Ten velvet and wire, natural. Nine wool, gulf, natural. 
Four velvet, bleached. Thirteen wool, bleached. 
Eight glove, natural. Eleven grass, keys, natural. 
Eight glove, bleached. Kight grass, gulf, natural. 
Nine yellow, keys, natural. Twelve grass, bleached. 
Ten yellow, gulf, natural. Seven assorted, bleached. 
Five yellow, bleached. Twelve assorted (large), natural. 
Seventeen wool, keys, natural. 
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LETTER OF TRANSMITTAL. 

To the Senate and House of Representatives: 

I transmit herewith, for the information of the Congress, a communi- 
cation from the Commissioner of Fish and Fisheries forwarding a pre- 
liminary report on an investigation of the fisheries and fishing laws of 
Hawaii, made in accordance with the provisions of the act of Congress 
approved April 30, 1900. 

Your attention is called to the request of the Commissioner that the 
sum of $10,000 be appropriated for the immediate use of the Commis- 
sion in carrying out the wishes of Congress. 

THEODORE ROOSEVELT. 
WuitEt House, January 13, 1902. 

Unirep STATES CoMMISSION OF FIsH AND FISHERIES, 

Washington, D. C., January 7, 1902. 
The PRESIDENT: 

The act of Congress approved April 380, 1900, providing a govern- 
ment for the Territory of Hawaii, contained the following: section: 

Sec. 94. That the Commissioner of Fish and Fisheries of the United States is 
empowered and required to examine into the entire subject of fisheries and the laws 
relating to the fishing rights in the Territory of Hawaii, and report to the President 
touching the same, and to recommend such changes in said laws as he shall see fit. 

In accordance therewith, I caused to be made during the past sum- 
mer an investigation of the fishes, fisheries, fishery laws, etc., of the 
Territory. The investigation was placed under the direction of Dr. 
David S. Jordan, president of Leland Stanford Junior University, 
and Dr. Barton W. Evermann, ichthyologist of the U.S. Commission of 
Fish and Fisheries, whose report I have the honor to submit herewith. 

This report deals especially with the question of fishery legislation, 
and contains a number of recommendations, to which I have given my 
approval, for the improvement and preservation of the local fisheries. 

The report is to be regarded as preliminary. The large size of the 
Territory and the great extent of the available fishing-grounds make de- 
sirable further investigation of the fishery resources, particularly those 
of the comparatively deep waters about the islands. This investigation 
will be conducted during the current calendar year under the general 
direction of Dr. Jordan, and the Commission has already obtained your 
approval of the plan to assign the steamer A/éatross to this work. 

In providing for the examination of the fisheries of Hawaii, Congress 
made no appropriation to meet the necessary expenses. It is ‘therefore 
requested that the sum of $10,000 be appropriated for the immediate 
use of the Commission in carrying out the wishes of Congress. 

Very respectfully, 
Grorck M. Bowrrs, 

Commissioner. 
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PRELIMINARY REPORT ON AN INVESTIGATION OF THE FISHES 
AND FISHERIES OF THE HAWAIIAN ISLANDS. 

By Davin Srarr Jorpan and Barron WARREN EVERMANN. 

We have the honor to present a preliminary report on the fish and 
fisheries of the Hawaiian Islands, based on investigations placed 
under our charge by the United States Commissioner of Fish and Fish- 
eries. The investigations began in June, 1901, and were continued for 
about three months, during which time all the islands were visited. As 
assistants we had the services of the following: Mr. John N. Cobb, 
statistician, and Mr. E. L. Goldsborough, clerk and general assistant, 
detailed from the Fish Commission; Mr. C. B. Hudson and Mr. A. H. 

Baldwin, employed as artists; Mr. M. Sindo, of Stanford University, 

employed as preparator; and Dr. O. P. Jenkins, of Stanford Univer- 
sity, the chief authority on the fishes of Hawaii, who accompanied the 
expedition as a volunteer assistant. 

During the progress of these investigations many courtesies were 
shown us by the various Territorial officials and others, among whom 
we should mention specially Governor Dole and Acting Governor 
H. E. Cooper; Prof. W. D. Alexander, of the coast survey; Dr. J. B. 
Pratt, of the board of health; Mr. E. R. Stackable, collector of cus- 

toms at Honolulu; Miss M. A. Burbank, librarian of the public library 
at Honolulu; Mr. F. G. Smith, of the Oahu Railway and Land Com- 
pany; the officials of the Inter-Island Steam Navigation Company and 
the Wilder Steamship Company; Prof. W. T. Brigham and Mr. A. 
Seale, of the Bishop Museum; Mr. S. M. Damon and Mr. Jos. 8. 
Emerson, of Honolulu; Mr. W. S. Wise, Mr. J. M. Hering, and Mr. 
Carl $. Smith, of Hilo; Mr. J. Storan Moloney, Mr. E. H. Bailey, and 

Mr. William T. Robinson, of Maui, and Hon. F. W. Beckley, of Molokai. 
To all of these we wish to acknowledge our obligations and express our 
thanks. We are also under especial indebtedness to Mr. E. L. Berndt, 
inspector of the market at Honolulu. 

SCOPE OF THE INVESTIGATIONS. 

So little being definitely known regarding the fishes and other 
aquatic resources of the Hawaiian Islands, it was manifestly desirable 
to go into the whole question of the fisheries of those islands, and to 

make the investigations sufficiently comprehensive and exhaustive to 
enable the Commission to publish, in time, a full and reliable report 

upon the aquatic resources of the entire group. 
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This would, in the first place, necessitate much work by shore 
parties, who would make inquiries along the following lines: 

1. A qualitative and quantitative study of the commercial and shore 
fishes, mollusks, crustaceans, and other aquatic animals and plants. 

Attention would be given to the actual and relative food values and the 
commercial importance of the different species; the important facts in 
their life histories, such as their migrations, spawning time and place, 

food, feeding habits, enemies, and maximum and average size. 
2. The methods, extent, and history of the fisheries would have to 

receive careful attention. The kinds of apparatus used, the manner, 
time, and place of using each, the species taken in each, and the manner 
of caring for and disposing of the catch; the statistics of the fisheries, 
value of each kind of apparatus, as boats, nets, traps, etc.; nattre and 
value of shore property; nationality and number of people engaged in 
the fisheries; business relations and contracts between fishermen and 
those by whom employed; quantity and value of each species caught; 
prices paid the fishermen, also those received wholesale and retail; 
changes in methods, extent, and character of the fisheries in historic 
times as shown by records and traditions, particularly since the coming 
of Europeans and Asiatics. 

3. The fishery laws would need special consideration, including an 

account of fishery regulations and legislation from the old system of 
tabu to the present time. 

The possibility of improvement in the methods of taking fish and 
the methods of handling and marketing them should receive careful 
consideration, and the necessity for and possibility of fish-cultural 
operations with reference to species that may be in danger of extinc- 

tion or serious diminution, and the introduction of species not native 
to the islands, are questions requiring careful investigation. 

The expedition sailed from San Francisco for Honolulu May 29, and 

the summer and early fall were devoted to work along these lines. 
Preliminary to a proper understanding of the economic phases of 

the fisheries, it is of course necessary that we know just what species 
of fishes and other aquatic animals inhabit or frequent Hawaiian 
waters. <A large part of the time of the present expedition was there- 
fore devoted to making collections of the species brought to the market 
by the fishermen and such as could be obtained by the use of seines 
and other means in shallow water along and near the shore. Mr. Cobb 
devoted his entire time to the methods and statistics of the fisheries. 

About 350 species of fishes were obtained, about 70 of them being 
new to science, in addition to about 100 obtained by Dr. Jenkins in 
his expedition of 1889 and only lately described by him. <A detailed 
account of the fishes of the islands will be published later, illustrated 
by colored plates taken from fresh and often from living specimens by 

Messrs. Hudson and Baldwin. 



THE FISHERIES AND FISHING LAWS OF HAWATI. Si 

The fishes of Hawaii are remarkable for their brilliancy of color, a 
trait which they share with fishes of other volcanic and coral islands of 
the Tropics. Of the many species which come into the markets nearly 
all are good food-fishes. A very few (mostly puffers— 7étraodontide) 
are poisonous—or at least noxious—and a few species living in the 
crevices of the reefs are too small to be sought for food purposes. 

As the natives mostly eat some fishes raw, certain species not of 
especial excellence when cooked are very highly valued by them. 
This is especially true of the parrot-fishes (Scars), which sell in the 
market at prices which seem extraordinarily high. 

FOOD-FISHES. 

The following is a listof the principal fishes of the Hawaiian Islands, 
the major#ty of which are used as food, arranged according to the alpha- 
betical order of the native names, together with the identifications, so 

far as they have been determined: 

Common name. Scientific name. 

2 CUPS a eee cee eee ee Thalassoma duperreyi. 
LA SACAD., 2 ee eS ee ae oe Lepidoplois bilunulatus. 
ED 2 oc od ae ae eee Be Athlennes (new species). 
aw ....6333353. =e ee ee Germo sibi. 
J VU 2S ae eee Se Kuhlia malo. 
eM hoe cya twig bt cpa gs ..-Gomphosusand Thalassoma, species. 
JIS? . 5. See eee epee, sree Gymnosarda pelamis. 
2 SE Se Lee ier eee pe Trachurops crumenopthalmus. 
JI MIDS _. 2 55 ee eee es Set eee Holocentrus diadema, ete. 
0. ESS a ee ee Seer 
SPINES oss 2s ou octets ented eeiepyre Mugil dobula. 
FL 1. pp Se ere er kt er etree Mugil dobula (adult). 
i... Lt a ee ee ee Zebrasoma guttatum. 
Ly DE Doe eee eee ae nee Cheenomugil (new species). 
20) 2.06 eee ee eer Chanos chanos. 
PEREGEE ATOM O22 228 aS vise nyshe ciate Chanos chanos. 
SON DETT 0 a a ea ee es Elops machnata. 
ase. 22.40 Se a es See ee Thalassoma purpureum. 
Uo VEG) 2 0S ee ee Priacanthus cruentatus. 
lll ...--t< eS ee ee eee ee Lepidoplois modestus. 
IME oe os AB se Epinephelus (new species). 
ioe tie Sun bee aed Lemnisoma thyrsitoides. 
ree eae Aetobatus narinari. 
ee ere Anampses cuvieri. 
a Coris lepomis. 
a eee Coris, Novaculichthys, ete. 
re as ee Coris gaimardi. : 
Pumebummeemec......... 42. - Hemiramphus depauperatus. 
eas Melichthys bispinosus, ete. 
ee ee Euleptorhamphus longirostris. 
«eee ins 
| ne SR ae a eee 
a ee Remora remora. 
ES a ee ee Seriola, species. 
0 SS eee Sphyrzena snodgrassi. 
lu ose ee Monoceros unicornis. 
eee Gymnosarda alleterata. 
lo ee ; 
ae eee 
SEMEN SE Pa ot Cheetodon ornatissimus. 
ee ee 
RT oe cin ade Niet si Etelis carbunculus 
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Common name. 

Kou nasy sss 22 ote es ean enews a Seales 
Kou 2 2, ee coe ee Upeneus porphyreus. 
1G ON 0) ee eee ee ee ee 
RSUIpOU POU S 2a hee ee hae aie Cheilio inermis. 
URS a0) eee ae ee 24 ee ea ae Iniistius, Hemipteronotus, ete. 
| DR ane See ee goal, St Scomberoides toto. 
angela Cee ot eee os sc eee ee Zebrasoma flavescens. 
ao eee ORE eet ah SE ee Halichzeres lao. 
Watlaaue 3 ss Dea RT os te ee ee Cheetodon quadrimaculatus. 
TDG ne, hal epi A 2 co ae aR ce Ra Scarus jordani, ete. 
aan wali ywll es eee saree? Pe Eo es Forcipiger longirostris. 
oko lianas. == se tect ears) ee See Cephalacanthus orientalis 
OT Se ns 2 eee nee ere a ee, eS ne tee Zanclus canescens. 
Waulkapalays 22 826 sep s,s ct eee Seer tee Lampris luna. 
Manner re ne ct es a ee eee Corypheena hippurus. 
Marmnali e222 222 2 Sees ee eee Corypheena hippurus. 
DV ero ey Sy hte Ea ay a Me ed APE es Teuthis nigroris. 
WV gicou heey. 27273 21/3 255 ate Sr ee hee ee) Be Teuthis lineolatus. 
I UIE EAN Seta ene eran Coeta Mee ao oe se Malacanthus brevirostris. 
Molamalamac ose. see ene ee oe cee 
Mil ole pret 5 28 es c8 Pe cee els eae pega Cypsilurus simus. 
Misia ain a2 eee ee fe coe eens ape ae A budefduf abdominalis. 
INET OTN CaCO eee =e een ate ie ae Lt ey eee ee Kyphosus fuscus. 
Menmanmiue. (es see ee ee ae Sea Spheerodon grandoculis. 
IManCOoncom 4 eee es hee eee eae eee Zebrasoma hypselopterum. 
NW TSTOW GNU pars tape en ere one ahs ea grates Shahn k Teuthis sandwichensis. 
Nm os ae eee ee ene ees ea Shark. 
Manoskthikwhi 22 Sea) 5: coe pee ene Sphyrna zygzena. 
Mama: aca se eee en ae eens 
INE iictayian = et SS en et he RE 
INTO Ae rere Seta ee eee near tare Ostracion camurum. 
Moanos*s. 2 as2 3, Care ee eee Upeneus velifer. 
MOM. 22252 2c nee Bae Se ee ee eee ee Polydactylus sexfilis. 
Moisi te 2 ean ees ee nny Seen oe 
ATG eae eee a) asl AOI ees a Spheerodon grandoculis. 
IVS Saye 1 eek a ee Se ee Upeneus trifasciatus. 
Naini. = Semen cane ee ee eee a Teuthis olivaceus. 
Neus a eee eee eae ee | ide Pe 
Rae b 1a She eee | Gta aie ei purpurea. 

Atherina (new species). 
enna: 42.02 25 SS Re eee See Kyphosus fuscus. 
INGE Pen A Sere ee eee aS eee 
ING Lee p52 oe Stee Ee eee a meee Scorpzenopsis cacopsis. 
INGE UW pImao\, sk So Se BRE ee yes eee 
INGMU Se eee ee eee ee ee Alo stomusicninensis: 
QO) athe Aad 2 gS ee ent Se eee 
Oth Sat £ AS DS Boe ee eae Monoeanthus spilosomus. 
QOililépg sa c0¢t see a ee eae Ey Alutera scripta. 
OE re ae een es Sen Cla eee eee Albula vulpes. 
Okuhekuble sss = eee noe ee ne 
Ogee eS sn eee ee acest Thalassoma purpureum. 
Omakaha 20s sees Sete ns eae Aa Perkinsia (new species). 
Omila:): 25. Soo ee EE Carangus melampygus and C. bajad. 
Ono: a2. 6575. eS eee eee et eds 
Oopitaess = aoe e noe ee ee eee ee Eleotris fusca and gobies of all species. 
Oopulhue 2. haces a ee ee re Tetrodon hispidus (reputed very poisonous ). 
Oopulkar S275: he SS ees 
Opakapake 222i. 5.35. ee Apsilus kelloggi. 
Opel’. 2 22... cal 2k 2 ees Decapterus pinnulatus. 
@Opule:. 222 Sse ee Anampses evermanni, ete 
pagpaa seo Soe see ee Cirrhites marmoratus. 
PAD so )2 sia stack SS Ee 
Rakarkawale® 25-¢)22 22022) ees eeeepoeee 
Pakolakale (2250) 222.2 er 
atkins 2, ae a ke Se a Platophrys pantherinus. 
Ralktka #3220 22 2209. tte 2 ee 
iPakolete =: sh = 0s. oo en ee Teuthis olivaceus. 
Pak aii ae ee oe se ehh Pe re ee eee Teuthis achilles. 

COMMISSIONER OF FISH AND FISHERIES. 

Scientific name. 
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Common name. Scientific name. 

IPR 2 ES eee ee ee 
ae eee EE SR eae Teuthis matoides. 
PIM SoS 320,745.) 2. 2s eeabben.-cus Scarus paluea. 

Paookauila 222.202.2022 22IIIITIIIIITT PSalarias, epecies, 
IPAGUAOE ent. a5 toa. Pxfe%, Sere Shi 
LEST! ov ST a171 ee ee ese eet eget ne Searus gilberti. 
2) aS ill ae Ra Oe Se A 8 Carangus (species with yellow fins). 
0 2 SE eee oe eens ere Myripristis (new species) . 
JIE. 5236 SSRs ee Seer 
IST SIRE Eh Al A AE SS SESSA 8 Me Sepa ee Paracirrhites forsteri, ete. 
[2 ORGY) oe eae I Ones as ee ee a ee Paracirrhites cinctus. 
lS00Th co eee ese enna Cheilinus hexagonatus. 
RaenEnato leer rece nen Oe ea eee 
BBpamMmnuUMW- Sass 3p SSeS. hoe Soe Balistes rectangulus. 
I eS 0a ats be 8 en 5 og es 
LE RG NS a ES paid Shree Ie Seriola purpurascens. 
LEiaglDh 2 22S Sere ee Bere ee Teuthis dussumieri. 
IN CUDE! 2 Soe) Se ie de oe ements Echidna zebra. 
LES. 2c cp AE i 2 ee fe ee ae Gymnothorax (new species. ) 
aera Ae ee ch yt. = aes ase Parexoccetus mesogaster. 
RaPRRReLREVINWI LO 5 02-4 ees EASE ea Ses Gymnothorax undulatus. 
PDN eS A get a a Leptocephalus marginatus. 
RN 2 3 Set ast eo Ste fenced § Gymnothorax pectus. 
EUS EDI RU eg ET a ce ee eg) ee eee 
perenmnreneenee 83 of Soe ie AEROS Ad eee aL 
iG. oo a es ae a re os See = eee Calatomus sandwichensis, ete. 
LOLI) Se aE es ee ae ee Scarus ahula. 
| UL... ee ee eee Platophrys pantherinus. 
Peemreters: fet 98 oS os S82 as decid Aprion microdon. 
a ee ee eine Aprion virescens. 
rere) LP hed) tee OE ES Synodus varius. 
IRE P35 bp en) i heiie'seo Sack we dis Etelis marshi. 
Sl. so ee ee ae Apsilus kelloggi. 
ale te SIT. Ro A SUR. AN) Carangus sausun and other large species of 

Carangus. 
PeePMmict niet oh hon Es oe Se Fe ed Alectis ciliaris. 
Peemrerisisulerens coe th Lise) LT PEE Ne. er ; 
RI eh 2h hs re hs ey pi oelGabe: == 
eo ee Apogon menesemus. 

pn IL S82 eek UNE) food Myripristis nurdgan. 
0. 2 oe Se ee nes 
IEP 85 8 oe oe oh oie Seas Monacanthus spilosomus. 
pre. 28) Seibel Lye el lo. 
“On _. 2a ee Upeneus (all species with yellow stripe on 

side). 
1s US Tes be ee ee gia ee Upenoides vittatus. 
EN i os opis cleo ts» Mulloides pflugeri. 
aa Saal pee iten ene e Upenoides vittatus. 
eeeemremee ts) ie ees oe 
Wolu 

LAWS RELATING TO THE FISHERIES. - 

Previous to about 1830 a state of affairs very much resembling the 
feudal system of Europe during the middle ages existed on the islands. 
The King and chiefs owned all the lands, while the common people 
were mere tenants at will, whose duty it was to support their feudal 
lordand his numerous retinue in peace by the sweat of their brows, and 
in war defend him with their lives. 
A unique feature of this system was that not only were the lands 

owned by the chiefs but the exclusive right to fish in the waters or 
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the ocean adjacent to the estates was in most instances considered a part 
of the estates themselves, and asa result of this condition of affairs the 
common people were prevented from gathering from the sea, without 
vexatious restrictions and grevious exactions, that very necessary part of 
their food supply which they so much loved and which the sea could 
furnish in such abundance. The only redeeming feature in this was 
that if his landlord became too exacting the tenant could move on to the 
land of some more lenient taskmaster. As the importance of the chief 
was determined largely by the number of tenants he had on his lands, 

this proved at timesa check on the rapaciousness of some of the chiefs. 
In order to continue this condition of affairs more securely in their 

own hands the ruling classes had recourse to the system of tabu (a 
corruption of the Hawaiian word ‘‘kapu”). To tabu was to command 
to do or not to do, and the meaning of it was ‘‘obey or die.” The 
tabu was a prerogative adhering exclusively to political and ecclesias- 
tical rank, and was common to the Polynesian tribes, having been 
adopted and enforced by the priesthood and nobility as a protection 
to their lives, property, and dignity. In nearly every instance the 
penalty for breaking a tabu was death. Tabus were of two kinds, 
perpetual and temporary. 

The perpetual tabus were universal and were well known to the 
people. It was perpetual tabu, except to the higher nobility, tos 
cross the shadow of the king, to stand in his presence without permis- 
sion, or to approach him except upon the knees. Everything per- 
taining to the priesthood and temples was under perpetual tabu. 
Squid, turtle, and two or three species of birds could be eaten only 
by the priests and tabu nobility, while women were tabued from 
eating plantains, bananas, cocoanuts, the flesh of swine and certain 
fish, among them the kumu, moano, ulua, honu, ea, hahalua, and naia. 
Men and women were allowed under no circumstances to partake of 
food together. This last tabu applied to everybody in the kingdom— 
king, nobles, andcommon people—and was one of the most oppressive 

of the religious tabus, as it necessitated having separate eating-houses 
for the women and men, thus putting everybody to considerable un- 
necessary expense and trouble. 

The incidental and temporary tabus were the most oppressive and 

dangerous to the common people, as they were liable to be thought- 
lessly violated. The king and tabu nobility would tabu favorite paths, 
springs, streams, and bathing-places, etc., as the whim seized them. 

The general tabus declared by the king were proclaimed by herald, 
while the temporary tabus were notified to the people by a staff, sur- 
mounted by a crown of white or black kapa, stuck in the ground 
close to the object declared sacred. 

The priesthood received its death blow in 1819, when Liholiho, the 
king, destroyed the idols and broke the worst of the religious tabus 
by eating openly with his queen. The common people, and, strange 
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to relate, the priests themselves, followed his example, and in a few 
weeks the country was without any religion at all. 

In the fisheries the king usually had certain fishes tabued, while 
the chiefs or landlords (called ** konohikis”) had the same privilege with 
one species in the sea fisheries belonging to their respective estates. 
This tabu did not prevent the fishermen from catching the species so 
set apart, but they were compelled to hand over to the king or chiefs 
all or a portion of the catch of these species. 

The advent of the American missionaries in 1820, coming as it did 
immediately after the destruction of the native religion by Liholiho, 
was most fortunate, the people being ripe for a change, and they 
gladly embraced the Christian religion after a short period of hesita- 
tion. The missionaries reduced the native language, which had been 
oral previously, to writing, and under their direction the people 
made probably the most remarkable advances in civilization and edu- 
cation ever witnessed among a heathen race. Stimulated by this 
great advance in intelligence and learning, the king, Kamehameha 
IL, in conjunction with the chiefs and nobles, in 1839, gave the people 
a written constitution and code of laws. The following are the pro- 
Visions in this document which relate to the fisheries: 

Cuapter III.—8. Of free and prohibited fishing grounds. 

1. Of free fishing grounds.—His Majesty the King hereby takes the fishing grounds 

from those who now possess them from Hawaii to Kauai, and gives one portion of 

them to the common people, another portion to the landlords, and a portion he 

reserves to himself. 

These are the fishing grounds which His Majesty the King takes and gives to the 

people: The fishing grounds without the coral reef, viz, the Kilohee grounds, the 

Luhee ground, the Malolo ground, together with the ocean beyond. 

But the fishing grounds from the coral reef to the sea beach are for the landlords 

and for the tenants of their several lands, but not for others. But if that species of 

fish which the landlord selects as his own personal portion should go on to the 

grounds which are given to the common people, then that species of fish, and that 

only, is tabooed; if the squid, then the squid only; or if some other species of fish, 

that only and not the squid. And thus it shall be in all places all over the islands; 

if the squid, that only; and if in some other place it be another fish, then that only 

and not the squid. 

If any of the people take the fish which the landlord taboos for himself, this is the 

penalty: Fortwo years he shall not fish at allon any fishing ground. And the several 

landlords shall give immediate notice respecting said fisherman that the landlords 
may protect their fishing grounds, lest he go and take fish on other grounds. 

If there be a variety of fish on the ground where the landlord taboos his particuiar 

fish, then the tenants of his own land may take them, but not the tenants of other 
lands, lest they take also the fish tabooed by the landlord. The people shall give 

to the landlord one-third of the fish thus taken. Furthermore, there shall no duty 

whatever be laid on the fish taken by the people on grounds given to them, nor shall 

any canoe be taxed or tabooed. 

If a landlord haying fishing grounds lay any duty on the fish taken by the people 

on their own fishing grounds, the penalty shall be as follows: For one full year his 

own fish shall be tabooed for the tenants of his own particular land, and notice shall 

be given of the same, so that the landlord who lays a duty on the fish of the people 
may be known. 
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If any of the landlords lay a protective taboo on their fish, when the proper fishing 

season arrives all the people may take fish, and when the fish are collected they 

shall be divided, one-third to the fishermen and two-thirds to the landlord. If the 

landlord seize all the fish and leave none for the fishermen, the punishment is the: 

same as that of the landlords who lay a duty on the fish of the people. 

If, however, there is any plantation having fishing grounds belonging to it, but. no 

reef, the sea being deep, it shall still be proper for the landlord to lay a taboo on one 

species of fish for himself, but one species only. If the parrot-fish, then the parrot- 

fish only; but if some other fish, then that only and not the parrot-fish. These are 

the enactments respecting the free fishing grounds, and respecting the taking of fish. 

2. Respecting the tabooed fishing grounds.—Those fishing grounds which are known by 

the people to have shoals of fish remaining upon them shall, at the proper season for 

fishing, be placed under the protective taboo of the tax officers for the King. The 

fishing grounds on Oahu thus protected are: 1, Kalia; 2, Keehi; 3, Kapapa; 4, Malae- 

akuli; 5, Pahihi. On Molokai as follows: 1, Punalau; 2, Ooia; 3, Kawai; 4, Koho- 

lanui; 5, Kaonini; 6, Aikoolua; 7, Waiokama; 8, Heleiki. On Lanai, the bonito and 

the parrot-fish. On Maui, the kuleku of Honuaula and other places. On Hawaii, 

the albicore. 

On Kauai, the mullet of Huleia, Anehola, Kahili, and Hanalei, and the squid and 

fresh-water fish of Mana, the permanent shoal fish of Niihau, and all the transient 

shoal fish from Hawaiito Niihau, if in sufficient quantity to fill two or more canoes, 

but not so small a quantity as to fill one canoe only. But if the fishermen go and 

borrow a large canoe, that all the fish may be put into one, then there shall bea 

duty upon them. 

On the above conditions there shall be a government duty on all the transient shoal 

fish of the islands. The tax officer shall lay a protective taboo on those fish for his 

Majesty the King, and when the proper time for taking the fish arrives, then the 

fish shall be divided in the same manner as those which are under the protective 

taboo of the landlords. 

If the tax officer seize all the fish of the fisherman, and leave none for those who 

take them, then he shall pay a fine of ten dollars, and shall have nothing more to say 

respecting the royal takes. Butif the order for seizing all the fish of the fishermen was 

from the governor, then he shall no longer be governor, though he may hold his own 

lands, and the tax officer shall not be turned out of office. At the proper time the tax 

officer may lay a protective taboo on all the King’s fish and the landlords all around 

the island. But it is not proper that the officer should lay the taboo for a long time. 

The best course is for the officer to give previous notice to the fishermen, and then 

the common people and the landlords, to fish on the same day. Thus the rights of 

all will be protected. 
3ut no restrictions whatever shall by any means be laid on the sea without the reef, 

even to the deepest ocean, though those particular fish which the general tax officer 

prohibits, and those of the landlords which swim into those seas, are taboo. The fine 

of those who take prohibited fish is specified above. 
KAMEHAMEHA. 

KEKAULUOHI. 
Enacted June 7, 1839. 

On April 1, 1841, the nobles met at Luaehu, in Lahaina, and made 

the following changes in the above laws: 

5. Of shoal fish.—From the eighth section of the third chapter of this law, which 

is found on thirty-eighth page, certain words shall be erased, as follows: ‘‘If in 

sufficient quantities to fill two or more canoes, but not so small a quantity as to fill 

one canoe only.”’ 

The transient shoal fish spoken of in this laware: (1) The Akule, (2) the Anaeholo, 

(3) the Alalauwa, (4) the Uhukai, (5) the Kawelea, (6) the Kawakawa, (7) the 
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Kalaku. These kinds of fish shall be divided equally whenever they arrive at 

these islands, or whenever they drift along. 

6. Of duties laid by land agents on the fish of the people.—On the twenty-seventh 

page, chapter 3, section 8, read thus: ‘‘The people of other lands shall give to the 

landlord one-third of the fish thus taken on said land.”’ 

9. Of the punishinent of fishermen.—In the third chapter, eighth section, page 37, 

the following words are erased: ‘‘ For two years he shall not fish at all on any fishing 

ground.’’ The following words shall also be inserted in their place: ‘‘If he take 
one fish criminally, he shall pay five, and always at that rate. And if a canoe full 

be taken five canoes full shall be paid, according to the amount taken, even to the 

furthest extent.”’ 

11. Of the tax for the year 1841.—5. Where none of these kinds of property can be 

obtained, and fish are abundant, then the tax shall be laid in fish, and shall be in 

proportion to what the tax of the land would be in money. If the land would be 

taxed a fathom swine, then there shall be an amount of fish equal in value to ten 

dollars. 
21. Of the protection of the fisheries.—The following words are to be inserted in the 

eighth section of the third chapter, on the thirty-eighth page: ‘‘The general tax 

officer may lay a protective taboo on the King’s fish, and also on those of the land 

agents, but the land agents and the King also may eat of their own fish tabooed by 

themselves, even before the taboo of the tax officer is repealed.’’ 

In 1845 it was found necessary to define more clearly the rights of 
the respective parties, and the following was adopted in connection 
with other legislation: 

CuHapreR VI.—ArticLeE V.—Of the public and private rights of piscary. 

Section I. The entire marine space without and seaward of the reefs upon the coasts 

of the several islands comprising the several fishing grounds commonly known as the 

Kilohee grounds, Luhee grounds, the Malolo grounds, and the fishery of the ocean 
from said reefs to the limit of the marine jurisdiction in the first article of this chapter 

defined shall be free to the people of these islands. The people shall not be molested 
in the enjoyment thereof except as hereinafter provided. 

Sec. II. The fishing grounds from the reefs, and where there happen to be no 

reefs from the distance of one geographical mile seaward to the beach at low-water 

mark, shall in like manner be considered private property of the landlords whose 

lands by ancient regulation belong to the same; in the possession of which private 

fisheries the said landlords shall not be molested except to the extent of the reserva- 

tions and prohibitions hereinafter set forth. 

Sec. III. The landlords shall be considered in like manner to hold said private 

fisheries for the equal use of themselves and of the tenants on their respective lands; 

and the tenants shall be at liberty to use the fisheries of their landlords, subject to 
the restrictions in this article imposed. 

See. IV. The landlords shall have power each year to set apart for themselves one 

given species or yariety of fish natural to their respective fisheries, and give public 
notice by viva yoce proclamation to their tenants and others residing on their lands, 

and signifying to the minister of the interior, in writing, through his agents in their 

districts, the kind and description of fish which they have chosen to set apart for 

themselves. The landlords shall respectively pay for such notification the fees pre- 
scribed by the third part of this act; and it shall be the duty of the minister of the 

interior yearly to furnish the director of the government press with the list of said 
landlords, the districts and islands of their residence, and the kind of fish specially 

set apart by each, in the form of catalogue, which catalogue the said director shall 

cause to be once inserted, in Hawaiian and English languages, in the Polynesian 
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newspaper, for public information, at the expense of said minister, to be included 

by him according to a fixed rate in the fees to be received at his department from the 

respective landlords. 

Sec. V. The specific fish so set apart shall be exclusively for the use of the land- 

lord if caught within the bounds of his fishery, and neither his tenants nor others 
shall be at liberty to appropriate such reserved fish to their private use; but when 

caught such reserved fish shall be the property of the landlord, for which he shall 

be at liberty to use and recover the value from any fisherman appropriating the 

same; and, moreover, if he take one fish criminally he shall pay five, and in that 

proportion shall pay the full amount of what he may have taken wrongfully, Who- 

ever may have taken fish in violation of this law, without paying as above, shall: be 

fined fifty dollars for each offense. 

Sec. VI. The landlords shall not have power to lay any taxes or to impose any 

other restrictions upon their tenants regarding the private fisheries than is in the 

preceding section prescribed, neither shall such further restrictions be valid. 

Sec. VII. It shall be competent to the landlords, on consultation with the tenants 

of their lands, in lieu of setting apart some peculiar fish to their exclusive use as 

hereinbefore allowed, to prohibit during certain indicated months of the year all 

fishing of every description upon their fisheries; and during the fishing season to 

exact of each fisherman among their tenants one-third part of all the fish taken 

upon their private fishing grounds. In every such case it shall be incumbent on the 

landlords to comply in like manner with the requirements of the fourth section of 

this article. 

Sec. VIII. The royal fish shall appertain to the Hawaiian Government and shall 

be the following,* viz: 

First. The bonito when off any part of the coast of Lanai. 

Second. The albicore of Hawaii. 

Third. The mullet of Huleia, Anehola,and Hanalei; the squid and freshwater fish 

of Kauai. 
Fourth. The shoal fish taken at the following places noted for the abundance of 

fish frequenting them: Off Oahu: 1, Kalia; 2, Keehi; 3, Kapapa; 4, Malaeakuli, and 

5, Pahihi. 

Fifth. Off Molokai: 1, Punalau; 2, Ooia; 3, Kawai; 4, Koholanui; 5, Kaonini; 6, 

Aikoolua; 7, Waiokama, and 8, Heleiki. 

Sixth. And off Maui; the kuleku of Honuaula; and the same whenever found off 

said island. 

Seventh. All the following transient fish, viz: 1, the kule; 2, the anaeholo; 3, the 

alalauwa; 4, the uhukai; 5, the kawelea; 6, the kawakawa; 7, the kalaku. 

These shall be divided equally between the King and fishermen. But on all the 

prohibited fishing grounds the landlords shall be entitled to one species of fish and 

those who have walled fish ponds shall be allowed to scoop up small fish to replenish 

their ponds. If the prohibited fish of the landlord be mingled with the royal fish, 

then the landlord shall be entitled to one-third of the whole of the fish taken, though 

this applies only to Molokai, Oahu, and the reefs of Kauai. 
All which shall be yearly protected by the king’s taboo, to be imposed by the 

minister of the interior by means of circular from his department, as prescribed in 

the act to organize the executive ministry; and during the specified season of taboo 

they shall not be subject to be taken by the people. 

Sec. IX. At the expiration of the taboo seasons all persons inhabiting these islands 

shall be at liberty to take the protected fish, accounting to the fishery agents of the 

* A number of the common names in use at that time have since been changed so that at present it 

is a difficult matter to determine the scientific names of the species mentioned in the law. The fol- 

lowing are some which have been determined: The bonito, Gymnosarda pelamis; the albicore, Germo 

sibi; the mullet, Mugil dobula; kule, Trachurops crumenophthalmus; the anaeholo, a young mullet; 

the alalauwa, Priacanthus; the kawakawa, Gymnosarda alleterata. 
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respective districts off which the same shall have been caught for the half or portion 
so taken; and the minister of the interior shall make known through his agents by 

viva voce proclamation the respective months or seasons of the year during which 

thc said royal fisheries may be used and the said protected fish taken. 

Sec. X. The minister of the interior shall appoint suitable and proper fishing 

agents in the several coast districts of the respective islands to superintend the fish- 

eries aforesaid, to whom he shall from time to time give directions through the 
respective governors in regard to the sale or other disposition of the share of fish 

accruing to the government. 

Sec. XI. It shall be the duty of the agents appointed to exact and receive of all 

fishermen for the use of the royal exchequer during the legalized fishing seasons the 

one-half part or portion of all protected fish taken without the reefs, whether at the 

respective places in the eighth section of this article indicated, or in the channels 

and inclosed seas dividing these islands, or upon the high seas within the marine 

jurisdiction of this country. And if any officer or agent of this government shall 

exact more fish of the people than is in and by this section expressly allowed he 

shall on conviction forfeit his office and be liable to pecuniary fine, in the discretion 

of the court before which he shall have been convicted. 

Sec. XII. It shall be competent for His Majesty by an order in council from time 

to time to set apart any given portion or any definite kind of the said protected fish, 

or any proportional part of the avails therefrom arising for the use of the royal 

palace, to be delivered or paid over to the chamberlain of his household created by 

the third part of this act. 
Sec. XIII. It shall be incumbent on the minister of the interior to provide, by 

instructions to the respective governors, for the sale and disposal of all fish received 
by the said fishing agents, and to pay the avails thereof to the minister of finance. 

Sec. XIV. If any person shall, in violation of this article, take out of season the 

fish protected by the king’s taboo, or if any person shall, within the free fishing 

seasons, take any of the protected fish without delivering to the agent appointed for 

that purpose the proportion accruing to the royal exchequer, he shall, on conviction, 

forfeit all fish found in his possession, and shall, in addition, pay fivefold for all fish 

thus taken, or he may be put in confinement, at the discretion of the court condemn- 

ing him. 

In 1850, under the heading of ‘* Malicious injuries.and mischiefs,” 
the ‘* destroying, cutting, injuring or impairing the usefulness or value 
of any fish net,” etc., and the ‘‘ putting of auhuhu or other substance 
deleterious to fish into any lake, pond, stream, or reservoir for the 
purpose of destroying the fish,’ were made misdemeanors. 

As it was found to be a difficult matter to collect the government’s 
share, and the fishing agents were oppressing the people, it was 
decided in the following act to give to the people the free use of the 
government fisheries. 

AN ACT granting to the people the rights of piscary now belonging to the government. 

Whereas the fish belonging to the government are productive of little revenue; 

and whereas the piscary rights of the government as managed by the fishing agents 

are a source of trouble and oppression to the people: Therefore, 

Be it enacted by the house of nobles and representatives of the Hawaiian Islands in 

legislative council assembled: Section 1, That thirty days from and after the publication 
of this act in the Elele and Polynesian newspapers all fish belonging to or especially 

set apart for the government shall belong to and be the common property of all the 

people equally; excepting that the two-thirds mentioned in section 8, number 7, 

article 5, chapter 6, part 1, of the ‘‘Act to organize the executive departments,”’ shall 
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not be exacted of the konohiki; and in all cases where the konohiki shall set apart 

one kind of fish only, as per section 4 of said law, such fish shall belong to the kono- 

hiki exclusively and without deviation or molestation. 

Src. 2. All fishing grounds pertaining to any government land, or otherwise 

belonging to the government, excepting only ponds, shall be, and are hereby, forever 

granted to the people for the free and equal use of all persons: Provided, however, 

That for the protection of such fishing grounds the minister of the interior may taboo 

the taking of fish thereon at certain seasons of the year. 

Src. 3. The minister of the interior shall give public notice in the Elele and Poly- 

nesian newspapers of any such taboo imposed by him, together with the name of 

such fish, and no such taboo shall be in force until due notice has been given. Any 
person who shall be found guilty of violating such taboo, upon complaint before any 

district justice, shall be punished by a fine not exceeding fifteen dollars in the discre- 

tion of the court, and restore all fishes taken, or the value thereof. 

Src. 4. No person living without the Kingdom shall take any fish within the har- 

bors, streams, reefs, or other waters of the same for the purpose of carrying them for 

sale or otherwise to any place without the Kingdom. 

Src. 5. Every person violating the provisions of the preceding section may be pun- 

ished, upon complaint made to any district justice, by a fine not exceeding two 
hundred dollars in the discretion of the court. 

Sec. 6. All acts or parts of acts, resolves or parts of resolves, contrary to the pro- 

visions of this act shall be, and the same are hereby, repealed. 

Src. 7. The minister of the interior is hereby charged with the execution of this 

act. 

Approved by the King July 11, 1851. 

Although the government had given the people free access to the 
fisheries attached to its lands, many persons who had purchased or 
leased land from the government after this had been done attempted 
to assert exclusive rights to the fisheries adjacent to the lands, and 
refused the fishermen the rights they had previously enjoyed. In 
order to redress this grievance the following law was enacted in 1851: 

AN ACT to protect the people in certain fishing grounds. 

Whereas certain persons to whom government lands have been sold have assumed 

exclusive rights of fishing in the sea adjacent to said land, without the justi- 

fication of law; and whereas the people in numerous instances have been unjustly 

deprived of their rights to the fish on the grounds long since made free to them by 

law, namely, on the fishing grounds commonly known as the Kilohee grounds, the 

Luhee grounds, the Malolo grounds, and the fishing of the ocean from the reefs 

seaward; and whereas the present law affords no sufficient protection to the people 

in those rights: Therefore, 

Be it enacted by the nobles and representatives of the Hawaiian Islands in Legislative 

Council assembled : 

Section 1. That no person who has bought or who may hereafter buy any govern- 

ment land, or obtain land by lease or other title from any party, has or shall have 

any greater right than any other person resident in this Kingdom over any fishing 

ground not included in his title, although adjacent to said land. The fish in said 

fishing ground shall belong to all persons alike, and may be taken at any time, subject 

only to the taboos of the minister of the interior. 
Sec. 2. If that species of fish which has been tabooed by any-konohiki shall go 

onto the grounds which have been or may be given to the people, such fish shall not 

be tabooed them. It shall only be tabooed when caught within the bounds of the 
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konohiki’s private fishery. Nor shall it be lawful for a konohiki to taboo more than 

one kind of fish upon any fishing grounds which lie adjacent to each other. 

Sec. 3. Every konohiki or other person who shall wilfully deprive another of his 

legal rights to fish on any fishing ground which now is or may become free to the 
use of the people, or who shall wilfully exact from another any portion of the fish 

caught on any public fishing ground, or who shall wilfully exact of another for the 

use of any private fishery a greater amount of fish than by law he is entitled to 

receive as his share, and any tenant or other person who shall wilfully deprive any 

konohiki of his fishing rights by appropriating to himself the tabooed fish of said 

konohiki, or otherwise, shall be punished by a fine not exceeding one hundred dollars 

for every such offense, in the discretion of the court, and in default of the payment 
of said fine be imprisoned at hard labor until the same is paid. 

Sec. 4. The several district justices of the Kingdom shall have power to try and 

punish all offenders against the provisions of the preceding section committed in 

their respective districts. 

Src. 5. This act shall take effect ten days from and after the publication of the 

same in the Elele and Polynesian newspapers. 

In 1859 a civil code, embracing all the laws then in force, was pre- 
pared for and passed by the legislature. The sections relating to the 
fisheries were as follows: 

Cuaprer VII.—ArticLe V.—Of the fisheries. 

Sec. 384. All fishing grounds appertaining to any government land, or otherwise 

belonging to the government, excepting only ponds, shall be, and are hereby, 

foreyer granted to the people, for the free and equal use of all persons: Provided, 

however, That for the protection of such fishing grounds the minister of the interior 

may taboo the taking of fish thereon at certain seasons of the year. 

Sec. 385. Ihe minister of the interior shall give public notice of any such taboo 
imposed by him, and no such taboo shall be in force until such notice has been given. 

Every person who shall violate such taboo shall be punished by a fine not exceeding 

fifteen dollars and the value of the fish taken. 

Sec. 386. No person residing without the kingdom shall take any fish within the 
harbors, streams, reefs, or other waters of the same for the purpose of carrying them 

for sale, or otherwise, to any place without the kingdom, under penalty of a fine not 

exceeding two hundred dollars, in the discretion of the court. 

Sec. 387. The fishing grounds from the reefs, and where there happen to be no 

reefs, from the distance of one geographical mile seaward to the beach at low-water 
mark, shall, in law, be considered the private property of the konohikis, whose lands, 

by ancient regulation, belong to the same; in the possession of which private fisheries 
the said konohikis shall not be molested, except to the extent of the reservations 

and prohibitions hereinafter set forth. 

Sec. 388. The konohikis shall be considered in law to hold said private fisheries 
for the equal use of themselves and the tenants on their respective lands, and the 

tenants shall be at liberty to use the fisheries of their konohikis, subject to the 
restrictions imposed by law. 

Sec. 389. The konohikis shall have power each year to set apart for themselves 

one given species or variety of fish natural to their respective fisheries, giving public 

notice by viva voce proclamation, and by at least three written or printed notices 
posted in conspicuous places on the land, to their tenants and others residing on 

their lands, signifying the kind and description of fish which they have chosen to 

be set apart for themselves. 

See. 390. The specific fish so set apart shall be exclusively for the use of the konohiki 
if caught within the bounds of his fishery, and neither his tenants nor others shall 
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be at liberty to appropriate such reserved fish to their private use; but when caught 

such reserved fish shall be the property of the konohiki, for which he shall be at 
liberty to sue and recover the value from any person appropriating the same. 

Sec. 391. The konohikis shall not have power to lay any tax or to impose any 

other restriction upon their tenants, regarding the private fisheries, than is herein- 

before prescribed, nor shall any such further restriction be valid. 

Src. 392. It shall be competent to the konohikis, on consultation with the tenants 

of their lands, in lieu of setting apart some particular fish to their exclusive use, as 

hereinbefore allowed, to prohibit during certain months in the year all fishing upon 
their fisheries, and during the fishing season to exact of each fisherman among the 
tenants one-third part of all the fish taken upon their private fishing grounds. — In 
every such case it shall be incumbent on the konohikis to give the notice prescribed 
in section 389. 

Src. 393. No person who has bought, or who may hereafter buy, any government 

land, or obtain lease or other title from any party, has or shall have any greater right 

than any other person resident in this kingdom over any fishing ground not included 

in his title, although adjacent to said land. 

Src. 394. If that species of fish which has been abooed by any konohiki shall go 

on to the grounds which have been or may be given to the people, such fish shall 

not be tabooed thereon. It shall be tabooed only when caught within the bounds 

of the konohiki’s private fishery. Nor shall it be lawful for a konohiki to taboo 

more than one kind of fish upon any fishing grounds which lie adjacent to each 

other. 

Src. 395. Every konohiki or other person who shall willfully deprive another of 

any of his legal rights to fish on any fishing ground which now is, or may become, 

free to the use of the people, or who shall willfully exact from another any portion 

of the fish caught on any public fishing ground, or who shall wilfully exact of another, 

for the use of any private fishery, a greater amount of fish than by law he is entitled 

to receive as his share, and any tenant or other person who shall willfully deprive 

any konohiki of his fishing rights, by appropriating to himself the tabooed fish of 

said konohiki, or otherwise, shall be punished by a fine not exceeding one hundred 

dollars for every such offense, in the discretion of the court, and in default of the 

payment of such fine be imprisoned at hard labor not exceeding three months. 

Src. 396. The several district justices shall have power to try and punish all 

offenses against the provisions of the last preceding section committed in their 

respective districts. 

For some years the use of giant powder or dynamite in the fisheries 
yas permitted. Owing to ignorance or carelessness in handling this 

dangerous explosive such a large number of persons had lost their 
lives or been maimed that in 1872 the following law forbidding its use 
yas passed: 

AN ACT to prevent the use of explosive substances in taking Fish. 

Be it enacted by the King and the legislative assembly of the Hawaiian Islands in the 

legislature of the Kingdom assembled: Section 1. No person shall use giant powder or 

any other explosive substance in taking fish within or upon any harbors, streams, 

reefs, or waters within the jurisdiction of this Kingdom. 
Sec. 2. Whoever violates the provisions of the preceding section shall be punished 

by a fine not exceeding five hundred dollars and not less than twenty-five dollars, or 

by imprisonment at hard labor not exceeding five years and not less than three months, 
or both at the discretion of the court. 

Src. 3. The several district justices and police courts shall have concurrent jurisdic- 

tion in all cases under this act. 
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In 1888 this law was amended as follows: 

Section 1. That section 1 of an act entitled ‘‘An act to prevent the use of explo- 

sive substances in taking fish,’’ approved June 3, A. D. 1872, be, and the same is 
hereby, amended by adding to said section the following words: 

‘“‘The possession by fishermen, fish venders, or persons in the habit of fishing, of 
fish killed by giant pow der or other explosive substance shall be prima facie evidence 
that the person in whose possession such fish were found used giant powder or some 
other explosive substance in taking such fish, contrary to the provisions of this act.”’ 

Sec. 2. That section 2 of said act be, and the same is hereby, amended so as to 
read as follows: 
“Whoever violates the provisions of this act shall be punished by a fine not 

exceeding two hundred dollars and not less than fifty dollars, or by imprisonment at 
hard labor not exceeding one year, or both, in the discretion of the court.”’ 

The general act was again amended in 1892, so as to make the pen- 
alty a fine not exceeding $100 nor less than $25, or by imprisonment 
at hard labor not exceeding six months, or both, in the discretion of 
the court. Unfortunately this law is not very closely enforced, and 
as a result great destruction is still being wrought to the fisheries by 
the use of this explosive, especially in the more inaccessible portions 
of the islands. 

For many years it had been a common practice for the fishermen to 
catch young fish, particularly the mullet and awa, and sell them. This 
had proved such a heavy drain upon the supply of these species that 
in 1888 the following law was adopted: 

AN ACT to provide for the protection of certain fish within the bays, harbors, waters, or streams of 

the Hawaiian Islands. 

Be it enacted by the King and the Legislature of the Hawaiian Kingdom: 

Secrion 1. It shall not be lawful for any person to take, catch, or destroy the 

young of the fish known as the mullet and the awa under 4 inches in length in 
any of the bays, harbors, waters, or streams of this Kingdom: Provided, however, 

That nothing in this act shall prevent the taking of the fish herein above prohibited 

for the purpose of stocking ponds. 
Sec. 2. It shall not be lawful for any person to sell or offer for sale, or have in his 

possession, except alive, any of the young fish mentioned in section 1 of this act. 
Sec. 3. Any person violating the provisions of this act shall, upon conviction before 

any police or district magistrate, be punished by a fine of not less than twenty dollars 
nor more than two hundred dollars, or by imprisonment at hard labor for not less 

than ten nor more than ninety days, or by both such fine and imprisonment, in the 

discretion of the court: Provided, nevertheless, That no such fine shall be imposed upon 

any person who, fishing for other fish, accidentally takes or catches no more than forty 

of the young fish mentioned in section 1 of this act. 
Sec. 4. This act shall take effect from and after the date of its approval. 

Approved this sixth day of September, A. D. 1888. 

In 1892 the following amendment to a previous law, designed to 
clear up disputed points which had arisen, was passed: 

Be it enacted by the Queen and Legislature of the Hawaiian Kingdom: 

Section 1. Section 388 of the civil code shall be, and the same is hereby, amended 

to read as follows: 

**Src. 388. The konohikis shall be considered in law to hold said private fisheries 

for the equal use of themselves and of the tenants on their respective lands; and the 

F. C, 1901——24 
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tenants shall be at liberty to take from such fisheries, either for their own use or for 

sale or exportation, but subject to the restrictions imposed by law, all fish, seaweed, 

shellfish, and other edible products of said fisheries.”’ 

Src. 2. This act shall take effect and become a law from the date of its approval. 
Approved this 4th day of August, A. D. 1892. 

The various changes and modifications made in the fishery laws from 
time to time have been in the direction of their simplification and 
explanation, that the rights of fishermen and the konohiki might be 
more clearly defined. It also appears that the rights and privileges of 
the common people were extended from time to time. Since annexa- 
tion the only legislation pertaining to the fisheries of the islands by the 
Congress of the United States is in three sections of the enabling act, 
section 94, providing for the investigations upon which this paper is 
based, and already quoted, and sections 95 and 96, as follows: 

REPEAL OF LAWS CONFERRING EXCLUSIVE FISHING RIGHTS. 

Sec. 95. That all laws of the Republic of Hawaii which confer exclusive fishing 

rights upon any person or persons are hereby repealed, and all fisheries in the sea 

waters of the Territory of Hawaii not included in any fish pond or artificial inclosure 

shall be free to all citizens of the United States, subject, however, to vested rights; 

but no such vested right shall be valid after three years from the taking effect of this 

act unless established as hereinafter provided. 

PROCEEDINGS FOR OPENING FISHERIES TO CITIZENS. 

Sec. 96. That any person who claims a private right to any such fishery shall, 

within two years after the taking effect of this act, file his petition ina circuit court of 

the Territory of Hawaii, setting forth his claim to such fishing right, service of which 

petition shall be made upon the attorney-general, who shall conduct the case for the 

Territory, and such case shall be conducted as an ordinary action at law. 

That if such fishing right be established, the attorney-general of the Territory of 
Hawaii may proceed, in such manner as may be provided by law for the condemna- 

tion of property for public use, to condemn such private right of fishing to the use 

of the citizens of the United States upon making just compensation, which compen- 

sation, when lawfully ascertained, shall be paid out of any money in the treasury of 

the Territory of Hawaii not otherwise appropriated. 

Except in a few isolated instances these exclusive fishery rights are 
of not much importance on any of the islands except Oahu. On this 
island, especially in the vicinity of Honolulu, they are of considerable 
value, owing to the easily accessible market afforded by the city. On 
the other islands the population is too scattered to make the fisheries 
valuable. The owners of fishery rights usually lease them to Japanese, 
Chinese, and Hawalians. 

The abolishment of these fishery rights will, in some instances, work 

very serious damage to the commercial fisheries if proper laws are not 
provided to take the place of the old restrictions. Under the laws gov- 
erning these fisheries at present, the owner can, and in some places does, 
protect certain species, particularly the mullet, during the spawning 

season by placing a tabu on them, and as everybody had to account 
to him when fishing he could easily prevent the use of destructive forms 
of apparatus or overfishing. 
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The fisheries of Honolulu are rapidly falling off in amount, with 
a corresponding rise in the prices for fish, which are now perhaps 
higher than in any other seaport town in the world. One cause of the 
falling off is to be found in overfishing within a limited area. The 
markets of Honolulu are supplied by resident fishermen, by fishermen 
along the line of the Oahu Railway at Waialua and Waianae, and by 
fishermen on the north side of the Pali, about the village of Heeia. 

None of these fishermen goes into deep water, or to any great distance 
from Honolulu. Their equipment is on a relatively small scale, and 
thus far larger equipments have not been found profitable. The high 
price of labor, its relative untrustworthy character, and the ease of 
overstocking the market have brought attempts at fishing on a large 
scale to a comparative failure. Native fishermen work when they feel 
like it. Chinese fishermen are afraid of new situations and beset by 
superstitious fears. Japanese fishermen enter into combinations with 
their competing fellows, thus defeating the purpose of large fishing 
plants to control the markets themselves. 

The most valuable element in the Hawaiian fisheries is the amaama or 
mullet (Jlugil dobula). The system of fencing off arms of the sea for 
the formation of mullet ponds is practically, in American territory, 
confined to Hawaii. The recognition of private ownership in such 
ponds is contrary to American precedents. If it be found imprac- 
ticable to recognize such private ownership, these ponds may be con- 
demned by the United States Government and again leased to private 
persons. The best interests of the fisheries will be served by leaving 
their present owners in undisturbed possession. The matter should, 
however, receive careful consideration, as the action of Congress will 
constitute a permanent precedent. Under Hawaiian law the sea 
between the land and the barrier reef is also held as personal property. 
The act establishing the Territory of Hawaii wisely provided for the 
extinction of such titles. 

After the fishery rights are abolished in 1903 there will be almost 
no restrictions on the general fisheries. At the present time very fine- 
meshed seines are used, especially around Honolulu (Oahu) and Hilo 
(Hawaii), and immense numbers of very small young fish, such asthe 
mullet (Mugil dobula), ulua (Caranx sp.), and akule (7rachurops eru- 
menophthalmus), from 2 inches in length up, are caught and sold, 
although it is against the law to sell young mullet under 4+ inches in 
length. Unless this great drain on the young is stopped the fisheries 
are bound to suffer severely. 

The use of fine-meshed nets and the sale of small fish should be 
absolutely prohibited. 

The same remark applies to the various species of Miudlide, known 
as weke, moano, munu, kumu, umu, ete. Two of these species, the 
munu (Upeneus trifasciatus) and the umu (Upencus porphyreus), 
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stand among the very first in quality of Hawaiian food-fishes, ranking 
with the famed red sur-mullet (J/ud/us barbatus) of Europe. 

The large shore fishes known as ulua are worthy of similar protec- 
tion. Hundreds of young too small to be of any food value are taken 
every day in the seines in Pearl Harbor and in the Bay of Hilo. 

For the adequate protection of the fishes of the Hawaiian Islands the 
following regulations are suggested. 

1. The size of the meshes of seines should be limited. No seine with 
a mesh less than 3 inches in extension should be used. An exception 
may be made which will allow the use of seines not exceeding 30 feet 
in length and with mesh not under three-eighths of an inch in extension 
for the purpose of taking bait. 

2. The capture or taking in any manner whatsoever or the selling, 
offering for sale, or having in possession any amaama, weke, moano, 
kumu, or nunu, or other fish of the family J/dlide of less than 8 
inches in length should be prohibited. 

3. The minimum size limit for the ulua and related species of the 
family Carangide should be 12 inches. 

4, The minimum size limit for all-species other than° those specifi- 
‘ally mentioned above should be 5 inches. . 

5. The amaama, or mullet, is of great importance on the islands of 
Oahu and Molokai, and in order to properly conserve the supply the 
ratching of them during their spawning season should be prohibited. 
Their principal spawning season is from the latter part of October to 
the early part of February. 

6. The selling of female ula (locally known as lobster) when carry- 
ing eggs should be strictly prohibited. While there is no present sign 
of a decrease in the supply of this crustacean, it is better to start now 
than when it is too late. 

7. As the waters of Pearl Harbor (Oahu) seem to be favorably 
adapted to the raising of oysters it would be well if this industry could 
be established and fostered by the passage of a law permitting the 
leasing of small plots of land under water, adjacent to the shores, for 
the purpose of planting and raising oysters. There are at present a 
few beds of small native oysters scattered through Pearl Harbor, but 
very little dependence can be placed upon these to supply the demand. 
Several efforts have been made to introduce oysters from the eastern 
portion of the United States and from California, and the results were 
sufficient to show that with proper care and encouragement, such as 
recommended above, a profitable industry could be built up. 

8. An efficient force of fish wardens should also be provided for in 
order to see that the laws are properly enforced. Each warden could 
have a certain district, in which he would reside, and he would thus be 
enabled to keep a close supervision over the fishermen. 

9. It is also recommended that the native birds of the islands should 
be protected and that a clause to that effect be made a part of any 
legislation that may be had. 

That legislation equivalent to the above recommendations is de- 
manded by the interests of Hawaii admits of no question. It, how- 
ever, raises the more important question: Should such a statute be 
passed by Congress and enforced by the Federal judges, marshals, and 
other officials; or should it be left to the action of the Territorial 
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legislature? The present commission desires to express no opinion on 
this large question of national policy. It is proper, however, to state 
this fact: With the present Territorial legislature it is apparently 
wholly impossible to pass any kind of statute for the protection of the 
fisheries. With the present laws governing suffrage there is no pros- 
pect of any change in this regard. 

The chief argument used against protective laws is the desire of the 
Hawaiian people to eat little fishes raw. Of these little fishes thus 
eaten, one or two, called ‘‘nehu,” never grow large. On the other 
hand, it may be urged that the nehu is an important food of larger 
fishes; that the market value of all which are taken is insignificant, and 
that the young of the mullet and other fishes of real value are taken 
and eaten with the nehu. 

INTRODUCTION OF ADDITIONAL SPECIES OF FISHES, ETC. 

The fresh waters of the Hawaiian Islands are too limited in impor- 
tance to justify experiments in acclimatization. The chief streams are 
on the island of Kauai. The only native fishes in any of the streams 
are different species of gobies, known collectively as ‘‘oopu.” These 
have some value as food, but are not highly esteemed. 

Although the waters adjacent to the islands teem with fishes and 
other denizens of the sea, numerous efforts have been made to introduce 
additional species. Among the principal species so far introduced are 
the following: 
From China and Japan.—Gold-tish (Carassius auratus), china-tish 

(Ophiocephalus), a species of eat-fish (Mlacropternotus maqur), and one 
or more species of frogs. 
From the United States.—Brook trout (Salvelinus fontinal’s), black 

bass (probably J/cropterus salmoides), cat-tish (Ameturus nebulosus), 
earp (Cyprinus carpio), the bullfrog (2tana cateshbiana), and terrapin. 
In 1876 some salmon and trout eggs were sent to parties in Honolulu in 
exchange for 100 awa; there is no record of what became of these eges. 

The gold-fish and frogs have thrived very well and are now to be 
found on most of the islands. At Hilo the frogs are so abundant that 
they have become an article of sale. On the island of Kauai they 

have been found especially useful in destroying the fluke, /@sciola 
hepatica, which works considerable damage to the cattle. They have 
also assisted very materially in thinning out some of the noxious 
insects which have been introduced. 

The china-fish is to be found in numbers in the vicinity of Honolulu 
alone, and is raised in the irrigation ditches and fresh-water ponds. 
The china-fish and gold-fish are generally sold alive to the Chinese. 

The rivers of the islands are, in nearly every instance, small moun- 
tain streams, which become torrents in the wet season and a series of 
pools, connected by slender rivulets, during the dry season. Trout do 
not thrive under such conditions, and it is a waste of time to attempt 
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to acclimatize them. Only one plant (on Kauai in 1894) has so far been 

made, and nothing has been seen or heard of them since. 

The small-mouthed black bass, however, would probably thrive under 
such conditions. One plant of black bass has been made (at Hilo), and 

though they were never seen again this was probably due to their 
poor physical condition when planted. Owing to the absence of the 
consignee when they arrived, they were allowed to remain in the cans 
for some time before being planted, and as a freshet occurred the next 
day it is probable they were all carried out to sea. As the rivers 
are filled with fresh-water shrimp, the bass would have an abundant 
food supply. 

The cat-fish (American and Chinese) are found in considerable num- 
bers on Oahu, in the vicinity of Honolulu. Carp are found on the 
islands of Maui and Kauai, but are not yet common. 

A more valuable fish than the black bass is probably available for 
these islands. It is the Japanese dwarf salmon or ayu, /ecoglossus 
altivelis. It is one of the most delicate of fishes, breeds freely, and 

lives in every clear stream of Japan from Hokkaido to Formosa, being 
thus well adapted to the climate of Hawaii. Perhaps more than any 
other foreign fish whatever it merits introduction into the waters of 
the United States, especially into those of California. 

Several lots of oysters from the eastern part of the United States 
and from California have been brought to the islands at different times 
since 1893 and planted in Pearl Harbor. While the results achieved 
were not very satisfactory from a financial standpoint, still they were 
sufficient to show that the business might be put upon a remunerative 
basis if it were given the time and attention necessary. The eastern 
oyster was found to breed to a limited extent. 

Clams could be planted in Pearl Harbor and in other favorable 
localities, and would probably thrive well. 

The abalone, which is very highly prized by the Chinese, might be 
introduced on the rocky reefs and sea walls. 

The depletion of the fisheries of these islands can be best prevented 
by proper protective legislation such as we have suggested. Fish- 
cultural methods have not yet been developed with regard to any of 

the fishes native to or suitable for these islands. The establishment 
of a fish-cultural station there is at present wholly impracticable and 
unnecessary. ‘The establishment, however, of a biological station sim- 

ilar to that at Woods Hole or that at Beaufort, N. C., for the study of 
the many important problems connected with tropical insular aquatic 
life is of the highest importance and is earnestly recommended. 

FISH PONDS. 

The most interesting of the fishery resources of the islands are the 
ish ponds. Many of these were built s ng ago th: n traditi fisl d Many of these were built so long ago that even tradition 
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does not approximate the date. As they were originally owned by 

the kings and chiefs, it is very probable that they were built by the 
forced labor of the common people. They are found principally in 
the bays indenting the shores of the islands, the common method of 
construction being to build a wall of lava rock across the narrowest 
part of the entrance to a small bay or bight of land and use the 
inclosed space for the pond. They were also built on the seashore 
itself, the wall in that case being run out from two points on the 
shore some distance apart in the shape of a half circle. A few were 
built somewhat interior, and these are filled by the fresh-water streams 

from the mountains or by tidal water from the sea carried to them by 
means of ditches. In the sea ponds the walls are built somewhat 
loosely, which permits the water to percolate freely. The ponds are 
arranged with narrow entrances, protected by sluice gates, which can 
be opened or closed at will. These are frequently left open when the 
tide is running in, which allows the amaama, or mullet, and the awa 

to enter freely. When the tide turns the gates are closed, making 
prisoners those which have entered. The salt-water ponds usually 
contain only the amaama and awa. 

In the fresh and brackish water ponds gold-fish, china-fish, oopu, 
opai, carp, aholehole, and okuhekuhe are kept. No attempt at fish- 
culture is made with these ponds, the young fish being captured in the 
open in the case of most of the species enumerated and placed in the 
ponds until they attain a marketable size. Large quantities of amaama 
and awa are handled in these ponds annually, especially on the island 
of Oahu. Dip nets, seines, gill nets, and scoop nets are used in taking 
the fish from the ponds; and as they are quite shallow, this is done very 
easily. The ponds are operated almost exclusively by Chinese. 

A number of the ponds have been allowed to fall into decay, partic- 
ularly on Molokai and Hawaii, while on Oahu others have been filled 
up to meet the growing demand for rice land and for other purposes. 
The maintenance of these ponds should be encouraged as much as possi- 
ble, as they are of great assistance in maintaining a regular supply of 
fish at all seasons of the year.» 

The irrigation ditches used in watering the numerous rice fields are 
also employed incidentally in raising a few of the species enumerated 
above. 

FISH MARKETS AND METHODS OF HANDLING FISHERY PRODUCTS. 

There are 7 fish-market houses, 1 each at Honolulu (Oahu), Hilo 

(Hawaii), and Wailuku (Maui), and 4 at Lahaina (Maui). Peddlers 
with small carts also retail fish throughout the sections of inhabited 
country which are not convenient to the markets or to the fisheries. 

There is great room for development in this part of the business, how- 
ever, as the inhabitants of some of the more inaccessible villages 
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rarely ever have an opportunity from one year’s end to another to 
purchase fish. 

At Honolulu the market house, with land, is valued at $155,000. It 

is owned by the Territorial government, and is one of the best appointed 
fish markets in the United States. A fish inspector, with one assistant, 
is in charge of the market, and all fish must be inspected by him 
before they go upon the stalls. In this manner complete control over 
the fish sold in the city is obtained, as no peddling through the 
streets is permitted. 

There are 20 stalls for the sale of fresh fishery products, the rents 
of which vary from $15 to $30 per month, according to location. Only 
15 of these were occupied in 1900. Of these, 11 were run by Chinese, 
3 by Japanese, and 1 by natives, the total number of persons employed 
being Chinese 40, Japanese 6, and natives 2. In addition to these, 6 
tables were occupied by 6 native women on Saturday for the sale of 

limu (alge), while 3 tables were devoted to the sale of dried fish dur- 
ing most of the week, and were run by 3 native women. Ona few 
days in the week, when fresh fish are scarce, certain of the dealers 
also sell pickled California salmon. The fishermen bring their catch to 
the market at whatever hour is convenient to them, and the dealers 
sell for them on a basis of 10 per cent commission. Fish brought in 
previous to noon must be sold before the market closes the same day, 
but if brought in after noon it can, if not sold before night, be kept 
in a cold-storage house close by, and placed on the stalls again the 
next morning, but in that event it must be distinguished by a small 

placard bearing the words ‘‘ Iced fish.” The inspector is empowered 
by law to pass upon all fish before being placed upon the stalls, and 
can condemn any tainted fish either then or afterwards. It is the 
usual custom to make frequent inspections of the fish after they go 
upon the stalls, as they soon become tainted in that climate. No ice is 
used around the market house. The larger fish are dressed, while the 
smaller ones are sold round. There is no loss in dressing, however, 
as the head, entrails, ete., are sold. All except gold-fish are sold dead. 
This market is exceedingly well managed, and there appears but little, 
if any, chance for improvement. 

The market house at Hilo, which is owned by private parties, was 
built at an expense of $10,000, including the value of the land, and 
was opened for business on April 1, 1899. During 1900 the number 
of stalls occupied was 27, the rents of which varied from $5 to $15 
per month. These were not occupied continuously, as frequently 
a dealer would give up the business after a week or a month’s trial 
and someone else would start in. There are 32 stalls in all. The num- 
ber of persons employed around the market was 22 Chinese, 18 Jap- 
anese, and 14 natives. During the summer of 1901 a syndicate of 
Chinese and Japanese bought up the stalls and began to take advantage 
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of their position by shutting out the other dealers and compelling the 
fishermen to sell to them at alow price, while there was no limit to 
what they could charge the townspeople, as fish could not be sold on 
the streets. As a result a number of the fishermen carried their catch 
by carts to Olaa, about 11 miles away, and established a temporary 
market there. The territorial government leased the market in August, 
1901, which broke up the combination. 
An inspector was also appointed, who will have complete charge of 

everything about the market. Previously there was no inspection and 
large quantities of tainted fish were foisted upon the people. As at 
Honolulu, every effort is made to dispose of the catch the same day 
that it comes in, as no ice is used. Owing to the heavy surf close to 
the market house, the fishing boats can not land there and are com- 
pelled to go to Waiakea, a suburb of Hilo about a mile away. The 
fishing boats usually land here during the morning and are immedi- 
ately boarded by the dealers, who begin to dicker for the catch. When 

a boat with a large catch comes in, a stranger would think that Bedlam 
had broken loose, as Japanese, Chinese, Portuguese, Hawaiian, Eng- 
lish, and variations of these languages are hurled back and forth, each 
man trying to outstrip every other in the amount of noise made. 
Everything is on a cash basis, the successful dealer counting down the 
mony at once and removing the fish, which are carried to the market 
by carriers, with baskets slung over their shoulders on poles, and 
carts. The principal selling time at the market is in the afternoon, 
after the dealers have returned from Waiakea. 

The market house at Wailuku is a small affair with only 5 stalls, 
which are run by 2 Chinese and 5 natives, and is owned by a private 
individual. The market house, with land, is valued at about $1,500. 
Most of the fish sold here are brought from Kahului, a few miles away, 
while some amaama come from the island of Molokai. It has no gov- 
ernment supervision, which it needs. 

The principal market house at Lahaina is owned by the government 
and is valued at about $6,000, including the land. It contains 6 stalls, 

which rent at $8 per month. These were run in 1900 by 1 American, 
4 Japanese, and 4 natives. Close by are 2 private stalls, which are 
operated by + Japanese. In addition, in 1900, there were 2 private 
additional fish markets in town, with a total valuation of $650. These 

contained 6 stalls, which were run by 4 Chinese, 4 Japanese, and 4 
natives. The greater portion of one of these was destroyed by fire in 
the early part of 1901 and has not since been rebuilt. There is no 
inspector at Lahaina, although one is sorely needed, as the sale of 
tainted fish, particularly by the Japanese, is quite common. Lahaina 
is the principal market for the disposal of the fish taken by the fish- 
ermen on Molokai and Lanai. 
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COMMERCIAL FISHERIES. 

Commercial fishing is prosecuted on the islands of Oahu, Hawaii, 
Maui, Molokai, Kauai, Lanai, and Niihau. Fishing is also carried on 

about some of the smaller islands of the group, but it isdone by fishermen 

from the above-named islands. While the fisheries are of considerable 
importance now, they could easily be expanded if the proper efforts 
and attention were given to them. For many years the native Hawaii- 
ans held a monopoly of the business, but of late years the Japanese 

have engaged in it in large numbers. The natives fish spasmodically 
as a rule, while the Japanese give to it their whole time and attention, 
and asa result they are doing much better financially than the former. 
It is probable that the commercial fisheries will be entirely in the hands 
of the Japanese on certain islands within the next ten years if they 
increase at the rate they have during the past six or seven years. 

A great variety of apparatus is in use in the fisheries, the principal 
forms being gill nets, seines, bag nets, cast nets, dip nets, lines, bas- 
kets, and spears. No effort is made to work the deep-sea fisheries 
except with hook and line, the greater part of the fishing being done 
on the reefs or close inshore. It is probable that the beam trawl 
could be used to advantage in the deeper waters. This apparatus, which 
is an immense bag, with wide flaring mouth, the bag running to a 
point at the end, could be worked from the deck of a sail or steam 

vessel. In working it, long cables are attached to the sides of the 
mouth and the trawl dropped overboard while the vessel is in motion. 
The trawl sinks to the bottom, and as the vessel moves forward it is 

drawn along the bottom and scoops up everything in its path. When 
it has been down a sufficient length of time the vessel is brought wp 
into the wind, the trawl raised to the deck, where it is emptied, and 

then dropped overboard for another try. 
Sharks are very destructive to nets used in the deeper waters, 

and also eat the fish out of them; but with the beam trawl it would be 

impossible for them to do any harm. 
Pound nets made of fine wire could be used to advantage on the lee- 

ward side of the islands and in the bays. Netting could not be used, 
as the sharks and larger fishes would tear it to shreds while struggling 

to get in or out. 
Fyke or hoop nets would probably prove profitable in the bays and 

rivers. They could be set and left without further attention until it 

was convenient for the fisherman to raise them. 
The high prices prevailing for many species forms a very noticeable 

feature of the industry. In the Honolulu market 25 cents per pound 
is not an uncommon price for some, while on certain of the other 
islands even higher prices are realized. Judging solely by this feature, 
many persons jump to the conclusion that fish are becoming scarce, but 
this apparently is not borne out by a close investigation of the industry 
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as a whole. It is but rarely that there is a scarcity of fish in the 
markets, the principal complaint in this regard coming from those 
places which are rather inaccessible and where the fishermen are few 
in number, such as on Kauai. The most plausible reason for the high 
prices is that fishery products have gone up in correspondence with the 
other necessaries of life, which are unusually high as compared with 
the rest of the country. ‘The great development of the sugar industry 

in the last fifteen years, and the profitable prices realized for the prod- 
uct, have caused a great boom in everything, particularly in the wages 
paid to labor, and the cost of the necessaries of life has been raised to 
correspond, It is very probable that as things settle down to a more 
normal condition the cost of fishery products will be lowered to more 
nearly their proper level. The Chinese and Japanese have organized 
companies at several places to monopolize the business, and these have 
also been important factors in causing the high prices. 

The methods of transportation between points on the same island 
are rather crude in many instances, while in others the cost of trans- 
portation is practicaliy prohibitive so far as fishery products are con- 
cerned, as a result of which the supply of each place must be drawn 
largely from its own immediate neighborhood, especially as ice is so 
expensive that it can not be used to preserve shipments for any length 
of time. The building of railroads on Oahu and Hawaii has aided 
very materially in the matter of the transportation of fishery products 
at reasonable rates. The steamer rates between the various islands of 
the group are prohibitive at present, and as the distances are too far 

for small boats there is no opportunity for the fishermen on one island 
who have an excess to ship to another island where there is a tempo- 
rary scarcity. These problems will all work themselves out as the 
means of transportation increase. 

Immense quantities of canned, salted, smoked, and dried fishery 
products, such as salmon, cod, skipjack, mackerel, herring, sardines, 
shrimps, lobsters, oysters, clams, mullet, et¢., are imported and con- 
sumed by the people, particularly on the sugar plantations. As these 
are in many instances located in rather inaccessible regions where fresh 
fishery products can not be obtained at any price, they are perforce 
compelled to depend on the prepared goods for their supply. 

The bubonic plague broke out in Honolulu in December, 1899, and 

lasted several months. This proved a serious detriment to the sale of 
fresh fishery products, as it was thought by many persons that the 
disease might be transmitted in this way. 

The three tables following show in condensed form, by islands, the 
persons employed, the boats, apparatus, fish ponds, shore and acces- 

sory property, and cash capital used in the business, and the catch by 

species, together with the value of same. The island of Oahu leads 
all the others in almost every phase of the industry, followed by 
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Hawaii, Maui, Kauai, Molokai, Lanai, and Niihau in the order 

enumerated. 
The Hawaiians predominate in the fisheries, followed in the order 

named by the Japanese, Chinese, South Sea Islanders (people from the 
Gilbert and Marquesas Islands), Americans, Portuguese, and Germans. 
The shoresmen shown were employed principally in the fish markets. 
The total number of persons employed was 2,492. This does not 

include those engaged in carrying on the wholesale fish trade of 
Honolulu and Hilo. 

The total investment in the industry, including the wholesale trade, 
was $739,741. The shore and accessory property and cash capital 
employed in the wholesale trade of Honolulu and Hilo are included in 
this table. 

So far as quantity is concerned, the catch of akule was the most 
important, but malolo leads in the value of catch. Other leading 
species were amaama, ulua, aku, oi0, awa, moano, kawakawa, opelu, 

opihi, and ula. The total catch amounted to 6,222,455 pounds, valued 
at $1,083,646. 

[The tables on which the preceding remarks are based formed part of the original 

Congressional document, but as they necessarily occur in Mr. Cobb’s statistical 
report (see pp. 383-499) they are omitted here to avoid repetition. ] 
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COMMERCIAL FISHERIES OF THE HAWATIAN ISLANDS. 

By Joun N. Coss, 

Agent of the United States Fish Commission. 

INTRODUCTION. 

On May 1, 1901, the writer was detailed to accompany the party 
which was to make an investigation of the fish and fisheries of the 
Hawaiian Islands under the direction of Dr. David Starr Jordan and 
Dr. Barton Warren Evermann, in order to make a thorough canvass 
of not only the present condition of the commercial fisheries of the 
islands, but also of their past history and ‘‘ the changes in the methods, 
extent, and character of the fisheries in historic times, as shown by 
records or traditions, particularly since the coming of Americans, 
Europeans, and Asiatics.” The history of fishery legislation and the 
possibility of improvements in the present laws were among the ques- 
tions which received careful consideration. 

The investigation of these subjects at the islands occupied a period 
of three months, during which all of the larger inhabited islands were 
visited. A careful perusal of all available official and private docu- 
ments, newspapers, and publications relating to the islands was made, 
and oral statements were gathered from the older fishermen and others 
conversant with the subjects in question. I am greatly indebted to 
the early files of the Honolulu newspapers for much of the historical 

“matter in this report, and especially to Zhe Friend, The Sandwich 
Islands Gazette, The Polynesianand The Pacific Commercial Gazette. 

Every courtesy was extended by the officials and citizens of the 
islands, among whom I would mention the following: Governor San- 
ford B. Dole, Secretary H. E. Cooper, who was acting governor during 
the greater part of my stay in the islands; Attorney-General E. P. Dole, 
Prof. Albert Koebele, territorial entomologist; Dr. J. B. Pratt of the 
board of health; Prof. W. D. Alexander, of the Coast Survey; Mr. E. 
R. Stackable, collector of customs at Honolulu; Mr. Joseph Swift Emer- 
sonand Mr. W. E. Wall, of the Coast Survey; Miss M. A. Burbank, 
librarian of the Library Association and of the Historical Society of 
Honolulu, who placed at my disposal the large collections of both 
societies; Mr. E. L. Berndt, inspector of the fish market at Honolulu; 
Mr. F. G. Smith, of the Oahu Railway and Land Company; the officials 
of the Inter-Island Steam Navigation Company and the Wilder Steam- 
ship Company; Mr. S. M. Damon, Mr. Thos. G. Thrum, and Hon. 

Henry H. Waterhouse, of Honolulu; Mr. W. S. Wise, Mr. J. M. 
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Hering, and Mr. Carl S. Smith, of Hilo; Mr. J. Storan Moloney and 
Mr. George H. Dunn, of Lahaina; Mr. KE. H. Bailey and Mr. William 
T. Robinson, of Wailuku; Mr. Francis Gay, of Makaweli, Kaui, and 
Mr. Thorwald Brandt, of Waimea, Kauai. 

Mr. A. H. Baldwin, one of the artists accompanying the expedition, 
made the pen-and-ink sketches used. All but two of the photographs 
were taken by myself. 

Mr. M. Sindo, of Stanford University, a member of the party, ren- 
dered valuable assistance as interpreter with his own countrymen. 

PHYSICAL AND GEOGRAPHICAL FEATURES. 

The Hawaiian Islands proper comprise a group of twelve islands 
lying between latitude 19° and 22° 20’ north and longitude 155° and 
160° west. Eight of these—Hawaii, Maui, Oahu, Kauai, Molokai, 

Lanai, Kahoolawe, and Niihau—are inhabited, while Molokini, Lehua, 

Kaula, and Nihoa are uninhabited, but are occasionally visited by the 
fishermen. There are a number of small islands and reefs running to 
the northwestward, which are temporarily occupied by workmen of 
the guano companies, who collect the eggs and manure deposited upon 
them by the myriads of sea birds and turtles which resort there. 
These smaller islands and reefs have a melancholy celebrity in the 
annals of the islands from the wrecks which have occurred upon them. 

The Hawaiian islands have been called the ‘*‘ Key of the Pacific,” 
owing to their location. From Honolulu, the capital, on Oahu, the 
distance to San Francisco is 2,100 miles; to Auckland, New Zealand, 

3,810 miles; toSydney, New South Wales, 4,484 miles; to Yokohama, 
Japan, 3,440 miles; to Hongkong, China, 4,893 miles, and to Tahiti, 

2,380 miles. There is no land, except a few small islands close to the 

mainland, between the Hawaiian Islands and the American continent. 
The islands thus have an immense strategical importance in case of 
war. Owing to their convenient situation they have become ports of 
call for numerous steamship and sailing lines running from the main- 
land to Australia, China, and Japan. 

Hawaii.—This island has an area of 4,210 square miles, nearly 
double that of all the other islands combined. It is 90 miles long from 
north to south, and 74 miles wide from east to west. This island, 

which is said by geologists to be the youngest of the group, is com- 
posed principally of three enormous volcanoes, two of which are still 
active. The highest point on the island is Mauna Kea, which is 13,825 
feetin height, while Mauna Loa is 13,675 feet high. Both are capped 
with snow during most of the year. The coast line is regular, some- 
times precipitous, but with few bays and no regular harbors. On the 
eastern or windward side, Hilo Bay is a rather open harbor, which 
is partly protected from heavy seas by a sunken coral reef. This is 
the only harbor on the eastern side, as the others are merely landings 
which can be made only in fairly pleasant weather. On tbe westward 
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side are the small bays of Kailua and Kealakeuka, which are safe so 
long as the winds prevail from the west, which they do most of the 
year. On the northwest is Kawaihae Bay. Arable land is scattered 
over a good part of the island, though the frequent volcanic eruptions 
destroy considerable quantities of good soil by their lava flows. 
Kahoolawe.—This island, 6 miles west of Maui, has an area of 65 

square miles and is devoted to sheep-raising. Its highest point is 
1,130 feet above the sea. 
Kauai.—Vhis island is the northernmost of the group, and, accord- 

ing to geologists, is the oldest. It is 63 miles from Oahu, the nearest 
large island. It has a length of 25 miles, with a breadth of 22 miles, 
and an area of 590 square miles. In the center is the basaltic moun- 
tain called Waialeale, 5,000 feet high. Its northern portion extends 
nearly to the ocean in Jofty ranges, while its southern end slopes 
gradually to the sea. The northwestern portion of the island has a 
line of lofty cliffs 7 miles long. The soil is very fertile, as the lava 
has nearly all decomposed. It is supplied with numerous streams and 
cascades and has some superb valleys. It has well been named by 
the inhabitants the ‘‘Garden Isle.” There are several small bays 
around the island, but none of them is safe in bad weather. 

Lanai.—This is a small island, about 9 miles west of Maui, and is 

used mainly for sheep-raising. It is 21 miles long and 8 in breadth, 
and has an area of 150 square miles. At the southeast end there is a 
mountain 3,000 feet high. 
Maui.—This island, lying 25 miles northwest from Hawaii, is the 

second in size, with a length of 46 and a breadth of 30 miles, and an 
area of 760 square miles. It is composed of two mountains, connected 
by a sandy isthmus 7 or 8 miles long by 6 miles across, and so low that 

the depression of a few feet would make Maui into two islands. Hal- 
eakala, the mountain to the northwest, has a height of 10,032 feet, and 

the volcanic crater at its summit is the largest inactive one in the world. 
Eaka, the mountain at the southeast of Maui, is 5,820 feet high. 

Molokai.—TVhis is a long, narrow island, 40 miles in length and 9 

miles wide, with an area of 270 square miles. The western half is an 
elevated plain 1,000-feet above the sea, without running streams, but 
covered with grass. At the eastern end are several deep valleys, with 
streams of water during the wet season. The northern coast is gen- 
erally precipitous, but near the center is a tongue of land about a 
mile broad and 10 miles long, projecting into the ocean. In 1865 this 
yas selected as the site for the leper settlement. It is especially’ well 

located for this purpose, as behind the point of land is an almost 
impassable cliff over 1,000 feet high. There are about 6,000 acres in 
the tract, most of it fertile soil. The Government provides quarters, 
clothing, and provisions. By law every leper is sent to this place, 
and none is permitted his freedom. There are two settlements on this 
point, Kalaupapa and Kaiawa. 

F. ©. 1901——25 
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Molokin?.—This island has an area of but a few square acres and is 
uninhabited. It is situated about midway between Maui and Kahoo- 
lawe. Fish are said to congregate around the island in large numbers 
and it is visited frequently by the fishermen from Maui. 

Nithau.—This, the most westerly inhabited island of the group, is 
15 miles from Kauai. It has an area of 97 square miles. Two-thirds 
of it is a low plain composed of an uplifted coral reef and matter 
washed down from the mountains. The hilly portion is destitute of 
peaks and ridges. On the side toward Kauai the coast is formed of 
high cliffs, and from the similarity of the structure of the rocks on the 

two sides of the strait it is thought that the islands were once united. 
It is used exclusively for a sheep ranch. Shells of great beauty are 
found on the shores, which is unusual on the other islands, as there 
are but few violent storms to throw them up on the beach. | 

Oahu.—TVhis island is the third in size, but the first in population 
and importance. It is 46 miles long by 25 miles broad, but has an 

irregular quadrangular form, with an area of 600 square miles. It 

is traversed from southeast and northwest by two parallel ranges of 
hills separated by a low plain. The highest point on the island is 
Kaala, 4,030 feet. The greater part of the coast is surrounded by a 
coral reef, often half a mile wide. In several localities an old reef 

has been upheaved, sometimes to the height of 100 feet, and now 
forms part of the land. Honolulu, the capital of the islands, is built 
upon such a reef. The harbor of Honolulu is the only improved 
one of the coast. It has a depth of 30 feet to the wharves. It had 
originally a shallow bar at the entrance to the harbor, but a passage 
through this was dredged some years ago. Pearl Harbor, 12 miles to 
the west of Honolulu, was ceded to the United States in 1876 upon the 
execution of the reciprocity treaty with the islands, and is capable of 
being made one of the best and safest harbors in the world. It has a 
narrow entrance, and a short distance inside of the entrance the har- 

bor is divided by a narrow strip of the mainland running down the 
center, into two arms, or branches, which extend back into the island 

a distance of 10 miles. The depth of water in the harbor is from 6 to 

18 fathoms. Just outside the entrance to the harbor is a shallow bar 
which must be dredged before large vessels can enter. 

HISTORY OF THE ISLANDS. 

Aceording to Prof. W. D. Alexander, the Hawaiian historian, 

‘‘there is little doubt that these islands were discovered by the Span- 
ish navigator Juan Gaetano in the year 1555.” The Spanish guarded 
the secret well, as the first intimation the world at large had of their 
existence was in 1742, when Commodore Anson, of England, captured 
a Spanish ship and found on board her a map on which was marked a 
eroup of islands in their present vicinity. The visits made to the 
islands in 1778 and 1779 by the English navigator Captain Cook first 
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brought them prominently in the public eye. He called the group 
the Sandwich Islands, in honor of his patron, the Earl of Sandwich. 
Cook visited several of the islands. On his second visit to Kealakea- 
kua Bay, Hawaii, in 1779, he was killed on February 14. 

At the time of Cook’s visit each island had one or more chiefs or 
kings. Shortly after the death of Cook a chief named Kamehameha 
sueceeded to the position of high chief of Hawaii, made vacant by the 
death of the former occupant. He was a man of enlarged views and 
ereat force of character. He was quick to see the advantages to be 
derived from the visits of merchant vessels, and encouraged them in 
every way possible. He secured firearms from these traders and 
gradually instructed his people in their use. He also had a small 
fleet of vessels built, so that he could transport his army rapidly and 
quickly from island to island. When his plans were ripe he invaded 
and conquered all the other islands except Kauai, which latter came 
under his sway through a peaceful cession from the reigning monarch. 
He established his capital at Honolulu, on Oahu. He died in 1819 
and was succeeded by his son, a mild and well-disposed prince, but 
destitute of his father’s energy. One of his first acts was to abolish 
tabu and idolatry throughout the kingdom. <A portion of the people 
rebelled, but they were soon brought into subjection, and the peace 
of the islands has been scarcely broken since. 

On March 30, 1820, the first missionaries landed at Kailua, Hawaii, 
from the brig Thaddeus, of Boston. The result of their work in the 
islands has been wonderful. They found the islanders steeped in 
savagery of the most revolting character. They clothed and taught 
them, and to-day the average Hawaiian, so far as education and general 
deportment goes, will compare very favorably with the average citizen 
of the States. The vices inseparable from civilization, however, have 
had their effect on the race and it is rapidly dying out. 

The government of the islands was monarchical until 1893, when 

Queen Liliuokalani was deposed. A provisional government was 
formed on January 17, 1893, with Sanford B. Dole as the head, and 

this government held power until superseded by a republic on July 4, 
1894, Mr. Dole continuing at the head as President. The republic 
continued in existence, with several slight revolts on the part of 
the Queen’s friends, until annexation to the United States was accom- 
plished on August 12, 1898. On June 14, 1900, the islands were 
formally organized as a Territory. 

FISHERMEN. 

Owing to their location between the continents of Asia and America 

the islands have been securing recruits from each direction as well as 
from the numerous islands to the south. As, for certain reasons, a suf- 
ficient number of suitable immigrants could not be secured from the 
countries bordering on the Pacific Ocean, Europe has been drawn 
upon at times, until at present the islands present quite a cosmopolitan 
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appearance. An idea of the extent of this admixture may be gained 
from the fact that public notices in the fish markets and other places 
are usually printed in five languages—KEnglish, Hawaiian, Chinese, 
Japanese, and Portuguese. 

In numbers the native Hawaiian fishermen surpass all the others 
combined, but this is partly because so many women and children engage 
in the hand fishery for octopus, algee, etc., and these have been counted 
in the total. Some of the natives are at the head of quite important 
fisheries. The Japanese occupy second position in the general total of 
fishermen and are very ingenious and industrious. They are especially 
numerous on Oahu and Hawaii, most of them being engaged in deep- 
sea line fishing, which they virtually monopolize. They have several 
companies at Honolulu, Lahaina, and Hilo for carrying on fisheries, and 
in this way control certain lines of fishing, thus enhancing the cost of 
the products to the general public. Only six Americans have a direct 
connection with the fisheries, and they principally as managers of the 
large fishery rights on Kauai and Mauai. The few Chinese fishermen 
confine themselves to the fisheries immediately along the shores. A 
few years ago they began leasing the fish ponds still in use on most of 
the islands, and now have practically a monopoly of this part of the 
industry. They also quite generally control the selling of fish in the 
markets. A number of South Sea Islanders, mainly from the Gilbert, 
Caroline, and Marquesas islands, are engaged in fishing, principally at 
Honolulu and Lahaina. They are more industrious in this business 
than the natives and are quite expert. They are the principal users of 
fish baskets. The Portuguese are not largely engaged in fishing. The 
Italians have made some efforts in this pursuit, but none is now thus 
employed. 

LAY OF THE FISHERMEN. 

When fishing the natives usually make an equal division of the fish 
taken or of the proceeds among all engaged in it. In a few instances 
they are hired and paid regular wages. 

At Hilo, on Hawaii, in the gill-net and line fisheries the Japanese 
work on the following basis: The owner of the boat furnishes the boat, 
lines, nets, etc., and takes 22 per cent of the gross proceeds for the 
use of these. The balance is then divided equally between the owner 
and others who participate in the fishery. Should the owner not go 
out in the boat he does not get anything in the final division. 

In the seine fishery at Hilo the owner of the boat and net receives 

from 30 to 35 per cent of the gross proceeds, this being regulated by 
the size of the net and boat, while the balance is divided equally 

among the fishermen, the owner, if he accompanies them, receiving 
his share with the rest. Should the fishermen work on salary they 
receive $15 per month, together with their board and lodging. 

At Honolulu, among the Japanese fishermen, the owner of a boat 
used in the fisheries takes 15 per cent of the gross proceeds, the rest 
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being divided equally among the fishermen. The owner of the boat 
supplies everything except food, and generally accompanies the boat 
and gets his regular share with the others. 

RELIGIOUS BELIEFS AND SUPERSTITIONS OF THE FISHERMEN. 

The Hawaiians are a superstitious race, and at the time of the advent 
of the first missionaries they had many customs and beliefs which were 
common to all the islands, while there were others which were local to 

certain islands and even districts. The fishermen had many which 
were peculiar to themselves and they formed almost a distinct commu- 
nity. Their small heiaus (temples), often called ku-ulas, stood on 
almost every promontory, while they could not use a new net, fishing 
rod, or canoe without prayer and sacrifice to their patron god. Each 
fisherman had his fetiches, or gods, and these are frequently found 
from time to time in secret places where they had been hidden in 1819, 
when idol worship was abolished. 

In all the great ceremonies of the state and church the fishermen 
occupied a prominent place. The following is a description of the 
part played by the fishermen in the dedication of a new temple: * 

On the fourth night another great aha (hoowilimoo) was performed by the king 

and the priest of Lono, while another priest, with a large company of fishermen, put 
to sea to fish for ulua. 

Offering of the ulua.—The idols were now invested with white kapa and received 

their several names, the principal one being called Moi; and a great sacrifice was 

made of hogs, bananas, cocoanuts, red-fish, and white kapa, besides several more 

human victims, which were placed on the /ele. If the fishermen failed to catch any 
ulua that night they killed a man in the village and dragged his body to the heiau 

with a hook in his mouth as a substitute for the fish. 

As the ulua priest approached, chanting an incantation and carrying his hook and 

line, everybody fled, and even the priests retired within the drum house. When 

he had finished chanting his aha behind the lananuu, he reported to the king the 

omens which he had observed, and the fish was offered up to the god. If he had 

broken his rod or line, or if the bait had all been eaten, it was a bad omen. 

The chief god of the fishermen was Kuula, whose worship extended 
throughout all the islands, and to whom they looked for abundant 
supplies of fish and other products of the sea. His son Aiai was the 
first to locate the deep-sea fishing grounds for the fishermen. 

On Lanai two large stone images, personifying Laeapua and 
Kaneapua, deities who were supposed to preside over the sea, were 
much honored by the fishermen. 

On Molokai a shark named Moaalii was famous as the marine god. 
Many temples were built on promontories for his homage, and to 
them the first fruits of the fishermen’s labors were dedicated. When 
victims were required in honor of this god, or it was supposed to be 
hungry, the priests would sally out and ensnare with a rope anyone 
whom they could catch, who was immediately strangled, cut in pieces, 

*A Brief History ef the Hawaiian People. By W. D. Alexander, pp. 57, 58; 12 mo., New York, n. d. 
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and thrown to the voracious animal. Another mode of entrapping 
the unwary was by uttering piteous cries like a wounded or sick indi- 
vidual. Those attracted to the spot were seized and sacrificed. 
A large puhi (eel), called Koona, whose residence was said to be at 

Wailau, on the Koolau side of Molokai, was deified by the people of 
that place. It achieved celebrity by killing a large shark which had 
attacked it, but it was eventually killed by Aiai, the son of Kuula. 

Lonoakihi was the puhi god of all the islands. Hinahele and her 
daughter Aiaikuula were goddesses of the fishermen of Hawaii. 

The fishermen of the islands also had a god, Maikahulipu, who 
assisted them in righting their canoes when they were upset. 

The god of the canoe-makers was Mokuali. 
The fishermen, to a certain extent, believed in transmigration, and 

frequently cast their dead into the sea to be devoured by the sharks 
which infested the shores. Their souls were supposed ever after to 
animate those fishes, and incline them to respect the bodies of the 
living should accident or design ever throw them into their power. 

The shark occupied a unique position among the people. It was 
quite generally worshipped on all the islands, each one having a special 
shark or sharks as their ‘‘aumakuas” or ancestral god. The follow- 
ing is a clear and concise account of shark worship in olden times:* 

The shark was perhaps the most universally worshipped of all the awmakuas, and, 

strange to say, was regarded as peculiarly the friend and protector of all his faithful 

worshippers. In the case of the pueo, all birds of that species were equally consid- 

ered as representatives of the awmakua, known as ‘‘Pueo nui o Kona.’ They were 

not worshipped as individual owls, and when one died the life of the awmakua was in 

no wise affected. Not so with sharks. Each several locality along the coast of the 

islands had its special patron shark, whose name, history, place of abode, and appear- 

ance were well known to all frequenters of that coast. Each of these sharks, too, had 

its kahu [keeper], who was responsible for its care and worship. The office of kahu 

was hereditary in a particular family, and was handed down from parent to child 

for many generations, or until the family became extinct. The relation between a 

shark god and its kahw was oftentimes of the most intimate and confidential nature. 

The shark enjoyed the caresses of its kahw as it came from time to time to receive a 

pig, afowl, a piece of awa, a malo, or some other substantial token of its kahw’s devotion; 

and in turn it was always ready to aid and assist the kahu, guarding him from any 

danger that threatened him. Should the kahu be upset in a canoe and be in serious 

peril, the faithful shark would appear just in time to take him on his friendly 

back in safety to the nearest shore. Such an experience, it is said, happened to 

Kaluahinenui, the kahu of acertain shark, while voyaging in the Alenuihaha channel. 

The schooner was overtaken bya severe storm and was lost with most on board. In 

her distress Kaluahinenui called upon her shar.: god, Kamohoalii, who quickly came 

to her rescue, taking her upon his back to the neighboring island of Kahoolawe. 
This story of shark intervention and many similar to it are extensively believed at 

the present day. In Professor Alexander’s History, however, where the real facts 

of this case are carefully stated, no allusion is made to any aid rendered by a shark. 

His statement is as follows: 
‘‘At noon on Sunday, the 10th of May, 1840, the schooner Aeola foundered and 

sank a considerable distance west of Kohala Point. As there was a strong current 

*The Lesser Hawaiian Gods. Read before the Hawaiian Historical Society April 7, 1892, by J. 8S. 

Emerson, esq., vice-president of the society. Papers of Hawaiian Historical Society, No. 2. 
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running to the northward, the passengers and crew, seizing on oars, boards, éte., 

swam for Kahoolawe, then about thirty miles distant. A Mr. Thompson, of Lahaina, 

was drowned, but his wife and two young men reached Kahoolawe the next day. 

Mauae, of Lahaina, and his noble wife, Kaluahinenui, swam together, each with an 

empty bucket for a support, until Monday afternoon, when his strength failed. His 

wife then took his arms around her neck, holding them with one hand and swim- 

ming with the other, until she found that he was dead, and was obliged to let him 

go in order to save her own life. After sunset she reached the shore, where she was 

found and taken care of by some fishermen, having been thirty hours in thesea.’’ It 

is interesting thus to learn the facts connected with this modern instance of a case 

illustrating the popular belief. 

The largest and most celebrated of the Hawaiian shark gods was Kuhaimoana, a 

male, whose mouth was said to be as large as an ordinary grass house and could take 

in two or three common sharks with ease. Most of the channels around the islands 

of Maui and Oahu were too shallow for his huge bulk. More than once he had the 

misfortune to get aground, and to avoid this fate he spent most of his time in the 

deep waters off the island of Kaula. 

Second to him in size and power was the shark called Kamohoalii, older brother 

of the goddess Pele. Like many of the other shark gods, he was able at pleasure to 

assume the human form. In that form he dwelt in profound solitude in a most 

sacred spot called the Pali Kapu 0 Kamohoalii [the sacred precipice of Kamohoalii], 

overlooking the fires of the voleano of Mokuaweoweo.* Another Pali Kapu o Kamo- 

hoalii, with a like tradition, is similarly situated with reference to the crater of 

Kilauea. Even Pele, fiercest of gods, dared not allow the smoke from her furnaces to 

trespass on the awful sanctity of her brother’s abode. He was also said to make his 

home in the highest cone in the crater of Haleakala. From time to time he walked 

among men, when he claimed the well-known prerogative of an Hawaiian god to 

discard his malo. In his shark form he is still said to roam at large in the deep 

waters about the island of Maui, and is claimed by many as their aumakua. 

One reason for the affection shown to the shark auwmakuas was the fact that so 
many Of them claimed human parentage, and were related by ties of kinship to their 

kahus. Such was the case with Kaahupahau and her brother, Kahi’ ukd, the two 

famous shark gods of the Ewa Lagoon, on this island.+ Their birth and childhood 

differed in no essential features from that of other Hawaiian children up to the time 

when, leaving the home of their parents, they wandered away one day and myste- 

riously disappeared. After a fruitless search their parents were informed that they 

had been transformed intoesharks. As such they became the special objects of 

worship for the people of the districts of Ewa and Waianae, with whom they main- 

tained the pleasantest relations, and were henceforth regarded as their friends and 

benefactors. After a time the man-eating shark Mikololou, from the coast of the 

island of Maui, paid them a visit and enjoyed their hospitality until he reproached 

them for not providing him with his favorite human flesh. This they indignantly 

refused to give, whereupon, in spite of their protest, he made a raid on his own 

account upon the natives, and secured one or more of their number to satisfy his 

appetite. Kaahupahau and her brother promptly gave warning to their friends on 

shore of the character of this monster that had invaded their waters. To insure his 

destruction they invited their unsuspecting guest to a feast made in his honor at their 

favorite resort up the Waipahu River. Here they fed him sumptuously, and at 

length stupefied him with the unusual amount of awa with which they supplied him. 

While he was in this condition their friends, who had come in great numbers from 

the surrounding country, were directed to close up the Waipahu River, which empties 

into the Ewa Lagoon, with their fish nets, brought for the purpose, while they 

attacked him in the rear. In his attempt to escape to the open sea he broke through 

* The summit crater of Mauna Loa, on the island of Hawaii. + Oahu, 
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one net after another, but was finally entangled and secured. His body was then 

dragged by the victorious people on shore and burned to ashes, but a certain dog got 

hold of his tongue and after eating a portion dropped the remainder into the river. 

The spirit of the man-eater revived again and, as a tongue, now restored and 

alive, made its way to the coasts of Maui and Hawaii, pleading with the sharks of 

those waters for vengeance upon the sharks of the Ewa Lagoon. They meantime 

secured the aid of Kuhaimoana and other notable sharks from the islands of Kaula, 

Niihau, Kauai, and Oahu. 

A grand sight it was to the numerous spectators on shore when these mighty hosts 

joined combat and began the great shark war. It was a contest of gods and heroes 

whose exploits and deeds of valor have long been the theme of the bards of the 
Hawaiian Islands. Wecan not enter into the details of this story, which, if wrought 

out, would be worthy of being called an epic. We will only say that in the first great 

battle the friends and allies of the cruel man-eater were routed by the superior force 
of their opponents, while the good Kaahupahau and her brother long continued to 

enjoy the affectionate worship of their grateful people. It is said that she is now 

dead, while her brother Kahi’ukd still lives in his old cave in the sea, where he was 

visited from time to time by his faithful kahu, Kimona, now deceased. Sometimes 

Kimona missed his fish nets, when he was pretty sure to find that Kahi’ukd had car- 

ried them to a place of safety, to preserve them from destruction by hostile sharks. 

By some authorities Kaahupahau is represented as the mother of Kah’uka, but as 

there is always an uncertainty in these matters of shark relationship I will not 

attempt to settle the point. 
When we reflect on the amphibious habits of the Hawaiians and their familiarity 

with and exposure to the dangers of the sea, itis no longer a matter of surprise that 

they should propitiate certain sharks, and cultivate the pleasantest relations with 

them, as a defense against other sharks with whom they may not be on friendly 

terms. 

Apukohai and Uhumkaikai were eyil shark gods who infested the 

waters of Kauai, and fishermen were compelled to propitiate these 
with offerings. Ukanipo was the shark god of the island of Hawaii. 

The leho (cowry) was also a beneficent ‘‘aumakua.” During the 

reign of Umi, on Hawaii, over four hundred years ago, the discovery 
was made of the attraction the cowry had for the hee (octopus), and to 
this day it is quite generally used in fishing for the latter. The leho 
will also help its devotee to shore should he be shipwrecked. Should 
the keeper of a shark god send him on an errand of mischief to one 
who has a leho god, the leho will blind the shark by clinging to his 
eyes so that he can not do any harm. 

One of the commonest mollusks around the islands is the opihi 
(limpet). This is sometimes an. ‘‘aumakua” to a few people, and 
defends its followers against sharks in the same manner as the leho. 
It is also supposed to calm the raging surf, thus aiding the fishermen 
in bringing their canoes to the shore in safety. 
An ‘‘aumakua” of evil was the enuhe (worm). He was supposed to 

be a monster living in a cave in the district of Kau, on Hawaii. He 
fell in love with the daughter of a prominent chief, and would visit her 
in the evening when his real character could not be discerned. When 
the fraud was discovered her friends resolved upon his destruction, 
and with her help succeeded in their design. From his dead body the 
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loli (sea cucumber, or béche-de-mer) and other allied forms of marine 
life were supposed to spring. 

The following fishes were also worshipped as aumakuas: 

The aawa, the oopuhue [puffer], the ohua, the opae (shrimp), the uu [squirrel- 

fish], addressed in prayer as Uw kani po; the kohala, addressed as Kane «i Kohala; 

the humuhumu-nuku-nuku-a-puaa, one of the forms in which the hog god, 

Kamapuaa, took to the sea when Pele made it too hot for him to remain on land; 
the hee (squid), addressed as Haaluea; the paoo [blenny], and the puhi (eel). 

With them we may also mention the wana (echinus) and the loli (sea-cucumber) 

already referred to. I give this without claiming it to be a complete list.* 

Other sacred fish were the aku and opelu. They became so because 
when the high priest Paao was fleeing from his native land (probably 
Samoa) to escape the wrath of his brother, who had sent a violent 
storm to destroy him and his companions, the aku assisted in propelling 
the canoes against the storm, while the opelu swam around them and 
broke the waves against his body. After a long voyage Paao landed 
in Puna, on the coast of Hawaii, and in thankfulness to the two fish 

which had assisted him he made them sacred. 
A few of the stars were worshipped by fishermen. ‘‘Sirius, called 

Newe or Hoku kau opae, determined the best time for catching shrimp 
by her rising or setting.” Newe and Keoe were known as Na-hoku- 
hookele-waa (boat-steering stars). The Milky Way, ora portion of it, 
was called .Va za (the fishes), and the expression ‘* Ua huli na ia” (the 

fishes are turned) indicated the near approach of morning. 
Should a fisherman by an unlucky accident injure or destroy any 

animal held sacred by his family, he was bound to make a feast to the 
god of such articles as ‘Sawa, a pig, fowls, squid, the fishes called 
aholehole, anae, kala, kumu, and palani, together with kalo, potatoes, 
bananas, and sugar cane.” 
When the uiui appears it is taken by the fishermen and people gen- 

erally as a sure precursor of the death of a very high chief. The 
same is also said of the alalauwa of Maui. It is possible that this 
latter is the same fish under a different name. 
When fishermen are ready to embark they are greatly exasperated 

should a person come along and stand indolently gazing at them with 
his hands behind him. They believe it gives them bad luck. 

On Kauai the Japanese fishermen buy most of the turtles taken by 
the natives in their bag nets and, inscribing some Japanese characters 
on their backs, let them go frée. They claim that turtles so treated 
will guide them back to land should they be lost at sea at any time. 

The anaeholo, one of the mullet family, and the aholehole are not 
eaten by expectant mothers, as they fear dire consequences to the child 
should they do so. Nor are they given to children until they are 

able to pick and eat them of their own accord. 

*The Lesser Hawaiian Gods. Read before the Hawaiian Historical Society, April 7, 1892, by J.-S 

Emerson, esq., vice-president of the society. Papers of the Hawaiian Historical Society, No 2, p.18 
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BOATS. 

Canoes.—The native Hawaiians use the canoe exclusively in fishing. 
Some of these, particularly the older ones, are very handsome in design 
and workmanship, the old-time native boat-builders having been espe- 
cially expert in their manufacture. The present generation has sadly 
deteriorated, however, and the canoes made now by natives rarely 
show very much skill in design and workmanship. 

The body of the canoe is usually hollowed out of the trunk of a koa 
tree (Acacia koa). This tree, formerly quite common, is now rather 
scarce, owing to the excessive demands made upon the supply for 
‘anoe-building and other purposes. It averages from 50 to 60 feet in 
height. The tree is first cut down, the branches stripped off, and then 
the trunk is cut to the length desired for the canoe. This trunk is 
roughly hewn to the shape desired and then brought down to the shore, 
where the final shaping is done. After the body is finished a rim 
about 6 inches in height is fastened to the upper part by means of 
wooden nails. The holei (Ochrosia sandwicensis), a tree from 6 to. 12 
feet in height, is preferred for this, but the ahakea (Bobea elatior), a 
tree 20 to 30 feet in height, is sometimes used. 

Each canoe is fitted with an outrigger, made by laying two long, 
slender poles, slightly curved at one end, across the canoe at about 
one-fourth of the distance from each end of tho latter, and so arranged 
that on one side they extend a few inches over the side of the canoe, 
while on the other they run out from 6 to 8 feet. The curved part of 
the poles is on this side. These poles are firmly lashed to the body 
of the canoe where they cross it by stout twine. A sapling, about 12 
feet long and 6 inches in diameter, 1s then lashed to the under side of 
these poles near the extreme ends, the sapling lying parallel to the 
body of the canoe and extending slightly beyond the cross poles at 
each end. The wiliwili (A7rythrina monosperma), a tree 20 to 25 feet 
in height, is generally employed in constructing the outrigger. The 
object of the outrigger is to balance the canoe, which is very narrow, 

when in the water. With ordinary care it is almost impossible to 
capsize a canoe fitted with an outrigger. The natives often make long 
journeys in them, frequently in quite stormy weather, and seem per- 

fectly at home in them. 
An ordinary canoe for one person would be about 18 feet long and 

about 17 inches wide, while a three-seated canoe would average 33 feet 
in length and 21 inches in width. 

The paddles have a long, slender handle, usually about 46 inches 
in length, with an oblong blade about 23 inches long by 13% inches 
wide. The wood of the paihi tree is frequently used, especially on 
Hawaii, in making the ordinary paddles, white the wood of the koaia 
(Acacia koava) is generally used in the manufacture of the fancy ones. 

The Gilbert Islanders on the Hawaiian islands use a slightly 
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different arrangement of the outrigger. At the ends of the cross poles 
short forked sticks are lashed with the closed part of the fork upward. 
The long sapling is then lashed to the lower ends of the forks, but 
does not enter the V-shaped openings. It does not appear to be as 
effective an arrangement as the one previously described. 

Some of the canoes use sails, but most of them depend upon their 
paddles for motive power. 

During the aku (ocean bonito) fishing season two canoe owners 
frequently combine forces. In that event the outriggers are removed 
from the canoes, which are placed parallel to each other at a distance 
of about 6 feet, and are then held in this position by two cross-pieces 
running from canoe to canoe at about one-third of the distance from 
each end and firmly lashed in this position. The sail is operated in 
only one of the canoes. 

Mr. Henry Weeks, of Kona, Hawaii, uses a canoe in the bottom of 
which is inserted a square piece of thick glass, so that he can locate 
the bottom fishes and hee (octopus), as he slowly paddles along. 
Sampan.—The Japanese use the sampan, a style of boat in general 

vogue in the fisheries of Japan. These boats are clumsy and awkward- 
looking, and are poor sailers, although very seaworthy. A sampan 
to be operated by two men is usually about 20 feet in length on top, 
with about 6 feet on the keel. The beam is usually about + feet 5 
inches, while the depth averages 20 inches. They are made of pine. 
Their most peculiar feature is an overhanging, partly inclosed stern, 
in which the rudder is worked. The width of the stern is about 3 
feet. The gunwale, from the bow for about two-thirds of the length 
on each side, overhangs nearly 12 inches, and has a plank about 6 
inches in height extending above the gunwale. In the bow is a large 
cubby-hole raised even with the top, in which fishing lines, sails, etc., 
are stored when not in use. In the center are about 8 compartments— 
4 on a side, 12 to 15 inches deep, with plugs which can be pulled out 
in order to allow the entrance of water, thus making live wells. 
These small holes—about 6 inches long by 3 inches wide—are crossed 
with small twigs or wire netting to keep the fish from escaping. 

Sculling from the stern is the method invariably used by the Japan- 
ese. The oar, which is about 13 feet long, is lashed to a handle about 
6 feet in length; this gives the oar a slight angle, which makes scull- 
ing much easier than if it was all one solid piece. On the handle is a 
pin, on which a rope is slipped, so that the scull is held down to a 
uniform height while being worked. The sweep of the stock at the 
hand end is nearly 2 feet. The fisherman, planting his left foot on 
an inclined board, sways his armsand body at right angles to the boat. 

Quite large sampans, with crews of from + to 6 men, are employed 
in the deep-sea line fishing off Molokai. 

The small sampans cost about $75 to $80, without sails; the largest 
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cost about $150 in the same condition. The sails for the smaller ones 
average about $7 per boat, and for the largest ones about $15. 

Whaleboats.—A few whaleboats are used in the fisheries of certain of 
the islands, principally by the Chinese. These are of the regulation 

whaleboat pattern, and have evidently been modeled after boats left 

behind by the whalers who used to frequent the islands. They 
average about 25 feet in length, about 5) feet in width, 26 inches deep, 

and are sharp at both ends. They cost about $125 each. 
Rowboats.—These are of all sizes and shapes, from a small, rectan- 

gular pine-board boat, worth $2 or $3, to a handsome, well-built boat 

costing $25. They are used principally in the rivers, fish ponds, and 
small bays, where the water is smooth. 

Scows.—A few scows are employed in the scine fisheries on Oahu, 
and are of a rough, cheap character which requires no description. 

Seineboats.—These are very much of the same pattern as the best 
rowboats, only larger and more valuable. 

APPARATUS AND METHODS OF OPERATING SAME. 

Owing to the proximity of the sea toall of the habitable portions of 
the islands, and the natural dependence of the people upon the prod- 
ucts obtained from it for a considerable part of their sustenance, the 
natives early developed into expert fishermen and fisherwomen, and 
as time went on gradually evolved newer and more effective forms of 
apparatus to take the place of, or to aid, the more primitive forms. 
The advent of foreigners hastened this development by the introduc- 
tion of forms of apparatus in use in their own countries and heretofore 
unknown in the islands. The earlier American settlers, coming as 
they did principally from New England, where fishing had been brought 
to a higher state of perfection than elsewhere in the United States, 
were especially helpful in this regard. 

The writer has endeavored to give as complete a list as possible of 
the forms of apparatus in use, together with the methods of operating 

thesame. As many forms bear native names, while others have names 
different from those by which they are commonly known on the main- 

land, every effort possible was made to see each form and witness 
the methods of operation, and where this could not be done the state- 
ments of reliable fishermen and others were taken. 

SEINES. 

At Hilo the large seines used on the beach average 250 feet in 
length, with bag 7 feet deep, and mesh of one-half inch. The wings 
average 4 feet in depth and have a mesh of 1 inch. They are usually 

made from No. 9 to No. 8 cotton twine. 
On Maui seines 150 feet long, 8 to 12 feet deep, with 14 inch mesh, 

are used. They have no bag, and several of them are often laced 
together and used as one net. “They are usually hauled up on the shore. oe 

5 
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At Pearl Harbor, Oahu, the Chinese use what is practically a purse 
seine, which is 50 fathoms long, 20 fathoms deep, with a mesh of 1 
inch in the center and 13 inches in the wings. The bottom of the net 
has rings, with a rope running through them. After the fish are sur- 
rounded the lower line is pulled up by the fishermen. The bottom 
comes up together, thus forming a bag or purse on each side, and this 
is pulled in until the fish are all in a small bag on each side of the 
boat, whence they are dipped out by means of small scoop nets. 

The bait seines average from 10 to 60 yards in length, with one-half 
inch mesh or less. They are quite generally used by all classes of line 

fishermen in securing their bait. No. 3 cotton twine is generally used 
in the manufacture of these seines. 

GILL NETS. 

The gill-net is a popular form of apparatus in the fisheries at the 
present time. They are either set or hauled; rarely, if ever, being 
drifted. When set they are generally stretched, at high tide, across the 
shallow openings in the coral reefs. As the tide goes out the fish rush 
for these openings and become meshed in the net. The fishermen are 
on the seaward side of the net and pass to and fro, removing the fish 
as fast as-caught. This fishing is carried on at night, and the nets are 
of varying lengths and depths, according to where fished. 

In fishing around clusters of rocks the natives generally surround 

them with a gill-net. This is held to the bottom by means of leads 
or pebbles attached to the lower line, while the upper line is supported 
at the surface by pieces of wood of the hau (//biscus tiliaceus) and 
kukui (Aleurites triloba), which are very light. The fishermen then 
dive down to the bottom, inside of the net, and drive the fishes from 
the crevices of the rocks, and as they dart away in all directions they 
are meshed in the net. In this kind of fishing nets about 55 feet in 
length and 7 feet deep are used. When this net is not long enough 

one or more nets are laced to it. 
Gill nets are also used at times along the beaches on the leeward side 

of the islands, where the surf is not heavy, the same as seines. Two 
men take hold of one end of a long net and wade out from the shore 
in a straight line for a considerable distance. The land end of the-net 
is held by a man on the beach. After they have gone out a sufficient 
distance, the two men make a big sweep to one side and then pull their 
end of the net to shore a short distance from the other man. The net 

is then carefully pulled in, the same as a haul seine, until it comes out 
on the beach, fish and all. These nets are usually 20 fathoms in length, 
9 feet deep, with 2-inch mesh, and are fitted with leads and corks. 
Several of them are usually joined together. No boats are employed 
when fishing in this manner. 
When fishing for ula (crawfish), the same style of net, with a 7-inch 

mesh, is frequently set around a rock or cluster of rocks in the early 
evening and allowed to remain there all night. As the ula come out to 
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feed during the night they become entangled in the meshes of the net. 
The net is raised in the morning. 

Another method is to join a number of nets together, putting in the 
center the smallest mesh net of all. These are then placed on two 
canoes, which are rowed to the usual fishing-ground, which is generally 
not far from the shore. One man stands upright in order to more 
clearly see where the schools of fish are. As soon as a school has 
been sighted the boats are paddled to the seaward of it, and when this 
has been accomplished, they begin paddling in opposite directions, 
paying out the net at the same time from each boat. After sweeping 
out a little way the boats are paddled to shore, hauling the net after 
them. The net is then hauled in, the various sections being removed 
as they are landed, like a seine, until it is about 50 feet from the 
beach. The fishermen then spring into the water and draw the two 
ends together, thus making a circle. One end of the net is then pulled 
around until the end of a section is reached, when it is removed. This 
is continued until the fish are all inclosed in a small circle formed by 
the fine-meshed section. At certain fisheries the net is then anchored 
and the fish allowed to remain in it until they are wanted for ship- 
ment, when they are removed by means of a small seine, swept around 
inside of this improvised pound; and when the fish have been bagged 
in this they are removed by small dip nets. The principal species 
taken in this fishery are the oio (lady-fish), kala (hog-fish), nenue 
(rudder-fish), and large awa-kalamoho (milk-fish). 
A variation of this method is for the boats to move in a circle, and 

when they meet for one to pass inside of the other; and thus they keep 
on until there are several rings of netting around the fish. This is so 
that if they break through the inner ring they will surely be caught 
in one of the other rings. After the school has been sufficiently 
encircled the fishermen jump into the inner circle and, beating the 
water with their canoe poles, frighten the fish into the nets, where 
they are meshed. 

Another method is to drop the nets in a half circle, with a man at 
xach end to hold it thus. The other fishermen then make a wide sweep 
to the opposite side of the opening, from whence they begin advancing 
toward the net, beating the water violently with their arms, which 
drives the fish toward the net. When the beaters have advanced a 
sufficient distance the men holding the ends of the net advance toward 
each other with it. When they come together all the fishermen take 
hold, and the circle is gradually reduced as the net is hauled in and 
section after section removed. The fish which have become meshed 
are taken out of each section as it comes in. When the inner circle is 
small enough the fishermen remove those which are not meshed with 
dip nets. ‘This fishing is done either in the day or night. 
When fishing for akule unusually long nets are frequently employed. 

At Hilo nets 208 fathoms long, 4 fathoms deep, with mesh of 4 inches, 
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are used. These are made of No. 12 linen twine and are worth about 
$100 each. Most of the nets, however, are of about one-half the above 
dimensions and are worth about $50 each. 
On Hawaii, when the school of akule (goggler) arrives a man is 

posted on the high bank with two flags, one in each hand. When he 
waves the one in the right hand the canoes on that side move to the 
right; when he waves the left-hand flag those on that side move to 
the left, and when he drops both it means to let the net go. From 
his elevated position he can observe the movements of the school, which 
owing to the color of the fish looks like a red bank, better than those 
in the canoes. 

Nearly all the seine and gill nets are barked before being used, as 
otherwise they would soon rot out. The bark of the koa tree is used 
fot this purpose. It is first pounded up somewhat fine and then put 
in a tank with water, where it is allowed to remain for two weeks. 

The water is then drawn off into a water-tight box and the nets are 
slowly drawn through this water. 

In drying the nets a method introduced from China is employed at 
several places, particularly Hilo. Throughout an open field a number 
of slender poles about 12 feet in height are planted. At the top of 
each is nailed a crosspiece of wood about 3 feet in length, which is 
supported by two short pieces running from the pole to the outer ends 
of the crosspiece. Large hooks are attached to the ends of the cross 
sections. A short piece of rope is slung over each of these hooks, and 
when the net is ready for drying one end of this rope is attached to 
the lines of the net and it is pulled up sufficiently to clear the ground, 
and held in this position by tying the free end of the rope to the pole 
close to the ground. This also facilitates the repairing of nets. 

BAG NETS. 

Bag nets are used on all of the islands, being the form of apparatus 
inmost general use. They are of all sizes and styles, according to 
the particular species the fishermen are in search of and the condition 
of the fishing-ground. : 

Several of the more important private fisheries are worked by means 
of bag nets. At Kahului, Maui, a net 180 fathoms long, with ropes 

250 fathoms long attached on each side, is used. The wings of this 
net have a mesh of 4 inches, while in the center the mesh is 1 inch. 
It is operated from the shore by means of two windlasses. The net 
is laced in the center, and when drawn near the shore a bag 15 feet 
wide, 18 feet high, 35 feet long, with meshes from 1 inch to 14 inches, 
is attached to the center of the net, after which the net is unlaced and 

the ends drawn back to the sides of the bag. This is done by divers. 
If there is only a small haul the bag is drawn directly up on the beach. 
If many fish have been taken the bag is placed in a canoe and the rope 
at the bottom of the bag unlaced and the fish allowed to fall into the 
boat. This net is made of cotton twine. 
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The bag net in general use is about 20 feet in depth in the bag, 12 
feet wide at the mouth, and runs to a point. Wings about-30 feet each 
in length and about 5 feet deep, with meshes of three-fourths to 1 inch, 
are attached to each side of the mouth of the bag. Floats made from 
wood of the hau tree, which is very light, are strung along the upper 
line of the wings and the bag. Leads are attached to the bottom line. 
The end of the bag is generally open when on shore, but is tied with 

a piece of twine before being put overboard; the fish are removed from 
the bag at this end. The nets are made of Manila hemp, which costs 
$1.25 per pound, and 9 poundsare required to make a net of the above 
dimensions. Cotton twine is also used at times. Sections of rope, 
from 15 to 20 fathoms in length, fastened together with hook and loop, 
with the dried-leaves of the ki plant braided on these ropes by the 
stems, with the blade ends of the leaves hanging loose and free, are 
taken out, along with the net, to a favorable spot, the sections of rope 
are joined together, and men taking hold of each end, and moving in 

opposite directions, begin to make a sweeping circle. The others fol- 
low behind to keep the rope near the bottom, and when it catches on 
rocks or coral dive down and release it. When the persons holding 
the ends of the line meet, one steps over the line of the other, and so 

they keep on going round and round, gradually narrowing the circle, 
until it has become sufficiently small. In the meantime the various 
sections not needed in the narrowing circle are unhooked piece by 
piece and allowed to float on the surface. The bag net is then taken 
out of the canoe and attached to the ends of two of the sections. They 
continue narrowing the circle until the fish are all driven into the net, 
which is then closed up, one of the canoes paddled close to the net, 

which is lifted into it, the string holding the point of the bag untied, 

and the fish allowed to drop into the bottom of the boat. 
A variation of the above net, but on a larger scale, has been 

invented by Mr. KE. H. Bailey, of Kahului, Maui. A smooth spot of 
bottom, inside of the reef, in a fairly shallow place, is selected. On 
this spot the net is arranged. The net is the same as described above, 
except that it has a net platform in front, which is attached to the 

mouth of the bag and also to the wings. Two lines of ki leaves are 
put together so as to make them thicker and thus more effective. 
Buoys are attached to the rope by means of short lines, and the ropes 
sunk by leads until the tips of the leaves just scrape the reef. The 
ropes are run out in a half circle and then pulled over the reef, after 
which the ends are swung around until they encircle the bag. The 
ropes are then carried round and round until all of the fish are over 
the platform, when the latter is raised up and the fish forced back 
into the bag. As soonasthe platform reaches the surface the ropes are 
withdrawn. The canoes then forma triangle and the mouth of the bag 
is drawn up between them and the fish taken out with dip nets. 

Opelu nets (upena aai-opelu) ave arranged on two half-hoops con- 
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nected at each end; the hoops lap over each other and are tied together 
so as to keep the bag open when in the water. A rope runs from each 
of these and meets a short distance above the bag, from which junction 
there is only one rope. The bag itself is very deep, usually about 40 

feet, with a diameter of about 12 feet at the mouth and tapering 
slightly at the bottom. They are made of imported flax, so as to be as 
light as possible. The bag is taken out to deep water in a canoe, and 
when the fishermen reach what they consider a favorable spot they lower 
the bag into about 8 fathoms of water. Bait, composed of cooked 
squash or pumpkin, small ground-up fish mixed with sand, and cooked 
papaia and bananas mashed up fine, is dropped into or over the bag. 
When the fish are gathered over and in the bag it is carefully and 
rapidly drawn up, and when it reaches the surface the ropes on the 
side are unloosed and the mouth closed up. The bag is then emptied 
inte the canoe and the operation repeated until the fish become shy. 
The opelu, when eaten raw, is said to prevent seasickness.. 

The native sometimes constructs the above net from twine made 
from the bark of the olona (Zouchardia latifolia) bush or shrub. The 

bush grows in large shoots. These are cut down and the bark stripped 
off in bundles and put into running water, so that it will not ferment 
and in order that the pulpy matter, ete., will decompose. It is kept 
there for four or five days, until it becomes thoroughly clean. It is 
then taken out and spread on boards of hard wood—kauwila wood 
generally—made expressly for this kind of work. This wood is very 
scarce and valuable now. These boards are 6 feet long and 8 or 10 
inches wide. The strips of bark are spread on the boards and a man 
cuts out pieces of the inside with a bone, 23 inches wide and 10 inches 
long, with one side beveled to an edge. This bone is held tightly in 
the hands, and with it the natives scrape the bark lying on the board. 

Everything is scraped away, leaving the fiber perfectly clean. It is 
then dried and twisted by hand by the women. It is stripped into 
fine threads, and two threads are twisted together by women rolling 
them on their bare thighs. This fiber is stronger than linen and will! 
last for generations. 

For catching nehu (anchovies and silversides), very small fish much 
used for bait and for drying as food, a bag net (upena nehu) is made 
from a piece of netting about a fathom square, attached on two sides 
to sticks about 3 feet in length, and fulled in the bottom rope shorter 
than the upper one and forming an irregular square opening to a 
shallow bag, which is supplemented by a long, narrow bag about 6 feet 
deep. Ropes hung with dried ki leayes are attached to each side of 
the net, and these ropes are run around the school, thus driving them 
into the net. 

Nehu fishing is generally carried on in deep water. 
A bag net (wpena pua) made in the same manner is used for catching 

amaama, young mullet. Instead of ropes with ki leaves, the ‘sea 
F. C. 1901——26 
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Convolvulus, generally found growing on the beach, is twisted, leaves, 
branchlets and all, into two thick bushy ropes some 15 to 20 feet in 

length, and these are attached on each side of the net to the kuku (side 
sticks); these lines are then drawn forward in a semicircle, sweeping 
the shoals of fry before them till enough are partly inclosed, when the 
two free ends are rapidly drawn together in a circle, which is gradu- 
ally reduced till the fry are all driven into the bag.” 

A bag net very similar to the above is used in fishing for ohua, a 
small fish very highly prized by the natives, which lives in and on the 
limu kala, a coarse alga that grows on coral in shallow water. Long 
ropes with dried ki leaves are employed, and the method of operation 
is the same as already described. 

A bag net called kapuni nehu is also used in catching nehu. This 
bag is about 6 feet deep and 3 feet wide at the mouth. Two parallel 

sticks are used to keep the mouth open. When a school of nehu are 
seen working their way along close inshore, two men go out with the 
net, each holding one of the sticks. Others get in the rear of and on 
the sides of the school and frighten it into the bag. When the fish 
have gone in, the sticks are brought together, thus closing the bag, 
which is then hauled ashore or put into a canoe and emptied, These 
bags are of exceedingly fine mesh and are made of a certain kind of 
Chinese netting, which is said to be exceedingly strong. 

A bag net, called upena uhu, is employed in catching the uhu, some 
highly prized Labroid fishes, chiefly species of Calotomus. This is made 
of a square piece of netting which has been gathered slightly on the 
ropes and attached at the four corners to slender strong sticks tied 
together at the middle in such a way that they will cross each other at 
this spot and can be closed together when wanted. A string is tied at 
the crossing place of the sticks and the net is manipulated by this 
string. When these sticks are crossed they spread the net open in the 
form of a shallow bag. The fisherman first catches an uhu of the 
variety to be fished for by means of hook and line. He secures this 
to a line run through its gills and mouth, and then lowers it at a spot 
where the uhu congregate and gently works it back and forth. The 
uhu in the vicinity are attracted and angered by the strange antics of 
the decoy and swim up close to observe it. The net is gently lowered 

to a little distance from the decoy, and the latter is then slowly drawn 
into the net. The others rush into the net after the decoy, when, by 
a peculiar twitch and pull on the string, the fisherman causes the sticks 
to swing around and lie parallel, which closes the mouth of the bag, 
and it is then drawn to the surface and emptied into the canoe and the 
operation repeated with a fresh decoy. 

There are two varieties of uhu, one of a reddish color and the other 
green. The red variety is preferred by the natives, who eat it raw. 
This same net is used for other species of rock- fish, in such cases a 
decoy of the species sought being used. 
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A similar bag net (upena opule), about a fathom in length and with 
an oval mouth about 2 or 3 feet in width, is used for catching the 
opule, a decoy opule being used in the same manner as described above. 

Another kind of decoy fishing is with the lau melomelo, the decoy 
used being a billet of kauwila wood, one of the hardest in the islands. 
This is something like a club, being rounded at the ends, with one end 
smaller than the other, and a little ringed knob on the smaller end to 
tie a string to. It varies in length from 13 inches to 3 feet. After 
the proper incantations have been performed over it by a sorcerer or 
kahuna, it is charred slightly over a regulation fire. Having once 
attained its power great care must be taken by the fisherman that it 
does not lose it. Ifa woman should step over it or enter the canoe in 
in which it is placed the stick would lose its power. Kukuinut (candle- 
nut) and cocoanut meat in equal quantities are baked together. They 
are then pounded up and tied ina wrapping of cocoanut fiber (the sheath 
around the stem of a cocoanut leaf). Fishing is usually done in water 
of not more than 5 fathoms in depth. On arriving at the fishing-ground 
the stick is covered with the oily juice of the baked preparation and 
allowed to hang suspended a few feet from the bottom. The scent 
of the baked nut meat, in the opinion of the fishermen, has an attrac- 
tion for certain kinds of fish, which soon surround the stick and smell 

or nibble at it. In a short time a small bag net is dropped overboard, 
and maneuvered until its mouth is toward the suspended stick. The 
latter is then moved slowly into the bag, the fish following it. Two of 
the natives then dive and approaching the net gently, quickly close 
its mouth and give the signal to those in the canoe to haul it up. 
Should the fishing prove poor it is ascribed to the imperfect perform- 
ance of the incantations. This manner of fishing was formerly quite 
common on the west coast of Hawaii, but is not often practiced now. 

One of the common species around the island of Oahu is the malolo, or 
flying-fish, although but few of these are found around the other islands. 
There are two species, the large malolo and the small puhikii. In 
catching them a large bag net with a flaring mouth and very fine 
mesh is employed. In fishing the net is piled on a large single canoe, 
or sometimes a double canoe, and the start is always made early in 
the morning. ~ A number of canoes usually go out together, many of 
the occupants being women, as no particular skill is required on the 
part of the general hands. The work is directed by the kilo, or spy, 
who is generally in a light canoe manned by two or three hands. He 
stands up on the cross-ties of his canoe, and shading his eyes with 
his hand, watches for signs of the school. As soon as he discerns a 
strong ripple, which appears to indicate that the school 1s there, he 
signals to the rest of the canoes, which at onee surround it. The best 
place for dropping the net is quickly decided upon and it is then put 
overboard at the spot indicated by the kilo. When the net is all ready 
the canoes paddle very quickly in toward it, splashing the water with 
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their hands and poles, and driving the school before them into the 
open net. The malolo will not dive to any depth, and are always. 
found swimming very near the surface, so that, when completely sur- 
rounded by the canoes, they can be driven wherever wanted. This 
fishing is called lawaia-o-kaiuli, ‘‘ blue-sea fishing,” by the natives as 
they frequently have to go several miles out to sea after the fish. A 
favorite spot is off Waikiki beach. The malolo is frequently pounded 
up fine by the natives and then mixed with other substances and eaten 
raw. 
The iheihe (a species of halfbeak, Huleptorhamphus), a long, thin 

fish, usually a foot and a half in length, with a very sharp-pointed 
snout, that generally arrives at the islands about the same time as the 
malolo and the akule, are sometimes captured in a similar net and in 
the manner described. 

The largest bag net in use is the upena kolo, and owing to its size it 
can only be used at a few places around the islands, Honolulu Harbor 
being the principal place. It is an immense bag, from 16 to 24 fathoms 
in depth, which is very narrow at the extreme end, but widens out 
into an immense flaring mouth. The bag is fine-meshed, so that the 
small fishes will not escape. Attached to the mouth of the bag, on 
each side, are wings 16 to 20 fathoms deep. This net is swept around 
the harbor by natives in canoes, who pull the net with ropes, and it 
scoops up everything in its path, the principal species taken being the 
hahalalu, the young of the akule, and the amaama, or mullet. 
Upena poo is a small bag net, with a light supple pole cut from the 

pohuehue (/pomea pes-caprex) vine for the mouth. This pole forms 
three-fourths of a circle when not in use. When in operation the 
fisherman draws the two ends together, crosses them, and holds them 
tight in his hand. <A small stick, with pieces of rag or lau hala leaves 
attached to the end, is also used. When fishing the native paddles his 
canoe along until it is immediately over a rocky bottom where holes 
are numerous, takes the bag in his left hand and the small stick in his 
right hand, and dives to the bottom. He pushes the bag close up to 
one of the holes and with the stick brushes the fish from the holes into 
the bag. He then allows the two ends of the stick to slide down in 
his hand until the ends lie parallel, and this nearly closes the mouth 
of the bag, after which he ascends to the surface and empties the bag 
into his boat. 

Another style of net is arranged with two pieces parallel to each 
other, about 6 inches apart, the bag being about 23 feet in depth and 
width. One stick is supple, while the other is rigid. When in use 
the fisherman pushes the pliable stick along the other until it is about 
the middle of the latter; and holds it in this position, thus bowing it 
out and making an opening for the fish. When he wants to close it 
he merely lets the stick slide back until it is even with the other, when 
he holds both tight. 
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Mr. J. S. Emerson, of Honolulu, furnishes the following account 
of a fishing expedition he made with a native, using a bag net some- 
what similar to the two just described. 
We started at sunrise from the shore in a little canoe capable of holding two per- 

sons. The native had only a malo (breech clout) for his dress. He had with him 

some of the candlenut (kukui). This he chewed up in his mouth and spat the 
chewed material on the surface of the water. This produced a film so that he could 

look down from the now calm surface of the water to adepth of 6 fathoms or more 

and locate the little caves and holes in the coral where the fish were. When he had 
discovered the proper location of these fish holes, he iaid his paddle down in the boat 

and took a hand net in one hand. The bag of this hand net was like a purse. There 

were two sticks to hold it open and these were upon two sides of a triangle; the 

mouth of the net was tied to the sticks. In the other hand he had a fish brush, a 

rude fly brush about 3 feet long, composed of a stick to which were tied bits of 

bark, etc., to make a brush to drive the fish. He sprang into the water—in one hand 
the net and in the other the fish brush. I noticed sometimes he had it in one hand 

and sometimes in the other, it apparently did not matter which. He dove down, 

propelling and guiding himself entirely with his feet, with his eyes wide open, and 

approached the spot at the bottom, 6 or 8 fathoms deep, with the brush in one hand 

and the net in the other, ready for work. Then with the one hand he stirred up 
the fish from their resting-places and drove them into the net as one would drive 

little chickens. Having secured all the fish from that particular spot he closed his 

net, held the net and brush in the same hand and used the other hand to paw his 

way to the surface. On arriving there he blew the water out of his mouth and nose, 

threw his head back and got into the canoe. He remained below the surface about 

two minutes. There were in the net 3 or 5 fishes about 6 or 7 inches in length. He 

then chewed up some more of the nut and proceeded for a few rods ahead, spat out 

the nut on the water, looked down, and went through the same operations again, 

finding a few more fish there. This he did for several times, say possibly at a 

dozen places. 

Certain methods of bag-net fishing which were in vogue years ago 
have been entirely abandoned, or at most are but rarely used. Among 
these is Lau Kapalili, which was called the ‘* Fishing of Kings,” as they 
only could command a sufficient number of canoes, men, and lau. The 

late Kamehameha V, whose favorite residence was at Waikiki, fre- 
quently ordered it. The following is a description of this fishery: * 

Lau Kapalili is the use of a large bag net, smaller than the kolo but larger than 

the ohua or iiao net,*but of the same general shape, and called a papa. Two rope 

laus of 300 or 400 fathoms in length, with ki leaves attached, the same as in lau 

ohua, and generally the lau of two or more ohua nets joined, are piled on to a 

large double canoe, which is taken out 2 or 3 miles from shore, attended by a fleet 

of from 60 to 100 single canoes. The head fisherman always goes on the canoe 

containing the net and lau. Arrived at the proper distance, which must be just 

opposite the final drawing-place, the end of one rope is joined to that of the other, 
and two canoes, manned by 8 or 10 strong men, take the other end of the rope or 

lau, one each, and start in opposite directions and exactly parallel with the shore, 

whilst the double canoe remains stationary till all the lau is paid out. In the mean- 
time the rest of the canoes have divided into two companies and follow the leading 

canoes, stationing themselves at certain distances on the lau and helping to pull it. 

* Hawaiian Fisheries and Methods of Fishing, with an Account of the Fishing Implements used by 

the Natives of the Hawaiian Islands. By Mrs. Emma Metcalf Beckley. Pp. 18, 19. 
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When the lau is all paid out the two leading canoes then curve in to form a semi- 

circie, at the same time always moving toward the shore. Whena perfect semicircle 

has been made by the lau the double canoes and al! the others move gradually for- 
ward with it, while the leading canoes are pulling with ail their might straight into 

the shore. When either end is landed the men immediately leap out, and taking 

hold of the line pull on it, at the same time going toward each other, which has the 

effect of narrowing the semicircle, whilst most of the canoes keep backing on to the 

doubte canoe, which always keeps the center. Arrived at a suitable place, always a 

clean, sandy one a few rods from shore, the laus are untied and attached to each end 

of the papanet. Men, women, and children now gather closely on the lau, especially 

where it joins the net, and make a great disturbance with their feet, which drives 

all the fish into the net. Lau and net are finally drawn ashore. 

Lau Kapalili (trembling leaves) fishing can only be carried on on a clear, bright, 

sunny day, so that the shadows cast by the leaves can be seen and serve to drive 

the fish inland. 

DIP AND SCOOP NETS. 

It is frequently difficult to distinguish between a dip net and a bag 
net, as certain forms of each are very similar in construction and 

methods of operation, and in some cases an arbitrary distinction has 
been made. 

In fishing for maikoiko, a dip net about 6 feet deep and 4 feet in 
diameter is used. A bag of bait tied to the end of a stick is pushed 
into the water near the holes in which the fish live, and when they 
are drawn out by the scent of the bait the dip net is carefully slipped 
under the bait and fishes and then raised up slowly until it reaches the 
surface, when it is lifted or drawn ashore. 

Another method is to chew up bread fruit and taro and spit these 
upon the surface of the water. As this slowly sinks below the surface 
the fish are attracted in large numbers and fall easy victims when the 
dip net is slipped below them and then quickly raised to the surface. 

A common form of dip or scoop net, which is generally used in 
removing fish from seines and bag nets, is made by bending a flexible 
piece of wood into an oval shape and tying the ends together at the 
junction. To this the net, which has a bag about 2 feet deep, much 
narrower at the bottom than at the top, is attached. When not in use 
the lower end of the bag is left open, but when used it is gathered 
together and tied with a piece of twine. 

On Kauai a dip net with a bag about 2 feet deep, attached to an iron 
ring 2 feet in diameter, is used in catching papai or crabs. This net 
is attached to a long pole by means of four ropes running from the 
ring to a common center about 2 feet above the ring, and thence by a 

single rope. The bait is either tied to a rope attached to and hanging 
down a short distance below the junction of the four ropes, or else 
weighted down in the bottom of the net. April, May, and June are the 
principal months for this style of fishing. It is usually done at night. 
Somewhat similar dip nets are occasionally employed in tishing for ula 
(crawfish). 
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The Chinese use a form of dip net on the Waiawa River, near Pearl 
City, Oahu, which was probably introduced by themselves, as it does 
not appear elsewhere on the islands. The river is narrow, about 40 
feet in width. Four poles are planted, two on the edge of the bank, 
and the other two about two-thirds of the distance across the river, 
thus forming a square. All of these poles are slanted outward, so 
much so that the tips of the outer ones almost extend to the opposite 
bank. A large, square, fine-meshed net is attached to these poies by 
ropes. On the shore a windlass is constructed, which is connected 

with the net by a rope, and this is used in raising and lowering it. 
When fishing, bait is thrown into the net, which is then lowered down 
into the water until it almost touches the bottom. It is allowed to 
remain there until a number of fish have congregated over the net, 
eating the bait, when it is raised above the surface and the fish 

removed. 
A scoop net is made by tying a square fine-meshed net to two slender 

sticks, laid parallel to each other and about 5 feet apart. One side of 
the net is then gathered together until the ends of the sticks on that 
side are within about a foot of each other, when it is secured in this 

position. This forms a rude sort of bag at the gathered end. In 
operating it the two ends of the sticks at the bag end are held in one 

hand and the flaring end is pushed around stones, etc., in shailow water, 
thus scooping up the fish, papai, and opai. By lifting the flaring end 
out of the water the catch falls back into the bag, from whence they 

are easily removed with the hand. This net is quite generailv used 
around the leeward side of Oahu. 

CAST NETS. 

The cast net (upena poepoe) is a comparatively recent introduction 
in the islands, having, so it is reported, been brought in by the Japanese 
about ten years ago, although this is somewhat doubtful. The nets, 
which are circular, average about 25 feet in circumference and have 
14-inch mesh. They have leads all around the sides and are made 
generally of No. 10 cotton twine. They are worked from the shore. 
Unlike the fishermen in the States, the Japanses hold no part of the 
net in the mouth, but manipulate it entirely with the hands. About 
two-thirds of the outer edge of the net is gathered up in the hands of 
the fishermen, and when he sees a school of fish he throws the net with 
a sort of twirling motion, which causes it to open wide before it 
touches the water. The leads draw the outer edges of the net down 
very rapidty, and as they come together at the bottom the fish are 

inclosed ina sort of bag. The net is then hauled in by means of a 
rope attached to its center, the weight of the leads causing them to hang 
close together, thus preventing the fish from falling out as the net is 
hauled in. The fish are shaken out of the net by merely lifting the 
lead line on one side. 



408 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

BASKETS. 

With the exception of baskets (hinau) used in catching opai (shrimps) 
the natives do not do much in this line, the South Sea Islanders being 

the principal users of this form of apparatus. 
In opai fishing two varieties of baskets are used. One, the hinai 

opai, sometimes called apua opai, looks somewhat like the coa!-scuttle 
bonnets in vogue some years ago. It is woven from the air roots of 
the ieie (Freycinetia arborea). This is employed when shrimping in 
the mountain streams, and the work is generally done by the women. 

When fishing the women hold the basket in one hand, a short stick in 
the other, and moving in a crouching position through the water, they 
drive the opai from under the rocks, etc., to a suitable spot, which is 

always some place where the grass, ferns, or branches of trees droop 
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over on the water. The opai take refuge in or under these and the fish- 
erwoman, placing her basket under the leaves, lifts them out of the 
water, when the opai drop off into the basket, from whence they are 
removed to a gourd, with a small mouth, which the woman has been 
dragging pena Here in the water by a string tied to her waist. 

Another method of fishing in the streams is to take a fairly deep 
basket with a large mouth, and putting this in a favorable spot in the 

water, build a mud wall on both sides of it and extending out a short 
distance. The fisherwoman then goes a little ways upstream and by 
beating the water drives the opai into the basket, which she removes 
and empties, going on to another place and repeating the operation. 

When fishing for opai in salt and brackish water a basket is used 
with a wide abe mouth, graduaily sloping toward the center, a few 
inches from which it suddenly branches off into what looks like a long 
circular spout inclosed at the extreme end. These baskets vary in 
size and are usualiy operated by women. Holding the basket in the 
left hand they wade out in an almost nude condition to a suitable spot, 
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when they sink down until only the head is visible, and pushing the 
right hand under the rocks, drive the opai into the basket, which is so 
manipulated as to partly envelop one side of the stone. The mouth 
of the basket is closed by drawing the sides together and holding them 
in this position. The opai are then transferred to a gourd floating 
alongside, which the fisherwoman keeps from drifting away by a rope 
tied around her neck and attached to it. The women are expert in 
this method of fishing and rarely fail to make good catches. 

The hinai hooluuluu is used in hinalea fishing, and is a small basket 
made from the vines of the awikiwiki, a Convolvulus. After a light 
framework of twigs has been first tied together, the vines, twigs and 
all, are wound in and out, round and round, until of the requisite size, 
3 or4 feet in circumference and about 1$ feet deep. Opai pounded 
and inclosed in cocoanut fiber is occasionally placed at the bottom of 
the basket for bait, but usually the scent of the bruised and withering 
leaves seems to be sufficient. Women always attend to this kind of 
fishing. They wade out to suitable places, generally small sandy open- 
ings in coral ground or reef, and let the baskets down, suitably weighted 
to keep them in position, the weights attached in such a way as to be 
easily detached. Each woman then moves away from her basket to 
some distance, but from where she can watch the fish enter the basket. 

When all the fish that are in sight have entered, they take the basket 
up and, transferring the fish to a large small-mouthed gourd, move the 
basket to afresh place. Fishing in this way can only be carried on on 

a calm, sunny day and at low tide. 
Baskets made from the awikiwiki must be renewed from day to day. 

Some are made from the ieie vine, while still others have been made 
from the weeping willow since its introduction some years ago. These 

latter can be used over and over again. 
Sometimes these baskets are placed in fairly deep water, where 

stones are piled around them to keep them in position. For bait the 
wana (sea ege); with the shell broken to expose the meat, is put in it. 
The basket is left for a day or two before being taken up. 

The hinai uiui is used when fishing tor the uiui (Platophrys panthe- 
rinus), & small flat-fish, said to make its appearance at intervals of from 

ten, fifteen, to twenty years. Its appearance is taken by fishermen and 
the people in general as a sure precursor of the death of a very high 
chief. The basket is shallow, of about the same size as the hinai 
hooluuluu, but wider-mouthed. The following is a description of the 
methods of fishing followed on the last appearance of tiis fish: * 

At the last appearance of the uiui the imported marketing baskets were generally 

used by those who could not obtain the old-fashioned kind, as any old cast-away 

basket would do, with a little patching, occupying perhaps five minutes, and two 

sticks bent over the mouth or opening from side to side, and at right angles to each 

* Hawaiian Fisheries and Methods of Fishing, with an Account of the Fishing Implements used 

by the Natives cf the Hawaiian Islands. By Mrs. Emma Metcalf Beckley. 
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other, for a handle to which to tie the draw-string. It should be twisted round and 

round above the jointure with a little of the sea convolvulus (pohuehue) with the 

leaves on, so as to throw a little shade in the basket to keep the fish from heing 

drawn up to the surface of the water. In these baskets cooked pumpkins, half- 

roasted sweet potatoes, or raw ripe papayas were placed for bait. The canoes, thus 
provided, would sail right into the midst of a school of these fish; the basket being 

lowered a few feet into the sea, the fish being attracted by the scent of the bait 

would rush into the baskets and feed greedily. As soon as the baskets were full of 

fish they would be drawn up and emptied into the canoe and then lowered again, 

with more bait if necessary, and this would go on till the canoe was loaded or the 

fisherman was tired. These fish are very good eating when they first arrive, as they 

are fat, with liver very much enlarged; after a month they become thinner, not per- 

haps procuring their proper food here, and then taste strong and rank. 

The following describes a basket occasionally used by the natives: 

The ie kala basket is the largest kind of basket used in fishing by the Hawaiians. 

These are round, rather flat, baskets 4 to 5 feet in diameter by 23 to 3 in depth, and 

about 13 across the mouth. A small cylinder or cone of wicker is attached by the 

large end to the mouth and turned inward toward the bottom of the basket. This 

cone or cylinder is quite small at the free end, just large enough for the kala to get 

in. Immediately below the end of this cone, on the bottom of this basket, is placed 

the bait, properly secured, which in the case of the kala is limu kala (a coarse, 

brownish-yellow alga on which this fish feeds and from which it takes its name), 

ripe breadfruit, cooked pumpkins, and half-roasted sweet potatoes, and papayas. 

This basket is called the ie lawe (taking basket). The fishermen generally feed the 

fish at a given place for a week or more before taking any, using for this purpose a 

large basket of the same kind, without the inverted cylinder, and wider in the 

mouth, to allow the fish free ingress and egress. After a week or two of feeding 

they become very fat and fine flavored, as also very tame, and baskets full of fish 

can be drawn up in the taking basket without in the least disturbing those which 

are still greedily feeding in the feeding baskets. These baskets are occasionally used 

for other kinds of fish, substituting the bait known to attract that particular kind, 

but never with the same degree of success as with kala. (Ibid. ) 

The Gilbert Islanders living at Honolulu and Lahaina have introduced 
two new types of baskets. The larger of these has a flat bottom, while 
the rest is the shape of a half circle, the top gradually sloping to the 
rear end. These baskets are about 3 feet long, 2 feet high in front, 
and 15 feet in height in the rear. The outer framework of the basket 
projects about 2 inches beyond the front and back. They are made 

of flexible twigs lashed together with twine. A cone or funnel, 6 to 8 
inches in diameter and about 12 inches long, with the end cut off, is 
inserted at the larger end, the body of the cone being inside of and 
opening into the basket. At the end of the cone a trap door of wicker- 
work, about 4 inches square, is fixed in such a manner that it will open 
by a touch from the outside, but can not be pushed open from the 

inside. The basket is weighted down by stones or two pieces of old 
iron run lengthwise of the basket on the bottom and lashed there. In 
the rear of the basket is a small trap door for removing the fish. 
In fishing, the basket is taken to a good sandy place in 2 to 4 fathoms 
of water, where there is plenty of coral or stones handy. The fisher- 
man then dives and places the basket in a good spot, after which he 
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takes pieces of coral rock and builds them up and around the basket 
until it is completely inclosed so as to form an artificial dark retreat 
for the fish. The entrance to the funnel is left exposed, however, and 

the fish seeing an inviting entrance to a dark place, go on an exploring 
expedition till they find themselves inside. The basket is left here 
for from two days to a week, when the stones are displaced, the basket 
and its contents hauled up into the canoe and emptied out by means of 
the back door, and the basket replaced in its former position. 

Hinai pubi is the other form of basket used by the Gilbert Islanders. 
It is oblong, about 25 inches wide, 18 inches high in front, and 3 feet 

long. The top gradually slopes to the rear, where it is only about 12 
inches high. <A funnel, or cone, about 8 inches in diameter and 10 
inches in depth, extends into the basket in an upward direction. This 
funnel has an opening on its under side which leads down into a square 
space about one-half the width of the basket. This space, which 
begins about halfway of the length of the funnel, runs about 5 inches 

farther into the basket. From this space another funnel, with a 
narrow slit opening, leads into the body of the basket. The mouth 
of this funnel is held taut by lines run from it to the sides. Both 
funnels are constructed of netting, while the rest of the basket is made 
from the branches of the guava tree. Bamboo is sometimes used for 
the top, owing to its lightness. The branches are lashed together with 
stout twine, no nails being employed. It takes about a week to make 
one of these baskets, but they will last a long time. This form of 
basket is used for the capture of the puhi, or moray, an eel-like fish 
quite common around the islands. 

FISH TRAPS OR PENS. 

On Pearl Harbor, Oahu, two fish traps are used for catching sharks 
and large akule, opelu, weke (goat-fish), and kawakawa (bonito). The 
larger, near Puuloa, has two walls which, fora short distance, run out 
from the shore in parallel lines. Then one of them sweeps out and 
around, forming a large and almost oval space. A wall is built par- 
allel to the shore and the outer portion of the oval meets it close to one 
end. The other line from the shore comes out almost to this parallel 
line and then turns sharply inward fora few feet, and the space between 
the two, about 4 feet, forms the entrance into the trap. The walls 
are built of coral. The end of the oval farthest from the entrance is 

almost bare at low water, while the side next to the gate has about 5 
feet of water. At high tide the whole trapis under water. Fish enter 
the trap at high water and are caught in it as the water recedes, and 

they are taken out of it at low water by means of a small seine. 

SPEARING. 

The natives are very expert with the spear in fishing and use it with 
equal facility either below or above the surface of the water. The 
spear is usually a slender pole 6 to 7 feet in length, made of very hard 
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wood, and tipped with a thin piece of iron 1$ to 2 feet in length. 
Most of the tips are perfectly smooth, but a few have a very slight 
barb. The spearing of fish is called ‘‘la O” by the natives. 

The spearing of the species inhabiting the rocks in shallow water is 
carried on under water. Diving toa favorable spot amongst the rocks, 
the fisherman braces himself in a half-crouching position and waits for 
the fish to come along. He only notices fish in two positions, those 
passing before and parallel to him and those coming straight toward 
him. He aims a little in advance of the fish, as by the time it is 
struck its motion has carried it so far forward that it will be hit on 
the gills or middle of the body and thus secured, but if the spear were 

aimed at the body it would be apt to hit the tail or entirely miss the 
fish. The spear is generally sent with such force that it goes right 
through the fish, thus bringing the latter up to the upper part of the 
spear, where it remains whilst the fisherman strikes rapidly at other 
fish in succession, should they come in single file as they usually do. 

The above-water spearing is generally for oopuhue (the swell-fish, 
Tetrodon hispidus), which is said to be poisonous, hee (octopus), and 

honu (turtle). The oopuhue is either speared from the walls of the 
fish ponds or in the open sea. . 

In the deep-sea line fishing spears with short poles are frequently 

employed in killing certain species brought to the surface on the lines. 
In fishing for puhi the latter are attracted out of their holes with 

bait and are then speared. 
Spears are frequently used in fishing for the hee (octopus), princi- 

pally by women. This animal generally makes its home in small 
circular holes in the rocks on the reefs. When the fisherwoman finds 
a hole that she thinks is occupied she runs the spear into it gently. 
Should a hee be there it comes out to see what is the matter. When 

entirely out of the hole the spear is run through it and it is brought 
to the surface. A smaller spear is usually carried, and with this she 
pricks or hits it in the head until the animal is stunned or killed, other- 
wise it might twine around her arms or legs and do some damage. 
Honu (turtle) are generally captured by means of spearing from the 

rocks along the shore where the honu congregate. 

DYNAMITING. 

Probably one of the most destructive methods of fishing is with 
dynamite, or giant powder, as it is generally called in the islands. 
This explosive was first used for this purpose in 1870. A stick of 
dynamite weighing about a quarter of a pound is capped and arranged 

with a fuse about 10 inches long. ‘The fisherman usually selects a 
deep hole, and paddling to within a short distance of it, he lights the 
fuse and when it has almost burnt to the cap he throws it from him 
into the hole. When it explodes every living thing within a consider- 
able radius of where it struck is either killed or stunned by the shock. 
Many fish rise to the surface and are picked up by the fisherman, An 
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especially destructive feature of this style of fishing is the number 
of young fishes killed. This method of fishing is prohibited by law, 
but very little attention is paid to this enactment, as nobody seems to 
bother about enforcing it. 
. 

POISONING. 

The law also prohibits the catching of fish by means of stupefying 
drugs and plants placed in the water. This is called by the natives 
‘**hola hola,” and is still practiced in many places. 
The ahuhu (Cracca purpurea), a poisonous weed which grows on 

the mountain side, is the one generally employed in this fishing. It is 
gathered and pounded up with sand; the sand is to make it heavier so 
that it will sink in water. All over the reefs, running a short distance 
from and generally parallel to the shore, are numerous caves, holes, 
ete., which form the habitat of many species of fishes. The fishermen 
take along a small seine anda quantity of the poisonous mixture in one 
of their canoes. When they arrive at a suitable spot the seine is put 
into the water and run around the mouth of a cave, or, in the case of an 
isolated rock, completely around it. This is to prevent the fish from 
escaping. The fishermen then place some of the mixture into a small 
bag, and, diving down to the bottom, flirt some of it into the holes. 
In about ten or fifteen minutes the fish seem to become stupefied and 
rise to the surface and are lifted into the canoe by means of small 
scoop nets. They soon recover from the effects of the drug if allowed 
to remain in water. 

The seeds and leaves of the shrub akia (Diplomorpha sandwicensis) 
are also used for the same purpose. 

WEIRS. 

While weirs are not of commercial importance in these islands, some 
are used in the mountain streams during the rainy season for taking 
the oopu, a small fresh-water goby found mostly in these streams, 
the catch being consumed principally by the fishermen and their fami- 
lies. During the dry season a platform of large logs, placed side by 
side, is built and placed in the stream at about or just above high- 
water mark. During the rainy season the streams get very full and 
the water becomes so muddy with the wash from the sloping ground 
adjoining the banks that the oopus, who make their homes in water 
holes, under large rocks, etc., are driven out and carried downstream 

by the hurrying waters. As the oopus do not like muddy water, they 

endeavor to keep in the surface water, which is comparatively clear, 
and are thus swept in immense quantities onto the platform, and from 
there into a ditch leading out to a plain, where they are gathered up 
in large quantities. At this season of the year the oopus are highly 

prized by the natives, as they havea very delicate flavor. This method 
of fishing is practiced mainly on the islands of Oahu and Kauai. 
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TORCHING. 

Considerable fishing is done with torches at night. The torches are 
usually made of split bamboos secured at regular intervals with ki 
leaves or twigs of the naio (A/yoporum sandwicensis). They are some- 
times made of a number of kukui nuts strung on rushes, or the stems 
of cocoanut leaves, which are then wrapped around with ki leaves so as 
to make the torch round likea candle. These latter will burn in almost 
any kind of weather. The natives have a notion that if the torch 
burns with a pale flame the fishing will be poor, but if it burns with 
a bright red flame it will be very good. 

In shallow water the fish are frequently speared or taken in a small 

scoop net by the fisherman as he wades around with the lighted torch 
in one hand and the spear or net in the other. 

Sometimes, while the fish is blinded or dazzled by the light, a scoop 
net is slipped in front of it by one of the fishermen; a companion then 
gently tosses a stone just back of the fish, which causes it to dart for- 
ward into the net, and it is captured. This manner of fishing is called 
by the natives ‘* lamalama.” 

Another popular method is to put in the bow of a boat a can filled 
with inflammable fuel and covered with oil. At night the boat is rowed 
to a favorable spot, when the fuel is set on fire. When the amaama 
and others come up to look at the fire, and are fascinated or dazzled 
by the light, a stick is suddenly brought down on them, stunning or 
killing them. They are then picked up and put into the boat, which 
is rowed a little farther on and the operation repeated. 

SNARING. 

The use of the snare in fishing seems to be confined to Hawaii, the 
writer not hearing of its use on the other islands. Puhi and ula 
(crawfish) are the usual species taken in this manner. 

In snare fishing for puhi (ahele puhi) a long stick is employed, with 
a noose arranged at the end, the string working the noose reaching 
clear to the end of the pole. A bait made of almost any kind of 
pounded fish or crab is thrown into the water in favorable spots, espe- 
cially around rocks, where the puhi live in holes and crevices. The 
noose is slipped up close to one of these holes and when the puhi sticks 
its head through it in order to reach the bait the line in the hand is 
pulled, which draws the noose tight to the end of the pole, pinning 
the puhi’s head there and choking it to death, after which it is drawn 
to the surface. 

In fishing for ula (ahele ula), a long pole (to which dead bait has been 
tied, about 3 inches from the bottom) is put down in the water in front 
of a hole in the rocks. As the ula comes out of its hole to get the bait, 
another pole, with a crotch or fork at the end, to both ends of which a 
noose is fastened, is slipped under its tail and suddenly jerked, which 
tightens it, and the animal is brought to the surface. 
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FISHING WITH THE HANDS. 

The native men, women, and children are perfectly at home in the 
water, spending a good portion of their time there. As a result of 
this they have become exceedingly expert in diving and swimming. 
Frequently they catch the various inhabitants of the water with their 
hands, and in some places this has become quite an important source 
of revenue to them. It is a common sight, in the less densely inhab- 
ited regions, to see astark-naked native man or woman crouching down 
in the shallow water and feeling around the coral and lava rocks for 
fish, papai (crabs), and opai (shrimp). Some of the fishermen dive to 
the haunts of certain species of fishes, and thrusting their arms into 
holes or under rocks bring out the fish one by one and put them into a 
bag attached, for the purpose, to the malo or loin cloth. Opai, oopus 
(gobies), and gold-fish are frequently taken by women with their hands 
in the fresh-water streams and taro patches, and form a considerable 
part of their food supply. 

In fishing for octopus the native dives to the bottom, and with a 
stick pokes around in the small holes in which the hee lives. When 
he touches one it seizes the stick and allows him to draw it out of the 
hole. When he reaches the surface the native grabs it with his hands 
and bites into the head, thus killing the animal. 

The ula is also frequently taken by the diver with his hands. The 
fisherman first provides himself with a small bag, which he attaches 
to his malo. His right hand he carefully wraps up in a bag or a kong 
piece of cloth. This is to prevent the ula from biting him. Diving 
down to the bottom, he feels around in the crevices and holes among 
the rocks with his bandaged hand, pulling out the ulas he finds and 
putting them in the bag, returning to the surface whenever necessary. 
Frequently he will bring up two or three at a time. Sometimes the 
fishermen are severely bitten by puhis, which at times make their 
home in the ula holes. 

Nearly all the mollusks are gathered by hand. The opihi (limpet), 
which attaches itself to rocks, is detached by knives. The béche-de- 
mer (sea slug), wana and ina (sea eggs) are also taken by hand. 

The varieties of Jimu (algve) which are eaten by the natives are all 

gathered by hand, and this forms quite a profitable business for a 
number of women and children on the various islands. 

LINE FISHING. 

Fishing with rod, hook, and line (called by the natives ‘* Paeaea”) is 
not practised to any considerable extent commercially, except for aku 
(bonito). In this fishing, mother-of-pearl hooks, made from the shell 
of a mollusk, now quite rare, are used. These hooks are called pa, and 

as they glisten with an iridescence like the shimmer from the scales of 
the smaller kinds of fish on which the aku lives, no bait is needed. 
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The shell portion of the hook is barbed on the inner side with bone, 
and two tufts of hog’s bristles are attached to the barbed end at right 
angles to it, for the purpose of keeping the inner side up, so that the 
shell will lie flat on the surface of the sea. The bone portion of the 
hook is usually a dog tusk, but sometimes a piece of human bone, 
ivory, or tortoise shell is used. An iron hook, with the curved por- 
tion bent over so far that the point runs almost parallel with the shank, 
is sometimes used. Brass hooks are also employed at times. | In this 
fishing double canoes are generally employed, as it is easier to fish with 
them, and much safer, as the fishing is done a considerable distance 
from shore. 
The first object when the fishing-ground is reached is to find a 

school of aku. The fishermen usually do this by watching the sez 

gulls. When they hover steadily over one spot it is a pretty sure 
sign that there is a school of aku there. It is the habit of the fish to 
run against the tide, and as soon as the school has been sighted the 

ayia. 

Pearl Hook used in Aku Fishing. 

canoes are worked around in front of it, and the fish are drawn close 
to the boat by the fishermen throwing out a handful or two-of the 
small live bait they have with them. These small fish are usually the 
nehu, iiao, and the young of various species. There are three men in 
each canoe, but only one man in each engages directly in fishing, the 
others managing the canoes. These two men stand up in the stern of 
their boats, holding in their hands a bamboo pole about 12 feet long, 

with a line of the same‘length attached. The pearl hook is tied to the 
end of this Jine. By a quick movement the line and hook are slapped 
violently on the surface of the water and then drawn toward the boat. 
The aku are attracted by the noise, and seeing the glittering hook, 
which looks like a young fish, make a spring for it. As soon as the 
fish is hooked the line is swung up over the fisherman’s head so as to 
make almost a complete revolution. It is very necessary that the line 
should be kept taut, as, owing to the fact that the hook has but a slight 
barb, the fish would shake itself loose should the line slacken in the 

least. As the hooked fish is describing this revolution the fisherman 
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swings around to meet it, and as it nears him he bows out his right 
arm, and as the fish comes between his arm and side, closes them up 

and the fish is caught, unhooked, and dropped into the boat. If he 
perceives that the fish is coming toward him in such a shape that it 
will be difficult to hold it in the manner described, he moves out of the 

way and allows the fish to make another revolution and catches it on 
its return. The fishing must be done in from ten to fifteen minutes’ 
time, as the school soon gets frightened and disappears. 

In paeaea fishing for other species besides the aku, opai, earthworms, 
and live fry of fish are used as bait. Hooks of varying sizes and kinds, 
made from ivory, tortoise shell, and human and animal bones are used. 

Frequently the fisherman takes a handful of opai and, after baiting his 
hook, bruises the remainder, and, wrapping it up in cocoanut fiber, ties 
it with a pebble on the line and close to the hooks. The bruised mat- 
ter spreads through the water when the line is dropped and serves to 
attract the fish to the vicinity of the hook. 

In uhu fishing the gall bladder of the hee is dried and then cooked 

Bone Hooks used in Fishing. 

until it becomes a jelly. This is placed ina small calabash or bowl and 
tied to the hook as bait. A pole is used in this fishing. 

In fishing for aama (crabs) from cliffs or high rocks a long bamboo 
pole with line, to the end of which is tied an opihi, is used. The fisher- 
man dangles this bait in front of the crab as it looks out from its home 
in the rocks, and the latter at once seizes it. By a quick jerk the line 
is swung up and the aama caught. 

In the deep-sea fishing hooks and lines are used without rods, except 
for the aku. Fishing is carried on here to depths as great as 600 feet. 
The older native fishermen are familiar with all the reefs and rocky 
elevations for miles in every direction from the shore, and know well 
the different species of fishes to be found in each place. Frequently 
they go entirely out of sight of the lowlands and mountain slopes, 
and take their bearings, for the purpose of ascertaining the reef or 

rock which is the habitat of the fish they are after, from the relative 
positions of the different mountain peaks. 

On Hawaii an ingenious method of fishing for ulua is practiced. A 
long pole is planted on the shore in such a position as to lean decidedly 

F.C. 1901—27 ; 
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toward the water. On the top of this a bell is arranged so that it will 
swing clear of the top of the pole. In olden times a calabash with shells 
inclosed took the place now occupied by the bell. A block and fall is 
also attached to the pole close to the top, and a long line, with hook at 
the end, is run through the block and allowed to float out to sea, the 
land end being tied in a slipknot to the bottom of the pole and the 
surplus coiled at the foot. A small dead fish is used as bait. In order 
to attract the fish, puhi are mashed up with sand and thrown into the 
ocean. As soon as a fish is hooked his struggles cause the bell to ring, 

Wooden Shark Hooks, with Bone Joints. 

thus warning the fisherman, who at once runs to the pole and, foosen- 
ing the slipknot, begins to play the fish. As the fish is too large and 

strong to haul in alive, it must be played until drowned. 
In hand-line fishing from canoes in deep water a line of about 2-inch 

cord, with a lava stone weighing several pounds as a sinker, is used 
by the natives. A little above the sinker, and for a distance of about 
6 feet, there run out from the line little bamboo canes about a foot in 

length, in a horizontal position, and from the outer ends of these canes 

ZB 

Tortoise-shell Hook. Ivory Hook. ~ 

a short piece of line, with a hook at the end, dangles. The bait is put 
over the point of the hook and the upper portion of it tied to the 
shank by means of two small threads hanging from the line and tied 
just above the hook. This line is used in water as deep as 200 fathoms. 
As soon as the sinker reaches the bottom the native, by a peculiar 
jerk, disengages the stone and draws the line about a fathom from the 
bottom, where it is allowed to remain until a certain number of bites 

have been felt, when it is drawn to the surface, the fish removed, the 
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hooks rebaited, a new sinker put on, and the line run overboard again. 
Ulaula is the principal species captured. 

In deep-sea fishing the Japanese generally use but one hook on a 
line, and this is attached to the end of it. 

In fishing for mahimahi (dolphin) the Japanese use a rope about 
2,000 feet in length. At intervals of 60 feet are attached branch lines 
about 60 feet in length, with a hook attached to each. Akule are used 
as bait. When fishing, the line is paid out from the boat, the main 
line being kept on the surface by buoys made from the cotton tree, 
while the branch lines hang down- 
ward. The line is set in the morn- 
ing and taken up at noon, the fisher- 
men lying off in their boats in the 
meanwhile. This fishing is carried 
on about 10 miles offshore. 
A line with a piece of lead tied in 

a horizontal position to the end of 
the line, at each end of which is at- 

tached a short line with a hook, is 

used principally for catching kole. 
The gall of the hee, prepared in one 
of the numerous ways given under 
the heading of ‘* Baits,” is used for 
bait. This manner of fishing is 
called by the natives ‘‘ okilo hee.” 

The native is a great lover of the 
hee, and has a number of methods of 
capturing it, one of the most inter- 
esting of which is with the cowrie 
shell. One or more cowrie shells 
of the Mauritiana or Tiger varieties 
are attached to a string. When 
only one is used an oblong pebble of 
about the size of the shell is tied to 
the face of it, a hole is pierced in 
one end of the back of the shell, 
through which a line is passed, and 
after being fastened here a few inches of the line is allowed to hang 
below the shell, to which a hook, whose point stands almost perpen- 
dicular to the shaft or shank, is attached. Only shells with small red 
spots breaking through a reddish-brown ground have an attraction 
for the hee, and they will not rise to any other kind. Whenever 
the natives have a shell with suitable spots but with a wrong-colored 
back-ground, they secure the desired hue by slightly steaming the shell 
over a fire of sugar-cane-husks. On arriving at the fishing-ground 

Deep-sea Fishing Line. 
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the fisherman either chews up and spits on the surface a mouthful of 
candlenut meat, which renders the surface of the water glassy and 
clear, or uses the water glass, which is described elsewhere. He then 
drops the shell into the water, and by means of the line swings it 
back and forth over a place likely to be occupied by a hee. The 
moment the greedy animal perceives the shell an arm is shot out and 
the shell seized. If of a kind attractive to the animal, after a few 
moments’ hesitation another arm is placed around it, and this is con- 
tinued until at last the animal withdraws itself entirely from its hole 
and hugs the sheil closely to its body, and seems oblivious of every- 
thing else. The fisherman then draws it rapidly up through the water. 
When its head comes above the surface the animal raises it, and then 

the fisherman pulls 1t over against the edge of the canoe where he hits 
it a blow between the eyes with a club, which generally kills it. 
Owing to the animal’s quickness with its eight tentacles or arms, the 
fisherman has to be very rapid in his movements, as the animal would 
be no mean antagonist should it have an opportunity to seize the fisher- 
man with its arms. The natives say that a number of persons have 

\ 
: 

Cowrie Hook with Shell for catching Hee. Hook made from iron nail. 

lost their lives in struggles with these animals. This method of fish- 
ing is called by the natives ‘‘Lawaia hee me ke leho” (squid catching 
with cowrie). ; 

In fishing for hee a cowrie shell, with a metal hook laid across the 
mouth of the shell and fixed in position with melted lead, is sometimes 
used; and, again, a line with a piece of lead attached to the end in a 
horizontal position, a hook with the point up being lashed to one of 
the ends of the lead, is employed. 

Water glasses are frequently used along the Hawaiian coast. An 
oblong, square box with a piece of glass fixed in the bottom, is put 
on the water, with the glass end downward, and the fisherman, by 
placing his face in the open end, can distinctly see the bottom although 
the surface may be broken with ripples outside of the water glass. 
The water glasses now in use could be much improved if the box were 
wide enough to allow the entrance of the whole head instead of merely 
the face. By inserting the whole head the sunlight is cut off, thus much 
improving the seeing. A water glass similar to that used in the sponge 



COMMERCIAL FISHERIES OF THE HAWAIIAN ISLANDS. 421 

fisheries of Florida would be very effective. This is an ordinary 
bucket with the bottom removed and a pane of glass substituted. 

In fishing for honu (turtle) a flat stone with two hooks lashed to the 
upper part, and running out in opposite directions, is used. This is 
attached to a long line. Hee are also caught with this style of 
apparatus occasionally. 

In fishing for papai (crabs) the younger generation frequently use 
short lines, with a small wooden buoy at the top and a piece of bait 
(meat, fish head, or any other dead bait) at the end. These are set in 
shallow water close to the shore, and are frequently lifted by the 
children who wade out to them, and who grasp with their hands the 
crabs clinging to the bait before they become frightened and let go. 

iW 

Hooks used in catching Turtle and Squid. Hook with Ivory Barb and Wooden Shank. 

SHARK CATCHING. 

The shark has always occupied a unique position in not only the 
religious but in the daily life of the native. Its connection with the 
people in a religious sense is treated of in another part of this report, 
this present chapter being devoted to methods of shark catching by 
the fishermen. 

The natives distinguish the sharks frequenting Hawaiian waters into 
five species. The mano-kihikihi (hammer-headed shark) and the lalakea 
(white fin) are considered edible. The hammer-headed shark is the one 
most frequently seen in the markets. The others ar~ the mano kanaka 
(man shark), the shark god of the ancient Hawaiians; the mano, a 
large white shark, and the niuhi, the largest and fiercest of all. The 
last two are but rarely seen in Hawaiian waters. The niuhi is said 
to be seen a long way off at night by the bright greenish light of its 
eyeballs. It is much feared by the natives. 
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The mano-kihikihi and the smaller lalakeas are generally taken in 
gill nets, seines, or bag nets, together with other fishes. The larger 
lalakea and the other species are taken with hook and line, as no net 
would be strong enough to hold them. Shark hooks are generally 
made of a piece of hard wood carved in the shape of a hook, with a 
piece of sharp-pointed bone lashed to the end of it in order to form 
the tip. But few of the hooks seem to have a barb, and it speaks 
well for the dexterity of the fishermen that they succeed so well in 

fishing with these. 
Sometimes the native seeks the shark in coves and caves below the 

surface after the fish has gorged itself and sleeps with its head forced 
into the sides of its resting-place. The diver gently slips a noose 
around the tail of the shark, which is then hauled up and dispatched. 
Experts have been known to capture six or eight sharks in one day in 

this manner. 
In the olden times the catching of the niuhi was made a great event, 

but there has been no regular fishery for it for nearly one hundred 
years. The following account of the manner of its capture is especi- 

ally interesting: * 

The common kind of shark was caught in vast quantities, and the liver, with a 

little of the flesh, was wrapped in ki leaves and baked underground, then from fifty 

to a hundred of the largest single and double canoes were loaded with baked meat 

and large quantities of the pounded roots of awa, mixed with a little water, and con- 

tained in large gourds. The fleet would sail many miles out to sea in the direction in 

which the niuhi is known frequently to appear. Arrived at a comparatively shallow 
place, the canoe containing the head fisherman and the priest and the sorcerer—who 

was supposed to be indispensable—would cast anchor; meat and the baked liver 

would be thrown overboard, a few bundles at a time, to attract sharks. After a few 

days the grease and scent of cooked meats would spread through the water many 

miles in radius. The niuhi would almost always make its appearance after the third 

or fourth day, when bundles of the baked meats were thrown as fast as it could 

swallow them. After a while it would get comparatively tame and would come up 
to one or other of the canoes to be fed. Bundles of the liver with the pounded awa 

would then be given to it, when it would become not only satiated, but also stupe- 
fied with awa, and a noose was then slipped over its head, and the fleet raised anchor 

and set sail for home, the shark following a willing prisoner, the people of the nearest 

canoes taking care to feed it on the same mixture from time to time. It was led 

right into shallow water till it was stranded and then killed. Every part of its bones 

and skin was supposed to confer unflinching bravery on the possessor. The actual 

captor, that is, the one who slipped the noose over the niuhi’s head, would also, ever 

after, be always victorious. This shark’s natural home is, perhaps, in the warmer 

waters of the equator, as the Gilbert Islanders, now here, make the assertion that it 

is very frequently seen and captured at their group. The tradition here is that it is 

only seen just after or during a heavy storm, when the disturbed waters perhaps 

drive it away from its natural haunts. 

The use of human flesh as bait was in great vogue among the 
Hawaiian chiefs. It was cheaper than pig, was equally acceptable to 

* Hawaiian Fisheries and Methods of Fishing, with an Account of the Fishing Implements used by 

the Natives of the Hawaiian Islands. By Mrs. Emma Metcalf Beckley. 
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the shark, and gave the chief an opportunity to kill anyone whom he 
disliked. The victim was cut up and left to decompose for two or three 
days in a receptacle. Kamehameha I was a great shark-hunter and 
kept his victims penned up near the great heiau (temple) of Mookini, 
near Kawaihae, Hawaii. 

NEW FORMS OF APPARATUS PROPOSED. 

It 1s probable that the beam trawl could be used to advantage in the 
deeper waters around the islands. This apparatus, which is an immense 
bag, with wide flaring mouth, the bag running to a point at the end, 
could be worked from the deck of a sail or steam vessel. In working 
it long cables are attached to the sides of the mouth, and the trawl 
dropped overboard while the vessel is in motion. The trawl sinks to 
the bottom, and as the vessel moves forward it is drawn along the 
bottom and scoops up everything in its path. When it has been down 
a sufficient length of time the vessel is brought up into the wind, the 
trawl] raised to the deck, where it is emptied, and then dropped over- 
board for another trial. Sharks are very destructive to nets used in 
the deeper waters, and also eat the fish out of them; but with the 
beam trawl it would be impossible for them to do any harm. 

Pound nets made of fine wire could be used to advantage on the lee- 
yard side of the islands and in the bays. Netting could not be used, 

as the sharks and larger fishes would tear it to shreds while struggling 
to get in or out. 

Fyke or hoop nets would probably prove profitable in the bays and 
rivers. They could be set and left without further attention until it 
was convenient for the fisherman to raise them. 

BAIT. 

Catching of bait.—The natives generally use live bait in the line 
fisheries, and their method of catching it is rather interesting. In 
the morning a medium-length -fine-mesh seine is loaded in the canoe 
or canoes, cach containing two or three men, Those in the canoe 
paddle along about 40 or 50 feet from the shore. One man is left on 
the land, and he runs along the rough, rocky shore with a small pail 
of dried opai. Every little while he takes out a few of these, and 
chewing them in his mouth a few moments spits them into his hand 
and then throws them on to the surface of the water, a short distance 

from the shore. If no fish rise to the bait thrown out, it is quite 
certain none is there, and he runs on a little farther and repeats the 
operation. When fish rise to the surface and nibble at the bait he 
signals to the canoemen, who immediately paddle in close to the spot, 
and all but one, who is left in the boat to maneuver it, drop overboard 
with the seine and sweep it around the spot, inclosing the fish. 
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On most of the islands the nehu is the principal species of bait fish 
taken, while on Hawaii the piha is also used for the same purpose. 
The young of many other species are also taken in these seines and 
used as bait, thus working great havoc to the general fisheries. 

Bait used.—Live opai are very frequently used for bait in the line 
fisheries. 

All species of young fish are used as bait, both alive and dead, 
though the former are preferred. In fishing for mahimahi (dolphin) 
young akule (called agi by the Japanese) are used. 

The natives are very expert in the preparation of palu, or baits, 
from various substances. In making these a small section of the sharp 

end of a cocoanut shell, about 14 inches in height, and a small stick 
of hardwood are used. These two 
objects are used in the same manner 
as a mortar and pestle. 

The following methods of prepar- 
ing such baits with the ink bag of the 
hee, or octopus, as the principal ingre- 
dient were given tome by Mr. Joseph 
Swift Emerson, of Honolulu, who has 

made a thorough study of the native 
customs: Alaala hehe (the ink bag of 
the common octopus) is roasted on 
the coals in the leaves of a ki plant, 
and when well cooked is ground into 
a paste in the mortar. Usually it is 
flavored with something that is sup- 
posed to attract the fish. Great care 

is taken in compounding the mixture, and every fisherman has his 
favorite recipe. 

The following are some of the more common mixtures used, alaala 
hehe forming the base in every case: ~ 

Mortar and pestle for mixing palu (or bait). 

1, Pound up a little alaalapuloa root in the mortar, throw away the fiber, leaving 
only a few drops of juice in the mortar, then mix in the alaala hehe, 
working it thoroughly with the pestle. 

2. Mash up a red pepper and throw seeds and pulp away, leaving only a few drops 
of juice adhering to the mortar. 

3. Obtain juice from puakala (the prickly plant, the thistle) seeds. Mix in a 
little salt and proceed as in No. 1. 

4. The same with ilima flowers and salt, always using an exact number of flow- 
ers, say 4 or 8. The fishermen have a superstitious idea that if an odd 
number is used it will have no force. 

The same with salt and young noni leaves slightly roasted. 
The same with salt and maile kaluhea. 
The same with salt and leaves of the paina (poha—cape gooseberry ). 
The same with salt and very young leaves of koko. 
The same with the bark from the root of pilo (plant growing near the sea shore 

with beautiful flower of foul smell). 
10. The same with salt and the bark from root of naunau. 
11. Mix with kukui ane nut) nuts, well roasted, the kukui nuts to be well 

ground first and then the alaala hehe to be worked in. 
12. Mix withold hard cocoanut burnt to a crisp, alittle kukui nut rarely doneand salt. 
18. Mix with a little cinnamon. 

CO COWIE 
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14. Mix with fruit of mokihana, which grows on Kauai. 
15. Mix with a few drops of brandy or other intoxicating liquors. 
16. The same with Perry Davis pain killer. 
17. The same with kerosene oil. 
18. The same with tobacco juice. 
19. The same with juice from ahuhu seeds. 
20. Mix with salt and coal from burning a little mahuna kapa. 
21. Mix with salt and coal from the sugar cane of the variety known as ainako. 
22. Salt the alaala hehe before roasting. 

The bait, when prepared, is applied to the tip of the hook and is 
very attractive to fish. Fishes caught with it are usually small ones 
found near shore. 

In fishing for opelu, cooked squash, pumpkin, papaia, and bananas, 

also fish ground up fine and mixed with sand, are employed. 
The following additional varieties of bait are used in fishing for 

different species: Kukui and cocoanut meat baked together in equal 
quantities, chewed bread fruit and taro, opai dried and pounded, wana 
with shell broken to expose the meat, half-roasted sweet potatoes, raw 
ripe papaia, pounded papai, fresh and dried opai, earthworms, opihi, 
the gall of the hee, puhi pounded up fine with sand, nehu, iiao, akule, 
scraps of meat, fish heads, ete. 

Bait bowes.—As live bait is generally used in the fisheries, suitable 
boxes for keeping it are necessary. The following are the styles in 
general vogue: 
When two canoes are joined together for the aku fishing, a bait box 

about 20 feet long, 2 feet high the whole length, and about 16 inches 
wide in the center, and running to a sharp point at each end, is used. 
It is perforated with numerous small holes on both sides for the free 
admission of water. When ready to leave for the fishing-grounds the 
fishermen swing this box beneath the cross-pieces holding the two 
canoes together and lash it there. In this position about two-thirds 
of the box is under water. On the return homeward, as it is empty, 
the box is unlashed and placed on top of the cross pieces, thus making 
it easier to carry, as it does not impede the progress of the canoe as 
when swung below. When the aku fishing is over it is either 
hauled out on the land until the next season, or moored close to shore 

in a sheltered position and used for keeping bait in temporarily, but 
is not taken out to the grounds, as it is too big and unwieldy for one 

canoe to handle. Much smaller boxes of the same general style are 
frequently employed, also square and oblong boxes of varying sizes, 

perforated, or with slats set close together. 
The Japanese frequently use small boxes about a foot long by 5 

inches wide by 8 inches deep, perforated on the sides and ends with 
small holes. These are attached to the boat by a short piece of twine 
and allowed to tow alongside. 

Some of the Japanese also use one of the smaller of the wells in the 
bottom of their sampans for carrying the bait. 
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VESSEL FISHING. 

When one considers the fine fishing-grounds in deep water and on 
the reefs and shoals within reasonable distance of the islands, it is sur- 

prising that there are no vessels engaged in the fisheries at the present 
time. Several attempts have been made to establish vessel fisheries, 
but for various reasons they have met with failure. 

The last attempt was in 1898, when a number of persons in Hono- 
lulu formed a company and had the gasoline schooner J/a/olo built, at 
a cost of $6,600, to engage in this business. She was fitted out with 
six seines and one bag net, at a cost of $1,000, and carried a crew of 
four men, the captain, John M. Sass, of Honolulu, an engineer, and 

two sailors. The fishermen were Japanese, who were hired at Hono- 
lulu. They had their own boats and lines, and the schooner towed 
them to the fishing-grounds. A station was established at Palaau 
district, on Molokai. An old fish pond was purchased there, the pur- 
pose being to clean it out and use it for catching fish which came in 
through the entrance. The intention of the company was to hire 
fishermen on the islands to work the nets, while the Japanese would 
engage in line fishing, and the schooner would make regular trips to 
Honolulu with the catch. The fishing was to be done on the reefs 
about the west and south sides of the island of Molokai. The Japa- 
nese were very unreliable, as when the vessel was away they would 
go to Lahaina and other places and sell their catch. - 

Another fishing crew, composed largely of white men, mostly beach- 
combers, was gathered together and taken out to the fishing-grounds 
to work the nets principally. As they knew nothing of the business, 
they were a failure from the very beginning. 

The third fishing crew, composed of native Hawaiians and South Sea 
Islanders, was secured at Lahaina. Twelve of these men were put on 
the island of Lanai, and were supplied with boats, nets, lines, and 
provisions by the vessel. After a few hauls the vessel left for Hono- 
lulu with the catch, the understanding with the fisherman being that 
they were to continue fishing until the vessel returned, so that she 
would have a cargo to take back to Honolulu. When the vessel 
returned half of the fishermen had deserted and the few remaining 
were carried to Lahaina. The whole business was abandoned in 
August, 1899, after the failure of an effort to get another gang on 

Maui. 
Captain Sass says there was no lack of fish at any time, and if the 

fishermen could have been properly trained to the work the experi- 
ment would have been a brilliant success. Most of the fishing was 

done with trolling and hand lines, as the nets would not work well on 

the coral reefs, frequently tearing, while the numerous sharks about 
the reefs would do much damage to them. 
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FISH PONDS. 

The most interesting of the fishery resources of the islands ave the 
fish-ponds. This is the only place within the limits of the United 
States where they are found on such an immense scale and put to such 
general and beneficent use. The time of the building of many of these 
ponds goes back into the age of fable, the Hawaiians, for instance, 
attributing the construction of one of the most ancient, the deep-water 
fish-pond wall at the Huleia River on Kauai, to the Menehunes, a 
fabled race of dwarfs, distinguished for cunning industry and mechan- 
ical and engineering skill and intelligence. Many of the very old 
ponds are still in practical use and look as though they would last 
for centuries yet. As the ponds were originally owned by the kings 
and chiefs, it is very probable that most of them were built by the 
forced labor of the common people. There is a tradition amongst the 
natives that Loko Wekolo (Wekolo pond), on Pearl Harbor, Oahu, 
was built about 250 years ago, and that the natives formed a line from 
the shore to the mountain and passed the lava rock from hand to hand 
till it reached the shore where the building was going on without once 
touching the ground in transit. As the distance is considerably over 
a mile, this speaks well for the density of the population at that time. 

The ponds are found principally in the bays indenting the shores of 
the islands, the common method of construction having been to build 
a wall of lava rock across the narrowest part of the entrance to a small 
bay or bight of land and use the inclosed space for the pond. They 
were also built on the seashore itself, the wall in this case being run 
out from two points on the shore, some distance apart, in the shape of 
a half-cirele. Most of the Molokai fish ponds were built in this man- 
ner. A few were constructed somewhat interior and these are filled 
by the fresh-water streams from the mountains or by tidal water from 
the sea carried to them by means of ditches. Most of the latter are 
on Oahu, near Honolulu. The Nomilo fish pond at Lawai, on Kauai, 

is formed from an old volcanic crater with an opening toward the 
sea, across which a wall has been built, and as the opening is below the 
surface of the sea the tide plays in and out when the gates are opened. 

In the sea ponds the walls are about 5 feet in width and are built 
somewhat loosely in order that the water can percolate freely. The 
interior ponds have dirt sides generally, although a few have rock 

walls covered with dirt, while others have rock walls backed with dirt. 
The sea ponds generally have sluice gates which can be raised or 
lowered, or else which open and close like a door. In the interior 
ponds there are usually two small bulkheads with a space about 8 feet 
square between them. Each of these has a small door which usually 
slides up or down. When the tide is coming in both doors are opened 
and the fish are allowed to go in freely. When the tide turns the doors 
are closed. When the owner wishes to remove any of the fish he 
generally opens the inner door when the tide is ebbing. The fish rush 



498 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

into the narrow space between the bulkheads, from which they are 
dipped out by means of hand dip nets. In the sea ponds the gate is 
opened when the tide is coming in and when it turns it is closed. 

There is usually a small runway, built of two parallel rows of loosely 
piled stones from the gate to about 10 feet into the pond. As the fish 
congregate in this runway when the tide is going out, it is very easy to 
dip out the supply needed for market. Seines and gill nets are also 
swept around the inside of the ponds at times in taking fish from them, 
and as they are quite shallow this is done easily. 

The sea ponds usually contain only the amaama, or mullet, and the 
awa. In the fresh and the brackish water ponds gold-fish, china-fish, 
oopu, opai, carp, aholehole, and okuhekuhe are kept. Practically 
no attempt at fish-culture is made with these ponds. Besides the 
fish which come in through the open gates, the owner usually has men 
engaged at certain seasons of the year in catching young amaama and 
awa in the open sea and bays, and transporting them alive to the fish 
ponds. They are kept in the ponds until they attain a marketable 
size, and longer frequently if the prices quoted in the market-are not 
satisfactory. They cost almost nothing to keep, as the fish find their 
own food in the sea ponds. It is supposed that they eat a fine moss 
which is quite common in the ponds. 

There are probably not more than one-half the number of ponds in 
use to-day that there were thirty years ago. There are numerous 
reasons for this, the principal ones being as follows: 

1. The native population is dying off rapidly, and where there were 
prosperous and populous villages in the early years of the last century 
there is practically a wilderness now. Owing to this depopulation 
there would be no sale for fish in the immediate neighborhood of the 
ponds there, the only place where it could be sold owing to the 
difficulty in transporting fish any distance without the use of ice, and 
the ponds would naturally be allowed to go to decay, the walls break- 

ing down from the action of storms, and the sea filling them with 
sand when they are located on the immediate shore. ‘This condition 
of affairs is especially prevalent on Molokai. 

2. Two of the important crops of the islands are rice and taro. As 
both must be grown in a few inches of water, and are very profitable 
crops, a number of the interior ponds were turned into rice fields and 
taro patches. Oahu has shown the greatest changes in this regard. 

3. On Hawaii ponds were filled up by the volcanic lava flows of 1801 
and 1859. The Kamehameha fish pond, which was filled up in this 
manner in 1859, was said to have been the largest on the islands. 
Only traces of it are now to be found on the beach. 

4. At Hilo, on Hawaii, some ponds, mostly quite small, are so filled 
with the water hyacinth that it is impossible to work them any more. 
This year a few of the best of these were cleaned out, but as there is 
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INTERIOR FISH POND, WAIKIKI, OAHU. 

SLUICEWAY LEADING INTO INTERIOR FISH POND, WAIKIKI, OAHU. 
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very little money to be made out of them, and their ownership is in 
dispute, there is but little desire to do much to build them up. 

5. Other ponds have been filled up to make way for building opera- 
tions and for other purposes. This is especially true of ponds in and 
around Honolulu and Lahaina. There used to be a number of fish 

ponds on Lanai, but they have all been allowed to fall into decay. 
A number of ponds are kept up by their owners merely as private 

preserves, as it were, the fish taken from them being either consumed 
by the owner’s household or given to friends. These are scattered all 
over the islands. 

The following is a rough list of the fish ponds still in existence, or 
traces of which remain, together with their area and a statement so far 
as possible of their present condition. There is no great claim to 
accuracy in this list, as many of the ponds are in inaccessible regions 
of the islands, and in such cases the writer was obliged to depend 
upon others for reports as to their present condition: 

Island of Oahu: 
Koolau Bay: Area in acres. 
*Heeia Pond, near Heeia.........--.-.- 88 
*Halekou, near Mokapu............---- 92 
*Nuupia, near Mokapu.............--- 215 
EM AMUN Pe soeiescheetc sayaaiciierse Sureloe 24 
*Name not known, in Keaalau.......-.. 3 
*Name not known, in Mahinui .....-... 11 
*Mikiola Pond, adjoining Mikiola -...-. 1.8 
*Loko Keana, at Waikalua............. 3.5 
*Loko Waikalua, at Waikalua.......... 1 
BPN GOK Ons eae eee x ce eniz do 12.5 
*Pond adjoining Jim Old’s..........--- 2 
*Waikapoki (Alapai), wall broken....- 4 
PIC ATIO MMM WI cain sa ee wes se oe cies seeee 2.5 
*Kalokohanahou, atlandofsamename. 7 
*Kikiwelawela, in Kikiwelawela ...... 4.5 
*Mokolii Pond, adjoining Kualoa..... 124.5 
*Name not known, in Kahana........-. 14 
*Kaelepulu, fresh-water pond, in Kailua 216 
*Maunalua, in land of same name, part- 

ly fille | Sa 2 en eS 523 
*Wailupe, in land of same name.....-. 41.5 

Pearl Lochs: 
*Pouhala, in Waikele, remnant leased. 22 

4 *Kaaukuu, im Waikele i242 .s.c.clscc acme 1 
*Maaha, in Waikele:. /..2.s2ssseee cass 48 
*Mokuola, in Waikele.................. 23 
*Eo, in Waipio, partly filled....--..... 137 
*Name not known, in Waipio.......---. 5.7 
=Hannlod,,1n Walplos..- ncn. css-c cess 195 
MOO 1 WAI WE so 45-22 sees cea feck 13 
*Kuhialoko, in Waiawa............-.. 133 
INSMEICRS PONG) 52.525... ae eeesolece eee 28 
FA DARIAN W AIA W Be 5 ais's ioe ps ciate oe mos Selo 76 
*Paauau, in Waiawa, partly filled..-.-. 320 
*Weloko, in Waimano. =... 2.-s2-22.c06 21 
FR UKONS IAW MILIAN Ol.2 « sclen'stecles sie2ia;0 27 
7huakahaole, in Wala 222-222 2 ccc 1 
*Paakea, in Waimalu ......-........--- 12 
FOpU SIN Malang. c.-- sees. ae eecies 25 10.5 
SPARA. ID. KOlAUAOS =.) cacceneccecase Jas 
*Kunana, in Halawa, partly filled ..... 25 
*Loko Mimiwail24:. 25. 's4 See. 1 
*Kahakupohaku, in Halawa.......--..-. 3 
Amana, in Halawa, filled up. 
Pohaku, in Halawa, partly filled......- 2.5 
*Name not known, in Halawa, partly 

Diled eno seen es aces eens wan cce eos 5 
*Okiokiolepe, in Puuloa...........-.-..- 6 
+ WapAInUkKUS IM PUNIOR. 5... 2-5. c--5ec0 3 
EW SO: TMA ass. Soe oe aac nn «sare 32 

Moanalua and Kahauiki: 

eleree in Moanalua, mostly filled 
Tipe oo ae. ec 332 

*Kaihikapu, in Moanalua........-.--. 258 
*Kaloaloa, in Moanalua................ 36 
*Awaawaloa, in Moanalua ............. 8.8 

Island of Oahu—Continued. 

Moanalua and Kahauiki: Area in acres. 
*Mapunapuna, in Moanalua....-..-.-.- 40 
*Kaikikapu, in Moanalua ........-.---- 20 
£Weli-inrkKeahquikieen snes sosece se oneee 30 

Kalihi and Kapalama: 
*Apili; in Kalibi ~~~ << - BAO ens Joe 28 
*Pahou nui, in Kalihi. 
*Pahousiki ein kalihir 22a. seers eee 
*Auiki, in Kalihi, Jartly filled sess 22.4. - 12 
ZAnanoho nin Kalin. -seaeeok wena sae Oe 
+Kulwili Lin Kapalama s2s22-.-sec-s.-- 10.5 
-euwili Tl ini Kapalamasces.-eeecoee ee a Gy/ 

Kewaloand Waikiki: 
Ponds, in Kewalo proper, all being fill- 

ed up. 
Opu, in Miki, now used asrice field.... 1.31 
KU A MOKe eer = seems ee ere ee eee 9.7 
*Name not known, in Kalia.......--... 2.5 
*Name not known, in Kalia......-...-- 1.4 
*Name not known, in Kalia....-.--.--- 1.5 
*Kaipuniw Pong, inpKialiav o-2---s2--oen- 1.5 
*Kaipuni Pond 2, in Kalia ............- 1.3 
EPA WeOlle lM Kall ay shise sass sees eo gyal 
*Paweo.2; iniKaliat stesso sac eee coe 2.9 
FKApUUIKT In KMailian cesses ccceeeenic ee 185 
Ficaihika pul iy Mali genes seb cee ae 12.2 
Boal 242 110 Ul 2X0) 000 Lane is ee ae ey ae ee ere 1.45 
*Maalahia, fresh water, Waikiki -....-.-. 251 
*Opukaala, fresh water, Watkiki22= 22. lees 
*Kapaakea, Waikiki, fregh water....... 6.0 

Waialua: 
*Ea Pond, in Kamananui ......-....... 2.48 

Island of Molokai: 

Nameless pond at Waiakane, in Kalua- 
KOI abouts 22s se eae stot eeeceneee 15 

Nameless pond near Waikane, in Kalua- 
KOlanOu 65-5 Jeatees ease eee 16 

Pakanaka, in. (oli. oc. 252sceaeee ae ase 43 
Nameless extensive pond, in Hoolehua, 

filled with mud. 
Nameless extensive pond, in Palaau, 

filled with mud. 
*Punalauy in) Naiwalss2-5- 22222 2ece ~ tes 20 
Ooia; im: Nalwai.ce 22 se2s<. ote see e=s - -e 15 
Kaluaapuhi, in NGL Waes.-)-tetae ere) nae 22 
Kahokai, ini Malamauilae...o-c-s-)- =.= 20 
Ohaipilo, in Kalamaula...............- 39 
Nameless pond, in Kalamaula........- 2 
Nameless small pond inland, in Kala- 

PCC) oon Sa Sei oe SaaP eee SEL coecrnr 9 
Kalokoeli, in Kamiloloa ........------- 27.6 
Nameless pond, in Makakupaia 1 ....-. 46 
Kaoaini, in Makakupaia 2 ...---.------ 9.3 
GATOR UTD Wi WC lan sao nla nic sae ol“e=le/aiaiare 50 
Hokahaia, in Kawela, partly filled up. 31 
Uluanui, in Makolelau, partly filled up. 6.5 
Kawiu, in Makolelau, partly filled up. 1B 

* Used commercially. 
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Island of Molokai—Continued, 
Panahaha’, in Makolelau,walls broken. 36 
Kanukuawa, in Kapuaokoolau, walls 

broken 

REPORT OF COMMISSIONER OF 

Area in acres. 

FISH AND FISHERIES. 

Island of Kawai—Continued. 

*Nameless fish pond, in Lihue. 
*Nameless fish pond, in Lihue, 
*Nameless fish pond, in Lihue. 

Area in acres. 
\ 

Pahiomu, in Keonekuino-.............. 20 *Nameless fish pond, in Hanalei. 
Nameless pond, in Keonekuino...-....- 10.5 *Nameless fish pond, in Hanamaulu, 
*Kamahuehue, in Kamalo’.........-.-- 37 area small. 
Nameless old pond, in Wawaia, wall ‘ 

Broke ee ee ARS ESA A Island of Maui: 

Kalokoiki, in. Waele, partly filled.... 6 Kanaha’ Pond, near Kahului, not used. 37 
x eas ie ec ala sae Banity 30 Mokuhinia in Lahina, mostly filled up, 

ANS : as HEINE MOtMSed:- eee eee. Bec aee rere 11.4 
broken, but used ..-.....-.....----- 17 Nameless pond, in Waiokama, near the 

Papailiilii, in Kaamola, walls broken.. 6.5 nap ynousedee tae ae ee eae 1 

ee ERAS a epee oor 1g 54.5 Puuolu, in Pauwalu, Koolau, used as 
prnelce pond, in Keawanui, walls ae TAGE OG on ce ee ee 1.5 

Nameless old pond, in Keawanui .--.-- 13 Tsland of Hawaii: 
Nameless old pond, in Ohia1.........- 8 ae. 
*Puhaloa, in Manawai........--...--.- 6 In Hilo: : a 
*Nameless old pond, in Ualapue....--. 3 Nameless pond, in lower part of Ku- 

*Nameless old pond, in Ualapue...-...- 19 : Jkuau ........-  eielele oivin ial glcie tees er) 
*Nameless old pond, in Kaluaaha..... 1 Waiolama Pond, in lower part of Ku- 
* Nameless old pond, in Kaluaaha..... 9 _ Kuau ...-.-- RUDGE Oo SDE RGUC RS Coma U Sout -10 
*Kaopeahina, in Kaluaaha .........--- 20.5 Nameless pond, in lower part of Kuku- 

*Niaupala, in Kaluaaha............-.-- 33.5 au, filled with water hyacinth. 

*Pipio, in Mapulehu ...........-.---.-- 14 *Hoakimau, in Waiakea....---.-------- 1.9 
Panahaha’, in Pukoo, wall broken....- 15 *Waiakea, in Waiakea..........---...-- 25.5 
*ilaeis Pond am ieukoo. seo cey ee eee 25 *Mohouli, in Waiakea...-.........----- 4.5 
*Nameless pond, in Kupeke.........--- 30 *Kalepolepo, in Waiakea.....-....---.- 1.5 
+ NahiolesaneAhainome ss sss eee 1 *Waihole, in Waiakea....--..--..-....- a) 
*Kihaloko, in Ahaino 2... Fy *Kanakea, in Waiakea. sea pond.....-. 2 

*Waihilahila, in Kailiula ....- pag *Lokowaka, in Waiakea, sea pond, 
*Kulaalamihi, in Honomuni..........- 6 In s Slmost as large as Waiakea. 
Ipukaiole, partly filled up............-- TBS : : 
Ramelce oa ered in Ree walls : Name not known at Waiakolea .......- 18 

broken ..... Widens? cas Moet Fo TEN 19 Ponds at Kapoho sunk by subsidence 

Kahiniapohaku, in Moanui, walls bro- of the coast in 1868. 
ECS pa OA TN Ay Ripa a ST 4 Whuke pur, Wa CW ea ae eee ale ae le eee 3.5 

Ohalahala, in Kumimi, wall broken... 1.5 In North Kona: | 
Nameless old pond, in Honouliwai, wall Paaiea Pond, in Hamanamana, filled 

Broken Sas tet Manes SM oe ed edt a5 up by lava flow of 1801. 
: F Pond in Kiholo, filled up by lava flow 

Tsland of Kawai: of 1859. 

*Nomilo pond, in Kalaheo..........-.- 19.5 Kaloko Pond, near Kailua, partly filled 
*Nameless fish pond, in Waimea. With lava yc neeee eee nee ae 50 

* Used commercially. 

Notre.—I am especially indebted to Prof. W. D. Alexander, superintendent of the coast survey, 

Honolulu, for valuable assistance in preparing this list. 

Owners of ponds rarely have much to do with the practical working 

of them, as they usually lease them to Chinese who attend to everything. 
Most of the ponds on Oahu are controlled by two Chinese merchant 
firms in Honolulu, who work in close harmony. They take partic- 
ular care that the Honolulu market never becomes overstocked with 
amaama and awa, and are thus enabled to command almost any price 
they please during certain seasons of the year when amaama are not 
to be had. This falls quite heavily on the white population, as they 
are the principal consumers of the amaama. 

The maintenance of these ponds should be encouraged as much as 
possible, as they are of great assistance in keeping up a regular supply 
of certain species at all seasons of the year. 

The tables following show, by islands and districts, the number and 
nationality of the persons employed, the number and value of the fish 
ponds and boats, the number, kind, and value of apparatus employed 
in the ponds, the catch by species, and the catch by apparatus and 
species, together with the values of same. 

The istand of Oahu leads in every particular, having 74 fish ponds 

valued at $148,850, and employing 142 persons. The total investment 
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for the island is $150,761. 
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Molokai is second, with 15 ponds, valued 
at $11,425, 27 persons employed, and a total investment of $11,709. 
Kauai and Hawaii follow in the order named. The total investment 
in the pond fisheries for all of the islands is $168,943. 

The total catch for Oahu is 560,283 pounds, valued at $139,714; 
Molokai is second, with 91,919 pounds, valued at $22,980. The total 
catch for all the islands is 682,464 pounds, valued at $167,041, of which 
485,531 pounds, worth $119,202, are amaama. 

The gill net is the leading form of apparatus used, 404,537 pounds, 
valued at $97,819, being taken in these. 
nets follow in the order named. 

Dip nets, seines, and scoop 

Table showing, by islands and districts, the persons employed, the number and value of fish 
ponds, boats, and apparatus used in the pond fisheries of the Hawauan Islands in 1900. 

Hawaii. Kauai. 

aie See Ns We Molokai 
: Sar Koloa Lihue | Waimea ; : 

Items. Hilo district. anna, aaeGnicts istrict Total. 

No. Value. | No. | Value. | No. | Value. No. | Value. | No. | Value. | No. | Value. 
| . 

Fish ponds. .......| 4 | $1,200 1 $400 4 | $3,900} 1 $800 6 | $5, 100 15 | $11, 425 

Fishermen: | 
Americans ....>. he ee Sopeece.— acres eco sere aces eeeericce| Sccioc Memerrsiccs rere errs etre reece 
Chinese 2. . 22-0. Sse a ocean lates oes Gua Sosa Sasa lee eed ze Grae 20) saei== = = 
Hawaiians ...... bul tees Site Sel Bes Saal eeaaltnataste a ee tea Dial eile eee re eee 

Total........ Sstieltetes 3. i ae DERN Gree fo aie oie 11 |e eae 57 eee 

Boats: Heals 3 eR a | | rong 
Rowboats ....... | 4 20 2 30 4 AQit 82 A Wsh2 oe sh 6 ZOE Aoaa| Sees 
RE Osta sap ete see ayes al sate erie S soteyal| Soetoro Sai | cinerea leespaBeaowatic 1 100 

Apparatus: 
PRES Mai CHa SS he oe lL BA I Se ee ames) be a eis |e a Lee Ae al Fem ge 1 50 
Gillmets\ 2... 222. 5 25 1 10 4 43 1 5 6 | 58 14 134 

Grand total .}..... me alay?: yl eee 440 |..... Sh 983 c|Lo sce 805 | Seas Dy 2250 peers 11, 709 

Oahu. 

Yop 5 J -. |Koolau-| Koolau- ae Grand total. 
Items. Evade onsale: loa dis- | poko dis- Waigius Total. 

7 2 trict. trict. ey 

No.) Value. No.| Value. | No.| Val.| No.| Value. | No.| Val.|No.| Value. No. Value. 
— | : re 

Bish:ponds— 2...» 24 |$56, 480 | 32 $58, 650 1 |$400 | 16 |$32, 920 1 |$400 | 74 |$148, 856 | 99 ‘$166, 575: 

Fishermen: | i | 
ANA CRICHAIS Fe on =| 2)- Sa) sce cer ea.ccleeee ons «|e Sols Abel etec basco oe Geae| omee 5 Lo |Eeeveiete nae Tl, | steerer 
Chinese ---...... ey ecteloeteers 43) tex so oe Pa eee SBillissece tee PAS Sea MS tot cmetayete Lay) | so weee se 
Hawaiians ...... Pt) ES ee RM | | Foe oe LC | boa ee [eee (a 297 | os Saceee ABN EE Sasa 

Ae 4g | bane se ea En eee oe roy ees Nt eee 
Boats: es eee Fe sees ea 

Rowboats .....-.- Dl 100 | 11 | 2A Te iek|eaee 5 LEO | Sater | sfarmre/e 2 500 | 31 590, 
Vd Poe) oes A Sie - J ee Ae ae. SSS badd leone EARe| sano ce ene aad Is seclesécscsce 1 | 100 

Total: 224.2% 5 | 100 | 11 | 220 Eman | aoe ca 5 TSO) | eel eee 21 500 | 32 690 

Apparatus: é 
PIA MMROIMCS oct ae locates ccictewic 3 a eae eee 2 SO) estes] 5 170} 6 220 
Gill nets oe 7 26 520 | 13 ZEOGE cate tee 15 300 1 20 | 55 1,100 | 80 Dod 
PAD ROIS! os oe esc ec eee = eee 16 60 2 $522 GB Paoelte see 40 134 | 40 134 
scoop nets ....../.. | BeE te Se 10 | Pal te eat ced [eerie a 10 7 | 10 vi 

Motel ess S 26 | 520 | 42 | 417 2 8 | 39 CU oe 110 1,411 | 1,678 

Grand total .'....) 57,100 |....| 59,287 |....| 408 33, 546 420 |... | 150,761 |....| 168, 943 
i 
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Table showing, by islands, districts, and species, the yield of the pond fisheries of the 
Hawaiian Islands in 1900. 

Telang of Island of Kauai. 

: aad of 
A 5 a8: Molokai 

Species. . Pera Koloa . op eal Waimea Total for : 
Hilo cistrict. aianricts Lihue district. Ghisiatoe anal 

Lbs. | Value. | Lbs. | Value. | Lbs. | Value. | Lbs. | Value. | Lbs. | Value. |} Lbs. | Value. 

Aholehole .| 200 3100 BS eeera Ssaeeerisg SEC ces te ctate sees iscaseene eAcacaa bsoaaasal | sacs ella teneis 
Amaama...|1, 473 368 |2, 300 $345 |15, 900 | $2,385 |3, 600 $540 |21,800 | $3,270 |89,700 | $22, 425 
EASWialsamtacraia| isis Gell Siafons steals 700 70 | 3,914 391 | 495 50 | 5,109 511 | 2,219 55d 
Campy sae cele ya ac | eeiaeae sc |ostee sl ase aoe 1,500 150 )s| fase oe las enneete 1,500 150%) obs cles ose 
Okuhekuhe| 180 186), <ceeeel eslesee | sees scl ems es cells se Romllosetec celbines see peate oe eal eate meee | sietlsetersis 

Motaloeee- 1, 853 416 |3, 000 | 415 /21,314 | 2,926 4,095 590 |28,409 | 38,931 |91,919 | 22,980 

Island of Oahu. 

Koolau- } 7-4. f Waia- Grand total. 
Species. |Ewa district. Kona district.) loa dis- Keoolpunoze lua Hotel toE 

trict. : district. 2 

Lbs. |Value.| Lbs. | Val. |Lbs.|Val| Lbs. | Val. |Lbs/Val} Lbs. | Val. | Lbs. | Val. 
a —_ x se | 

A olelolieta |r aye |etssreiatere|| siete Seeraleesisee crete tate erate Baris Aae sel Ce Gert Des Saeel Bearese cerece 200 $30 
Amaama.. .|48, 525/$12, 131/109, 768)$27, 442/11, 542/$385/212, 215|$53, 054) 508/$127/372, 558/893, 139/485, 531/119, 202 
AWA see Sams 33, 410} 8, 352) 45,380} 11,089] 115) 29/107, 864) 26,965} 64} 16/186, 843) 46, 460/194, 171) 47, 526 
Carey tere Os asl Posie ete to ra facealf ssaye otece a arenes Sects ciara ister eee ee el ewes eels Eee upeeeeiaee| eee 1, 500 150 
Goldafishees| 5. a5] sce cinclisceceiec| acces ae liseees cee 80 10 |e ee|Pesos 80 10 80 10 
Okubekiwihe ew sei se| ewer nsec ete |ncceece seem see c|Hesccen |e eral lS SS8| ooneealleEeee 180 18 
@opusessee= 492 7 oes ec ic aetert Ree pepecie Goasese BRGa eee 492 74 492 7A 
Opaizesek 310 BLISS. xaos sete eile | Nose peo Seeoaaa beoabae Be Sele 310 31 310 3l 

Totaleeee 82, 737| 20, 588)155, 158) 38, 540)1, 657) 414/320, 159) 80, 029) 572 a 283/139, 714/682, 464)167, 041 

Table showing by islands, districts, apparatus, and species the yield of the pond fisheries of 
the Hawaiian Islands in 1900. 

{The data shown in these tables are given in the general statistical tables shown elsewhere. ] 

Island of Oahu. 

Apparatus | Ra Ci || «cine at | KOOlauloa | Koolaupoko Waialua aoe 
and species. | Ewa district. |Kona district. district. district! Gleaner. Total for Oahu. 

IE ee 2 || Se be 

| Lbs. | Value.| Lbs. | Val. | Lbs.| Val.| Lbs. | Value.| Lbs.| Val.| Lbs. | Value. 

KP | 

Seines: | 
Am aeamalecec|| sence |oeissteeee 2a000|$6"250| een necro D1; 000) $2; 750|See5 02 )8een- 36,000) $9, 000 
DASA scree | fo Soieleecsieent owl) esis ones Soeecs 7000) AS 7D0 |i allaeeee = 18,511! 3,128 

Potalass. =. | penaee eash= age SOL O20 ae eteee eels oe 181000! 0 45.500 2aeeee | aseree 49,511) 12,128 

Gill nets: | 4 
Amaama.... 48, 525) $12,131} 18,000) 4,500)....-.)...--. 120, 329} 30,082) 508] $127] 187,362} 46, 840 
AWB cele goes 33,410) 8,352} 8,000) 2,000)......)...... 60,718) 15,179 64 16] 102,192) 25,547 
Oopurereale: 492 Ta TESS... See tot oed Sier a) Sle eicee clare Sea ne eee neal eles See ere ee 492 74 
Opal asses 310 Bi Ras one capstan acre embed eee ero rods heoetc|aaosa= 310) 31 

Motalescce. 82,737) 20,588] 26,000) 6,500)...-..)...... 181,047| 45,261) 572} 143) 290,356} 72, 492 

Dip nets: | 
Wok Pho eaes) Geese Sspsagce 58, 000)14, 500] 1,542) $385) 80,886] 20, 222)......).....- 140, 428) 35, 107 
ASW iSigne oie cs BP) Serene ayn ae eeyeee 30, 260) 7,565) 115 29) 40,146! 10; 036|5-22-)254=5- 70,521} 17,630 
Golds ea | ber cer tase cae eeneeteriet eet scene |rccaceens 80 iO | eee. 80 10 

Mota ceiioe| sees ee ocee es | 88, 260 of ht || 808265 leeee en seen 211,029) 52,747 

Scoop nets | eae or Ree anu ate 
PATNVAB ING, Sells teeays [are ose 8, 768 8,768] 2,192 
AWW Aig ce stete lees ealicooe rete 619 619 155 

Motels 25.5. =. Vases he Cyl) ice beecen Pee Seale oseekec|b ashe ses bacsscllsesone 9,387| 2,347 
——=!|—=—= ———SS—_— | _————S _ ———— 

Grand total .|82, 737; 20, 588) 155, 158/38, 540] 1,657/ 414) 320,159} 80,029) 572) 148] 560, 283) 189, 714 

——— = = — 
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Table showing by islands, districts, apparatus, and species the yield of the pond fisheries of 
the Hawaiian Islands in 1900—Continued. 

Island of Kauai. 

Apparatus and species. Koloa district. | Lihue district. | Waimea district. | Total for Kauai. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Gill nets: 
imnamae ee. boa 8. seek 2, 300 $345 | 15,900 | $2,385 | 3,600 $540 | 21, 800 $3, 270 
POR ecient ais aceiaice ost 2 700 70 3, 914 391 495 50 5, 109 511 
CaN eee nets - seisiseace ce |slosec codices sleeeee 1, 500 NG) ho 454eeal Aceeeescoe 1,500 150 

AUG} ul DS Sean Se eee 3, 000 415 | 21,314 2,926 | 4,095 590 | 28, 409 3, 931 

bs u 

at: ee Island of Hawaii = 
: Island of Molokai. (Hilo district). Grand total. 

Apparatus and species. ! ee : == 

Lbs. | Value. Lbs. | Value. Lbs. Valtte. 

Seines: 
Amaama.......- eae 8, 000 $2,000 |..... Melee a cceteae ese 44, 000 $11, 000 
END: Cats o stage RC OnS Soe soho bse coneEeas bopsaesoneear oposmecorscs Jocceeetecee: 13, 511 3, 128 

TODS. Joo be ae eae al Se eeel Pssece naeeen occa Seen SGe Peacrrec seme 57, 511 14, 128 

Gill nets: 
ZALES 35 an BRS ARSE eae BHGeeR tends Setore aatoe 200 $30 200 30 
PATER AING os set es oSc Sc 81, 700 20, 425 1,473 368 292, 335 70, 903 
AWS ens ceiciss\s 2-2 = se See 229 BOD leesewesateaelesacesecerce 109, 520 26, 613 
CETTE, sceesaceess dos cnceaees| henees soenbs |sosoboSceeod Poceeoppread escccccooss= 1, 500 150 
Gatien e eee a apse seeks sells section 180 18 180 18 
(OM Wisesscecenedeoseds scone] Goceu sseeeae| bonceososeeq| sdouuscocona Seabpecsacsse 492 7A 
OTE 6 sasaceees J4accendtese le CeSete sesc8| NEbeso senses Hees seosercs |deecmmeees 310 3l 

11007 es Yo es ieee 83, 919 20, 980 1, 853 416 404, 537 97,819 

Dip nets: : 
(rae nics. J. 522 3. at aeed se Gee ssedsaode lssnpos4enasel bee saeono ano pdeoracoacoos 140, 428 35, 107 
CSSD, oe Sy le a ee at ees See Ge] oe DOP OE Raa oboe eee 70, 521 17, 630 
(UII ERO ote ats BS se ee | See ie Sse ha Rees etm oer] | eae ese 80 10 

Tvopirile 22 SBE ga S oe ee eer On On SO aCe Aeon Sone an ped ocu paeremeeress 211, 029 52, 747 

Scoop nets: uaa cae: WN aie epee al Pn aaa 
SANORNN SaSUR Le ee eae oe a tall ere tctal ota ate totwi | a minteerniadalats ate ial Setetotalaiaiee to 8, 768 2,192 
PAW ho cree oc aie eo clae Sieis ae. <\ ARE RG pase Beteoe oes Scone e nee hon mean sai strer 619 155 

RGIS ae ak Sees See a | is Bees | Oe a Seer (he ee eee apie eee ye 9, 387 2,347 

Grand total 22, 980 1, 852 416 682, 464 167, O41 

PREPARATION OF FISHERY PRODUCTS. 

With the exception of a small quantity dried for their home use, 
and, on several islands, for market, the fishermen sell everything in a 
fresh condition. The Chinese and Japanese, however, buy consider- 
able quantities of fish from the fishermen and prepare these, usually 
ina dried condition. Most of this work is done on Hawaii, the district 

of Kona being especially noted for its dried fish. 
The nehu, while one of the smallest of the many species found 

around the islands, is the one usually dried by the dealers. Large 
pieces of bagging are spread on ground and exposed to the full rays 
of the sun, and the nehu, in round condition, are laid on these to dry. 
When prepared they are placed in tubs and carried around the islands 
on carts, and are generally sold to the Chinese and Japanese for about 

25 cents per pound. 
The piha, a fish about the same size as the nehu, is frequently pre- 

pared in the same way on Hawaii. 
F. ©. 1901—28 
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The general method of preparing the larger fishes is as follows: 
The fish are split open from the back, except in the case of the opelu, 

which is opened from the belly, and the entrails removed. The fish 
are not washed before salting, as it softens them and they are apt to 
spoil. The larger fishes are scored along the side. They are then 
lightly salted and put in a container, where they are allowed to remain 
over night. In the morning the fish are taken out, the salt shaken 
off of them, and they are then put in a pan of fresh water and the salt 
thoroughly washed off, after which they are placed upon rude racks or 
boards, covered with cocoanut leaves, and allowed to remain there until 

the sun thoroughly dries them. They are put under cover at night. 
When thus prepared they will keep for some time. Opelu, amaama, 
akule, and aku are the species usually preserved in this manner. 

In preparing the ahi (albacore) it is cut up in squares of about a 
pound each. These pieces are not scored at some places, owing to 
blowflies, but where the blowfly is not common they are scored. The 
pieces are kneaded in salt until almost as round as a baseball and 
are then put out to dry. 
A considerable quantity of amaama was dried on Kauai during 1901, 

but it was all condemned when it reached the Honolulu market, owing 
to the alleged careless manner in which it had been prepared. It is 
very probable that with proper care a considerable trade could be 
built up by the fishermen who live in localities from whence fresh fish 
can not be shipped. 
Limu (Algex).—The natives are great lovers of limu, and the gather- 

ing of it for market forms quite a profitable business for numbers of 
womenand children. In preparing it for market it is rolled into a ball 
2 or 3 inches in diameter, the water squeezed out, and a little salt 
sprinkled onit. Many varieties of limu are found around the islands, 
but only a few are used for food. Among these are limu lipoa, limu 
eleele, limu pakaeleawaa, limu mananea, limu lipeepee, limu lipaakai. 

FISH MARKETS AND THE HANDLING OF FISHERY PRODUCTS. 

There are six fish-market houses on the islands, one each at Honolulu 

(Oahu), Hilo (Hawaii), and Wailuku (Maui) and three at Lahina (Maui). 
In addition, peddlers, with small carts and on the backs of jackasses, 
retail fish throughout the sections of inhabited country which are not 
convenient to the markets or to the fisheries. There is great room for 
development in this part of the business, however, as the inhabitants 
of some of the more inaccessible villages rarely have an opportunity 
to purchase fresh fish. 

HONOLULU. 

Previous to 1851 the only market for tne sale of fish, vegetables, 
etc., was an open space in the vicinity of the present location of the 
Honolulu Iron Works. In 1851 the first regular market house for the 
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sale of fishery products, etc., was erected on the wharf, and by a law 
passed May 12 of the same year it was provided that this building 
and the adjacent grounds seaward of Pulaholaho, belonging to the 
Government, should be the public market. By a Jater act, under date 
of June 25, 1855, the space between the old flour milland the water, at 

the west end of Queen street, was reserved for a market. 
In 1890 the present market house was erected on the square bounded 

by Alakea, Richards, Halekauwila, and Allen streets, at a cost, includ- 

ing the value of the land, of $155,000. It is built almost entirely of 
iron, and is open on all sides except one of the ends, where there are 
a number of closed booths for the sale of fruit, vegetables, meat, ete., 
and is one of the best in design and workmanship in the United States. 
The stalls all have wooden sides with marble tops. There is always 
plenty of fresh water, while the drainage facilities are of the very best. 
It is within about 100 yards of the wharf where the Japanese fisher- 
men land, thus making it very convenient for them to bring their catch 
to the market. The market is owned by the Territorial government, 
which pays the salaries of the officials in charge of it. The market 
keeper, who is also the fish inspector, receives a salary of $30 per 
month as keeper and $60 per month as inspector. There are also an 
assistant market keeper at $25 per month, an assistant fish inspector 
at $40 per month, and one laborer at $1.25 per day. All fishery prod- 
ucts must be sold in the market house, as hawking through the streets 
of the city is not permitted. All fish must be inspected before they go 
upon the stalls, and the market is open every week day and up to 9 
a. m. on Sunday. 

There are 20 stalls for the sale of fresh fishery products, the rents 
of which vary from $15 to $30 per month, according to the location. 
Only 15 of these were occupied in 1900. Of these, 11 were run by 
Chinese, 3 by Japanese, and 1 by natives, the total number of persons 
employed, exclusive of the market officials, being Chinese 40, Jap- 
anese 6, and natives 2. The usual wage of the help is $12 to $15 per 
month, including food and lodging. In addition to these, 6 stalls were 

occupied by 6 native women on Saturday, and sometimes Sunday 
morning, for the sale of limu (alge). The charge of these tables is 50 
cents on Saturday and 25 cents on Sunday. Three stalls were also 
devoted to the sale of dried fish from the island of Hawaii during most 
of the week, and were run by three native women. Ona few days in 
the week when fish are scarce certain of the dealers also sell pickled 
California salmon, for which they pay an additional license fee of 
$10 per year. 

The fishermen bring their catch to the market at whatever hour is 
convenient to them, and the dealers sell for them on a basis of 10 per 
cent commission. Fish brought in prior to noon must be sold before 
the market closes the same evening, but if brought in after noon they 
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can, if not sold before night, be kept in a cold-storage house close by 
ata cost to the owner of 2 cents per pound, and placed on the stalls 
again the next morning; but in that event they must be distinguished 
by a small placard bearing the words ‘‘Iced fish.” The inspector is 
empowered by law to pass upon all fish before being placed upon the 
stalls, and can condemn any tainted fish either then orafterwards. It 
is the usual custom to make frequent inspections of the fish after they 
go upon the stalls, as they soon taint in the trying climate. No ice is 
used around the market house, largely owing to its high cost. 

The larger fish are dressed, while the smaller ones are sold round. 
There is no loss in dressing, however, as the head, entrails, ete., are 

sold. All except gold-fish, and sometimes china-fish, are sold dead. 
In addition to the fresh fish sold in 1900, about 72,000 pounds of 

pickled salmon, with a selling value of $9,000; 9,125 pounds of dried 
fish, with a selling value of $1,141, and about 18,000 pounds of limu, 
worth $2,340, were sold in the market. 

In wrapping up fish only the leaves of the Ki plant (Dracena ter- 
minalis) are used. This leaf is from 10 to 15 inches in length and is 
oblong in shape. <A portion of the stem is left on the leaf when cut. 
In wrapping, the fish are laid across the narrow part of the leaf, and 
the end of this is turned tightly over the fish and wound around the 
stem and then tucked in; the stem of the leaf forms a handle by which 
to carry the package. The wrapping is done so skillfully that it rarely 
ever works loose. With the larger packages two or three leaves are 
used. The Ki plant grows on the mountain side near Honolulu, and 
is cut and brought to town by natives. The dealers pay about 25 
cents for a package of 100 of the leaves. 

This is the principal market on the islands and has the largest popu- 
lation tributary to it. Quite complete weekly reports of the fish sold 
are made to the board of health by the inspector. 

The following table shows, by months, the numbers and species of 
fish sold in the market during 1900: 

Table showing by months, numbers, and species the fish sold at the Honolulu market in 1900. 

Species. January. | February. | March. April. May. June. 
| 

Number. Number. Number. Number. | Number. | Number. 
Nall atti ee aatece Meme on ent se b 1,735 2,156 2,013 4,915 7,390 3, 460 
ING Weitere oe eG. Baar as 1, 232 1,144 1, 961 1, 002 | 683 1, 126 
JN a: RE ine CA Sa RE eT I Se ol Sd CE OCeneS 7 155 | 512 202 
ANNI fais eS MRS Jeg BS eR Ee 119) || eco Jaeartes PEStCe Bobeoe 29 | 32 24 
A olehole’. ccs eae besosesoreee 1, 900 5,971 9, 345 12, 998 11, 941 | 4, 526 
ANTI Sastre Ao eh pid 5 eae A See el ee Se ee wee SERIE cose eevee 45 | 52 | 521 
PNG TIN ae Si = Sere eee Sees eyes 267 636 1,570 S20) 5, 762 7, 967 
AMAA a Asie ew sae sete sae 121, 054 94,119 93, 056 117, 027 87, 756 56, 299 
PAW Alcs ctw arenes a eine eines creel ears 6, 659 6, 466 13, 527 32, 161 | 19, 196 20, 125 
TAG UW ehier Peer Foes dete Bara dist, <)0 162 160 296 1,055 1, 412 1, 399 
IAWE1D, (eis ciecwicictacaisia sacle sSeise oslo cisae eerste Wace ees oc be a sac oe eum eeeelnere stieciees 8 12 
AWEOWEO les -csethinesdeecsen- ce 125 146 137 149 74 79 
China-lishs os. 2-2-68s-cere snes 11 15 33 462 36 8 
Dasa . Reeds Nears ee seks os 169 138 121 70 19 61 
Gold-fish ©. s.tecte led sa ehepece ac] sac cise eteeelsteemecciease 172 4,167 2,217 1, 552 
Hapuupuuleecececccseseecccss Dili Sos. ele cote eee eee OS VAG Soe ees 
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Table showing by months, numbers, and species the fish sold at the Honolulu market in 

1900—Continued. 

Species. January. | February. | March. April. May. June. 

| Number. Number. Number. Number. Number. | Number. 
MAIPIBVANU fee eee oo eee ss ana chai | 4 (2) | eee aie Dike eee 
ISU ea eee eee ee ee | 123 240 152 179 23 38 
ISUU NTIS 5 ee a 3,779 7, 563 6, 531 7,177 L991 ~ 2;260 
EROTONVUIINE Racer ee eae ces ose 126 924 1, 204 2, 827 506 976 
TEL) ev Tl eS os SSE fe es ere Be Seemed bare nme fe St Tet ay ge 4 606 429 74 1, 882 
LX NG Enc aon Se es Se PAN Eimer mer ts 5 4 13 42 58 33 
UIST) 3 Ree on See ae ae 17 71 159 150 155 
NESTESS C2 He 3. oe a 279 1,695 732 380 534 1, 248 
ele kale steerer cree sons Sass 52s PES. <52.o.0 Sorc lbacae eee Sees ae eee 441 208 12 
Manystikaws, G2: eo. SOS. [eed eco ee 11 518 1, 844 2,396 2, 436 
GPT Oe 5 5 Soe Me eee 622 1, 365 939 1,079 688 599 
ROU lie ae ae ee ae eases BOWE os ane cee aes eee 16 BOE saateteee 
MSIE POU se nate acces ee ee eee wc ncce 20 6 23 6 9 
ieee: Ate oer OP es 263 493 591 1, 990 979 ep by/ 
LAP soon beee ons ee ng (eS 5 32 157 157 234 
eS ae ees ee ei ale ean ns on [Rade scete eee cesar Ser eer lee ate deem welsessoaee wee 2 
UDCA 6 en See Se ere ee (oe ae 15 11 39 Ui 61 
MICHA e ee eees see eee teed. fod Bilin ee aa il 1 eee COrey sec ars 5 
QO DLSRTTS A, PE eS eee eee (rae eet yr Sel leneeerar es Sees 10 483 48 
WERTIIE So ae en SSO at -! pl Nl bey wee ae coe iS Peete eae 62 11 10 
WentGTKO eet ee ose. tees pete So ote 33 118 39 433 55 
LASTS Gyre ta 20) 3s ee eer 8 200 19 444 145 89 
WIRIRP EIN eee a ery ee sa. yale wretieco et etna sctnen Aehinne Gy | Peaeee SSE 4 
BUREO ON eee cine way oe nnn Wo tsencics Se feces ee Ce At: ets well 501 24,325 48, 403 
WIEN Leet e Se a ese ons 10 eel 216 72 16 58 
Werner eee eryss ss eho 2 2e 2,125 3, 972 | 4, 208 4,559 5, 280 2,981 
LETTS ee ae Se a 8 ee 25 19 12 58 87 202 
WIGEDIVID UES sere 8 3 eB Sees cd I as eee eer et rr a ny og gL ah oo ras eae a | ee 
Wonleip signe ts LS ss siemehs 5 eee a oe een be] See Va SEP oS Ree a ter a a (Eee 548 653 
WR Olea eee as oss 5c See sce 5, 291 11,414 11, 140 15, 952 5, 364 | 5, 497 
IGT RIND oe Se Se hh eee eS 177 48 453 973 4, 037 896 
it Pye ORT es ee en 2 Re BS he Ape oe Bt Raed | Seen Se a Pinal Ee ere ol PUMP eraan ny orl en Raye 
iN ee See eee a 4 71 134 134 190 37 
PWN RON aes 8c sf i scks Dh e225 sok tonrdle oe eee ocd | ps a bacnceealeee ke oe Gees ee eet eeenise 
OD ee hts ne ecinseent |". Joses eens |S ease 2 - cena 16 9 | 6 | 3 

(Gri kiiSs ss. 36 Oe Oe eS eee 8 40 9 80 95 234 
NORE eae ee aes ec Se 2,173 373 474 1, 968 660 359 
(Os) so Arh k tS Se a eset 214 321 1a oS (eee Sree ee 2 kes ce ear 8 
(STRATE 2 EROS Oe eer a Oe Anne eo) bat gee ese a] ea a eet ee WAS Ge ce es cares el soa eee 
(07 (CEL a ee lo Re ee ae ees 2,751 4,291 Tel 1, 567 733 1, 594 
Oren see ree ee Be ie Oe = ss ein 97 123 64 170 22 
Tiny SesILEPH een ye dpm Ee IE SAR Cg 8) ee ae atc] ee A 87 20 By |lekedaisae 
apna eee ows Se ESL Tae oe ee 5h ks Sass elk SR ee | Geeta eeMeeeee mer yer e ee 
LES ictr ee BE ee One 178 45 113 232 521 61 
[Eyl bightebes 2 2 Gee A Se ieee 2 2,116 56 104 337 409 
EIODRO eck cosa 22 5262 258 | 798 | 978 2, 922 1, 305 597 377 
Callin oe ee. SNe ES ee ee eae We ee. a 191 30 429 106 560 
DOM a score gates cass sees cess 38 | 1, 025 6 14s Cesta ccm eice 16 
PIEVOUR eee sees es HS Foe Ae AN oe Recs ate k's 23 23 7 
POET oo Se acs tee ooo te 55 556 219 524 843 1,073 
UUs: A ee oe eee sh Ee | 176 127 224 241 157 200 
‘JU Bess Coe ee ee 156 242 94 91 45 888 
(pat ee ae Dees oer ese aree sy 72 | 86 68 249 137 666 
USS te Be 8 02> Se cage en Srey te 34 46 | 83 82 210 
UL eS Re ee 498 1,772 476 | 790 615 1,738 
‘Tika Pilates eee A See ening Saree 1, 684 1, 482 1, 552 5, 871 3,133 3, 415 
LUTE aN al A ee ee een Oe S| ae Se Me MOAR acto ncd coi Ce ecko Some paaerseemete 
IO et ner ne ae oe ene le bee, a POSS eee ans acarn|< aca cence 25; ||, 2Se- esse 
RD SN ets 224 eee eee , 087 1, 259 264 523 637 1,014 
UC eae Se Se oy UES 2,739 6, 856 3, 268 | 3,490 5, 106 3, 481 
LOT ee? Pos SRE | Ee Es See ae Oe ee on) Bee oe] ee ee er beet een Dee ice 133 
WARP WAU 55 eee Soo tess toe le Se eo Meee eats casei: Ce beradeeinnal sistas Seen ee | aee ere eee 
Wickes 22st ae sasyce rns Sy. Ay 1,879 2, 282 2,124 5, 789 8, 043 2, 358 
VED T Pe ae | OR, Bete ee, SL eee ee. 512 30 350 52 505 
UES FILS fe a Pn i NE | TOA eS Een Sy I oe ee ee ee DO eee ee SORE 

2h «pie SUES ee 5 Snes 1, 437 1, 758 UE YiT, 1, 844 570 552 
(3737 1) ee BS eee 6 Oe ee ee es 6 4 | 12 11 23 
MEDC oe eee a et ses cnet 12 54 38 | 15a Bree fake ne laa 
ep Meee hassle ela te 3,975 9,617 7,494 | 6, 983 | 4, 683 5, 053 

15, ee eS Laas 781 | 770 735 1,113 1, 852 2,473 
Vie eS eS Le ee 197 | 143 167 | 470 401 1,348 

Re tsleree aS Se 167,904 | 177,341 182, 541 257, 183 216, 320 208, 919 
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Table showing by months, numbers, and species the fish sold at the Honolulu market in 

1900—Continued. 

ee aa L Septem- % Novem- | Decem- 
Species. July. August. seek October. reese. Tye. 

Number. | Number. | Number. | Number. | Number. | Number. 
2,610 6, 089 5, 994 3, 272 7,032 11, 518 

399 354 744 542 211 307 
154 41 188 209 408 548 
128 14 4 2 2 Seasesceas 

4, 699 5, 499 4,589 5, 708 2,044 2,561 
1, 005 1, 843 821 484 137 725 

12, 260 38,494 | 105, 689 18, 326 18, 761 18, 169 
74, 359 52, 282 67,112 56, 929 79,627 | 101,951 

204 eis se oe 3 DT ees ecpeae ed asians Gs 
24,508 22, 364 19, 104 21, 294 15, 691 7,739 
4,199 4, 263 1, 403 1,058 701 1,479 

119 2 ares ee 12 13 2 2 
AWEOWCOmEEe ona accetacemece ce 140 77 114 284 1,319 3, 092 
C@hina-fish tee. fhe aelsereeee cet 8 7 23 19 23 25 
TE AE ee oe ee ine ioe Socine eens Dy || ster smieatote ie ecley ce ae eee eer eis ace eae meee eee 
Gold=fishiaiws, Soc 255. ceeeseeree 56 65 1, 404 1, 6384 1,310 795 
FL APUUP UU) fee ce cise cece escise|(ceeseeence | 10 1 ASS cca ees 48 
himanie see ees ce eee ae 14 2, 7 12 3 8 
ERs see se eateioe se Sais cae e oc eae 21 13 40 52 45 6 
TE a eaieser ae coysais sate eae 4, 356 3, 282 4,870 4, 596 2, 967 4,578 
Isbbowrayrianhlse Soensoouecoesosae 1, 087 1, 064 1, 839 793 916 301 
Hiei Gx se ete seie see ee eenes 3, 094 1, 450 271 3, 464 667 4, 464 
Kahala ios hese See eee eee ent 13 6 15 3 8 33 
Keating, aie See Seen oe a cimeaaets 113 101 120 29 54 31 
Kalan ee cee aie seceatosee see 922 580 587 445 459 1,788 
Malekaille = ier. as qaneoabeccalessseeeeebllnice seateee SON ce ciel Ae elec ie cell ewer 
IAW AKCAIWE 3 <r cia aa ennis Aermeeoan 3, 363 1, 331 911 784 378 es 
IKOlGE Stee times tages etanses Rees Sacae teens heececenicn UGaEeeeeeees 10 52 
KAUN eee aaa e cc gseconeseerne 1,095 1, 335 1, 248 908 630 Tso 
Keupipl os ceases sate te oll a So chee | es sees ae ace ee AOE ce etioaie | eeeio si aeisjats 2 
KeupOuUpoOun secede sccee cane e 33 43 51 19 11 4 
Laenihi P 3 y 
A Heo aoe sla Rela arate,atercrn ain tacos aie 
haipall aan saasoc sees senetseselaclseueecees 
Lauhau 
Lolohau 
Wie him sys ee es eee serie 191 60 17 23 26 4 
Mai 322 Seed aceon eeemsecere AGH Errore eee BAN ieee 196 1, 216 
Maikoikios aces -sereceescinees ere teeisee 149 6 27 20 62 
Mialkaia xe: Jo2 sepa saacasee sls 295 208 287 58 74 26 
Win Grint) Chive caeaescoqeaucesese 12 ¢ 15 QOn  Scern/ialone)| Men eee 
Maloloye. aeena-tso- kc a eens 78, 850 57, 789 23, 960 16, 367 8 2,712 
Mam RIN O52 = ace ene eee eee BY 107 87 44 273 196 
VE INT Se 8 Sc te ae ee 2,639 Titty? 1, 652 1,679 1,514 6,411 
Mam O)Raenseece se nceae aemee chee 224 242 431 54 133 46 
MaMa 22 sas oai<'d ese cto me oa] Aone cece eis] ols Sale cle isis acto ei Smed lsieeremciaeis | arsapee tee ste | om eee =pereto 
INOS ee Re aee nse. Saneas 1, 045 150 640 737 127 391 
MOSM OW ese sases eeiccenceseseee 8, 587 10, 226 10, 478 8, 415 3, 709 5, 645 
IMO Ishi eo Sens cine e es - ae eine 745 370 509 919 6,510 5, 221 
STS: ates fee ane rc fare Wis drchuscte eal ict Sates gists 4 2 14 1 13 
INSU ae tee eeicsoe eek alec ea ceeeee 
INGNIe SEs Jesesecaee concerns 
INDI pA soso <nae cise civics cme acne ceresise 
IN (0) 01D eee eas Semen ce coer 
INUMU cco taecccmao- eee anes 
(ONT Aa oe eee ae ats, er epee (Ree ge ae 
QIOM Se EAR oe ene 
QOlale ses seth ses sacs bseeee wee lbs tee eee 
Omakaha wt taacase. caenseanescee 
Omi ee ce st kas Some see 
OUO Ma ae steeee - ee ee eee 
OODU i eatesnaareaeeeeore orcas 
Oopukaizeesas- 
Opakapaka 

Total for 
1900. 

Number. 
58, 184 
9, 705 
2, 424 

250 
71, 781 
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Table showing by months, numbers, and species the sae sold at the Honolulw market in 
1900—Continued. 

ae | * p Septem- Novem- | Decem- | Total for Species. July. | August. nea October. | “jar. Hew 1900. 

| 

Number. | Number. | Number. | Number. | Number. | Number.) Nuniber. 
WRT ATCT Ph ae ee es Pee eres Pree oeee rs Peak sporod bonaseonaS 10 108 242 
GOS 2 eer oe a One eeoeeerl Berreseead ponccedsad Sseaneeancr boosseesss socossoredeeccersce- 25 
WRT NSD See eee ee 2,571 1,916 3, 263 3, 133 3, 060 6,317 25, 494 
PU Se e825 65 SS SoS eels wicie = 6, 500 12, 312 16, 434 13, 688 4, 263 14, 409 92,496 
[UNE Sa ae = = ee eee 109 1 26 64 25 8 366 
\WUELG es re eo ee ae 2, 283 1,949 102,108 11, 081 18, 680 24,01 177, 589 
VW es ee a ar ee 3 13 3 5 6 1,493 
EPC rl eens eae enn Fe ie eo a ee a eee eee eee eo at eae islet 50 
PEC R ee re en cele cardic aaa 638 490 441 596 480 10, 743 
LOTR ied Bae eke 2 Os et 71 16 14 2 19 184 
AIRTEL Soe ae eee ee a re ieee ee ne) ee ene, 2 PAM (pee 123 
Nain eee ter essed ea |S sors boat |anecads aes eooce seen esaeacins es hy eran I. 
Papalen ns oases asco sae oss woe 4, 871 5, 700 4,788 5, 688 998 62, 815 
ee ae ee SY Soe aS: 3, 645 2,205 2,870 2,429 1, 939 22, 638 
VETS i eee eee 1, 194 390 730 603 104 6, 078 

AAGG) 37 Re oe ee eee 273,261 | 253,019 | 418,278 | 209,913 | 193,979 2, 814, 882 

The figures on the mollusks, crustaceans, etc., are not complete, 
but what little was reported has been shown in the table. 

The most noticeable feature in this market is the excessively high 
prices charged for fishery products. As compared with other retail 
markets of the United States, and possibly of the world, Honolulu 
ranks first as regards high prices. But few of the better grade of 
fishes sell for less than 25 cents per pound, some even selling for as 
high as 35 cents per pound. All fish are sold by number, but they 
have been reduced to pounds in the general statistical tables, and the 
prices computed accordingly, so as to conform to data collected in 
other sections of the United States. Amaama, the commonest species, 
sells for an average of 25 cents per pound, or 84 cents each, and ula 
(crawfish) for 20 cents each or 10 cents per pound. In the Polynesian, 
of Honolulu, under date of September 7, 1844, amaama are quoted at 
37 to 50 cents per dozen, other fish 3 to 6 cents per pound, and ula at 
64 cents each. Quite a disparity between the prices of then and now. 

There are a number of reasons given to account for this condition 
of affairs, the principal ones being: 

1. Owing to the impossibility of keeping the catch in a fresh condi- 
tion more than 24 to 48 hours, the fishermen try not to take more than 

can be easily sold and, because of this, gluts—the principal causes of 
low prices—rarely occur. 

2. Owing to the insufficient transportation facilities there is but little 
opportunity to bring to one market, where there is a scarcity, the over- 
plus of another. The island of Oahu is much better situated in this 
regard than any of the others, as there is a railroad which skirts the 
western and northern shores of the island for nearly one-half of its 
circumference. This permits of the rapid and cheap transportation of 
fish from the various places along the railroad to Honolulu, and has been 
of great assistance in developing the fisheries of these places. But the 
fishermen on the eastern and southern sides of the island are still com- 
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pelled to bring their catch to the market in carts and as a result only 
bring in the higher-priced species, as it would not pay to carry the 
cheap ones. 

3. The fish ponds are principally in the hands of two Chinese firms 
of Honolulu, and these, by working in harmony and having control of 
the principal source of supply of the amaama and awa for a consid- 
erable part of the year, are enabled to keep up the prices for these 
species. 

4. The Japanese now do the greater part of the line fishing for the 
Honolulu market, and they have organized a company, including most of 
the fishermen of that nationality, with the object, among other things, 
of securing as high prices as possible for their catch. 

5. The indiscriminate use of fine-meshed seines has undoubtediy 

caused a falling off in the catch, although to what extent is a rather 

difficult problem to solve, owing to the lack of statistical data for pre- 
vious years. 

6. Shortly after the fall of the monarchy a boom began in tne 
islands, especially in Honolulu, and this caused the prices of eyery- 
thing to go up, fish among the others. The price of sugar has largely 
controlled everything on the islands, and as this has been quite high 
for some years it has largely affected the prices of other commodities. 
This boom is on the wane now, and it is probable that matters will 
settle down to a more normal basis in the course of a few years. 

HILO. 

The market house at Hilo, which is owned by private parties, was 
opened for business on April 1, 1899. During 1900 the number of 
stalls occupied was 27, the rents of which varied from $5 to $15 per 
month. These were not occupied continuously, as frequently a dealer 

would give up the business after a week or a month’s trial, and some- 

one else would start in. There are 32 stalls in all. The number of 
persons employed around the market were 22 Chinese, 18 Japanese, 

and 14 natives. During the summer of 1901 a syndicate of Chinese 
and Japanese bought up the stalls and began to take advantage of their 
position by shutting out the other dealers and compelling the fisher- 
men to sell to them at a low price, while there was no limit to what 
they could charge the townspeople, as fish could not be sold on the 
streets. Asa result, a number of the fishermen carried their catch 

by carts to Olaa, about 11 miles away, and established a temporary 
market there. 

The Territorial government leased the market in August, 1901, 
which broke up the combination. An inspector was also appointed, 

who will have complete charge of everything about the market. Pre- 
viously there was no inspection, and large quantities of tainted fish 
were foisted upon the people. 
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As at Honolulu, every effort is made to dispose of the catch the 
same day that it comes in, as no ice is used. Owing to the heavy surf 
close to the market house the fishing boats can not land there, and are 
compelled to go to Waiakea, a suburb of Hilo, about a mile away. 
The fishing boats usually land here during the morning and are imme- 
diately boarded by the dealers, who begin to dicker for the catch. 

When a boat with a large catch comes in a stranger would think that 
bedlam had broken loose, as Japanese, Chinese, Portuguese, Hawaiian, 
English, and variations of these languages are hurled back and forth, 

each man trying to outstrip every other in the amount of noise made. 
Everything is on a cash basis, the successful dealer counting down 

the money at once and removing the fish, which are carried to the 
market by carriers with baskets slung over their shoulders on poles, 
and by carts. The principal selling time at the market is in the after- 
noon, after the dealers have returned from Waiakea. 

WAILUKU. 

The market house at Wailuku is a small affair with only 5 stalls, 
which are run by 2 Chinese and 5 natives, and is owned by a private 
individual. The market house, with land, is valued at about $1,500. 

Most of the fish sold here are brought from Kahului, a few miles 
away, while some amaama come from the island of Molokai. It has 
no government supervision, which it needs. 

LAHAINA. 

The principal market house at Lahaina is owned by the government 
and is valued at about $6,000, including the land. It contains 6 stalls, 
which rent at $3 per month. These were run in 1900 by 1 American, 
4 Japanese, and 4 natives. Close by are 2 private stalls, which were 
operated by 4 Japanese. In addition, in 1900, there were 2 private 
additional fish markets in town, with a total valuation of $650. These 

contained 6 stalls, which were run by 4 Chinese, 4 Japanese, and 4 
natives. The greater portion of one of these was destroyed by fire in 

the early part of 1901 and has not since been rebuilt. 
There is no inspector at Lahaina, although one is very mucn needed, 

as the sale of tainted fish, particularly by the Japanese, is quite com- 
mon. Lahaina is the principal market for the disposal of the fish 
taken by the fishermen on Molokai and Lanai. 

The number of persons employed at these markets has not been 
shown in the general statistical tables. 



449 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

THE WHOLESALE TRADE. 

The wholesale trade in fishery products is carried on in two cities— 
Honolulu and Hilo. Owing to the constant demand for such articles 
from the sugar plantations this business 1s very profitable. A 
the sugar plantations purchase their supplies direct, and these are not 

None of the firms is engaged exclu- 
sively in this business, being principally wholesale grocery firms. 

Honolulu leads in this business in every particular. She 
firms employing 73 persons, and a total investment, including wages 
paid, of $348,380 in 1900, while Hilo had 5 firms, with 30 employees, 
and a total investment of $161,745, including wages. 

Salmon is the principal product handled, followed by sardines, cod, 
oysters, lobsters, mullets, and shrimp in the order. named. ‘The total 
value of all products handled amounted to $359,965. 

included in the following table. 

few of 

had 9 

Table showing the wholesale trade in fishery products of Hawatian Islands in 1900. 

| Honolulu. Hilo. Total. 

| Number. Value. |Number.| Value. | Number. Value. 

BUREN seine aeian se See cee ce mone e ceatets | Opie See eres Dy ete cee aee's a eno se 
IM PlOVECS ose oe soa ae ensemoe sees | Wo slecclearce cre BOR ER aarti 1037 ee 
Broperty: 556: 8a. eitace eee eaees eee Ae eis Hip20G 5800) async $112" 000) | Sarees eee $318, 850 
Wiagesi2ec.s- BU EGS Ue SApeaoaeee MD AAB oon cearse arene 42,975 
Cash capital DBE OU | Eoapepoca- BY how asapsoccons 148, 300 

Potals so2 SaciawsteSewasesnsoes cee se eeceeees 348;380!)|-)/.22-6's\< UGH W45.| fesacen sees 510, 125 

PRODUCTS | 

Albacore, pickled .......... pounds. .| 21, 250 863 cS <coecms|soaseeesee 21, 250 863 
Anchovies: 

Spiced (in }-lb. jars).-.-..- number... 360 113 48 15 408 128 
Spiced (in 23-lb. kegs)-......- doi== 250 60) Present ace seecse cee 250 1,760 
In oils (in 3-lb. jars)-........ doz=- 240 180) AS Saese cee sce 240 180 

Barracuda, pickled ...-.-..-.. pounds. . 17,300 692 300 12 17, 600 704 
Bomitospickled=:pesuss==8 ea: dome: 24, 650 1,199 | 13,800 828 38, 450 2, 027 
Cod, dried and pickled: 
lait ases 5.225 wc sispcceeie eimai Glo aes 112, 000 89603 toe ctesene lpeseseaecee 112, 000 8, 960 
Califormigecss=ces sence ose dow 465, 036 20,142 | 147,860 6, 052 612, 896 26,194 

Eels, smoked (1-lb. cans)..number. . 120 TS Na aersceeal eon eee 120 78 
Finnan haddie (1-lb. cans) ...do.... 2, 640 715 1, 200 225 3, 840 940 
Herring: 

Hreshi(i-lbycans)) 2222 sees do.... 1, 800 270 2,000 450 3, 800 720 
Bloaters (1-lb. cans)........- dozens. 12, 880 2, 308 384 64 138, 264 2,372 
Kippered (1-lb. cans)......-. dosss: 10, 448 2, 540 264 61 10, 712 2, 601 
Pickled at lbs.) ...-half barrels. . 180 1,170 35 228 215 1, 398 
Pickled ((5ylbs:)! = tess seee kits... 211 869 eee occa] sc cteeaees 211 369 
Smoked (4 lbs.) .....-..-..- boxes. . 175 BG lac'ceciaiseael sistance 175 36 
Smoked (10 lbs:)! ----. ase--2- dove 1,540 H8Sia cake te eee See 1, 540 538 

Mackerel: 
Canned cae Saeiclesteoue number. . 480 80 iSczt eects 480 80 
Cannedi(lelba)ees.ceeeeeaeeee do. 4, 800 5 4, 800 800 
Canned (ob. eee eee do.... 2,160 fe 2,160 630 
Pickled. o-c.. coc eesewccteteeae kitsee 540 703 1,190 
Pickledlec 223. cheer half barrels. . 120 120 840 
Soused (1-lb. cans) ...... number... 480 63 864 113 1, 344 176 

Malleti@=lbscans))sae-ece- cree doves 66, 480 10041 |e se sl Sacceonce 66, 480 10, 041 
Salmon: 

Cannedi(l=lbi)\ikeeaaseee eens do....| 1,213,344 | 114,161 | 239, 232 22,428 | 1,452,576 136, 579 
Canned) (2-lbs) secs casccenee doses 4, 800 15000" || wec ncn cea Paeeeeeees 4, 800 1, 000 
PIGkKIeEd eacscaccsces half barrels... 1, 455 8, 730 835 5,010 2, 290 13, 740 

Doses ekeekemescesses barrels 4,793 59, 913 173 2,076 4, 966 61, 989 
DOR ees concise Se nee butts 20 840" Sees e eee eee cee 20 340 

BEES eeacece emcees aoe kits... 22 559 37 71 559 630 
DORR eee oetes half barrels. . 21 TOD: |: Soke eee eeee sae 21 105 

Smoked! 222253522 Gefiesesais pounds... 102 12:15 sSoe cee leeecenene. 102 12 
Steaks (1-lb. cans) ....--. number.. 10, 224 V5 863 Nos ESS oeeterces 10, 224 1,363 

Sardines (foreign): 
Cannedi(@ioils) eee -eeh sass cases. . 3, 078 27, 240 114 848 3, 192 28, 088 
Canned tf Oils) eee soaese eee doles 35 GIStla. ooo ee Me eae eer 35 613 
Canned (12 ozs. oils) -.....-. dower 100 1 I7fsya eee aetae eS sasooas 100 1,175 
Canned (3 tomato) ......---- Gozere 50 LUBE an aeuunaslaggecosane 50 475 
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Wholesale trade in fishery products of Hawaiian Islands in 1900—Continued. 

Honolulu. Hilo. Total. 

Number. f Value. |Number.| Value. | Number. | Value. 

PRODUCTS—continued, 

Sardines (American): 
seamen (ails) e- es. ees cases. .| 759 | $3, 086 682 | $3, 069 1,441 $6, 105 
hrimp: 
Canned (1-lb.)..........- number. . 26, 064 2,541 2, 736 267 28, 800 2, 808 
GRUNEON2 ID s)\\os- sae ncc cas as dows 4, 848 QO TG eee eee los crecbacine 4, 848 901 
Dried (400 Ibs.) .....-...-. barrels. - 9 277 99 5, 940 108 6, 217 
Dried (00lbs:)) 2222252: 2... boxes... 1 SH | Bere eee sas saeco cess 1 18 

Skipjack, pickled .......... pounds... 15, 000 GOOu Pees 93 15, 000 600 
Sprats, canned (1-lb.)....-. number... 720 DIO) |e ones asl eeesiee ace 720 270 
Caviar: 

Canned\(Galb:)\ .2-5220.2s0 526 Gol==-| 660 206 276 86 936 292 
Canned (3-Ib.)..-- Pe dO ee = 4| 1, 224 765 180 113 1, 404 878 

Clams: : | 
Canned (1-Ib.).-..- BiG! S=< 39, 760 3, 427 3, 120 325 38, 880 3, 752 
Canned (2-lb.).....-- RAG OR ES 672 Sie astictersias Ieee sete 672 87 
Chowder (3-lb. cans) --. e2dos-5 - 2,640 AG? ie eaaceieeiiteesto aoe 2,640 462 
Juice (1-lb. eae sececane sees dors. 384 Dad epee sei asaececte 384 29 
Juice (op: @ans)'2233 2 cee See adous-- 960 104 eacoeeene eased eae 960 100 

Lobsters: 
Canned ae Baccasst etre mtd @orres 19, 680 D084) Seacascs| sem emeseet 19, 680 3, 034 
Ganned: (alba). anes eaemc dozen: 39, 936 8, 486 4,416 1, 012 44, 352 9,498 

Oysters: 
Garmed(lelb. ie. os --252s55 dome: 91, 440 9, 296 35, 184 38, 482 126, 624 12,778 
Canned s(2-lbs) 2322526 2k 2226 dois 2,544 GOS Pores Sacks eee oe 2,544 604 
Curried (4-lb. cans)......-.-- doz-—- 1, 200 BOO} | Ssecas acs clle setae as 1, 200 350 
Curried (1-lb. cams)-......-.-- G0=a2- 902 228, We eitoas ais |pcleeeaeee 902 228 

Terrapin stew (1-lb. cans) ..... doves 480 BOOMER saamies ccilsa ee creas 480 500 
Turtle, green (1-lb. cans)-..... do.. 192 BOF eee oo ae Jacnececos: 192 35 
Tongues ana SOUNdS*-—~ <2 --- 22. Hattses [icon ees ee |e, eee ee 9 18 9 18 

SLOMAN ert oP ai=. 5 ors) aet orem sayare Stee | asec = SUG TT Pea ceeee Do; ULOE ee nee see 359, 965 

Fresh fish is also brought to Honolulu from San Francisco in the 
cold-storage rooms of the regular steamers. Until last year all of this 
fresh fish came from Victoria in the Canadian steamers, as the San 

Francisco steamers had no cold-storage rooms previous to that time. 
During 1900 the following products (not shown in the wholesale 

table) were retailed in a fresh state in Honolulu: 
Pounds. Pounds. 

Cod, herring, smelt, and shad..... 1 S¥2) || Sill oal wo H Saa- -qasscaaeooascbeor 312 
Rigunder sceceree aaa hee se 2? Z1OPISCREDEASSIceer amet eco cee oor 671 
ERAT DENS oe hoa Sete Sees Se Sos880 iy SOle sss cee aoe arises ee a eens 606 
SITINTE CO) a See es eames < See QL IS SOUT COM vane. saiaenisicletiet eae es noo 290 

IMPORTS OF FISHERY PRODUCTS. 

As the domestic fisheries have not been sufficiently developed to 
supply the large home demand, great quantities of foreign goods must 
be imported to make up the deficiency. These imports consist princi- 
pally of salted, smoked, dried, and canned goods, and are very diverse, 
owing to the unusual mixture of population. The Chinese and Jap- 
anese are the principal consumers of dried abalone, cuttle-fish, oysters, 
seaweed, and shrimp; the dried and salted cod is preferred by the Portu- 
guese and Porto Ricans, while the natives are great lovers of salmon. 

An attempt should be made to introduce the abalone, as it would 
probably thrive well on the rocky reefs and sea walls. 

The raising of sugar is the principal industry of the islands, and as 
large numbers of laborers are required on the plantations, which are 
frequently not accessible to markets where fresh fishery products can 
be obtained, these must be supplied with the prepared products. 
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The United States have always led in the matter of imports, San 
Francisco of late years being the principal port from which goods 

were shipped from the United States to the islands. Previous to the 
opening of the transcontinental railroads most of the shipments came 
either by vessel to Colon, thence by rail across the Isthmus of Panama, 
and by vessel from there to the islands, or by means of vessels which 
‘ame around the Horn. Many of the whalers which rendezvoused at 
the islands previous to 1875 also brought out considerable cargoes of 
general merchandise, including cod, mackerel, and other products of 
the New England fisheries, which met with a ready sale or barter to 
the natives and the white people settled on the group. 

On January 30, 1875, a reciprocity treaty between the Hawaiian 
Kingdom and the United States was signed. This treaty went into 
effect September 1, 1876, and was to continue in force for seven years, 
and for twelve months after notice of its termination. By its terms 
in compensation for the free entry to the United States of certain 
natural products of the islands, notably sugar, the government per- 
mitted the free entry, among many other articles, of fishery products 
of American origin. As the same products from other countries were 

compelled to pay anad valorem duty of 10 per cent, this gave the 
United States an immense advantage. By mutual consent this treaty 
continued in force until the islands were annexed to the United States 
on June 14, 1900. The treaty proved of great mutual benefit. For 
some few years previous to 1876 the sugar industry of the islands 
had been languishing on account of the duty imposed by the United 

States on shipments to that country from the islands. As a result of 
this depressed condition and the consequent inability of the people to 
buy imported goods, shipments of dried and salted fishery products 
dropped off until in 1876 they amounted to only $17,891.81. Under 
reciprocity the imports rapidly increased until in 1899 they amounted 
to $120,374.83, the greater part of which came from the United States. 

The following table shows the value of dried and salted fish imported 
into the islands from 1865 to June 14, 1900: 

Value of dry lvalue of dry 
Years. and salt fish Years. and salt fish 

imported, imported. 

ICG a as See Dee Ops ea OR aD a ee $83 224) 630| | L8S4os: 2 pace Set ees oe $74, 751. 85 
SGC Pane o cies me ation ea ae eae 317609504.;||1885o 525. cancmscnenee emer ten. senor eee 70, 977. 04 
ABGRieee sett etek ee bd Zeon ela see AT 800461 ||| 88625555 osaasvene oe ee eee ee eee | 97, 148. 12 
1 lf jap sence See crest ere em ee ea ae 2311025569: |||) V887ac ssscce cco ce ee ete ee eee 96, 759. 83 
USGS eee sae a eee bys cok Gomer omnes 20903; 08%|| 1888. S42. 5.¢e-omeeoe eres ee 88, 673.17 
aU SH Over. te te = ee See ee 395463. 0) 889- 2 ae ae eee eee e eee eee eee 90, 555. 23 
Ibs 7h Se ee eee Ae ee Oe OE ae 325439) Di 18008. on} evans 3 oop eee Me eee ree 105, 962. 91 
WB Dies sain ae oe neces ee eee ec aaeee eee 198420°60) || S89U Ss sete cee eee aaeeCeeeaee eee 102, 073. 65 
SOT ee Sees fe Ce kee ee ee geen 18) 3885/52) ||) 18925 222 ese Se Bac eee cena eens 78, 839. 93 
NS PARR Ro Deletes Sicha atest eve ee PSF 524590 ||| 1898s 020 Ss ecios ac cine ae ee ee Ree 89, 865. 02 
AL RD aed ors ates cies wt cys be pee M4 STA) W804 esas 75 yeaa Be seers tee ee ete 89, 270. 24 
UOT Besier reties seine Sar ciclatan oe etn eRe, ESOL ST" || V89D so a eae ac eee eee Scene er | 66, 780. 80 
SES ers eae Pe OE 5 eer Seine 26:594.:82: ||| 1896... 2 -<.235--2.- Sees tte ee eee 80, 341. 34 
WS 18 mee eras aeicecis bene asine ete 2 ee A206; 950" \C 1897 2% 2 a nome a eee ate ie eee eee 109, 827. 68 
S79 = seseee Deena ee tt Sp REN Ee ae 66;:973893:\|| 1898. 224 a2. So-eeece eee net eee. } 96, 670. 23 
OBO ican a wre acineicm we cies Sais cisions SDS2763702: || 1899 5. c- 100 cone eee aoe ae eenios | 120, 374. 83 
NSS IE cee pee ee ete tess Soka cites 688576295.) W900(tor dune d4))s see esse see 59, 820. 27 
TSB 2 eis faye ae clsieeine ae rats ajaereicis Sele mcie 65, 701. 27 —— 
W883i on 5.20 tea scemeece ete ok eet ose 96, 630. 12 TOA] cers doessceae cee eeeeecee | 2, 268, 129. 98 
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The table below shows, by countries, for the years 1897, 1898, 1599, 
and up to June 14, 1900, the imports of fishery products. This table 
shows the vast preponderance of the United States over all the other 
countries combined. A considerable part of the imports from the 
_United States was composed of salmon. Counting complete years, 
China occupied second place until 1899, when Japan forged to the front. 
The large influx of Japanese laborers during the past ten years is the 
principal cause of this considerable increase in Japan’s shipments. 
As the Chinese and Japanese prefer to buy fishery products specially 
prepared to suit their taste, such as abalone, cuttle-fish, oysters, 
shrimps, and seaweed, and as these could be obtained only in their 
home countries, this demand has caused a considerable trade with the 

countries enumerated. Great Britain is fourth, followed by Canada, 
Australia and New Zealand, Germany, and France in the order named. 

Table showing, by countries, the imports of fishery products during the calendar years 1897, 
1898, 1899, and to June 14, 1900. 

1897. 1898. | 1899. 1900.* 
Countries and products. Ss Tae | Sey 

No. | Value.| No. | Value. No. | Value.| No | Value. 

Australia and New Zealand: 
Fish, miscellaneous, salted, 
PGR SR Cae ee eos oe ee oan el senealon cnnmee| Sse aesieclessc es 150 S570" Et aes oe Geese 

PIEININ GS-2 ne hc cows cases. - 1 ae See Gees | Serselese 5 less as oe ai leistaeeeeellneaernee laanesaee 
Mullet, canned........- dors: 475 | 1,883 | ODT Reames = 655 | 2,432 122 $475 

103) ee Chee ae ora ae Gozene=|-eraseen. [ae RAS 2 AQON on O2Ih eee eens eeeee Serre Ae etl bh te diet 

RS i eee ee oe el IE SSOR Es Soe B05): laa rao SWOOD) oon nee 475 

Canada: 
Cod-fish, salted ....-- pounds..| 67,200 |...--..-. AQT S205 ae sere | 92,200 | 3,740 | 72,400 2, 850 

[BD . SHR eAeDe ogee drums. . 400 | 3,980 AOC a STAN a seen ecm Oe ey te er are 
MISH EneS ee se oes oe pounds! =|" "2800! |22- 222 25680) te dil 24an Ee ew ce se escase 6,141 426 

1D ea aes SR pieces. - 1 1 (TPA) ee ae eS SY oeeeee ted (Saearare Aweee ane laarmoe cee 
a eee Sess css: pounds OOO woe en saus etl eee ete WN ii eee (Seer aru | 8 2 SRA ae aa a 

Does So mate a ama =e kegs : 166 90 TDN | eer lae ee ete ee ee cvalll ae stetetnreS 
Mac borer salted!=.----2- kits 11) ea doer | eee aleecket ol eater ne | SSmemiet tal ete eae a areca 

Dia Se oemece ero barrels. . 5 (Ae eee eae ee esa SeOdd Hee oatce aepornacaitoscesac 
Miscellaneous fish, salted, 

[ECDL HUANG IS eee le ae a el fe DETDO) Es aoeeets\ ee ace ease see sell esate tons lepeeyaiatatre 
Miscellaneous fish, salted, 
DECKAP CSS tar. nape cememamen- ate. Seeeaoean'= ae 65 DOSE Se ee yearn Seve [ts cere ete Sectereteta ere 

Salmon, fresh........ OUTS |p ela COON eee: ce eee ia elena ae ae 13, 950 912 ; 27,669 1, 468 
ltt) Sees Bee eee boxes. . dl watt ae 2 Ty [0 ee eas I ee te Ses CES ie 
DG Hes al Baer Se ata pieces. - 2 Ge Secale ba ese) (Cae eel sls St eee ca eels eae 

Salmon, salted.-half-barrels. - PA bak = i fel br ee Seer ee eee nased Seecoeees Gee eeeee erence asec recs 
Ole cosas oo as barrels. - 1 13a eater 2 SON Stee eee eae eee 

180) 5) pad a Se Ye BS Eta CS Al ees a 43619 [sess cc. 4° 687" | .ses2cee 4,744 

China: 
Abalone, dried ...... pounds..| 5,823 |.-....... EBVO) a Seanee 7FeSll Peotone 1, 363 268 

WO seccceas eae packages. . 25 | 1,228 Daly alay77.) 94] LA TOn eee eerc see eee 
Cuttle-fish, dried ....pounds..| 42,547 |........ 525478) esos - <5 AQY IB: |Pamaseee ISNT8Gu acs 

DO Regence oes packages. . 46 | 3,988 25 | 4,192 70 | 4,244 2 1,130 
Fish, alive.......... Pa HS 231 O°) Del eek tee | eT Oe (taal ae ae eee 112 (oh SEece soa Boost aae 
Fish, salted........-. pounds..| 306,520 |........ 300;300) 2 a5--5 = - S17 Dosen eee AD 126) |beceeass 

Oe ss. soe packages. . 285 | 16,564 190 | 16,842 324 | 17, 258 49 2,771 
Berming: Si2s.c5-s-ss5-2 cases. . 4 1D} Bee eales. Sones |e errs | seoeeetos emer ees ellen = 
Oysters, dried .......... doz. 327 | 2,669 360 | 2,591 413 | 3,417 123 1,162 
Seaweed, dried..... package... 44 162 48 138 LS hillesedtencalla=daacces Jpacdeces 

DO ee ee ca CLT dle IEG 2s dl Sosa Cobar cata ae becitee 32 209 6 27 
Shrimps, dried.....-. pounds... Bh Wall oe Se ie aes Bee Sane asioc oon acl meocecor hoes MAT ae 1 eae ee 

IMSL asses packages. . 17 101 6 | Sill Paes Se be aeneoe 2) 32 

ROU en doce Saco eens sits see> oe< DA OF Eien atararoine PA: Al Acer 26, 846 5, 390 

* As the islands were formally annexed to the United States on June 14, 1900, and no further record 

was kept of the imports from the United States at the custom-houses, it was thought best to end the 

records of the other countries at that date, so that they would be uniform. 
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Table showing, by countries, the imports of fishery products during the calendar years 1897, 
1898, 1899, and to June 14, 1900—Continued. 

1897. 1899. 1900. 
Countries and products. 

Value. No. Value. No. Value. 

France: 
Sardines, canned ...... cases. . 160 $245 OT Basseriod 

DO Bacecscecceces ct GOZEM sa: | bas seisd Sesh oeee cl aoe aoe fee ok cl Mee ocee eee eee 17 | $1,907 

Totalsancsacinscaneee tesscs|scecenies OA te eee Sel eal Se D24by lasses 1, 907 

Germany: 
Fish, miscellaneous, salted, 
PACKAGES cae s2 sk dniveewie sadly ue DL) eA sce cetend| aekiaserel [eee cehae | dame lcee eens eemeeee 

Crringe <= se cec cece cine kegss2}) 9 2bL"|escceetaleosteoses 1 Ae See ice eeneeeioe 
Overressteaacsivonss casese|) oe Pdi: OR lgeck dees) see Se ca ling eee ee All semmecem cece eee eeneeie 

Sardines, canned....... do. 250 TBA ate wreice noses eee 
Olas tenia see dozens s|Fesecctetelitecceos| a 1042s | 17244 eee eros eee 1, 666 638 

Notas cesses cclee = cies seein sso SSeS | aly OB Te oats fete eral | eal eA |e see 188), | styoetnvet- ee 638 

Great Britain: ° 
Fish, miscellaneous, salted, 
POUNGG ses S555 5s secs sees lee ess cisice|-Ssecc sas cosccantlesceccee 22, 400 950 |S: Sse) sees 

Herring, canned......- cases... DT A toaesteoe D2 lerecceas ds reece tee 2 peo Asean 
1D Omaasenosoceracee dozen. 428 1,111 994 BUDE | eelatere a 
DO semesenctsabetectes KES G52 Sac ceties see eens leno mem celeaeeee TA aah eee =| eee 12 251 

Mackerel, canned ....dozen..|.........|.....--- } 96 g PAN ee Se oso ncceccre 
Mullet, canned........ cases. . 55 8 || ihete Sve a sree = le | ise a Te eI Siete oe | Nee eram nee | Renee ote 
Sardines, canned....... doease 6245 eye eeeee DC eae eae ae Ose ee eee 116334 ee ea 

Omer et neice ncese dozen... 2,199 L917" 6;/0352 080 4,131 
s ee nononacoscges pounds. BY fl Rea Ado) MBA OD Sa HOGaACaa mp oeeca bel peeabeca Heeecocselbasoocas 

So GnasnSnEcanaee cases... 6 SEAS EES Boa aeee Gecacmore Paceetor Bemcarccs scosan6 
De BSc sicreiteee siecle DAI OS ES |=: xarafaicte orel|(speterarel ces certo eretoell wh Wel Ohi erie creterteye | ieee 4 327 

MOotaleawa cocoate cacias seas loaeecieiste | ONO TGu Mircea t naalowel seerereee 851098) |eeeeseeee 4,709 

Japan: 
Puella fish, dried....pounds..} 5,843 |........ Tuleassoses 7/572 bal Peescreeseises 510 37 

IMG sosegenbanece pac kages.. 31 j 47 2°) ll BESS Sees oee 
Fish, miscellaneous, salted, ' 

POUNCSEA cet cicn = ceases 865454) Jee: AGB Ze | peeeeeee TST 2LOe | See 
Fish, miscellaneous, salted, 
packages OL gen ee eas 614 984 | 16,177 89 1, 976 

Oysters, dried ..... packages. . 17 96 408 8 
Sardines!s ss. csceccse == cases. . 565 1,423 | 8,300 260 1,343 
Shrimps, dried ....-. pounds. . 25 lauesoces|eecinncec| eset oe alas aceon leeecaaine 47 

DOsieekewe sense packages... 1 11 Ol Basecmntel See 5S0e 
Seaweed, dried...... pounds 113. 0)003) Bemeoske 6eS60noeeeneee LOOM eeeee ae 

Orecgogéaesece packages 917 1,613 | 5,041 232 594 

Potaliscass csc cescasensacel sect estes | CG DAD eee sl LAL BSOs |e eee ce 30; 802a|eaeee ae 3, 980 

United States: 
Abalone, dried ...... pounds 2)) 1bib75 |S-2--- =~ 22,404 | 2,025 S001 Emeremct 

DOs Riki secese aces packages Bao ee: 77: Sl ted lee aeeere| eta teetel Moe oad acer olloco 6005 
DOW Seance eee DaUTrels:s|aoscoe sais seco este Bi ela Gt | Saeee ees | taosceee 6 1,069 

Barracuda, salted ...pounds..| 8, 200 |........ 5, 45 2600 es jane T000)|Ssse2eee 
DOn scenes feces packages. é 1 2 4 17 167 5 |} 82 

Bonito, salted ....... poundsss|) 4 /500i|Psss5ss- 5 ONT OOM seeeeee D5O veenee ee 
DO see eeccccece half-barrels .. Pal Gesonede Bi dl Heeeeaal Sepebemee Hoanssas 
DO We eiecmscic quarter-barrels. . 18 ‘ Wl Sea SRSE Seeococsc aaaeesad Gone occ asoaHOee 
IDO pedeesscssenuod packagess|asearees|seciseeas ‘ 7 erro DOR esses 
DOe soseccessep eee barrelss-|seeesetemleeasmeete| cece ner 87 698 19 | 236 

Caviar, canned ....-...- cases S65) > eas73| po Sa ees sel ee eee secs 12 | 226 
DO. S2ke.< caisisies sine sieges DOXES2s Sosa cere Saasiccicle 1a Ee ema elsacuosee 
DOM Sates tecscees AOZEeMiss | sae scree lstetacre 2E ¢ 127 SOO! | tec eee lems 

Clams, canned =. .e-ees cases... aVhlleeissomne GONE S ae OS tee ED = 
sD steiclne aiciclsisjamivie esis dozen... 573 983, 1, 589 422 789 

cod. ‘ish, salted ...... pounds..| 288, 218 |........ j 267 OSTA | sere atte 7835690! |Eoeeesee 
DoOwsscecaic sseteeeunee cases... HOSE Sseencce PALO ersacacee 63a) amie ee 

ueseeesete ores bundles. . 24 y SLD ees east eee al ateemees 
DO) 2 ceisicicls Suse eeegzeee Whe Esopadacd|Seesesd Baosédccc TO TRE | Seecc nace | esterase 

BN: Kel 242 bn be ne anon SAGgtinad GaeoEnaad bopaases| loccasoRee losasosce 1/5600 Secemass 
Sanpaeeraceecate Darrelssa| secs |omes sce. oe actacecie 13, 007 10 | 11,559 

MORON DCD SODDan kegs... Te Pseoaee T4ON ees ee eee 40 eee cine 
Hacooneacadedeccsssuans kits 10) Sa anae DON Ae means PA OS SeeAS 
Seb eoranaEcesesere boxes. co UN Ee eee IN608t| Sees: 405i 22s seee 

Do packages. . 194 266 | 1,203 1B Py Ano oes 
Dosen halfpound"barrelst tion s-cescolasescsns) 6. LOOM meled On) ema aes |semeeteet 88 708 

Tabsters, canned ...... Cases=.|Sosreeee loan 1290). Sees 194)\|soee eee 
SRA oes Sots ae dozen 1, 942 2,308 | 6,023 636 3, 5384 

Macl kerelict se secececcees kits... 26603) eee see BYA ae ene e Q36"\esace- 
Qiscsoondcstesqostens cases... 2B \sasacoce BUNS SRS LOOK Beeaseise 
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Table showing, by countries, the imports of fishery products during the calendar years 1897, 
1898, 1899, and to June 14, 1900—Continued. 

1897. 
Countries and products. 

No. Value. 

United States—Continued. 
Mackerel.......... packages. . 30 $802 
WO be aeataes ses es barrels: .|-25. ssece| Sosneeee 

Miscellaneous fish, salted, 
JOUMGSE cose cece emone cece 78, G74 al eeeeeee 

Miscellaneous fish, salted, 
WES Ant Reeser aes See 176) |S oaeecee 

Miscellaneous fish, salted, 
DHIEICIB a sees.» sm crciciawe <a atl) easecicc 

Miscellaneous fish, salted, 
LTE AO SEC SS ee ae eer 1o6n|Seeesese 

Miscellaneous fish, salted, 
UCLA ES sosacodeocesspnouce 73 | 18, 857 

Miscellaneous fish, salted, 
RESER eeniesie coe cise e|sinieceeiens Restate 

Oil, cod-liver ........ Pallonsec| nce s2s-- lisjeaveierers 
Oil sperms... -2.5 2560055. do... 94 | 56 

WOR so cbc scsn cocaine CASOSS . 1S .cicieioe Smell ce eeerce 
WOE sass ase seeese ss Ipsimnelseay <<< ose |. Saeyeieteis 

Oils whalew.- 2.22. gallons... 
Oysters, canned........ cases. . 

Ores aes js acecesc dozen 
Oysters, fresh .....-. MUMADET Ee ee eeeecre|soeceeae 

OMe eho seeene ce packages. 
WO pene aes cc aicrce cise ces tins.. 

Salmon, canned ....... cases 
DOPsesds ee sscceee sae dozen 

Salmon, fresh........ pounds. 
WD Sr efartiols bis /aictsisselesie PUMPER =) <i<\<fsiafe 2 212\| s1scivraea 

DOR a sseee saa ccee ackages.. 
Salmon, salted ..half-barrels. . 

Do 

Do 
Do 
Do =e 

Salmon, smoked..... 
DO verses ocean ans 
DGioe cc oe Seisteseisls packages. . 16 145 

Sardines, canned ...... cases. . 260) eceecese 
ieee teens oie aye ies dozen 65 | 1,881 

Seaweeds. ....-<:.2 packages 75 469 
Shrimps, canned....-... cases 61) Pee saae 

Dip eeeccnes boas dozen.. 224 648 
Shrimps, dried ...... pounds..| 125, 451 |........ 
DO ee asseine tees 2 packages. . 59 | 16, 462 
PO eortoioe i Sciele ocinicn Darrelsilsscsss0%6|eo545. se 

Skipjack, salted ..... poundsss|) 9F800!|is.c .c-- 
DORA e- = ces --a- Nalii-barrelszalsss.icscec|sves-- 52 
DO a iseccc ke soon packages. . 14 810 
DOL -s2 <6 quarter-barrelst |: <ci-e--/| teenie 

peenees Bereta ie eae ne NUMpEL=. |= =~. 5-1<| ssc cnes 

1898. 1899. 1900. 
i A eee ee aed 

No. Value. No. Value.| No. Value. 

Lees 5 VE re Om 46 | $1,512 yalleeaea = 
11 Coen BG Aercege| beaaseae 5 $970 

212) 9642) eR oes5 1655504) |S. ose 5 =< LO2E 709 beer eee 

S| Saeeiiss < WSiileaccscnc AD yace son 

(Un eecceisee BN o secad sje Se tee cans 

Bielatarastetete | eraccloiare ss Mig la iwate.seca'e [seis = =,s120n/el| Meet welsie 

424 | 138,467 BOS i ecercais: OD le Mine yee 

Bin ot alefa nie'| charasera wsie 10 | 12,218 18 9, 379 
Be sone een 10 14s) ck ectass|seeeeee 

ate”: 5 eee BOOS aerate weyers 261 140 
6 480 D:|Sreewin’ és cewisceeleseeeeme 

Sere mia eran) (serene oar 3 DBM hese acndbaossode 

Phot 7 LOBN ooh seeee eceee oe 
mibee ns re ae (Usa ee eee 

1, 684 127 | 6,922 1| 3,297 
464 64 366 33 306 

Behe alee eee SOB. aot 
989 496 985 448 903 

Sih hee TSS IS( len ek cl Ad ARS eee 
sitar oan LON ewe Sashes 
16, 972 53 | 20, 140 2! 8,331 
ee ae 2,205 |..c-.<--| 1,100 43 

ARRAN: 67 Ag" | eames eres < A 
DOG i Se Sees eect leke ieee tone oe eels 

Other countries: 
Sardines, canned ...... CASCS=, loo. qee'o-E\lnemeaces 

IEMA AStSccne tocar dozen.. 417 186 

LOGAN a dat cio dasce veserens ss soctees 186 

The following table shows, for certain years, the fishery products 
imported into the islands. Of the ten full calendar years shown, 1899 
leads all the others with a value of $276,149. Although the figures 
for 1900 are for the year up to June 14, they amount to $152,963. 
As no record of the imports from the United States was kept after 
annexation on June 14, it was impossible to secure complete figures 
for the rest of the year. In anticipation of annexation large quanti- 
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ties of Portuguese and French sardines and New Zealand mullet were 
imported during the first half of 1900. The tariff in force now on 
mullet will undoubtedly prevent their importation, as they will be 
unable to pay the higher duty and compete with the cheaper grades 
of canned salmon. 

Table showing for certain years the imports of foreign fishery products. 

1893. 1894. 1895. 1896. 

Products. 
No. Value. No. Value. No. Value. No. Value. 

Abalone, dried ......-- pounds=3| WAyO78iie-- -aase 17 ShSal oa eee pe Polya | See oe altel stay | fase =p 
DO eee en ans boxess. |: ean nue Hicca pe me Sula ses [a 52) Scar | 3 1S ol easel RR 
WOme ee eo ees packages. . B 7A meets 13) (ec ees Ki) Metaeent 11 | $2,130 
DOr seer ad piasct ee see OKS-2|otece ey i shales ote Te Eas ueetinl Sem Gels re oe eee al See eee eee 
Dope eae ere barrels. . 8 | $1,777 3 | $2,365 1 -GINaS5- | Saal ewe 

Albacore, salted...... ZPArneless|> she = same Rees ne AA iat ee os Weeeacoae 5 TG |e eee ores eres 
Barracuda, salted ...-. pounds.. GOON ease AY 6488 |e 12,185 SPs a ee elo a See 

Ossoocec sede eee packamesti|ateosseee Leese G3 heen Het ieas ape ees aah tae 5 13 
DOR Rese ee te te + barrels. - 4 | 37 10 | 229) | eee == Ee seesa aetna Sseccsce 

Bonito, salted ..--..... POUMGS 2 |2c-nG2 bes ee eeses Hy SHO Mes eee DOORS yee oe 200 | Ae 
DOR cite eee eee oe alles. |e A eee | ee ee 44 | 301} 2225-8 es eS eee eee 
DOM ee netessss: 2 DATES |. sce hceee| See Sseelne cote pawaee cic LOM acne (el lEeeascoc 
DOE ese ea ees 22 EADSTT OLS Mal 2h tee ate Ee setae | Ce RE Ver ores | Ohl ee eres QUES ee ee 
NOR ese seseeeseese barrels. . 10 43) Ee CREED lees seioe 15 190 5 103 

Caviar, Canned... ...-.-.- cases aR Le See Tl ee eee } DBul ketene 27a | ees ses 
DO aster Soo er NPATTelss a's Sess seer 1 | Pestst tans bets See ae See se Jpssedeene|[S2ocs4ac 
DOM athe reson boxes. - gba [ee yee ee Seat A ea er Fe 3 ee ee 1 eee rera- atl ores 
1 DOSS eS Ace dozen... 6 154 10 165 | 6 302 23 146 

Clams, canned..----.---..cases- - a Weep SON see ee (Blase sels (GDN Seas ac 
DOssteeee cose sees dozen. - 393 702 282 671 546 1,082 | 414 941 

Crabs, canned -.:-::-.. Sed Or se Atk. ee scee| Se euen oe 2 8 | 4 Oe Pee Beal beeen se 
Codfish, salted and dried, | | 
POUNdS Ase eee seen ee 28316270 t sees eee D622 Sitters Bae B Wk aivia bs sakoaS | psO4S/6il0s | Seamer 

DOES ae et Sat aee SASS CASES. | 222 sShts)sccce ese Zot = eee 13S) tsheeo se | 1 Sess Pee 
Dose rete eas bundles... eisai lavohetete Stoel] a retyereters 
IDOE Se eS See oe balesi alc See ealgeseecca, ROARS 22 SNP Se es ee eee to] 2 eee eee 
DO Sete sess Sees @MUMS2..| Sen 5a Aes sal aoe eee sce eae See eee cle eee 400 VES eee 
DOsieie-nenssce se packages. . ala Li bel Peete | 76 | 13,670 
DOSE hack barrels. . Thali 0} yA EER Seen ee Oo = 

Cuttle-fish, dried ...... pounds. . DISA RD Al ote NTN Sh e540) | aa eee ee 
DO 2 Ge on seine Se Se eee se CASES | 5-SeecGe| Segceece|, | OZb See eee Sale ee eee ctl oreo | reer 
DOM. Shee ashes packages. . 140 | 2,402 | 135 3, 961 

Fish, sundry, salted ...pounds.. 23650340 eee BPRS ley laces ose 
DON ser eeeeaone ss bundles. . 1 Lo ees eae ee teal be ee, 
DOS a eet a ae i barrels. . ABO Tessas ae 253) tiseaaae 
Dost ese eee + barrels. . DAD Ret Bee CERI Senne 
DOSES hen ee barrels... Beetles SOS eenoee = 
DOG ee seas ceaedteee casks LB See Sees | ee aoe | eee eae 
DOME tei kee sere ak Ieitgas|ose eae seers | See Se eee eee ee erm nes | A eaeesoes 
DO eee eee ee BES dozen... Col Bayles fabio eek bec ae 
WO ete eeeeeee packages. - 1,572 | 23,936 ea OD | ee ee 
DO eke ean boxese a). jS96425.49ar |! [2s Ses a) See ae aaa SSNS Se ey erie ep er ee ee 
MO St eetosies ast asa CASES= J oeSh Aza ek cence cl. Uy OATS e F29 OG osee ers |e eseee 10 30, 746 

Halibut, salted .......- barrelsy esse secs SlSoSeee Se), SAT eerie Lee 2 eee eect ce | oe | ee 
Rlerriny:=-t2ne- eee sae kegs... LATO ES eels LOW" -eeeecese 

DOR sas 2 ee ee itso ol-c-2SS He. sote ee eee QU ake cement Griese 
DOP oe a boxes. . 825 [ogeemun’ 1007s | Saas 
DOL Sete see packages. - 88" loses |e ese seses| ceases 
DOweee ee ee SS barrelsfa| >. a es0 es eee | Dee eee en eres eae Does eee 
D Ope ee seee eee dozen... a el Oe ee 228) ete 
DOM asa sss secre barrels spe =) Do sek Se s8 ds che bes Ags ager ote eee ee eee | eee | eee 
DO Messer 3 eee ees cases... 36 1,342 62 1, 067 

Lobsters, canned ......-.-- do 97 Mh geet LOWE ese saves 
DO Bess ssa s5oct Ake dozen... C S628) 2 232 1,142 3, 129 

Mackerel cscs asec sees kits. -) IG Reece 1483/22 ecees AY) eee Be 1895 Eee 
DO einiciss(oetsessiins scr POUNGS alse eee se | Sesecace Oil aeaoe sel Asana ss eeeeanne OL2Y | Pees 
DOs 26 oss ocee ce eee cases VAL Sas Seee 83) | os eeisce 62) a ceeeoee DA eae 
DO Wisi os 565 Seek dozen SE HERAT asics] ote. <) 3 tae || eee ouerissos PASSA Ge Ere seter=t= 
DOs esascee eee packspesge sls eit eck omcisiciers Lh | cchie tees] Laeeeetsce Smee coeslteeciaeer es aeeeeees 
Do. 42 262.2487 barrelss: Bee Shen Is BQ: See CY ial ae ee WAR ASS STE? 
DOs cenicckiesis.cesese Daxrrelse= |i sees aac kiss = Tellier 1) <0, 0447) 13 984 
DOW ees F - east seek kegs... Sulit 1,256 1Db I fl B4 Owl ease cenee Reece fed Ste ctoctlhatoeeeias 

Mullet, canned .......... eases DSO Meee asm 658 | 3,008 440 1, 868 695 2,744 
OREeE Ratesheet dozen 20 Sno. (O04 new hose altho sees 1S so SAS SRR cic Biles 2 See bees eto 

Oiulssperm-oaeeee see oe gallons AT AGM Mee oe c's a Ben KS by ee es 1,864 | 1,076 195 120 
Op taee emacs = oe barrels 734 | 15,011 L | PES 6Re1 SA es oes oe ee eae oa eters 

Oil hwihaless-neessaecc gallons 706 237 |scen8 cee lsacemeae 363 117 Sie ee ae 
@) easeboces s5S5aen5 barrelss=|22- 2002-2) aoe see 6 75) WR pee a8 eticabe = 4 232 

Oysters, canned...-...... cases... Ua3))s) Sone case BOS |e dacecee | 280K Seen ee 26Ds|ocnneee 
DO }.ie. 5228 Sees sent dozen... 2,138 | 3,965 2,003 | 3,926 2,614 | 4,550 1 = 2,916 4,908 
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Table showing for certain years the imports of foreign fishery products.—Continued. 

1893. 1894. 1895. 1896. 

Products. ee 
No. | Value.| No. | Value.} No. | Value.| No. Value. - 

ee fresh’. 22<s.<: mumpbers.| 315,824 Sse 2800 eee ss- ZOn000 HW A5 s..5/0)= 700) |S 2.c2ses 
Be ee o amenciieonc SICKSia|_.tvooscoaleotoeaoe alles jee dere DIES Se Soe leececoene | eeerroctee 

De So Oe packages... De ee eee el Sse 5 boric Seon See le peace Mec eetn aerate Pace ieese 
DOVsaciscaascsestaes< DORKES | 6c) J aeeecres | Maer CYS Beene SOMES vente a Da Se ee 
Obese secs osc se See cans. 1,477 | $1,481 1,081 | $1,312 1,360 | $1,072 1,593.| $1,050 

Oysters, dried ........- pounds... al) e055 70y|Homeeee = (WAL 3 come rllE esc 5] Se ees) eee nee |-----n a 
Ora eo aenicle ia: =x packages. . 231 1, 265 186 | 1,442 225 1,481 272 2,134 

Salmon, canned .......-. cases A510). | eee ete 25833), |jasae~ oe POA Byd er eC ec 4095; )-0 a acece 
Res cbeisce estes siscs dozen. 16,827 | 20, 566 9,062 | 21,282 | 13,580 | 23,071 19,504 | 32,586 

Salmon, fresh......-.-. pounds=2|, © 4,194.1) .t22.<: 2 26R ues seers. 28708 |S! scjeae 18063) 25 45- 
DO sess ce es ee sess number. - 47 589 Fd spose aes 16330 eee 5 146 
IDO WSS Fa sbec sta acceetes Arps S643 5S36 salons oe 45 O02: | Sasctebanlet oes cclkxecnccon|Peedacse 

Dees Bo eee ete ORES. 3 | Foon con 5s] ste Soe as |e mre meee sl semetoe me 2 7! el eee eaten! bg i aa 
Salmon, salted .....-- 1 barrels. $23 WS eeeees hog eee seme (A sao oeee G18. |Bosseene 

Rohs Looe eens barrels. SMp 1b |e eS AVQ0T | vaset 3; 808ile oe ces BUT AU llesoksede 
ID T\e ~ 2 SRS eee kits... 2837 oseneee 265 i5-seo sms ADS ol eersccteme| aes OO" [Beet eee 
WOR ee ass chests tierces.. 92: 5-eR een 26s lector see TAS eee oe cre eee 

heat [eins ays eas as cases. 5d | 39, 662 7 8, 525 60 | 24, 218 18 26, 429 
Salmon, smoked ....--- poMMds=si 1 097\ sess 6925 |S-eeae=- S2bn esses e 1 S13i\eeeeees- 

Se Sn eraiant mus Sesicis PORES Ss oo nee ee | :abeeysicie 3 98 4 108 240 
330 = eee ene cases. . 3 TAO! SSRIS. 5 RRL = 2 doc SA Loacacdnlls 2 cae eee Seer 

Sardines, canned ......... Onze: 489 |oi.eess: Ho2T|panceece A[4SAS|N Se oce 944. || s5as coe 
eee ooas = ee Sass dozen.. 20 | ames G96 UIBe 2 ee ares 4063} 7,008 1, 359 5, 296 

Qe eee = = we aaaiahaciece kegs. . 2| 4,485 B8i | ON2AD | oc Sea leecetcelsesmce cee moeeee 
Seaweed, dried ........ BOUUGS =| Na tomers seni ciaiets cise wesc eee ees NOCD eee So AN ete | Se ee tae 

MO eee ssc te [Oe ea sie| Seeeeeoos| bheocosel scacassas| |socceses 380 995 903 2, 252 
33 15 19 

DO a eseaasos set sess (i Se Bs 8 boSacnce baeesoreo ipcossece 
Skipjack, salted ..... = “pounds.. aN 43.300) |[Saaea ee TOOL | Satee ste 

DO oe ee neh eetes sacks. . Billa eae a acaene | aaa 
DO seo te ee coe wns i barrels. . 3) |Eooes acd ba-sbedss|sossan3e 
DO eee ee eee “barrels. - 71 | ASTI e a eretatcree ecient 
1B ya ge eh ae mae ee DALI a: laisce cfatdnn loa eres c's 46 | 331 

Benes oe rena S number. . Gilson coalesce els eset 
Poacebseeeete ce sce dozen.. Sis ea. BO) Bae see 

Do a eee pounds: -|/ 15°763:\ 2-222... DOB secass 
1D} ee seo ees CaSeSe | | 5 Apt sae alee 286) 2 Ale 2 
DG aee es Jessa os PIECES See sess. aeeee se 1,796 | 1,296 
LCS Ce SR he See ne bales. 11 a AC ON ee oral (eee een 

Otro cess a ccoelee ailssascce's si MDG H289 Wee cre csle 112, DSO) lessee 120 ioe memset 149, 578 

1897. 1898. 1899. 1900.* 

Products. pe ie ve 5 Sey ee eno A ED et 

No. Value. No. Value. No. Value. No. Value. 

og dried... <<: pounds..; 21,398 |.......- 22, O20 So ete tes SONZUD) I asim cence OSG eee ek 
WoUEEE hc ccaieme packages. . 28 | $2,702 DAN ee eee Oi $3, 784s |Siicccionecloeeaaee 

De Ectociemew ee encice ee parrelses|ose soso ase. toe Sa pon OG ee oeteee see soccias 6 | $1,337 
eee, salted...... pounds. $200) |22455. 6450) |e oc. 2600) cd os cc 1 000), | SEE Re S2. 

Bsabcceins saeees packages... 1 277 326 17 167 f 82 
Bonito, oN (ce eee pounds. 4500) |\2 ee <2 Ds GOO Saas oe = PaAL Ut lereciesae 2HD | sect ote 

Cee tee ee 1 barrels. TS Se a, SBN a eee ILL eRe a snten | meaerecnata] Soeeoene 
| 0) eee ee + barrels. . 93 410 ne eee SB Pe Saicies | aleve eines 
LD ere ma packages ae) BAS Ae es Jeeee 17 737 4 ee sere 29 er eows s 
WO nee wins aa nies wei ATER ISIS Sco e sere ce eee ler ais eetsate | aie mels as 87 698 19 236 

Caviar, canned.......... cases. . 36 373 ASp eek oo Net coe etl eseaae 12 226 
Ooccdbaetcessareans DORES ss sone omcee|aebeies e's 26: Sane cee = AD Wo casice ell etcione| eer sees 

10 eee ee es GOzerrss | Stee pee saeco sce a. 25 592 127 360) |Rac cece setae ne 
eee eutined 23. - =... cases. . BUR AS icrate tee BS) |neeecene CON sre Snie ee’ 285 Sekt oer 
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Table showing for certain years the imports of foreign fishery products—Continued. 
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fo) 
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DON See eee barrels. . 
Do i 
Do 
Do 
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EXPORTS OF FISHERY PRODUCTS. 

Owing to the large home demand, the islands have exported but little. 
The béche-de-mer and sharks’ fins have usually been shipped to China 
or to the Chinese residents in California, while the.gold-fish were sent 
to California, where they were probably used for ornamental purposes. 
The exporting was carried on in a small way during the period from 
1853 to 1876, in some years nothing being shipped. 

The following table shows, by years, the exports of each species: 

Béche-de-mer. | Sharks’ fins. Gold-fish. Dried fish. 
Years. ; |- = = 

Lbs. Cases. | Lbs. | Cases. | Boxes.| Packages. | No. Lbs. Boxes. 

BSD Shae = set = oe tea aoa se = otis vee IU Sacsen Sal lac Songna|enaaosocecs-\\Soes04|lsacccsocas|lscougsue sace 
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HSOUSI Ss Sc Sake ee sk CHU fl BERG Eee! BABSeG Gerecece saeccaca socccreeecee onbes Er erenemae seecsectoc,c6 
NSG2 = ania s2stsnt'== BV S09) |S. eae 2 BO pane Sac oa asoded peceoresoass |accees ne soperod accomeasosas 
HSGS sees o + -e= oe 5 eDUO! | </cs- 50 1A 26 S50 dla deeaueasl Ser ogolacseosboos |Gocoduoscaer 
1 See ee CpG) | Baepaces Beco sel Bascosad sScosenc |sespecaecoon secacn bocuborcne||oc qaceessoce 
1A, BS BR EAR eon bee ee | ADO |e eae 2 | Pe as nc eal ose se Onin os Be | Nereeceene 
ITTV (Se oscee CoS peeCaae BE O5B ea seen e | atic os We ceecinc| teiactostoaed|eesaze Ue anaeadeose 
itis ee Oe See ee el | a essere a5 eee 1 CORee CO Reee SOOM | Aeros sects Paeeeaeece 
SG Qe ee elerae ai 2232s 5552s 1 6 V4 eS gtecelbtecse cases 650) |e. sce ems dae eens Sia 
NSUO ecm csicie sacra fe wis oe aaa fasalneica on \adeeclBeacoccc Bh Sek oclerecne- SOO} || Fs scl eses | ceeeeteseee 
1) GSS GeO BEE Oe aE GSa EECA ED See tae Sars Paareae ceralee er se <t YE BER oe aoe orcas peroererooee 
Rp Ie | ees ache scctaatlne|eate nals -cekiesd| ocean el SM Pe L OOM Pee erecyae 1 
1G 6 S526 Sea Ae pe ocee SSE SSeS Or SSC SSESS BOmErs SSeanaeG Rmaserce A see aes otearavara| sae acaimecets 
Tbs: Se Se EE Es a Se Be See eee re ae Ea |soeec eet Cl i Sl SS oe SAAS ane ae 
Ov iia] 2a eed ewosed Gaetee2So SSAeecns AGBer a Sooo ees eet sess Bul Been Geeeenacae Seccr Saaanee 
Usy [Tees Sooo 85 SORE TRAD he cee eete ae cece lictelette siete |e case eile |= Soamismise scsi lactis st lbeecka clean pees tonteine = 

INTRODUCTION OF ADDITIONAL SPECIES OF FISHES, ETC. 

The fresh waters of the Hawaiian Islands are too limited to justify 

extensive experiments in acclimatization. The streams are necessarily 
short and during the rainy season they become raging torrents, while 
in the dry season they are either totally dry or else a series of stagnant 
pools. The principal streams are on Kauai, Oahu, and Hawaii. The 
only native fishes in the streams are species of gobies, known collect- 
ively as oopu. These have some value as food, but are not highly 
esteemed. Opai, or shrimp, are also abundant in the streams. 

Although the waters in and adjacent to the islands teem with fishes 
and other denizens of the sea, numerous efforts have been made to 

introduce additional species. Among the principal species so far 
introduced are the following: 

Black bass.—Black bass would probably thrive in the fresh-water 
streams, and as the streams are filled with shrimp, there would be an 
abundant food supply for them. During the summer of 1897 a num- 
ber of the citizens of Hilo procured ashipment of black bass from the 
California Fish Commission. In October, 90 of them (about 6 inches 
in length) were shipped from San Francisco on a Hilo sailing packet, 
and 55 were living when the vessel arrived. Through some oversight 
they remained on board several days, 34 of them dying in the mean- 
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time. The remaining 21 were at last planted in the Wailuke River 
near Rainbow Falls. The next day there was a heavy freshet in the 
river, and as the fish were never seen again it is supposed they were 
too weak to resist, and were swept out to sea and destroyed. 

Carp (Cyprinus carpio) were introduced some years ago, and are 
now found on the islands of Mauiand Kauai. On the formier they are 
quite common in the irrigation reservoirs and ditches near Wailuku, 
where they were first planted, but are not often sold, as they are not 
popular with the white people and natives owing to their muddy 
flavor. The Japanese and Chinese catch and eat them. On Kauai 
they are found in irrigation ditches and in a few of the fish ponds. 
They are sold principally to the Japanese and Chinese. . 

Cat-fish.—About ten years ago the late Charles Arnold, of Hilo, 
introduced the cat-fish (Amezurus nebulosus), which he secured from the 
mainland. They were placed in various ponds in Hilo, but none has 
ever been seen since. Another species (J/acropternotus maqur) was 
introduced from China a few years ago and is now oocisinaatlyy: found 
in the fresh waters near Honolulu. 

China-fish (Ophiocephatus). —This species, brought by the Chinese 
from China, is now fairly common in the vicinity of Honolulu. It is 
commonly raised in the irrigation ditches and fresh-water ponds and 
generally sold alive to the Chinese. 

Gold-fish (Carassius auratus).—These were introduced originally 
from China, but there is no record as to the date. As early as 1867 
shipments of them were being made to San Francisco. They are raised 
principally in the irrigation ditches around Honolulu. A few are also 
found on the larger of the other islands, especially near Wailuku, on 
Maui. They are sold alive in the market and are eaten mainly by the 

Chinese and Japanese. 
Salmon.—In 1876 some salmon and trout eggs were given to parties 

in Honolulu by the California Fish Commission in exchange for 100 
awas, which it designed planting in California waters. ‘There is no 
record of what became of the eggs. 

Trout.—The first introduction of the trout was, as stated above, 

when the California Fish Commission shipped some eggs to Honolulu 
parties. In 1894 a consignment of 1,000 brook trout (Salvelinus fon- 
tinal’s) was secured from the California Fish Commission and planted 
in the Waimea River, on Kauai, but they were soon lost sight of. 
About 1896 a dozen trout were brought to Hilo and, planted in the 
Wailuke River near Rainbow Falls, but nothing was ever seen or 
heard of them afterwards. As the streams either dry up entirely in 
the dry season, or become mere pools, in which the water gets very 
warm, trout are not suitable for them, as they require pure, cold water. 
Frogs.—The date of the introduction of the frog is uncertain, but 

it is known that some were introduced previous to 1867. In the latter 
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year a shipment from California was placed in the fresh waters around 
Honolulu. In the Honolulu Pacific Commercial Advertiser, under 
date of September 4, 1869, appeared the following item: 

Mr. C. P. Ward has imported a few frogs and placed them in a pond at ‘‘Sunny 

South,’’ his country residence at Pawaa [Oahu]. Some years since the agricultural 

society introduced some, which were placed in taro patches near Dr. Hillebrand’s 

residence, and soon disappeared—supposed to have been killed by the rats. 

In October, 1899, a shipment of 6 dozen was landed at Hilo, 
from Contra Costa County, Cal. They were of two varieties—one 
dark greenand the other mottled. They were brought in a barrel with 
a little water. The frogs were planted in various places around Hilo, 
and soon became abundant. In 1900 a few were taken for market. 
This year (1901) a few were shipped to Honolulu, and it is probable 
that catching them for market will soon prove remunerative. 
They were soon introduced on most of the other islands, and are 

said to have greatly assisted in the decrease of sickness amongst the 
numerous herds of cattle, particularly on Kauai, by keeping stagnant 
pools clean and eating the fluke (/asciola hepatica), a worm which 
infests the grass and slime in and around the pools. Cattle and sheep 
eating the grass swallow the fluke, which works its way into the ani- 
mal’s liver, sometimes killing the animal itself. Frogs have also assisted 
materially in thinning out some of the noxious insects which have been 
introduced. 

Terrapin.—This animal was introduced by the late Charles Arnold, 
of Hilo, about 1890. Several have been caught since, but nothing has 
been seen or heard of them during the last few years. 

Oysters.—As most of the early white settlers in the islands were 
from New England and the Middle Atlantic States, they undoubtedly 
often longed for the delicious oysters of their native States, but very 
few of them ever expected to enjoy a feast of them unless they should 
revisit their early haunts. In the course of time the Eastern oyster 
was transplanted to the Pacific coast, but for a while it was supposed 
they would not stand transportation so far as Honolulu. However, 
under date of January 28, 1871, the Pacific Commercial Advertiser, of 
Honolulu, contained the following article: 

A sensation.—We had one this week. We received an invitation to partake of 

fresh oysters, just out of the shell! They were part of a lot received by the steamer 

from California, and were they not delicious! We understand they can be delivered 

here for $7 per bushel. It is proposed, we hear, to plant a bed at Ewa on this island, 
a good locality having been selected. 

It is probable that the attempt at oyster-culture thus mentioned was 
not carried out, as there is no further mention of it. 

On October 28, 1871, there appeared in the Pacific Commercial 
Advertiser the advertisement of a San Francisco firm offering to fur- 

nish transplanted New York oysters in shell at Honolulu during the 
winter months for $4 a hundred. 
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In 1883 Mr. Allan Herbert, of Honolulu, purchased 300 Eastern 
oysters at San Francisco and, bringing them to Honolulu, planted them 
at Kalihi, but a heavy freshet from the stream covered them up. 

In 1893 the matter was taken up by Hon. John F. Colburn, of 
Honolulu, who writes as follows regarding his experiments: 

In the month of October, 1893, I imported from Mr. M. B. Moraghan, of San Fran- 

cisco, three cases of oysters for the purpose of planting. Two of the cases contained 

about 1,000 Eastern transplanted, and one case contained about 3,000 of the native 

California. They were brought down on the steamship Australia, in the ice-house, 

and arrived in apparently good order. I at once had them removed to my pond at 

Manana Ewa, and planted in a depth ranging from 1 foot to 2 feet of water. 

Some three months after I made a thorough search of the different places where I had 

planted oysters, and found that the native California were all dead, and of the Eastern 

transplanted about 50 per cent were still living, though considerably sunk into the 

soft mud at the bottom of the pond. I had these taken up and put down again, and 

some three months afterwards I examined them again and found they had started to 

grow; the new shell forming was easily noticeable. I continued my practice of taking 

them up at different intervals of time until the early part of 1895, when I was so 

elated with the prospect of my success that I made arrangements with Mr. Moraghan 

to send me down more Eastern transplanted, with two objects in view: (1) To have 
fresh Eastern oysters to supply the oyster-eaters of our city, and (2) to have them 

answer for the purpose of seed for propagating. 

I imported 38,614 from San Francisco by the steamship Australia, having them 

come in five different trips of the vessel. About two-thirds were brought down on 

the open deck in boxes, and were wet down every morning when decks were being 

washed down. The balance came in the ice-house. With the former way my loss 

was more in number, but the latter way was the most expensive. On deck I could 

get the oysters landed for about $10 a ton measurement, but through the ice-house 

the charges were 5 cents a pound for freight. 

As fast as the oysters would arrive I would have them sent down to my pond and 

laid out. In amonth or so afterwards they would get very thin and be unfit for the 

market. However, I allowed them to recuperate by getting acclimated to the con- 

ditions of my pond as well as to the food. 

In the latter part of 1895 I discovered young oysters clinging to stones and dead 

oyster shells. I have watched them very carefully and at different intervals of this 

year I have found more young ones. Of course the young are not as many as I 

would like to see, still I trust that in time I will be able to boast of a bed of 

Hawaiian oysters reared from the seed of the American Eastern oyster. From those 

I have imported I am in a position to furnish to those desiring oysters a mess of them 

fresh from the water. The last lot has been now about eighteen months in my 

pond and are in fine and fat condition, having grown twice their original size. 
Fresh sea water empties into my fish pond through gates and a large spring of 

fresh water also runs into it, thereby making the water a little brackish.* 

During the last few years very little attention has been paid to the 
beds by Mr. Colburn, owing to the pressure of other business, and there 
are but few oysters left on them now. 

This year (1901) there has been considerable agitation of the subject 

among some of the leading white and native citizens, and it is hoped 
that the industry will be taken up and established on a paying basis. 

*Report on the work of the Steamer Albatross, by Lieut. Com. J. F. Moser, U.S. N. Report of 

Commissioner of Fish and Fisheries for 1897. 
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PRIVATE FISHERY RIGHTS. 

Probably the most peculiar feature of the Hawaiian fisheries is the 
well-developed principle of the private ownership of the fishes found 
in the open sea and bays to within a certain prescribed distance from 
shore. In order to clearly understand this condition of affairs it will be 
necessary to revert to the early history of land tenures in the islands. 
Although we know practically nothing of the history of the people 

for some time after they first settled on the islands, it is probable, 
reasoning from analogy, that they lived in a patriarchal manner, fol- 
lowed later on by a tribal or communal system. In the meantime 
certain men by force of character and natural talents had become 
recognized as chiefs, and these men gradually usurped the rights of 
the common people and in time came to own everything. Whena 
king or chief died his successor claimed the right, and exercised it in 
most cases, of redistributing the land amongst his own friends and 
adherents. This continued during the reigns of many petty chiefs 
and kings until at last all the islands fell under the sway of Kame- 
hameha I, through conquest. The King at once divided the lands 
among his principal warrior chiefs, retaining, however, a considerable 
portion for himself. Each chief divided his lands among his inferior 
chiefs, who subdivided them again and again down to the lowest class 
of tenants. When Kamehameha II ascended the throne he wanted to 
redistribute the lands as of old, but matters had rested so long without 
change during the long reign of Kamehameha I, and the landed inter- 
ests had become so strong, that he found it impossible to disturb the 
existing order of things, except in a few instances. Trading in lands 
now became common, but it was not until 1839 that the ownership of 
land became vested in others than the King. In the bill of rights 
which Kamehameha III issued cn June 7 of that year occurs the fol- 
lowing rather vague paragraph relating to land tenures: 

Protection is hereby secured to the persons of all the people, together with their 

lands, their building lots, and all their property, while they conform to the laws of 
the kingdom, and nothing whatever shall be taken from any individual except by 

express provision of the laws. Whatever chief shall act perseveringly in violation 
of this declaration shall not longer remain a chief of the Hawaiian Islands, and the 

same shall be true of the governors, officers, and all land agents. Butif anyone who 
is deposed should change his course and regulate his conduct by law, it shall then be 

in the power of the chiefs to reinstate him in the place he occupied previous to his 

being deposed. 

It was not, however, until 1848 that land tenure was put upon a 
solid legal basis by the division of the lands between the King, the 
chiefs, and the tenants, and vesting the titles in each. 

Each island was divided into ‘‘moku,” or districts. The subdivi- 
sions of a ‘‘moku” were ‘‘ahupuaa,” which is really a unit of land in 
the islands. The ‘“‘ahupuaas” are generally long, narrow strips, run- 
ning from the mountain to the sea, and include mountain, the plateau, 
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the shore, and for a certain distance out to sea. The distance into the 

sea was to the reef, if there was one; if not, to one geographical mile 
from shore. The owner of this portion of the sea naturally had the 
right to control it, so far as the fishing was concerned, the same as he 
did his land. When he placed a tabu on it branches of the hau tree 
were planted all along the shore. The people seeing this token of the 
tabu respected it. With the removal of the hau branches, indicating 
that the tabu was lifted, the people fished as they desired, subject only 
to the tabu days of the priest or alii, when no canoes were allowed to 
go out upon the water. 

In accordance with a law which went into effect June 14, 1900, the 
fishery rights will cease on June 14, 1903. Some of these fishery 
rights are of considerable value. Close to Honolulu are two fisheries 
belonging to one person which bring in a yearly rental of $1,375. 
The fisheries on Oahu are the most valuable, owing to the excellent 
market for the salc of fish at Honolulu. -On Kauai only a few of the 
fisheries are of sufficient value to be rented, these being mainly around 
Waimea and Hanalei. One of these rents for $200 a year, while 
another brings in only $20 per year. A few owners allow the general 

use of their fisheries to the fishermen, reserving one species for them- 

selves, as they are allowed by law to do. 
Practically no effort is made to collect rent for any of the fishery 

rights of Hawaii. This is largely owing to the sparseness of the popu- 
lation and the consequent lack of markets for the sale of the fish, also 
_somewhat to the disinclination of the people to pay rent. Some years 
ago the Government leased the Waiakea lands (at Hilo), including the 
fishing rights, to private parties. The lessees tried to collect rent for 
the use of the fishery, but without much success, and, as the lease ter- 

minated in October, 1899, it became free to everybody, as the new 
lease exempted the fishing rights. 

The principal fishery right on Maui is at Kahului. The rest of them 
are practically free now. Merely nominal rents are exacted for the 
use of the fisheries around Molokai. Numerous attempts have been 
made by the owners to collect rent from the fishermen who frequent 
the waters around Lanai, but without success. 

No effort was made to secure complete data on the value of these 
fishery rights, as the whole matter would necessarily have to be passed 
upon by the courts in a short time and the owners did not care to go 

into the matter fully just now. 
For a more complete exposition of the laws concerning private fish- 

ery rights, reference is made to the preliminary report of Drs. Jordan 
and Evermann, pp. 355-880 of this volume. The same paper contains 
a discussion of the laws regulating the fisheries and of the measures 
recommended for the further protection and improvement of the 
industry. 
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THE FISHERIES CONSIDERED BY ISLANDS. 

Commercial fishing is prosecuted on the islands of Oahu, Hawaii, 
Maui, Molokai, Kauai, Lanai, and Niihau. Fishing is also carried on 

_about some of the smaller islands of the group, but it is done by fish- 
ermen from the above-named islands. While the fisheries are of con- 
siderable importance now, they could easily be expanded if the proper 
efforts and attention were given to them. For many years the native 
Hawaiians held a monopoly of the industry, but of late years the 
Japanese have been engaging in it in large numbers. The natives fish 
spasmodically, as a rule, while the Japanese give to it their whole 
time and attention, and as a result they are doing much better finan- 
cially than the former. It is probable that the commercial fisheries 
will be entirely in the hands of the Japanese on certain islands within 
the next ten years if they increase at the rate they have during the 
past six or seven years. 

At present but little deep-sea fishing is done by the fishermen, 
although this fishery could be made very profitable. Formerly the 
natives did all of this fishing, but the Japanese now monopolize it. 
Some of the best grounds are off the coasts of Molokai, and quite a 
fleet of Japanese boats from Honolulu resort to them; they usually 
leave on Monday and return on Friday or Saturday. 

At various places around the islands sponges of a fair quality have 
been picked up on the beaches, where they had been cast up by storms. 
The writer secured a few specimens which had been washed up on the 
beach and found them of an inferior grade, but still marketable. These 
were secured from Oahu and Hawaii. It is probable that but few of 
the better quality of sponges would be washed ashore, as they would 
be too firmly attached to the bottom. 

The bubonic plague broke out in Honolulu in December, 1899, and 
lasted several months. This proved a serious detriment to the sale of 
fresh fishery products while it lasted, as it was thought by many per- 
sons that the disease might be transmitted in this way. 

The native fishermen have a habit, in many instances, of calling 
fishes and other sea animals by different names at various stages in 
their life, also when there is a slight variation in their appearance. In 
the commercial tables these are generally shown under the name applied 
to the adult. In order to prevent confusion and misapprehension 
among the fishermen of the islands and others a list of the commercial 
species has been prepared, showing the names used in the statistical 
tables, and where two or more species have been included under one 
name the others are shown in the list immediately below and are 
slightly indented. The common English name and the scientific name 
are also shown where possible. Only a few of the fishes of the 
Hawaiian Islands are found in the United States, or where there are 

English-speaking fishermen, hence but few of them have received 
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the following list the English names used are, in 
most instances, generic rather than specific, or such as are applied to 
all or several of the species of a genus. Many of the identifications 
are provisional only and may be changed when the collections come to 
be studied. The list follows: 

List of Hawaiian fishes. 

Native name. Common English name.* Scientific name. 

Fishes: 
Aalaihi 

AKG OOS weade ee secs ce certs 
dN d es aaa ee yee eS 

J NIGH We eacaceemsecnoscoese: 
MOM OW seas 
Amaama 

“Anae 

Awa 

AWOL Sins aird.s See Ne ociem ee sae 
BOW COM EO a= star iei=tarestalaisl<rsict 
Carp + 
China-fish + 
alee aseoaasiepetele stints ecce 
Goldfishit:- 9352455 aseee nek 
Hapuupuu 
Raise 52 See eees se ceess 
Stim ans eee tee a 
Hilu 

Humuhumu meemee 
ERUITINNANS Sam oe ecco 
Iheihe 
TPR oe ee ate tais cte at hence 

Kea welease ie oe. oe eee 

Kuapaat 
Kum) 22 -i52s22 seis see = 

Ahuluhulu 
Kupipi 
Kupoupou 
Laenihi 
Lai 

Maha) 2.2 ese aeercmeeee 
Waa see She sae ee 
Lauwiliwili 
Laukipala 
Lolohau 
Loulu 

*In many instances the common name of a closely related species in the United States is given 

Thalassoma duperreyi. 
Lepidoplois bilunulatus. 
Athlennes (new species). 

AIDACOLC! 3-3 ce cise Germo sibi. 

Rees Ses BE OSC BS. Kuhlia malo. 
aasosqcusnocosesssaenbcgmecgs: Gomphosus and Thalassoma, species. 
BOnTtOn 22 ehcp vie sis oe ee Gymnosarda pelamis. 
Goggler -Ss25.)-c4enscese ee Trachurops crumenophthahnus, 

Carpe 2247 ia aSoe see ec epee aac 

Holocentrus diadema, ete. 

Mugil dobula. 
Mugil dobula (adult). 

Zebrasoma guttatum. 
Cheenomugil (new species). 

Chanos chanos. 
Do. 

Elops machnata. 
Thalassoma purpureum. 
Priacanthus cruentatus. 
Cyprinus carpio. 
Ophiocephalus. 
Lepidoplois modestus. 

Gold-fishy. 4.40. Seceo-te- Carassius auratus. 
Grouper -cccstaeee see eees Epinephelus (new species). 
FESS ISS ese ctademts Actes Lemnisoma thyrsitoides. 
Spotted sting-ray.....-...-.- Aetobatus narinari. 

Sa So Seabee ec ate won saws nates Anampses cuvieri. 
Linea ee Wace nee eet ioneaeeee Coris lepomis. 
EET a oahkin ene eiminae Soe ee eee Coris, Novaculichthys, ete. 
Batts Gaon Beets cae ena Coris gaimardi. 
Half-beakit 242 82k ua scisencese 

Owasso Ss sec Ses ecce tee Hemiramphus depauperatus. 

Amber-fish 
Barracuda 

Melichthys bispinosus, ete. 
Euleptorhamphus longirostris. 

Seriola, species. 
Sphyrena snodgrassi. 
Monoceros unicornis. 
Gymnosarda alleterata. 

Cheetodon ornatissimus. 

Etelis carbunculus. 

Upeneus porphyreus. 

Cheilio inermis. 
Iniistius, Hemipteronotus, ete. 
Scomberoides toto. 
Zebrasoma flavescens. 
Halicheeres lao. 

Buttertly-fish).22 2-5-2... Cheetodon quadrimaculatus. 
Parrot-fishe.esch eos see Scarus jordani, ete. 
Borin OGC Oe DEERE SECO OO HE Forcipiger longirostris. 
Mani pOSaitaes alelsice= == -i=te i Lampris luna. 
Flying gurnard ............ Cephalacanthus orientalis. 
Moonishiidolieiic.nsss =e: Zanclus canescens. 
Molphinweseceecteccse cic csee Coryphena hippurus. 

when the particular species in question is not found here. 

{ Reputed to be very poisonous. + Introduced species. 
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List of Hawaiian fishes—Continued. 

Native name. Common English name, 

Fishes—Continued. 
Mahimahi Dolphin viseececce se eee eee 
MAE sess. Surgeon-fish 
MDIKOUKO® jas. es55sc055cec5{asen OOse 28 502 eee 
NVR cate im cla laic sae oteie oes biaicincitete ciclo ne tee Sah eninee et 
IGUAL EIN Ro oes = fcs<.2. cee shies See eee en eo eee eee 
MAM OIOsa se na< ocecs sca ace Blying feb bddsecuee Seeeeeme 

OURS s,s a sic a alee GO ass cneoas eaeeesenee 
LESCOL See poe See Buon oce ma racocee 
MMRINAINO forsee aos sc os55 RUC Ger tighes 952 SS ee aa 
WaT S eee > HU rcs SSSR E Soe aaa ae ecco ceweewmee ce 
MANSCO NCO racer comin ciacs = on pects ee ance mete coe aes 
Manini\. 2225." We ads eeee Surgeon-fish 
MANOR Eas fas.cc cee llesuee ee Shark 

Heau 222-00: 
Niuhi ae5d0 
Mano kihikihi ........ Hammer-headed shark....- 

IM@UMBUES SS. cose ace eee solos oe adie Se eiaeeiswsinaeeacsseSe 
iar ee eee ate. cele seh Ie. oer ooo cain smock 
MOS aocc a ated su tcecacceces Rrumikefishive 242s aoeeace ese 
MOSNON.22----<5 cee te Soe Goat-ishvee-> .=2ses5-nes oa5 2 
ALE e bese eee isc Sotee eich | Secs Sickie Oe = coals cece sees 

1000 ee SCOR SRIAS [SOBs aes ee eee ee 
Eig a eae Pee | ae Sastre tee ccc ew oeniiemen teers 

HVRORN ese oe SE ers Site oe Goat-hshyes = es ee: 
INSTAR tee ae ceitoe dees See Surgeon-fish 
2D OSE habe a hare eB toscsteessaweté sie 

= AMCHOVVies oases eek cecicae 
NCE oan nanan nn eet 
INGRNG passe bere eee se sa Rudder-fish 
INI Neer are los ae ae tana sae Sales eas emis eee 
WGN Selects sccictee cle sicicce | mca ta ccieaaccnee ose aceemaccd 
INONUPINHOR ee s=5- =<. 0555 Mlyineafishrs -ssaccceeccee aos 
INTUMRER a nist aa ses ccicceese ‘RTM Pet-lsh\s esses eee 
ORNS! hen cost. come st conse cones |e sesso snocun]e ss osspaseeenseese 
(O}1 Bee BESS SA eee Mile- fishy serie sacs eeee aes 
Oililepe we. ons. Sewell GO e ee ae eect tartans ieee 
OI See esa och lecce ene be Bone-tishissepn: oo. poisences 

AmMO00M00 i3.56<=-=- 25 BE OS otrarsteavarnroeorineasie 
Okuhekuhe <-22 2252220222 
Olnless sisson ete ns 
Omaka 2 35.22 35.6022 2 3282 
(O15 5s eee ee eee seers 
(OTUs ae ee ee eee 
OOPU sss ao ae - eae toa 
Oopulines ir stse sJ-soase2-- 
Oopukal a= <2. 35525-25252 

| 200) 0): a 
Opakapake - 2.52.22... j228- 
“OnE Ged eee ee a 
Opuleys. oss. 2c scenee sees 
WARDAS. = -co00.c5552 ae oe 
PRRs 5 sian ee = 
Pakaikawale 
UIA ne ce a oes nal! wos mag cme calceac dase Gabees Sea 
leans $3 Sak See ee 
Ree ee oc Smock ce a ees cacice coheaes 
LE 20) (eee es See ee 
gn an Se a Soe d 
LEVER ORC Sue Se Me Oe (eee ep es pe ee eee ae 
(27rLS s eS eee eee Sureeou-fishe a acess oe 
PARANA Otoc8 8 ee Parroe-tish cesses sae soe 
Panulvatlits> =.) 5-55.5=o- Bee Clee. ee eee 
RADO AS 2 Lae eee nea et mae \ 
PAO ATA cla Se sans soe ae fete te ee ieee ge et 
ED bee eee Sac cesbocne becSatie cotecen osacbles ose acee 
Rae ee ee eee | na ciaatee nan omen ein comer Secale as 
UU ee as a ee ee en Oe eee 
er oe cea een oe a alec secs ew oases conetesoccce ss 
BERBERS Me tae treats m= SI aioe = roel nolan nai ainleye <a =iezie:'~ 
Puaa humuhumu......... rIPPSr-falt: soo. co0cle5 coe 
ihe te on. a cst eet ceies Socece basses ceecces ee 
HA ES 2s 8 5 Scie craven SNIDER TAI ere nak ce sons ee 
PMT Soh os oe cee ew oo Burzeon-hen es eee 
LP | 2 ee oe ages Sei eas sess cce voee secs 

Moray 

Scientific name. 

Coryphena hippurus. 
Teuthis nigroris. 
Teuthis lineolatus. 
Malacanthus brevirostris. 

Cypsilurus simus. 
Parexoccetus mesogaster. 
Abudefduf abdominalis. 
Kyphosus fuscus. 
Spherodon grandoculis. 
Zebrasoma hypselopterum. 
Teuthis sandwichensis. 

Sphyrna zygeena. 

Ostracion camurum. 
Upeneus velifer. 

Polydactylus sexfilis. 
Spherodon grandoculis, 
Upeneus trifasciatus. 
Teuthis olivaceus. 

Anchovia purpurea. 
Atherina (new species). 
Hyphosus fuscus. 

Scorpzenopsis cacopsis. 

Aulostomus chinensis. 

Monocanthus spilosomus. 
Alutera scripta. 
Albula vulpes. 

Thalassoma purpureum. 
Perkinsia (new species). 

ISLANDS. 459 

Carangus melampygus and C. bajad. 
Remora remora. 
Eleotris fusca and Gobies of all species. 
Tetrodon hispidus. 

Paracirrhites cinctus. 
Apsilus kelloggi. 
Decapterus pinnulatus. 
Anampses evermanni, ete. 

.| Cirrhites marmoratus. 

Platophrys pantherinus. 

Teuthis olivaceus. 
Teuthis achilles. 

Teuthis matoides. 
Searus paluea. 
Scarus gilberti. 

Salarias, species. 

Paracirrhites forsteri, ete. 
Cheilinus hexagonatus. 

Balistes rectangnlus. 

Seriola purpurascens. 
Teuthis dussumieri. 
Echidna zebra. 

| Gymnothorax (new species). 
Gymnothorax undulatus. 
Leptocephalus marginatus. 
Gymnothorax pectus. 

* Reputed to be poisonous. 
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List of Hawaiian fishes—Continued. 

Common English name. Scientific name. 

Fishes—Continued, 
Ohi tee se eee Parrot-fishs bos yo seeet ae ae 
Ohuulas2o2cec Steeles ee oeeele PROMS? ere te cere eee 
LON bis ta ARE Se eters ete ool hah aH Reems ere a etet 
WRG Ste oe ne Sao te Mloundert ss 234 
RU ee cs etter eo ei Noe foc cia) potatoe casper Oe 
Ulde ne os a ee es GI ZaNG=hShiek ase ase eae 
LO Ee b 0 Es aera eapey Seo he cat | PE Re Sh 8 eC a Pg 
LG i Sa ee ea oe ea at ary re ee abe atin a 

earn Bea ioe roma cere ete oll a AER Shree ere cing cot ores 
UIE mrercteeera ote ee re ete a tate ERE eS rafere rate tien Cee 

PA PlOPlO\s ac /<2 (Sot Clee Sas oe aia wide ates oat ciwewercinaaete 
Uilwaskihis se eek se see iThrend-fishisajsc5-cessee seer 
Wmaum alec s. ses see = wee Be eae ane Soe oman eerse 
MW OUOAS sai Snee tei aties sans |Se Rae ee Se aeons ees aeeageaae 
UpPapalls sasec.c cach eo ee ae ae oe nee aa nee 
We iin aes insciaecioar Pquirrel-fishi 2s. 2725 2--a- 

PalWecsccoeangs snoseaee|oaees GO icsaiseee see cra gases 
NSW BD arash oe rs Se | ES SEE os See Sone 
WiwatWilSssccen soe aan Wile=fishis iss onsyousoae ccs 
WWietlahoae Gees 25S edema aia aie oe aes ste ene aoe ais 
WiCKG ss osc so eae osteo Goatshishwan sos nce hee eens 

COTA ral)» Uae rete ses ase carer at fre ero a eee a 
Wiekepueoisen cass see called ee eee han Sone eele Sesees se 
Wiekeulayens-ss3- 2205-2 Sunmmumlletiss.s-oeeeee eae 

Wekepahullt 5:5, -eeeng.| Qe. Seren An Boece eo coaees 
WiGClGaia <2 ccc eee Barracudas: jooseseescoceee. 
WGI ia aesbe ce a2 = alee Soa Se Std ouieteiosiee 

Crustacea: 
Opaiet Seana cae SHTIM Dey tea saeco es eee 
Papas sc eaeeee se tenes Crabess. soso eee cates 

HASTY OSs, s Ee A toee (OKO as oe ae eee ep nie ore 
LO ERS Eee nee ae rere Crawifishosss 5 eeseeecesceees 

AVORNIO. 22 SS eee se GO enn Sheetaseee 
Wlsapapals sess .c--- <5. |oeae GO? BAS. ch ass oases 

Mollusca: 
Conchivg ssscseeseeeceee cues Conchiersseetc-baasecsceee ee 
Ma MZe UCR Jere sets setae See eae ema eee mere eae 
ECGs tian Selsec sees Octopus! 2s kos eer 

Heeipulloa,. Asse Se. 5- 8s U-ee GORA ARS tase a ecoeceece 
PUN ORE a see cee ace ael | sana Ol O fsa ane Scere ese eee 

MM Bese lace weavers SCi Crp etre Neste encarta 
eho wes sac. ae ee eee nie COWRIEFE Ssh Sorcerers 
Muh ez asaes 22 =serten eee (QS Guide eae ee aacee 
Oleparsiekisa Ses ene Claires = sass aner eae 
Opihi a. ee eee ak Dib ech ols) Koes Seer tes Toe eres 
1 Oe SBE H Ba aa eee Rees 55) SO Se Da aot ame nee aemnee coer 
IPUPW eos sjeci=ine = ita aoe Seaismailys sete re aiscccmcmyeiae 
Wana ss nc. cccche sclsoeee nee SGatE RRR ish oe ccocraemseeeas 

Miscellaneous : 
TORS iis ocicnaccteseeseeicece TORS Sawenin oh emysces ance 
HONUE Seabee eee cee eecer MuUTtle ee seni sete eeeeaseene 
MAIN eee oe oareccce nee IA ORY Araceae Siorcrevere ater arearee 
160) ) Ieee eerie eS ee IB6che-de=mer #2 ae mcesearas 
INGIAS Ase. haces weniceetnceeee POLPOISG 2-555 --erseaeeee 

Calotomus sandwichensis, ete. 
Searus ahula. 
Aprion microdon. 
Platophrys pantherinus. 
Aprion virescens. 

| Synodus varius. 
| Etelis marshi. 

| Carangus sausun and other large species 
of Carangus. . 

Carangus species with yellow fins). 
Alectis ciliaris. 

Apogon menesemus. 
Myripristis murdgan. 
Myripristis (new species). 

Monocanthus spilosomus. 

Upeneus (all species with yellow stripe on 
sides). 

Upenoides vittatus. 
Mulloides pflugeri. 
Upenoides vittatus. 

Purpura aperta. 

Cyprea carneola, ete. 

Tellina rugosa. 
Neritina granosa. 

| Melina costellata. 
Ricinula horrida. 
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GENERAL STATISTICS. 

The three tables below show in a condensed form, by islands, the 
persons employed and nationality of same, the boats, apparatus, fish 
ponds, and shore and accessory property used in the business, and the 
catch by species, together with the value of same. 
‘The island of Oahu leads all the others in almost every phase of 

the industry, followed by Hawaii, Maui, Kauai, Molokai, Lanai, and 

Niihau in the order enumerated. 
The Hawaiians predominate in the fisheries, followed in the order 

named by the Japanese, Chinese, South Sea Islanders (people from the 
Gilbert and Marquesas islands), Americans, Portuguese, and Germans. 

The total number of persons employed was 2,345. This does not 
include the persons engaged in the wholesale trade of Honolulu and 
Hilo, or the persons engaged in the various fish markets, as these have 
been shown elsewhere. ? 
Oahu leads in the matter of total investment, with $200,544. Hawaii 

is a poor second, with $25,172 of total investment. The total invest- 
ment for all the islands was $272,591. 

So far as quantity was concerned, the catch of akule leads, but 
amaama was first in value of catch. Other leading species were malolo, 
ulua, aku, oio, awa, moano, kawakawa, opelu, opihi, and ula. Oahu 
leads all the other islands in the quantity and value of catch, followed 
by Hawaii, Maui, Kauai, Molokai, Lanai, and Niihau, in the order 

as named. The total catch for al) the islands amounted to 6,2 2,455 

pounds, valued at $1,083,646. 
The inalolo catch was confined almost entirely to Oahu, only 3,080 

pounds being secured on Hawaii and Molokai. Odau and olepa were 
taken only in the fisheries of the island of Oahu. Lolohau, nohupinao, 
okuhekuhe, wolu, frogs, ounauna alealea and pa were taken only on 
Hawaii, while the carp and puuili catch was confined solely to Kauai. 
li, pakaikawale, puwalu, and loli were taken only on Maui. 
A remarkable feature of the fisheries is that but five species—aku, 

oio, uku, ulaula, and ulua—were taken commercially on all of the 

islands. It is possible that some of the others are also to be found 
around all of the islands, but are not sought for commercially. 

Table-showing, by islands and nationality, the number of persons engaged in the fisheries in 
1900. 

Nationality. | Hawaii. | Kauai.} Lanai.| Maui. | Molokai.| Niihau. | Oahu. | Total. 

| | | | 
BR OTIGANS eee aes ane 2 at eed é once In| hoceoetand|scsnagaccs pevedésose 6 
COMERC Has 52s2.0--- =) ' oe sn = 8 | 34 |...---.- 3 | 20) esa esstalattel= 173 238 
Hawaiian men..............| 318 104 | 40 151 | 103 82) 471 | 1,195 
Hawaiian women........... 87 16 | 6 SO seentee 28 4 183 376 
WADANCHE S boo asccs slwiwte wc i= o's 134 | DO) |eeess 37 ASE SODODoE 259 485 
IM ijy Weta le 2 A Ser eae See a as seer [eeetes os Scone Sa| Reese [eeeeese eee leneaeboete 2 2 
sontiniSealslanders's.2). 2. S/o. j<504)ce.sss: [ities OSS 25) dees OA eee 18 | 43 

Totals see yee 549 | 20% 46 297 128 12 1,106 | 2,345 
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Table showing by islands the boats, apparatus, fish ponds, and property used in 1900. 

Hawaii. Kauai. Lanai. Maui. 

Items. 
No. Value. | No. | Value.| No. Value. No. Value. 

BOBUS ents ci sinrene eee oe nnseater cic 198 | $16,945 $2, 875 80 $7, 675 
Apparatus: 
CLM CS tee coe wise cielo erecta 16 780 435 43 1, 550 
Gillette ne eee ss see one 96 DEBRA ea | AOS. seals emacs 28 700 
Bag Metso secs seas ce se cee 4 T20 SF DS) ee S200 es cero lems see 49 2,103 
Castinetsyecoee. Sacce- ceca. ect 100 Gee Nall Ol eae eaacblisnessaonas 27 270 
Di pMmetsee = newer acces selec 25 IPR wrt) lle, Peellisgacccualssseeouede 25 63 
OCG) DANE) Seen ceamacsoogenllaceecacs Koesosduaa | 2M ts ADM boooteballeeSooscpce 6 6 
WAM CSeiac eee ese ae seeiaseecee = 568 (Ee eee os 124 
Dp (735 Fa ied OAR aia a (| aks ee i ie ete 29 35 
Baskets (tish))\)>sce-csee seer 30 BOO tale w.calloccisasste bow seco eee ene 39 390 
iBasketsr(Opall)) peseeeeee see eee 52 26) TIGA Ro PBs abe occ occas meal oeereaeine Seen eee 
SUATOS Ep ce i Gems sine vac cmeninse 8 Bol ccdouls ede qr 46 cdc ccs dasiesseis te |ee tena eee eee 
Hishitraps Or pensss. o si. Seve sce ccelsbioec sac cciss nes oalloeeoaece |e seme ea cae isetne cll erect eee eae 

HMishiMondsss--wesoe seinen 4 1, 200 eo eal) E Bee eee Ses eee lease ses cer Saccac 
Shore and accessory property ..-|--..-.-- 1S SV All Le pee aad CY Col ee 120) eees eee 2, 255 

MOLAU A. Sacerer sete cise cen tories Pa Pal lere ea BSc Ss Sceseeee Be Wis) Eeeea cine 15,171 

Molokai Niihau Oahu Total 

Items. 
No. Value No: | Value No. Value. No. Value 

IB OWtS ae cous See els cee nee aaeE 39 $2, 950 4 $300 348 | $30, 980 745 $64, 940 
Apparatus: 
Sen eS ee cise ae ae Rese Pee cas 9 751) Wesoee pecdaoas 19 1,195 109 4, 285 
Gilllime torsee ee hae atone 14 SATS Seer Ropes oa 441 8, 871 593 12, 393 
Bag Mets) < <j a's isciciccie sce ess 9 LSZOOU eat se ail eraycleisieicie 29 1, 955 96 6, 248 
Castile ts Seine. racer eochicene 43 AS ares eset 83 1, 235 269 2,675 
1D eye) CA SR omR aS Roce reed sate dec | Seecsac aad tosOaa lSodaaree 68 304 146 520 
SCOOP MES ejecc cso accts cristae le cel eters icv [eissiclere s eiateleicte se eile rare ree 69 45 85 61 
AMOS te seis ione oa nee ne tiee Gere 1,149 
SPeaiseeeme seers casesee eae 166 
Baskets (fish) .......- 1, 230 
Baskets (Opal) ...-...- 50 
SNATCSE sa eee see see eee 3 
Fish traps or pens 1,500 

Bish ponds. cc seaectiectecrweee 166, 775 
Shore and accessory property ...|.......- 6205 Bere Dh Reeep ace A O60 Ne coe tees 10, 596 

Motalern gases oc esac ce see caleeceeeine 740M eevee 2 BY. e5ucdaR PAULO oy CN ae 272, 591 

Table showing, by islands and species, the yield of the fisheries in 1900. 
: ae 

Hawaii. Kauai. Lanai. Maui. 

Species. 
Lbs. Value.| Lbs. | Value.| Lbs. | Value. Lbs. Value. 

6,270 | $1,568 
1,516 439 
1, 697 170 

EAN eee secece Seema eerie ce means QT ASA Nl 18280) 5 ov Secallasesee as 735 234 1, 000 199 
Aholeholetss.< .hoe 4 eet ee eee 1, 424 PAD eee (Semone logaoacaslooace eed 3, 498 1,049 
Alcuc ines esac nce eeeeonee 179, 492 | 19,171 | 10, 892 | $2,724 | 38,000 | 2,111 82, 400 7,009 
Ale dried Sy teens eA EeEE eS 21, 000 B40 aise ccs ate SSE oul RR ES SORE ee ee ee a ee eee ee 
Mkuile:freshwecca-ce ce osdeccsseece 293,759 | 38,952 | 73,614 | 7,361 | 33,000 | 3,300 | 138,400; 13,840 
Akile Orie ss). accesses 10, 340 620! | ome ateserarellayctareteiais || Cretciess a rerell le mcieteteisl| ersicietee teres eee 
Amaama (mullet) .............. 8,593 | 2,573 | 60,760 | 9,115 | 12,000 | 4,800 24, 000 7, 000 
APN BID aaiais ae releinas seis nies eis ys Siete ots 
NW Sige areiniarale tiotee mine eile ares ee ae 
Awaawa, fresh 
HAWelals ciaiciseiserstosce eee ences 
Aweoweo 
Carpe. soe sa eee neice ete 
HA pPWUU PU 3-22 asaesaee = aceee 441 2atiol| stersvelers’=j<\llrerteteteto 213 21 2, 623 263 
ELainlisireshyes seo sceseeecmees 2650200) 12, D86)|sscccsee|hemeeees 38, 800 760 6, 100 305 
ainhitdried ss aececsccice = ce cee 8, 200 (at RSeeental Raeeorne Gemenaca |soeaaooe saeco seras|(tostosce 
Haimanwe es 020-e2+-sc0e cease 1, 462 96) acs. aiedellooc cece 300 15 513 27 
AER etiscaceato males mcicecece cic 45 B ascetics ace b Seell Seciemajal eter 7, 296 876 
in al ea eee ee ost cc iciks co ciseciceme 1,194 aK Meee he cess a5) Gcecacollasoocrac 12, 713 2, 548 
1s (thipelcioenh | cose ueaRaeaesaoseee 14, 410 UG BE ease oecssose 1, 400 112 6, 200 496 
MCI Ch Satesccns se ece te cc cceease 8, 400 B80 osc soca lessee 5,300 | 1,590 10, 348 3, 384 
1) CAMS tee ee ae eA RE a sense se cal naemcete seas pric bosbaccalGeaccose 2, 546 256 
NGO R -ceate ie ecesteretese esos 1,500 GOs Baeeeaed eeeaeroe 10, 625 170 10, 700 172 
Kahala peace sanisosstoneeccctace ZN SHOU Clea acageullssascnac 5, 300 824 9, 686 1, 359 
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Table showing, by islands and species, the yield of the fisheries in 1900—Continued. 

Hawaii. 

Species. 
Lbs. Value. 

ISSIR S586 555 sees 500 $50 
LINDL S805 5 5a Se Oe eRe eee 4, 399 440 
KAIGK AIG See i acs calc occ0c-h sess 300 30 
IRA WGlOR EE: a ncc cc teiceecwecccsas 1, 600 128 
TSE eee eee AT, 323 | 2, 837 
ISO 5 ea 12 
LSC ee eee ees cas 600 30 
UG eS O23 6, 300 588 
AEGHOUPOU Bae e- ms scacccsseeenee 148 15 
TOP CIPI (a ee 5 eee 1, 200 118 
Lai 2,522 136 

Kauai. Lanai. Maui. 

Lbs. | Value.| Lbs. | Value. Lbs. | Value. 

Paper | eie rt. 125 $i3 4,050 $507 
Been errs || totes cies 1, 300 52 11, 809 | 472 
So cencad| eaecesae 500 50 1,145 115 
Sean paces 700 70 600 60 
ee eee |stoe sone a 12,000 } 1,200 40,300 3, 380 
Bases saan 1, 600 400 48, 300 9, 660 
Rete os ee teisicles 1,219 122 3, 200 | 320 
Benue -easeoceees 2,714 | 1,357 14, 400 4,275 
ee ae lease malls aitiatee ell ewrencinrcets 2,125 850 
Sen ane 313 78 3, 424 856 

13,266 | 1,659 
F 54 

WERINBINO sec ence sees S aoc kes 50 4 
Misia 23. a a i ate ere 5, 0389 382 
IMamOa Shane) isco ceccs sdecesc ss 2,186 83 
WOM USED GU pe Se ee SR Eamets nae Bei rey Sie oe 
Nikrawaln cee see. SEE ay 275 23 
WUOTTO vines ee aaeae eee ee 143, 460 | 25, 163 
MoanOsGnied: oss ecjsece. a2 eee 6, 100 305 
RULED RE g Slee A ta oe ae 2,000 300 
INTs 2S oe as eee anaes a 25 3 
RRC = Se oan Sea 23 ee 10 1 
Lila iit ae = he Oe ee ee eS 2, 200 220 
LP ETE TS Se <I ee i ry 400 40 
NUMIPRII shee ate = seen nese ee 12 1 
TN 1G) 00 OLS he, 2 ey ea ee ee ee 24 2 
WohupinadOtrce: -secsc2-525 280 300 30 
JN DI a ee eae 385 19 
iow. 22. eT eae ee 64,609 | 9,775 

180 18 
iL aly 83 
2,100 210 

200 20 
1, 888 134 

350 53 
Oopuhue: .2 5222-22225 cs ceed sce 709 69 
UST) SC eo ae 1,139 93 
Opakapaka ©: o20- 2 3265.5 52520565 412 41 
Mpernviresiies oe oo. las ose sae 51,396 | 1,636 
Opelu;dried’> 2. - 35.223... 22 ise 23, 100 805 
ODUIES Soe ete ne oo toa once cee 
IRD oe De aS a eee ee ee 
Pakaikawale 
Pakalakala 
etre ee eee se ted e os 55 eee 
PR eee ee keto 
ANAT che eee ee = 7 tee aoe Sees 
LETT tone: Se Se Bens OPES al [Cae ae 
LER 1G upped ears 
[in bila ae ee ee 
100) hee RS fh Ome een aac 
Poupou 
Pua-ii-.. 
i209 3 ee ee 
OL os ee es 3 a 
1ej74) lh Gee Seas See ee eer ba Cee eee 
Tea UL ipepeiee oi J Se ec ee eee 
RPE . 5022 cee See ees oan ae ees 
(0) ees Boe Onn 
ORCI S Foe Se ee ee oe ne ee 7 
Nila tila = Pa eee = east ee ee 615 61 
iui cresh S26 = 2528 64 oe eee 88,675 | 8,564 
LUNES RCs by Caro Se See ee a 8,214 246 
WUminumaled ss) 25 1.15-2 252 ae 200 20 
(OC GT Es SAS eee ee eee 40 3 
MIPADAMIN wtse bce td. eset eee 1, 524 68 
OO SRE: Se aan Ee es 34,061 | 2,136 
LS Ue a ee ee ee eee 210 17 
RRULIRCer meen Se Sool AE cee cca e SeiEecbiews 
(WG SS aEe ee EA 1, 000 100 
WiGCR oo ae ee so oc cect sc cse teem 600 60 
WROMIRE Ee Rees SF oe eee 400 40 
WIGHGHS! oe wes one ce see to des lesen oe aecc|oeesccidelscccwces}eaas sete 
1G RO a Oe eee 380 190 
Hpnkeukewe. 2.3225 50.. 852.555. 10 1 

961 80 
82 8 

“5,800 | 1,450" 

F400 ree 20 
244 61 
70 7 

12,500 | 200 
1,200 | 300 

"3,241 | 810 

ere ia ieng 90, 

96,552 | 14,341 | 590 148 
88,162 | 10,016 | 12,100 | 3,025 

Ce SA Na Re a tia}. 3 lL 
Pie le geo ia 167 

Cy Ne eee Se 700| 70. 
Tra Tig [NGA aes oe 
te ee 2, 854 286 

2,129 582 
6,417 | 1,478 
3, 600 274 

780 78 
493 49 

40,200 | 10,075 

C) GNOTT | > meee 303 
200 50 
150 2 

77,500 | 1,270 
71,200 | 17,800 

a 603 | 125 

Te 675 | eae 168 
118,377 | 29,594 

re GEO! ical 294 

haere 260| 6 

(aren lh wee 478 

"41,156 | 10, 289 

200 
90,725 | 14,334 

Patel iln st 110 

RnB nits 154 
4.735 908 

SBOO Nee 300 
2) 400 360 

18,412 | 1,841 

eb ds 700} 175 
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Table showing, by islands and species, the yield of fisheries in 1900—Continued. 

Hawaii. Kauai. Lanai Maui. 

Species. ; 
Lbs. | Value. | | Value.| Lbs. | Value. Lbs. | Value. 

ible (Octopus) ses cseseecee oeeeee 17,416 | $3,031 | 3,000 | 750 | 2,200 $550 4,198 | $1,050 
Honu\((tuntle ees oscee see aee 800 | 64.) abees se lh, So Siar ete ae oe | eeetemrerats 975 49 
Ina, (Sea, ef es)i2250 ssee-6 2-0 See 620 G2i eee oe | ies See 300 75 2,870 718 
WehoO (COWIE) hea sete sees 200 LONE Siig o.crnsa'll omiee «|e detec Seheemiseete 1, 736 435 
immu (alge) ae... byeee ee 2,150 188 397 | 81 720 180 2, 680 268 
olin(béche-de=mer) ees oa Was Aodccoaseellesnsmiocs|(-aeeeeer [Geese Os) saat s |e semen 1, 158 116 
Miscellaneous shellfish ......... ga sieeia wale wean | Sema alerts Betas tele eereallleeistereree 150 23 
Muhee (squid)... -s.22.--. 2242-52 le cine eae wees ates Si teretells REE nel rete ete 200 20 3, 675 368 
INGA (PONPOISC) o-oo eeiee a 300 80: | chasse: |heeo-fealCseseseeles seek ee laceae eee see 
Olepa (Clann) \.2- she Sass eS Lk sss os Sa esos 5 aries |e Sew eicie [ts ate eeeee ote ets ere pete eel siete ees ee eee 
Ounauna alealea.........-.-..-. 720 (Pe See a atl nee ee SP Sse apa lsonescoc 
@paik(Shitmp) peeeereoesnecee sane 1,118 280 | 400 | 71010). Reneoose|saaopode 2,500 625 
Opinl (Wbbsay oye) ps Sa coasweeesesar 16, 150 ASA ema ee Pee ee eee 1,327 289 

Se ee PNG E mS On are seni 300 BOSS Siena | sees Shims lees eiseseelll sce een ae ee eis seers 
Papal (CIADS)i cerns eces ae eee 800 200 | 4,567 | 550 150 38 1, 500 375 
Pupul(searsnail’) ees Saabs l Poe osc). all Seems] see eren oe lee call Sisco eee aereeioeiee 515 52 
Wilax(erawiish))\.<s-ae sacl ee ee 1592953 ab Sn 622 | 156 | 6,100 | 1,525 22, 631 5, 657 
Wana (sea egg)..........------- 1,514 151 800-160 600 150 8,880 | 2,220 

OLAS eee eae eee ee 1, 304, 311 137,734 403,521 | 89, 993 |212, 628 | 29,853 /1, 159,117 | 190, 929 

Molokai. Niihau. Oahu. Total. 

Species 
Lbs. | Value.} Lbs. | Value. Lbs. Value. Lbs. Value 

NOVA T He Setesicetsnicitiecurcna = cee 2, 875 6) | enesone lee teens 3, 876 $969 27, 451 $3, 858 
NWN eae etree asthe ewe ee 1, 205 ASI Messe ees cat 5,921 | 1,481 9, 722 2, 280 
NTS 5 a eae peter Do [pene fe Ae IE Reet ae | lahemneios 9)544 |- | 283 4, 351 464 
PAST oS Ee soe ae seh 603 (UW Be Snesean Mosorste 1,909 241 31, 731 2,014 
Mholeholeywst 55. ete.) ee 1, 834 Paw eerie IEbe moc 12,612 | 38,155 19, 368 4, 691 
Mou freshye. 282-2 sees ones 33,300 | 3,996 380 $95 56, 589 6, 277 401, 053 41, 383 
Aku, OTIC ano Seah eicig ootal| Bee eo Sell oerners a | ee ae Sl ee es | ec tee eet |e ee 21, 000 840 
Akule, HTESHs cise cee ese tjacieieeies SERCH OAM SR B1 il lace cal rena 2 oe 66, 643 | 19,828 | 839, 328 81, 672 
FSG DNS A G0 a C=, 6 Negara apa eer: Seas EVE vay Gene ee [ON Sd 22a ER 2) 2 yal ees | 10, 340 620 
Ngo ees, Fook ke he 823 9 SR Aral sen 8 eee ee | ae ea 23 65 
‘Amaama (orale Gy) Sa HAL E5498 S15 Ay ee ee el 508, 794 |125,920 | 721, 661 177, 562 
AN UISalIg ama aes Sec ee nts ee aed | eure 2 24 4 39 5 
AWB ccc ee ale ow eigaciacitene eee 2438, 035 59, 783 
Awaawa, fresh 5, 698 1, 968 
Awaawa, dried 3, 100 465 
TAN CUGE Wel 2 ae te ae 2 © a i 866 144 
IAW COW CO! os (a1s o/s cic icici ietsiesieltome 15, 465 4,300 
Camp 5 ot eta ee 2 semen, seeae 1, 500 150 
G@htima=fisheese se! seek ees 3, 988 1, 396 
Maines ewe eee eo ne eee ames 193 48 
Ha vdniedme sth 2s. 22 essccees soe 800 120 
Goldsfish osname eke seccnn nee 4, 854 607 
Ha pups sos-- tease oe sete 5, 669 598 
Hauliuli, fresh 35, 920 3, 651 
1B USTDTU A vit TAC beso Dane met eee te) Usted van | les Sus Een |ROrice ns deal | nite eee de ewe Nt So giles 8, 200 656 
Hihimanu 4, 065 317 
PET ne te as are Bee Se 8, 336 1, 005 
in alea ir ech ee 18, 746 8, 304 
Humuhumu 44, 077 3, 043 
NhHeihe's Bassas bolasscaasels 29, 300 6, 718 
DE eta teeetctet ace Shee ee a ee 2, 546 256 
TAO aan Mae Siete hd Sasa neoen one 22, 825 492 
Kalbalatepias coe eee een 61, 825 9, 086 
LECH Core ent sere ea Le 5, 742 785 
Reglanes Hacc ta socal tin hoes 38, 695 2, 246 
Kealekales) 4... ck ae Viet 1, 945 195 
Kaw eleauss: oss) Sate nee 2, 900 258 
Kawakawa 191, 482 24, 361 
IKtQU Cs eels eoeisiscltae Sestaoeeeee 643 96 
ReOle. Rete: shes estates 49, 918 10, 062 
1QUGH OLY: ea A ene eee oe 9S eA 2 5,019 472 
UGuhochpeeert eee te 55, 970 13,171 
Kupoupou 3, 343 1, 133 
ESUP UPL SAS ettisce.. Reece nse 139 16 
Paden hie A oie occ sore eee |e ae eee | eee | 6, 617 1, 473 
Ties Sass E oT Le sane ee 17,790 1,995 
see an sesee Sere tte se rc 8, 425 855 
eanihate eetet a sat ee 7,514 881 
MoOlOWAMF ees. c-shiacls aco Ree 50 5 
Mahimahi 18, 634 1, 580 
Mati sae yeene cel 9 oa 38,578 699 
IMatK OUKOMRA se 539505 8c0n 5, 597 561 
Malay SRR are bee Beeld 341 64 
Malamalama 32 4 
Malolo (flying-fish) 578, 082 148, 085 
Mamamo 2) 488 614 
Maninile ce ceeceueee 25, 528 5,111 
Mano (shark) 18, 833 
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Table showing, by islands and species, the yield of fisheries in 1900—Continued. 

Molokai. Niihau. Oahu. . Total. 

Lbs. | Value.| Lbs. | Value. Lbs. | Value. Lbs. Value. 

NTE TETAS Ge cae aS a eee eee [EE $86 
WOT ETE CSE oe eS ere eRe eae 391 $39 322 
NOOO Mines esece cs ccse sai = = 5, 497 825 42, 023 
MOAN ONGC bocca 5aiemina sc =2|s ack eee svete daceale 305 
MIGIEIN [5255 5a ee em Pie TIE bs end) 4, 368 
VRE eee rere p anil oe 01S Cini sicls © sisi) ‘cca cis se Be ee 123 
PNP oRIIN Ulestsrete tec arsta (oie ne winsaernal| acyoc aes omens 10 
SKA! asec Gece OSE eSec BD oSee 1, 696 
INGRGyerer mer a = seas Scie anon se ceiene iene 18, 479 
NGM polis sees” ote sede clk et Ae ee ace 12 
INT! Saas A eee ae 325 
WORD DITA O Rese oi )a7- 2] eee ere eee 30 
INTO ERS ee = SOF ee eS Sees y } 5, 133 495 
O) Siete eee est Sale east -ce| sea ice ere oe ieee 80 
i eer er 74, 076 

MiaMne RW Sees sete ces oS sealeesacees 1 
OU) — BS SSS ee ee ae 541 
Omiakahial ee see ss acces cleicinayeicis| iso sece|yeege 1,116 
CONG UY yea eae A Oe Sense (elie a 1, 861 
ONG a oe eee eae 462 
Opes eee ere ena noesaleoue Saal ee eacees 630 
OOpn bie ns recess] a= 89 
(OG) NTC SS S52 see Se ceopeeceneoe 1,196 
Opakapaka ..- 647 
Opelu, fresh. -- : a 17, 033 
WPElUR ered sect hes aos eit [eke wos beaten. | 3; 805 
Opler eer anaes see sce ces t WA 7 1, 214 
LPG ic 8 ee ee 1, 303 139 368 
Paka Wee sere sae ones aalkeecnic ot |ane eee 180 
aes tise eee Re Ser eer tL mee AS eee 127 
DTS ¢ Sbc5 ASE Ca | NSE Pee (pean ar 223 
Leola ne Oe eee Sean eee 4,129 413 4,375 
LET eo ee ela ae See eee 9,700 | 1,455 1, 455 
Walamivseee so sstec ea fs odiew ses 2,540 38L 2, 822 
Pe at a a ee 745 75 170 
ihieereeremiee eS 82s 4dl ee cede tiie els i 239 
IETUIE Dn Soke 25 GOS ea eee ee aaa Eee epee) 33 
IPTT sane Laan Eee es DCC Meee etl eee 192 
BOW UOU ME ao oc seas a a2 | es ooceelsmeaness 54 
TAGE 5 See eee eee el eee ae ny eee | 340 

1,892 
14, 421 

470 
153 

2, 837 
29, 818 

626 
18, 155 

LUD, Says eee A , 692 : 107, 397 
Pe ROLICOR Soc tee Con lu sece. clean acne 756 
“De Tear ET GSES See ae ee ||, ge (ea | a 134 
WD ET eae ae SAECO EE EE BEE a ieee eile a [Seem 5 
Pipepal ies ee ee a ee os 561 
TR Pee anon cle) Hae carers we 11, 680 

LONGI datede ce beeen oe ae ene eee i) | Sa 63 
VMOU Beets Sy aaa oes ae ae AE i ce ae 370 
WROK Gee reece bee 2222 21, 420 
Woleas ste mowers) 2k: 2,493 
Wile erm eile eee 40 

LoS be 175 

IGG PSEC Bde SaaS OES Sea ee eel Pie oa (aes 190 
ACU Cee ean see eka ee 2 we ‘ 14 
Heel (Octopus)! sseoccecsn. wos: bee cede 12, 242 
Honu (turtle).. k LM ae 479 
Ina (sea eggs)......-.--.-- See ee Pe ee ee 855 
Bebo (COwrie) tee sass cece soe! 445 
iL Gh) pees oe nee ae ee se ee 5 5, 316 
Loli (béche-de-mer) -........4])..-cgee|.--+-.-- 116 
Miscellaneous BHElLASH 20. o|lo comme lees nce e clean nceee é 23 
MRDNCS (SUMIG) ES «csc eis tec ciomdcrs (eeiste sae latin nce ; ) 392 
INGE (BOLDOIRG)(-5.- spese cones ese ansc|aotaenes|scceetese 32 
DIEDHA(CIAII) sou Sate soe Soe sooal ows dees ae tet ees |os-e cae y 49 
Oninnnn mlealeno. 3A s-crcecbe sabes tcelnees cee -lacloeciea a 72 
Obst (RLTIMP) ov eresctene ate Dette mec ltac osalesacee oe 1,902 
ee Gin Vet feos ate caaes f27[edeneea Setiaceet 20, oe 

ee a se Sas honey eae Baten ee ect eal Saintes tete 
Leia (Gas) A eee booeere bbacasee pacuonee| poocsrcr 5 8, 831 

Lp (5 ar Eo | a Se ed [aeconicias race 5 52 

(TUES (Gettg E12) | Cee ee eS BAe eeenn banecced bpcsease 17,947 

IV EEE (HER CLES le cece « - nivoe' no | vce sieesis| owls vizin 3, 891 

Mobalesee ss sess ok 376, 255 | 67,599 | 29,525 | 5,623 |2,737,198 [561,915 |6, 222, 455 | 1, 083, 646 
| 

F, C. 1901——30 
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THE FISHERIES OF HAWAII. 

This island is divided into the districts of Hamakua, Hilo, Kau, 
Kohala, Kona, and Puna. The districts of Kona and Kohala are also 
frequently subdivided into North and South Kona and North and 
South Kohala. The only places of importance on the coast are Hilo 
on the east, Kailua and Napoopoo on the west, and Kawaihae on the 
northwest. There have been more railroads completed and projected 
on this island than on any of the others. The Hilo Railroad Company 
was incorporated March 28, 1899, and so far has completed its railroad 
from Hilo to Puna plantation, 23 miles. The Olaa branch leaves the 
main line near Olaa mill and has been located a distance of 17 miles 
through Olaa toward the volcano of Kilauea. Work on the Kohala 
Railroad was begun in 1881 and completed in 1882. This road begins 
at Mahukona and runs along the shore to Niulii, a distance of 20 miles. 
Although constructed primarily for the benefit of the sugar plantations, 
the railroads have been of considerable aid to the fisheries, as they 
have furnished a regular and fairly cheap medium of transportation 
from the fisheries to the plantations, many of which were inaccessible 
to the fishermen before. . 

The Kohala and Hilo Railway Company was incorporated in June, 
1899, and when completed will run from Hilo, through the districts of 
Hilo and Hamakua, to the port of Mahukona, in the Kohala district. 
This will tap an especially good fishing region, which is but slightly 
worked at present, owing to the lack of transportation facilities. 

In August, 1901, the Kona and Kau Railway Company, limited, 
was incorporated. This company intends building in the districts of 
North and South Kona and Kau. 
Along the coasts of the Puna and Kau districts sponges are fre- 

quently washed up during storms. It is said by persons who have 
seen them that, while not of as good quality as the Florida sponges, 
still they are thought to be suitable for some purposes. No attempt 
has been made as yet to utilize them commercially, although it is pos- 
sible there would be considerable money in the business could the 
sponges be properly prepared for market. 

The tables which follow (with those already given) show the general 
features of the fisheries of the island. 

The Hawaiians predominate in the fisheries, 405, counting men and 
women, being employed. Although the Japanese have only engaged 
in fishing on this island about ten years, they already number 134, 
and are rapidly increasing from year to year. Only 8 Chinese and 
2 Americans were engaged. The total number was 549. The line 
fisheries employ the largest number of persons, 408, followed by the 
cast-net fisheries with 105. The seine and spear fisheries employ the 
same number of persons, 67. 

. ‘ 
4 

- 
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BANANA PLANTATIONS. 

Goldfish, ete., are raised in the trenches. 

LANDING FISH (AKU) AT WAIAKEA, HILO. 
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Canoes, rowboats, sampans, and seine boats were the types of boats 
in use. ‘The most important form of apparatus in use in the fisheries 
was the gill net. Lines were second so far as value was concerned. 
Only four fish ponds were used commercially. The total investment 
for the whole island amounted to $25,172. 

Hilo district was the most important fishing section, followed by 
Kona, Kohala, Hamakua, Puna, and Kau districts in the order named. 
Akule was the leading species, 304,099 pounds, valued at $34,572, hav- 
ing been secured. Aku, moano, oio, ulua, and hee were the other 
leading species. The total catch for the island amounted to 1,304,311 
pounds, valued at $137,734. 

Table showing, by nationality, the number of persons using each form of apparatus in 
the fisheries of Hawaii in 1900. 

ach Oe 
| | 3 : re) 

Zz = Lo} STB 
; : Saeco ae as | pe 2 B Hens 

Nationality. Bc iee 2 > a ialhio wc +5 +s ce) ae Cas ) 3 |e la S| = “ Ey Ul na 2 2 am So |Wo° 
Elo|w] @ se RN crevasse tad = | o'ag Set vote Atanas es Serle. |) HEU es soa iPals 3 5 a z we Ss |e um 
tee |) 22) MSP TS Shae ten aA ep a eeey sl) aes ae |i zete 3 = 

PRIMERICADS: 2: = 2 ces < .... ol |e Bes ere eens Pee Retest hee eae lespemeate hos | Seegeeay (eel gee IF epee 2 
C@immese - e....-5--.--5-- Weer |eecce ices oral Eincera| Omens | aa oa ce eee Ieee eee Sucaste 8 
Hawaiian men .........-.. 41 | 18 | 20 78 40 | 282 67 | 8 nb eet 2 35 318 
Hawaiian women ........ BEI ec ie thet patie [Day etree lfovslsts ioe | Steves O21 |poccae 18 87 
RULES i teelentala = i=) >.-/=1= - PAD! Te esse | 240) |pocemc TAS ee [See eel SESE Hes oa an Se 134 

Motalieeee. = 2os22 a5. 67 | 38 | 20 105 40 | 408 67 | 8 15 52 11 53 549 

The line fisheries occupy first position, with 998,916 pounds, valued 
at $110,855, more than two-thirds of the total catch for the whole 
island. The principal species secured in this fishery were akule, aku, 
moano, oio, ulua, kahala, and kawakawa. 

The seine fisheries were second so far as quantity was concerned, 
but third in the value of same, the gill-net fisheries being second in 
value and third in catch. The principal species taken in the seine 
fisheries were akule, opelu, ulua, and iheihe, and in the gill-net fish- 
eries akule, hauliuli, uu, and ulua. 

The cast-net fisheries amounted to 61,531 pounds, valued at $4,292. 
The principal species were akule, aalaihi, ahia, and pakii. 

Opelu alone were taken in the bag-net and dip-net fisheries. 
In the basket fisheries manini, puhi, and opai were the principal 

species obtained. 
Hee, kumu, and hihimanu were the leading species secured in the 

spear fisheries, while ula alone were taken in the snare fisheries. 
In the hand fisherics opihi, ula, hee, and papai were the leading 

species captured. 



468 

Table showing, by apparatus and species, 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

the yield of the fisheries of Hawaii in 1900. 

Apparatus and species. Lbs. Value. Apparatus and species. Lbs. Value. 

Seines: Gill nets—Continued. 
VAS ayn Te ee eae ee oe 359 $36 Wile: ye see ees 2,675 $580 
yh ee eee eae eee 700 105 Umaumalet soc. -4sereee- 200 20 
Atholehole3 = eas seeeee 1,200 180 (WOuOa as. . 2b 2-2 eee 40 3 
AMT AAI a eee eae A 3, 900 975 LORE Sos Sena See 7, 900 790 
Alcule arene: en eceye 11, 400 1,148 Uiwalis-Sepyseaen cee eee = 210 17 
IN WIS) caterers nie ae ore cc en : 200 20 Welker ete ee ceoreeel 500 75 
Ab aleve «pote a Be i 300 24 Welea sett sh 252s cee: | 600 60 
Whi Wee. == sys crsene = oe 7,300 365 Hakeuketcs s-- sseisasee] 10 1 
TREK Oe factors ae tetas 1, 500 150 ax pie: Lhe ons eee | 7,825 939 
[Kahl ates eee cee. 290 15 |————_ 
Kailase. Sea. bis se2sc 680 68 otal) tess sess secs | 63, 312 8, 180 
Ka weleak a. eajscceche sence 1, 600 128 SSS =| SSS 
Kawakawa ...-...------- 2, 600 130 || Bag nets: | . 
(Reams Sree eee esis aes 1, 800 138 Opelusireshefes--- ee 18, 000 390 
Magentis 2223552205" <2 300 30 Opeluy dried! 222222222252 | 14,100 423 
hae eas Seige eae eee ees | 400 20 rs 
Malamalama,.....2.-...- 29 3 ITO Galless gett see ees | 27,100 313 
Ma OlOsteees sce ene ee 800 64 ———————— 
MAM Ob seemens ceeaecaaeee = 206 4 || Cast nets: 
Mikal ne se atte 275 23 Aalaihieetee- scares anne 14, 075 710 
Moamo- tees een se Socks 1, 400 140 Ah wlulblie ae eee erin 100 10 
ING@HU She ceeeca- eee ecsne | 2, 200 220 FATNARM Brewin e sees ee 1,800 900 
INMUDNU eet ore iaectengece ee | 385 19 AIG) ase Se ceeitechee cee 11, 579 554 
Omalkangeees se eeeeeeas 2,100 210 Alsule:. 528 ch. tecks ccc 18, 136 1, 268 
Opeluyireshv. 2.222. 4--5- 12, 623 407 bah a ie aie 5 eos: | 3, 251 152 
Opeluvdned se sae ae: eee | 7, 400 222 Olallete: Semen Aa aecoecne al 1,132 78 
PakaikaS.2 eee a 1,745 175 | Oopuhues-fes--< tees 609 61 
PRIS eee aoe yae ae eee 300 12 Pakilivs sseecnc ae eee 10, 849 559 
Baliga a esi ep oseerse oa 945 95 — -—- 
Pie ee ee eee cee 800 80 otal 52232 Seseseeaes 61, 5381 4,292 
Wilae sas ate cass becceees 417 17 == 
LOD A erore esame meres 4, 800 696 || Dip nets: 
WOeKeCs sis. cc. cisscueetsisiee 500 25 Opeluys2s3-38.2- Sree cee 22,700 681 

Mobell Aebs sce see seis 71, 447 5, 939 || Lines: 
a INIT See aE 23 Me OA 15, 722 708 

Gill nets: Mholeholetin-. ose eee ee 24 2 
ING Vente = ees eee ees 200 20 Mc ireshian= aes see 179, 492 19,171 
JAS UEE iit aeere aoe oee tbe snr 100 15 Akos nied a see as sce ee 21, 000 840 
PAWiah Sent oe ces ee oe eeR 75 6 Mule preset fe. see eee | 248, 114 29, 125 
INI 6 aa beeches -ebasees 183 18 Akuile xanied 82. seeps | 10,340 620 
PAKUNC ais ces aoe feeceisicien 16, 109 2,416 AWOlan ces -ccneanece wen 1,040 58 
PAST EAN cee oo. Beer soe ee 15 1 Ha puupwuys-tesce ses 441 27 
PACWC lancecmoen Ear eee: | 800 80 Halil eineshe ese ne: | 18,820 1, 506 
IN WIPO WO sth sa. senses: 25 6 HMaulwili; driedes-* 25.25 8, 200 656 
atlas 2 Soest eee. - 7, 200 1, 080 Jablenbrevnol eo Seesabon sae 290 29 
je bles eee ee are 45 f Mina] eave See = 222 eseree 944 94 
ERTS a= ee se 1, 400 140 Pumubh wm ues es = ea | 13,010 827 
Nheihes=-2-. Bee eee a ee 1,100 165 Kail ail a) aeae eee ae eee | 40, 486 5, 892 
1 Sf feb 2 ee ee 500 50 Kalekale 3." oe agac- 300 30 
Kalas ache esssesce 2,900 290 Kawakawa......--:----- 44, 723 2,707 
10) Kae ee eres ene 12 1 KU aipaaiieene eee meron 600 30 
Ke ee = hese see 1, 400 140 Kpoupou Pee. -as-s42 === 148 15 
Laenihi 100 8 Ihaenihise so ee aston 800 80 
alee sent aes eee ae 510 51 Al So sejcsis Sas see eee 1, 612 65 
Laipala 10 1 Mahima hi eee eee 9,390 723 
auinaus¢ bass kee ee 80 6 Maikoiukosses-essseraeees 96 10° 
MOQlOW A sees ccs eee Te 50 5 Makear osio7c5ac5 ceecmnee 146 15 
a nih Gee ae eee ee a ees a 100 10 Malolo nesese: aoe eee 480 48 
irl coll (oy ee = 50 5 MAMI See sesecieee aoe 2, 039 82 
IMamam seen aae ne ene 20 2 Manse sc cen 4s sera - 1, 800 72 
IMAI Ole re yecrs core cece kee 180 7 Moano iresh@esssaseenss 142, 060 25, 023 
Maminiinccs ahs. 54 ences 1,300 130 Moano; dried: =-2--2-.5-- 6, 100 305 
du! oy tel lp eee ae ee ee A 2, 000 300 INODU AS cee ees sees 24 2 
MU Se siticnracesee eee cues | 25 3 Nohupinaos-2222-0-4--ee 300 30 
Naan oer ates 10 1 OlOe secede eens 63, 109 9, 635 
WiGielieeaasssesseee es gece 400 40 Omiltte cag sste5te Basee 200 20 
ING p alias eee 12 1 ONO! <aeesas tones eee 1, 888 134 
OlOy Sanaw ee erate eee tes 1, 400 140 Oopubise:s- 55. 2 ich-tasszo-~ 100 8 
Olale Se aea sere. eee rae 45 5 Oopukares: ss:.022225-22- 1,139 93 
Opakapakats aeea-eooee 112 11 Opakapakasss-s2-5 5. 300 30 
Opelwae ase ae eee 514 51 Opeluetreshe s-eees-eee 2, 499 107 
iPakealakelas 2 sis acnc cect 61 5 Opelu; driedis-2225---f 1, 600 160 
Pasi) 2 Seen ctaese eee 20 1 Opule) 2 ect eeseee ae 32 3 
paleo sees aectoe names 1, 400 140 Palka 5 ete emer cree 400 32 
UK OR eae oe toes 10 1 Palani... sacesocseser ee 2, 600 169 
IROOWFSA nem oesee cioecjetee 300 30 Puli. een cece 3, 295 198 
IR OUD O Us ee feos) ae oe 60 6 PU eee eee 17, 892 1,113 
PUM ee ae eciccece cre 1, 200 120 Wilewiawstess cose seesee 405 40 
LOT ea on as nS oaee Ee Oe 809 81 Wk Aiba a cece es 18, 372 928 
Ulster ke eee cee 300 30 Wiwasireshise sees eee 81, 200 7,288 
WInDlat oes hee ee: | 210 21 Wlun, diled. 9.5.6 esse 8,214 246 
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' Table showing, vy apparatus and species, the yield of the fisherves of Hawaii in 
1900—Continued. 

Apparatus and species. Lbs. Value. Apparatus and species. Lbs. Value. 

Lines—Continued. Spears—Continued. 
MPR PALUMes ce hisstcn. cee 1, 524 $68 Palani ss sees pee ec 2 see 500 $90 
WEU o sdoeGocs Soo seceeesees 26, 161 1,346 PU a UWes sees acl sce 200 20 
WOM eerie nee cis scenic 400 40 1 Ege k CD cee pa aeemeenene 418 63 
PCC eee eco bee - = Sse 22 3, 142 314 Mee hasee i-ecceeeecsb--/ni4 12, 674 2,347 
INCI =. oo BSRSGeaeeseaaas 300 30 Jel a en 52 se Bene menne 800 64 
Ounauna alealea.....--- 720 72 UW eareese ae Ae ee cs oye ce 100 25 
UMRe ce canseeseetsces cs 3, 025 303 OSes SSS SSS 

————————_—|\————— Total sss2e4 ee 4-2 18, 964 2, 946 
PRO UR See hinwictecis Same s = 998, 916 110, 855 ee 

—————  — ——— Penares: 
Baskets: WIS cee are ce eee ee 600 60 

Min alent cenecc estes 250 25 SSS SS) SS SSE 
Li A eee eee 819 82 || Hands: 
MaMa Oh 2 ese — ue ccc 30 2, 13 yee Se ee Nes Seer 1, 600 370 
Manini= = i255. 522--55<- 1, 700 170 | NY pee Bl oe a 620 62 
Pal amps Sek oars = skate 200 20 Lehoos. sos: . See eo 200 10 
12 Olkr eee se See 100 10 MDT D ie be esas See eee ae es 2,150 188 
Pohis.t20 bo socs.222 ss 25s 1, 400 210 Opibiz. fis e eee hE 16, 150 484 
Opaitrasee-cas.sc.2 5050 818 205 [Pao oe sae ee eee 300 30 

—_ Papal. 04% 45 Sass oscce 800 200 
MRQUAURS seh oe oe = saa oe 5, 317 724 WIS) ceecec eaten taren ee 3, 745 431 

SS SSS Wamar cere Fhe. cseks 1,514 151 

Spears: ed 
DUN AMS ces sas sscee 1,172 67 Totals. s-teeeteuw. aw - 27,079 1, 926 
Ligqahen (eee eee ees enoe 3, 100 310 

The fish ponds on Hawaii are of very little importance at present. 
While there are a number at various places around the island, only four 
were used commercially. Gill nets alone were used in the fish ponds, 
and their yield in 1900 was only 1,853 pounds, valued at $416. 

Commercial fishing was carried on in but two rivers, the Wailoa and 
Wailuke, both in the district of Hilo. In the Wailoa River baskets, 
spears, and lines were employed. The only commercial fishery for 
frogs on the islands was carried on in this river. This fishery began 
in 1900, the year under investigation. Lines alone were used in the 

Wailuke River, amaama being the species sought for. 
The following table shows the yield and value of the river fisheries 

of Hilo in 1900: 

Rivers. Apparatus. Species Lbs. | Value. 

Baskets’: 3 :</j<,<,/('<'oi0i021 swell Opals! saeaoseeiioe 300 $75 
sue 2 OMe eee eee OOP) 0 so) ae 390 53 

WHOA aes Jo eco ao scece Joes secs Spoamsccee es rec ckieie S BEM TOSS) S225 552-6 4-5 210 105 
WAMESE SA oace cm cie stances ea lbcece CO. ae eee 170 85 

Sosek es eee ere CA AN Bie. 28 Soe 520 130 
VG fe) > ie ee ee eer Noy): eee Se CONS. Se ete 800 200 

KAHOOLAWE. 

This is a small island 6 miles west of Maui. The raising of sheep 
is the only business of the island, 10 persons being employed. These 
people have a seine which they use in catching a supply of fish for 
their own consumption. Formerly they sent the surplus to Lahaina 
whenever an extra large catch was made, but during the past two 
years they have evidently done but little, as nothing has been received 
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there from them. There are said to be plenty of fish around the island, 
but the owner of it claims the fishery right and refuses to allow the 
fishermen from the other islands to fish there unless they pay him 
for the privilege. 

THE FISHERIES OF KAUAI. 

There is little fishing prosecuted from this island, although the 
adjacent waters are said to teem with fish; but this is largely accounted 

for by the fact that the efforts of the islanders are devoted almost 
exclusively to sugar-cane growing, in which more money can be made 
than in fishing. The writer was informed by numerous white resi- 
dents that during the greater part of the year it was impossible to 
purchase fresh fish at any price. Occasionally a few peddlers with 
horses and small carts make trips through the easily accessible por- 
tions of the island with the surplus catch of the fisheries. Those in 
the vicinity of the fisheries drive to them when they are in operation 
and thus secure a supply of fish, but as they are operated but a few 
months of the year, and frequently encounter bad seasons, owing to 
weather, etc., they can not be counted upon for a steady supply. 
Kauai is divided into five districts, Hanalei, Kawaihau, Lihue, Koloa, 

and Waimea. Waimea is the principal town. 
The natives predominate in the fisheries, followed by the Japanese, 

Chinese, and Americans in the order named. The bag-net fisheries 
employ the greater number of persons with 72, followed by the line 
fisheries with 64 persons. 

Table showing, by nationality, the number of persons using each form of apparatus in the 
Jisheries of Kauai in 1900. 

| Leyuay 

| es a5 , | 
é = Hu S 

Nationality. - > > - A esi : Se 
3 =| A q = a ‘ ae gg joo 

|i, etsien aes an ee gh ee 4 Seal age A |S2r 
= =| g z = = AS; a os BS jor 

| wm io) -Q :é) A M A MD Q dq ja 

Aumericans) sess ssesane snot eee i eeeeee ul PEA DS eae Salsa se ce | Nees |e eee ee | 3 
Chinese Se See hive siamese leeeserae 6 18: |pse4-2 POU LEE Sloe Lose ase leeeeee | 34 
Honwaianvmen) sashes on nea 8 9) 53 PR Te oer (UN PINS: 5 ire) Se ff 2 | 104 
Hawaiian wOmen* 22525 sees cel ecceier We ieoca|eceest on ee seas Pos 0| See pacoce tis, die wets 10 | 16 
Japanese Bese assesses nesesaeees Ree ol aeeee paceee 6 ee es Eater Bb ete se [ivan | Peeeee fb So 

Total .2-fatees tase encase 9) 5 a5.) 72) | 2s 6h!» sR EON 1640/12) Gals SON Mee07 
| 

The line fisheries yielded the largest returns of any of the forms of 
apparatus in use. The principal species taken in this fishery were 
ulua, uku, oio, and ulaula. The bag-net fisheries occupy second place, 
the leading species taken in them being akule and amaama. The 
seine, dip net, scoop net, gill net, spear, and hand fisheries follow in 
the order enumerated. 
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Table showing, by apparatus and species, the yield of the fisheries of Kauai in 1900. 

Apparatus and species. Lbs. Value. Apparatus and species. Lbs. Value. 

Seines: Scoop nets: 
Akule (Hahalalu)........ 12, 414 $1, 241 PUTS Fs Sen eect och actos 5, 100 $153 
LACT OS SS ee 5, 200 780 || Spears: 
Ore pane ieee oom ae wise. 2, 900 725 WAC Clea see oe cone ice aon 3, 000 750 
(ate oe Se 1, 800 270 ———— 

——__—___ |__| Lines: 
tale eae See ee 22, 314 3, 016 INST eich 4 3 ee CO ee 10, 892 2,724 

eal OlOMCEe Cee ach oeeee 36, 061 9, 016 
Bag nets: | (Cie hg) SRM ee es 45,722 | 25, 408 

Akule (Hahalalu)........ | 61, 200 6, 120 (OREN TOY AEs cee Rare ammeriod 26, 552 14, 341 
IATAB AINA See espn Soc tacscinas 23, 510 3, 527 Wilttay at Sap ee Sse ae 72, 529 8, 363 
‘Oia kaan a.) Gee eee | 13,013 3,276 NG) eo) Beats da Aten Be 11, 950 2, 820 
LOU CASO e) 3" aia ane ne ence 13, 8383 1, 383 

Lotte cee see eee 203, 706 62, 672 
SRO elie eee = ae ee oe 111, 556 14, 306 _——————— 

SS Se | ES 
Dip nets: WGIMU se fees Sse ejemiceeee 397 81 
WG Tes ee Bee ae cee 8, 300 1, 660 Wilts acevo staat eecces 622 156 
1277) 12 ees ee ee ee 4, 567 550 WE oe 4685 Ssagcse sonener 800 160 

Motel. |. sas. =< Season 12, 867 2, 210 Totals. fone ts sescns seS5se 1,819 397 

Gill nets: | 
WiGTe bee Sa Stee eee 4,100 820 

The products of the pond fisheries are of but little importance, as 
the ponds were few in number and did not receive much attention. 
Gill nets were used exclusively in fishing them. A few German 
carp were captured in them, and these were the only ones taken com- 
mercially in the fisheries of the islands. The catch aggregated 28,409 
pounds and was valued at $3,931. 

The river fisheries of Kauai, like those of the other islands, are 
insignificant in extent. During 1900 fishing was carried on in the 
Hanapepe, Waiaula, and Waimea rivers, cast nets and opai baskets 
being used. Amaama and opai were the only species taken, the aggre- 
gate catch being 10,250 pounds of amaama, valued at $1,538, and 400 
pounds of opai, worth $200. 

THE FISHERIES OF LANAI. 

Schools of fishes congregate around the shores of this island, and 

it is a favorite fishing-ground for the fishermen from Lahaina and the 
eastern portion of Molokai. Only natives were engaged in the fish- 
eries. Seines and lines were the only forms of apparatus in use, but 
a number of women and children engaged in fishing with their hands. 
The total investment in the fisheries of the island was $3,478. The 
principal species taken in the fisheries were akule, aku, amaama, and 

ulua. The total catch amounted to 212,628 pounds, valued at $29,853. 
The portion of the catch not consumed locally is usually carried to the 

markets at Lahaina, on Maui. 

The products of the seine and line fisheries are almost the same, both 
in quantity and value. In the line fisheries the aku, ulua, kawakawa, 
and puhi were the leading species, while in the seine fisheries akule, 

amaama, kumu, and iheihe were most prominent. 
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Table showing, by apparatus and species, the yield of the fisheries of Lanai in 1900. 

—_— 

Apparatus and species. Lbs. Value. Apparatus and species. Lbs. Value. 

Seines: Lines—Continued. 
7A CARIN OBUOCCOODACOOCOSE 335 $84 aulinlineesaeeeeercacncre 3, 800 $760 
Aue: ies ee See 33, 000 3, 300 In IM an Wee ee eee 300 15 
(AMAA BF 335 fase wees oe a 12, 000 4,800 Buimubumulesesss esse 1, 400 112 
Wheihes maces saesiieccees 4,100 1, 230 Theihe-s2ss<ceu gees esas 1, 200 360 
TAO Sse see cececis cheno ne 10, 625 170 Kahala s cccececsecenoee: 5, 300 824 
Kalla Seen neocesscecc ces se 1,300 52 Kaki occ cache oes tee 125 138 
KRealekaleccs.ccceses2s-<s 300 30 Kalekalesesemancsacccses 200 20 
Ka welea.aactic<ecic eee tee 918 92 Kawakawa....-..-...--- 12, 000 1, 200 
NGO oS cetecar teccscieeccns 1,600 400 Mahim gine es serena 1,300 
IRouapaa.|.2ece.-csecnss 1,219 122 || Mano sien se nee 961 80 
GUTS tones cate ie ie ec e 2,714 1, 357 || Moanoztcasstncessee tee ae 4, 200 1, 050 
Aen ss Sees eee 313 78 Ole ee Oe eS 3, 241 810 
Mad eS ace cateiais <teareisisiaie 460 92 One eee ec ceo eee 300 90 
MaMa UME eee eeeeere eee. 82 8 Pakakit hiss. seemece scenic 182 18 
IMOaNOws saat ene see eee 1, 600 400 1 Ee Sy eas Soe Ree eae 845 127 
MOI acces: See ieee 4 20 Palanises coeence scence 1, 500 225 

We ayers iniw Sresereraia Sete Wiawrsierele 244 61 POOW B22 22 cee monies eee 200 20 
IN fell Pa eee e e eee 70 7 Bualueecer se sec scenaee 1, 000 250 
IN GD eases cos aleoecaen 12, 500 200 Puli See ote see 5, 200 1, 300 
INenwe isi 2 aces cecess--=- 1, 200 300 Wik sj 22ce. secs aceeeene 1, 800 
Opule ten. ns-eccapeeee. 747 149 Wilaie ieee eres 216 43 
Rakailakel geese. -pecsees 665 67 LOPS ae eas ah oee 590 148 
BING Sec eaeetctioos eee 3, 500 56 LODE re ate ans a 12,100 3, 025 
IPOUD OWS seers mise eee cere 200 20 Upapalucss-ss-e-- 4 114 11 
PU BF icieee, nies ctecstesae aa criss 8, 750 140 WWM se ceeeicnsoemce 1,111 167 
Pua esas cee sere tee: 1, 182 296 Wraluti-tsnsen coo eee 700 70 
WVCLOR eee cic fees aster tere 936 94 Weel Calis ctaaanicccmasctiene 1,700 170 
Miuhee ses sss 25s 25 23 200 20 

a Total. /---2Sccece = eease 101, 398 13, 690 
ROU es Me ace eeeces 101, 160 18, 645 

——_——__— || Ean as: 
Lines PUG C i evatavarniels nlaralarsyaye/oleloratetel= 2, 200 550 

AQW&....-. ajelaisia/atsiaistsissor 180 54 1 hoy: tee Ree ee ay sector 300 75 
PAS 2 See ee ee eas oes 110 11 Lim. 2.2663 eee te. 720 180 
PASSES oo eel aeteiainj2 clecea eis 400 150 PAPAL. > co. 2 camae cate ee 150 38 
Alene. NOs EL ete 38, 000 2,111 Waste: Fak ee ase 6,100 1, 525 
BANW EGE = siai2ras: 2) sizisieteieirsiclels’ate 345 35 Wiinaseheceeccsceceer sine 600 150 
ASW Wee rete Aa ye oS Nomis, & 365 182 ——_— ——_ | ————_ 
AWRCOWOCO sas sf=s0- jose 200 50 Total s-cenye. sss seesce 10, 070 2,518 
Hapuupuul:=22-s: s-sse se 213 21 

THE FISHERIES OF MAUI. 

Maui is divided into five districts—Hana, Honuaula, Kaupo, Lahaina, 

and Wailuku. Kahului, on Kahului Bay, on the north of the neck of 
land joining the two parts of the island, and Lahaina are shipping 
ports with fairly safe harbors. The principal port is Lahaina, which 
was formerly a place of much greater importance than at present, hav- 
ing been the favorite residence of the kings for many years. During 
the palmy days of the whale fishery Lahaina was a popular port of 
call for whalers who wanted supplies, as Maui was noted for its pota- 
toes and wheat. At one time the Pacific coast, during the early gold 
discoveries, drew most of its food supplies of these products from this 
island. The whalers in time ceased to visit the islands, and as the 
mainland furnished its own food supplies after a few years, Maui rap- 
idly decreased in wealth and population. Sugar is now the principal 
crop of the island. Lahaina and Wailuku are the only towns of any 
size on the island. 
A railroad now extends from Wailuku to Kahului, Sprecklesville, 

and Keia, and this has aided somewhat in extending the opportunities 
for the marketing of the fishery products taken at the Kahului fishery. 
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The irrigation dams and ditches on Maui contain numbers of carp 
and gold-fish, but no commercial use is made of them as yet. The 
Japanese and Chinese take them in large numbers for home consumption. 

The fresh-water streams contain gold-fish, oopu, uwau, and opai, 
but practically no commercial use is made of these, although large 
quantities are taken by the natives for home use. 

Table showing, by nationality, the number of persons using each form of apparatus in the 
Jisheries of Maui in 1900. 

Pi k ag ei 

Nationality. B 3 ® ® a) A 3 Se honor 
= qa A a =| 2 2 ° Hi Oo |=oo 
= = bo a o. 2 a S a a |sra 
3 = aS 3 = S oS & = S |our 
je} o ies} So) A N fQ A 7) mq |e 

ATHRETICRNSS fsa s alsaseic'sfsicsere 1 eae epee Ee cel ae rn SA loca Ppa] Saeco) Seance al Saree if 
(CNTGS Oa Wet Ge eee Sri [aoe | Nese ere sence [ace ea cael ema neces alee ae oct] cence 3 
He waiaMmMmeniaes:. 2.5. =e 50 49 12) 110 3 25 6 8 84 9 3 151 
Hawaiian women .............-. (SSS See coc |scobed boreal 4Bbese Bacesa| Sheree easaee stare 80 80 
UDOIICS OBES. SS Soo Ra Eee ees Nevers oye | sates lene ae Do ee aee eae \ aisle 2D" | asece =| ieee 37 
South Sea Islanders ............. (be8S5e|loo-cs s/aoSese||ace255|beddsallaa==se Os) er 20) |Seemer 25 

JUG) PS WANES Se eee ae eel 53 12st 0 27 25 6 33 | 109 29 83 297 

The table below shows by apparatus and species the yield of the 
fisheries. 

The bag-net fisheries were first in importance, with 385,824 pounds, 
valued at $68,308. Nenue, oio, opelu, kole, moano, and ulua were 

the principal species taken. 
The line catch was second in importance, with 334,387 pounds, 

valued at $56,481. The leading species taken were oio, aku, puhi, 

ulua, and moano. 

Table showing, by apparatus and species, the yield of the fisheries of Maui in 1900. 

Apparatus and species. Lbs. Value. || Apparatus and species. Lbs. Value. 

Seines: | Seines—Continued. 
Piece ee tases eee: 700 70 || Opulee seer) S25 920 $184 
FARUILG cae te ae Sees: 188, 400 13, 840 Bakalalkkallas sas: Js. coe. 542 54 
Amaam ners Saas he so 2 8, 000 2,000 PAlanineewns see ee 4, 400 660 
AWHOWES feee Soon tea cc 2,050 1, 025 BaODLO Mee ec he once ee 950 95 
Wie ae sce eee bene oeoe 5, 683 1, 705 Piha eee ee Bes ees Z 5, 000 80 
1 LT CO IS 2d ee eee 10, 000 160 WOMPOU eee eee ee eicem vac 260 26 
Kanne seins ot 2 900 144 | [IRE eee A aE Ie eS: 12, 500 200 
EE es oe eee 1, 200 48 | alti eee ee 2 eee 800 200 
eaIeCk Ales pee es. 900 90 See ee ee 1, 600 320 
Kawelea oF a6) one oo c2° 600 60 (Wises es ae ee): 6, 100 1,525 
Kawaksawa.2e.). 2.2202. 10, 000 1, 000 | WEkG@te | reels shea: 1,100 165 
0) OE a ae Be 1, 800 360 | WGIGD tee eee pS 3, 900 390 
MU er eS Ro EB 3, 200 820 | Minn Gets ee sen Soe 500 50 
rr ee. | ee ee afi Pari 2,925 | —_——_—| ———__ 
Laenihi eee: 2 ots eae y Te 300 75 OUR eo eae eee eee 262,183 30, 017 
Eee ee 6,300 788 S| = 
Rs ese Soa O: 500 100 || Gill nets: 
LPC eee a re 800 67 IMD OLEH OOM 3.5 0c ee toe 800 240 
Wisiteitel Sees Oe} 180 18 MIngamMacoe see ower 16, 000 5, 000 
Li S00, ea al ie 493 49 VA Woe Coe ee ee ee Pa 1, 000 500 
WE aS § 5 ES 1,400 350 AW RAW Ene hee oe one 600 150 
OES SS oe 380 19 INWEOW COs cocaine cere nclolee 7, 000 1, 750 
Tile SUE ae a eed 200 50 || Realaees Lie eee abs oe 1, 100 44 
LIES ee Se 150 2 Viglen ets oee ees aaa 6, 966 871 
INCH er eto Pene et ee 15, 000 270 (Nantiniite toe ee cee 720 180 
Gi CSA ae 1,700 425 MGI ise ay eo sewiecacs 3, 800 190 
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Table showing, by apparatus and species, the yield of the fisheries of Maui in 1900—Cont’d. 

Apparatus and species. Lbs. Value. Apparatus and species. Lbs. 

Gill nets—Continued. Lines—Continued. 
OlOi 25-28 eee eee ae ee 500 $125 A WaaWass-ssssi. E248 200 
Ulitaee ae eee se 8, 920 2,230 AWEOWeCO- ne eee eeeeck ce 5,190 
WGLER sone Pesan cate eee 6, 504 680 Hapuupuu = 2. 222-2 se3- 2, 623 

————__—_|——_—_—_. Hauliulises:ssesscee snes 6, 100 
Mote ee Sacaseess<2 55, 710 12, 380 Hihimanules- ce... 5-2 513 

a Hinaleay 5: sis sen sae 2,100 
Bag nets: umuhomussssaseeeeee 6, 200 

Mal aihieesessscecaccec 2,770 693 Thelhes. sos. see seheenes 38, 260 
/ AER OS REE Ae TOPS 1, 612 161 Kahala teeee tes cnae ses 8, 786 
Wee Sia Pine see tetces 3,196 384 Kalkusectesttinassacasance 150 
16 (rh OCs) (2 hos See eerste 4,013 803 Kalekal@sc.322 2s2sc0casece 245 
Wheihe ss o-se2ss-o-2e seek 1, 400 700 Kawakawa....-.....--.- 30, 300 
| RSE aR eae ae 2, 546 256 Kupoupoule-es: ssss-ce 6 1, 080 
MIRO eee hae Secret 700 12 Mahimahiijee ss. ss2se- 2,705 
(Romie 2 Sey. ae ase yates ts 4,709 188 Manos! 22 aeicses esse etic 1, 400 
1 (C0) fa 2 Sie, a Son 46, 500 9, 300 MOAN ce ante a eemee ee 17, 800 
Labbe eee eee 2, 700 1,350 INONUG a 2eeee sasaet a eee 603 
Kiipoupoul sea seseaee ee 1, 045 418 OlO e228 ote as eee os see 76, 700 
aenihitee as sfkt bene 3, 124 781 OnOrzts=h Se cecceteeceeeee 260 
Waipalacispasssstsee ess 3, 415 854 Oopukail.. 2. 2c. seceees 1, 192 
aha esses ashe ess 1, 208 242 Paka inj. S8e 52. see eee 2, 062 
Mati se Sse se 2 Zee nee es 2, 387 477 Paks fos assi ee eee 1, 000 
Mamamo aac 222-22 2e-- 529 132 Pakikic? s3s35-ceseeeeeeen 300 
Manin ceecsee sess cece 1, 957 489 Palamic.sgeostecztaeetes 1, 892 
MST AUN Eas ecoececeee 600 60 1 070) ee SRORTebeeerscicece 444 
Moane ees aes sheet soe 21, 000 5, 250 Pualw: .-) ess censees ec 1, 265 
INT isl TEs on Ses See 1, 897 94 Buh sae ae ee nee 19, 319 
INU ee coeeactecmcne ccs 62, 500 1, 000 Whites oceans caasceeence 11,715 
ING thd NS. Sea ae oR eee 67, 700 16, 925 WIR Sheree eas Pegase 415 
INURE Sis ccR acct ahaa 600 60 Wilaula%. 52ers 800 
Ogle At Seas eeeceeee 940 109 UWS Shee ase see aoe 28, 800 
OGRA eee 41,177 10, 294 Upapalute seen ee eee 200 
Opeltanse sera et eee 41, 156 10, 289 JES 98 eee yee em Os 776 
Opuletei oe NA: EE 3, 675 461 Wallies 2 asin ea! 1, 200 
IPiaes toe ee save aaa 585 8 Weleart Jae sesame eee 8, 008 
Puwalunsyss. Sait fhe stee 4, 700 470 Miulbiee: Aetea73 Wie ss eee 75 
(W)) C1) SES es eres ere rea 875 88 PRP Rees Soe see see ee 1, 500 
LOD: SE eee eee 46, 905 4,729 a 
Wmaumalei-. teste. 1,100 110 Potal ca. ssectecee ee tee 334, 387 
Upapalul.< 3: 745 ese 3 1, 343 134 es 

Up siaetcmioem ere shee ioe isis 3, 959 792 ? Baskets: 
Wiekes th jae ctthie. cee 1,300 195 Bilns bore ee ee ee 4,100 

inne cone Pa Pnaleaw wes eas eases 6, 600 
Rota csesen cecassewcce 385, 824 68, 308 alate ete a 4. 800 

: ya Mamamowccne ect ee oases 1, 600 
Gases 2 S Maninijges (2 nee 2, 800 

Aalaihi 3, 500 875 - Sue 5 ‘ Palanite eo ep ceeee 2, 200 
Lauhau 800 160 Pah 14’ 000 
Olav be Bows. JL neeee 1, 960 Pre nN ies SaaS ue ee , 
Paki fiseccecc sees css 7,933 EY Molde soe ee 36, 100 

Totalisene seein Bacco se 14, 193 2,519 iiaa 
eS == Spears: 

Scoop nets: IMS110) 2.) terse caesineeeeine 1, 400 
Wasa Siac ee ee noses 3, 900 488 LEAN) Cpa eee ee Serer 2, 200 
Pakaikawale............ 1, 800 180 CCS soso assem ne eres 1, 398 
Pakii Pi seis: becceeeesecs 2, 700 405 HON 5 55 ece ease ese os 975 

Muthee. so tegecmeiacen cine 3, 100 
fo): UAares 5 Rn eee a a 8, 400 1, 073 ee 

————— Total <a. see se locoeece 9,073 
Dip nets: = 

AWCOWCOne.. 2525 2 s2s- Hands: 
Conchst #5220 eseeeecer 700 
Je (RAR BOS eR SENG dapis akc 2, 800 
Im ay 3. Se Geeehe see eee 2, 870 
eho: 2: sas ao ass aeecmes 1, 736 
LMU 6 aceietassee eee 2, 680 
LOli, j =e Sacwisceeewerenee 1,158 
Mollusky. 220 5-8-2 seen 150 
Opihicf) se som eee 1, 327 
Pupw er secbae ale eee 515 
We oi scte-puoacien ce aera 15, 831 
Wana: S55 525 seceoe sae 8, 880 

Totals 5e. eae eee 38, 647 

Value. 

375 
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THE FISHERIES OF NIIHAU. 

This island is devoted almost exclusively to the raising of sheep, 
and fishing is carried on in a desultory fashion by the employees of 
the sheep ranch and their families. What they do not consume is 
carried across the strait to Waimea, on Kauai, and sold there. A 
small portion of the catch is also dried. Native men and women alone 
engage in the fisheries. The following table shows by apparatus the 
yield of the fisheries in 1900: 

Species. Lbs. Value. 

Lines 
INSTA 5-650 CaS BOO COORDS: BEICEESD SOS BOT DO CECE EERO AScEOOS: FEE Eee Seno aeeeCenne 380 $95 
LN SEAT IG Ts 1G Ne IS a EA 3 ee a en SS ee eee eres Ser, Be Ree aes 3, 100 465 
RELIC ee een eos sho si oboe wie ain iniareins ais cr sciisaais & oleresvlsteeiecetesivinseeiisicc isarate 800 120 
TO eee eats SER Be en aS SA oS as hath = in 58 SSS Be AR eo egscs 7, 200 1, 800 
WU, 52 Se RNs ES Sa eS rey Ses IC eee a eee en 1, 200 480 
Neh ise S55 SE ae he ee Se Re ee eee te ee 2 So Ee ae 4, 400 1, 100 
CUES Tie ES) DS SR Re a a ee Ee eo Se ee 4, 900 
Maa Oe SE as eee soo asian wisinowaeinae saunas taivce 5 oes cease teeadeibas 5, 100 510 
VIER Cs eters tte o seas oan ae See wares oa disci esineee elaid esd ooeaisle Sema ajesiniasier 600 120 

PROTA oe eae a oe etn eae oto tis So aia ee ae a ae tee coe ANAS Tage 27, 680 5,180 

Hands 
LOULETIS en si6 SR Ode ARES OCG SU Roe ane nS AE OH aM an AE een ae RAG I Bees acres 145 15 
OP TMS AS he ae ie a Re ee ae 250 65 
(GINS: ano 58k G eb SURES SER SSE ESS See eres Acca a ae are ene ee ae 1, 200 300 
AAT UE ne Sieh Sho, SS Sere ays Sicko ini no oS late oterelarsl ais aTaroisiniate spas arctan Soawlote Soha see ers 250 63 

SOUR eae os ae sisi tide sistas toe es cee oe eninie o Sao c elstclel na ceine erecroete Six cite seen 1, 845 443 

THE FISHERIES OF MOLOKAI. 

Although one of the larger islands of the group, Molokai has buta . 
very small part of the total population. It must have supported a 
considerable native population at one time, as there area large number 
of fish ponds on the southern side of the island, many of which have 
been abandoned, as, owing to a lack of market consequent upon the 
rapid dying out of the native population, it did not pay to keep them up. 
The island at present is used mainly for grazing, as the lack of water 
makes it unsuitable for the growing of sugar cane. There are no 
harbors along the coast and no settlements of any size. Pukoo and 
Kaunakakai, the principal places, are very small villages. 

About the center of the northern side of the island, on a point of 
land extending a considerable distance out into the ocean, are located 
the two leper settlements, which contain more than half of the total 
population of the island. Fishing is carried on at these settlements by 
the lepers—3 bag nets, valued at $450; 10 cast nets, worth $100, and 
$18 worth of lines, being used. The board of health for the territory, 
which has charge of the settlements, purchases all the fish that are 
caught, provided the fishermen care to dispose of them, at a uniform 
price of 7 cents per pound, and distributes these in lieu of meat ration. 
Should the fishermen wish to sell personally to the people of the settle- 
ments they are permitted to do so. The fishermen are all lepers. 
This fishing has been included in the tables. 
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Near Kaunakakai large numbers of clams are found growing in the 
mud, but are not eaten because of a fine grit found in them. 

During 1900 there were 20 Chinese (all in the fish-pond fisheries), 
103 natives, and 5 Japanese engaged in the fisheries. The Chinese 
used gill nets exclusively, the Japanese cast nets, and the natives all 

forms of apparatus. 
The canoe was almost exclusively used in the fisheries, 1 whaleboat 

alone having been employed. In numbers, the cast net leads all other 
forms of apparatus. The bag net is the most valuable. There were 
15 fish ponds which were worked commercially in 1900, and these were 
valued at $11,425. The total investment in the fisheries of the island 

amounted to $17,140. 

The amaama is the principal product of the fisheries, 112,514 pounds, 

valued at $28,154, being taken. Olio is second, with 36,000 pounds, 
worth $9,000. The total catch for the whole island amounted to 

376,255 pounds, valued at $67,599. 

Table showing, by apparatus and species, the yield of the fisheries of Molokai in 1900. 

Apparatus and species. Lbs. Value. Apparatus and species. Lbs. Value. 

Seines: Cast nets: 
Iie t ses sesesece: -| 25, 900 $2, 590 Aalaihi. c-ccclscce see eeee 2,875 $575 
Amaama : 12, 200 38, 050 AM AIM). Sass ate aoe 9,714 2,429 
Mhehers a cas<-s2 ne : 495 124 MAHA -2shsssccesenosee 2, 065 310 
Kahala 428 43 Nehu..... ie 300 6 
Kawakawa 3, 431 343 Olalexee: . Sseccnseeoe 1,612 161 
Rees ath oeiewc eee 4, 282 642 Palace mycoses one 4,129 413 
iA ses mee oe cesccmce-cee 1, 634 1638 — —_—_—_—. 
IMINO ye Seer aern sone occas 596 30 Total SSewciesec.c seer 20, 695 38, 894 

Milkiawats: het ea 391 39 —————] —— 
INNS ee se oe 835 84 || Line fisheries: 
Palamie 00. pee. 2o0e Re. | 2,540 381 AONVE other? 232 e. oe: 1, 205 181 
PROpaOe tsetse pene. aa | 745 75 | CAA Rae se o 603 60 
Wilwetee ce fae. ae 616 123 Aholehole - .. : 1, 884 275 
Wht ae eee nn oamre 6,117 1,223 FASC SS ace en *s 33, 300 3, 996 
Wieke-fe3s4a sen 3 se Sass 1, 316 158 Alle: = 272 Se 8 eur Bd 412 41 
WiGIC a cage it cc.csicre cierse | S70 127 IMTOUW Ole seer ee See 323 65 

——— — AWeOwWeO.......--- oar 1,275 446 
MO balinas socerae cele cc ote 62,798 9,195 Hap wpm ee-eseee eee = 502 50 

SS SS Finale Beets ae net ae b 696 170 
P Ja fbbsakviaybbenibesase ees , 191 575 

Bag nets: 3 2 Tholheby:aks a6 Asem 1, 420 355 
INWINS des seakobodscosse 7, 600 760 anal 1720 172 
JME seo ose daoeepacs 900 250 = Se ee ag GS ” OAS ‘ 

aE 20K Kawakawea. 2:22.24 10, 243 1, 024 TS a docdsaneaoaToaee | 1,825 331 Kone 643 96 
Malas: 7 2aR EES Tae bk ae i, aan 1 oes KU pOUpOUR ts see eee 8951 213 

ak abt ees ye Desa Miahimejhites eee ser essere 1, 895 114 
Malolo....-.--.---------- 800 200 Matlkoulco 429 43 
Mami) + onan mece seit 3, 600 720 NIGHT ee ee 5 497 825 
INTIME Seep anecosteree 1, 216 122 RRA ee te 006 151 

Oau....------+-2-2-2--+-- | al areee OlS gece eee 36, 000 9, 000 
Opeliesea-pecee-aeecees: | 18,842 2,768 Ono 1171 176 
Opulen sees teers 1,739 174 Dosa ee Tea 139 

haieaste ea eee: 5, 674 567 JO OED sia oso a aac 2 : 
Wielren a! z 1562 187 Paks: #4. 558 eessseee tees 1, 303 130 
OO aa sails ei sisicicic e's | de Palamin sos ee neneeee 9, 700 1, 455 [eae d zy a 
Metal ov. nt 10s etba rte doa dal eee eee anes be se rg EE ee ae ed ccd | cy 2 he | i Offs epee eee eee ee oN, é 

ha ee Ulaulads eee daee eee 775 116 
Spears: Wit: oes Scnmemececstece 10,575 2,115 

Pui 2 sea ose bate os 1, 200 144 Upapailluisy setae. 314 31 
Hees st asasseaseces vara ics 1, 700 340 Wilco oactketincteesisectce ns 1, 090 181 
3 (0) 0) ees Oa ae ee es 150 9 Weleatis.. i she seus 1, 150 115 

Motaleses fds. - 283. 8, 050 493 Total: {3.622 -5:422582 | 144,298 | 23, 215 

Amaama and awa were the only species taken in the fish ponds, by 
far the greater part being of the former. Gill nets took the principal 
portion, 83,919 pounds, valued at $20,980. Seines were also used, 
their catch being 8,000 pounds of amaama, worth $2,000. 
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THE FISHERIES OF OAHU. 

This island is divided into 6 districts—Kona (sometimes called Hono- 

lulu), Ewa, Waianae, Waialua, Koolauloa, and Koolaupoko. 
There is only one line of railway on Oahu, the Oahu Railway and 

Land Company—which extends from Honolulu to Kahuku, a distance 
of 71 miles, and which began operations in 1889—but it has proved of 
almost incalculable benefit to the fisheries of the island. The railway 
passes close to some of the finest fishing-grounds around the island, 
and through the excellent business foresight and generous treatment 
of the management a great impetus has been given to the development 
of these. During 1900 over 61 tons of fishery products were handled 
by the railway, most of the shipments being from points within about 
35 miles of the city. Fish are usually handled in baskets and boxes 
holding about 100 pounds each. The rate for carrying the baskets is 
25 cents each and for the boxes 30 cents each, which includes also their 
return to the shipper. In time the company expects to extend its line 
completely around the island, thus making a belt line. 

Canoes, rowboats, sampans, scows, and whaleboats were the styles 
of boats in general use. The natives and South Sea Islanders used 
the canoes, the Japanese the sampans, the Chinese the whaleboats, 
while the other forms were used indiscriminately. More fish ponds 
were used commercially on this island than on any of the others, there 
being 75, valued at $149,050. The total investment for the island 

amounted to $200,544. 

Malolo was the principal species taken in tbe fisheries in both quan- 
tity and value, 571,002 pounds, valued at $142,773, having been 
secured. Amaama was second with 503,794 pounds, worth $125,920, 

followed by ulua with 324,272 pounds, valued at $67,630. The total 
for the island was 2,737,198 pounds, valued at $561,915. 

Table showing, by nationality, the number of persons using each form of apparatus in the 
Fisheries of Oahu in 1900. 

_— | | = 

5 2 
| Seleesaliees ‘ae 

a) 2. Sohien ines 
Nationality. set | SE Rd be S a|oleal| se we 

aul s o|o/% | A a hess est eS + |) = 
o|q Sie |PetSP rein te a ve ial fede epee ED rs TESTE. 
Ste Woy se dad) Se aie ois ash eel ee 
ap |e i || al dan ll Saad Ocha eres pesto ectel | ey || a) BS | od 
NMI S!l|MIOIAlI/nl A lwWiIAl Ala] & | & Ja 

2 Er es oly eee Aa ea ee rid eee 173 
Pa WAUal MeCN onan h- ona --2-~-- 5 | 93.) 126} 81 | 20 | 52) 101 | 83 | 10) 2) 8}. 29) 380) 471 
PIS WAMaAM WOMER) 62.2 ...05 ccs cece pe ee ee pp i SAUER Allee cxs 3 Sac) soe dl) OOF |e aay | Ace 148 | 183 
TEV es A. - ne eae 24 | 133 4/12 5 tO, aba) eee besel etreas| oedallociciee late Ste\2 259 
OLE RE TOR = noite Satie Se Seat BEac) he sal opeee = palate) aoe 7 BRE ee peel oo seen lasers 2 
Southsea WslanGers: - 2. vece< es cceus aone| eae 15 | ose lees \osee< Boon isn bece lsseelbeeaciseaas 18 

LGC See 65 | 263 | 145 | 93 | 37 | 72 | 262 | 83 | 28 | 37] 8 | 142 | 178 [1,106 
i 

In quantity and value of catch bag nets are first with 694,838 

pounds, valued at $163,103. Nearly all the malolo are taken in this 

form of apparatus. The other principal species were weke, akule, 
and amaama. 
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Gill nets occupy second place with 619,912 pounds, valued at 
$104,525. The principal species taken in this form of apparatus were 
ulua, akule, amaama, awa, and ula. 

The catch by lines amounted to 487,954 pounds, which sold for 
$95,157. Ulua, kawakawa, aku, and oio were the principal species 
taken in this fishery. 

The following tables show, by apparatus and species, the catch by 
each form of apparatus: 

Table showina, by apparatus and species, the yield of the fisheries of Oahu in 1900. 

Apparatus and species. Lbs. Value. Apparatus and species. Lbs. Value. 

Seines: Gill nets—Continued. 
iMalaihiegsset pease ae 1, 145 $286 $2 
Awa shen Sy t eee aes | 2,150 537 1 
AnOleh Olesen eeree see | 4, 888 1, 222 1, 024 
AMAA cP hile sie 5-452 11, 058 2, 762 20,191 
AGW aimeine ane Suess ee 7,274 1,819 Z 
Kaila Sia keek weds 2a. bis. 3, 385 169 2 
IKE IVUR eee ecis oe stare atl 2,322 | 580 4, 907 
Laeniht! 2.28 cne see 1,066 | 266 46 
Malamalama ...........- 3 | 1 8, 754 
Mikiawas- 350/24. 222 24) 280 | 70 Welen isi oess ce Sa: 316 64 
IMOAN Ole oases ior cleat 4, 555 | 1,189 Mawkeulket=eee-seeceeeee 50 : 13 
Oniakahatsseos Moses 3, 342 835 Hon 2.325 ee 120 16 
Opelut fea. ssscacou: 4,119 | 1,029 Muh ee. oo ee eee sa 24 4 
(Paikath 235 yates s2e5 8. ie 2,400 | 840 Opart. sleet ek 548 55 
Bua eee ccemee eeeeees 260 | 65 PaDal'osscac scene econ 744 186 

|——____—_ —_—____—— Ula) S38 Biks.. PSS 72, 705 7,278 
Total Ss.cosaoseeee eee 48, 247 11, 620 = = 

SSS SS Totale-s 7 bee ss sesso 619, 912 104, 525 
Gill nets: | es 

MAW ASS. aches necices 3,771 | 944 |) Bag nets: 
IAIN a a eee cominae see 180 | 30 Aalaibi asco 1, 239 310 
Nholeholessesasee/--- ce 5, 423 1,357 Alle «25. scare sa Sees 54, 249 4, 266 
Alulle, -eso So tisteccscye 145, 068 | 10, 109 IAIN AA Gia se oleae oe er 14, 221 38, 555 
Amanmags. 6552 2S hss 2 105, 957 | 26, 464 Rheihe ss! eases Aas % 1,175 235 
INACEWUL Seber e sacon asennad 24 | 4 Lair eee eae Ronee 6, 163 1,541 
(Masse eA ghee eS Se 39, 760 | 9, 860 Malolos eee eee 570, 307 142,577 
A WARWE eases doce cee 2, 083 |} 522 Maniniccea-- ee seeee 1, 700 425 
Avwelatas. Bee fascmceeticas 26 6 MANO Ze Sah y-cke Seoeeee 3, 216 63 

1,375 590 INU 32 een Sas eeeee 1,011 101 
193 48 Oey ..3- Sse ts ae 319 80 
995 124 Omakahare esscseccsceas 265 66 

1,000 | 60 Opulety a: stab ssa ce tees 258 65 
842 | 169 WU sb sstece cet 6, 400 1, 280 

1, 067 215 Upapalune eee eee 400 60 
8, 827 441 Weke. 338) 23S: 33,915 8,479 

Kole rtiieceescoosat bores 6 1 ———_—_| ————_. 
LQ 00 Tee ee ee 5, 222 1, 306 Total actoctnegcecaasewe 694, 838 163, 103 
Kupipi oe boocoporrscaboor 139 16 SSS SSS 

WWAeMUNW Sop esses See 108 26 || Cast nets: 
1D Bee a eee ae oe eames c 156 16 Nalaihiceesss0 oeeacece 1, 492 373 
Maha se pases sae acne 12 1 WIE Sos asec ane ence 15 2 
MATT ack seta acl matte 131 20 PAAING seen wee ene <ieleer 66, 900 5, 410 
MaikoikO: 2-25 5228-5-6e4- 3 1 1 G00 00.) Bape errr Pampers ihe 3, 118 780 
Maloloree. bates eae paces 695 196 awhau. 2 - sc. ccc 98 10 
Mamamore- ceases sae ase 2 1 Olsen tse ax eeeon eee 11 3 
Manini te ...22452e5-cesee 4, 505 1,109 Palka eS eee ae 1,972 690 
IMAM O Satie kee eee eres 1, 844 30 Upapalulss.ss222ctecesen 983 147 
Mikdaweas-cessecceceseces 562 141 SO 
MOAN O-eed eee ce ecane 109 27 Total) 26 sheet eee 74, 589 7,415 
Moi iat = tees 2 ae 12, 642 1, 265 ——|_ —————— 
IMG een eee aon ce tera 32 9 || Scoop nets: ; 
NONE; = 222 sauece So oes 2, 260 339 Alla. tesedesess3nsse52e- 2, 364 253 
INGA pat sis = se i-ieieias 42 11 KUM = aoe aeizoeis 2, 400 600 
INU SS sssh to gascke ess 10 1 Palanicx. :ss-cccase8s 255% 387 58 
Oigwesetee nw cess oe 19, 294 4, 823 Pualue dU ascoseeesaseee 200 50 
Omalkahiar ees cs coe cae 20 5 Wlatwrree eh. see sataee 2, 200 230 
Opakapaka 2.25.2 4..5. 2. 2, 000 200 Ss 
Opehuister bese ascc)-hee eae 2,512 628 Total. 5c Saeccemcecsses 7, 651 1,191 
Pak ala kal a aesccre-teinie 2 10 1 —————— ———— 
Palamie a eeecios = tescne 9 2 || Dip nets 
eat bil io): eae a es 212 382 'Papalsteecscos- ss aesceme 6, 426 1, 606 
IPOOUW, = pese ete nw cpseinpeinie ciate 206 31 ———— od 
POUpOUPet se cose ae sacs 26 2 || Lines: 
1 DCN kas shee piacoe seomcaee 63 15 Ais Sho a eSseremtes 1, 894 239 
PU eee ieee seca 22 2 AVoleholezcocacs- oe scere 2, 301 576 
Ube eee ae ee 3, 892 778 ARs es eee 56, 589 6,277 
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Table showing, by apparatus and species, the yield of the fisheries of Oahu in 1900—Cont’d. 

Apparatus and species, 

Lines—Continued. 
Hapuupuu 
hit ae ae 
jsltid hte 6 eee ee Seen 

GAO a 

UHR OU «fo iaia a. <)> < n= 
Gaenihi........ eee See 
(OS 2 he a ee 

11 LG Sa ea 

Oopukai...... 
Opakapaka . 
Opelu 

RVUIOIRS = Ee 2 = eee) 2 hc 
Mamamo 
MPO Shans eee SS ee 
Opule 
sf) (2) (W]e ee ae es oy eee 

Fish traps or pens: 
Akule 
MAWAEKGWA 2. oceania. n- 

Spears or harpoons: 
rebfestis 0) | a ae 
git 

Lbs. Value. Apparatus and species. Lbs. Value. 

Spears or harpoons—Cont’d. 
1, 890 $237 MAO Se ae oases 860 $17 
1, 094 109 Wopubue’ 2. 222e 222385222 130 20 
1, 480 215 ala eee =e ete 400 60 

18, 876 833 LEDER) ADU eee se ea es 300 8 
3, 915 781 TEU sabe teas Seo cee 2, 290 229 

77,135 15, 427 ISIE ea ee ee 9, 321 2, 330 
219 59 18 oval dle SSAA ee Aer oe 2, 625 341 
511 129 Wilaler mec teens se cncke 400 40 
212 21 

3, 344 502 OLAS teases ene core 18, 122 3, 365 
119 12 
195 49 || Hands: 

5, 240 104 15 WS ae ey ee» ae ee 6, 633 1, 659 
13,378 3, 344 TE Wey Ve Seats Pataca ee eee age Se 36, 672 4, 584 

195 47 Olepaicn a: eee yas eases 327 49 
21, 028 5, 257 Opal secs see ee 344 86 
12, 276 | 1, 841 Opies eee ee eee 129, 500 19, 425 

560 56 Papal eeeee ee cote ceee nee 1, 500 376 
1, 948 | 486 LOL SS Lee eee 10, 029 1, 003 
4, 056 | 406 Wana cn cen oom eneeaeee 4, 587 1,147 
2,780 683 

511 128 Total Seteone scene cee. 189, 592 28, 329 
is) 3 —— 

396 | 99 Irrigation ditches. 
2,270 ! 227 

14, 590 1,457 || Hands: 
91 9 @hina-fishic-+ 225-2 398s 3,770 1,320 

7,140 1,785 Gold=tishie sass seen 4, 000 500 
211, 192 47, 439 (0,0) DUCES Reciain ue eee ae 325 49 

600 90 saa 
18, 525 3, 381 Totals eae eee 8, 095 1, 869 
1, 294 319 

10,131 2,532 || Fish ponds. 
60 2 

——— Gill nets: 
487, 954 95, 157 AMARA! eos ect eee eee 187, 362 46, 840 

——<—<——_——— | JANG cing saan ceeeae eb ee 102, 192 25, 547 
QOoputt =A Se soe 492 74 

1,713 257 || Opa aase ae ecsteere 310 31 
1, 554 78 ———. 
600 150 | ROtgiess. 2-20 ote = oases 290, 356 72, 492 
307 77 |i 

3, 800 950 | Seines: | 
200 50 || AIM ARINGM Secs eee ces 36, 000 9, 000 

1, 789 428 | FAW iste steystore tal sece tess es 13, 511 3, 128 
657 165 | a —- 

2,000 200 | MOH yes. see pee as 49, 511 12, 128 
213 43 —— = 
310 78 | Dip nets: | 

J: NOG NOE Se ae Bee eee 140, 428 | 35, 107 
13, 143 2,476 | INVES pene deeisponesnodsces 70, 521 17, 630 
= || Gold=tshvseee eee a-as-eee 80) 10 

426 43 ee ee a eee 211,029 | 52,747 
1, 000 200 ———— 

330 5 || Seoop nets: 
490 123 ATM ASIN © Je 8 ceo ccce sso 8, 768 2,192 

ANWial chen no eases eS oase 619 | 155 
2, 246 371 Ls 

———— Fate emt oo ah 9,387 || Oo eg. 

696 70 Grand total of fish 
1, 100 250 TONG Sipe Rees eee 560, 283 139, 714 

Formerly there were quite extensive beds of native oysters in Pearl 
Harbor, but of late years little attention has been given to the gather- 
ing of these, and it is not known whether they are to be found in 
abundance now or not. The mounds of oyster and other shells found 
at various places around the harbor indicate that oysters were a favor- 
ite and common article of food many years ago. For a considerable 

period they were practically forgotten, until in 1871 Capt. E. Wood, 
of Honolulu, discovered some beds while surveying around the harbor; 
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since then natives have gathered them in limited quantities for sale at 
the Honolulu market. They are said to have a very good flavor. 

The yield of the fish ponds was very important on this island owing 
to their number and size, as shown by the preceding table. The gill net 
was the most important form of apparatus employed, 290,356 pounds, 

valued at $72,492, being secured. Dip nets were second, with 211,029 
pounds, worth $52,747. The other forms of apparatus took but a 
limited quantity. Amaama was the principal species secured. The 
other species were awa, oopu, opai, and gold-fish. 

The numerous irrigation ditches for transporting water to the rice 
fields and taro patches were employed incidentally in raising china-fish, 
gold-fish, and oopu. ‘The trenches between the rows of Chinese bananas 
were also used for the same purpose. Buta small part of the fish taken 
in these ditches appears in the table given above, as most of it was 
consumed by the families of the fishermen or fisherwomen. 

Fishing is carried on to a limited extent in nearly all of the fresh- 
water streams on the island. These streams are few in number, and 
during a considerable part of the year are almost dry, the rainy season 
being the only time when they are of any consequence. The only 
indigenous species in them are the oopu (gobies) and the opai (shrimp). 
China-fish and gold-fish have been introduced and are taken in limited 
quantities. A considerable proportion of the catch in these waters 
was by people living along their banks, and most of it was consumed 
by the people who caught it. The streams fished commercially were 
the Kaneohe, Nuuanu, Piinaio, and Waiawa. Scoop nets, dip nets, 

and baskets were the forms of apparatus in use. The baskets were 
employed exclusively for opai. Piinaio stream was the most impor- 
tant, followed by Nuuanu, Waiawa, and Kaneohe in the order named. 
The total catch was 6,200 pounds, valued at $1,174. 

Table showing, by rivers and apparatus, the yield of the river fisheries of Oahu in 1900. 

Streams. Apparatus. Species. Lbs. | Value. 

Kameqne: tee nnisienitiseccece SCOOP Mets 2 -- see se see Ching-fish®2 sees eee eee 104 $36 
Qopul so 555 so essacetesoseeee 568 85 

IN (DUS EH 0 ee Sse Ais, SCOODMNCTS oe too opie eel |e OOi sees os esse eee 900 135 
Basketserucsssoto..5-coseene Opaliert: ssacesere ween es 750 188 

PTI ORAS ee cree eee ee sScooppmets sss. - casos cette Ghimertisht 93222 e- eer 114 40 
| Gol@=fish i sec22 no. eee 474 59 

Oop Jas cose eee 1, 068 160 
IBASKCUS permis seh sarc reise coats Opal sass eerceee seer 1, 050 263 

Wialawass. 2sasene S$ Se. ct Se TPM LS tere alates eve arco eat | (Gold-fish: 2-222 22.22 22528e-e6 300 38 
OOP. wsseiseesece se ee oes 490 74 

QOpaitne tess: + hao sees Opal..2c bebo ees eee 382 96 

MOC lesa 2s = eats tn | eS SEC EEE SY es eee ee 6,200 | 1,174 
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NOTES OF FORMER FISHERIES OF IMPORTANCE. 

At different periods during the past century the islanders have 
prosecuted certain fisheries with varying success. While some of 
these proved very successful and were carried on for many years, 
others soon ceased, owing to the destruction of the object sought, or 
for other reasons. Among these may be mentioned the whale, seal, 

otter, shark, pearl, and béche-de-mer fisheries. 

THE HAWAITAN WHALE FISHERY. 

Owing to the immense importance of the foreign fleet, especially 
the American, which made its headquarters at the islands, the feeble 
struggles of the domestic fleet are frequently swallowed up and lost 
sight of in those of its giant competitors. While the files of early 
Honolulu newspapers contain much which refers to the foreign fleet, 
there appears but little, and that very fragmentary, on the home fleet. 
Every effort possible was made to fill in the numerous gaps, but this 
was found impossible in many instances, and the following can be 
considered merely as notes on the industry. 

VESSEL WHALING. 

The first mention of a whaler being fitted out from the islands was 
in an early number of the Polynesian, of Honolulu, which stated that 
the first whaler fitted out was in 1832, in which H. A. Pierce, of 
Honolulu, was interested. Later and more thorough inquiries would 
seem to fix the period at 1834, when the brig Waverly was fitted out 
for whaling and searching among the islands to the westward for 

Captain Dowsett and others. While engaged in this search she her- 
self was cut off and all her crew massacred at Strong’s Island. 

In the Polynesian, of Honolulu, under date of April 12, 1851, occurs 
the following: 
We are happy to notice, in connection with the whaling business, that the ship 

Chariot has been purchased in this place by an enterprising company and will soon 
sail on a whaling voyage under the command of Captain Spencer. We wish them 

every success, and believe they will meet with it, as Capt. S. is well skilled in the 

business and has filled ships before. We know of no good reason why this lucrative 

branch of commerce can not be prosecuted from this port, with many advantages 

over all others, as we have frequently suggested in the Polynesian. It is certainly 

worthy of the experiment, and we are glad to see it undertaken. 

During the fall season of 1852 only one Honolulu vessel was engaged 
in whaling, the brig Jno. 
On January 8, 1855, as the ship //eroine, owned by R. Coady & Co., 

of Honolulu, was being towed out of the harbor preparatory to starting 
on a cruise, the hawser parted and shé was wrecked on the reef at the 
entrance to the harbor. 

In the /rzend, of Honolulu, on March 3, 1858, occurs the following 

list of vessels owned in and fitted from Honolulu during the spring 

season of 1858, with the amount of capital invested in each. 
F.C. 1901 dl 
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List of vessels owned in and fitted from Honolulu in the spring season of 1858. 

| ‘ 

Flag. Class and name. Tons. Cost, ready Remarks. or sea. 

Ship Black Warrior*... 231 / $10,500 | sperm whaling off coast of California. 
Bark Harmony .......- 316 22,000 | In port; sails soon for Aretie Ocean. 
Bar kebaliyitin.eccien cece 298 19,000 | In port; sails soon for Okhotsk. 
iBank sViermon! fea-sssene 306 23,000 Do. 
Bark Metropolis ...--.- 210 21,000 | In port; sails about April 1. 
Sehy Habs hrost=--eeee ce 141 18,000 | Coast of California. 

Hawaiian ....... Bark Waith. 2225 -seeeees 317 Jan. 23 sailed to cruise. 
Americans. 22s. Bark Merrimac *....... 414 [ren. 8 sailed to cruise. 

DORR saeees Bark Frances Palmer. . 303 115,000 {On the California coast. 
DOSE eS aeae Ship Chas. Phelps..-.--. 362 | Feb. 15 sailed to cruise. 
DOS esas e Brig Agater-ceseo-cac 186 Oct. 14 sailed for California coast. 

Hawaiian ...-.-.-- Brigi@ahu tessereae cee 157 20,000 | Dee. 16 sailed to cruise. 
DO sees asses Brion awareness sr see 230 20,000 | Feb.9 sailed to cruise. 
DOscosece staee BrigvAntiliayesss ese eee 220 27,500 |, {In port; sails soon. 

Oldenburg ..--.-. Jabot euch ee cenoooece 220 21,000 | Dee. 15 sailed to cruise. 
Hawatian ...-:.. Bric Vaetoria joo seeeeee 200 23,000 | Noy.30 sailed for California coast. 

DObeackeseene IBYio; Wallies dee see oe 280 24,000 | On passage from Bremen; due April 1. 
DOmetasmacees Bark: Gynithiate. --4sose 251 19,000 | Feb. 18 sailed to cruise. 
DO Messgasits BarkiGam|biaieessssee ae 249 17,500 | In port; sails soon. 

* Hach of these vessels had a tender. 

In the Polynesian, under date of November 20, 1858, occurs the fol- 

lowing article: 
Hawaiian whalers in port November 19, 1858. 

Barks Vernon, Gambia, Silver Cloud, Robert Morrison, Harmony, Frau Henrietta. 

Brigs Antilla, Kauai, Hawaii, Wailua, Oahu, Agate. Herm. bg. Pfiel. 

Ships Hudson, Adeline, Northern ee Sharon, Brutus, Sheffield, Ben Morgan, 

Addison, Majestic. 

In the spring fishing 17 left Honolulu fo the northern grounds, of which 2 were 

simply tenders. 

Thirteen have arrived, with 6,425 barrels of whale oil, 98,300 pounds bone, besides 

untold quantity of ivory and peltry obtained by trade. The other two vessels, yet out 

of port, have been reported with 1,050 barrels between them. 

These vessels did not all fly the Hawaiian flag, some being merely 

owned by residents of the islands and flying the American and Bremen 
flags. Possibly several of them were really not whalers, but sealers. 

At the annual meeting of the Royal Agricultural Society, in 1857, 
a resolution was passed to award ‘‘a silver cup to the master, silver 
medals to the officers, and bronze medals to the crew of the whaling 
vessel, fitted out from these islands, which shall bring in the largest 
cargo of oil next year in proportion to her size.” Although their 
attention was called to this matter the latter part of 1858, the society 
failed to live up to its promise. 

In 1859 the fleet was composed of the following vessels: 

II 
Rig. | Name. Tons. || Rig. Name. Tons. 

| eis eee : || 2 RECN = alte 

Schooner.....| AI COR eal etesreceiaetaceer tet LOGS | MBI Ever atcra rests IRONOLSMS eisicietste aietelsiaiaterstetses 270 
BTS ease | Aloha Sore whys eceeioiale pines ae ele 294 | DoOscce as. Oahu 28 asses were si 164 

DO ss -5522< Antillas sso. eateries 239) ‘Schooner. 2-4) Pheliseces sees eee eer 106 
Barkesee sees. Cynthia)... 2c25.<saseeecee 251: ||| Brigantine ss VaCtOnl aes =neceseeeme etter 200 

DOs. 22282 Baith 22.4.3. 5225S eee 317)\| (Brigeecoeeeee Wailua. oes. ce2be es socee 264 
DOissemacr,< | Harmony. poaeceeeeceere 316 | Schooner....| Caroline, tender to Faith... 106 

Brigheyr icons |) SEA Wwalll! oe See epee 230 || 

| 

The American bark Florence, 326 tons, and Oldenburg brig Kawai, 220 tons, were also owned and 
fitted out in Honolulu. ; 
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One of the new vessels to start in the business about 1860 was the 
schooner Aalama, of 85 tons. This vessel was built at Waterford, 
Conn., in 1846. She arrived at the islands in 1857 under the name 
Queen of the West, when ‘*‘Capt. John Meek purchased her and 
named her after the dowager Queen Kalama, relict of Kamehameha 
IJI, and placed her in the coasting trade July 14, 1857, on the wind- 
ward route. A short time afterwards J. I. Dowsett bought her and 
put her in the whaling service under command of L. Kelly. In the 
winter of 1861 she made a very successful season in company with the 
brig Comet, returning here April 11, 1862, reporting 1,200 barrels. 
She was then sold and subsequently used as coaster, royal yacht, 
guano searcher, sperm whaler, and again as coaster.” * 

On April 1, 1865, the Hawaiian vessels Pearl and Harvest were lying 
at Ascension in company with a number of American whalers, when 
the Confederate steamer Shenandoah destroyed the whole fleet, the 
Hawaiian vessels being burned so that they could not warn other vessels. 
Their owners were reimbursed by the American Government from 
the money paid by Great Britain as a result of the Alabama Claims 
Commission award. 

In 1867 the fleet comprised the following vessels: Schooner Pye/, 
brig Aohola, bark Hagle, bark Oregon, bark Hae Hawaii, brig Comet. 

Three more were added to the fleet late in the year, the schooners 
Wm. H. Allen and Emeline and the bark Julian, but they did no 
whaling in 1867. Some of the Bremen whalers were also owned in 
Honolulu at this period. 

In 1868 the schooner Wim. 7/7. Allen sperm-whaled among the Bonin 
Islands and got 300 barrels of sperm oil. In 1870 she visited the coast 
of Peru, where she got 220 barrels of sperm oil. Sperm-whaling at this 
time was rather unusual among the whalers frequenting the islands, 

as most of them were engaged in right and humpback whaling in the 
North Pacific and the Arctic oceans. The Wm. //. Allen dropped out 
of the business in 1872. 

In 1869 the fleet comprised the following vessels: 

Rig. Name. | Tons. 

ToT (eee a Se ee Se OO Res OSS 1520) 110} EF iq gencCiD HOO COO AE ESOC CED EOOAR ae ELC os | 270 
BSE ie nn oe nee Sa eos oboe asa sew wiste seroeiew es one ANCUICHS Renee tieetis cits srs aeek 2 naote seen 425 
add tgs et Re Aa oe eee ee 1070) ¢ (Sts oer OnE Be aeEe eee cea arose cmaon 207 
De OE eet ae AEC Bee ne oe eee ees BP Oia cece ciscreieyociese <ic e mameicaciste eres 382 
BGlenuine are sor son cd as oases se cciake Wan  ANen soa aicraaic fee selec ee eeteceee 157 
ULES etter oA ae ce meee ctw s ss eae oes c case CountiBismareks: 32. 55-4.-c52sesee seine ae 453 
Tein SS the, Se ee ae iat: Airey ae eee Wilhelmaso ou saten sone seas see raaeeoes eee 463 
ESNet sr ste Perel chess x it Res oer ctore:s Ne, cxmiee COME Era ces ee ca as eee dea ee aac et eee meta 255 
SE eee Ree ten ce Male dure access cae ss,c MT eee dolce Saree et Cte aise stores See eemiare 362 
JE ee eee ee ee ee ea ee MIE Here te cicecieaciete saice a ee eee hee eis 386 

In 1871 a terrible disaster happened to the whaling fleet in the Arctic 
Ocean by which 34 vessels were abandoned in the ice. Among these 

* Hawaiian Maritime History, Part IJ. Hawaiian Almanac and Annual for 1891, pp. 130, 131. 
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were the following Hawaiian vessels: Bark Comet, bark Pawra Kohola, 
bark Victoria 2d, ship Julian. Early in the year the Lagle and Count 
Bismarck had been withdrawn from the whaling fleet and thus escaped 
the fate of the others. This disaster almost wiped out the home fleet. 

In 1876 the only Hawaiian vessels in the Arctic, the bark Arctic, 
valued at $32,000, and the Desmond, valued at $24,000, were abandoned 
in the ice. Eleven American vessels were abandoned at the same time. 

After 1881, when there were 2 vessels in the business, there is practic- 
ally no mention of Hawaiian whalers until 1894, when the last vessel, 

the steamer Alexander, 294 tons, gave up the business under the 
Hawaiian flag and is now in the San Francisco fleet. 

After 1875 very few foreign whalers called at the islands, as it was 
found more profitable to refit and transship oil and bone from San 
Francisco, owing to the railroad connection with the Eastern seaboard, 
and as most of the Hawaiian whalers were owned by Americans they 

were transferred to San Francisco with the rest of the fleet or else 
withdrawn from the business. 

The following table shows the Hawaiian fleet and the catch of same 
for certain years from 1839 to 1894, both inclusive: | 

Vessels. | Spermoil. Whale oil. Whalebone. Ivory. Wales wy 
z aes ea a fs Total 

Year. Tor ; | value. 
No. are Gals. Val. | Gals. | Val. | Lbs. | Val. | Lbs. | Val.| Lbs. | Val. | Val. 

: | | | 
T8392. - Lee se ceeeTS N Sthche bDecs RBaE SL epee galls eae r eal ek i a alla lia a Jee eels eae ee 
1840 e cone dT Oe airy) eres PRE OS 5c ee eal aemeoaltsciccec eerie Peaeeaee hone [Ore hia eae tl to Soxe 
1S4D ee 5 (GRP af te ne Mig Wei Va acai eater (ieee AUN PE Pa TS I | Bea (oe oa laexserrel[Sdaaecc 
THE Le coe ct RSS lO ee pes Sa eae eel | Seas SPAS ep ee eed | eyefetae ls 2 egal | Senge ee 
1852 . TUN Se tak esl SR 1 4A PE es AQ | See ce ee | eee eee |ERAAEE | Reeeees $567 
1854s Tue alee al (bee ve NRG e NIE NS 8 aeeeoelancene [Ex eee cama aE ee Ws step eae te | ese 
1856 seats Be wee ee fase eS) es AE Feta ae ee te go lee SS ol eh a all eoe eat Sh ee dante 87, 280 
Tt Deen (ee oe 6, 297/86, 297| 148, 671/859, 468|64, 915/$16, 229). ...-.|.-.--- 99, 863/$2, 286]... .-. 84, 280 
1185S eee 7 | eee eal eee el | ee es meee RS [ise enre eee | ceeeremeeih AEE 2 ce Ce A Pee (gn | a 
1859 ee oe THAN Nr beee ee ae Ie es eee eae [ESbaca|Ssssecd Gees sa||sobeee||bom2ce [Ef ite sa I wag 
i680) oeoe @| TARGA esocon|Wacose eas all eR (eagle fee ie, J al VC Ribtes Al an he eeepc ES oe ot 57, 033 
1 SGIeeeeee Al ARS | Gem Selene AIS a ees Te oe Vee lee Saale Eee | sapere del chee ctl ae pees |e ee ee 55, 850 
1862 esoeee Sl aia meee es cee |S oe See ee ee Ree I ee [EW e cee ated accel c ome tees 33, 164 
AS68) Poste Di) eae al eee ase Se er Re Oa Al saree Kk Pea ad iB sree alte bee SS 25, 71 
S64 eens Falls 37010] [ames FN a a a AS le eal abe eee eee 93, 729 
1865 Jo52=2 BI MISSHG See Ralls eee seal Rome ree Ne | ea oer | ee | ee Nees 78, 830 
1866 eee ore AW es AGS shoal Geet [ESS c ental soe asee ic as oo eeenene | eceee | ae ae Eee verano Epes 94, 329 
1867 See GeLG86| ees cen eee Saas are Ne ee ees NS A 59, 922 
AS6B ee POY Bee eel eed Beer noo Reseed booaee) |Scieee| Soman) Sospan|Banse||gec||sao—- 40, 557 
1869 eee LOS S60 |S. 22: |e seelemeaceelesaceoe | Seagate sit adore | oetoe | Segoe occa nena eras 175, 873 
1S70eeeeee 10) Resa cae | Seen Ree red eee [i = eee ee eal | as ements Fe | 140, 918 
1971 eaeaee 7 | ee eee tae or 1s pe eal ee Lee are, [ie eel ae aes RS ee tl 12, 240 
1872 eee Alea ae Ngee melee Ieee et | seo cs |Z. es oF [NE ee | eee | ee car at eee Iota Se 39, 818 
1973 eee pee 1, 600] 1,520| 34,541) 12, 018/17, 787] 13,161] 4, 262). $903]...--.|....-- OO|E SSE kzs 
TRS. as ala | een 7,304] 6,941) 50, 968) 17, 413/21, 492] 16, 564/11, 569] 3,015|....-.] -.--- 730| 44, 663 
Ibs y fat OBA Eo eee eae 30| 29) 102, 856) 37, 531/38, 854] 35, 883/21, 553] 9,970)......|.....- 380 |. eee 
1876 Hessen eelaeeees eet rear =e Sactscte Feneee 138057 249488040 [134107] See aes | ever | ee eee ee 
AS7BE cons (seul ee SGIs a, 20 eae IE Sorte Gue nn. cloceats sl hcasRiol eect serys elle cee | ee Mn te eo 
THO) 2 Soeae cy ga ara Bt) tes eo Le [re meee EE AP Ae elmer colts co eel dee © ae Soe a LUN a eae epee 
iets so uoae Myo PON STOBIS esol eo eh oN Raa oe Ges apne atk os lias Soe [arte (Beem eee | ee eee 
TUS an ee | aT eo 7-1 ee oe Ge eee ee ee eer onan sccuaelaadaa|peocee aes p cere 

no vessels during those years, but rather the lack of data. 

The following table shows the exports from the islands of products 
taken by the Hawaiian whaling fleet from 1857 to 1880, both inclusive. 
A small proportion of the catch would be consumed locally and this, of 

course, does not appear in the table. 
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Table showing exports from the Hawaiian Islands of products taken oy the Hawatian 
whaling fleet from 1857 to 1880. 

eas Sperm Whale | Whale- | . : sab: Walrus 
Year. oil. oil. pone, | Seal oil. | Ivory. hides. 

Viger’ Weeden | | SEEDS ee GGUS: Lbs. | Pieces. 
53, 3382 21, 997 = 
86, 959 39, 300 

219, 187 60, 480 
188, 548 2h O0Si eee 
11, 392 2,716 

3,096 | 137,855 37, 872 | 
8,360 | 123, 023 45, 402 
2,280 | 111, 421 33, 716 

TW ne Ske ae ee Nee emg a Eearere | 44,968] 46,218 | 56, 840 | 
TRY eps es einer ee ee ae ene | 58 | 70,646 | 48, 44 | 
TBO Reen Et het a eee oe See ee | 15,007] 41,585] 11,960 
DRE RR cm ie a Ss ee em | 8,971 | 153,785 |} 89,842 | 
TR) ec ee ch eS ENE oa 3,654 | 134,167 | 101,101 | 
Vil ie 8 SMe esa Soret ee eS Sen 4,867 | 140,319 283 
CYR) Sac cade eme eae Sa een eae Seana Ul 98 | 28,083 | 23,336 | 
(iY. ane Sea eee Sop ae eee eee | 8,795] 42,306] 17,561 
Thigh sa Se Dea ae a er | 621] 48,605 | 16,174 
Tey a \alg 520 ea Se aoe PEE ae eee 597 | 81,375 | 41,955 
TGS so pae gre Sao ooo rae ee ese ee ee eee leer 33,518 | 23, 965 | 
TEV f= Be eB See SE EDUe 2 ae ae See emer eee 805 186 | 11,507 
TSITASS oS as eee ea ae oe |eseSenesee 7,254 | 14, 865 
THB oe se oe ee ae eee ee ae een eee 816 
THON 2 rs Se Se erg ea ee iasaeertee 14,662 | 10,977 

BAY WHALING. 

In addition to the vessel fishery for whales a number of persons 
engaged at various times in what was called ‘‘bay whaling.” The 
small humpback whales in the winter time would resort to the region 
between Lahaina and Kalepolepo Bay for breeding purposes. The 

sperm whales would also do the same to the leeward side and off the 
southern point of Hawaii, and also off the other islands at times. When 
a whale was sighted close to the shore parties would go out in small 
boats and attempt to capture it. If successful, the whale would be 
towed ashore, cut up, and the blubber tried out in rude try works. 

The first mention in the local newspapers of this fishery was the 
following, from the Polynesian, of Honolulu, May 20, 1848: 

Sperm whales are frequently seen near these islands, and several projects have 

been set on foot at different times to capture them. Mr. James Hough, of Lahaina, 

obtained a few months since a charter for the exclusive right of fishing for whales at 

Honuaula, on the island of Maui, and at length succeeded in capturing a sperm whale. 

In consequence of the difficulty experienced in ‘‘cutting in’’ and getting the ‘‘blub- 

ber’’ on shore, only about 30 barrels of oil were secured. This at the current rates 
here is worth about $800. 

Maalaea Bay, on the north side of Maui, was frequently visited by 
sperm whales. According to several of the old inhabitants of Wailuku 
the natives used to kill whales in the bay quite often in the ‘‘ forties.” 

Whales would sometimes get stranded upon the coast. In June, 
1857, a young sperm whale, about 8 feet in length, was stranded on 

the beach at the mouth of the Waiole River, Hanalei Bay, Kauai. The 

natives secured him and floated him into the river, where he soon died, 
and his oil was then tried out. 
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In the Pacific Commercial Advertiser, of Honolulu, under date of 
March 11, 1858, appeared the following: 

The season for humpback whales amongst these islands extends from January to 

April. The four or five whaling companies at or near Lahaina have not as yet suc- 

ceeded in securing a whale, but a company of natives from Honolulu stationed at 

Lahaina killed a cow and a calf there on the Ist of March, while a boat from the 

Sharon, lying at anchor, captured the male which was in company. From Hilo our 

correspondent gives an account of the taking of a whale in that harbor by the boats 

of the Dover. A school of these whales were seen off the entrance of our harbor 

yesterday morning. 

In 1859 three stations for bay whaling were opened in and around 
Kalepolepo Bay, on Maui. On April 8, 1862, Mr. O. J. Harris, of 
Lahaina, captured a large bowhead whale in this bay. When tried 
out it yielded about 50 barrels. 
A small sloop, the Zaanu7, O. J. Harris, captain, was engaged in 

the business in 1863 and met with considerable success, while Mr. Pat 

Shaw, of Lahaina, with a crew from the same place, was very success- 
ful in bay whaling during the ‘‘ sixties.” 

In 1870 the Anne, Captain Roys, of Honolulu, engaged in bay whal- 
ing at Kalepolepo Bay. Try works were erected at Oloalu, some 4 

or 5 miles beyond Lahaina. Captain Roys used an explosive gun of 
his own design and met with considerable success. 

In March, 1870, a whale was caught off Hilo, Hawaii, by a shore 
party from that place. They obtained 75 barrels of oil from it. 

The vessel //enrietta, of Honolulu, engaged in the fishery in 1872 
around Lahaina and was quite successful. She got one whale in Maa- 
laea Bay which tried out 50 barrels, worth about $1,000. A shore 
party under O. J. Harris was‘also working in the same vicinity at that 
time and met with considerable success. 

Whales are still seen quite frequently each year around the islands, 
but little attention is paid to them unless one should be stranded, 
when the natives gladly seize upon it. 

THE FOREIGN WHALING FLEET AT THE ISLANDS. 

One of the principal causes of the present material wealth of the 
islands was the rendezyousing of the Pacific whaling fleets from the 
United States and other countries at the various ports of the islands 
for many years, and the transshipment of oil and bone from these 
ports. An effort is made herewith to show the history and extent of 
this business so far as can be done from the data available. 

The first whaler to enter the Pacific Ocean was the ship Ame/za, 
Captain Shields, from London, in 1788. She was fitted out at vast 
expense by Mr. Enderby, a London merchant, and carried a crew of 
Nantucket, Mass., whalers. She sailed on September 1, 1788, and 
returned March 12, 1790, with a cargo of 139 tons of sperm oil. She 
received a bounty of 800 pounds from the Government. Most of the 
whaling was done off the coasts of Chile and Peru. Capt. Archetus 
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Hammond, of Nantucket, Mass., was first officer of the ship and struck 
the first sperm whale ever known to be taken in that ocean. 

The success of the Ame//a stimulated other nations, and the United 

States was among the first to fit out vessels for this fishery. In 1791 
Nantucket people built and sent three new ships, with three old ones, 
into the Pacific Ocean, the first from the United States. These were 
very successtul, each ship obtaining up to 1,500 barrels of oil, mostly 
sperm. ‘The first of the ships to enter the Pacific was one of the new 
vessels, the Beaver, Paul Worth. She was also the first to return. 

In 1802 whaling was prosecuted first off New Zealand, and in 1803 

the whalers were in the China seas about the Molucca Islands. 
The first American whalers to visit the Hawaiian Islands were the 

ships Balena and Equator, of New Bedford. They arrived at Keala- 
kekua Bay, Hawaii, September 17, 1819, off which port they captured 
a large sperm whale which yielded 102 barrels. They sailed thence 
on October 1, for Lahaina to water, and touched off Oahu, to leave 

letters, October 10. At this time Honolulu is described as a scat- 
tered, irregular village of thatched huts, of 3,000 or 4,000 inhabitants. 

By 1820 the calls of whalers at Honolulu were quite frequent. In 
1823 there were four American mercantile houses established there, 

two of Boston, one of New York, and one of Bristol, R. I. The 

Americans were quick to see the superiority of the islands for recruit- 
ing and refitting over other stations in the Pacific, and very soon all 
the American vessels in the Pacific, and quite a few from other coun- 
tries, were touching at the islands regularly. 

The discovery of the sperm whaling-ground off the Japan coast in 
1819 by the Syren, Captain Coffin, where she had great success, drew 
large numbers of the new vessels, particularly American, to the new 
grounds, and these fixed their headquarters at the islands. Capt. 
Joseph Allen, of the ship Jaro, of Nantucket, also discovered these 
grounds independently in 1820. 

Stimulated by the demand on the products of the islands created by 
the great influx of foreign whalers, strenuous efforts were put forth 
to furnish the supplies desired. The island of Maui was noted for its 
potatoes and wheat, and most of the whalers called at Lahaina specially 
for supplies of these articles. In 1828 potatoes were rather scarce 
and sold in Honolulu for $2 per barrel, but were cheaper at Lahaina. 

According to the Daily Advertiser (Boston, Mass.), of December 24, 
1874, the first whaling in the Ochotsk Sea was done by American 
whalers in 1834. The whales were reported by the master of the 
American schooner Unity, of 60 tons, which was bound to the port of 

Ochotsk, in Siberia, and thence to Kamchatka. 
In August, 1820, Captain Meek, in the trading brig (Peddler, of 

New York, visited the Arctic Ocean. He secured by trade some oil 
and bone from the natives. It was partly on his recommendation later 

that whaling was begun there. 
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Captain Roys, of the bark Superior, of Sag Harbor, N. Y., was the 
first to go into the Arctic for whales. In the Honolulu /riend he gave 
the following account of the opening up of this profitable region: 

I entered the Arctic Ocean about the middle of July, and cruised from continent 

to continent, going as high as latitude 70, and saw whales wherever I went, cutting 

in my last whale on the 23d of August, and returning through Bering Strait on the 

28th of the same month. On account of powerful currents, thick fogs, the near 

vicinity of land and ice, combined with the imperfection of charts and want of 

information respecting the region, I found it both difficult and dangerous to get oil, 

although there were plenty of whales. Hereafter, doubtless, many ships will go 

there, and I think there ought to be some provision made to save the lives of those 

who go there should they be cast away. 

The discovery of this new ground was of inestimable value, as sperm 
whaling was rapidly dying out, owing to the scarcity of these animals 
and the new grounds were soon visited yearly by a large fleet of vessels, 

principally American. The whales secured in this region were of the 
bowhead or Greenland variety. 
From the very beginning American whalers predominated at the 

Hawaiian Islands. In the ‘‘ twenties,” Great Britain was a somewhat 

serious competitor, but she was soon hopelessly distanced. The reasons 
for this are well set forth in the following quotation from one who was 
in a position to know, and who had no love for Americans: * 

The number of vessels fitted out from England for the whale fishery of the Pacific 

was, in 1820, 140, while at present there are not more than 70, the Americans hay- 

ing at least 400 vessels profitably employed in this trade. Say about 24,500 tons 

British shipping and 2,100 seamen; ditto 130,000 tons of American shipping and 

12,000 seamen. This disproportion is but slightly altered by the vessels fitted out 

from British colonies. 

The protection to British fishing vessels was, up to July, 1843, no less than £25 12s. 

per ton on all oils, and is now £15 15s. on spermaceti oil and £6 6s. on black oil. 

Yet there is a falling off in their number of one-half during the last twenty years, 

while the American vessels have increased in a greater ratio. 

It would be easy to detail the causes of the greater success of the Americans in con- 
ducting this profitable trade; among the more prominent of which are, the greater 

sobriety of the officers and the superior character of the crews, both which—recom- 

mendations in any trade—are indispensable in the prosecution of this one. 

He was anxious for Great Britain to seize the islands and make 

Honolulu a depot for the British whaling interests, and created a great 

deal of trouble for the native government before he was recalled. 
The first French whaler to call at the islands was the MWancy, in 

1837, but French vesseis called quite frequently after this. The first 
Prussian and Danish whalers to visit the islands was in 1842. 

The native government was quick to realize the benefits of this trade, 
and made every effort possible to attract the whalers to the islands. 
In 1844 the following regulations in regard to whalers were in force at 
the various ports of the islands: 

General regulations.—Whalers were permitted to sell goods to the 
amount of $200 each without paying any duty whatever. On all 

*The Sandwich Islands, ete. By Alexander Simpson, esq., late acting there as Her Majesty’s con- 

sul. Pamphlet published in London, 18!2. 
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above $200 they paid an ad valorem duty of 8 per cent. Goods were 
allowed to be transshipped or reexported on payment of a duty. 

Fonolulu.—The harbor dues at this port were as follows: Six cents 
per ton on whale ships and merchant vessels entering for the purpose 
of obtaining refreshments only. For the use of the buoys, $2. For 
certificate of clearance, $1. Per foot pilotage for taking a vessel in 
or out, $1. 

Lahaina.—Regulations of port: Every captain requiring refresh- 
ments had to pay $10 for the harbor dues, for which he was allowed 
5 barrels of potatoes and the privilege of purchasing supplies for his 
ship. Every ship on arriving and making purchases had to pay $1 
for the support of two lights kept burning to mark the place where 
boats could land. The captain was compelled to secure a certificate 
showing that the port regulations had been complied with; charge for 
this, $1. 

filo.—Harbor dues for whalers: For anchorage, $6; for pilotage, $6. 
Kealakekwa.—Harbor dues for whalers: For anchorage, $6; for 

pilotage, $6. 
In the general laws of 1846 no duty was charged on the transship- 

ment of whale products at the ports of the islands. 
In 1847 the following law to encourage the visits of whalers was 

passed by the Legislative Council of the Salnaalee 

Section |. Be it resolved by the nobles and representatives of the Hawaiian Islands in 

Legislative Council assembled, That in order to encourage the visits of whale ships of 

all nations to the ports of entry for such vessels now open by the existing laws, or 

hereafter to be declared open, they and each of them, on and after the proclamation 

hereof in the Polynesian newspaper, be exempted from all anchorage fees and ton- 

nage dues imposed by the existing tariff upon vessels exclusively engaged in the 

whale fishery; in all cases so long as said vessels shall not exceed in their trade or 

barter in foreign goods the amount of $200 ad valorem allowed by law to be landed 

from them free of duty, provided brandy, wine, or other liquors which have an 

intoxicating effect be entirely excluded from that trade or barter, any vessel trading 

or bartering in which shall wholly forfeit the advantage of this resolution. 

Ec. Il. And be it further resolved, That from and after the proclamation hereof as 

aforesaid, the harbor or roadstead of Kealakeakua, on the island of Hawaii, shall be 

and is hereby created a port of entry and departure for whale ships in accordance 

with the existing laws applicable to such vessels at the other ports already opened to 

whale ships. 

Sec. III. And be it further resolved, That the minister of finance be and he is 

hereby authorized to pay out of any moneys in the exchequer the drafts of the col- 
lector-general of customs in fayor of any duly appointed pilot employed at the port 

of Honolulu the sum of $25 for each whale ship which shall have been promptly and 

faithfully piloted by him in and out of the port of Honolulu in lieu of the $1 per foot 

allowed by law to be charged for the pilotage of whale ships. 

Sec. IV. And be it further resolved, That the minister of finance be and he is hereby 

authorized to pay to the pilots appointed for Lahaina, Hanalei, and Hilo out of any 

moneys in the exchequer such gross sums per annum as may be recommended by the 

board of finance in lieu of the charge which they are authorized to make for the 

pilotage of whale ships. 
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Sec. V. And be it further resolved, That the joint resolution of 3rd April, 1846, rela- 

tive to brandies, wines, and other spirituous liquors shall be understood and is hereby 

interpreted to mean as follows: The permits to trade or barter, given to vessels 

engaged in the whale fishery, do not and shall not include the trade, sale, landing, 

or disposal of spirituous liquors, but all such traffic on the part of said vessels shall 

be and is hereby construed to constitute them merchantmen, and shall subject them, 

within the meaning of said joint resolution, to the payment of 20 cents per ton ton- 

nage dues, as well at the anchorage of Lahaina and the roadstead of Honolulu as at 

anchor in the harbor of Honolulu, and to all other legal liabilities. 

Sec. VI. Relates to fees for various kinds of general licenses. 

Sec. VII. Relates to the breaking up of hulks. 

Sec. VIII. And be it further resolved, That from and after the proclamation hereof 

as aforesaid no clearance shall be given by any collector of customs to any foreign 

vessels at any port in this Kingdom where there is or shall be a consul, vice-consul, 

or commercial agent, or vice commercial agent of the nation to which such vessel 

belongs until the master or commander of such vessel shall produce to said collector 

a certificate under the seal of his consul that all legal charges and demands in his 

office against said vessel have been paid and that he knows of no reason why said 

vessel should not immediately depart; and that in ports where no such consul, vice- 

consul, or commercial agent, or vice commercial agent may exist the local collector 

shall otherwise satisfy himself that all proper and legal charges have been paid 

before granting a clearance to any foreign vessel. 

Sec. IX. And be it further resolved by the authority aforesaid, Tnat from and after 

the proclamation hereof in manner aforesaid, all, each, and every, the provisions’of 

the foregoing eight resolutions shall be considered, received, taken, and construed 

to be amendments to the existing laws of this Kingdom, and that they be substituted 

instead of any such laws at conflict therewith, which existing laws, so far as the 

same are found to be so at conflict, are and shall be hereby repealed. 

The effect of this law was to make all the ports free ports. 
Section 8 of the above act was repealed on May 26, 1853. 
The following act regulating the duties on the products of the whale 

fishery was approved July 27, 1852: 

Secrion 1. All oil, bone, and other products of the sea taken by an Hawaiian ves- 

sel may be imported into this Kingdom free of duty, but the same shall be entered 

and permitted at the custom-house in the same manner as goods liable to 5 per cent 

ad valorem duty. 
Sec. 2. All oil, bone, and other products of the whale fishery imported into this 

Kingdom in any foreign vessel, or being the product of any foreign vessel and sold 

or landed, shall be considered to have been imported for consumption, and shall be 

liable to the duty of 5 per cent ad valorem and not entitled to any drawback for 

reexporting unless the same shall have been stored in the custom-house stores or 

under the direction of the collector of customs. 

Src. 3. This act shall take effect on the thirtieth day after its passage. 

As the remitting of the pilot dues was quite a serious drain on the 
financial resources of the Government, they were reimposed in 1850. 
On August 16, 1854, however, all tonnage dues on whalers, foreign 
and domestic, were abolished. 

The usual custom was for the whalers to make two cruises each year. 
The first, or spring season, was from January 1 to about June 14, the 
second, or fall season, beginning about July 27 and ending about 
October 10. The intervening time was employed in refitting for the 
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next season. During the spring season the vessels usually visited 
some of the southern grounds for sperm or right whales, or both, 
while during the fall season the North Pacific and Aretic grounds 
were visited. 

American vessels, which hailed principally from New Bedford, New 
London, and Nantucket, engaging in the Pacific and Arctic fishery, 
usually left their home port in the fall of the year so as to make the 
passage of the Horn or Cape of Good Hope in the southern summer. 
These ships would arrive at the islands in March or April, in time to 
refit for the fall cruise. An American vessel whaling in the Arctic 
usually remained out three and one-half or more years, including the 
time spent in coming from and returning to her home port. 

It was quite common for the whalers to come to the islands on the 
outbound passage with only enough men to work the vessel. They 
would then engage young natives, called *‘ Kanakas,” to fill out the 
crew, bringing them back to the islands before starting on the home- 
ward journey. From January 1 to December 31, 1843, 44 of the 
natives were serving in whalers, and from January 1, 1844, to June 1, 
1844, there were 70 so employed, all engaged at Honolulu. Probably 
as Many more were engaged by vessels calling at the other ports of 
the islands. In 1865, 400 shipped on American whalers alone. In 
1869, 488 Kanakas were employed on whalers, their lay for the season 
amounting to $45,700, while 388 were shipped in 1871 from Honolulu 
on the spring and fall whalers, and 378 returned to port, 10 having 
died during the year. The Kanakas were very popular with the 
captains, as they made good seamen and whalemen and were easily 
managed. 

At first the Government took no particular interest in this part of 
the business, but in time the abuse of and cheating of the men by dis- 
honest and brutal captains became so notorious that the Government 
was compelled to adopt regulations in regard to the matter. Under 
these the master of the vessel had to execute a bond that he would 
obey the laws, which were that he could not hire a Kanaka for more 
than two years, was to return him to the island at the expiration of 
his time, and was to pay him his proper lay of the products taken 
during the cruise. 

From 1840 to 1860 were the palmy days of whaling in the North 
Pacific and Arctic. The number of vessels visiting Honolulu would be 
so great and the inner harbor so packed that it is said one could go all 
around the harbor by stepping from one vessel to another, while in 
the outer harbor would be almost as many more which had been unable 
to get in. 

As the harbor at Lahaina is nothing but an open roadstead, pro- 
tected from the prevailing winds by the high mountains of the island 
itself, there was more room. As many as 89 whalers were counted 
at anchor here at one time during the period above stated. 
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The ship-chandlery business for whalers virtually began at Hono. 
lulu in 1843. From this time on a number of firms made it their reg- 
ular business. The following summary of an article appearing in the 
Polynesian, Honolulu, April 20, 1861, gives a very good idea of the 
extent to which Honolulu was benefited by the visit of whalers: 

For the twelve years from 1849 to 1860, both inclusive, it is stated that 4,929 callings 

at ports on the islands were made by whalers. Domestic supplies to the extent of 

$1,382,413 were furnished to them. It is estimated that these 4,929 ships, averaging 

30 men each (147,870), expended $30 each at the islands, which would amount to 

$4,436,100. It is also estimated that the repairs to the fleet amounted to $180,000. 

The following table shows for certain years between 1846 and 1875, 
both inclusive, the value of supplies furnished to foreign whalers at 
Honolulu, together with the number of vessels so supplied for certain 
years: 

, , a | Number r. Number 
Years. \ ane o of vessels Years. i ae of | of vessels 

) SUPPHES: | supplied. |" UppHeS. | supplied. 

GAGS {000M a seeaeeeee Hr GB St sie fae whet Me Sheet lady | $13, 200 44 
78, 200 TSITE|| MAS GAN set hc ate ae A nee re 65, 000 93 
27, 000 7108,i]||MUISC5y ee cee eee ae OAT) |orcceasece 
26, 500 106 A||pLS6O meee tearm se cee atk eee 693000) Paes 23 
18, 400 B2ig| (MESS TEMm es ree eee 2 aetna ne PROKOP ees olen 
49,720 | DOGUNTASE Sine camer oer = en ree 569800) | Reeeeeeeee 
67, 650 | 246 56a ee: PETE VO OR el ie | 4652008 aeeee ae 
51, 975 | 189 AO Gert at BAR EL Sete S55 ee |e339600) | Seeenemeee 

106, 750 | TON Wey Phe sige OSE oan ee a 10, 500 
109, 850 | LESUIIAIG 7S MM sh ee Re aca a eee 16, 600 
85, 000 T7OM PLS TAR es Seek een a AS See | 12,500 |. 
38, 500 | Titel | WSs ee eee een eee same | 7,200 
21,000 | 42 | 

* Only shows value of supplies furnished to vessels in the inner harbor. There is no record of the 
supplies sold to vessels in the outer harbor. 
+ No separate record was kept by the custom-house after 1875. 

The profits in this business were enormous for a time, and it has 
been well said that ‘‘ Honolulu was built upon the whale business.” 

No specific records were kept of these matters at Lahaina, but it is 
known that during 1849 the supplies furnished to whalers amounted to 
$38,500, while in 1850 they amounted to $24,640. 

The first recorded transshipment of whaling products was in 1846, 
when some whalebone was so handled. The business practically 
began, however, in 1851, and was of immense benefit to Honolulu, as 

this harbor was the principal scene of operations. As wharves were 
practically nonexistent at this time, the hulks of old whalers and mer- 
chantmen were used as storage places for the oil and bone until vessels 
were ready to load for home ports. The whalers would usually store 
their catch here on their return from a cruise, fhen refit and start on 

another cruise. Regular clipper ships would call at the islands, bring- 
ing out supplies, and return with a cargo of bone and oil. On Novem- 
ber 10, 1857, the clipper ship John Land sailed from Honolulu with a 
cargo of oil and bone for New Bedford valued at $635,556. 
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The following table shows the transshipments of oil and bone from 

1851 to 1875 (the business practically ceased in the latter year): 

Sperm |whale oil.| Whale } tory. 

Gallons. Gallons. Lbs. | Lbs 
Scr Be oe 2 PL Se 104, 362 909, 379 GOING045 as eee 
TRG A, oe nee eg a ge a ee iS Tm LAE Lae REL 1724900 ele 18227738) Sebo Oni |pseemeeene 
TOR Aen Ane ne So ts 2 eR eee 175,396 | 3,787,348 | 2,020,264 |.........- 
TAGE Dyce yg EL ORC 8 Bee ee 146, 484 |" 1,665,921 | 1,508,443 |.......__. 
TGS, on ese pe ee eR CR te 00 hae 109%808)| Ae 436"810))) 9 8725054 |o yee 
SEG NE See cs ae ee hee a oe Ne ge TVA || TESS) || TOG Nile ed 
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TERS |. 2 ee a CS SERS RN eet DOO SAGAN O85 51 S82 |e ol4 710) ease seen 
LSI) 2. 25 5 ae eee eer neers fos ere 156,360 | 1,668,175 | 1,147,120 |.....--.-- 
TSP Da 28 ce ek op ee eee eas ae ee BF eS oe ae 47, 859 782, 086 GAGS lshaneaeeae 
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158). kee ae ee a na Oe VE Se eee 2 56,687 | 675, 344 SS7A043n eee ee 
TSG peepeeneee Laas ciel ses air Pho ee eee eee elas BELA. || 9 GUD le SRE Se | Aes ee 
TESTE 3-2 aol Re Rs mi ep ena OE) Ro | 42.841 | 578,593 5973045 ae cena 
iL SG ee ee tee re we 6 Ie RE a i ee | 118,961 | 1,250,965 Halas | Sen gae ase 
TRO Tee ee ee 103, 215 $21, 929 AQ 140) eeeee eee 
TLRS) awl 2 Suge MER ee, 4s ee a Si are ee gd © a 106, 778 774, 913 596, 043 |.....----- 
TER nao ck SoC ah Sie nS ee ae eee’ 157,690 | 1,698,189 62787710) |e 
ThSV/A) comb Soe oe DSP A Caee Rt heen Mea ped tery me PRES | 105,284 | 1, 443, 809 (CEOS Lo ooesase 
ASTI es oe: Bo BR abe oe ee ee rn ae ee eget 63, 310 283, 055 904369 
TESS A hea ict AM toes ee a ee aR CO 50, 887 32, 974 S12905'|seeeeeee 
pr ee en etre a AS a eS ane ee 56,687 | 573,697 122, 554 25,108 
FLDPE! 58 SCE IES Se erie 2 2 on eee Re 23, 187 403, 876 174, 111 56, 552 
IGT 5. coe neah ony eee eee SE eee ee ena | 37,812 312, 305 104, 715 14, 909 

Note.—Includes the shipments of the Hawaiian vessels. 

The principal portion of the products were shipped to New Bedford 
either by clipper ships sailing around the Horn or to Panama by sail- 
ing vessel, thence by rail across the Isthmus to Colon, and from there 
by sailing vessel or steamer to Atlantic ports. A part also went to 
San Francisco and thence by rail to Eastern points after the Pacific 
Railroad was completed. A considerable portion went to Bremen, 
Germany, and for a few years some went to Havre, France. 
Britain and New South Wales also received a few shipments. 

The following table shows for certain years between 1852 and 1875 the 
countries to which the transshipped products were sent: 

Great 

Table showing the countries to which the transshipped foreign and domestic products of the 
whale fishery were shipped. 

United States. Germany. 

Years.* q - Poe eee = E 
Sperm ; ec Whale- i Sperm Whale | Whale- 
ati Whale oil. bone. Ivory Pal oil. bone. 

Gallons. Gallons. Lbs. Lbs Gallons. | Gallons. Lbs. 
172, 418 1, 133, 259 S078. O19 cece == <2 1,072 49,479 81, 932 
IAS 9205 On Unt Onde OG 405M Secrets eek |e ee aa cee 14,819 
TREE LS lB Cay ll Malec BENS Gi) ee es bee eeee 10, 244 26, 288 
TEGO! || TERUG TCR) TGCS Gy) eal ghete BRbeneoema beer ses ocd) bo-cenacas 
203, 076 DD MOlOu|Y WeAZe 200) [2-525 -- = = 488 123, 648 79, 950 
154-2050) 2 tis601806)) 11016; 812) )22- 5.52. -: 1,473 | 284, 667 110, 499 
47, 859 | TAI BYB Ie eee OES 2 a (eee eae ee eee ee 69, 773 33, 742 
29, 486 | 429, 210 DIZOL, |e coos oe 4,374 79, 202 46, 954. 
42,841 529, 449 | DOONGH Gilneas ac eee s eae ee 49, 144 46, 738 
118,961 | 1,235, 489 | HOS ML | ec sc.c eo alone eae 15, 476 18, 061 
101, 344 | 786, 947 | SDORSON ee scee cone 1, 871 34, 982 54, 769 
104, 920 | 733,805 | AOGATSda ek 2 copia! See see 41,108 99, 259 
154, 569 1, 578, 814 | DAts DLO |e ees-c525 3, 121 119, 375 100, 192 
105, 234 1, 304, 088 | CSR el een erie itr Coane 139, 721 117, 207 
60,112 | 142, 736 ZOO | seas na 3,198 140, 319 283 
21, 288 | 50, 789 C7292 NW eecctsc a bnee 98 11, 686 14, 706 
56, 687 573,131 122, 554 2H SOS Wetec see BOOn eecmierece sete 
10, 606 366, 066 170, 642 AG Syd see LSS667; | c2cee eee 
34, 380 268, 789 67, 047 9, 828 597 27,136 + 25, 517 

* The records are missing for the years not given between 1852 and 1875. 
+ 7,118 pounds of ivory were also exported to Germany. 
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Table showing the countries to which the transhipped foreign and domestic products of the 
whale fishery were shipped—Continued. 

France. Great Britain. Acnsteals Aeon South 

Years. = SS = 
Sperm | Whale | Whale- | Whale | Whale-|} Sperm | Whale | Whale- 

oil. oil. bone. oil. bone. oil. oil. bone. 

Gallons. | Gallons. Lbs. Gallons. Lbs. Gallons.| Gallons. Lbs. 
a COR Vee oe Sage aGoere 476 | 37,038 28,1200) Ss 5- -eeisec 21,040) |..-225 55-3] Someeeicen|Seezecose 
AS ba saan ete ake ae onaie eel Sic cy sisars 25,172 46; 810 Ws cccenwews| See ee eee Sean celses Steemeece nee oho 
HSB Zig sake ce arse ne eee as ors 600 | 35,400 ACO, Ul Beers Mtoe ecarnictc lsopuoreadisases—s<- 
ee aE eee ees Te RCO C bes Hes COREE eEe Gee conosel seeotaaes 25; TO see Sosa boe ar coll se ceteincs | peeeeneere 
NBO as ee ae tiios sarccsee 682 | 17,642 195809) | sts os neice! Mee nee oe ete ree [lee treme | eens iota 
STA Biarere sietats ois Saisie sista a= Ste) Siete wise. ofl lela ete teye ere Sars Seiesee iain temtec etiarantellinersio sieeiae 2,581 | 10,148 3,469 
aD SPD cteoie ohare seem ota a Sais all ise ie se acta ee eeeereina ll aoieeerare sto liste caterer \Gbemctets s 2,835 | 16,380 6, 000 

The year 1875 was practically the last one in which oil and bone 
were transshipped at the islands. For some years San Francisco had 
been endeavoring to persuade the whalers to make that port their 
refitting and transshipping point. During the gold excitement a few 
vessels did call there, but they were put to such great expense and 
delays by the desertions of their men that they ceased calling except 
when absolutely necessary. During the late ‘‘sixties,” however, a few 
resumed their calls, and these kept on increasing until in 1875 nearly 
all of the American fleet called there. In 1871 the Pacific Railroad 
provided tank cars and agreed to transport the oil to New Bedford at 
the rate of 7 cents per gallon, and this had a great deal to do with 
drawing the whalers to San Francisco. At present San Francisco is 
the port of call for all of the Pacific and Arctic fleet. 

After 1860 the fleet rapidly declined in numbers. During the civil 
war in the United States a number of them were withdrawn by their 
owners, owing to the fear of Confederate cruisers. In 1860, 293 calls 
were made at ports in the islands by Americans, while in 1862 there 
were only 57. After this they increased somewhat in number until in 
1865 there were 162. Inthis year the Confederate steamer Shenandoah 
destroyed 34 ships and barks of the Arctic fleet. 

In 1871, 30 out of 37 vessels of the American Arctic fleet were 

caught in the ice off Point Belcher and the crews were compelled to 
abandon them to their fate. The fleet had hardly begun to recover 
from this crushing blow when, in 1876, half of the fleet of 16 American 
vessels were caught in the ice and destroyed. As the fleet practically 
ceased to visit the islands regularly after 1875, its subsequent history 

does not come within the province of this paper. 
Vessels called at the islands occasionally, however, even after 1875. 

According to Capt. D. Taylor, of Lahaina, the Wimrod, of New Bed- 
ford, was the last whaler to call at Lahaina. This was in March, 1886. 

The last visit of whalers at Honolulu was in 1896, when 2 American 

and 3 British vessels called. 
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The following table shows by nationality the visits of the foreign 
whalers at the islands each year from 1824 to 1896, both inclusive: 

= ; 5 a = 

| H 4 (|¢ g | 25) 2. 
j es & Boor lt Gist S |Ro] gz : ra || "a j lad | no : & | ee | sa 

Years a ; I fc Ss | Alo cal || les : ; Ga a Ss. . E 2 a ae I = iG S 3 za z Aw) a 

“Sb 2 q qd | 3 = Qe Pig = mn st S oS mH 
Le) = 3 Pal ro) rA S u a a 5 s° 8S 
o q o =] o =I S o o S) = 3S q aA 5 
oa) iS) Qa ey Lao) oS 14 A Z ee a ae 4 = 

NotTeE.—No statistics were available for 1848, 1855, 1856, and 1883. 
*Includes Bremen, Hamburg, Hanover, Oldenburg, and Prussia. 
;+As thesame vessel sometimes visited two or three ports, and would be counted at each, this total 

necessarily does not represent the real number of vessels. It is estimated that a reduction of about 
one-third in the number would show the real total. 

129 vessels were caught in the ice in the Arctic Ocean and abandoned, 
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From 1848 the North Pacific fishery was the most important, the 
Americans and Hawaiians practically monopolizing it. The following 
table shows the number of vessels (including only those which returned 
to the islands) engaged in this fishery, together with the oil and bone 
secured, from 1839 to 1869: 

Table showing the number of vessels in the North Pacific whale fishery, and the oil and bone 
taken by same, from 1839 to 1869, including only the vessels that have returned to the 
islands. 

Wears! No. of | Sperm | Whale Total | Whale- 
vessels.| oil. | oil. oil. | bone. 

| Barrels. | Barrels. | Barrels. | Lbs. 
TCE ie te ighiet ste BEE CORR ee or Be Cor DEe else see Dial aD cierto ae enter 2.800) ls ee eae 

Salk aes. an Aetes ce oaoe L760 |5-scesen see 
QO fil ecoe areca ellie ite rerciate 28;:200! lo -eeee cere 
Dyn eae eteseecl heer enisee ATE 200 Seeeeeeeeee 

LOS} Pee meen secemenee 1469800) }asickeceecee 
dln eee cess mo osecee oe I} (2598570) asacaecerese 
PAGS eet ae otal eceicis aorsee 2507600) e2eeereeee 
DOD oe ercerataAal lta eee ZO KSOOM |) Sacer eters 
Ufa peor alc, cate Sortie: 187443) (Ee ee 
115) eeerserts ol Gano tcae 185, 256 | 
16 ha han satqens|-ascaserce 206, 850 
1A eS Se eo eee 243, 648 
WAS al OSS Oe eectalee cares cee 96,177 
275 | (t) 337, 124 337, 124 5, 307, 137 
252 (1) 280, 360 280, 860 3, 448, 300 
245 4, 276 191, 843 196, 119 2, 698, 180 
250 6, 242 225, 626 231,868 | 2,443, 250 
177 3,337 | 135,708 189,045 | 1,628,650 
165 3,079 124, 460 127,539) | 1, 591,43 
218 1,555 | 129,240 | 180,795 | 1,667,700 
197 2,950 102, 980 105, 930 | 1,512, 700 
132 2,099 63,965 | 66, 064 | 838, 50 
68 2,013 50,575 52,588 659, QOD 
34 1, 685 28, 315 380, 000 | 387,20!) 
43 288 | 36,120 36, 408 503, 000 
55 390 |} 29,425 29, 815 428, 300 
67 1, 080 45, 000 46, O80 671, 100 
76 2,643 49, 056 51, 699 $28, 991 
75 1, 940 52, 050 53, 990 778, 800 
57 2,693 | 38,765 41, 458 | 539, 700 
46 2,500} 42,114] 44,614 | 196, 793 

*The vessels and oil reported up to 1852 are exclusively American; since 1852 they include whale- 
men of all nations that have recruited after the season at the Hawaiian Islands. The coast whaling 
of California of late years is not included. 
+A hard season, owing to the heavy ice and terrific gales; seven vessels were lost. 
t No report is obtainable for these years. 

THE SEAL FISHERY. 

The Hawaiians early took up the seal fishery. It is not known when 
the first voyage was made, but the following is an interesting summary 

of several made early in the last century: 

March 2, 1824, by order of Kalaimoku, sanctioned by the King, he [William 

Summer] was given charge of the brig Ainoa for a sealing voyage, returning in October 

with 5,845 fur skins, a quantity of elephant oil, and fish. On thisand a similar voyage 

in the brig Tamoralana (Kamahalolanai) in 1826, in which he obtained 3,160seal skins, 

he reported that much better success would have resulted had they been properly 

provisioned. * 

On September 14, 1838, the schooner /libberty Gibbet, 25 tons, 
Rogers, commander, owned at Oahu, returned from a twenty-one days’ 

cruise to the island of Ceres, with a cargo of sealskins. 
There are occasional notices of sealers in the maritime notes of the 

newspapers of the islands after this date, as in 1859, when the bark 
Gambia, 249 tons, is reportedas having been sealing. She left Hono- 

* Hawaiian Maritime History. Hawaiian Almanac and Annual for 1890, pp. 67, 68. 
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lulu on April 26, and cruised among the islands to the westward of 
this group, returning on August 7 with 240 barrels of seal oil, 1,500 
skins, a quantity of sharks’ fins and oil, ete. 

Foreign sealers also touched at the islands occasionally, even as late 
as 1901, when a Russian and a Canadian vessel visited Waimea, on 
Kauai, to refit. 

SEA-OTTER FISHERY. 

- Sea-otter skins were early traded in at Honolulu, as is shown by the 
following extract from the journal of one of her pioneer merchants:* 

1829, April 1.—* * * Sold French a lot of sea otter skins belonging to Dana & 
Temple: Primes, at $35; small, at $12; reds, at $5; tail pes., $1 each. 

Many of the otter skins were obtained by merchant and whaling 
vessels in the course of trade. At times vessels would be fitted out 

especially for the fishery, as mentioned in the following quotation 
referring to the year 1835: 

Upward of 20 sail, chiefly British and American whale ships, anchored in the port 

of Honorum [Honolulu] while we continued there. One of them was a fine brig, 
the property of an American merchant, resident at this island. She was engaged in 

the fur trade on the northwest coast of America, was commanded by Captain Ban- 

croft, an Englishman, and carried as part of her crew 23 Northwest Indians, who 

had been engaged to shoot the sea otter. The latter people are found to be tractable 

when on distant seas, although prone to treachery when on their own coast. They 

were paid by the owner of the vessel the market price of each fur skin they obtained, 

or, more commonly, to the same amount in such European commodities as they 

required, namely, blankets, knives, tobacco, and spirits.+ 

In 1837 sea-otte1 skins to the value of $29,000 were exported from 
the islands. 

There is no further mention of the industry in any of the available 
records, and it is probable that it was given up at an early date, as the 
islands were too far from the hunting-grounds. 

SHARK FISHERY. 

During the latter half of the last century particularly, considerable 
shark fishing was done among the chain of islands to the westward of 
the main group, and these islands in time came to achieve an unenvi- 
able notoriety from the number of wrecks which occurred upon their 
shores. The first record we have of this fishery was in 1859 when the 
bark Gambia returned from a three and one-half months’ cruise 
amongst these islands with, among other things, a quantity of sharks’ 
fins and oil. In 1872 the //enrietta made a cruise among the islands 
for the same purpose. In 1886 the schooner General Seigel, while on 
a shark-fishing cruise, parted her cables and went ashore at Midway 

*Honolulu in Primitive Days. As seen by extracts from the journal of one of her pioneer mer- 
chants during the years 1826 to 1829. The Hawaiian Almanac and Annual for 1901. 

+ Narrative of a Whaling Voyage round the Globe, from the Year 1833 to 1836, ete. By Frederick 
Debell Bennett, vol, 1, p. 402, 2 yols., London, 1840. 

F. C. 1901——32 
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Island, and the crew only reached safety in an open boat after great 
privations. Very little shark fishing has been done of late years owing 
to the lack of a profitable market for the products obtained. 

Sharks’ teeth were highly prized by the natives, while the oil 
extracted was vaiuable and of a good quality. After an export trade 
had been opened with other countries considerable quantities of sharks’ 
fins were dried and shipped to China and San Francisco. 

THE PEARL FISHERY. 

During the early years of the last century pearl oysters were first 
discovered in the locality now bearing the name of Pearl Harbor, 
about 9 miles from Honolulu—a magnificent sheet of water, running 
about 10 miles back into the interior, and about 4 miles across in the 

widest part. It is divided into two parts by an island and a narrow 

strip of the mainland running down about the center of it. The 
beds were located at the head of the harbor. As the value of the 
discovery soon became manifest the King declared it a royal monopoly, 
and he employed divers to bring up the oysters, which were found in 
great plenty. , 

Speaking of the marine fauna, James Jackson Jarves, the historian 
of the islands, says: 

Kdible shell-fish are also abundant, of which the pearl oyster is very palatable. 

Pearls are common, but of no great size or beauty. They formerly constituted a 

profitable branch of trade and were monopolized by the king.* 

The shell, or mother-of-pearl, formed the more valuable part of the 
product and was usually shipped to China, where it found a ready sale, 
but the business was so vigorously prosecuted that before 1850 it had 
ceased to exist, owing to the exhaustion of the bed. 

Pearls have been found on the Puna coast, on Hawaii, inclosed in a 

large mollusk, shaped like a pearl oyster, and called ‘‘pa” by the 
natives. The pearls are of but little value, owing to dark streaks in 
the center of them. The natives use the portion of the shell around 
the valve in making fishhooks, as this part has the rough outline of 
a hook already and is easily worked. This mollusk is quite rare now 
and is highly prized by the natives when found. 

LOLI (BECHE-DE-MER) FISHERY. 

This is an edible Holothurian much esteemed by the Chinese for its 
supposed medicinal qualities, and is prepared by them in the form of 
a soup. It is a gelatinous slug, found in the sea from low-water mark 
toa depth of several fathoms, and grows from 3 to 10 inches in length. 
When taken from the rocks, to which it is generally found adhering, 
it is cut open, the entrails removed, and the body is then dried in the 

sun. After being thus prepared it is of a dark or black color. Vari- 

*A history of the Hawaiian or Sandwich Islands, etc. By James Jackson Jarves. p.18. Boston, 

1843, 8vo. 
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ous species of these Holothurians are quite generally distributed in the 
Pacific Ocean, and the traflic in them was started among the South Sea 
Islands in the early years of last century, China and Manila being the 
principal markets. Up to 1861 no attempt was made to take up the 
industry on the islands. In that year Messrs. Utai & Ahee, a Chinese 
firm in Honolulu, advertised in the local papers that they would pur- 
chase cured béche-de-mer from the natives if it could be found. This 
stimulated the natives and they soon found it in large numbers. Since 
then the custom-house reports show the following exports for certain 
years: 

Pounds. Pounds. 

LTA ok eee ce SE G50 ToL SAM eae: Sesh isaatin a sm ig eerie emer 7,135 
Lope ne te nee Se en toe SOOO |e LEGUe. Soe ae ai oe ene eae ee ac eee ee 4, 958 
LES < = Sh 5 I Se aa ee er B00} | STG ssc secctowectsn cousin sueec cw acee sees 1,125 

Asa commercial fishery the industry did not last very long for some 
reason or other. It is still quite abundant, however, especially around 
Oahu and Maui. The only island where any were sold in 1900 was 
Maui. It is frequently eaten by the natives, who half boil the large 
ones to make them soft, while the small ones are eaten fresh. The 

boiled ones are chopped up in slices and mixed with the meat of the 
wana (sea egg). 
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NOTES ON THE FISHERIES OF THE PACIFIC COAST IN 1899, 

By Wiiitam A. WILcox. 

The present investigation of the Pacific coast fisheries of Washing- 
ton, Oregon, and California is the fourth one the writer has made 
for the U.S. Fish Commission between 1889 and 1899. Favorable 
opportunities have therefore been afforded to observe the changes 
from time to time, and particularly the steady growth in the business, 
as indicated by capital, products, and number of employees, until, as 
here shown, it represents in capital $12,873,379, in first value of 
products $6,278,639, and in persons employed 19,528. 

The Pacific coast fishery industries began with the taking of salmon ~ 
for local use. Other fish than salmon were long disregarded, but 
subsequently have been marketed and will continue to be of more 
and more importance. Many places off the shores of Washington 
and Oregon in which fish are shown to be plentiful will be utilized 
‘much more in the future. 

The wonderfully developed salmon-canning industry has given 
employment to many thousands of persons and furnishes a fine article 
of food that has found a market in every part of the globe. Fresh 
salmon has also largely increased in the quantity used and in the range 
of its distribution, being now quite reasonable in price not only in all 
the leading markets of the United States, but even in some of the 
countries of Europe. 

The recent decrease in many valuable salmon fisheries is attributed 
chiefly to overfishing. This has, so far as possible, been remedied by 

artificial propagation, the benefits of which are being fully demon- 
strated and appreciated. If the salmon or other fisheries are to be 
sustained they must receive protection in every way. ‘This applies 

to no particular section, but to any in which the fisheries are pros- 
ecuted for business or pleasure. 

Several valuable species of fish hitherto unknown to Pacifie waters 
(notably the shad and striped bass) have been introduced from Atlantic 

waters, and have found most favorable conditions for their existence, 

as shown by their remarkable increase. As the fine quality of these 
fish becomes generally known they add a yearly increase to the income 
of the fishermen at several places, but chiefly those of San Francisco 
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Bay and vicinity, where from $75,000 to $100,000 a year is realized 
by the fishermen from their capture. The general public appreciate 
the superior qualities of these fish, which they have at all seasons of the 
year, at prices lower than the same species bring at any of the mar- 
kets of the Atlantic coast. 

The general fresh-fish business shows a continual increase. At first 
supplying only a small local demand, it has grown to large propor- 
tions with the rapid growth of some sections and the improvement 
of transportation facilities, and has extended through the interior as 
far as Colorado, New Mexico, and Arizona and, to a limited extent, 
into Mexico. 
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COMMON SHAD, Alosa sapidissima. Female. 

The salt cod-fish business shows a slower yet steady growth, with 
possibilities for a largely increased demand from the more distant new 
possessions of the Government. 

The whale fisheries of the Pacific are an exception to the general 
growth of the fisheries, showing but few changes from year to year. 

Sperm whales are said to be increasing in number, and little is now 
thought of a take of 1,000 barrels in a cruise of a few weeks, while 

formerly it took a year or longer to produce the same quantity. The 
low prices of oil and the expense and uncertainty of a catch of whales 
yielding the valuable whalebone in the more distant and dangerous 
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waters, near and in the Arctic Ocean, present few inducements for 
capital to engage in this old-time industry. 

In making the several investigations noted, a large amount of statis- 
tical and general information was kindly furnished by the officials of 
the several railroads, express companies, and steamer lines, as well as 
by canners, fish-dealers, and fishermen. In collecting statistics for 
California, Messrs. A. B. Alexander and E. A. Tulian, of the U.S. Fish 

Commission, rendered valuable assistance. 
The following table presents a comparison of the extent of the fish- 

eries of the Pacific States for the years 1888, 1892, 1895, and 1899: 

Comparative summary of persons employed, capital invested, and value of products of the 
Jisheries of Washington, Oregon, and California. 

States. 1888. 1892. 1895. 1899. 

Persons employed: 
\ERGL in) /2] PO Sa Sa Sete esate reapers cosaeooceeees 38, 363 4,310 6, 212 9, 911 
OPE To nan OE Ee ne eee 3,619 4, 332 6, 323 5, 643 
(OSAUTITA ST, a OS SSB eeu nen SES oO aSE DOD rnODarenuoooae 4, 684 5, 403 4,770 3, 974 

URS T HI eR SSS aaa tac cl COGOr aa me oerage ate 11, 666 14, 045 17, 305 19, 528 

Capital invested: ; 
\ ADSL YEU oe en ee sae ooe costa c DCSUpnOeeEnAseS $1, 261,078 | $1,593,567 | $2,024,469 | $6, 601, 243 
CREO) 1 kh ook Sea e eo Sens seer ae Sor ea ae nopsSeupEaesor 1, 859, 299 2, 272, 351 2, 637, 412 3, 497, 643 
(COUTTS ee ene eee Eee cea aca Cesar Smee: oor 2,081, 950 2,526,746 | 2,612, 298 2, 774, 493 

PRG GED ees Sao ee cee meta cic se sos oe ems 5, 202, 327 6, 392, 664 7, 274,179 12, 873, 379 

Value of products: | 
ECL Si fen aS a eA Aceon aeue sopdause: sobe $810, .26 $931, 568 | $1,402,433 | $2,871,438 
rE OTe a ee cae etek ant ee 733, 867 872,405 | 1,284,136 855, 750 
ARAL MTR Se om co sea ssisinie ince = = nie sinlocee mateo 2, 465, 317 3, 022, 991 1, 786, 479 2,551, 451 

110149) Reka n cea ehededesboneaccersdesobcsuncnce 4,009,510 | 4,826, 964 | 4, 473, 048 6, 278, 639 

The above table is interesting as showing the increase during the 
past few years and the changes in the relative positions of the fisheries 
of the three States, so far as capital and products are concerned. 

Within the past ten years Washington has advanced from the lowest 
to the highest rank in capital and products. 

California has advanced in its general fish business, the decrease in 
persons employed resulting chiefly from the discontinuance of the seal 
fisheries, which at one time employed many men. California capital 
is also largely interested in the salmon fisheries of Alaska, which are 
not included in this report. 

The Oregon fisheries are almost exclusively confined to the salmon 
industry of the Columbia and the smaller coast rivers. On account of 
a decreased run of salmon the products have fallen off, although there 
is an increase in the amount of capital invested in canneries and cold- 
storage plants. 

The salmon fisheries were the first fisheries of the Pacific coast to 
be developed. At first comparatively unnoticed except by Indians and 
pioneers, who found in them a ready food supply, they later received 
the attention of capitalists, and more recently there has been a rush 
for favorable locations to establish salmon canneries, cold-storage 
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plants, and salteries in the Pacific coast States and Alaska. The tables 
of capital invested, persons employed, and cases of salmon canned in 
Washington, Oregon, and California between 1892 and 1899 will be 
found of interest in showing the large increase and the relative changes 
in amounts by species and localities. For this period the pack of the 
three States shows an increase of 768,232 cases of 48 one-pound cans 
each. The increase from 1895 to 1899 amounted to 461,734 cases, 
chiefly from the catch of bluebacks, of which as late as 1894 only 
79,240 cases were canned, as against 523,615 cases in 1899. 

BLUEBACK OR RED SALMON (Oncorhynchus nerka). 

The blueback, or sockeye, is one of the smallest in size and best in 

quality of the several species of salmon. Being rich in oil and bright 
red in color, it has been favorably received wherever introduced, both 
in this and foreign countries. This wonderful increase in the prod- 
ucts of canned bluebacks has not resulted from any unusual abun- 
dance of fish, but from taking advantage of favorable circumstances 
that had long been neglected, by building a number of large can- 
neries near the fishing-grounds of northwestern Washington, to which 
reports of the U.S. Fish Commission had previously called attention. 
It is remarkable that this valuable fishing-ground, accessible by rail 



FISHERIES OF THE PACIFIC COAST IN 1899. 507 

or water to the leading markets, should have so long remained almost 
unnoticed, while less desirable localities were being extensively devel- 
oped in the distant Alaskan waters at much larger expense. 

Summary, by States, of the number of cases of salmon canned in 1892, 1893, 1894, 1895, 
and 1899. 

: Blue- A Steel- Hump- 
States. Chinook. Back. Silver. Meade Dog yao! Total. 

1892—Washington .....--...- 134, 253 19, 441 28, 708 26, 945 29 ATG eae tao ea 238, 758 
OTERO === .5.546-5eee= 237, 684 51, 106 60, 293 45, 403 394, 486 
Celiiormis -. Soae <2 sso 1 OB 32: 2 BeaeeooSeS OAS al ee eer) Beer bnocl Meccan 15, 884 

Rotel: eee s- k= 386, 271 70, 547 90, 551 72,348 649, 128 

1893—Washington ........---. | 129, 078 55, 237 31, 707 25, 663 23, 480 17, 530 282, 695 
Orerone- 2 nese eee 176, 024 23, 074 62, 913 39, 563 D230 1s Sa ec ee 310, 804 
Cahitornia 22-2562" 22-2 26, 436))|2s<22e26 2 Bhi |s-cossmesg |sseeescone|shosdodoas 26, 936 

Ot A ee eee ee 331, 538 78, 311 95, 120 65, 226 32,710 17, 530 620, 485 

1894—Washington ........--. 156, 549 53, 717 32, 118 23, 209 33, 952 9, 049 308, 594 
ORePONi = = so5- 5 =8.o5555:- 216, 507 25, 523 100, 087 38, 829 Se O ZA etter 384, 108 
California BlLS663: |fcoeesee=- BU! sehen sataoiseoon ease s|[econateses 32, 163 

SS eS i 

Total ssh 422-5 404, 719 79, 240 132, 705 62, 038 37,114 9, 049 724, 865 

1895—Washington ........... 157, 187 70, 304 81, 957 18, 985 48, 686 28, 633 | 400, 752 
WONEP OMe soc.5c. 5. Sess 316, 284 12,854 | 138,981 30, 693 DIAZ laosceneaee 525, 839 
(CA PASE (G31) | ee ee CU UN eee Re nem eel ee bs. Sane A a et aS Se 29, 035 

Ota ets ~aee eee 502, 106 83,158 | 221,338 49, 678 75, 713 28, 633 955, 626 

1899—Washington ........... 95,147 | 508,950 | 145, 139 2,268 | 42,656 | 252,733 | 1,041,883 
OTOPON se. = eee 214, 821 19, 665 78, 730 9, 736 TBS BAD) oases ae 341, 297 
California BAMLSO Saree oe alee ces ce ose ee sel ae eees ans |awclatne oleate 34, 180 

5 10) 2) ee 344,148 | 523,615 | 223, 869 11, 994 61, 001 252,733 | 1,417,360 

Table showing, by waters, the number of canneries and persons employed and the capital 
invested in the salmon industry of the Pacific States in 1899. 

Sas : Can- Em- Value of | Cash capi- | Total invest- 
States and waters. neries. | ployees. | canneries. tal. ment. 

Washington: 
Straits of Fuca and Georgia and Puget 
Sound ...... fjateator eden examina teats am eaaion ames 19 3, 461 $700, 714 | $1,961,977 | $2, 662,691 

SMITE DIE HRV OR <...2-<)2 Siow = swaifee cites ee eoroae d 282 112, 000 205, 0CO 317, 000 
Grays Harbor and Willapa Bay ............ 4 135 35, 000 78, 000 118, 000 

ROta eee omc) nisi xiatne cae ate Sais - a 28 3, 878 $47, 714 2, 244, 977 3, 092, 691 

Oregon: 
GGlEM PIN RAVEN sien co sciees aes ome eneedews=0 12 1, 088 693, 768 945, 000 1, 638, 768 
MV CCHTICUMIMERIDO! — = oe eyo e 1. oc ea dies ot 1 13 3, 000 10, 000 13, 000 
Nehalem i Fay Clee. S22: 222 jacks. joeeee tases 1 27 25, 000 20, 000 45, 000 
PH IAMOOKRAVOIKSs | 5-6 one eet ose sic ee 1 30 21, 400 20, 000 41, 400 
MCRDCCAIRIVEE mcs. 6: Eb bee. ac eetae me dala 1 17 10, 090 10, 000 20, 000 
STAN hy ee = ee ee eee 1 34 9, 000 8, 000 17, 000 
MaqUuIng Raver 252.52) sos): soe oo ho dcisensonss 2 30 7, 000 8, 000 15, 000 
nea RIGemase es oo ag Pa, keer eet 1 37 10, 000 10, 000 20, 000 
SISA W RIVED ee 3 ose ees nao eae ee ees, 1 46 13, 000 12, 000 25, 000 
Umpqua River 2 50 22, 000 16, 000 38, 000 
(COOBIBBY: = 6 Ae octane 2 51 11, 000 14, 000 25, 000 
Coquille River a Ds 54 10, 000 20, 000 30, 000 
HOPG FAV EEN. od gene cc deme we oc mo dehimsege ssn 1 59 35, 000 15, 000 50, 000 

4100) | ee a ae eee seers 28 1,536 870,168 | 1,108,000 1, 978, 168 

California: 
IRIN REV CN no aoe. wolsin oc cca ote wae 1 30 10, 000 3, 000 13, 000 
OTS ENT 0 1124 ho) ee ee a Sa a eee 3 171 60, 000 79, 000 139, 000 

RGU ee epee en a nit see aa ao 4 201 70, 000 82, 000 152, 000 

Grand total ...........-.--.--.-----.---| 60 | ¥*5,615| 1,787,882] 3,434,977 | 5,222,859 

* Includes 3,386 Chinese employed in the canneries. 
+ Value of vessels and fishing apparatus not included. 
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Table showing, by waters, the salmon pack of Washington, Oregon, and California in 1899. 

Gane Chinook. | —_Blueback. Silver. Dog. 
States and waters. ner- a Sis ae 

ies. | Cases. | Value. | Cases. | Value. | Cases. | Value. | Cases. | Value. 
E I=] i 

Washington: | 
Straits of Fuca and 

Georgia and Pu- | 
get COUN eee 5-" 19 | 24,364 | $103,180 499, 646 |$2, 368, 334 |111, 387 |$418,176 | 31,481 | $86, 427 

Columbia River -..- 5 | 60,133 | 332,306 | 4,304 20,310 | 7,337 | 27,592 | 2,686 7, 387 
Grays Harbor and 

Willapa Bay..--..- 4 | 10, 650 AGIO70) ence see | Serretactneins 26,415 | 99,056 | 8,489 | 22,470 

Motalisssser oes i 28 | 95,147 | 482,161 (503,950 | 2,388, 644 (145,189 | 544,824 | 42,656 | 116, 284 

Oregon: | Ee hag 
Columbia River ....| 12 |195, 691 )1,125, 869 | 19, 665 114, 418 | 22,271 84,463 | 8,693 | 26,449 
Necanicum River .-- 1 | 9,350 | 1,000 2,450 
Nehalem River ..--. 1 26,658 | 1,288 3, 864 
Tillamook River...- 1 14,036 | 5,121 | 15,363 
Nestucea River. .... 1 10, 922 513 1, 589 
Siletz River.......-- 1 8, 696 200 550 
Yaquina River ..-... 2 12,127 | 1,300 3,575 
Alsea River........- 1 19 038M oes ane atoaee ae 
Siuslaw River ...-.-.-. 1 26, 363 115 345 
Umpqua River ....- 2 27, 006 115 345 
COOSsIBRY -22 2252-5 2 185,626) | 2 a eeiniee| aoc se 
Coquille River...-.. 2 2835002 Sieeeeealeeisc.acce 
Rogue River........ 1 659800 Bese eaaleece aces 

Motaliossee ei52</-\\ 28 |214, 821 |1, 212, 566 | 19, 665 114, 4138 | 78,730 | 292,765 | 18,345 | 54,480 

California: | ere 
Sacramento River-..| 1 1,600 G BOON ete caete| arsiavaisiain mone Seis else sie | otele ele latelan' | eeeetertnell Ee ietetserte 
Klamath River..... 3 | 32,580 150;'668;. |a2ecac cell Seticooswee secaccealeeseocect aeeeeeee ae Ars aE 

Motailes sca ots c5 4.\34,0180\ |, “159; 468" oso. sc oemes.s oe saelllepe ac cl raenie eee lace ee See 

Grand total..... 60 [344,148 1,854,195 \523, 615 | 2,503, 057 |223, 869 | 837,589 | 61,001 | 170,764 

Humpback. Steelhead. Total. Salmon utilized. 
States and waters. = 

Cases. | Value. | Cases. | Value.| Cases. | Value. Lbs. Value. 

Washington: 
Straits of Fuea and 
Georgia and Pu- 
get Sound........ TBS | YBEL OME leo oaS5e| he aosece 99, 611 |$3, 710,358 | 53, 698,785 |$1, 344, 681 

ColumibiavRivertt=:|--esscee=|essse esse 2,258 | $9,175 76,718 396,770 | 4,958, 259 224,514 
Grays Harbor and 
\ olla cil ies gece] She see| seqcanccc Saanemaplaacoe aac 45, 554 168,201 | 3,185,525 47, 346 

Totaly. sce ose = 252, 733 | 734,241 | 2,258 | 9,175 |1, 041,883 | 4,275,329 | 61,842,569 | 1,616,541 

Oregon: | | 
Colimmbia/Rivers2s|s--ccacealte.- 25sec 9,736 | 30,011 256, 056 | 1,381,205 | 16,545, 067 746, 192 
MENG MeN Mee aco abeec| |. seseceoo| Sasaosac boccosce 3, 200 11, 800 295, 000 6, 446 
INGhalenm River sen seamen ses|ee cool eine” 2d eee moe 10, 077 36, 058 705, 420 9, 737 
MillamookjRinerses |Seeeaeser |seeaa= ses sescesealeeseeeee 11, 190 38, 119 753, 605 7,577 
Nestucca Riverizscc|4-<seesaclepeies sas. |Soence od eeeiaooee 4, 656 16, 897 325, 920 4,480 
Siletz Rivers... -- 4,719 19, 146 321, 530 4,178 
Yaquina River : 4, 850 17,124 339, 500 3,548 
Alsea River .......- F 7,160 28,176 501, 200 5, 339 
Siuslaw River...... 4 | ees des 8, 600 31, 356 781, 700 12,040 
Umpqua River 8, 616 31, 211 603, 120 12,590 
Coos Bay =<2-.225--6 6, 447 23,718 458, 790 7, 364 
Coquille River 8, 500 32, 300 593, 750 10, 018 
Rogue River....... 7, 226 37, 125 469, 690 4, 697 

Totals). Mell 9, 736 | § 341,297 | 1,704,235 | 22,694,292 | 834, 206 

California: 
SLOT AVS) SIONS SNCF 0 1s Rees aoad bApaaanod |sonouedR| Paeeesor 1, 600 8,800 | 2,119, 065 61, 748 
Klamath River’ jo 3loos2ccqeel tamer conten cee lee cence 32, 580 150, 668 112, 000 2,100 

ROLE Fates tees face ecite ete ee eee eee logeesass 34, 180 159,468 | 2,231,065 | — 638,848 

Grand total ....} 252,733 | 734,241 | 11,994 | 39,186 |1,417, 360 | 6,139,032 | 86,767,926 | 2,514,595 

A constantly growing demand for fresh fish has caused the building 
at several points of large cold-storage plants exclusively for freezing 
fish. The fish have a wide distribution throughout the United States 
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and large consignments of fresh salmon are also shipped to Europe. 
The shipments from Washington and Oregon by rail during 1899 
amounted to 11,845,490 pounds, against 5,872,533 pounds in 1895. 

The shipments in 1899 were as follows: From Portland, 3,473,159 
pounds; from Astoria, 234,000 pounds; from Seattle, 5,173,257 pounds; 
from Tacoma, 1,811,300 pounds; from other points in Washington, 
1,153,774 pounds; total, 11,845,490 pounds. The bulk of this large 

amount was salmon, with large shipments of halibut, most of which — 

went east of the Rocky Mountains, a comparatively small proportion 
of the fresh fish of numerous species supplying a nearer home demand. 

Dog SALMON (Oncorhynchus keta). 

fm addition to the above, 2,190,601 pounds of pickled fish were 
shipped by rail from the Columbia River and Puget Sound. 

GENERAL FISHERY STATISTICS OF THE PACIFIC STATES. 

The three following tables show in detail the number of persons em- 
ployed, the amount of capital invested, and the quantity and value of 
the products of the fisheries of the States of the Pacific coast in 1899: 

Persons employed in the fishing industry of the Pacific States in 1899. 

Washing- Califor- How engaged. a Oregon. a), Total. 

NORV COSC MOURMCNICS oe cisee ce sora ts ok Noe soc te cose wcteictniccxact 544 75 942 1,561 
EU SHOLCANONDORLHSHOTICS ==). 228. 950 ob oooh eke ae cotaae wei 5, 073 3, 731 2,538 11, 342 
MiG SUOLe LM CANMETICH CLC) < Joc oscccc ne nb nmecbeuclecccace cece 4,294 1, 837 494 6, 625 

TAS) CUDA Soars 1 aa Tis SY a Sean Se 9, 911 5, 643 3,974 19, 528 

—_- = 5 = : = 
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Vessels, boats, apparatus, shore property, and cash capital employed in the fisheries of the 
Pacific States in 1899. 

Washington. Oregon. California. Total. 

Designation. T asa lee T 
No. | Value. No. | Value. | No. | Value. | No. Value. 

Vessels fishing ..........-... 32 $72, 400 1 $6, 000 33 | $700, 870 66 $779, 270 
TONNAGE Ss2 7. ee ee atte B89 sick eae ae BOW eeeaeees BOD 2 HN ELEs genes 6/900RE es eee ees 
COXTU HON Ses es ee es =e er BAS le eee 330) |Saeeee 413; 287 leetecae 458, 337 

Vessels transporting -..-..--- 72 275, 200 30 66, 300 15 55, 800 117 397, 300 
Tonnagesecea-nmascc sees Ly 222i a kaere care BE) ecoosasae 67 Mil eee 2386) |keenseemeee 
Outhit Saye se esse tcc lyei ease 867314) |e eeee 4490 WE Sore 4 D200: Sees 95, 024 

IB OAS tases sseiisee Selene. ca 2, 966 233,475 | 1,830 | 198,240 | 1,355 | 150,335 | 5,751 582, 050 
Pile-driviersii2 25525 cas fone e 30 635283 )i| sss aSee be ccee| creel he as eeeeine 30 63, 283 
Apparatus—vessel fisheries: 

Mredgess: (Iss cose i LOOM eSeeel hse acirsa|e skkeer nec ece eos 1 100 
Lines, trawl and hand....|.....-- 780) |Seaeees 400 loser see LOO) Re seca 6, 280 
IB GAMA Wiltevstoe rsa erer = ea cratereretos lls aie ioleree wince oll eee siecle eer se 4 1, 400 4 1,400 
GINS SIS ee eric cis closes ole tate cll sic oct erate oie | cee lie, 7< eee ote | Seite 200 eee 200 
BOIDES Sean ocite se com nn cote lne secs aero scloel Meee cate en setae 2 2,000 2 2,000 

Apparatus—shore fisheries: 
BIN eS soe mae sven sieeiecrauae 205 93, 420 46 19, 910 113 11, 230 364 124, 560 
POUNGMETS 4.0 Sane 5s oe 540 | 1, 552, 650 65 452200! egiek asco secmie cre are 605 | 1,597, 850 
Gallinetsyee 52s se ce aie 1, 900 119, 591 | 2, 067 297,700 | 1,979 | 166,841 | 5, 946 584, 132 
Myce metsseassssceeeeencee 70 700 36 360 356 1, 424 462 , 484 
Paranzella Nets ;oco-- = esos scceee al ator ede eee eereeee| weaceeeees 10 1, 000 10 , 000 
HOO DME Haren oe oot eee aalcieseieicllleeeeteiceinse 2,325 1, 829 | 1,537 3,074 | 3,862 4, 903 
IReeimetsie ssn -eeecee cease 20 GOO! Siecle Atcistee | wiclarctemsce ler mreenerree 20 600 
Dip mets 2tses=c $s Jaen 55 i40 12 6082.66 se-|+ she oases 67 200 
rami elinets 22S oe | ee tcsieel ines eiserien (cavern See eimoereorere 591 26, 280 591 26, 280 
Sa TeL ETL ATT GAS) Se eo Mae ce | erm cS | a 1,370 | 27,800 | 1,370 27, 800 
Mish wheels...) 6... 22sec 29 66, 300 47 2 PAI Ue epee beeceeesen 76 187, 600 
Crabipots' eos 2s.8e sass eee 574 685 80 tol Bemrtensel fy 5 eaters 654 765 
WODSLETSPOUS ts -ten on see eee |e eee | aterm | ames aiarel | ieereerae cere 578 664 578 664 
Guns and harpoons....--..|.....-. (B7/s tl Seas LOO) Roscine= S22 eee 1,097 
SDCATS sh ieejasecioseercce case 88 ZOD Oeste loosmeee nae mma lene meee ee 88 255 
Lines, trawl] and hand ....|....... GOS i erase oll ais ever oe stern leet A NAO Hl iceeeteres 4,778 
Dredges, tongs, forks, ete..|.....-.- 340d) | seeesee ODT Re oe LOGE Se eee 3, 800 
Diving Owtitss os \snse ces oasis secon leet claws eects oles serene lbeeeeme 3,000! |22-2ce5 3, 000 
Shore and accessory prop- 

OLUY Seceee eee enchbes eee |veteee 1200; 892Reeseess 74 148 loeeee ee S20 650N paeeeee 3, 195, 690 
Cashicapitalieesssceeecesccleeeecne DRM ETI laste con O61; O00; eee =a. 3 7O M700) | Raeeeee 4, 720, 677 

MOCA Sees sce ee sess tose Sess se 660152435) Seasene 13, 497, 643 |-...-.- Dewi, 498: |! oe sec 12, 873, 379 

Products of the fisheries of the Pacific States in 1899. 

Washington. Oregon. California. Total 

Species. SS = 
Lbs. Value. Lbs. ae Lbs. Value. Lbs. Value 

Albacore or 
GUN Yo Seer ots ects se oises scallisinl= © ane o's | sate rsieie, eters ell sicie,ctmye, of 49, 202 $1, 327 49, 202 $1, 327 

Albacore salted. Seecaqaacsae lee <tc | eaneseeeal oeeomees 65, 000 2, 600 65, 000 2, 600 
PANICHOVICS fe sneer eer Doe Eells ee ciecnallle cametemece [aoeeincie 6, 826 177 6, 826 177 
IBAELA CLG Ay thOS Wir memset tteia(s siete /sielalllorsicters «leis oer asia miele 957, 420 23, 220 957, 420 23, 220 
Banracudassal ted ltt o.5 yg. seectltee ncieninicic [ES Sele ele psec 234, 085 9, 483 234, 085 9, 483 
Black cod... .-.- 163, 500 $4,475. |e stasis sces| co cne-celsenecem cect ememe aera 168, 500 4,475 
Bonito; ireshes {5o3|je see aca leeee sete oe |eeie cee bce aohaerertione 50, 737 1,133 50, 737 1, 133 
IBOMILOFSATEG yaa -|panastnaee eee eee neasineleooce -cisrase lsaaeesee 69, 000 2,760 69, 000 2,760 
Ob iy Ae Sand secsae lessees utoseclonsedenond pogpeocoapalapecaaae 283, 514 2,400 283, 914 2,400 
Catzfishyace. ere 105, 700 2,114 54,360 | $1, 087 465, 911 12, 734 625, 971 15, 9385 
Cod, salted ....... CEO) (00) ||. GELSGi el ee eeeeeralae so oace 5,917,131 | 178,054 | 6,847,131 | 201,304 
@roaikers!a5s2sh2.56| acoso eeccee | Sesseee ac esc cele secile asmiecice 40,919 1,123 40, 919 1,123 
Cultus-cod .....-. 91, 000 iis8U)! re See eee sootos br 147, 890 3, 298 238, 890 4, 828 
Flounders, fresh. .; 28, 000 560 3, 022 53 | 4,675, 215 90,929 | 4, 706, 737 91, 542 
Hlounders; salted! |- 4c sseas| gases tase loos cisic's else sae aeveets 20, 090 1,104 20, 090 1,104 
Halibut)-® .--...- 6, 860, 640 191, 220 17,000) 860) /soseecer nas | oeee seer 6,877,640 | 192, 580 
(Hardin ead specie sescio dora | Sele ce nie ate l sielatoeterers l= wrel| fate ic tetarele 185, 882 5, 849 185, 882 5, 849 
Herring, fresh... 424, 000 2, 820 19, 120 347 | 1,620,478 | 17,167] 2,063,598 | 20,334 
Herring salted sca. so cjersisscinal|s stem eieisisjne| cise cls se mie l sreis = alerete 16, 539 516 16, 539 516 
Dew-lish: freshsys. slljesacsice cael leeeae eet lise nia sie ciacsiSl| Srcts eects 36, 000 751 36, 000 751 
Jew=lishy salted: sa | ke setemeeseee see emeeer ee selene cieisier-\-|ciiseleeer 30, 000 1, 200 30, 000 1, 200 
Rein o-fisht os .-38 = cid oe 2S sce cons va erie cee | peeese ote Se liewemeeee 127,198 4, 483 127, 198 4, 483 
Mackerel ines al n2-s see 2 ool uoeeeiseictes erates cleiein a5 sis se et 139, 666 5, 855 139, 666 5, 855 
Mackerelsalitedic ic. (ee ose ||Sa eel Recta sao o clall co avaretepaeee 14, 000 560 14, 000 560 
MUL G epee a wiscarsin7a| = Se oiciniietoiee | wateteor eerste teleisiainein.e =| bieaieim sie 22, 000 610 22, 000 610 
Perch, fresh ....-. 43, 000 770 6, 360 95 429, 485 10, 657 478, 845 11, 522 
PExch SalteGer esc |ciseseles.ssixe | Sasesanece) setmececwst | sessions 3, 000 120 3, 000 120 
Biers eae eee Econ taateces co lle cee wees Beer umeriale aeciestee 16, 005 639 16, 005 639 
RoMmpano 24st oo. kee Jose cose lease seen Semen enim set oeaae 13, 135 4, 457 18, 185 4,457 
Roek-fish, fresh .. 72, 000 1 AAO} PES eras a s| Le. eters 1,177, 980 35,955 | 1,249, 980 37, 395 
ROCKFSH \SAIGEM ela o smisteeictate el ecistoere ieletalleielelerrefeteleteral iereieieteleicie 54, 830 2,231 54, 880 2,231 
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Products of the fisheries of the Pacific States in 1899—Continued. 

Washington. ic Oregon. California. Total. 

Species. : T 
Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Salmon: . 
Blueback, fresh } 41, 931,194 |$1,307,514 579,183 |$21, 293 21, 600 $755 | 42,531,977 |$1,329,562 
Blueback, | 

salted ....-.-- 70, 000 2 SOU [nescence [eee << <icis| sack ine -sicse| avec ere. Pe 70, 000 2, 801 
Chinook, fresh .| 10,702,189 | 387,120 |13, 744, 810 [659,213 | 7,084,885 | 255,249 | 31,531,884 |1, 301, 582 
Chinook, salted 118, 220 5, 911 2,400 75 3, 000 210 | 123, 620 6, 196 
Dog, fresh .....-. 6,522,629 | 109,940 MOT OlO MN Os 948) [Sea aoeeeslles. cee —n s | 7,312,244 | 113,888 
Dog, salted ..... 22, 302 BAG epee terse assess orcas ists telll st ae sats 22, 302 446 
Humpback, 

freghie. .fos8ss 18.5797 0d et SS aOD ON ee mee enes | foetie ta[tmcden ne calt We ceo. ae | 18,579,907 | 138,059 
Humpback, 

salted e- =..>- 1, 266, 093 SINGAS ee secisiseceallee «as sel ne eis Soll | tela eaee coe 1, 266, 093 31, 653 
Silver, fresh .... 364,287 | 5,154,375 | 97,281 | 60, 160 2,105 | 25,821,221 | 463,673 
Silver, salted --- Gait)" RS tetetge ae (Peretti ChE She catia ribel |e eee pa 21, 000 630 
Steelhead ..---- 69, 242 | 1,103,522 | 48,014 113, 600 3, 876 2, 724, 587 121, 132 

Salmon trout...-- BAO80 We Sets ict lec pases sae eee Pee aloe cece ee 44, 000 3, 080 
“SAP HIV phe os Be | Bee oe eee |e se eal [Rea le ee Solel Dama 2, 383, 000 17,790 | 2,383, 000 17,790 
Sea bass, fresh .-.- UU | BaP GpSoease| Creamers 924, 156 19, 952 929, 156 20, 102 
EMI SS USA LCU pe = [eee es ee ot eee ce loc ee ee eoe ncteeeee 14, 000 540 14, 000 540 
222) a DS Be eee ener eel Sena a Hete Peer sec] gsc 50, 068 1, 459 50, 068 1, 459 
SLO Ie Sees 85, 000 1,275 32, 000 320 | 1,137,801 14,303 | 1,254,801 15, 898 
Smeltizs.:--<2--5= 937, 000 9, 810 28, 000 340 | 1,315, 249 58, 064 2, 280, 249 68, 214 
SUEYEEG bE EEE SaaS ee ee a Saar aie aia In eee 1, 234, 320 61, 814 1, 234, 320 61,814 
Sturgeon ......--- 89, 685 BDO [tase ae le Sros 205, 659 11, 426 295, 344 15, 333 
SUE LIUSUGE ha 53d os | fae se linet PaaS en od a Pees ta [Sass le 131, 926 2, 639 1381, 926 2,639 
SYOTI AIO Co een Ata Seite Se Aa an ey ee id Le ae 3, 000 75 3, 000 75 
eee eee oe neste n cone foes skeeeis|ooeseececcelk saaeees 32, 245 645 32, 245 645 
STP SISUD ep a855 coe] CED ey el (Rae Tei re (ape Eas 116, 290 2,576 116, 290 2,576 
Pa MNICGOmeete ee co a| oer e cect coe oes |acccootsae|eeec eee 375, 538 6, 882 375, 5388 6, 882 
RUMEN Sap ar | ics eRe DE ert | occre nto abl oon eee 58, 010 1,169 58, 010 1,169 
Prenat eee clner enon aa eeio cc ca|s.seastecceloreecees 24, 000 420 24, 000 480 
Nollowataleiresin |hoet theo eee ea Ia nS ORL eS So 75, 544 1,513 75, 544 1,513 
REINO We bAIEBALLEG | Sees te ane ae arc le Sook cee salen See 129, 100 5, 164 129, 100 5, 164 
Abalone MICA be on | aes ee oe Seon acie oaieie cfinenc noe See lenceeiers. 369, 411 22, 813 369, 411 22, 813 
AMON e MHC sects ce oda lose a coer e |e ccmiciticnees loncoeees 525, 453 9, 743 525, 453 9, 743 
Qing ss- seco 13,131,325 | 23,248 | 6979,290 | 9,434 }c2,170,934 | 31,045 |d6,281,549 | 63,727 
Oysters, Eastern SA Esp se seee ac aero soca c] meet eenel Cebeomee 125,200,000 792, 000 | 725,200,000 792, 000 
Oysters,native ---| €5,901,320 | 174,567 | £59,100 | 1,625 |¢3,600, 000 75,000 | 9,560,420 | 251,192 
Mussels .....--..- 19, 200 DAD Ws ore ce testis [oe eee 364, 076 3, 637 383, 276 3,877 
Crabaietnn esses; 274,696 | 11,119} 110,604} 2,615 | 3,676,680] 85,784] 4,061,980} 99,518 
STUDY LO)SIGVE Sa Bocce cecisae Becteesbad Saenoeeneas Eapoesee 606, 713 14, 198 606, 713 14,198 
SUT, Geo ole sc 3 eee Bose pre eeansny Beas eesoenel emt AAEe 698, 625 69, 862 698, 625 69, 862 
Shrimp in shell .. 19, 600 O60 LI Seagrass Eee asec 903, 375 36, 135 922, 975 38, 095 
Sn iis RR ees. See | cane eam eee 2, 445, 186 4,889 | 2, 445,186 4, 889 
ig adie sees ces TSP all Batic oe See i 622,740 | 18,682 622,740 | 18,682 
Frogs Set JOBS ECR See ane OCC Ee| Sroc@es eee seeemes— oc) ssoccses 20, 687 20, 688 20, 687 20, 638 
SNETET Tai Be eS Se [aaa Se ie ears s 107, 869 10, 376 107,869 ' 10,376 
Whalebone ...--.|.-.......... byecsadee- 207,392 | 436, 272 207,392 | 436,272 
Whale oil ........ 715,000. 300 7 507, 300 20,191 k 522, 300 20, 491 
STECEIITTS) a1 0) t ee aes Ree eect te Bae 5, 250 210 6, 000 245 
Bea MOWe DEMS cer | cee ono an|ainac ero. a 13, 000 612 31, 000 1, 332 
Sea-lion trim- | 
TUT SES seigUSS S| eee se See SSeS Sb be| ha eR eee S) uM alee ee AR SLOUles as oeeee ase 450 

Seaions,jalive: - | 022.-.-55.< \F5decer basses eeecaadnaeos m 7, 880 920 m 7, 880 920 
Sea-otter pelts....}.........-.. (Seccecces bees sccod| Rese Cara Sec h es ale POOOU ES oe ee eae 1,000 
SEPINGTES otc CSG Re SI ee et RE ae eS) Ute eet ae [area 3, 939 738 8, 939 738 
IGA ES ORE | (Se ee” 5 | age mee  a 35, 824 896 35, 824 896 
(Bri atlas ene De ee ee eae ae ene LIGEZOO® | Reiehr GO brace crseton os |etinee meses 116, 400 7,760 
Fur-seal pelts .... 375 EF OOO Sees | ee Os EN SSE Se. le oes oe 375 1, 000 
Other proguctsrs-|Ps2505 7-22) f2-|osk- ee ce ees ceteeend|b eee sees 104, 396 5, 417 104, 396 5, 417 

eS ee eee ee ee eee 
otal. -2 120, 587,726 |2, 871,438 |22,818, 411 |855, 750 174, 509, 019 |2,551, 451 |217, 965, 156 |6, 278, 639 

a 48,174 bushels. 
b 15,066 bushels. 
© 32,529 bushels. 
795,769 bushels. 
€98,395 bushels. 

£985 bushels. 
7 60,000 bushels. 
159,340 bushels. 
72,000 gallons. 
j 67,628 gallons. 

k 69,628 gallons. 
1 360,000 bushels. 

m 49 sea lions, alive. 



ple REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

FISHERIES OF WASHINGTON. 

The remarkable growth in the fisheries of Washington between 
1895 and 1899 has probably never been exceeded in so short a time 
in any section of the country. The capital invested has increased from 
$2,024,469 to $6,601,243, the value of products to the producer from 
$1,402,433 to $2,871,488, and the employees from 6,212 to 9,911. By 
far the largest portion of this increase has been in the catch and can- 
ning of salmon, the increase in canneries being from 17 in 1895 to 28 
in 1899, the new canneries having more than double the capacity of the 
former ones. The halibut fishery has increased from 1,714,315 pounds 
in 1895 to 6,860,640 pounds in 1899, and the oyster fishery, in value 
of products, from $109,232 to $174,567. With the exception of the 
now prohibited fur-seal fishery, all branches of the fishing business 
have been prosperous and show a gain in products, the aggregate gain 
in pounds being from 59,079,527 in 1895 to 120,587,726 in 1899; and 

this large increase has been met by a constant demand, at prices 
encouraging to the producer and reasonable for the consumer. 

ET ¥) ey W) 

! oe ae 

STEELHEAD (Salmo gairdner?). 

The three following tables show the apparatus and capital, the num- 
ber of persons employed, and the products of the fisheries of the State 
of Washington in 1899: 

Table of apparatus and capital. 

Items. No. Value. | Items. No. Value. 

Vessels fishing.2 2-2 sen. o5 4s. | 32 $72,400 | Apparatus—shore __ fisher- 
MOMMA OS especie sce eee fish hom Sodeebdaoc ies—continued. 
Outiitsse se 5-c oon ence eee Vefeeioreteys 44,(15:\|| ““sReekmets 4. 4e.seseenene 20 $600 

Vessels transporting. .......- 2 275, 200 DipmMets eae aceees eeceeeee 55 140 
MONNAG C25 22sec eae IL ODOM Wee to ancie ei cae ||*o'Crabipotsssceeese ee esaeee 574 685 
Ombhites Saoeesiteee cs eeseees I spevopsteteys 86, 314 Wiheelsis.5..deesa20 -seeeeee 29 66, 300 

IBORTS ecstatic oecewtiecicecee 2, 566 233, 475 | Spears sistas 88 255 
Pile-Griviers: 2 le akse<amalsa= eee 30 63,283 || Lines—trawl and hand...|.-..-.- 638 
Apparatus—vessel fisheries: | Harpoonsssssee. cee eee eee 675 

DTC OPES ac Hecke de cesce | 1 100 Dredges, tongs, rakes, ete .|....--- 3, 453 
Lines, trawl and hand....- ae oe 5,780 || Shore and accessory prop- 

Apparatus—shore fisheries: | OTty co. see Seteeeceeseeea tees 1, 200, 892 
Seimespetecesoceteeccseeses 205 93,420) ||| Cashicapitdliascssc-ce= seen |oeeeeee 2,779, 977 
Gill mets eos ssen 52s ias sce. 1, 900 119, 591 | |} —_——_—_. 
Round mets eae se hess 2k. | 540 1, 552, 650 Totally. secvies see ete etelleee soe 6, 601, 243 
Myke metsiacaseceseean es | 70 700 

~~ — = : ——— - ~ $s 



FISHERIES OF THE PACIFIC COAST IN 1899. Sls 

Table of persons employed. 

How engaged. No. 

ORT MCSSC ISS UTI Dey ame fain wo cot one a ce ee te A? eee 243 
Camm @nne Sins ONUIN Cae act = 256 4. ooo < Re ee cere SOT In SD ea ly ME 301 
EESHOTe ASN enICh emetic ea: bo 5...) See nnn ee. TR LN PS ek Eas? ts Ree 5, 073 
ESOT eek CANG OLIN CLC sc 5)22% aa alee a eS ky Me ie ga Te eS 4, 294 

WO UCI S50 AS RRs Sle SEER Ie OakS S20 FSC OES FACE EEO SE EC ene Eas ae Ce 9, 911 

Table of products. 

Species. Lbs. Value. Species. Lbs. | Value. 

MB akGks Cod ai ace bn ee | 163, 500 $4,475 || Salmon—continued. | 
CLD E(EG Ieee ae ee 105, 700 2,114 Silver, fresh. .......- 20,606,686 $364, 287 
Gaderalited (oo-.22<-5. 55 930, 000 23, 250 Silver, salted ........ 21, 000 630 
Gultus-cod_-...-- =.=. 91, 000 1,530 Steelhead .-.---.---- | 1, 507, 465 69, 242 
HMlounders’. 00-2 2... 28, 000 560 || Salmon trout.........- | 44, 000 3, 080 
L310 Oe See ee | 6, 860, 640 LOT 220 SCRUDASS s+ aaa 522 Sorento s 5, 000 | 150 
i Cin way=y SA es See eee | 424, 000 2 ey4) NASMOGKG WE aes ooo eee | 85, 000 | 1, 275 
LETC 0 ea ee ee | 43, 000 meOa| WSmeltee a so3--es0ccee: 937, 000 | 9, 810 
Rock-Gshe.=- 2 a2 cse2 es | 72, 000 15440") Sturgeon2- 5. . 22855525. 89, 685 | 3, 907 
Salmon: OVsterseesns eae | *5, 901,320 174, 567 
Blueback, fresh. ...-. 41, 931, 194 TOOT ol teal | OlaInS ase see soe cell +3; 1315325 23, 248 
Blueback, salted .... 70, 000 28018) | Miasselse sa saa fees - 19, 200 240 
Chinook, fresh....... 10, 702, 189 SOL On PONDS er ene ener ee cae | 274, 696 11, 119 
Chinook, salted. ..... 118, 220 BSNL |\tslonsheel ee peeanoe aeneese 19, 600 1, 960 
Wop treshyo----3.55 6, 522, 629 109, 940 |} Fur-seal pelts -........ 375 1, 000 
Mop- salted’ 2 .-+..,.2 22, 302 AAGH | Wihalevoil=-2. 2+ soc. 15, 000 300 
Humpback, fresh....| 18,579, 907 133, 059 —_—_—____—— 
Humpback, salted. ..! 1, 266, 093 31, 653 Motalees loses ce 120, 587,726 | 2,871,438 

| 

* 98,355 bushels. e : + 48,174 bushels. 

COUNTIES AND FISHING WATERS. 

The State of Washington is much favored in its numerous waterways 
of both fresh and salt water. Throughout the interior there are many 
small streams and lakes of considerable size, well supplied with trout 
and other fine fish. Some of these waters are favorite resorts for 
sportsmen, while many are isolated and seldom visited, except by the 
few natives residing in the vicinity. 

The commercial fisheries up to the present time have been confined 
to fishing in 19 of the 34 counties of the State. These 19 counties bor- 
der the Pacific or its arms that are near the coast, the Washington side 
of the Columbia River being the only exception, and on that stream 
the bulk of the fishing has been near the coast. 

With the decline in the salmon fisheries of the Columbia River more 
attention has been given to the waters of the northwestern portion of 
the State, whose fisheries show a remarkable growth within the past 
few years. These waters, which in 1899 produced nearly one-third 
of the salmon catch of the world, are generally known as Puget Sound, 
although this alsoembraces Admiralty Inlet and portions of the Straits 
of Juan de Fuca and of the Gulf of Georgia. Although the salmon 
is by far the most important, many other species of fish are taken all 

through the year, forming important items in the fish products of the 
State. 

F.C. 1901——33 
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Besides the waters of the State already noticed those of and near 

Grays Harbor and Willapa Bay have for years furnished a large supply 
of salmon to canners and the fresh-fish market. Just outside of the 
harbors, along the coast bordering Chehalis and Pacific counties, fine 
food-fish of numerous species are known to be abundant, but as yet 
are unsought by fishermen. 

The business of 1899 is here shown by counties, giving the persons 
employed, capital invested, products in pounds, and their value 

to the fishermen, together with the amounts taken by the various 
appliances. 

Table showing, by counties, the number of persons employed in the fisheries of Washington 
in 1899. 

On ves- Onshore 
On ves- = z Ase | 

. oes : sels In shore |} in can- ; 
OIE SS pecles trans- |fisheries.| neries, | T0t!- 

Isning. | porting. etcs | 

| 

Geb aise seen ese rence seas Saco ae See ee S| Menor eras 3 260 50 313 
Clallam tee seee, eee See EE icc ae nee sles eet eSeemee 14 236 145 | 395 
TET: Ci sey NR ee Pope ee Re ae ee eee er | oer ee ete BS | Nee ures | 38 
(OO LW AG ee citi ey eee eae oS ep USeen ee caee Sprecher 2| PAD lal eters | 213 
DST E1706 Lye eS a a EN RE RS el (Ee LP ey SILA eee eee jl 
MEMCTSON PES Yes se eee Asan s eee ee eee eRe ee aiaeeee DAD ee ety es 11 US Ee pecatets 55 
IKGT TD Suite ets oe erect eee ersjareseee i aitio ae ann teietene rece eiios 136 33 724 401 1, 294 
I5GniGE) OLS ae pans Boe nae eOUadESeO Ce CeO UES ano D SDSS Ol eases see Galant oee 64 
TCWG) Fey ieee easere Ae eee ern ol ner eta tect merce eel SAMY em 1G Sane eee 16 
IMS'SOml Sai ee ateiane Se eee ene aaa ea occ ooo oceaoce: Col lscoeeemece CNIS) semesecss | 41 
Pacific. ..-- BS aR lee aE escyata yeni Six apa esl Smpereta ieee essyateinin otete tieteetniete 24 | 867 162 1, 0538 
PACT CO a iece ce seeks on ae ee endear awe ae SOR Pre miaecsrees 262 | 41 | 362 
SERN WEhanaaassmanaaaqace aesocadsooTsqusscoso sdeccdd| |aoossncetd||icec0o 7505 216 | 225 | 441 
Skagit pees ioe ce ee ace eee esse seen eeceee 21 37 262 656 | 976 
Sdn g0te) OD byaeriae Se eae ae er yen haa SOE ai ries. mal artes el mb mcierie Gols 71 2 73 
SnohomilShesec: Sacce ss eee i ee nic eine a eae neial| beicienese ee seme e ess G4 Wee jeeeieee 64 
MEU USTOM Es sae see eee Seas ee arate Es See we atte eine bate Seed eset eercerme 87 39 | 126 
Wahkiakum ais eee ees son hace ois gotte cemsaeeeeodleneeacees 9 587 205 | 801 
Wiha tCom 2222 at wee ences cosbe cise eens ce osc oe se sewecee 179 1,008 2,368 | 3,555 

MOAT a =k eyecins Masi sete ee AG aelee oe sis elec ereminns 243 301 5, 073 4, 294 | 9, 911 

Table showing, by counties, the vessels, boats, apparatus, and property employed in the J) “ ] ’ ’ “ e 

fisheries of Washington in 1899. 

Vessels fishing. Vessels transporting. Boats. Pile-drivers. 

Counties. Value | Value | | 
No Ten Value.| of |No. Hen: | Value. of | No. | Value. |No.| Value. 

Ae outfit. Bee: outfit. | 

Chehalis ..--..-. Been Seseealeecoricya| |oaseoues } al 9 | $2,500 $200 | 170 | $6,730 |... j Sees 
Clallam’ <2.52---- Be eed peace. |acaaeaee le 23 | 18,500 | 38,200] 176 7,920: <-Sleaedoece 
Clarke: .2.26: 222: 5 derell sisrsteate | Powel eenioaee Rel eee leeseese scence 17 S2oul eee leaeeenee 
(Oh) Ab ABest as te mecol MeCeeclAnearcoaa|lascm ame 1 5 1, 000 200 | 117 95455 lezen eee aoe 
Jemersome. ce .- =e) 3 2 SSNOOON ha 74 0 eee | eae ase ae ieee e| eee 4 } 1201) eaaleemistecee 
Kain oases ae 23 | 582 | 39,800 | 19,960 | 8 | 187] 35,400] 16,450] 196] 28,490 ]...-.|........ 
Kitsap ieee 1 1) 400 St-10 hy eesteeg| Aseria erase oe cei ioe 30 1500) Bee a aetna 
Kote katatemecn ae hassle cee ee coeemleee see listeers| eco [fee epay sete allfainsie eevee 4 | £100) |S. 28 cna see 
Mason tess secee Pah lldaeees|s eee eee Bee ees eer asa aec 32 640) |Eoaaleneaceee 
IEEKEi Seac meme ts Bn ers 2 See ae acs | 12 81 GSOON ae earae 596 | 44,520] 5] $5,000 
IPLONCOEee eaasciane | 4 Eile eale PANO | SHO) eal BGcarsa|iccdoscasdisscocese 96 AN590N Ee Seles eee 
Saw Wane ee 4=- eae BRMee SSO sal one seas Seta oeeeel SE oerccrie lecae tear ses TOM 34208 ealeaeeeee 
Skaeiteheee.. seo 1 142 5, 000 1,715 7 191 40,000 | 11, 889 228 | 18, 855 7 15, 083 
Skamania....... Joss sels sal ese ete) pe eae SBE See Pee Sereciec amen 16 | 6205) ae neem 
Snohomish....-. |[33s, ciclo ecis [verse eee setae eee ES istel| ores o ce eeeweee| eee wae 45 | SOON ee ele sstenese 
Thurstonls sein = Me cliscaded eae. coaten| Seecaeere Bib ioc Bl Caan een ee eeaee 42 | S40 Weel eaeteee 
Watkiakuim ec Seeeos cen. |= joo sese| ee eeacer 2 44 SNOOON Bae eee 24D N29 TAD) le oe see ee eee 
Whatcom ....... Brahe leva w Sart ltesciaertniee | ones atalers | 89 | 682 | 168,000 | 54,375 | 485 | 64,205 | 18 | 48,200 

ant | peal Ee {oS Sa Bi SSS Sl cEReee par ae 
Rotaleeesas 32 | 889 | 72,400 | 44,715 | 72 |1,222 | 275,200 | 86,314 |2,566 | 233,475 | 30 | 63, 283 



FISHERIES OF THE PACIFIC COAST IN. 1899, sas) 

Table showing, by counties, the vessels, boats, apparatus, and property employed in the — 
Jisheries of Washington in 1899—Continued. 

aera essel Apparatus—shore fisheries. 

Dredges. | Value Seines. Gill nets. Pound nets. 
Counties. rn CTT 

lines, 

No. Value. tow No. Length, Value.| No Length, Value. | No. Value. : feet. feet. 
hand | 

Whebaist cen. <<]: = |eesame Sac eS cmaaleecasilecle ne Se yo Seesic< ec | 201 75,729 | $11, 854 5 $2, 500 
(CLO SS See el en Papi ed Ieee mat 17 | 11,760 | $4,965 2 3, 600 500 1 3, 000 
Glankere ones. =. -| 52% [2 Socal Cotes Di 2,400 800 | 3 3, 600 GOO See aaleree mance 
Cowlitz. -2--.s2-.!5.%- Eeeeads|Sacasaae 3 3,600 | 1,200 86 | 61,080 9,800 | 29 14,500 
Nala Gs. = sabe cee <3 22 eoroso Goes cca Sede Bocoonecte Sereesed Garces Seesce ccs Seema ss 6 33, 000 
AGES) Re ae ee a Rees $800 | 16 3, 060 CVI acess SSCoae ae Sosa 1 10, 000 
KIN So Sees sc 22 1| $100] 3,570) 78] 89,040 | 48, 250 78 | 88,440 8, 782 1 3, 200 
KoHisapy.-- <2. -5- won| ao eset TOO} i ecie=|Gecwawece ax se ace=| cee teens oe ee eieesoesinae 4 12,500 
TC SO Re eee| Bere Beers BGRre ae Gece neoecerne sarcrree 1 360 SOL Mee alee 
LEO: (ie ec eee eel Caer Peete 6 4, 800 1, 600 108 79, 020 8,000 | 340 228, 750 
TERE Rane el eee ae ee 1,250] 30/ 22,800] 8,100| 73] 12,840] 1,945) 1 10, 000 
SOTHO ee ee SE SeSee neers aeSerr se] ae mere eine tee ene, be eee 36 347, 500 
SLGTST NE - See eee eee) meee 60 | 17 13,850 | 8,580 | 650 | 155,400 | 21,225 3 15, 000 
SCTE a Ge | FR | re ae) ae Se er ese Neel eae ene 21 | 14,920 3,120 2 800 
SROUOMUMSD, Sos. | eae (Hone sen] es cee eon ose Sa eer ae Ree eae 362 | 29,499 OOD [isk sal ate eiererels 

15 | 28,700 | 5,850} 193 | 298,200 | 45,850} 29 | 19, 400 
21 17,580 | 13,200 122 | 34,299 4,200 | 82 852, 500 

Rotaliss.2-< uf 100 | 5,780 | 205 | 192,590 | 93,420 |1,900 | 856,987 | 119,591 | 540 | 1, 552, 650 

Apparatus—shore fisheries—continued. 

Counties. Fykenets. | Reef nets. Dip nets. | Crab pots. | Fish-wheels. Spears. 

No. | Value. | No. | Value. | No. Value. | No. | Value. | No. | Value. | No. |} Value. 

Chehalis’. ...- ....- Jeeenl Sse heee alae ees le saeco access ceeks 30 te eine aeeseerctiac 80 $240 
GCIstip mM Stare tans tanec ola oe occ |e see Se ese cleece s[eece cate 520 S200 Zale .3|'- eee 3 
Clarkes: 23322252 60 SOOO RES ESS eon Set BB OCAEA Se aHaleAanane af] $500! | sa scelssececas 
Gowilitzs 222-2 10 LOO EE Ses | tases ee 25 $38 o |e sees hacia ete ees sere hele ool oe ore 
Tdi TESTES a ee ee a ere 18 ORES 03 Mees Salt il, 9008) 2.3: - li sopeees 
SL iyo ee ee | ee eee ae | Ble Sees eR tL hs emai 2) OE St Dale ea |r eee Sea 5 10 
DRAMANIG >. 2. os55| 72055 Dae eee ns oie eevets Kersenan beter bacsenae ZO) 933900! |e eral acer 
Whatcom.........|....- hiscoste 20| $600} 12 12| 24 120) [sree igo seer |e aad as 

Total, s-=s2- 70 700 20 | 600 55 140 | 574 685 29 | 66,300 | 88 255 

| Value of | Value of |,, Value of 
Gowen: oon lines Malue ot | shore and | Cash capi- | Total inyest- 

aS, hand and) poons. accessory tal. ment. 
| hoes, Bio. trawl. property. 

(C1 E0217 IY, Aan ae eee IN | Sere $20) cence ae $10, 800 $30, 000 $64, 889 
| 43, 000 65, 000 142, 763 

ED ial Peers sects 4,500 
2 DOO} Peseas Sater 38, 793 

Beat ones eee eee 33, 000 
S00T| Seen aes 24,759 

222,000 327, 000 753, 002 
Bea Poet eartceciee ee 14, 930 
AR sees oe See Sealer 12,150 
Be ja fonases alae nee ee 745 

53, 100 134, 000 484, 765 
22, 500 45, 000 130, 729 

Sena 90) Se Ae Ree ee 30, 000 50, 000 440, 920 
SERS Tipe eens Sas dereana ics 144, 414 373, 500 655, 356 
SUCHET sie ae ee eens acetate ten lle ge 1) < O20 sceeee alas we ccoce cella baeatines 58, 460 
PMQUOMIBN ese en accee eee cs 900) eo ase eee 5, 485 
A LLST O52) F010 ly eee oe a ee 11, 678 11, 300 23, 938 
Wahkiakum 99, 675 145, 000 3538, 520 
WHEIGOM 2280. todas ee ceases 558,950 | 1,599,177 3, 358, 5389 

ROCA seco eee ccc oes sass 38, 453 638 675 | 1,200,892 | 2,779,977 6, 601, 243 
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Table showing, by counties and species, the yield of the fisheries of Washington in 1899. 

Chehalis. | Clallam. Clarke. | Cowlitz. 

Species. Sri | 
Lbs. Value. Lbs. Value. Lbs. Value | Lbs. Value. 

| 

Black-code is sh0 a= cae eek. 30; 0001" 186009] 02 S=aeue sb Saat ea eer ae be oe 
Gatefishice- coc ses Dee naeace non os ce Seer eeeeeesliee ee etee 90, 600 | $1,812 | 15, 100 $302 
Cultus-cod'2.:.- 222 [RE en EM eR hy aa 37, 000 TOO! nies sees beeen oe Unease Sere eget 
Halibut Ae eal Boe Saree meets fowis beam | 3415640); ;45 340) | cack seeaate |p ce qecesihe cree errata Serene 
Jal trb Oven Senta eA eS ees Bde Boe | 4, 000 QO Seok SET ETS ales ota eal aap 
IR OGkahi Sheet rome ee aces sete ee hae | 5, 000 TOON care eeccees laseees |e Seay oan Renee as 
Salmon: | | 

ipluebacksineshte|S 5545505 ~ ois oS cee 360, 455 | 15,543 29, 244 877 29,000 | 1,160 
Chinook, fresh... 913,205 $16, 438 10, 000 300 69,380 | 3,071 121,481 | 5,499 
Dog, fresh.......-. 486,374 | 2,021 98, 756 QA ig RE Ace decl gone van |ae aoem ee eee loon 
Emap back-treshi: |e assem cecal ee mean 502; 27501" 2) 260 ee es sense ecient lanes ee acer sees 
Silver, fresh....-. 1,866, 797 | 28, 860 596,993 | 9,634 317 9 187,005 | 4,105 
Steelhead .......- 249% 000s TOMBS i Soe cee tcl tees 11,318 348 63,239 | 2,704 

SINGS AUSE de Seas Reena aad eles A ancl esa ameneae toss onc Seeoomparod 4 bonocanm 60, 000 900 
Smelt soeosc oe foe asae ee cee ot seen emee 2,000 AQ Seer sasce a ltcmeenoe 482,000 | 2,410 
Sturveonl>ceesse.-- 24, 000 CO Peete eSaees | sese soe |Sooseposrosdl beee sued beosdadaseeclleecoasoc 
OUTS SeeigoUee ess aera Senos Mereieces A484 500 ji) | D288 we teas see ae SSeS re lace Soe een ert 
Crapste-ees seen cee 5, 376 224 AS29200 8 495: |b ole SSS sss a| esse Ress ene eee eee 
Fur-seal pelts*....- Sy iayy al 0E eee ree nl ae aes be sseeensan | conocarac |---22222----[oeeeeee 
Wihalevoille eee Piped 2 Sake RAE ee el petits 15, 000 S004 Pee meceeasea asas ae ese dese cal tr octse: 

Motaleaeeccsae 3, 538,127 | 59,626 | 2,669,539 | 45, 569 200,859 | 6,117 907, 825 | 17, 080 

Island. Jefferson, | King. Kitsap. Klickitat. 
Species. 

Lbs. |Value.| Lbs. Value. Lbs. |Value.| Lbs. |Value.|} Lbs. |Value. 

Big Ck=COGE sees ae sealeesee an. oleeeeeee 25,000, $750 66, 500) $2,115 1, 000) $30 lees ss leeceae 
Codsalted f2sg. ae |Pe ease cect caeeltineceeeenl senecies 550, 000] 13, '750)..-.-.--. eee (Semel asec 
Gminlits-COG's sac scee cle oe ee alee esene 4,000 fe sere eae Mes Meese eaoatice |socccosloancae 
HI OUIMGETS pene tose al noe eee cals ce mod mere eco | eerorne ae 20, 000 400|- Seared nck oes seme eel nema 
Malipwbe. feces ces |i cee sess {Ese sete 733, 000) 17,115) 3,346,090} 81,165) 75,000) 1,875)...-...)...--- 
Hiern pate neces seam oett eee 50, 000, 500 30, 000 600) has epee ele aoe | Secee eal neem 
Pereher as see sosace a lonce me mee |aekeeenlcaeetenee lessee 25, 000 Gl) Boeen sone SSaadas| possocsl aakec 
Rock fish ees osas |Pak ee oans| Moen ie ss lntetecteetee eee 10, 000 D002 Sack SoA oe Scr Beene eee 
Salmon: | | 
Blueback, fresh..| 979, 730)$29, 440) 211,171) 6,378] 3,869, 000/149, 820).........|....... 10,296) $3809 
Blueback, salted. 2, 056 82 1, 920! WM cntina nae ne owe dacs Naceee as [Paes = As es eee 
Chinook, fresh..-| 651,721) 138,271} 21, 658 676 OOOO ie le S42 | Maelo meee 75, 973] 3, 039 
Chinook, salted... 4, 920 246 3, 950 198) Ee 5. omea5| lesson |S Se cba s5| Sees es eee | eee 
Dog. tmeshe).--<-- |) 4/16; 092 360) 12, 482 314| 2,959, 351} 64, 804 4930 | Seance Saeee 
Dog, salted 2. :2.- 2, 100 AD ee ete as eS aoe MSoperceee een a caer eeroleseassalinsceecel le cacs 
Humpback, fresh | 595,942) 3,043) 150,195 808}),! 680/000! = Bi700 (sss .2- sose ech e | ee ee 
Humpback,salted 37, 230 931 32, 940 824). esheets Saaeeee sell se ae | eee eee ae 
Silver, fresh...... 110,593} 1,879! 47,361 917| 7,704, 952}116, 772] 616,000) 9,240) 8,500) 255 
Steelhead ........ 2,412 121 2, 150} 107 2187000 MUIR 260 Se eeres see eee Dee 16,414} 493 
Sinellheeeeseeuss se os |ee sence secere 3, 000 60 OOOO! ST O00 [bance cal esinses | seer ee Laer 
Sturgeonson isos cee|sace caene leceeceelsaeoecen-|seeseee 13, 333 (50,0) sear eerie 44, 078) 1,905 
amis eer ea eran Mee 18, 000 WOle2eis= see | eeece 2 [9245800) 1554028222 | meee 
IMMSSESpo css sie t Sec sted clos oa] Senin all bs cee et ls eee cee etaee leet 19, 200 240) See ee ees 
SHYIM Pals; 2 fob cos esen oe ace tece seca lesen ae ee meee 15 GOO)aals b6O| Pear = (Deena | aera eretereee 

| eT = | | $$$ — 

Motali= sass2ce 2, 402, 796) 49, 415/1, 316, 827| 28, 879/19, 617, 296/449, 988/3, 041, 079) 31, 163 155, 261) 6, 001 

Skamania. | Snohomish. Thurston. Wahkiakum. | Whatcom. 
Species. = ES ae 

Lbs. |Value.| Lbs. | Val. Lbs. |Value.| Lbs. Value.) Lbs. Value. 

1S (sb 6 cern ee OO gree | DE re Nac IE | Mero Pe ree a Se ae a A ll aes 140,000 $700 
Salmon: 
Blueback: tresh- =| 532: 600/$195 088) ceemen|scse = o|ace eon se | see ere ae 115, 169) $4, 155/25, 536, 434 768, 110 
Binebsaek salted s = Coat ales een a ees aI ees ole hacen a eee lita d es wometne 45, 320; 1,813 
Chinook, fresh...| 722,614} 34,301) 53, 009/#1,150).........]...-.-. |2, 544, 961/127, 247) 1, 430, 383) 31, 161 
Ghinook, ‘saltediis| ovo Bel See Mae iscicd lies /a Sie icinrts| Bytes ose steele rel | eee ete 75,900) 3,795 
Dogwineshesesseal) . (Oy 426|Emeeeome4eO30)08 226looeaceeee|peeeeee 146, 050 979} 493,974; 9,352 
Dog, saltedia.ge2 sh eect ds | seeneee leteeriee| set a's baecsnaas aeeeenalcentonscee nae 14, 602 292 
Humpback, fresh... oqensleccee ce UES ObeIk |. (48) Sei2 secrete se eerella certs asm eee 11,392,913 91, 940 
Hump bac kisalited | < 222 2 SePe Soe ee ee oo hy fecal ree heme Seas eee leer 819,060 20, 476 
Silver tiresh- Sen.|) | (SiS 7s 28234 (01r a SOM 817 oo =n eae 470, 098) 16, 453) 2,935,535, 49,775 
Ford hfe) wey Uincete Wy eee bamee peace ie aie te [ee oe hee | en ct ob rae | [kal kere e 16, 500 495 
Steelhead 2.25224) 168, 161)) by049/"S9l 11S i'3; 397) --- seca al Seen 70,824) 2,125 67,986) 3,325 

SSE sea a rel ern SE ece rel rors ee rere es eee of cick orc tscerepoel | neers 25, 000, B10) Par ae case anes 
Smelt pet ase S sles ose el ok ae | ee Bee Sale Series ooo 20, 000 100 20, 000 200 
StULZCOM. se secce| 57,1004). 886) T2720) AG). Se Sao Sea cl Sees lacee eels lee emia leeeteete 
OVStCIS oe socee see 1, 680, 000)$45, 500}....--..-}....-.- 120,000) 4, 500 
Clamseanasescoteee 306;000): +2040) os as 28! = eee secon ell eames 
CLADS eee easel aoe eects | rected tre le || Clos crete eee ope ed ieee 86,400, 2,400 

Totalics ss 11, 445, 712) 59, 280 877, 889 16, 649}1, 986, 000. 47, 540), 392, 102/151, 434/43, 195, 007/988, 334 

* 125 seals, 
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Table showing the yield of the fisheries of Washington in 1899—Continued. 

Mason. | Pacific. Pierce. San Juan. Skagit. 

Species. =|- - = 
Lbs. Value. Lbs. |Value.| Lbs. | Value. Lbs. | Value.| Lbs. | Value. 

| 

Black-cod....... 
Cod, salted. ..... 
Cultus-ecod ...... 
Flounders. ...... 
Fabbut 2 o2e.2 2 
ernne 3265.5: 
(awe ie se eee 
Rock-fish ....... 
Salmon: 
Blueback, 
RCH ie ests). Sac c sna ser oe 424, 610|$16, 045/1, 415, 080} 42, 503) 7, 544, 052'$227, 861) 874, 353/26, 230 

Blueback, | | 
Saeed eae |e oa oe [es orp repo Vaisewiace 2,164 87 18, 540 PADI erence ease 

Chinook ireshi|t - 3.22353}. 55-8 2, 728, 392)121, 717 18, 800 598 401, 052 9,310) 900,000 18, 000 
Chinook, | 

SEDUCE 21 tea epee OS Ree Ce eens [ee ee ees ee 2,400 120 31, 050 Ph DO2|: ay 3). eee ee 
1D Sve tg SL eee (Oe ee a ee es ae 723,056} 3,616} 674,574; 14,745) 226,575 4,065) 249,910) 4, 249 
LURE SE MES G1 ed RS os ee oe eter en Demers 5, 600 Ol ASP 8 lees et 
Humpback, 

LEDITA*S SB Se ee as | es ee ee ee ee 498,461 2,563! 4,102,400) 24,752’ 649,089) 3,945 
Humpback, | 

palted 2-2! pRéSsotellbeodocd Kecsedens|Ssctas5 41,793 1,045 335, 070 BB GM cis. os eee eee 
SHISWGT TRS 125 eee eee eee 1, 848, 848} 45, 9101, 301,590 32,418, 1,087,482] 18, 4621, 169, 828|17, 547 
SUAVE SUSY 0 ME a ee ee ae el Re ee ee ea 5 eee 4, 500 135 | cone see ene 
‘SUBD Nae RS ee eee | seaeeree 508, 469) 27,512 2, 666 133 21,708 1, 085 28,000) 1,400 

SDLP O TR COTES Ae Aey RE ele eS | ee a 44000: 3080 | Sere sean a </rercere ee oticeneeeallee sees 
PT SS pee ee eae ae [eee en be ES a OO e Sas Ne ec leeaee meee leer 
SUITLET (ip Fee bere AEE Set nee (er peices [epee pecan (ope Sea TOOSO00 2.500 ES eee eee naooes ies 240, 000) 3, 000 
WVSTETS: = sec <n: TAZ TOL O20 SS45 007 21920; 000! 90! OOO! acess s |e asce cellos earcie « csec| ccs |sesteesetlteecee 
CAMS sa5c less 103, 500 GOOGewee’ sale nea ewe TSONOO0 ish HOO |S esses la oecerice 114, 525} 1,145 
PYAR Megs on ee ers seers ol Sem S ee sic oarmeme et loaae cee 4, 000 AOE sc2Ae tera totic Jas |eetece reer s eines 

otal. =e: 1, 379, 820} 35, 227/9, 048, 375/304, 800)7, 029, 528/192, 867/13, 777, 979] 296, 453)4, 605, 705 85, 016 

Tuble showing, by counties, species, and apparatus, the yield of the vessel fisheries of 
Washington in 1899. 

Jefferson. King. Kitsap. 

Apparatus and species. 
Lbs. Value. Lbs. | Value. Lbs. Value. 

Lines: 
EMACK-COGL. 2 tC. Sosa ne sos aiaiais wake ee 25, 000 $750 66, 500 $2, 115 1, 000 $30 
NORELCO RE Reems tye ae ace. Seen Mee koe ce seclt serene 550, 000 ASA TDOR beer weer | eee cee 
RIAU yee oa sac aces cee ence 725, 000 16,875 | 3,346, 000 81, 165 75, 000 1,875 
ROMS pee ee ee he Sek ance ne cule meiectaloee steele | eer sanietiee 10, 000 200i bey soroeyes | Seene 

110) 2) ee See ee ae ae 750, 000 17,625 | 3,972,500 97, 230 76, 000 1, 905 
— et 

Dredges | 
AMM Sts a ayen en aa aals oe ce ose Sal bowccets sae [osecoocices 15, 600 L560" |\..4-a32 2 eel seeeece 

THMIGRCOLA So oer = Sacks tie sees 750, 000 17,625 | 3,988,100 | 98,790 76, 000 1,905 

| Pierce. Skagit. Total 

Apparatus and species. SSS 
Lbs. Value. Lbs. Value. Lbs. Value. 

Lines: t 
BIRGER OW sass tane set mats octal estes 16, 000 HON esaasscskeleccssese 108, 500 $8, 375 
Ode Salbed es naan >a cseecwen omer ce make a ccicsectleoseeeas 380,000 | $9, 500 930, 000 23, 250 
AMIDE os os ores oses bbecideeae'scest DESH AOU | ERG seeO er ce Ce Al aersere cle 6,511, 000 186, 640 
MU UNinstes took oo neso bees nee lcee. 7, 140; sesso Oe ee ae So 17, 000 340 

PRO ee see ewe ke sees Soca oC 2,388,000 | 87,345 | 380,000 | 9,500 | 7,566,500 213, 605 

Dredges: 
RS EERIE eter ee ene ee Oe ee alee meni ie ieee LOS oats ce teees eS oe 15, 600 1,560 

Grand total 252.2... -s22ses0---5- 2,388,000 | 87,345 | 380,000 | 9,500 | 7,582,100 215, 165 



518 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing, by counties, species, and apparatus, the yield of the shore fisheries of 
Washington in 1899. 

Chehalis. Clallam. Clarke. Cowlitz. 

Apparatus and species. T = 
Lbs. | Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

Seines: 
CREO Peaches aecee Ree ee cece asl Secccce 4, 000 $208). outa. ceceliceesece| Meeek ec eeee Geeeeene 
Salmon: 
Blueback 293, 050 | 12,925 17, 244 $517 10, 000 $400 
ChinOok eaamec sone tee |e.cx cc.actgocs| ae cece Sete eee bees ecise 42,713 | 1,871 46, 000 2, 300 

10) Ale ene eames 97, 750 O85 5 Reeoceaaee Becesona|seaceneseclsaesogec 
Humpback 316,150) Wel 6705) saeaeeene |niserete | eco nme eee 
Siero Sons cctee meee 415, 888 7,237 317 9 10, 000 300 
Steelheadzfseacene Sakon coc e beeeetes Geeeen mes eeeeees 5, 518 166 24, 730 989 

Shades Scan sea cee ce ence sic Menieece lame sean on seee cee Repose le ieee 25, 000 375 
Smelt esse. ee sec eae 2, 000 AD'S 2o. eee [eee | She eee Bee 

Motale sehen oe aaee Posen eerste Mecee cee 1,188,788 | 22,827 65, 792 2,563 115, 730 4, 364 

Gill nets: ; ae | 
Salmon: 

Blulebacksc-ee: ore oa See eee a eee 6, 680 306 | 12,000 360 7, 000 280 
ChinvOk es teat ceeae SESS20b iSO 48980 Geese ee es seeeence 20, 000 | 900 18, 000 900 
ID OS aes kises ce ee somes AGL S74H| WUMCOUT Moe eiee ee 2 Wee somieal aca atch ce | Seoe Saal eee eee ee 
Silivene— aes seen | PSG POT DG e TA eee ee ee ae A Regal oat Sa 0S ae 
Steellhead!- =. -2---2 5-5) 192, 000 OT BBs seas act sl Seteree 800 32 10, 000 400 

Shad: cscs nae eh cic| Rae eae lente oe Sie See a eee ee meter Se aeerne 35, 000 525 
Sturesconeesssee-ceereeree | 24, 000 QOO MW laemince sie cc | sae cetera te beaten ces etser eel aeeceoaenel pee eeue 

Motal-< <<). sccene sees | 3, 252,376 | 54, 052 6, 680 306 32, 800 1, 292 70, 000 2,105 

Pound nets: | Atte 
Salmon: 
Blueback, fresh....-.]...-. Pesan qacee cers (URE aL he eoles lp aeroosaec ecoaaota 12, 000 480 
Chinook, ireshe-.-2-- 30, 000 540 5, 000 OQ eee caer eepeoese 57, 481 2, 299 
Mos ineshiee tec e ae 25, 000 104 1, 006 Dame cissicice: Ih porate sere tena ws eesell meeeierer te 
Enum phack-sireshmess|feecee see eolasecenee 126, 125 BOD! Nes See eleesd cere Se eee | ees 
Silver, fresh ........- 175, 000 2, 706 36, 047 BOG estore k cere eio eee 127, 005 3, 805 
Steelheade ee sae-ees-e BBRE SS oRer Se S0ces eee Sobel eee Sees lor escaced lcacoocr 28, 509 1,315 

Motaliccoss se ees | 230, 000 3, 350 228, 903 BGI! (Ae Se eeeslsee se eee 224, 995 7, 899 

Fyke nets: ai : | | ae 
Cat=fishit se 52s asco Aa nah cee tia atts ine Seis ll ste waters wate yee eee 90, 600 1,812 | 15,100 302 

Lines, trawl and hand: aera | ig 
IBIACk=COdl ress oss eae eanas Las sie |eomee ter 30, 000 BOO! 25;s2)2.cjosers Wa Se Steere] boars eretere tees preter 
COLBUI Eb (cra LARS SIS Oe ee petione lmeeeesos 37, 000 AV Beene ne [Stes SPE Se ae eee ee ee 
ali b uit eee cece come Paeskonenac| coaseees S34164041(e4 BA Onl os kc Saeed eeeerce |e orine aeee | eee 
IROC@K=LIS eee erecnce sence Sar oee ee cen | soars 5, 000 POOW a caaacree|aces aces le oeae seers teeeeeee 
Salmon: | 

SH Git gan eaperrcaee cee sees ae ee ces Mmacarer Ade O8i| TESOL WERE a cok | ona es |e ee ale | ee 
Steelhead ............ 50 000)2|/ "1; OOO ecicems aselineeweeem| ones oe see te ce cee on |behise see leeeereee 

Motalsaso-e2 canes 50, 000 TQOOr| SD TA 74 Sale OATS |e ce oper See eee os | ete 
| Ieee 2 

Wheels: | 
Salmon: 

(O) a baka(0) eee he cee Rae seems ene cco maccaocacalspodoosc 6, 667 | 300. Miccs ee Asereteeeees 
Steelhead s.22. o- eatecll aS aceeinae te ie satheeel tas as aseealaeeieeee 5,000 | 150) |. c22 23ers 

Ho) i) Pea aeaee soit eee ricinecs| | Secercre Seaeeetors| Saco | 11, 667 450" on ceptaee oa hereeere 

Crab pots and dip nets ae | 
Smelt tesasecsesceaou=-|hoeee esas ee Sea eee e tang ecdieertal eoaeece arial sacs oe 482,000 | 2,410 
Cra DS eae sce cmeee eee | 5, 376 224 182, 920 8,495) | so. tet oles ceeec|sos-eeeoer | oeewose 

Harpoons and spears: | 
Salmon, chinook....--. |seceseeeste| Ceeestec |) 7225; OOO) e200) eerste IBeeredcn Beceordeee Sareea 
Fur-seal pelts .......-.- | S70a|). 1.000! ||. - sciscacs |-easecmalemsceseece lias ac\ceme| oun sseseealcemeeees 
Whale oil Psy seve as Aes bags dee eee ee 15, 000 | 300) fee seeiee | SERA REES peace a eee Ns 

pees as a ieee Toke Ease Se See 
Rotaleesea-seeee= sae 375 1, 000 20, 000 OOH | eciererete | jerarsuienie EAS Seance eee eaee 

Dredges, tongs, rakes, ete.: 
Clams. -cek See cee | 484,500 | 2, 288 

Grand total } |2, 669, 539 | 45, 569 200, 859 6,117 | 907, 825 17, 080 
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Table showing, by counties, species, and apparatus, the yield of the shore fisheries of 
Washington in 1899—Continued. 

Jefferson. Island. Kin itsap. Cliekitat. Apparatus and | ing Kitsap Klickitat 

SJEEERS SE Lbs. |Value.| Lbs. |Value.| Lbs. | Value Lbs. |Value.} Lbs. | Value. 
é 

Seines: | 
Flounders ....--- [ose cbocea poeacsdleesoceco)isoccase 2) O00 + GA00|E.s2o2-1a7s|s0es=- [some =~ oleate 
Herring... -22:.2: [eceeasaceloeeeses 50,000) $500 30, 000 G00 |ESee ee |= o ea ee ee ee ee 
RevC his season ss] aeas 3+ sac) occ soa eeeeee oem es = 25, 000 00 ae ereiseel ese tetera etite hess 
Salmon: 
IDC sie SAHRA Bpeoeeane Paeecod |iocec onde laoticmecs 25669 OOOMOTSS7Glixecicst sac coasen a stecieea laeen eee 
@himookec esac os sh eemetlsneeaee 4, 000 80 22, 060 AGT ea xe aapnes tina cit ceeeees Gee 
0 eee eSeee GESeeoead caacer 2, 000 PAU) Dae Aya ly NR BEES ool Ber oacel Eeoseacllameaee 
Laluhanya) of: XO) Gag eee ee oolioeeeccd 10, 000 D0 GS0KO00l 35700 Sesser as.< |e cues| cata eee nines 
SilWer tae 3.2%. |p eee ee ee 6, 000 GUIs 8051952 06337 emneven bine | suena |Ueein ge IMME 

SMMC he eo ccicc cl eee sale aes 3, 000 60 ON OOO he O00 | aslo ais lees ss ee ae ee Se 
STURT COM eee a | eee ee nes ele yc ee | ror erat 13, 333 500582. 228 sls ose alse oe ! ipl eee 

Mohs f.i <.) eek dio 75,000| 800/12, 260, 496/262, 443|.........|.-<.---]----2--|-2----- 

Gill nets: eae koe inom MG = 
Salmon: 
BNC DACs 775-4) sea e| tees |S eee le eases 1, 200, 000) AD DAA Sayre eco | trocieeaiel sae teers oes eee 
GHINOO Kae ree eg em ee eee ea ee ee ae 17, 500, SID les eerncse elses tar 200 $8 
TOYO} oie eee ON a te PIPE ar ee egry (E ey GCE GIN] OCA | Rae Sea oe le | eae 
STI Or ace ccd Eee eee beeen eaeaeed neseeee 314 000)c205 160|S 252-2222 | Mae oe S| 55 sce (eee 
Steelhead ...... (eee adacd Reape teeter besetee 218% OOO IG0| eset eee | Senne. 400 12 

POE eee | Re eek aloe cece ole BS atte Sonn res 3,.16357700) 845/480) 55 25554) sae eee 600 20 

Pound nets: 7 a = 
Salmon: 
Blueback, fresh | 979, 730/$29, 440] 211,171) 6,378).......... [eet ae ulerso eee clin ase Sec| alas nano ae 
Blueback,salted 2, 056 82) 1,920 (il eeecenacs \eestia utes |e vate onl Mee sat liete cea eieretere 
Chinook, fresh -| 651,721) 18,271) 17,658 O90 Saas aoe |e. me aes A «oe. a Seo | saree oa | eens 
Chinook, salted 4,920 246 3, 950) TG fol Oe eel oe ane lop Morac leamebe oe Genurlieonosue 
Dog, fresh.....- 16, 092 360) 10,482 294) 120,000) 3,000) 405,079) $4, 238)....-..|....... 
Dog, salted... .. 2,100 10 Ree eae) ot sere Se ok abe or | EE eee eee cacaas Phere eGoaecd eaausee 
Humpback, 
ireshiss=<3-- 5 595,942} 3,043) 140,195 (6s Be Seet ead CBenE a Gboeedace Goat rca Spee acalecamore 

Humpback, 
RaITEd a. aa s= 2 37, 230 931) 32, 940) boo | be eee 2S Oe el EReraee Sliateer cd idoroshaedociie 

Silver, fresh....] 110,593] 1,879] 41,361) 827] 85,000} 1,275} 616,000} 9,240|.......|.....-- 
Steelhead ...... Dib) ATONE WOLTE TL Menliyi| Sema ten pa eeee eee IER Hk 5. oe 

Motal-cnc 52. 2,402, 796] 49,415] 461,827) 10,059] 205,000! 4,275/1, 021,079] 13,478|.......|....--- 

Lines, trawl and 4 v1 zi 
hand: 

@UNEUS-COGsS- oe ele saeee een cacens 4,000 BO es Sa See sees ake eee SEES Chabria SaCHee 
18 IN| a1a Hee Ese ete ae Me eae SOOO = 240 |ea genre es ren) Raa | ee | Seepage 2 
SULTISEYe REE es se se ht ne ee aS ESS oe ea oe ee) eee ee ore egosaed|apapecocce Us 8. anes 44,078) 1,905 

Tia Se eee an Seen een 19000 =" S20|e. 272. Eee eS Be sera eae 44,078, 1,905 

Wheels: ie fe ia 
Salmon: | 

lite ac kar ere [ence one ote ee yaa nate eaten tae eee [epee Atl 's Set aed pc || eee 10,296 309 
CHINOOK 25 = sea lesa oeraaral enc cece le aneeaocls.coaace|Atcnzs esac Se meaneeesmexcete ensoce 69, 773) 2,791 
STU Gietsee Coca Ge ee ene eer c| Beem nn Maieleean ROSS eee ae Pe 3 Catan [te ee AC 8,500} 255 
SiCCINCAd sees ema ine = SIRS Loree ese 3. cease seis se Sees eee eee los ober 16,014) 481 

Meimenads Oh sors Pease ee ws Wabi NS ety eo Wa [suse Soul ati te 104,583) 3, 836 

Dip nets: ai | 
Salmon, Chinook}. 5-02-52] ss2c6 sl ces <2 pccoce|pocensasee kes See) ets tae Nia i er ae 6, 000, 240 

Dredges,tongs, | q i | 
rakes, ete.: 

Glas De een cee Al oemacaes 5] =a ae 18, 000 (Deeten toes ema e 1, 924, 800) 15, 540)....... a Sees 
METS Ope ass eee Selo ee ne ec [Sree es eehees soca sae 19, 200 PAO Es seme Vives ore 

W015) Ue eel Se Se eee 18, 000 Thos sed ceo ee cee 1, 944, 000} 15, 780)......- ee. 

Grand total ..|2, 402,796 49,415| 566,827) 11, 254/15, 629, 196)551, 198 2, 965,079, 29, ee, 261| 6,001 
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Table showing, by counties, species, and apparatus, the yield of the shore fisheries of 
Washington in 1899—Continued. 

Mason. Pacific. Pierce. San Juan. Skagit. 

Apparatusand | _ : =— 
species. : 

Lbs. Val. Lbs. |Value.| Lbs. |Value. Lbs. Value.} Lbs. |Value. 

Seines: | 

FPLC LIN Oe eee eee cee lhe oseicicciccbiten leeteeiot ee 200; OOO! SFE O00! P< F oo eetaersn ne eee eer 
15 RC) LEO el Pee Seal Eee ER aererte seer aoe 18, 000 270 ease | beers Boo | seers | eee 
Salmon 
Blueback ....- ees emer Seens 4 oe 9255 000) 2272 150 | eae eset eee 241, 035} $7, 231 
Chinook ...-.-- (Eee oe oe "996 943 | $2 672k Sen oto e | See tres leet |nte eee | eee es | Sere 

OSes eee es | feracyer eel sae cints 5, 000 25) 443862113) O16) 2secee mac aloes 69, 280 693 
Hump paek: Sea|eessse see ee oe lisisciafeispeiets [leis neeiet 3555000) Galee7i7o | mete eee |e tae 310,055} 1,550 
Silveriecceecas Be sere em ecriaae je isord73|) 120281628" 000)) 15-700 lyn -cmeeee eee eee 318,500) 4,777 
Steelheadsae. Mercere aerate | 28,631 CY 1 ie eee en ee es ee ee DS eee AS sllnaacaoc 
DOUG ee ee se areas ake ae apeictel seme ccr 44,1000) 33080|2 Fos sock oleae sal cere ee eee neers 

SMEG hao. 5- ee ac sa oie ewe ose Gerepleneeslzeme sce 100,000) 2,500)-..-..-.--|---.---- 240,000) 3,000 

(LOtH tect cleats eel emcee 260,747 9b.6 7012) 7135862 lGNSOl| nse eee eee 1,178, 870) 17,251 

Gill nets: 
Salmon: 
Blueback ....- Noe 9s Bel apache vote, a aysyevel| eterle e eat 275000) 784250| sans sea eee 43, 803) 1,314 
Chinook 2-262 a laene jcealecneee 300; (Oiled, QH3 |e aap alls a wage | Seer eee | oe 775, 000) 15, 500 
DOR Ee eae lees ese eos 112, 500 563)" 218000 15090 besceeeaes | ceeerene 177, 294| 3,523 
Paimp back sacle hs. oslosccer toseare eas Meee onsen aoe Eeeesel Stace ese erm oaee 88,019) 1,140 
SUVEL Race ss os |coreecs | Seeee 2015090) 3249), 16384000) S1b49p0| Seas ceee aelseeeeee. 627,618) 9,414 
Steelhead 55235) oi Sass) eee eat Cal Coh Is) ies isto lee ae ee BE Ns oe ann a|bonkosce 28,000) 1, 400 

| oe) ae) ee cae al \ Cagis eras | 

ANON aeaaca Bedepemed ace ae | 790,945} 22, 646/1, 131, 000) 25,290)....-.-...].-.---.- 1, 739, 734) 32, 291 

Pound nets: | | | 
Salmon: | | | 
Blueback, 
Pv CS Hy re eee all tas Sowoa| cccurse | 424,610) 16,045) 215,080, 6,508) 7,544, 052)#227, 861) 589,515) 17,685 

Blueback, | 
Salted Fale occa e eae [Bare wap hell eset 2, 164} 87 18, 540 742) ape alee 

Chinook, fresh }........- .-----|2, 275, 710/107, 792} 18, 800 598) 401, 052 9,310} 110,000} 2,200 
Chinook, salt- | 

(30 Be eee ces) Bees e cee nceeee| Maarten sea secre 2, 400, 120 313050) SIR Ob2 pasate eesonere 
NGO Mireshe ge 4| ae eels kes 605,556} 3,028) 12,712) 339) 226.575 4.065] 3, 386 33 
Doe msaltedy ayes. janie sees eee ceo eens eee serene | seme 5, 600 bb) BaReeses Seasons 
Humpback, 
SET SEN psp Siepal er ee BS [ed fee ok I a ee 143, 461 788] 4,102,400) 24,752} 253,015] 1,255 

Humpback, 
basil ted ee mea| Sesaeine ae oa BESS are ere tec AN 9a! eLKO45 | Sop sOsOl ie se Siil| eemee eee eee 
Silversireshy: sleseo aces oan oer '1, 507, 585) 40,633] 35,590 768) 1,087,432} 18,462) 205,710) 3,086 
SUVerusalteCdin peace sal eemtiec eeeeie eral eee nee Lae Bisa ae Series 4, 500 130 Sires ciate Nectar 
Steclhende eile ce naseel sees: 358, 222} 18, 986 2, 666 133 21,708 at) Seeeeaceclsoeescas 

Mo peleeee ee | acaeatss Siisen seis 5,171, 683'186, 484 474, 666) 10, 381/13, 777, 979! 296, 453/1, 159,576! 24, 259 

Lines, trawl and 
hand: | 

Bla ckicod css! eis woos (oe wie oem meeteel acemaoe 25, 000 500) ast ne s'| Seem osae| sae eeee el aeeeees 
Culltszcodier sss | ise se eee al sentee ere ee ee 50, 000 7D0| Sa ccon ooo te oneeen Lene | Pee 
HOUND Cerssee Sees = keen Se Sy oa 8, 000 1 G0) eee eae eee Pera coanallo saeco 
ROCK-Ashis 345 <. tcc acae cel seins esenene seeeeee = 1». 50,000] > aL O00 yee aye | eer el ene Besa cee 
Salmonwsilvers-s |\seeeeee se | sees Peeees ca eve Recrel 5 Fh 2 | RR TS A | ES ie en irae Do 18, 000 270 
s1eGh SEIS Boe oaesleeoeabace sees alice SoEacd looeaces | 6,000 150) Jeadice- de oll Set eee teemesen eee 

Totaleessaees ledereni are |epae Sem epee ieee Ni 383000! -25 660.2 seteaa | aes 18, 000 270 

Spears: | | 
Salmon, chinook | BS Cee eee Scat aoc aS e aes Mer eacd Fase Syne cee sclinacpodas 15, 000 300 

Dredges, tongs, 
rakes, ete.: | 

(Glaimigh an een ese 125103500 S660 |aeaneaneel tees ose |, ALSOLO00 ta b00lscaeameres|yemeeeer 114,525) 1,145 
Oysters* te ee 1 .2762320134,(567|2°8254000/290! 000s co csce aoe ee reece | meee mers | ees eee 
Shrimps essence lajceiate nian emcee oamtetiereel eee aaa 4, 000 y 0) eee eae aoeacesee meme soces |ssposcs 

Potalio.525: 11, 379, 820|35, 227/2, 825, 000) 90,000) 184,000} 1,900)..........]....-... 114,525) 1,145 

Grand total - 1,379, 820)35, 227|9, 048, 375/304, 800/4, 641, 528/105, 522/18, 777, 979] 296, 453/4, 225, 705) 75, 516 
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Table showing, by counties, species, and apparatus, the yield of the shore fisheries of 
Washington in 1899—Continued. 

Skamania. Snohomish. Thurston. Wahkiakum. Whatcom. 

Lbs. |Value.| Lbs. |/Value.| Lbs. |Value.| Lbs. /Value.| Lbs. Value. 

Seines: 
PVOCTTIN Gee seca cals cca Sanco osu sep eeeeees aee aces ecemes|esarwceaaeecescclacseGer $700 
Salmon: 

TERY GEC cote el) ee ene nme cod Mada tnc lat cnhccasl Ae eaeer 115, 169] $4, 155 21, 000 
Chinook ....-. |SeSeesoee Seeemee soe occ jesse ase ene cee psoee re SUITE S67 |FAb: OUT tases Seas eee eee 

21,380 107 359 
179, 802) 6,293 5, 493 
BIMGSAle it 5 bil | ae ees eerie oes 
25, 000 OTD S Aes ee es eee ete 

SEER R GCA icc 200 

TROY Rr ek Spee lent Mee Be ARB a IE ee |e eee a 1, 304, 602} 58, 058 27, 752 

Gill nets; 
Salmon: 
Blueback ....-. (POE A ECE osname Bonceen bSceorOed er seac Goesoerace lsmease 807,068) 24,713 
Chinook .....-.| 105, 888] 4,741) 58,009) $1,150).........)...---- 1, 616, 258] 80,813 267, 808 5, 569 
DOE Stes see so: esacdoed teeneee, 24, 930 DDG Weise aucinel Saar 30, 830 154 6, 360 76 
Humpback [ee lee pest Se Naas 8, 682 Ce Ree See Een ee ba eacom cere) aaa 40, 678 204 
Silver =: .t.5=-- Sa Res en are ROT ASOM TE S17) e meas enn 59,022} 2, 066 501, 824 8, 382 
Steelhcad..... 3, 308 SOI 891183 8907lese tec classes 19, 140 574 14, 922 672 

PVE ees ete eel ta ee = aso aeeaaca| sslete nal sinnic carl naee tonal (orice nee 20, 000 100} s saraeeSa|heesscine 
BUN COR sna sos se | Seceesecolakesshs 720) geno Sng ERbASee Seneeace bescece epee Aciac| (saaceser 

Rotel 2-2. < 175,479) 6,828] 877, 889) 16, 649).........]..----- 1, 745, 250) 83,707) 1,638,660) 39,616 

Pound nets: 
Salmon: 
Blueback, 
RECT T So manta es See SE ee | Soc IRS CORT seers See eee ne cheese! ere ete stats Basa eet 28, 729, 366] 712,397 
IBNIE DAG KSA false ee scr Eire saben hee clin yg ate Coa Siar alll cies 45,320) 1,813 
Chinook, fresh 967 fee esis Sor aee pusde pace! Map Seat 17, 186 857] 1,162,575] 25, 592 
REINO KA acu Gee Pee ees | See eee eEs EEO) SUS al. See Soe Ree ee | eee 75,900} 3,795 
Dog, fresh. .... 5, 426 Deriw arses |e wea al onic [peaaaee 93, 840 718) 451,734 8,917 
PGP USHRCCUR sas Se see ee eee omens Setaion) | bia ctae ort Seema ln nemicia-sietell aie eters 14, 602 292 
Humpback, | | | 

ITeshie sass e eee een ie toa ences cer | Susans alleamcmme ne) 2 seats | os tcas oe al teats ee 11, 352, 235} 91, 736 
Humpback, | 

CONT Hes be 5 cael haetend aoe] (fl ee eee | Lee 2 ee 2 ek a Weaaeek 819,060} 20,476 
Silver, fresh .. 9, 357 DSA Ee Kara ecee aie] se oeaemielell soelcina’s 231,274) 8,094) 2,069,964) 35, 900 
MER Se) LOC see tee ene eee Unser acto te eo era LD aee wea hoe anos leer cineca betes. 16, 500 495 
Steelhead..... 3,513 VOB as ees ol eect ct lamcesele mail Seeetine | Petes See siseciere 53, 064 2, 653 

ROLE: cS acn,- ; 19,263 AN Oe cece ee ceeclen ee aes Saioaee 342,250 9, 669/39, 790, 3820) 904, 066 
———. et — ——— —— + — 

Reef nets: 
Salmon,  blue- 
lava fe 20 Rs a ee See cee eee Peeters | eens] NRE ES eRe etn rey ea 300,000) 10,000 

SSS ——S————_——_— — ——— 

Lines, trawl: 
Sturgeon........| 7, 554 Bel} ose 5 4Sc|a55ecen Joes eee e ee ceectee|ece etree e|eeeeees|eeee eee efee eee 

Wheels: | 
Salmon: 
Blueback ..... AGG! S17] STAG De certo | Sotelo es 4 beiecctoctte laakemin ol eetice cto ns [hse rs aoe nectete ey ceacter ete 
Chinook ...... | Loli) ea PaG Bee Seal esac soso ss ode baaetee oteassec bace=cs||smeeresscel|enossace 
Steelhead ..... Nh LGLS3401 74, S4b Pea soe ss5 [eeereeeee |Scoaece| PSASe epee peeese Goa seeeral a cesGse 

fepneneepes eset | see ee 

Totals... Js. - TL O7R) HARI LAB Ee Scala oseeee Pep hockcl benshed Secedecod eaceusd boocisossse|baasces- 

Crab pots: 
(CRETE AS Sete 34] pet Bebe Ee actiad Boles asd 66 ASr cdl Sercteeec Generel | Seneetertetes! Peeters ers 86,400} 2,400 

Dredges, tongs, 
rakes, ete.: } 

Glamaeecs.). 5. o. He otareiafayare al ayaitciomee arate SSCA paneer COROT O it AY) eeaeoeaelrecamoc ll ocecens callaacdadne 
Oysters ........- oe eee eee eee 1, 680, 000) 45, 500).........]...---- 120, 000: 4, 500 

Wotalicessssles3e seas baceinssolbbcasqe /1, 986, 000] 47,540).........]...---- 120,000) 4,500 

Grand total .|1, 445, 712| 59,280) 877, 889) 16, 649)1, 986, 000 47, 540'3, 392, 102/151, 434/43, 195, 007) 988, 334 
u 
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Summary of the yield of the shore fisheries of Washington in 1899. ° 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Apparatus and species. Lbs. Value. Apparatus and species. Lbs. Value. 

Seines: Keef nets: 
Flounders..:..25..--.- 20, 000 $400 | Salmon, blueback ...- 300, 000 $10, 000 
erring se saceereeeteee 424, 000 2,820 
Perches te. en eee 43, 000 770 || Lines, trawl and hand: 
Salmon: iBlack=codRes-seene se 55, 000 1,100 

Bliwebackss asses eee 4,970, 498 181, 554 @ulius-codweseeeese sees 91, 000 1, 530 
Chinookesss esas 25. 1, 128, 283 52, 967 Mlounderstessese eee 8, 000 160 
DOR seme cece sree aoa 3, 100, 303 67, 318 edi bubs cee eeeee ee 349, 640 4, 580 
imp backess see seen e7ale. 205 8,745 ROCK=fiShyssseesee sae 55, 000 1,100 
Silverware. co betes 8, 363, 329 137, 264 | Salmon: 
Steelhead ........... 105, 563 3, 651 STVetiecerecrsreceer 162,108 2,071 

Salmon trout:----2.5-2 44, 000 3, 080 | steelhead See. ss ees- 50, 000 1,000 
Shader ret ooosssseaee 50, 000 UELUM I) SIGEY, ISEIISE 6 Gageedenesaae 5, 000 150 
SIMMONDS ae creeteeeire eee 435, 000 7,300 SuUrseOneeeeeeeeseeeer 51, 632 2,491 
Sturecon) 2a ee 13, 333 500 e 

Ro tale ae ock eee 827, 380 14, 182 
Mo tally e Ns see 20, 428, 514 467,119 

|| Wheels: 
Gill nets: Salmon: 
Salmon: Blueback ee s----+- 476, 613 17, 404 

IBluecbaCkee a esrere a. 2,417, 834 79, 455 Chinook eet aeoseee 692,199 32, 607 
Chinook..... | 4,112,607 137, 607 Silivierign = = 22h cece 8,500 255 
DOR eee 1, 445, 488 17, 490 Steelhead ........-.- | 182, 354 5,476 
Humpback 1387, 329 1, 387 a 
Silver @erccn. seaetrcas 5, 734, 831 97, 192 Motallsase sooo | 1,359, 666 5b, 742 
Steelhead ........... 697, 304 34,610 | 
Shader ace eee 35, 000 525 || Crab pots and dip nets: | 
PME Seesecen secre ce 20, 000 100 Salmon, chinook ..... 6, 000 240 
SLUTS COMP see mee emo e 24,720 916 SULCUS mestewesen a seeee 482, 000 2,410 

~~. —— @rabs' ahs sseeaeacecaee 274, 696 11,119 
Motally. ferme Aes 14, 625, 113 369, 282 

——7 PO tale SR Sayers | 762, 696 13, 769 
Pound nets: == 
Salmon: Harpoons and spears: 

Blueback, fresh ..... 33, 766,249 | 1,019,101 Salmon, chinook ..... 20, 000 500 
Blueback, salted .... 70, 000 2, 801 Fur-seal pelts ......... | 375 1, 000 
Chinook, fresh ...... 4, 748, 100 163, 199 Wihsileroilleeacenes ere 15, 000 300 
Chinook, salted ..... 118, 220 5,911 
Dorwireshieeres sees 1, 976, 838 25, 132 AMOK Wire Seen es 39, 375 1, 800 
Dorasalted ese... 22, 302 446 — ——— 
Humpback, fresh ...| 16,711,373 122,927 || Dredges, tongs, rakes, 
Humpback, salted ..) 1,266, 093 31, 653 ete.;: 
Sliviersireshi@s-—e as. - 6, 337, 918 127, 505 Clams2 2% 2.ssosee eee 3, 131, 325 23, 248 
Silver, salted ........ 21, 000 630 Oysters: ck ones. osccce 5, 901, 320 174, 567 
Steelhead)... .2.-...-- 472, 244 24, 505 IMMISSC]S ain < sybase nis eae 19, 200 240 

|" SSihrimipss-ee sassseeee 4,000 400 
Mobaleressassc4-ie,2 65, 510, 337 1, 523, 810 

—- MNotaliaeee sn .eense se 9, 055, 845 198, 455 
Fyke nets: = 
@atatishka-neceeccee neces 105, 700 2,114 Grand total ....... 1138, 005, 626 | 2,656, 273 

Whatcom County.—In 1899 this county, the northern boundary of 
which borders British Columbia, contained 11 of the largest salmon 
canneries of the State, producing 605,406 cases of salmon against 
53,118 cases put up by the only two canneries of the county in 1895. 
Six of the canneries were located at or near Blaine, at the international 

boundary line, and five at Fairhaven. The waters of this vicinity 
appear to be quite well supplied with numerous species of fish other 
than salmon, to which scarcely any attention has yet been given. 

Pound nets produce the principal part of the salmon catch of What- 
com and adjoining counties, and call for particular notice. Their 

general construction is similar to those in common use on the Atlantic 
coast and in the Great Lakes, but they are of larger size. The pot of 
the pound is nearly 40 feet square, the leaders from 500 to the legal 

limit of 2,500 feet in length. Galvanized wire is much used for lead- 
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ers, twine being used for the pots, the latter being in water from 20 
to 78 feet deepat high tide. Onanaverage 250 piles are required for 
a single pound. Eighty-two pound nets were used in the waters of 
Whatcom County in 1899, gill nets and seines being also used to some 
extent. Purse seines are operated considerably in this section by 
fishermen from Seattle and other places. 

The blueback or sockeye salmon are peculiar in being much more 
numerous every fourth year. During 1899 the pound nets would 
often be filled during a single night’s run of these fish. From 5,000 
to 20,000 salmon were frequently taken from a single pound at one 
time. The result of one day’s fishing from one pound, located near 
Point Roberts, was 22,000 salmon, of 132,000 pounds aggregate weight 
and $4,400 value. 

Some of the largest firms have introduced steam pile-drivers, of a 
comparatively new pattern, which are built in Chicago and cost $6,000 
each. One, owned at Fairhaven, was on a scow 23 by 65 feet, being 
45 inches deep; the derrick, 70 feet high; the hammer, of 7,000 pounds, 
is attached to a small cylinder steam engine, that has its piston directly 
attached to the hammer. Steam is carried to the engine by a rubber 
hose that follows it up and down the derrick. The hammer gives a 
quick short blow just the length of the piston, by which the piles are 
much less liable to be damaged and are quicker placed than by the old- 
time drop hammer. Nine men comprise the working crew. 

With the increasing demand for salmon the desirable locations for 
pound nets became of great importance, often forming the basis of 
small fortunes, and between 1889 and 1899 the rush for them was often 

exciting. Locations not already taken could be secured from the State 
by its citizens only, they paying $25 for an annual license, after which a 
numbered license was given that permitted the putting down of a pound 
net in any of the waters of the State not already occupied. The 
requisites to secure the location were the driving of a few piles on the 
spot selected and attaching on the same a conspicuously painted number 
of the license. In numerous cases license fees have been paid, a few 

piles have been placed and numbered, but the pound nets have not been 
put down. The State report of pounds licensed therefore often varies 
considerably from the number in actual use. 

During 1898 and 1899 pound nets in the most desirable locations have 
changed hands at prices ranging as high as from $20,000 to $90,000 for 
single pounds, the original expense of which did not exceed $5,000. 
Five pounds, with fixtures and location, were reported as having been 
sold during 1899 at prices ranging from $35,000 to $90,000, the aggre- 
gate being $300,000. It is not probable that such high values will 
ever be realized again. 

Fairhaven being near the valuable fishing waters of Whatcom 
County, and also having desirable rail and water shipping facilities, 
has of late come into fishery prominence. Previous to 1895 only a 
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limited amount of fresh fish was shipped from there, but since that 

date five salmon canneries have been built, their aggregate pack in 1899 

being 329,428 cases. Some of these canneries are the largest on the 

coast, all having the latest improved appliances for the canning of fish 
and giving employment to 1,280 persons. 

The plant of the Pacific American Fishery Company is of special 
note. It embraces 18 acres, of which 10 acres are occupied by two 

canneries, warehouses, offices, and other buildings. This double can- 

nery has a ground floor area of 6 acres, the second story 2 acres. 
The buildings are lighted from their own electric plant and have all 
the latest labor-saving machines. The daily capacity is 7,500 cases of 
48-pound cans of salmon. The largest amount packed in any one day 
during 1899 was 5,000 cases. The pack during the season amounted 

to 139,790 cases (representing over 9,000,000 pounds of fresh salmon), 
the largest amount on record from any of the canneries of the State. 

Cop (Gadus callarias). 

Some small beds of native oysters in Samish Bay, long known, but 
neglected, are now being improyed and give favorable promise for the 

future. During 1899 2,000 bushels of oysters, worth $4,500, were 
disposed of locally by a few white men and Indians who gathered them 

by hand at low tide. 
Skagit County.—TVhe fisheries continue to increase in importance. 

The three large salmon canneries at Anacortes packed 172,252 cases 
during 1899. The fish for the same amounted to 12,053,823 pounds of 
salmon, gross weight. The waste from these canneries produced 350 
tons of fertilizer and 22,000 gallons of salmon oil. Clams are more 
or less plentiful around the islands of Skagit and San Juan counties. 
From October to April is the clam season, during which time a few 
Indians work the beds and dispose of the clams at a small cannery at 
Anacortes. The pack of clams of 1899, all of which were the hard-shell 
species, amounted to 2,140 cases. The shells are shipped to Seattle, 
where they are sold for use in poultry yards. 

The cod fishery is here represented by one vessel of 148 tons that 
landed 380,000 pounds of cod taken in Bering Sea. The cod are dried 

and prepared for market as boneless fish. 
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Skagit River furnishes one of the most important fisheries in the 
State, and except the Columbia River is practically the southern limit 
of migration of the valuable sockeye salmon. These fish in quite large 
numbers ascend the river to the distant cold waters of Baker Lake for 
spawning. They furnish a large amount of the catch and income of 
many fishermen residing near the river’s outlet. 

The fisheries of Skagit River and the immediate vicinity show some 
decrease both in products and fishermen since 1895. The pound nets 
outside the mouth of the river are reported as having an increased 
catch at the expense of the usual supply of the river. The catch of 
1899 found a ready market at largely increased prices over those of a 

CuLtus-Cop (Ophiodon elongatus). 

BLACK Cop OR BESHOWE ( Anoplopoma fimbria). 

few years since, the fishermen having larger returns than formerly, 

when the catch was much larger and prices very low. Only gill nets 

are used in the river fisheries. Drift gill nets used in the river are 55 

fathoms long and set gill nets 10 fathoms long. A few near the mouth 

of the river are each 125 fathoms in length, 20 meshes deep, of 9 

and 10 inch mesh. A few Indians on the near-by reservation fish for 

the market, and many of them for their personal use, their catch being 

by the primitive yet effective spear. 

The various runs of salmon in the Skagit River are as follows: 

Chinook, from the last of May up to the last of August; silver salmon, 

from the last of August to November; a few humpbacks are taken in 

August; dog salmon run from September to November 15; blueback, 

from the last of May to July 15, with their greatest abundance in June. 

But few bluebacks are taken, as their capture requires a smaller-meshed 

net than those generally used for larger species of salmon. 



526 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Steelheads are much scarcer than formerly. They are found as 
early as the middle of November, but not many before December, 
there being a scattering light run all winter. 

La Connor, at the mouth of the river, continues to be the headquar- 

ters for the river fishermen. Here supplies are purchased and the 
fish are sold to agents of fresh-fish firms and canneries. 

The prices and average weights of fish in 1899 were as follows: 

Salmon. Price. | Pounds. 

een | Each et 

Steelhead: Sere me st saoe ae eats overs Soleo ie nee cists c/a see ia eel eae 5 cents per pound ... .| 11 
Ching seer ee ees ae Bia ahd Pees eee eae. oe oe eae 2 cents per pound ....! 20 
ELUITIND DBC ktee eres ne are Oe oe rn oe eter: yee eee Sa. ee Re ea Sicentsieach eee ase-ee 4 
TD) OPES AO ree te, Nera ohs ale ee hae rece So tee yeh oe a ARE Ne vores IS Ae ert yige Data bee Mie /ats 6 cents eachi:....:-..- 15 
Blue Dae ks Sy 5o8 oc ae ee RS oe ee aases Be ne ees Ge ease ee 20icentsieach' S22 ]2s.- 54 
US pease oe Bona berse Baus b SaSae ban non aoe be osanee sae bf ene een See 13 cents each .......-- 8 

The catch from the Skagit River during 1899 amounted to 1,652,320 
pounds of salmon, that brought the fishermen $30,997, and 240,000 
pounds of smelt, of $3,000 value. No pound nets are permitted to be 
used in the river. 

San Suan County comprises a group of rugged islands between 

Skagit County and the southern end of Vancouver Island. Through 
the numerous waterways of these islands the immense numbers of 
salmon pass in their migration toward the Fraser River and other 
streams northward, and here are located many pound nets owned by 
the canneries of Whatcom County. One cannery at Friday Harbor, a 
branch of one at Fairhaven, packed 20,549 cases of salmon, of which 

14,908 were blueback. The total amount of salmon used at the cannery 
was 1,359,620 pounds gross weight, all caught by pound nets. 

Snohomish County.—The fisheries are confined to the salmon catch 
of the Snohomish River. The few miles of river from Everett, at its 

mouth, to Snohomish City comprise the fishing-grounds, from which 

607,169 pounds of salmon were taken in 1899.  Five-sixtbs of this 
amount was silver salmon, the remainder comprising, with the excep- 
tion of the blueback, all the other species of salmon. Sturgeon are 
occasionally taken in the salmon nets, but here as elsewhere in the 
numerous rivers of the coast these valuable fish have been nearly 
exterminated. The catch of this stream is bought by agents of Seattle 
canners and fresh-fish firms. 

King County.—The fisheries of this county are practically the fish- 
eries of Seattle. The continued large increase in the fish business of 
that city is shown by the following receipts from the home fishermen: 

Year. | Pounds. Value. 
2 a : wee fae 2a : | 

DS)! PAR Sea tetas here eee ee care ee ES NS EO co ees ea Tea 8 ea | 2, 385, 352 $72, 300 
SOD R th REISS Rea sent SB died Foot SS ni ere RANA Reins eee ee” ees Soi te Da | 11, 469, 118 123, 582 
HO Reet ao CSCS Ce CERES SOC SIE ee cre nor SE OE SH oa eee abeains 19, 601, 545 448, 428 
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The products comprised 15,470,712 pounds of salmon, 3,846,000 
pounds of halibut, 234,833 pounds of other species of fresh fish, and 
550,000 pounds of salted cod. This catch, with the exception of cod and 
part of the halibut, was made in the waters of the State by 893 fisher- 
men of King County, fishing through the waters of Puget Sound. 

The investment in vessels, boats, fishing apparatus and shore property 
in the county amounted to $204,002, which amount, with a cash capital 
of $549,000, makes a total of $753,002 invested in the fisheries of King 
County. The two canneries at Seattle put up 91,500 cases of salmon, 

valued at $344,225, using 6,105,938 pounds of fish, gross weight. 
Seattle is also a market for fishery products from other sections of the 
State. The wholesale dealers handle most of the fish fresh. In 1899 
they shipped 10,418,908 pounds, to which may be added 752,852 pounds 
of salted fish. The oysters, crabs, clams, shrimp, and mussels handled 
represented $85,265 in value. 

STARRY OR CALIFORNIA FLOUNDER (Paralichthys stellatus). 

The increase in salmon and halibut taken by the home fisheries since 

1895 was as follows: 

Species. 1895. 1899. 

Pounds. Pounds. 
SCSRTT ETE Ae aa ee EES RRA eee i SA hae bd 9 ER ee rs ee ee a eae 3, 994, 650 15, 470, 712 
ERNE ESLER ere eae as Mine ESR AS Sth I Meare tel aiata,choid/e cin aaeeeeiee = 790, 000 3, 346, 000 

Considerable quantities of salmon, halibut, and herring were smoked, 
and this business slowly increases. The products show a great improve- 
ment in quality, and will compare favorably with those of any section 
of the country. Some Seattle firms have establishments in Alaska 

where the salting of salmon is largely carried on, the salted fish finding 

a growing market in the Eastern States and in Japan. 

/ 
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The halibut fishery by fishermen of Kings County has grown to con- 
siderable importance by an increased number of small-sized vessels of 
only a few tons burden, with from two to five men each, a few having 
larger crews. These little craft follow the business all through the 
year. From April to October the catch is largely from grounds inside 
and outside of the Straits of Juan de Fuca in the vicinity of Cape 
Flattery, with less amounts from the waters of Puget Sound. After 
October the larger vessels leave for Alaska, fishing through the winter 
near Wrangell Narrows, shipping their catch to Seattle, up to April, 
by local steamers. The halibut fishermen seldom save any other fishes, 
although several species of good food-fish are plentiful all through 
these waters. Even halibut prices of 2 to 3 cents a pound are véry 
low when compared with those paid to fishermen of the Atlantic coast. 

THE HALiButT ( Hippoglossus hippoglossus). 

The wholesale fish trade of Seattle in 1899 was represented by 
nine establishments, valued at $148,000, and with a cash capital of 

$152,000. The persons employed numbered 159 and received $74,622 
in wages. The following table gives the details of this trade: 

Lbs. Value. || Lbs. Value. 

Fresh fish sold: Pickled and smoked fish: 
Black Codie. 5. assess 96, 100 $4, 808 Cod saltedies-- ==. 222= 422, 500 $18, 100 
Culius-code ria. --- 70, 000 2, 680 Halibut, salted ......-- 1, 800 72 
Bali uthyeencen Sos seen 4, 081, 267 129, 231 Herring, pickled ..-... 205, 000 4, 200 
PVCRMIN 3 ececeince sce 116, 140 2, 627 Salmon, pickled.....-. 1,123, 400 33, 082 
Plounders. 25-0 see ses 24, 200 956 Halibut, smoked ....-. 111, 848 7, 895 
IRC) NW oeeon Soke toeoada: 46, 030 1, 842 Herring, smoked ...... 33, 534 1, 005 
Roek-fishesssseceeeeese 17, 000 850 Salmon, smoked .....- 208, 680 10, 450° 
Salmon: ee 
Chinook 877, 400 44, 022 MNotailcee. ne. BAe es 2, 106, 762 74, 804 
Cilwe ») | SS SS 

Silver 1, 982, 000 89,460 Miscellaneous: Dogs e525 1, 485, 700 50, 971 Fe 
= Ske Crabsicccis eases 208, 752 12,712 

Humpbac 471, 50° 129322 < ' a pe 
x ‘ = ‘ Clams \ ii apes assets 533, 400 6, 750 
Steelhead 472, 81 37, 824 397 Q= 

Smel 9 : Oysters eh esoreee | 1,338,970 50, 120 
Smeltesavaacsssiecceeons 270, 4 9, 130 z = , 

2 Wee OYsters)a2= cfc cee ries 105, 300 22, 230 
Sturge eons cateccs e-3 16, 89v 501 Shri 15,600 2) 340 
Trout, salmon.......... 10, 500 1,312 po A Deen Cace RFR ms | a 
Trout, brook 4-2 -- 4-- 110 27 Potal neal ee 2, 202, 022 94, 152 

otal sate. se eee 10, 038, 087 384, 463 Grand total......-. 14,346,871 | 553,419 
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Kitsap County.—The fisheries are prosecuted by about 40 Indians, 
who furnish the Seattle market with clams and mussels, taken almost 

within sight of the city. They receive $1 per sack of 125 pounds, or 
about 50 cents per bushel. Only hard-shell clams are found. 

Pierce County.—The fisheries of this county are of some impor- 
tance, being represented by three small vessels, one steamer of 78 tons, 
and 96 small boats, 321 fishermen, and 41 shore employees, the capital 
invested amounting to $130,729. The products included 6,845,528 
pounds of fish of $190,967 value to the fisherman, and $1,900 worth of 
clams and shrimp. 

Of the fish receipts 2,365,000 pounds were halibut and 3,957,528 
pounds salmon. The remainder consisted of smelt, herring, rock, 

cultus-cod, flounders, and a few other species. Shipments of fresh 
halibut to the east of the Rocky Mountains amounted to 1,811,000 
pounds. The remainder, after supplying the home demand at Tacoma, 
was distributed to numerous points throughout the interior. 

The steamer mentioned is engaged exclusively in the halibut fishery 
in Alaskan waters, making headquarters and shipping to eastern points 
from Tacoma. 

Shrimp are taken near Anderson Island at the southern end of 
Puget Sound, by the use of drag nets. 

The fisheries of the county center at Tacoma, which has also one fish 
cannery that put up a general assortment of prepared fish, including 
salmon, canned and in oil, clams and clam chowder, smoked salmon, 

herring, and halibut; also smoked herring in olive oil in 1-pound tins, 
marinated and deviled herring in glass packages, Russian sardines in 
15-pound pails, and salt herring in barrels. 

There were two wholesale fish establishments at Tacoma in 1899, 
valued at $17,000, and with a capital of $38,000. They employed 27 
persons, who received $10,000 in wages. The quantities and value of 

the products handled in that year by these establishments are shown 
by the following table: 

| 

Products. Lbs. Vaiue. || Products. Lbs. Value. 

Black cod, fresh ...:...... 12, 000 $610 || Salmon: 
Black cod, salted ......-.. 1,000 280 | Chinook, fresh......... 70, 000 $4, 700 
LTS ie] 1 ea ee Se OOO is 450 Silver iresis--cnaccone 300, 000 14, 000 
Cmte. fvCRN s 2.5 5c50 aos 2,000 120 | Wompireshi pss. cecees 300, 000 14, 750 
Cultus-cod, fresh ......... 9, 000 340 Dog, smoked .......... 100, 000 3, 500 
Flounders, fresh.......... 6, 000 120 Humpback, fresh... -. 325, 000 5, 500 
Merino Ares... = 2. ects 125, 000 2,375 || Steelhead, fresh ......... 27, 000 2,390 
Herring, salted ........... 10, 000 250 || Trout, brook, fresh ....-- 1, 000 | 120 
Halibut, ireshie: 25: -252% 2, 410, 000 84,350 || Trout, salmon, fresh..... 44,000 | 4,320 
Hatibut, salted ........... 204, 00C Or 200) || |G lam G) Bie aetctamemice eee 169, 000 1, 830 
Rereh Aresh se. 2 uses. a8 18, 000 400n i Grapsat oi. <moaceececcee: 12, 000 750 
Rock-fish, fresh........... 30, 000 O00) | PORMMUD Sac-momce soe aeme 4,000 | 500 
Smelt dresh)-6-- oc esse 70, 000 2,900 
Sturgeon, resi. - 5-6-2 4, 000 400 TOTA Sree ertecee 4, 298, 000 155, 705 
Salm salts. cos-- 55>. 42, 000 1, 200 | 

F. C. 1901——34 
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Mason and Thurston counties.—These two counties are at the extreme 
southern end of Puget Sound. Their fisheries yield among other things 
the small Puget Sound oysters, and Hoods Canal, in Mason County, 
at times furnishes salmon in considerable quantities. The oyster busi- 
ness of this section, formerly of considerable importance, has been 

reduced from overfishing, with little or no care of the beds, so that 
the products of the two counties in 1895 amounted to only $17,182 in 
value. During that year legislative action, disposing of lands suitable 
for oyster culture and protecting the same, led to an increase of size 
and improvement in quality of the oysters with a large increase in the 
yield, which in 1899 amounted to 29,636 sacks, or 49,272 bushels, of 

$80,067 value. 

The oyster-grounds are located in Oyster Bay, which produces the 
largest amount, and Mud Bay, Oakland, or Shelton Bay, Swindels 
Cove, North and South bays, all being in Mason and Thurston coun- 
ties. The products are marketed chiefly at Olympia. The oyster and 
clam business gave employment to 128 men, and yielded 6,825 bushels 
of clams of $2,700 value. A small cannery at Olympia made a limited 
pack of clams and fish. 

In 1899 there were five establishments at Olympia handling oysters 
andclams. Their fixtures, machinery, etc., were valued at $11,575, and 
their cash capital was $11,300. They employed 39 people, who received 
$8,600 in wages. 

The following table shows the products handled and their value: 

Products. Lbs. Value. 

Oysters: bushels. yO} O00 oe 2 eet Bereta Bek eee eye as See eee ge noe | 540,000 | $16, 444 
Oysters callonmss 10,400 te sae eeye cee Ae eee oe Prk id Rete Gian eae Ai Pa | 107,800 | 29,260 
‘Glamse bushels VAr4ails stra eos eae e ee ere a ee Ne ps Ue ee hee eee te ee om, eee | 286,975 | 3,800 
Glams* Canned .ozens) M200 eee Te ce reece te yep ee aera Pee ee apn eR or ee A Deere | 25,296 | 14,640 
ClamnectariGdozens: 400K. gc tes ON 2 att lt ee ee a ees Svat oe 9, 600 500 

Motel son oo 96 gue Rea eee es die ee ce ely ee | 969,671 | 64,644 
| 
i] 

Clallam County.—This county, at the entrance to the Strait of Juan 
de Fuca, and the northwestern extremity of the State, has important 
halibut and salmon fisheries, together with fisheries by Indians at Neah 
Bay, a salmon cannery at Port Angeles, and the crab fisheries of Dun- 
geness. The Indians, in 1899, caught, by trolling with spoon hook, 

15,926 silver salmon, which they disposed of to canneries at 10 cents 
each. They continue to use canoes and paddles in all their fisheries, 
and also in pursuing whales, 12 of the latter being taken during 1899. 
The largest part of the whale is cut up into strips for drying, and, 
with smoked halibut and salmon, forms a large portion of their winter’s 
food supply. These Indians were formerly quite largely interested in 
the fur-seal fisheries, and had a number of sealing vessels, in which 
they followed the seals northward to Bering Sea. As this is now 
prohibited, they have disposed of their vessels. 
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The harbor of Port Angeles is one of the best on the Pacific coast. 
Fish are plentiful in the vicinity, and the place will no doubt have 

more important fisheries in the future. The cannery here, in 1899, 
packed 29,124 cases of salmon and 2,000 cases of clams and clam nectar 
of $116,428 value; 2,038,680 pounds of salmon, gross weight, and 4,370 

bushels of clams were used at the cannery. The clams were bought at 
30 cents a bushel from the Indians of Port Williams. 
New Dungeness and the adjoining Port Williams have important 

crab fisheries, the catch being made in the harbors of these two places 
with pots similar to those used in New England for lobsters. The pots 
are baited with clams and refuse fish and anchored in about 3 fathoms 
of water. This fishery is followed more or less all through the year, 
the catch being made chiefly during the winter and spring, the summer 
demand being light. The catch by fishermen of New Dungeness 
amounted to 135,480 pounds of $6,435 value, and from Port William 
37,440 pounds of $1,794 value. : 

Crabs are reported to be of average abundance from year to year, 
notwithstanding the large amount taken from a small area of fishing- 
grounds. The catch as soon as landed is packed alive in large boxes 
holding 10 dozen each. The average weight of the crabs was 2 
pounds each; the average price received by the fishermen, $1.15 per 
dozen. The crabs are shipped by steamer to Seattle and are distributed 
all through the Northwest and as far south as San Francisco. 

The quantity of fish taken in Clallam County since 1895 does not 

rary so much in amount as in value, showing that the fishermen have 
received a decided gain during a more prosperous condition of the 
country, the comparison being as follows: 

| 1895. 1899. 

Items - 
Lbs. | Value. Lbs. | Value. 

= 2 || a : 12 

MIN at ees Subir adore ce aise oe cates sae ccssie ce eceiseeup wos. 2,065,025 | $17,879 1, 987,119 | $34, 486 
OTT AS ee en CaS men ae re ane Mryd Sop Cele 121, 520 | 3, 256 182,920 | 8,495 

td 

Jefferson County.—The fisheries center at Port Townsend, supplying 
that city, the surplus finding a market at Seattle. Fish of numerous 
varieties are reported plentiful in this vicinity and the fisheries are 
quite likely to show an increase in the future. In 1899 the few fish- 
ermen of the county marketed 1,316,827 pounds of fish of $28,879 
value, as against 912,435 pounds of $16,724 value in 1895. 

Chehalis County.—Vhe fisheries of this county are limited to the 
salmon catch from the Chehalis River and near its outlet. Just outside 
the river’s mouth. many species, including smelt, herring, flounders, 

rock-fish, perch, and bastard halibut are plentiful. As they are within 
quick reach of the large fresh-fish markets of Seattle and Portland, 
these grounds will probably at an early day contribute materially to 

the income of the fishermen. 
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The salmon catch of 1899 was mostly taken by gill nets used in the 
river near its outlet. As compared with 1895, it shows quite an 
increase, the gross weight and value to the fishermen being as follows: 

Year. Lbs. | Value. 

z eects 

DEE) poeeaeie ceuon Cou od cadcotcounbesenenasortsosye sade. oorcoosep ease nsatoceeacspser 1,971,357 | $35, 135 
Tee ea teraee bo Mace mo Acn one AoC HUne Ss eSeEe Doce socoEo roa SecdhoasceobdSconnorcg ss soSe| 3, 508,376 | 57,502 

One salmon cannery packed 24,240 cases, of which 15,740 were 
silver salmon, 5,000 chinook, and 3,500 chum or dog salmon.  Ship- 
ments fresh amounted to 1,811,576 pounds as against 1,115,390 pounds 
in 1895. The persons employed were 260 fishermen and 50 shore 
employees, and the capital amounted to $64,889. Aberdeen, at the 
head of Grays Harbor, is the chief shipping-point, less fishery business 
being done at Cosmopolis and Hoquiam. 

The Indians of the Quinaiult Reservation take salmon from the river, 

most of the catch being used on the reservation. 56,257 pounds, of 

$1,297 value, were sold to the fish agents at Aberdeen in 1899. The 
Indians also captured the only fur seals taken on the coast, spearing 

from their canoes 125 seals, for which they received $1,000. 

Pacific County.—Salmon and oysters are the only species of impor- 
tance in this county at present. The capital, employees, and products 
of the fisheries in 1895, as compared with those of 1899, were as follows: 

Items. 1895. 1899. 

Capitalaimy ested oe creer ellen siete 2 siseeyare leet atr- ect ateicieteettciaretoies reir etoieterotenete | $448,020 | $484,765 
TAO eS Bye b Yet on as atl cae RO eps ee ee eee nee Ie ES re oe ee Gerace a 186, 031 214, 800 
FSG ay ALE tO POV SLOTS -torete aye eee ere ee elas eke orator = ola i= ele eiate era orate veto stares | 92,100 90, 000 
MISE RIMT CM eo a= 2 ciate Sse ieee se eee ee ales ramones poe rtee nals oles oie Se Se eieiniose 583 891 
SMOTEENMpPlOVS ESE iyai<te ciel ivinl = cteletese ele Slo oie ete ctw ote lniove elcin lite nisiele amie ere ieeeisieietaleteicterers 246 162 

The salmon product of 1899 from the Columbia River and Willapa 
Bay and its tributaries was as follows: 

. 

Species. Lbs. Value. 

past Se Fa ate TS | 

(@} nth 0Xo10) Cee aea Soe, et aan: rites pene EEE eke Sie Be Oe Pe SR SHC DAE ste Or ate 2, 728, 392 $121, 717 
SUMED Soa s Ae ae a ase ae BR ne Se ES eNO Bc are A eo eee 1, 843, 848 45, 910 
DOR se cee een eect ae See ice ne cesee SASS ade eisid Fs aoa SSE ae ee oa 723, 056 3, 616 
LBA) 6f5\ 0) Greys Shears cetera Seed ee SE 2 es OE ero yin Say totic OO OIarr Sn 424, 610 16, 045 
Steel bead) a. oh eae seis ars erence tee dase resis tars eisioens BEARER ROH ROOT o eee 5038, 469 27, 512 

TOCA eae too aye pa lesa c ra rsta tee eapata ah te svat a err er sineioe ae Se eysie te eins eet eee eles 652235375. 214, 800 

This large amount of salmon was sold at higher prices than ever 
before received. The fishermen reaped the benefit of the competition 
between the canners and cold-storage fresh-fish firms. Three can- 
neries were operated on Willapa Bay and its tributaries, and one on 
the Columbia River. The single cannery on the Columbia River packed 
15,000 cases, of $83,425 value, and the three canneries on Willapa Bay, 
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21,314 cases, of $79,176 value. A large portion of the catch went to 
the fresh-fish firms. 

The oyster business, from lack of proper care of the beds, shows a 
steady decrease, only 45,000 sacks having been shipped in 1899, as 
against 78,825 sacks in 1892 and 61,400 sacks in 1895. The sacks con- 
tain about 13 bushels each and weigh about 85 pounds. With a grow- 
ing scarcity of oysters, sacks are somewhat smaller and prices have 
advanced from $1.50 a sack in 1895 to $2 a sack in 1899. The business 
in native oysters is confined to Willapa Bay. Eastern oysters of full 
size, planted here experimentally by the U. S. Fish Commission, 
have been found to grow well, but there are as yet no evidences as 
to their propagation in these waters. It is understood that oysters 
from Eastern seed are now being grown in Willapa Bay, after the 
manner practiced in California, where seed oysters are brought 
annually from the Atlantic coast and laid in favorable localities in San 
Francisco Bay for further growth. 

Wahkiakum County.—The fisheries of this county are practically 
limited to its salmon ecateh from the Columbia River, which forms its 

boundary on the south. During 1899 four canneries were operated, 
packing 60,868 cases of salmon, of $313,345 value. The capital invested 
in the fisheries of the county amounted to $353,520, the fishermen 
numbered 596, and the shore employees 205. The gross weights 
of fish caught and values to the fishermen were as follows: Salmon, 
3,347,102 pounds, $150,959; shad, 25,000 pounds, $375; smelts, 20,000 

pounds, $100. The shad and smelt were taken from seines used in 

the salmon fishery, which often contain more shad than salmon. 
Shad are not fished for specially and bring so low a price that they 

are sometimes used as fertilizer, but oftener thrown back into the 

river. They are usually first taken about the middle of April, being 
most abundant up to the middle of June. The first sent to the Port- 
land market in 1899 brought 8 cents each, at which price they were 
saved. As their number increased prices dropped to 2 or 3 cents, or 
about one-half cent a pound, and as that barely covered the freight and 
expenses, leaving nothing to the fishermen, the shipments stopped. 
Shad are of large size and fine quality. A few which were canned as 
an experiment retained their fine flavor, and were much improved by 

the entire disappearance of bones from the action of the excessive heat 
in cooking. The canning of shad may yet form an important factor 
in the fisheries of the Columbia River. 

Of the salmon pack of 1,200 cases, 84,000 pounds of silver and dog 

salmon were from Grays Harbor, the remainder of the pack being 
Columbia River fish. 

Cowlitz County.—Of late years the fisheries of this county have 
decreased in importance. The catch is from the Columbia and Cow- 
litz rivers. The aggregate amount in 1899 was 907,825 pounds, of 
$17,080 value, composed of 350,725 pounds of salmon, 482,000 pounds 
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of smelt, 60,000 pounds of shad, and 15,100 pounds of cat-fish. Of 
this amount 300,000 pounds went to the canneries of the river, the 

remainder to cold-storage and fresh-fish firms. The smelt catch is 
made with dip nets in the Cowlitz River, the fishermen receiving 
prices that average only one-half cent a pound. 

Skamania County.—Twenty salmon fish-wheels in this county in 

1899 caught 1,248,416 pounds of salmon, valued at $51,456. Twenty- 
one gill nets caught 175,479 pounds of salmon, and two small pound 
nets took 19,263 pounds of salmon, the aggregate being 1,438,158 
pounds of salmon, of $58,694 value. The catch of 1895 amounted to 
1,484,723 pounds of salmon. During 1895 the sturgeon catch was 
considerable, being 1,177,106 pounds, against 7,554 pounds in 1899. 
The capital invested during 1899 amounted to $58,460; the fishermen 
numbered 71. 
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PACIFIC HERRING (Clupea pallasi). 

Clarke County.—The fisheries here are maintained by a few fisher- 
men of Vancouver, who fish in the Columbia River, the catch of salmon 

and cat-fish being marketed at Portland. 

Klickitat County.—This county is bordered on the south for nearly 
150 miles by the Columbia River. The fisheries receive but little 
attention. Near the western end of the county eight fish-wheels were 
operated with indifferent results. A few Indians used dip nets and a 
few hooks were employed for sturgeon. The total catch amounted to 
only 111,183 pounds of salmon and 44,078 pounds of sturgeon. 

The fishing beyond this section, higher up on the Columbia, is by 
the ranchers or Indians living near the stream, their small catch being 
for their own use. 
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FISHERIES OF OREGON. 

The seven counties forming the western boundary of Oregon border 
on the Pacific for some 300 miles. Along this long stretch of ocean 
front are many fine fishing-grounds that are yet to be utilized; some 
are near shipping-points and none are far removed from good markets. 
Up to the present time the fisheries of the State have been limited 

almost exclusively to salmon taken from near the outlets of the 

numerous rivers which flow into the Pacific. These streams drain 
many lakes of the interior, more or less supplied with trout and other 
fish. Some of the more accessible lakes are resorts for sportsmen. 
In most of the rivers the salmon catch shows a decrease when com- 
pared with previous investigations, the decrease in many cases being 
due to excessive fishing. 

The capital invested, persons employed, and value of products in 
1895 and 1899 are here shown: 

| | | 
Items. | 1895. 1899, | Salmon canned. | 1895. | 1899, 

Capital invested.......-. PA OSA) RoI G43) || CASES sa. cac nace eeeo ce 525,839 | 341, 297 
First value of products.-| 1,282,036 85Hu 700 nValue: <a c33ea.c:-gsemeose $2, 456, 698 |$1, 704, 235 
Employees ...2.....2.... 6, 323 5, 643 | | | 

The decrease in the amount of salmon canned is accounted for, in 

part, by the large quantities used fresh or pickled. Nearly all of the 
coast rivers show a decrease in the amount of salmon canned, the 

largest decrease being in that of the Columbia River. 
The following tables give the statistics of the fisheries in 1899: 

Table of persons employed. 

How engaged. . No. 

MVTEROE SSE IATA SILER Dore saa ses brcs vse tats ea anrcncin atte sree SSS TTL Spy Sera Sa nee eisetye = eee as ian ress te nc 10 
RIB MESSE LORDNCULLS PRON MEN cs orton sas ters Oya ey eyes oe arnt = ota alata ian Sts ci niara opeiel hel miele ote raeyelsie ote 65 
MEMS OTE ISN OLION eo soto c Na Sble metas Seas okie St Sw ne wcla wicloee Uros dashes ade een Sotants agebes 3, 73L 
On shore, in canneries, et@...........-...-00- ee ex eS CAI act RR aa FoI ee ete pen) Se aM Cee A 1, 837 

Sih stem ve ees Ota he Reker tk Mae kes Ves fo piar Mi ee Sb Le eek coma oa | 5,643 

Table of apparatus and capital. 

| 

Items. | No. Value. | Items. No. | Value. 

Wessels ishing * 25 .cces22+--5- | 1 $6,000 || Apparatus—shore fisheries: | 
TOONAPE- 2. 22322 22 | BU eee ae - Wihesiss22 25 2.3 ae 47 | $121,300 
OD isos ce ~ Pease sen sss o2 scl soceres 339 Fyke net. 36 360 

Vessels transporting 30 66, 300 Hoop nets. 2,325 1, 829 
Tornage.. 0 eee Crab pots ... 80 80 
O20 1 04 Ra Repeal te 2 Pe PE o_o 4,490 || Dip mets = seae- ae 1) 60 

BoatS:s-¢<.2252 -| 1,830 198, 240 |) GuNISh ss peste ope eee 1 100 
Apparatus—vess Ss: } } Tongs, rakes, hoes, ete.....|-.----- 191 
ines wtraw i S28 Sosa seu eae 400 | Shore and accessory property.|------- 1,174, 148 

Apparatus—shore fisheries: CASHICHDILA lysates ae iestelccie |e =e | 1,561, 000 
Gill mets: .3 22s eet es S 2, 067 297, 700 SSS — 
Se LMCSY 2. .23 ee aeee esto ce 46 19, 910 | MOU eee aoe oho eee | 3,497, 643 
EOUNG NCW: cose e- = 2 eee e ce 65 45, 200 | | 

| 
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Table of products. 

yl l 

Species. Lbs. Value. | Species. | Lbs. Value. 
| 

Caitetighet: ssee0 as. doom 54, 360 $15 087n || MPerchien Use. Sear see 6, 360 $95 
Mounderse- es sSase eee ee One, ES BHI fited 01: \ Lee eat peta ee ence 32, 000 320 
Halibut .. 17, 000 12360, |: Smelt te see seels ea: Sau 28, 000 340 
Herring 25 ose sees 19, 120 347 | Oysters (985 bushels)..... 59, 100 1, 625 
Salmon: | Clams (15,066 bushels) ---| 979, 290 9, 434 
iBlweback.cccs eo eceeees 579, 183 21293) M CLAS aaa sae mee eee 110, 604 2,615 
Chinook, freshs= =. --=- | 13, 744, 810 65952138 iP Crawhshieter- cee. eee see 116, 400 7,760 
Chinook, salted........- 2, 400 75 || Sea-lion pelts ............ 18, 000 720 
I DYey eee ete oh ee re .| 789, 615 3.9485 (Sea-lionloillass sees eee eee 750 35 
Silwertsteuencscaera sce 5, 154, 375 97, 281 || Sea-lion trimmings ..-.--|.--..-----=- 135 
Steelhead! 238 23522 -22 1, 103, 522 48, 014 |} Mota eee oer 22,818,411 | 855, 750 

COLUMBIA RIVER FISHERIES. 

The fisheries of the Columbia River are here exhibited in tables 
which show the total number of cases of salmon canned from 1866 to 
1899 and the quantity of salmon frozen at the cold-storage plants dur- 
ing 1899. The Columbia being bordered by Washington and Oregon, 
the fishery tables are here given for the river, the amount credited 
to each State being included in the tables showing the products by 

counties and States. 
The commercial fisheries of the Columbia may be dated from 1866, 

in which year the first salmon cannery on the river opened the business 
with a pack of 4,000 cases. In the thirty-four years since that date, 
or from 1866 to and including 1899, the total amount of salmon canned 

on this stream amounted to 13,111,110 cases of 48 pounds each, or 
629,333,280 pounds of canned salmon, of $73,346,465 value. The table 

showing the pack of each year is interesting for reference. The small 
amount packed the first two years sold at an average of $16 a case, the 
highest prices ever received. During the next three years the price 
fell to $12 per case, and between 1871 and 1875 a constantly increased 
atch ranged from $10.50 down to $6. The next five years prices 
ranged from $5.50 to $5. The lowest prices ever known were $4.50 
in 1881, the prices remaining between $4.50 and $5 from 1881 to 1886. 
During the past thirteen years prices have ranged between %5, the 
lowest, and $6.25 in 1888, the highest. The values given are for the 
chinook salmon, which is of world-wide reputation and was for many 
years the only species packed. Of late years the fall run of silver 

salmon has received more attention. . 
~ The largest pack in any year was in 1895, when 634,696 cases were 
packed; the smallest since 1889 was that of 328,174 cases in 1899, a 
decrease of nearly 50 per cent from the extra large pack of 1895. A 
comparison between these two years is as follows: 

Items. 1895. 1899, 

Lbs. Lbs. 
Salmonusediaticanneries). 22.27.22 sae ee ins ees CER e ee eEaeee 41, 706, 001 21, 503, 326 
Salmonvsoldiireshvand frozen... sos seer eee cee ee shee eee emery eee 4, 699, 657 2,448, 608 
Retzy bvaYo) ale onc) cl (cro Fee Regen ee eee Seed Sea See eas Se SB ee Sams naadspaoceen on 1, 546, 756 

i Bo) #8 eee Rick en Oe A a SS ra ce aioe, <i BE tte ae eee Le 46, 405, 658 25, 498, 690 
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The salmon catch of the Columbia River has been decreasing during 
the past few years. For many years the river has been overfished, 
and the quantity of fishing apparatus has been constantly increasing. 
During 1899 3,944 fishermen and 1,447 shoresmen were employed. 
The fishing apparatus consisted of 444 pound nets, 1,356 gill nets, 32 
haul seines, and 76 tish-wheels. 

Aside from salmon, the fisheries of the Columbia are at present of 
small value and receive but little attention. 

Summary of the salmon-canning industry of the Columbia River, in Oregon and Washing- 
ton, between 1866 and 1899. 

. Year. Cases. | Value. Year. | Cases. Value. Year. | Cases. Value. 
| | 

1866. ... 4,000 | $64, 00C 1878....| 460, 000 $2, 300, 000 18907: 435,774. | $2, 407, 456 
1867....| 18,000 | 288, 000 1879....| 480,000 | 2,640,000 | 1891 ...... 398, 953 2, 240, 964 
1868....| 28, 000 392,000 |] 1880....} 530,000 | 2,650,000 | 1892...... 487, 328 2, 679, 096 
1869. ...| 100, 000 1,350,000 || 1881....| 550,000 | 2,475,000 | 1893 -.-..... 415, 877 2,107, 500 
1870....| 150,000 1, 800, 000 1882....| 541, 300 2,600,000 | 1894...... 505, 987 2,651, 940 
1871....| 200, 000 2,100, 000 1883 ....| 629, 400 851471000) | 189522222" 634, 696 3, 342, 298 
1872. ...| 250, 000 2,325, 000 1884....| 620, 000 2,915, 000 S96 es 463,777 2, 261, 826 
1873... .| 250, 000 2, 250, 000 1885. ...| 553, 800 2, 500, 000 SOT eee oe 552, 721 2, 219, 311 
1874....| 350, 000 2,625, 000 1886....| 448,500 | 2,135,000 S9Sh ees 481, 461 2, 087, 748 
1875. ...| 375, 000 2, 250, 000 1887....| 356,000 | 2,124, 000 BOOM =. eee 328, 174 1, 753, 525 
1876. ...| 450, 000 2,475,000 || 1888....| 372, 477 | 2,327, 981 — a 
1877. ...| 380, 000 2,052,000 || 1889....) 309, 885 | 1, 809, 820 Total ../13,111,110 | 73,346,465 

Shad appear to be constantly increasing, many tons being taken in 

the haul seines used in the salmon fishery, but only a few are saved, 
the demand being very light and prices so low that fishermen prefer 
to throw them back into the river or use them for fertilizer. The 
shad will probably become a valuable addition to the products of the 
river, as the demand from fresh-fish dealers continually increases. 

The cold-storage fish business is represented by four firms, located 
at Portland, Goble, and Astoria, representing $265,000 capital, with 81 
employees. Two of the cold-storage plants, used exclusively for fish, 
have the latest improved machinery and are large and noticeable for 
their cleanness and attractive appearance. 

The shipments of fresh salmon to points east of the Rocky Mountains 
began in a small way during 1890 and the business soon became impor- 

tant. It finally extended to Europe, large quantities of fresh frozen 
salmon being sent to Hamburg and from there distributed over the 
Continent. This has been followed by a growing business in pickled 
slack-salted salmon for smoking, of which 1,308,494 pounds net 

weight were shipped to Europe from the cold-storage establishments 
of the Columbia River during 1899. The chinook salmon only were 
used in supplying the foreign demand for pickled salmon, a large-size 

fat fish being desired for smoking. 
In the preparation of the fish, they are split on the under side and 

eviscerated, and the head, fins, tail, and backbone are removed. The 
dressed fish, after a thorough washing, are well salted and packed in 
tierces, the first few being placed back down, others back up, with 

layers of salt between. After the casks are filled pickle is added. The 
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packed casks average 800 pounds of saimon. The fish, being only 
slack-salted, are at once placed in cold storage untii wanted for ship- 

ment, and are then sent in refrigerator cars to New York and in the 
cold-storage rooms of steamers to Europe. The demand for large-size 
packled salmon for Europe began about 1896, since which time it has 
yearly increased. The constantly increasing demand for fresh frozen 

and pickled salmon from the Columbia River has to some extent 
reduced the output of canned salmon and led to sharp competition 
between the canners and cold-storage firms, resulting in the fishermen 
receiving much higher prices than ever before. 

In 1899 four establishments, valued at $120,000, and with a cash cap- 
ital of $145,000, were engaged in cold-storage fish business on the 

Columbia River in Oregon. Their employees numbered 77. ‘The 
products and their value are shown by the following table: 

1 

Items. Lbs. Value. 

Salmon: 
SHKWGis, HINO VE50), 6 6 4a Sooaase Been cesoaer de reno eersqnebaces Pocsadsuciesauconceacc 866, 905 #44, 584 
CHINGOKEMTOZEN 2 ca xinct so eeice See meee eee ee Kee eee coos eee eee eis 39, 966 1, 998 
Dos sinOzenleecsaees 22 baste aeEe meses eee eas ae Sor ROME NE Lom eae ee Boe 117, 739 4,710 
Steel eadtrozenatys-ine Pace crocs ie acrente teins ie elane cle isicie ee nae erate eee tteeeters 897, 5384 78, 594 
GHINGOk= pi Clele diac sen Se Neat ye cee ere See ele nnPalo tare letersi partes 1, 308, 494 145, 852 

OtalisalmOns Aap s< ms ado ete ees bee Se ee EMCI eae cles eee em neers neeiaete 3, 230, 638 275, 738 

Sturge con trozemiene nes ces seers aa ere ee esa el eatctare siete eee cree terete eile 38, 725 3, 873 
COE AF) eS ee Seas HERG Gana Oenan mop caoreDbncttoa cae saaecooasocus 1, 587 1,191 

GranGgitOtalioe ce sceans heso sete <ceieeecaece eee Me Ur ateaheyseiersie Biases ek lets iote 3, 270, 950 280, 802 

STATISTICS OF OREGON BY COUNTIES. 

The following tables show the fisheries of Oregon for 1899 by 
counties, and give in detail the persons employed, capital invested, 
products by species, and first value of same, and the catch by each 
form of apparatus. The general decrease in the fisheries of late years 
is due chiefly to a lighter catch of salmon as compared with former 

years. 

Table showing, by counties, the number of persons employed in the fisheries of Oregon in 1899. 

: | On vessels | Of Vessels | th shore Reread 
Counties. | fishing. transport- | §sheries, | fish-houses, Total. | ing. Bi 

— | — == =) a | 

| | 
Clackamas: sosas.52 5.3. ce aoe eee eee PRE ae cee alse ee eC eames LOG 3) |---ceo cence | 106 
Clatsope ss: feces esses coe cniose cee eee 10 39 2, 224 1,197 3,470 
Golumibials £55) 0 4M ee ee ea ere ol cele io nis tices eae meen eee 162 12 174 

| 318 1057 427 
53 59 115 

204 50 257 
87 46 141 

234 101 300 
177 170 35) 
106 48 154 

WidSCOas soe e en OG sek seis cele ne Siem stee ate | PIRES 23 SAW Cee eeae eae 36 49 85 
Washing tomy i see: 2) eae Le eee eae Se aay Hae Oe BNET. TAS Oe Banca 14 
VYamhililtes Joe) eee Se Se obt maces PERE enh beta ec pete 10} Ser et eee 10 

Total eee So hea aos. aee seeteeae | 10 65 3 ol 1, 837 5, 643 
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Table showing, by counties, the vessels, boats, apparatus, and other property employed in the 
Jisheries of Oregon in 1899. 

Vessels fishing. Vessels transporting. Boats. 

Counties. | = | 
Ton- |x, Value of | Ton- Value of | » 

No. | nage. | Value. | “outfit. | No- | nage. | V@lue.| ‘outft, | No- | Value. 

| | | 
Clackamas......... eee Selo oars eee | 51! | $1,005 
Clatsop eet acces =e 2 $34, 300 $2, 450 | 1,121 | 164, 905 
ACOUIEINND Tg eee |= Se oa dae cla are | ers ee ees ose a [bice cinMecie ctacllecceoacees 82 7, 650 
Coosksas eet. 38,500 240 149 | 5,900 
Chirmypes eee 4, 000 100 29 1, 275 
Douglassicss.c2 22s. 4, 000 300 105 5, 890 
WESING sere es cioe oni ae 13, 500 400 38 975 
ECO MSS eS vd. 5a See emerald Se eee Seeeicad cn =| teeince laste atenslsaee moms ltiseneceks 136 4, 200 
Multnomah........ 7, 000 1, 000 53 1,895 
FREE INOO Kase aoe eee ae ne eta watrsees Se aaa Seta (Masel aa cinacleeekcciccltemceenems 53 4, 925 
VCO at ee Oe Meer pee eee | Seeing scales ccc aa totroas obacattbalinees cous laokeaceces 1 40 
WHS HIE iOn eon ese tee cnn oe lseciacea scone sees ci seaccalesceneeeMubes penile cee ote: it 70 
gprenl Vi ie oe See Se CSE oceEer eae | 5 50 

Rota ceca st 66, 300 4,490 | 1,830 | 198, 240 

Gill nets. Seines. Pound nets. | Wheels. 

Counties. | | | | | 
No. | eee Value. | No. leeerctce Value.| No. | Value. | No. | Value. 

| | 

Clackamas......... | 68} 18,000 | $2,505 | Paeket [assescaaalaaws sees | aoe oats be keine | 2] $1,500 
GIitsOpie h. esas 1,057 | 986,500 | 224, 525 28 | 17,910 |$13, 900 48 1930, 300 |). 5..-| 52420222 
Columbia. 22202" 5] 98 | MER OAON Ee GADEO4O see ire| sa mecie ers c | bee eines | Sit G00 4 See ae eee ee 
WOOSI AS Ase een 1 2801 |) 265150) he el52275: | a 3, 600 UU Dl Rael aeree oa tscacclseemnerse 
Comyn See N os: 94 25, 320 3, 590 3 2,160 600! aa ss Selon Geen eas Sones 
Douglass2.--= 2253. 162 105, 930 hf nOOOs | aa seees |e estes) ett MIE 500), ae en eee eee 
anes aaee see tent. 80 45, 600 7, 600 1 1, 200 400 MN iassuacleeneseas)zencee|moee sees 
lincoln... $2) 6252.; 145 58, 440 5, 925 2}; 1,500 B10 Geared nsmcetaes saeecelinnae eee 
Multnomah........ 40 18, 720 3,010 4 6, 000 2, 000 49, 800 
uinlamook f225220. 3 88 76, 200 A GVO: easel Ssetese ce Sea ease farce Occ eie sieeee ee | Sama sees 
WiasGON os eee ere: aseuute| saieke too | ad yoeiieme 4 3,000 | 1,650 70, 000 

Toles Ae 2,067 1,588,500 | 297,700 | 46 | 35,370 | 19,910 | 121, 300 

Fyke nets. Hoop nets. | Crab pots. Dip nets. Guns. 

Counties. 5 ; 
No. | Value. No. | Value. | No. | Value.| No. | Value. | No. | Value. 

| 

Clackamas......... pyyelians eee el Seon STON fern MPODDI Aer ysile eee | Lees SS ere Sh eee uel ape Bay i 
RP MUO Meret he |e | eo eee ascieae |e aciscrseeee |. COON) 9 POON Skee ew Ste Robe le cee 
Columbia ).22.2. =. .21 6 POOR Len me LOOT Se ee 70a asa eee SIR Boe eRe oe 
(CLR Aa ee ee ee ee eee $100 
MINCOl Meee Leer = oceans Pore oe aesei|Se SOI = BIQDOM A nore Sell ee) Seale semen At eek eal ee ae te 
Multnomah........ 30 SCOR 37s Pe mete ley te peter te eeeee ora eee eee ede ete as || 
ARCO Cee eee aera a eee ocr ee ese om Se ceteetera rei cthal eeretcoencel| Ge SLOT Ih ean OOM heen eul|s a ee 
WVaS hing fone ee Sele ens ES eee eee [ae RSWAOIF] | ua mn 459 LS [ap epe || a ne PIS Om ae, oe we a Nee We Re 
Vanier s. oa... ages eet eee eer DoOn ee MALS Tit cme sks: Moms ANE eae aeSN yn ek PMNS & 

Motel aces. 4222 36 360 100 

Value - "| | 
Lines, | Shore and | pain - 

Counties. ees |trawl(on} accessory | siteses Ree ia 
hoes ‘ete vessels).| property. | P f or é 

OUSCKAINGS SP aicjecen o:2is oiSseieeiaas'esalee a's aiate eee [Sa dcemenss| eieces come $1 1002 (3225. cee nee $6, 765 
CiatsOp eet coast ne soos meke senate $63 $400 843, 268 | $1, 258,000 | 2, 583, 526 
COUT 0 PE oe ee Ee ee a Sue en | ene ae) Lee 41, 400 50, 000 117, 725 
COR errata oer och et oA eras Me toe A ag hoeeciyn fever cine onecers 21, 225 34, 000 81, 140 
(ELINA ie poe a cam eae aE ala a Vg) | cre 35, 180 15, 000 59, 845 
WOU AS ese cas Secon e oboe coecceancece 22, 300 16, 000 66, 105 
(ANG iete es ene Ae ea eee nanos soe caeetd esse 13, 100 12, 000 47, 975 
DinColniieees ae ao. cee 2 So VO Soe y 26, 200 26, 000 63, 163 
Multnomah 243, 961 
PHAMOOK Set cease ances est eee aise 71, 000 
WESCO Te oe See remo eae aerate ceceu's 155, 850 
Washington eS a 351 
VYamthah.7, 8s oo eee p 237 

Total 1,174,148 | 1,561,000 | 3, 497, 643 
| | 
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Table showing, by species and counties, the yield of the fisheries of Oregon in 1899. 

T 

Clackamas. Clatsop. Columbia. Coos. 

Species. = = = 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value 

| 

Catetishies set rele eee a eee aisclnos ste aeee een eenece 9, 060 PLS | Sere telson ee sees 
Maliputes soe. 6e | sees Sane lecicee LUO OY | ISCO e See eR ose sco| onseGansnea|lsoosccss 
Herring: | Sete eae eee sana 12, 000 QAO) | oz Se eee Se al etece aoe ee epee 
Salmon: 

iBlvEenack ses. ee leases ee eel aaece cee 130, 760 5, 184 18, 600 Ad. Soe oe eae eee 
Chinook, fresh-... 81,550 | $4,078 | 10, 680, 342 | 552, 947 505,146 | 25, 257 161,860 | $3,445 
DOG Wasa tenes el Reoceciss = tefecces eet 261, 796 IP Sissel bSasecee cats psteoaoo Seosercsanscliaaoode xc 
SilVierse.ceeese oe 16, 500 495 | 1,276,577 34, 107 18, 507 555 890,680 | 13,987 
Steelhead ..---.-- 52,870 | 2,643 665, 338 | 33,300 9, 400 400 Wiaeashonsecallsnaacese 

[SOCK Sa aeeeaacGeease Receraeeere eeeosee 30, 000 B11) Peepeeecee See sesee lSomeescsonar besccacs 
S058 Seas neseesoe Sooseeeeaed SSaaeae 28, 000 $40) |e weet sess slaeceasce| emesis c one ae eee 
Clams'2- 22208-0226) |sectseecee eee 951, 510 9087 Allonmiaee cme he| Secs 'soea |ESacne-cloce ee eee 
Crabsieanc-iccbtsec| seco maces le Seceisis 31, 344 CU Beene aoe Mae Wel ee aimee aol ls Soa Aoe 
Cras hseecseeee ee OBE OGON) ZSPN lo seco Saseccn||basocapse 5, 400 860" |. Foc cone ot Specter 

Rotalesecncee= 213, 920 | 11,416 | 14, 084, 667 | 639, 153 | 566,113 | 27,497 1,052,540 | 17,382 

Curry. Douglas. Lane. Lincoln. 

Species. | = | ———$— 
Lbs. Value. Lbs. Value. Lbs. Value Lbs. Value. 

| 

INO WINGS, aaa ose nal leasonseRescs \aso5s505|bocsdesecsac||oSsccc4s boasdnnatas||oncesns]| 3, 522 $53 
Jala ee bee saa aaa Menon as SBeune seeder! boob o aod ladasacmasac|laonosaee 7,120 107 
1PVSO hag jase koe eon] SS bpb Se soos |Goostend lossaseeccmd loess cosa losecsodacdlbospdote 6, 360 95 
Salmon: | 

Chinook, fresh .-. 356, 265. | $3, 563 64,750 | $1, 943 158, 040 | $2,766 380, 577 6,114 
Chinook, salted -. 2, 400 (1p) Beaten aera Bean ceh Saerer ccna Metta noe Baoan sonar beceogus 
Dog 8, 050 40 105, 000 525 
Silver 2¢ 2, 
Steelhead 

Oysters 
Clams 
Crabs 
Sea-lion pelts ....--) 
Sea-lion oil......... | 
Sea-lion trimmings | 

Motels saeena 490,840 | 5,662 635, 620 | 14, 215 781,700 | 12,040 | 1,608,870 | 23,499 

Multnomah. Tillamook. Wasco. Washington. Yamhill. 

Species ] ] 
Lbs. ‘Value. Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. Value. 

| | 

(OMmiticl aseosgonoce AH SS000/) 2h906) Per ase Boose Sebeecod saocoso Gooemean scosees hess oese| eoasbc 
Salmon: 
Blueback ...-....- ol a Wey totel0) SB oe ome noes soeec 37, 827 |$1, 485 
Chinook, fresh 927,146 |44, 714 261, 330 $3,788 |217, 804 |10, 498 
IDYoya Sanaa oaaeon es 12, 339 62 8945 3800s O725| ee eae sees 
SiliWen2- 2a. feces 28,980 | 1,101 603, 815 | 9,747 |187, 844 | 4,088 
Steelhead .....--. 252,120 | 7,095 17, 000 340) H65260) | ML SOON Seer serie ere elects eee 

SHAG eescerpodsscne 2, 000 D1 Beata Perot) Sem sence |secseoa aabasoco pasoAad aaoesqoollsedaos 
Crawfish 2o.2.---<. == MSY (UNO!) WOO) |esoseosced hosase|iaqqascd||soaqsa= 15, 000. $1,000 | 18,000 |$1, 200 

Totalesseessee 1,674,881 68,778 |1, 276,525 |15, 847 |449,735 18,061 | 15,000 | 1,000 | 18,000 | 1,200 

* Taken in the vessel fisheries. 
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Table showing, by counties, apparatus of capture, and species, the yield of thesfisheries of 
Oregon in 1899. 

Clackamas. Clatsop. Columbia. | Coos. Curry. 
Apparatus and 

3 

SOHNE Lbs. |Value.} Lbs. Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 
ad 2 tte | 

Gill nets: 
Salmon: 
IIe AC Kees scala ese ccel once cals |oacecmaeeeilemetetas GS )S(0K0,0)]) ose 3 {010 PSR ORSnoS SERRDae sececccel eccocee 
Chinook ..----- 59, 400) $2,970} 9, 746, 278'$489, 346/451, 226) 22,561) 153, 960) $3, 283) 356, 265) $3, 563 
IDG) se@2 aaeeoeo BEES ae Geomaee JQO4E STE O NRO 20 | eames meer seta eae teers a |(see, ester nts eriareorell eee eter 
Silver sas o-5-2- 16, 500 495| 1,103,565) 28,914) 18,507 DDD 790; 48015121293 | Eee eee eeeeeer 
Steelhead ... -. 29,700) 1,485) 314,022) 15,735) 7,000 72210) Saar eeee EeeS ar Baacrccel jase case 

Sie leaoaee eis ink | pence oeoeseee 20, 000 NOG Reece Loobosol open cecal ees eee Saopetamo ls seerseas 

Motaleasse5 227: 105, 600) 4, 950 11, 388, 025) 535, 115/485, 733} 23,756) 949, 440) 15, 506} 356, 265) 38, 563 

Seines: > iis i 5 a 
Taha tint nee ceisel bes Sogen eoreeae 12, 000 DAD Reema loss e cee Gs shinee lnc mie celeste srl oieteeinne 
Salmon | 
BlMebACK ee oaseleokeeeallecesses EU AGS ONO 2|menetee lneeceren eteeeae lee eee AEtsesaeleotoTe 
Ghinook@treshs 225.2242 ees ee GOT 604 49 e:78 | Saal areas 7,900 T62Ss sees someese 
HID OGLeSRIL Ce Citas =o) See|| Se ane Mellen ee Ra OE ea Sas ele etal enero | 2, 400 75 
1DY0 ete eas Beer se ce ae 7, 000 6D) pececes HEeaE: Sale a Rue cle SSeratalicn nrsrarcal eee 
STNG dah eaaroe sel Meese meaner 22, 000 (8) Gepseod naseaos 95,200) 1,714) 113,425) 1,134 
Steelherdia==. "(5,202.0 geo USDA (1313) | wil ea (TE anos ae eee eee Sec aneticd Sau oon |Seatreeell-easasa 

SITQG SSS Be See Bees cae eset 30, 000 B11 gp oereese sceimnorta Ssoroe See Sse sre | t = es eee Se 
PSHE tee ee eee | Ge rene cll eee epee 8, 000 240)...----|--- Se ep he sl Set ae [eadieencaiatalllertarsasere 

AO UAi eee ae, eal Tea oe 1 OLOS08 GG s40 4 peeeeea see 103,100] 1,876) 115,825] 1,209 

Pound nets: ewer : 
Salmon: | 
Bikebacksnssecs| S555 sesleeasese 53,312) 2,132) 9,600 B84 | AS Sale eae (epee Seereter 
(Clair 0Y0) Sec RB Msers eae Geet occ DIVA) IAPR OB EPA Patel ane oes oa||scoauenlocescobc||sass006 
100) Ee See ee eas peaeceee ears 50, 636 Dee ER SESE Ree Soe nenenenee resieed (acceataa npacaen 

= STINE RAR SRS Re Sae eee Meee 151, 012 AAG eee sara cten mre lesiccee ian Semone ere meeieal eiectoere 
Steelheadites csc) 5222 -sleteece. 98,660} 4,933] 2,400 i120] ees re Sil ne ear aea e eens eee 

LG} 277) ahead een eee ene GEO) ERM GER A0) BROAN ocecseslonussoulseaecraullodscsss 
—— =} =e — 

Wheels: 
Salmon: 

Ghinook:- -:-=-4 VOIGT ale seabed ace lopetccod| Goobeacd enene ts PESe seen Beoereclocoorcudleccosec 
Steelhead ...... O23 a 170) lied (15 to | Se Reel Ge rahoe Bae Spes |o-- 22-2222 -----|. 22-222 |e- 222222) ee 2 

Totalic2ss.::: EGE SP) BLOG |e oa oeoases | seakoded |Sesosed| beaoces| sooseeasclsessoooascsacao | |Sosecoc 

Fyke nets: ol | i i 
Catetshweeetee wae sans enol een eek oceeees|ceenctess 9, 060 ABA ss 32 Se aeall eae ce | tele eters eS octal 

Trawls: 4 
ia DUGs== ese. s\occes -etfee eee TZ OOO Fe S360 eres os Bee ee | perce | Beer etare|| Setetetarctorall aceiaeeimaee 

Hoop nets: 
Crawfish ..---.--.- 63,000) 4,200|.....-.---|-------- 5, 400 360 | See ce cast eee el ee eee sales cee 

Crab pots, dip nets | 
and guns: 

GTA Se oreets ocr ese Sees |dern teres 31, 344 DE Oe ratessrece | mare rat He | acts ens cee | reese retsy | eecy ene ater | beerctcicte = 
Stelter jorebhis) Se ellen Sneee |bbocose|t coc ncosed|eenocdas|sosoacclecossae eRe Sera see bore 18, 000 720 
SEDO irl ane! eae shel aepecoe! pereceesee |Heesccce eaaoscc asEaacc | Bnew | Seles 750 35 
Sea - lion trim- 
BAERS oe ocedien boctoecia docse cs isepasetodd bobedarel |dbourea reccoee | BBR ee oa EEoeaee boccar se 135 

WObales <- cetee ese Cees eae 31,344 S80 Na sseoe se owosS | SP Ree eal eee 18, 750 890 

Tongs, hoes, ete.: | if 
Clamse-prr seca arc scect ens |bee ks 951,510) 9,087)-.-----|.------|..-2.----|-------|--------|2=----- 

—— I =| = —| 

Grand total ..| 213,920; 11, 416/14, 034, 667) 639, 153 566, 113) 27, 497/1, 052, 540 17, 382) 490,840) 5, 662 

Douglas. Lane. Lincoln. Multnomah. 
Apparatus and 

she O Keer Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 
—--— — i — 

Gill nets: 
ELGUVin pss Sete eects hi see Fo. SOC SE SESE! (eae ae 7,120 Sh (7a Ree oere cots eye mretete cts 
Salmon. 
He DH Ck Be ee ee eee ee ater etareeete ye nit ete lose us, s n0)| es tgae Sree aid clea 52,5604} $1,575 
Chindok -2-2.-2 54,690 | $1, 641 138, 040 | $2,416 | 342, 952 5, 693 114, 217 5, 219 
DORA eee ee oe ae eae earner 8, 050 40 | 105, 000 525 510 3 
Silver... 2.2. 49-2 495, 350 9, 907 555, 610 8, 334 834, 442 | 11, 364 5, 598 167 
Steelhead .....- 32, 500 U2 csc ae HOS sb| ee D Gene 18, 034 721 29, 769 1,101 

Motels ate ees 582,540 | 13, 173 701,700 | 10,790 1, 307, 548 | 18, 410 202, 598 8, 065 
-———} 

* Taken in the vessel fisheries. 
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Table showing, by counties, apparatus of capture, and species, the yield of the fisheries of 
Oregon in 1899——Continued. 

Douglas. Lane. Lincoln. Multnomah. 
Apparatus and Ea Bai os a 

Species: Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. Value. 

Seines: | 
Flounders......-- Jowencgacane Bepennee 3, 522 toa eae meee aed |aeece see 
IBereh\22s= soe eee jatar aes | 6, 860 Uy eagearincen be|sssc5ce5 
Salmon: | 
Blueback ...... Votes Seer en eee sal heat sabar cl beads oa. eee At anon Ba sects 94,055 | $2, 822 
Chinook wMresha|ise sence as | pees ee 20, 000 $350 37, 625 421 121, 350 5, 224 
WOg Roe ees sees eon. os | eS ese ks oat ee ees | alee areets Sa clemneiae beiaal| Dette 418 2 
Sulvieniess se ses steers steno Perea 60, 000 900 87, 675 913 575 14 
Steelhead -2---- BeREeS SeCenG SeAetcHel [sa aeAce Depa learb oon a| bpHeoEh oboe boasacac 26, 852 806 

| ————— 

Rotalle eee oa metus Saal te eeeaoots 80,000 | 1,250 135, 182°} 1,482 243, 250 8, 868 

Pound nets: Pea es ies 
Salmon: 
Chinook ==-2--5 10, 060 POO 2H 5 VS ees SINS ee | Sed oe Sell eee 30, 000 1,500 
DOPse55552ees = 8, 050 | ZU) AR aN i PO Kg i MO or 3,568 18 
Silver=s55) .2-o5 34, 970 | 699) eS o2 Joelle om Ree Eecsaaes ee selmesseeee 19, 806 845 
Steelhead! 5-332 32) sosccesne|ze eee cise|peoeeeeenee| cas mecemlasce saseesenl aecemeee 17, 624 849 

Motels 63508001), 51042) it 2 22 Berar Pa eee cs aro = Sa. | eee 70, 998 3, 212 

Wheels: 7 
Salmon: 
Iplwe balks 2 scc6|/a.ee Seen fee cee | aoe coer meee eile eeincerceeiecell sects 245, 437 9, 483 
ChinOOki. 2 Se asaies-oascacck epalee seca tee reasons leetenea| paeeseemaceal aeceeree 661,579 | 32,771 
MOP Re er ae oe lee okie sansa eel ae ae ciel ace ea ciere epaeell cts ae acre | cae eereeatenere tenia [tse eo eeate 7,843 39 
Silvera cesiw es a lece Spo cee eee ee TS Bitone Se lta Satie ayane | Mic pen errs 2 eee 3,001 75 
Steelhyedd se as salen. Sane eas eee ae seem tee eos laeeiostaais | sires fears oes 177,875 | 4,339 

Shades oe sh ese loc ee ee av Sci aI Sarat aeyeyate cence | ethic Ste We st tee epee 2,000 | 20 

Mo tale saves) sae eyatewis aia Se ce wel Biol eas Ee | rere otetocyel| ear eee ar | eevee ese 1,097,735 | 46,727 

Fyke nets: | Fey 
Catefish os sisc:5 58 |b os Ose2- ceec Beene | seecssesietellsiseneeee sense asaea|eaeeeees 45, 300 | 906 

Hoop nets: | 
(ON ctor) Ae tieeete rO ca Sie eth (Pega na Re Pade) Le 795260))|| e635) Hea ee \speasaey 
@raiwii shires SN ces Scene ee hcl Re eee otal erp are retools eiesere all pescado rns Ieee 15,000 ~=-1, 000 

Tongs, hoes, ete.: | Pe | 
Clams ses ee aystn2i tle cae eisai aes wie aie sole aialale arecral| sietsewcier 27, 780 BAGH Scnyeatsoeee cae 
Oysterst ease tere pe ee eeeees Eeeaesue sasconcemad|ecieens BOI OO) |e G25y | ween semecens Nereoace 

Motels ete eee ee Tal a aes ees, ser cael eee 865.880) |), 2107235 een ae een 

Grand total... 635,620 | 14,215 | 781,700 | 12,040 | 1,608,870 | 23,499 | 1,674,881 | 68,778 

| Tillamook. | Wasco. Washington. Yamhill. 
Apparatus and 

SDECIEE. | Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. Value. 
= a | 

Gill nets: 
Salmon: 

CGhinoola=:-.—-s 261,330 | $3,788 
Dog stsseseace 394, 380 | 1,972 
Silvers ss: ee: | 603,815 | 9,747 
Steelhead ...... | _ 17,000} 340 
Motalc: sat os | 1,276,525 | 15,847 | ieee S: 

Seines: | 
Salmon: | 
Chinook, fresh 5 eeeeeoecdseed |eaccqsoe 88 Paisheonccr| Moncon da MoacoacoDoa lacccanda 
Silver2sssesc5- |e jatar safetete (ove tenal| isn eet 114, 183 Oy: 05) Maen Seer Wereriae! ere eer or ee ore cree 
Steelhead '...22| 555.3 eoleeeeeee AUN AEE | [Soocoseeonse EAS tebesororar|(yecassod 

Potals a 2522|leasae Peto Cesses 114,749 | +3;488)|_ 222 bees Bebe send peectoue se Usaesstd 
Wheels 
Salmon: 

IBlueback ays.) Tateeie!s)e cis aie elsteeseiee 37, 827 
Chinook’ c22- 22) 1-265: Sec eee se see 205, 716 
DILVER a att cehcal Shee eine nies | meee 23, 661 
Steelheddics<.s|5scaste se -cl| sae 55, 782, 

i Wo) Fea a oe a Be oe: 322, 986 
Hoop nets: 

Craiwiishyee cones alisemsies creccise ee Ae ee eens eis eos 
Dip nets: 
Salmon, chinook. de neaboasacdscescoct _ 12,000 : 

Grand total..| 1,276,525 | 15,847 | 449,735 | 18, 061 15,000 | 1,000 18,000 | 1,200 
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Summary, by apparatus, of the yield of the fisheries of Oregon in 1899. 

| 
Apparatus and species. Lbs. Value. Apparatus and species. | Lbs. Value. 

| 

| 

Gill nets: Wheels: 
[Eto ee 7,120 $107 Salmon: 
Salmon: Bluebaeks.seass- eo 283, 264 $10, 968 
BITEDE CK wee wescc = 61, 504 1, 935 Chinooks2-222 22:22. | 889, 445 43, 993 
CHinogokas28se- ~~ = - 11, 678, 358 540, 480 DO Set ears! sense Sees 7, 843 39 
DOR eee ee cin 712, 100 3, 560 SilVerasectowss. ceases 26, 662 748 
WILVCD eaeehaces ace ce os 4, 428, 867 81, 706 || steelhead! = 225.228. 5. | 256, 827 7, 373 
SURET| eG LES Se 448, 025 21, 287 SHAG het aes cheeses | 2,000 20 

BAPE Son Ge sO oc. see: 20, 000 100 ——————— | —_— 
— MO tales assess ce ac 1, 466, 041 63, 141 

ING) Pi] SS Pe Sere 17, 355, 974 649, 175 
Fyke nets: 

Seines: | Catzishvest ese ee ee 54, 360 1, 087 
ILOUN Gers) 3.5 2-- Ses: 3, 522 53 || Trawls: 
Perrin Sy27 sees se aeee 12, 000 | 240 Halibut seeae se a| 17, 000 1, 360 
Rerchree ie eee 6, 360 | 95 | 
Salmon: j Hoop nets: 

BlnepaCkKen~tccssesc.% 171, 503 | 5, 874 Crabs*sae5s-n2 se eeee ee 79, 260 1, 635 
Chinook, fresh ....--- 788, 567 55, 339 Crawfishiv.- 2 sss 25 eee 116, 400 7, 760 
Chinook, salted .....-. 2,400 7D ——. —— 
[DSU SR ae aan ceaosogonae | 7,418 37 Potala tees 195, 660 9, 395 
SUbver= 2 oemeo aie) 493, 058 8, 820 SS a 
Steelhead: oF. 25. 55.522 279, 986 | 13,452 | Crab pots, dip nets, guns: | 

SHAG 22. os mesee esos es Si2 | 30, 000 | 300 CrapSten a setae cee 31, 344 980 
OMelveaaet seect er wae ccisc 8, 000 240 Salmon, chinook ...-. 12, 000 180 

——_—-—--— Sea-lion pelts.....--.-.- 18, 000 720 
ROLE sas seac.o3e <i 1, 802, 814 84, 525 Scaliontoil pe eee 750 Be 

Sea-lion trimmings....|..---.::---- 135 
Pound nets: —— —— — 
“Salmon: | Ota nese eae ae 62,094 2,350 

Bie PACK saeco ne 62, 912 | 2,516 ——— —__—_—- 
GhinGOkigs5.- cee coni ee 376, 440 | 18,921 | Tongs, hoes, etc.: 
LOO Oa eee eee 62, 254 312 | (ClamSi eee sae er ee 979, 290 9, 434 
Giliven sae saeec os mos « 205, 788 GO07i IE Oystersians 2 pecenseece 59, 100 1, 625 
Stéelherd® 225-22. --.- | 118, 684 5, 902 | ———E ee 

— ———_} Ota eee oe ae oe 1, 038, 390 11, 059 
MotaWesscsn.-50este= 826, 078 33, 658 

| | Grand total........ 22,818, 411 855, 750 

Clatsop County.—This county has many natural advantages for the 
prosecution of the fisheries. Located at the outlet of the Columbia 
River, and bounded on the west by the Pacific Ocean, it is near valu- 
able fishing grounds, with rail and water facilities for shipment. For 
many years the business, which centered at Astoria, was almost exclu- 
sively based on the salmon. Before the Alaska salmon fisheries were 
developed Astoria was the headquarters of the canned-salmon business 
of the United States. Of late years the industry has declined with the 
catch of salmon, although capital has been freely used and an increased 
quantity of apparatus employed in the endeavor to regain the former 

amount of business. 
The following tables show the capital and products of Clatsop County 

for 1899 as compared with those of 1895: 

| 
Items. 1895. 1899. 

tes ind 
CRE Pe POTS Oh ee a onl bed Seo Rom M Co fis ckiras oh Asieiciclales $1,809,100 | $2,583, 526 
Vale Ole PLOUMC IS amet poe aoa = SERRE eiacic otic misled was Sle xidlne Vives cudeac tine $1, 040, 480 $639, 153 
PT LOC CNR eee ee es Se eee sor ce me eiaeien cb cisiselane sacle cisie notes ces ¢ 3, 908 3,470 
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The following shows the Clatsop Conn ’ fishery products and their 
first value: 

1895. 1899. 
Species. = STR Gain Eas Seo ie 

Lbs. | Value. Lbs. Value. 

SE Mba GT TIAS Bet Gey DSR a De 1 MRR NR er: 26,548,262 | $1,027, 182 12,964,813 | $626, 846 
Smell tae coer eee eee see ste noe ae saeaiee 31, 125 | 1,245 28, 000 340 
Shades. See eee yo ey 2s best eeneeeece 39, 000 350 30, 000 300 
1 SICH a gh OFA, Rene anion ic eee eo See eR et fel (ER = As Oe tare Sic eS 12, 000 240 
IES Ultras ee ersten cross See cree ote eee |[eyie wt Pers esas wees aie’ |S one: eres cee 17, 000 1, 360 
SUURSC OME See eee ee soe acsi= noc Sclcisbeeeechie 56, 380 1 A4G) | 22e soa oc cee bee eeeee 
(Obi) Os)” SAAB es Seto ice ee ety ee en EE 23, 520 637 31, 344 980 

ace thts epapsepiers oe 234, 500 2,010 951, 510 9, O87 
(Craswiisins i S4eit ae Dn oes > Sis So Soo ee ee 2, 800 0 UN PBS eCGACCN Acme Soe ac 
SOR Sete meas eee ree ele sere cone ae BEC sl ease oeaas 7 D00 | Ss Set ee See [see eeteee 

Ota E epee tesat eet oe see neds Be eee wcrc se 26, 931, 587 1, 040, 480 14, 034, 667 639, 153 

The cases of salmon packed were as follows: 

No. of 
Year can- Cases. Value. 

< neries. 

LB OD er eeremea s seat as nick eens Here Stade en aaa ee feces inte a oS ne | 11 387, 013 $1, 917, 078 
UEC} ih Se epi se a Ae et ES nM KE SOY Ore nd eee gn ee: a ear ee | 9 206, 889 1, 128, 905 

| ; 

Two small fish scrap and oil establishments at Astoria collect the 
refuse from some of the canneries. These plants represent $43,200 
capital, employing 35 men, and in 1899 produced 19,600 gallons of 
salmon oil of $4,130 value, and 140 tons of fish scrap for fertilizer, 
valued at $3,000. Only a small portion of the refuse from the can- 
neries of the river has ever been saved. 

A small proportion of the salmon cans used are hand-made at the 
canneries, but most of them are made at large factories. The can 

factory at Astoria represents $350,000 capital, and employs 125 persons. 
During 1899 the factory used 60,000 cases of tin plate, all of domestic 
make. Twenty-two million salmon cans were made in 8 sizes and 16 
varieties. A large stock of cans is kept on hand to supply orders from 
the canneries of Oregon, Washington, and Alaska. 

Clams and crabs are quite plentiful along the beaches of Clatsop 
County near the mouth of the Columbia. Since the jetties were built 
some 4 miles of beach have been made connecting with 13 miles of the 
old beach, on which razor clams are plentiful. A few soft-shell clams 
had previously been found on the old beaches, and clams are reported 
as rapidly increasing near the jetties. 
The razor clams canned, are minced, cooked, and packed in their 

own liquor. They have been much in demand, being shipped as far 
east as Chicago. During 1899, 7,143 bushels of clams were used at 
the cannery and 6,450 bushels were shipped in the shell; the 13,593 
bushels giving the 25 clam diggers $9,087. Five thousand cases of 
eanned clams, of $27,750 value, were marketed. 

Crabs taken from the same beaches numbered 1,306 dozen, or 31,344 
pounds, valued at $980. 



FISHERIES OF THE PACIFIC COAST IN 1899. 545 

Columbia County.—The fisheries of this county are confined almost 
exclusively to the salmon catch from the Columbia, of which 551,653 
pounds were taken in 1899, against 923,268 pounds in 1895. The 
fisheries of the county were also reduced by the prohibition of sturgeon 
fishing, the catch of which in 1895 amounted to 762,027 pounds. The 
total value of the products in 1895 amounted to $50,150, and in 1899 to 
$27,497, all of which went to canneries and fresh-fish dealers. 
Multnomah County.—The fisheries of this county center at Portland, 

where there is a large amount of capital invested in salmon canneries 
located in Alaska, Washington, and Oregon. There were only two 
canneries in operation in Multnomah County in 1899. The fisheries 
of the county in 1899 amounted to 1,674,881 pounds, of $68,778 value, 

with $243,961 capital invested and 355 fishermen and shore employees 
engaged. The two canneries packed 44,757 cases of salmon, valued at 
$228,237. The products of the fisheries of the county are almost 
exclusively salmon from the Columbia River. 

The wholesale fresh-fish business of Portland yearly increases, the 
receipts being from Oregon and Washington, with a limited amount 
from California. The distributions have a wide range, covering a 
large home and surrounding country demand, with quite large ship- 
ments of frozen and pickled salmon to the Atlantic and European 
markets. This branch of the fisheries represents $182,500 capital, 

with 50 employees. The sales for 1899 amounted to 3,332,141 pounds, 
of $254,976 value, as follows: 

Species. in bss Value. Species. | Lbs. | Value. 
==. i= — > | 

Black cod, fresh.........- 29,172 $1,605 | Halibut, smoked -...-- : 2,926 $234 
Black bass, fresh .......-.- 1, 575 | 157 || Herring, smoked ........ 8, 305 1, 496 
Cat-fish, fresh ............ 77, 678 4,929 || Herring, salted ...-.-...- 19, 000 755 
Ganp.-ireshl 22-75-0325 5.22% 30, 000 450 || Salmon, smoked......... 24,014 1, 921 
Flounders, fresh.........- | 25, 784 1, 284 || Salmon, salted.......-... | 522, 311 48, 231 
Halibut, fresh’----.......- 378, 001 TSHOOO! ||Ferawiiishie jf a teen 117, 696 19, 556 
Hernne. fresh)s 2.2 s20.2.- 31, 860 LS27G)4| Ora DStatas sisters a's osiere sete See 14, 596 606 
RELCHRATESH so. 22 sees coe 49, 279 2 ALA Shiny ses saseeenes cee. | 2, 000 250 
Roek-fish fresh’. == -2 2.25: 2,000 | 80 || Spiny lobsters ........-... 2, 000 250 
Salmon iresho 225. ses 5225. 1,578, 096 SUS569c | Native oystersi co 38) 26 ssl asceses cece 30, 826 
Shad ireshr S22 Sots sss 86, 497 | L780! || MAStermioOyStersics--- -so-\2 5 o2=- eee 3, 237 
Smelt; ireshe 22 2202 2522 310,171 | OFS05 Ke Clam smo keene eee er lene eee ae 12, 600 
Sturgeon, fresh..........- 10, 085 | 759 || Oo 
Striped bass, fresh......-- 933 | 93 ERO CGMS eee 3, 332, 141 254, 976 
TPomeod:fresh=2225. 5-222 8, 162 408 | 

The crawfish business has largely increased of late years, and forms 
quite an item in receipts at Portland, amounting to 39,232 dozen, or 
117,696 pounds. The catch is made in the sloughs of the Columbia 
and its tributary streams between March and September. A large 
part of the catch is used at Portland, with a considerable demand from 

Seattle, Tacoma, San Francisco, and as far east as Salt Lake City 
and St. Louis. The average weight is 3 pounds to the dozen. As 
prepared for shipment the crawfish is placed alive in a preparation 
of white wine and spices and boiled for about ten minutes. The 
crawfish and the liquor in which it has been boiled are next packed 
in tin buckets holding from 2 to 3 dozen each. 

F. C. 1901—35 
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Wasco County.—This county is bounded on the north by the Co- 
lumbia River, and is between 200 and 300 miles from its mouth. 

Salmon were formerly very plentiful in this section, and the Indians 
largely resorted here for their winter supply of fish food. Later, can- 
neries were established, and with the constantly increased apparatus 
within 100 miles of the mouth of the stream, the fish reaching Wasco 
County were much reduced in numbers. The total catch of salmon 
during 1899 amounted to only 449,735 pounds, of $18,061 value. The 
Indian catch, which is made by dip-nets, a: ounted to only 12,000 
pounds. Nearly all of the catch was taken by fish wheels, 25 of 
which were used; many of them, not taking enough to pay expenses, 
were abandoned early in the season. The capital invested in wheels 
and other property, including two canneries, amounted to $155,850, 
and gave employment to 85 fishermen and canners. The two canneries 
packed only 7,610 cases of salmon, of $35,863 value. 

The fish products of the county all came from the Columbia River, 
and comprised only salmon, most of which went to the canners, a 
small amount being sent to the fresh-fish markets. 

The small amount of fishing in the Columbia River above Wasco 
County is limited to ranchers and Indians living near its shores, who 
fish occasionally for their own use. 

Clackamas County.—In 1899 the products of the fisheries of this 
county consisted of 150,920 pounds of salmon, of $7,216 value, caught 
in the Willamette River, and 638,000 pounds of crawfish from its 

tributaries. The few miles of the river between Oregon City and 
Portland and a few miles between the latter and the entrance of the 
river into the Columbia comprise the fishing-grounds. The capital 
invested is small, being $6,765; 106 men follow the fisheries for a 

small portion of the year. The catch is sold locally and to the Port- 
land market. Within this short reach of fishing-ground shad are said 
to spawn and at times are plentiful. Carp are also numerous, but 
neither of these species brings enough to induce the fishermen to save 
those found in their nets. 

The falls of the river at Oregon City probably prevent the passing 
of fish, as there are no commercial fisheries above that point. 

Tillamook County.—This county has many small mountain streams 
entering the Pacific Ocean, which forms its western boundary. They 
receive quite a run of fall salmon and are more or less supplied with 
trout. The fisheries are limited to the salmon catch from the Tilla- 
mook, Nehalem, and Nestucco rivers, on each of which is located one 

cannery. In 1899 the salmon packed at the three canneries amounted 
to 25,933 cases, of $91,074 value. 

Lincoln County.—Several rivers in this county have fall runs of 
salmon. There are fishing-grounds near the harbor of Yaquina that 
are known to abound with numerous varieties of salt-water fish, but 
have not been worked except experimentally. The present business is 
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chiefly confined to salmon used by the canners, a limited amount of fresh 
fish, crabs, and oysters going to the neighboring fresh-fish markets. 

Siletz River has one cannery that packed 4,719 cases of salmon of 
$19,146 value; Alsea River one cannery, 7,160 cases of salmon of 

$28,176 value; Yaquina River two canneries, 4,850 cases of $17,124 
value; a total by the four canneries of Lincoln County of 16,729 cases 
of $64,446 value. 

Shipments of fresh salmon, flounders, and herring by express from 
Yaquinaamounted to 107,627 pounds. Crabsare quite plentiful; 79,260 
pounds of $1,635 value were disposed of locally and to the near-by 
markets. 

Yaquina Bay has the only oyster-grounds of Oregon. The beds of 
native oysters are limited to only a few acres and produce but a small 
quantity. The total oyster products for 1899 amounted to only 591 
sacks of 100 pounds each, valued at $1,625. 

The fisheries of Lincoln County represented a capital of $63,163, and 
employed 234 fishermen and 101 cannery-hands. The fish sold to the 
canneries and fresh-fish markets amounted to 1,442,730 pounds, which, 
with oysters, clams, and crabs, yielded the fishermen $23,499. 

Lane County.—The capital invested in the fisheries of this county 
amounted to $47,975 in 1899, and there were 95 fishermen and 46 can- 
nery employees. ‘The fisheries are based on the fall run of salmon in 
the Siuslaw River, and the salmon taken aggregated 781,700 pounds, 
valued $12,040. 8,600 cases of salmon were packed by the one can- 
nery at Florence, near the mouth of the Siuslaw River; 399 barrels of 
salmon were salted, and 60,000 pounds of salmon were sold fresh to 
the local trade. 

During 1900 several pound nets were put down in the river near 
Florence. The pounds at times took 50 to 100 shad, weighing 3 to 5 
pounds each. The shad are scarce in these waters, and there is no 

market for those taken. 
Douglas County.—The capital invested in the fisheries of this county, 

including the value of two salmon canneries, amounted to $66,105; 
207 fishermen and 50 cannery hands were employed. The business 
was confined to the fall run of salmon, of which the two canneries used 

603,120 pounds, packing 8,616 cases, valued at $31,211. 32,500 pounds 

of steelhead were sent by express to Portland, making a total catch of 
635,620 pounds, of $14,215 value to the fishermen. A few shad were 
ken during the season in a pound net near the mouth of the river. 

Coos County.—The fisheries here were restricted to the salmon of 
the Coquille River and Coos Bay and River. One cannery at Parkers- 
burg on the Coquille and two at Coos Bay utilized the entire catch, 

amounting to 1,052,540 pounds of salmon. The pack of the three can- 
neries amounted to 11,947 cases of $44,518 value. The capital invested 
in the fisheries was $81,140; 322 fishermen and 105 cannery-hands were 
employed. 
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Curry County.—This county is bounded on the west by the Pacific 
Ocean and on the south by California. At points along the coast good 
fishing-grounds have been located and were used for a brief time, but 
there are no favorable shipping facilities. Numerous streams are the 
spawning grounds of salmon. Rogue River is the largest and most 
important stream, and has a spring and fall run of salmon. A cannery 
at Wedderburn near the mouth of the river utilizes the principal part 
of the salmon taken. Between 1880 and 1890 the annual pack was 
between 15,000 and 20,000 cases of salmon; in 1889, 21,196; 1890, 

19,106; 1891, 19,960. A few miles above Wedderburn is a private fish 

hatchery, and higher up the stream is the hatchery of the U. 8. Fish 
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CALIFORNIA SMELT (Atherinopsis californiensis. ) 

Commission. During 1899 the lower station hatched and planted in 
the river 1,500,000 salmon, the eggs having been furnished by the 
Government station. In 1893 the private hatchery was destroyed by 
fire, and soon after a marked decrease was noticed in the salmon run. 
The catch continued to decrease up to 1899, when the pack amounted 
to only 7,226 cases, less than half that of former years. With the 
rebuilding of the private hatchery, and with one owned by the Govern- 
ment, it is hoped that Rogue River will again have its abundance of 
salmon and that other streams of the State will also be benefited. 

The capital invested in the fisheries of Curry County in 1899 amounted 
to $59,845, and 56 fishermen and 59 cannery hands were employed. 
The products were 472,090 pounds of salmon, packing 7,226 cases, 
valued at $37,125. 
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Sea lions are quite numerous along the coast, and the steamer of the 
cannery has been used in pursuing and killing them, to lessen their 
alleged destruction of salmon. A few men of Port Orford hunted 
sea lions for their oil and pelts. The animals were shot on the rocks 
between Cape Blanco and Port Orford, from 4 to 8 gailons of oi: being 
taken froma lion of full growth. The hunters also collected eggs of 
murres or guillemots from the rocky cliffs near Port Orford. In 
1899 1,300 dozen eggs were collected and shipped to San Francisco. 
The eggs were sani $234 and the sea lions $890. 

FISHERIES OF CALIFORNIA. 

Nearly ali branches of the fisheries of this State show a steady gain 
in investment and yield during the past four years, the aggregate 
capital, value of products, and number of employees being as follows: 

Items. | 1895, 1899. 

| vel 
CaM no eee ee cia a Seaton = aie = Ses cect s ance siaeesie tes Swisaccs sue eece ence | $2, 612, 298 $2, 774, 493 
Wistlite OM PLOducts acces cosas ccc os ce Sewanee ee oe st eciss sec ewieectoaseteb ere $1, 786,483 | $2,551, 451 
ATM OMEGCS ere ee iste serrate x ace w clare esac ierefe cleteieeiciie cinta eters Heese eare eine eieieeerore | 4,770 3, 974 

| 

The gain in capital was $162,195, and in value of products $764,968. 
The three following tables show the number of persons employed, 

the apparatus and capital, and the products of the fisheries of Cali- 
fornia in 1899: Y 

Table of persons employed. 

How employed. No. 

(OTN VESSGIS TS MIE 6a soon seosnaconoan0 550 SbOD ODO ndEDOnoS-noDdaGA aoEUObocU Doon oe nUnogandoducSESe 885 
Onbyesselaiwransportin esi. Sos. foes ntoe ncaa caer eels eas seis eis cet ratcton ner sacisiaeerrd be aerstets 57 
TSH ONEsHI SET CS ee ee reer te mcm etarsinte oie a bie wis lets Wns oe mdS a eM ewincl SsAinse te Scent aac beers 2,538 
Ow MBOLe wily CHT ELICS CLO Mss t-te eee rece ele a eee Risa aloe Care on eee ce emcee tae Neue oe ee 494 

ROLES og esa tee eS te ais ain ae cine a Ae OSE ie RISES & minre mee Se ie Ste slate c aaa amee me 3, 974 

Table of apparatus and capital. 

Items. | No. Value. Items. No. Value. 

eee, | eee 2 2 an a». bs | |e ee 
| 

VERSE IN HSIN Pore mrats. cre ntese ete 33 700, 870 | Apparatus—shore fisheries: | | 
moennare a. sete ee e5 52 ett ay An ee. - Se eee | Paranzella nets. .5.552--.-- hay) $1, 000 
OUD feet soeeaes is sos te sone leeeesen 5 418, 287 || Hoop nets 2. 2-o5 ee eae 1, 537 3, 074 

Vessels, transporting ......... 15 55, 800. || MrammelmMetseesoesee sess | 591 26, 280 
MOMNACE Et eee seo cee ee Saks |SEd acces eine | Shrimp netsaeee see aes 1,370 27, 800 
OUD pS eee ee ein ake |e ene oes 4, 220 Lobster pots se see eee | 878 664 

IBORLS eerie eee eee ie ee ay (eB S5) 150, 335 | Forks, spades, rakes, hoes, 
Apparatus—vessel fisheries: (GUC Re Cine Oe Be sano scan aeeeiete 156 

Seines eee. kee 2 2, 000 Diving, OWGHUSS <a peeink elec |etels cere 3, 000 
Beam trawis 5325.2 257-2 | 4 1, 400 Gunsrandvharpoonsier a ese alecee- 322 
GUE Ten eee eee ee ease Becerra 200 Lines, hand and trawl.....|.-...- 4,140 
GLICO S rest ys ee teense lie are eee? 100 |; Shore and ace essory property..|.-..--- 820, 650 

Apparatus—shore fisheries: HACash® capitan sce teres ees. ie eee 379, 700 
MeMes|ss25s42= 5 rece 113 11, 230 | OS SSS 
Gill nets.... 1,979 166, 841 | GOs) eases Se ee ee bendee | 2,774, 493 
Fyke nets ...... "356 1, 424 
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Table of products. 

Species. Lbs. Value. Species. | Lbs. Value. 

= >; ees 

Albacore or tunny, fresh 49,202 | $1, 327 || Sea bass, salted ........-- | 14, 000 $540 
Albacore, salted ......... 65, 000 2; 600 Seas trout s2o-- = ane ae ac 50, 068 1, 459 
ATIGHOVICS 2-5 sere ete 6, 826 177s |{ SH AGUS pan eee ae eee | 1,187,801 14, 303 
Barracuda, fresh ......-- 957, 420 23, 220" SK AGC wraemnrane Oe = = eee 11, 000 110 
Barracuda, salted........ 234, 085 974833) | Smeliteerc tee eee ee eee 1,315, 249 58, 064 
Bonito ireshe ass: oeaceer 50, 737 1 A333 | |CSOLeE es ee ee 32, 245 64 
Bonitoysalted-.-~ ce... 69, 000 27160) |W SPL telliers. sees soe aes | 131, 926 2, 639 
Carp feeop eee s cee eee cee 283, 514 2°400'|\| Stuiped! bass ssaco--e=se5 | 1,234, 320 61, $14 
Catfish aa seee reece 465, 911 12 Woe \aSturgeon 22-22 sees aces j 205, 659 11, 426 
Codisnlteds= = oases ss oo. 5, 917, 131 178) 0045) Surfatish= sensseeee se eeeee 116, 290 2,576 
Crosikerseat eet eee sone 40, 919 1237 ROMCOG senna eee eae 375, 538 6, 882 
Gulibus-cod tose eee aoe 147, 890 3,298 || White-fish --_.--._--2.... 50, 800 1, 097 
Flounders, fresh ......... 4, 666, 215 90,659 || Yellow-fin=..-.--........- | 24, 000 480 
Flounders, salted ........| 20, 090 1,104 |} Yellow-tail, fresh 79, 544 1,513 
Hake or white-fish ......| 7,210 72 || Yellow-tail, salted . 129, 100 5, 164 
13 Gabi oy 3] ee Ne eee ee See 9, 000 27 Abalone, dried ... 5 369, 411 22, 813 
Hardheadiers coe see 185, 882 5,849 || Abalone, shells.......... 525, 453 9, 743 
Herring: tresht os. 2: Soon | 1,620,478 LAC Te lams: hardin I 636, 534 9, 087 
Herring, salted .......... 16, 539 SIGH SClams Sores o- s5ee | 1,534, 400 21, 958 
Jew-fish, fresh ........-.. 36, 000 751 || Oysters, eastern? ........ 25, 200, 000 792, 000 
Jew-fish, salted .........- 30, 000 1,200 |} Oysters, nativet......... | 3, 600, 000 75, 000 
King=fish =o. 5822! tse. 127, 198 4r 483 i EMuUssels 32: ej Ss sees ek 364, 076 3, 637 
Mackerel, fresh .......... 139, 666 BS Soni] LSCRINODSs oe cece ae me oe 3, 939 738 
Mackerel, salted ......... 14, 000 560 )|| \Oralbs iene eae aoc ne 3, 676, 680 85, 784 
Mulletecavsucsssoe.... ses 22, 000 610 || Spiny lobsters ........... 606, 713 14, 198 
OCIOPUB Ease sce Soe 5, 000 50 || Shrimp, dried ........... 698, 625 69, 862 
Perehsiresh as sass nee 429, 485 10,657 || Shrimp in shells......... 903, 375 36, 185 
Rereby salted. 2. s2s.s.— 3, 000 120 |} Shrimp shells ........-.- 2, 445, 186 4.889 
PUG Sr Sse ae m noes 16, 005 639 || Squid, dried............. 622, 740 18, 682 
ROMpanoese- see seseee 13,135 ASAD 7) || POLS 222 Sac ae cicaese esa 20, 687 20, 638 
Rock-fish, fresh.........- | 1,177,980 35:'955: | @Rerrapin.-.--oseaasceeece sl 107, 869 10, 376 
Rock-fish, salted .....-.-.. 54, 880 2 931 || Wihalebones 5. oeseeoL oe. 207, 392 436, 272 
Salmon: Wihaleioil'®: oe set 507, 300 20,191 

Rlwebackwen.. oo=-/ce.0- 21, 600 TOON WSCA Olli cos se seesoes aoe 5, 250 210 
Chinook, fresh.....-. | 7,084, 885 | 255, 249 || Sea-lion pelts.......-.-.- 18, 000 612 
Chinook, salted -...-. 3, 000 | JANN) (NUE a6 cee osoosesoadase 35, 824 896 
SIVeriesss.cn eeeaeee | 60, 160 2°105' ||: Sea-otteripelts<setsince saree eee 1, 000 
Steelhead -.........- 113, 600 35,876) ||" Trade furs). 2525 oceesee acer seer 3, 422 

SAaRGinesey-<cesessasesse | 2,383, 000 17,790 || Other products .....-...-- 96, 276 3, 070 
Seulpin 3, 000 | 75 | S| 
Sea bass, fresh 924, 156 19, 952 | Motalieewstee ween 74, 559,019 | 2,551, 451 

110,609 bushels. 2 21,920 bushels. 3 360,000 bushels. 460,000 bushels. 5 67,628 gallons. 

The increase in the general fish business of 1899 over that of 1895 
amounted to 9,439,829 pounds and $383,888 in value, the most notice- 
able gain being in striped bass. In crabs there is an increase of 1,111,680 
pounds and $24,034 in value, the remainder of the increase being in 
oysters, spiny lobsters, whalebone, andother products. The products of 
the seal fisheries in 1895 amounted to $116,785 in value. On account of 

the suspension of pelagic sealing there is to be noted a decrease in the 
employees and an absence of seal products in 1899. 

The shrimp fisheries are entirely in the hands of Chinese, whose 
camps are located near the fishing-grounds in San Francisco Bay, as 
follows: San Pablo, Contra Costa County; San Quentin and Point 
Pedro, Marin County; Redwood City and Burlingame, San Mateo 
County; Newark, Alameda County; Hunters Point, San Francisco 

County. At these stations an aggregate of 158 Chinese work 1,390 
shrimp nets. Their headquarters are at San Francisco under the name 
of the Union Shrimp Company. The capital invested in boats, nets, 
and shore property amounted to $45,100. This company employs the 
fishermen, regulates the amount and preparation of the catch, some of 
the camps preparing only the hulled shrimp, which are largely used 
for export. 
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The total products of the shrimp fishery in 1899, as they came from 
the water, amounted to 8,115,468 pounds and were disposed of as fol- 
lows: Boiled and sold with the hulls on, in San Francisco markets, 
903,375 pounds, worth $36,135; cooked, hulled, and dried for foreign and 

domestic markets, 698,625 pounds, of $69,862 value. From the latter 

the shells are saved and sold for fertilizer, 2,445,186 pounds of shells, 

of $4,889 value, being disposed of at San Francisco and exported. 
The exports of hulled shrimp and of shrimp shells to China have - 

long been of considerable importance. Since the troubles in China 
the exports have largely fallen off, the year 1899 showing a decrease in 
the value of the products of $51,863 as compared with 1895. The total 
value of the products of 1899 were $110,886, realized from 4,047,186 

pounds of shrimps and shells as placed on the market. 
The salmon fisheries of the Sacramento River show a large increase 

since 1895, those of the northern part of the State, in Humboldt and Del 
Norte counties, showing a decrease; theaggregate net gain was 2,169,834 
pounds. The catch was disposed of mainly to fresh-fish dealers. 

The operations in salmon canning for 1895 and 1899 are shown by the 
following table: 

Salmon, canned. 1895. 1899. 

Cases. | Cases. 
eer CM OL EUIN Clare ee cote et cee ets bic ae eee ra eee as ais ee ek a Se 25,185 | 32,580 
Gp Ta CAL VE EA ai OT ey en ers es os ee es Biaai wars aioe aise RIS teats nisic Bure a eS 1, 600 1, 600 
On Smith RV OD oo one wo apa a cine a nin wns one en enn a none een eeseeeeen ets eme 220 ie ee 

MOLAR CK OL TNEISIRGE) os. ar earls ose a 2 cc 5 aoe eiais wis Faistolso aes SS oP ee ee 29,035 | 34,180 

FISHING STATISTICS OF CALIFORNIA BY COUNTIES. 

The following tables show, by counties, the detailed statistics of the 
California fisheries in 1899: 

Table showing the number of persons employed in the fisheries of California in 1899. 

, - On vessels | On vessels | In shore | On shore, in | 
Counties. fishing. | transporting.| fisheries. canneries,ete.| Total. 

| 

PNM NENA nae EO ea one ey a ore Seo Steere vA ateeisie | ne eee woe ece BL Mae oie Ah at 36 
LUPE eA a RS Ue Saar see lea Oe oats | ON Ei ie BO ed eae het ae ORs AeA | 2 
STEVE PERC 2 es ie alread Saeko ii | Fie a aaege eae, | Pong ee mes Se! 363 77 440 
Lo} ie (oe ol ee ee SE le = bese deh ben nee Gee ees 22 | 30 | 52 
PPI OLG IA = oS arose tee Aas as See OS eee 182 3 185 
OU AME RIES sn Soo ce ec eee oaks ce oe if 4 187 100 | 298 
LOR ITE) So Sete SR Ro ee SS eee eon o8 hie tae Ak ee ae 157 57 | 214 
LLTERYETR SY ae tee BN Se BEE AE ad Be Be eS een | ee ace 186 | i 187 
(OR DoD ee ee Se oe ee nore Be ee ae are fleeces tabs eels Bae | tok weacie eens 34 
savor oes = See 2 Se” Oe 8 eee ae Pee as ees ote 108 12 | 120 
SUES gen Se Open eee ae Dre ee iB Ea ik UR eae 161 6 | 181 
SameranCinchy A ee ee 864 41 489 SL W475 
Scheel yoo be!. een ae. aaa es ae (DARE e aaa ee 27 6 33 
SATA OWIBDO ase acta oat ec esa |a ah eet sacks es 2 ae as eee 74.9) eR ase Oe 26 
SESE GT 0 ee es en a ele i aes a ae eae a saat oieyat! DUM easiest e/aroe 30 
Santa Barbara. 22 sn tee eae. eel eer es seek. 8 GL Se 49 
SLOLNICAY Ot 0 VUES eS es Ah Ag ne | I Spe Lata face eyotataraye = 74 5 79 
Shh st Co Ea eer aoe ESP aS ee d 306 101 | 411 
* SASL ER a: PS ge oc RS SPE See 8,8) ERE Be Qe ee |S ere | cd Seer 6 
1) (oS ee en Ee TS ee Le eee ee 101 | 15 | 116 

MGtal!.2 tape. ee eee oe 885 57 2, 538 494 | 3,974 
| 
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Table showing, by counties, the vessels, boats, apparatus, and property employed in the fish- 
eries of California in 1899. 

Vessels fishing. Vessels transporting. Boats. 

Counties y 7 : + Ton- r , | Value of | Ton- _| x, Value of = 
No nage. Value. Gath No. nage. Value. outfit. No. | Value. 

| 

MVamedat. ee asco Pics er 13 $340 
Butte ere ee oe eee bis aac 1 30 
Contra Costa ee a euae 173 | 22,075 
DeliNorteses-o- 2o-ee- Soke ws Ieee 10 260 
um bolditiz=sasesseee noes Beats 113 1, 760 
Los Angeles. -..-2.-2-- 2 : 2 , 143 | 15,1385 
Marini) Sneeoe-s cece 34 2, 000 
Monterey an2~-e=- => == 130 | 11,140 
Orangeseee eee eee | 19 620 
Sacramento...------- | 54 2,195 
SaniDieeo..s55-2205- 3 | 24 1, 700 | DS D4 cell Se ees || Seems eisinie ota 137 17, 600 
San Francisco ..-..--- 28 | 5,890 | 693,170 | 411,713 | 9 763 | 48, 200 2, 920 194 | 39,400 
SamJoaquini.222---- Wo bse eerominall erecta craves | opemtetteyetoate lerervel misters Ses Sone lisiavaie-etecoiiaye 21 1, 365 
San Luis Obispo ..... Sen epee red eeaoeres We veratolere Sas eee eeeecrtae acco mosmecoone 20 1,730 
SaniMaiteoeiess---=- Sec Seanecesleascose se Aer aes ie aaed (Semen Ie ere Sareea 6 600 
Santa Barbara ..-..--- ON Stance sol eee ee lees Sets jis. 27 | 4,900 600 28 1, 345 
Samtai@niizeeeeee cee | seen [es gee ed BN ee ae pegs meena sonal [a ey Be] Le Tee 46 5, 460 
Solanoteste--eeseereice Se SSE | See eae Beene soce een SON e200 200 153 | 25,365 
Wen tires Soe ean. see | sais | seeeeed aemeaoees Seo saveniterc lax sheen ee Macca |. ceseimaioets 3 150 
Wolo soeeece facet tee pee eee eee eer Pe ee Sin ara stemmed crtos aac ampeeore os 57 1, 765 

Motalleeesesseee 33 | 5,952 | 700,870 | 418,287 | 15 834 | 55, 800 4,220 | 1,355 | 150, 335 

Apparatus used in the vessel fisheries. 

Counties. Seines. Beam trawls. | TAINS OF Valenvor 

No. Length, feet.| Value. | No. | Value. | SUS: | lines. 

HOSPATIeOlesiaeee fees een ene Dal 1, 440 SOAOOON Bocce eeetaseoewe | Seno ee Sc 
Sam ie poe oes sess caeaee eceecie isl semece sete isieaele Spon osu ocnsoa ecopnelsacedone ao $200 $100 
Sanghbranciscoies-sscee sccoce eee allaecioets Vejspinteisinttneroeee loceesocase 4 | BL 4001. e coenaese|nceeeer 

Apparatus used in the shore fisheries. 

Counties. Seines. Gill nets. Fyke nets. |Paranzella nets. 

No. |Length, feet.} Value.| No. |Length, feet., Value. .| No. |. Value. 

IBOLT) Beebe sacee| SesnS Sesenosna Sasa aanesee 1 5700 SC S100 Whee asl ne dora See coe memeeeres 
Gonttra Costa 5. se el herinc cen cerciscl satires 196 3125300) 545800) |e aeee lee oe sel semester meiner 
Del Norte ------ u 501 $175 10 4, 500 Dil Ue Beer Maaseeel Sscacalseaccace 
Humboldt ....- 11 6, 900 1, 725 190 | BOM IBY acsealsccason|orconallacsoacce 
Los Angeles....| 20 5,898 | 1,455 108 62, 820 $8053 -.oce Sa noceoal eae eee 
Manine a sesen nce 8 2,400 800 114 20, 810 BxaD 0h Secs ee| foes oelee-caaleeeoemee 
Monterey ....-- 20 5,506 | 2,500 178 58, 527 W582. |Kciccaclos Sade. | ence ks Sameer 
Orange........- 8 4, 800 715 1 180 SDs lsocceel cee all ectace loess 
Sacramento .... 1 300 50 53 49, 050 aes Cl) Resto) eaaemellseads hoo 
San Diego.....- 4 1,320 270 58 10, 860 1046: || tedeslcen roa sees see meee 
San Francisco..| 12 4, 320 1, 500 465 101,700 | 10,575 10} $1,000 
San Joaquin ...} 7 1, 050 390 12 14, 400 2 OORT RS OG | eee eerste eens 
SADLUUS ODISpO|ae44| saeeeecee se seme cee 149 11, 920 4080) ic sa5:02] eee ad eeesealsemeesstc 
SanitasBarbara niet see | Sassen peeeace|eeeneee 43s) 11, 480 1 a erate eee tees) lou ocase 
Santa Cruz....- if 3, 360 580 150 46, 350 6, 448 
Solanomsst eas lbetas sos aecesceses|=ssie aes 171 188,820 | 40,750 
Wentirasese--- 2 600 150 5 630 255: lame wernt oe eae oa Sareea 
Yolo es 12 5, 760 960_ 45 26, 400 35875) 20091) 4800) |seee=s eeeeenne 

Motaleseer 113 42,765 | 11,230 | 1,979 | 978, 267 | 166, 841 356 | 1, 424 10 1, 000 

Apparatus used in the shore fisheries—continued. 

Gounticn: J Hoop nets. Trammel nets. Shrimp nets. Lobster pots. 

| 

No. Value. | No. engi, | Value. No. Value. No. | Value. 

Alameda cases saute sav n| bona ol eee aes 2 Gose aGrana evicewes | 50| $1,000 
Contra Costa saasco-ce 10 $20 5 6,000 | $1,000 150 3, 000 
ILOSPAME CLS eeee rare ees ee eer| eee 107 78, 900 W35000))|Secemone ls cfeye Sarsrerste 
Miarin ian 2 Sita bens. s ee ee eee esol eee eins 19 4, 560 570 520 10; 800") eereniacecee 
IMONLENCY; =e cc acc. nese |e ost aeee leneeeebeee 25 4,500 {f0) | Basooaas | atSprsehee = | seers esters 
(OR Gh Gabe nqeeEoEbess loasedaes| |oasscecsce 2 360 | AQ Ne seeeeae |apadessnes 93} 115 
SameDiego saat jas oases |ceee ss] sae emer 50 12,000 | 1000" teeter eereeaae 80 100 
San Francisco .......... 1,527 3,054 | 290 69, 600 7, 250 350 4; OOO MER esas eee 
SamyMateoy oc s-ce< ace oteseee (sesecbccac| boacda Seescecaac aeterssece 300 CSU Ba nerccllgasoac 
Sante Barbardessscceren| oeseeenes| seeeeceaer 20 3, 000 A0OWcck eis aos ematicceee 175 219 
Santa Cruzisae ssh asc accel (os acis o<el se seee veers 71 12,780 2:130 |e scceoceltoeeemeens eeeeea aeeeee 
Solano=.< tte oeeses ce leccciccss lemseoseee 2 840 140 |) 2 dinemica|ldeedoecns|ceeees| sees 
WGlbleeaconooosbosce- |osccosesllbessconcon||becors|>ascdcoces bceoceecce||sosoooee loabssaeccs 30 30 

Totaly. 2s 222 scons 1,537 $3, 074 591 192,540 | 26,280] 1,370] 27,800] 578) 664 
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Table showing, by counties, the vessels, boats, apparatus, and property employed in the 
fisheries of California in 1899—Continued. 

Apparatus used in the shore fisheries— 
continued. 

Val f ae I rea alue o . and ac- Casheap-| Total in- 
Counties, forks, | Value of ae cr value of cessory | ital. p vestment. 

spades, | diving 8 Hare and hana) Property. 
rakes, outfit. : osaTches poons. lines. 

| 

INTC 2S a een Sl alee eriatasie stall scsiessiaiars = eel ee seers WOYy WRSasooaacc $1, 980 
itvinRa Ke So dese eesoreeetees care lacaoeacose|sdencosqcd lpdedodceucs eaemsecsanse IO Peaencagne 230, 
Contra Costa =. 5.2 .<3-cs4s<s6 Bye Se ance Sopeee done Seaceseree 38,600 | $35, 000 154, 577 
TTS INNS eee esas. 556i Sane- sac acl|>anancoced ScabacaceE bouocasace 10, 500 3, 200 14, 635 
ium Oldie ane - 1. o- ee ceiee JIS) Bese oeeen tecooeeces $20 10, 300 6, 000 32, 645 
IBOSIAMPCIES |=... 222 So- eas 29 SIZ OOOK eects = 912 26, 600 36, 000 118, 356 
Marinys 2225.6 22-2s52sce<<c8 : DON (GT SS0N eens esaaee 85, 013 
IMONbETC Ya scnte a: ean 5 eon 2 y 252 é 12, 240 6, 000 42,971 
QOramnyee Ja. osc << =e t Dil possesion 2, 250 
Sacramento a<-s.-5- 5520-252 10, 925 10, 000 31, 040 
SampDiezOw en scons.) =< se Up OM eeseecoons 32, 190 
San Francisco........------- 200 | 578,900 | 230,000 | 2, 036, 282 
Sam JO8 QUIN: 2245.2 -mesec5-- 5, 150 2,000 | 11, 219 
San Luis Obispo ze 3, 200 500 10, 020 
SanyMateos 5-0 s<- -2-=-.-.- ae 34(1,0) Ui ese 9, 600 
Santa Barbara............-.- 3, 895 5, 000 18, 205 
SAN te GTUZ 2-225 ose fers soe 2 259 by aval ees ens ope 17, 502 
SOMGNO%e.c6 52252 see ceace osc 33, 900 44, 000 145, 725 
WienburTe sca. asshe heeds scsi BOG | Som areteesars 638 

GlOMS ee noone eantsnss 5, 050 2, 000 14, 465 

Motel canesces eee : : | 820,650 | 379,700 | 2,774, 493 

Table showing, by counties, apparatus, and species, the yield of the vessel fisheries of Cali- 
fornia in 1899. 

Los Angeles. | San Diego. San Francisco. Total. 

Apparatus and species. a asae 
Lbs. Value.| Lbs. Value. Lbs. Value. Lbs. Value. 

Beam trawls: | 
(ChE Ct hes sa ees neod| Wasoseosoo bodcspad adscooacad lsqopucde 117,890 | $2,358 117, 890 $2, 358 
HOlGuaAClers iret se pe acre eos ete c ee soins cisios ool Soc wiselans 1, 825,455 | 31,945 | 1, 825, 455 31, 945 
[EIGN OU S45 eee ae Ee op oeee| Geeeee sel ECCeeee sre eees aac 9, 000 270 9, 000 270 
Hake on wihitetishas-| 2222-22 | See meee eecerre cic nie eee a= el 7,210 72 7,210 72 
Rov M TR a sao oe Sete ae lee SSaceaee| Seeeeans) Gooaeeo sed |saqeceps 8, 500 127 8, 500 127 
DGELOPEN Sasso asta a aeeesisce |ereeracec|| Shite pemeaeletmeenes 5, 000 50 5, 000 50 
GC RUS eee sae scare Salles ces lester tele intel [Sarerrenisis 11,915 238 11, 915 238 
ORI SERS ee ee Pe eee ears eersreee rere cate sists teielciallelate steverers 261, 902 5, 238 261, 902 5, 238 
Skate’ si se25 Ssioe2ci ce 11, 000 110 11, 000 110 
Tomcod 325, 538 4, 882 325, 538 4, 882 

Motallec2sSsese==:2 Lekousohts|Rotaasss|aboecqcess|saddodsc 2,583,410 | 45,290 | 2, 583, 410 45, 290 

Lines: 
Map coins silken eeeelEekehonosalteeaaseo| aly) ||) SSO llesaSacnqcd|sococeacs 16, 250 650 
Barranco a Salted. ssn |neoseseeee see sees)! DOR OOOININ 23000) || Reece 1-2: |\el-20-~i51-- 50, 000 2,000 
BOMILOSRALECOe ses eee nee eee col elie coOM im (OSOME seb arecst|miniaas a /atate 17, 250 690 
God: salted! =. =2..2.-2: - 5,917,181 | 178,054 | 5,917,131 | 178, 054 
SVCD EINES en etl ee | er aera ed OO unt SOOM | tela mers ateyare' fevetaler al=1=.< 7, 500 300 
MABCKerel salted pn ees poeeee ere ee ae ne On DUO he PAO) peeemecise sie |r selene = 3, 500 140 
Rock-fish, salted ..... | ane eee ree OT OOO Um DOU ne ie sapere llotereretelaieer= 5,000 | 200 

Del Owatall SAlTCO soe oe masala mee) | 20,000 |) 2 TAO) loca areca aces fare 28, 500 1,140 

PROUM Esse cis aoe eee ae 5, 917, 131 | 178,054 | 6, 245, 131 183, 174 

Seines: | owes | 
MarGines\en canis aie 150002000) 15108 000); | sess meee lise cre ties | leaete metal ePererseetn 1, 000, 000 10, 000 

Miscellaneous: vo | | 
SIG co Se ee BEA aee| |. eee Deiat yaa UR (00) | Saaedseccs|lscousoaeel|socrocascas 1, 000 
EMPETIG (SVG y hus) thane em ee | ORR URE | _ caer Ber |e er | ee | (ee ee Sat OPA Eee OE ae 8, 422 
WHEL ONG) eee te oe sme [eee ee een I oe Se 207,392 | 436,272 207,392 | 486, 272 
Wilisleoilo thats =e |tcocesen se |S-neeeaslaceeceebiec Homes 471,516 | 18,998 471,510 | 18,998 

Total. jJeens sees eesti haat ack eee 1, 000 678, 902 | 458, 692 | 678, 902 459, 692 

Grand total ......| 1,000,000 | 10, 000 | 128, 000 6,120 |9, 179, 443 | 682, 036 |10, 307, 443 | 698, 156 
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Table soaea by counties and species, the yield of the fisheries of California in 1899. 

Alameda. Butte. Contra Costa. | Del Norte. Humboldt. 

Species. 3 =| eo | 
Lbs. Value. Lbs. Val. Lbs. Value.) Lbs. | Value.) Lbs. | Value. 

| | 

Cartfishiney soa eae cena |. eeu eae! Beare: 1151 00) 29200)" Seles qa3 eee aeeee 
Cullttis2codie estate oe | aceite eiseeciole sien PERN Pepe Bel em | eae s eZ OIE RAF St 4,000) $120 
Mlounders,treshi-.c--ollesceeeeees access sl==- eee earenec| 43, 290 G66) 2552s acces 95, 200) 2, 304 
18 uo lavete (ean ee Oe OE eo cel eee eeeeisa | Woceee 25, 740 723Y ) See ee eens See ealecsays 
Herring, fresh ......-.- ree hoes ee DER BSE ese et as Ne ees er Ne ee alls RE ye 30,000 700 
Herring, salted .....-.-. AAS a fae eae Weeds eee SC [ae eee Oe Sg Ceo cclnaecaaS , 000) 290 
Perch imesh yes = ame alec tee arabs fancies ee Ss) Seka ees erererete lo aneras| es cteverateyel ere ke reraal aeetoretcge 26,000! 490 
Rock-fish=ifreshiss:-2594| eee." 22.42. e see nd bees eleeee eee ee eee eee sees eeeaees 20,000) 600 
Salmonyblnehack 20 Nls.5....2.te 522.0 heeoee [oso = a|leseesosee|ssoncec| a segseca|boccans 21,600) = 755 
Salmon, chinook, IST ate 2 ell eee ee ee 112,000) $480} 2, 807, 893} 99, 771 136, 000; $2, 340/176, 100) 5, 189 
Salmon, BilVeI yes sel ees ooo ee Paearctoe tiie etaal| Dee eee | ta crspyetorereeal| Oo ctepeiene lage ety ae | epmesnenete 60, 160) 2,105 
Salmon) SECC Carr na ects Amen cal ears te Eo ee ellie eee Rau ing se nee © 113, 600) 3, 876 
Sates ioe conse eee crete Sn ae Sretere ch cl ncteray etic ele | ete ore cays eter nate eae clay eas eta 20,000) 400 
Shades.) eres. kai 320, i94 45 236)\. 223 2222 | ieee beer eee 
Smmelie esate ores tice eal et Seto ee ee he oe, ES eee Ie cme (Rowe Bee cele epee 81,000 2,430 
Striped passla-.-sssecs 57D; 94723. 449) os es eae cell ees jneeese 
Suns eon ese sesoss es = ae 49) 860)" (3,465)! 2252-2) 22225. 2, 000, 30 
Sumisfishy 8 isc s scene See cscs ol ere case eiecmnen leeeeete| pe seelescta ees aren [See Soon eee 4,000, 100 
Glamsshard S305. Se Ne aes Ss -|Resayon [Soe sale ce ter | See etree iepe leer epee necro. 24,000; 600 
Clams soitasee se eee “GL 20480) $8 77D0 | aaa nda eee LOte OOO! LOCO Fl Se ee ee ee eee Ls 50 
IMMISKe |Sieea eee seen SAAC OO eS 440 Seeee sl seeeee fects; eek (Pons capslelee seco ese ina yd eae ee 
OTADSE Sao b seg se ase hel | ct ee eal cal Eel bes oe Scere eee eters oars | eee 12,000} 275 
Shrimp sdrieds-.-.. | algal alts) «UPA Bo eS eames 7 8845940 184859] eee han ea ee Al earoer 
Shrimp, in shells....... B21 25) PS 8b] ew aleeee ce 409; 800) 360372)... ssacsloenemecec een Geet 
Shrimp shells.......... } 62,015 104 | soa |eeeeee 310, 078 620 P22 oles oa oalPeee eee le eee 
OPS ECan ane pe acetates beens een | er eel oe Denial) MO isles geal sease se 4,000) 4, 000 
Rerrapinesuee ee sees ce =| rote ee assets aes | eased eeteere a srick!) gi levies eettesaal acneona ecoeacal ooanot 

Motaliaaseres cess | 1,118, 739 ivf 370/18, 654 813) 5, 429, 253 172, 862) 136,000) 2, 340/704, 160 24, 314 

| Tie ss Angeles. ee Monterey. Napa. Orange. 

Species. - —=| = 
Tipe Value. | mae Value.| Lbs. |Value.| Lbs. | Val Lbs. | Value. 

i | 

Albacore or tunny..... DON TTGI ee S3U2| Gees oes || eee DTNOV| ee HOGS anes eee | sSeisc arse [tees 
AM CHOVAIES o2- sacs cose case eee oe Decca alee cease eictoee ere 6, 826 1 Vif | BOR oerisee oao meses to ae— 
Barracuda, fresh....... SOSHOOO lS Lid] eeerernall Seer | 18355201) 5/385| 32225 \o-seee | 46, 000} $920 
Barracudas sallted:..oa..: |ce cet slemecing=| e-se siai=e eae | 22,085 88d|sscceabeaaes lamecease|looce= 
BONITO Eten-Leeeeoeee 12, 420 a0 \6] Meena ees (eee | 9,817 AQF E22 | eeeee |e Seisteeets [erie 
@rogikers-522 5222ec28 11, 219 QDS ssccone dS bere Nacesee se Reece leone eeeeee 9,700) 251 
Guilltis-codiear-sanee 11, 000 990. cee. cal be eats emereeal Wa ooaee | Seace +l Seems leeee seat eeaee 
Flounders, fresh ......- (1085;463))/ 2042 cece oonleeeeees H92730l) 249 | Pee alee 89, 910/2, 268 
MIOunMGerssalbedc: = == ml eee ers ae ewe era |e eee eee seen eee 20:090); AO4 os eee ae eral bere eerene 
Herrines yireshee aes ese snes enceeee 20,200) $101) 26,278 BOG 4=2%5)<| cca taco semen eee 
iWerning*salted) 1225 cele ee meee ee See oe he ee oe 7,589 TOG 2 peta es a a ees Naan se 
DEWshisShls settee cane wien 22, 000 Boll belo sane eee ess [Sele cece ml ee see | noe ane | seme eae eee 
IRompafishie aan Seles 35, 240 NOD Raceeoase [eames 6, 010 i ko) eas Pees a Baeeosed occ. 
Mackerel eee neeee 49,240] 1,460|.......-- eae 551595) 638399 | be eee eesee | ene eee 
IN BO Ney 5 sea eae ea eel Se Seep se lPecemra ere] (Nee RRs yal ne nce eral ea em Steel la 8 Soars 10,000) 250 
IRETnChe eas ese eee tie. | 70.192) 1562) (685560), Zoi 1165832 |e 2reSoiee seca eee 5,800) 159 
Pompanovaeeees seoes-e 6, 600 LS) 2, Reread (reenter Fe aes | hae pene ee fel nord es Solan es 
Rock-fish, fresh........ 244,000! 5,631 435600)" 12) 180) 4245307 2a 44 eer | eer 68, 607 1, 544 
RoOGk-fishwsalittedi= S505 lec peek aa eee Soll pe ops eee | bua em mecya 31, 010 1,240 BR i sera lerehg eI CO 
Salmon chinook dreshisje2 sso ese paces. are ese S P| ad aa oa 294 486 Jd), 184i. 2 ac] oe ere eerie 
Salmon,chinook, salted|........-.|....-.- een era eae 3, 000 DIO seo oe ecelpeee see | setae 
Sardines ssc. e ee eO15+ 000] TOPO) ease! 
Scullpinhyea-ce eee ee ete 3, 000 (6 Saesaeer 
Sea bass, fresh ........- 77,675; 1,554) 102,400 
Sea basssalted) = 225. bilsexeos nce aeons lbeeeeceae 
Seantrowtee ey ecco see | 27,100 ODS menseee 
Sine liteeec eee ee ares | 168,162] 4,794] 100, 670 
Surifish)-5-o2s-enacacee 645890; e238 ieeeneeeces 
Wihite=tishiteesee. eee) 43, 100 S782 ee eee oan 
Wellow=tinyeses-seeeeers 24,000, ASO NRE S32 23 
Yellow-tail, fresh .....-. S000 a NOLO eae see: 
Yellow-tail, salted ...-2).2.222.4-2 eesti (See ee 
Abalone, dried......... 63,930) S7s622|/Pes eee 
Abalone, shells ........ 505185) 51 O08 eaeae eae 
Clams shards sseee eee: 3,680} 2,659) 234, 735 
Clamshisoltss-8 see see aoacee tes cee 158, 120 
IMNUISSel Sts s5oetae cence. li Sees As NE et a eal Re eee 
Scallll pst -emeecre aes -ee 3, 939) WBoleheerevesie 
Ss piny LODStErSaee neces 140, 886) B22 [ere sis'ererace 
Shrimp, dried.........- {lo a ea = & yet ape 268, 250 
Shrimp, in shells.....-.- to be savers StS Sa 411, 950 16, 7a Hits es cod See eeicliwe eal bee eeelncseeeee Sasee 
Shrimp shells....-.---- ferences a | roe eres 921, 375 1; $42). ke see ee ce pee ol aoe es Memos ee Vee ere 
Squid, dried ........... [e282 ne i A 6290740! 8682 |e eras eee eee eaeee 
WLOPS S 5a peesee oe esene leesemecone Beco 3,200) 3,200 100 60] 3, 600/$3, 600)......-- eosce 
Wihalevoils: secs ae ei eet ears en) me 8) (ES 9 ae (ok a $53790| 1193 (See lee haa eee Inpemae 
Aligpee: lsc sce essa 5 Se oe sac 2 bis cledaieie sal srepetelers cists l'on Sees 35, 824 Bi] beagel bacacel | saaaccae|bodoc 
Other proguctsss eto .|-seewae soc aeeeen eeeeeneee leona 94316) sQNBTOlaec eal sence be eeeeee leaeaee 

Mota 2c seeoae 3, 960 062, 82, 371)2, 823, 060) 64, 495]2, 455, 812) 80,821) 3,600) 3, 600) 355, 417 8, 648 
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Table showing, by counties and species, the yield of the fisheries of California in 
1899—Continued. 

Sacramento. San Diego. San Francisco. | San Joaquin. 
Species. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Albacore or tunny, | 
sunlheal.. S36 S02 R ee eee ees eeaercac 65;0007]' $2; G00). 2. 22 -2<.- od caaosts dal See eciste 

Barracuda. treshis i 7)6 s<2c60<<s|acancecs Users Nae ies See bane acer coe Beoreaosms seasqans 
Warracuda.saltedis..<). -.ce2ce.<|¢ a0 5-e5e DOO NOCD ims QUO | eet steels ai llasais oca'erateralol| a = .nymintcro ate Ro error 
BOM OMEeS ie ac. c |S eo seces es [aese secs 7,500 271) hi ene -teeee Berea Suen HpoEcnnapel|Ssasossc 
BOM HO NSHUCR =.=. Sais oo] oad eee lemons CIOOON D608 cae Shs cchwce tcl i occce ee snleaseenes 
GaEpieeeee es sos scan = 6, 339 $63) |aaeecbences|eaeoee se 174, 000 $613 
Cotrashieee: Ser <5 2s. 175; 081 |) SASG8b) Ae eae Saas seme cess |clee ee eee ae 2,721 
NDEI COU = re oe 2 acters rata matere tare tte mem tate arate ore rcterstete 5 OL od he 78 0540 - . ce asoeel i aecke 
WrOQnRersie. oo 52-.05~3 frosts |S eens 20, 000 (HU heme seceadae|lh asesecour lecescaamcs SSetnE oe 
Gutlins-cOG 55>. 3 2a X hs Sobek a alee see sees nieces ai POL SOON yt en QOSu stare airem alates 
Blounders!:: 5-232 5.5-. te Sues etl lac ease ADH S797) 1S, Cees) 3 O91 450) | | OOO TT |< o- aleaeeseee 
Hake or white-fish...|.......... Ben corns Possosobeed Soseotee BOVE a re PAs eee eewene,s Nhe Set 
Elephapatateee Scams pees ce noes cee seer eo maacclocecsacs|: )) BONUOOIK Gens C270) o Sacre ete eeee 
Hardhead... 1,169 
Grn eee ores ee eee enemselseeeeceen | 20; 00001) = GOO) sl O24 000) is Va) 240 ee aman arate ae 
Jiavalslh. ges Ne 52550 aaceasocedleccosose|| — IASC ecOUN BSSEE ARS Poe! Se Scosssno ssececsocd|bsosscce 
Ema HU SA LCO: anes aoa soe les cc aseele  —SOLOO0! |) OTs 200He eo ceieat=| Smtarararalerarate | arelole tes elo a amine 
DOME A. 32 sb oe gecesa Seeesooaed paoeeaoE tm ACOCUT Danes = O4 KIN ie wits }ts 0.1) al Schaal aoe ore as iocecc an 
Mackerel fresh®. 22. Wiis sec cleecccanis 13, 200 OU oll BERnaossesee Seeoee becc merecaacce lseecec rn 
iMaekerel Salted’. c2. =| 25-25-a5e=|s 05-5 <5 14, 000 HOM |P2 case sess acess satel Soe seas E tees 
TN EINE ios See es See orl 12, 000 S60) | tet e sete altes oe cease lcs teen eee ee 
Ovtopussaes 522 2>=5< LS Seer otra eters stays leone mreeminetacl me cleat BROOOT ia GOON Sos cereale rarererans 
IRercheer aoe 232 o-ce 22 | 1, 004 173 18, 381 552 40 JO53 he ST G0S8 |): 2ncccceelemeaee 
Rikeye sae Le. 905 BD) eseick oeterioe |eetaseiene | sctornterecemae 472 
iRoekeushimeshe==4- -|.-ccscencc|s- sec ae] 135,797 | 4,074 46.9157 le, OL 6380! Stee sees le eee 
Rock-fshssalted:c..--}ooa. see sccles ose eas 20, 000 SOO Senate mek cms Powiseate emtete | acios Reperaera le seems 
Salmon, chinook..... Ie P4OD FSS! be ONG4D: 5 r= 101< severe etecell erecta ever 55, 680 2, 559 
strive b bast: Cece eee Pee ens as eemonse 20, 000 6000 |) t,828;000i |) 6,640). hase see 
Bealbass: 25-25..2s5—-.: Ween eer eo laecicecise 19, 000 570 S8G4902 iI) « \OvisSilbsos a. -selosecsae 
Shade aes. cseser oe 1, 226 p>: S| Ree eee a tea (oe ees 619, 496 3,577 
SRT: So UE SSE © ae ee ele sei [tess peers (ever ee ae LT SOOO Hee DION ee eesosc| see secs 
SUPINE) hia Se ee eee al ee ae 33, 000 990 TAGIOOON | Soy SOUM sect saseae teaser 
Syelmictinill ee esas el SEY |) © ulile | ce assbh ead Goreescal|lpssopasccecd Ebeenocaa.s| Coosceeesa ce sbosoc 
Siripedipasse ss see Ri Gi saa) Sacto te Sainte 537, 200 2, 790 637 
SU REDS E(2 01 00 = epee ices) [rs tots, ul Mga: 1015.5 130] eee a ey EERE oy 63, 810 3, 420 1, 335 67 
CSOs Fei C151 Ss es oe ee ene 21,000 630) Pesta sae eccalecince seen aaseeceses asecree 
TUTE | SE eae Se |e ee (ge PLA Se tar ea et) (eer es 375, 538 | 65882) |" 2.2. e beeen 
Wilhite-fishysc< 2.220 S25 } 5, 200 91a Bee eae Eee oer MpeMEeee ss mets eis oc 
Yellow-tail, salted ...|.......-..- 4 OOO la DOOM Bence see eo | ae a5 -oee es} Speae ees eee eree 
A PAlONeOTICd = 02>. acl sce neces = OST 750493 bane acere | Saeen- ses| Sania sone leeeoeeee 
JN nine, Rigi ie 28 See ees Bae eel CPSU Uae hG 09 / | Ree ES: ema a eee laorgmebede lodeoccas 
Oysters, Eastern ..... DSI20OQOOM Es 192. OOO Sac seeeeesaenaaee 
Oysters, native...... 3, 600, 000 75000) || ste Boas Soe see 
Cribs ees. esse. 3, 664, 680 85,509) | ace ace sale eae 
Spiny lobsters......-.- fe ee Oe ne ee ee enol OOO Mel GSO [ect eeys oars sili osinee om <1 illarata cima erere femneterna 
Shrimps, dried ....... oa Reel sae eee 177, 187 a VALG) enone eel int eo emt e 
Shrimp pnelisget: 3 shale eco ae 2 ee 620, 156 g ISO. 1 0) Sea ok AS es ee 
PRE TSe yy LET es ee ern Be eee Ne Ree | sae er arse oe oot see oll ice eres Sekine ora See 26, 460 2,520 
LPL EE S010 eis ee Sie al ree pe 8 eee Mae es |e Be Renee 2073392.) 43863272) |e oseete seme ees 

See ene eee oa Saree 471,510 F wowenseese|saensoee 

15) el ect oe 622,024 | 22,085 | 1,655,950 | 55,315 | hee 000,777 |1, 785, 700 466, 690 14, 335 

Solano. Sonoma. Stanislaus Ventura. Yolo. 

Species aes 5; ] ae 
Lbs. Value.| Lbs. Value. Lbs. (Value. Lbs. /Value. Lbs. | Value. 

| 

Be) Le Fype eet eee Sots We Sessa PECs te INES Seem [reer ee mest ees | Oe ee Werte: 41,900 | $419 
Gatetishes sess 3 2. 8,910 S350 ee ac eniieneie es leis cne | He oe een eepe cer 194,000 | 4,750 
Mlounders 2-2... 6, 000 LSOWEE co cltada se slensticce ntact ees 21, 000 | $680)! Gece cee sees 
Haurdhesdss: 77.2 23, 250 (TENS oe eT eae Bee hr amend Sot eee 86,525 | 3,028 
Bere hear ee I ao wan en se eae er eC SES Me oslo al Be weciome ee aa 2,520 344 
Lye ee ei ee ee eee ears nese ee ee ene Le eee 3, 300 132 
EG Et) 1 wea See kl | ee ee Sl Se ee ep eed ine Pace pen 8000) 240" es 2esec | sneer 
Salmon, chinook..... PRESSE Sro7fointt UoiB 3 Ne ee ee ee eae SANs Bensoosn oo seets 78, 800 }11, 188 
Shad? see se ese 55. 18, 060 ATA WAN 5 hel Merce ene bone eee ope enos bsobb sen baseocd jocoosdec| lscaeo= 
she Git Jo Eo oe Bee loeccecdbex bios shen Scere |S eer ie esc eae Wabeaes 6, 000 TE) posaaed|ooenen 
[SpE a Oe ae ae eri See el eee ed, Re ee cease [eR Ae sats 126,100 | 2,522 
Striped bass........-- TOS NTO) (ess A SUN erage (ety Se | rey | pa Te 1 Sal eee rial (ages hte 
Sturgeon: 324-283: WU UM  RSais 5 Poe) eed ete Oe ene ee el ee 2,040 102 
PuMni-fishes 2 2 =e sane lbs Sars e<- 2 | ese Seceaae Se ees eee eee es lieesns <4 8, 600 DY Ae RE ess ese ccc 
@ilsima Nard s-oo. ose osces ese | eee eee: Retain Fae eae | ree TGHOOON I ol GOR Ceee soe teens 
Spiniyelobaters. S55 oS sols sao e foes eee esas |- cies <- ee face ete 15, 000 el eee Meena emnoe 
d Weide: \ 8) 1 Gee Se ame 260 |13, 650 ai, 300 | 39, 900 $8, BOOK |Seteericc eee e Jeceretee}eseeee 

Total2o-2 65> 3,080,568 112, 256 18, 650 | 1,300 | 39, 900 | 3,800 | 74,000 | 1,900 1735, 185 |22, 485 

| 
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Table showing, by counties and species, the yield of the fisheries of California in 

Santa Clara. 

———e 

Santa Cruz. 

Lbs. Value. Lbs. | Value. 

1899—Continued. 

; | Opiaeo. San Mateo. Santa Barbara. 

Species. | é Mee o< 

Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Albacore or tunny.. 1,411 $2. | 5 ck acetal nee cee emetecohececeices 
Barracuda, fresh....| 35,268 | 1,281 |......-.-.|...--..- 47,900 | $1,198 
Barracuda, salted... 12,000 (60,0 erase lee ase Goes etiens cee btras 
IBOMIMOK aces eee seaSaese arcane beeeenes Laooaes 21, 000 525 
louUnGersteesee cess 9,192 S46) |S 2aee es eee 27, 000 710 
Kamps nigh eeeeeeeaeee 1, 868 69; is est | eee 4,000 100 
Mackerel .........-- 2,118 (hol SeeeAsoaleeEGe an 12, 926 323 
Rerehbpineshese-= ans: 2, 822 ill Secu ee aad aeecsace 6, 000 150 
Perch, salted.......- 3, 000 10k Momerae Seceeaane acto od socsceda 
IRON) a 5 snacooocg|leeacssed||Soacsoss|osensade lasehocedllbpscogad|issscosas 
Rock-fish, fresh ...-- TWD O9G) as biDueeecemce Necastehoerces 14, 800 370 
Rock-fish, salted ....| 3,820 LOU Paes «a |Fon ce ssilanseoates |saeceene 
Salmon, chinook....| 4,000 GPO) eae eee SaaS eenal Moaaaacs anecree 
Sea bass, fresh....--- B99! | MAD Silleee seria eee eters 21, 300 532 
Sea bass, salted ...-. | 12, 000 A280) | Seto. (Soe ee llece cere |osccaeee 
Seartrowbe ener 2,368 86i | Sai et aces Soh eeatelteceeeecloseceree 
Smelt seer 39, 597 1 PN opps oe Abe SOA 7, 000 175 
SSN ths ere at eh heel [RS ae As Moe A AV PU eae [peewee eracetall Srayets eisarele ere rete 
Ain resi na, = Ae AS Soe ne cemnen| onacaese seeceros ee eae 2,500 63 
Yiellow=tailieecacoes- 1,411 Gy asda nce eee aces 4, 320 115 
Abalone) driedis- 24-522 -5-|se-e = bse Sseedllasqsa05% 56,125 | 2,245 
Abalone shells-ee2 ss | eee ool eee | sehen crate eaarre raters 
Glams: hard=-2. 22. = 40, 015 CUO ee Seer bee anaes 
MESS Basgnouseseces aoeacona boreeseallsasaces4l lonenatos 
Sjomany JO) OSes Hose. slesoeanss|lsss sssas|scesacosioszoacce 
Shim pradried ie s-css|seees ac [een ane 151,875 $15, 188 
Shinimypisnelll si eee ee eee ee ee 531,562 | 1,063 
JURORS) Bo cogacesoacosdipsocnseolloscasase 3, 880 3, 880 
Sea-lton|oiliss2----- - 5, 250 HOM eee oer aoa onee 
Sea-lion pelts .....-- 18, 000 GHD AG ceeseus Vee 
Other products. -----|-.-----: OLD A | See esis eesti: 

“ttt Mlo gobo sone 341, 830 | 12,713 |687, 317 | 20,131 |655, 893 15,597 ; 3,400 

112178 | 243 
4, 580 92 
6,657 | 266 

71,249 | 1,425 

“"6, 585 | 3,467 
58, 958 | 2,359 

"85, 340 | 3,414 
210,685 4,214 

86,196 4,310 
32,245 | 645 

D |677, 578 (22, 800 

Table showing, by counties, species, and apparatus of capture, the yield of the shore 
Jisheries of California in 1899. 

Los Angeles. Marin. Monterey. Napa. Orange. 
Apparatus and a r Sd) 

a eae | Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. Value.) Lbs. | Value. 

Gill nets: 
PANDA COTE OMAGUMUUY seers a= talta| eee | eaistainicialats listoreisrsjoce CRPAL Ue eee ol eee aaeetesal sede cciaollcocoda 
Anchovies ......--- lSeeeoe tulle ceesea benobouae aeereee Gi SOG A 77) Oe cisco sae oH eee | 
Barracuda, fresh... || SDOLOOON S 7A O00N ee aeer al eeeeea 1406401045099) eee sees |eeeeenie 3, 000 $60 
Tena VO Dlolayy REMRENOIRS| bh cao bolsaouceclocockoselbocosee UFNOOO) Nie; A680), Se. oes eee 
Mlounders; fresh —_-}' 139) 763) || 37478 e- --e<--) olen -in ain BO) 494 DADO Wl eee cereal Ssimioe Sel lee oerciealiseenee 
Mlounderss salted |sacetcisee| sectssee loose lees DOROQO ASO ee ere | ee sates | See Pee 
Herring, fresh ..... I Seretapacnie Sell bieeict rete 15, 000 $75 | 20,000 AQON Feace cs ceaeaes| moceee eel eeeeee 
léteraahaker GiMheel Sosailcoeeseacs|bede ses asoaeaecc|sassece 7,539 D7. eee Seder orem maclissonar 
Tewashieeeseeeaees | 1, 500 23 
Kain pofish essere ecemer ) 
Mackerel ........-. | : 
Rerehist se: asec cess lafefelnrereiare 
Pompano .......--- : 
Rock-fish, fresh ....) 18,000 7s Bl | See eeee [SS ar 1404935542288 ems es entases|eeeiee aye eee 
Rock-fishsalte dices easae-eiee| ses oases Sate are } 10,000 ADO Se Ss cseo5-ceec eaeeeeea taeeae 
Sardines! s2s-see-2=- 15, 000 G1 PO aes Penal Me aeeee Sea eee aocaoel Peracec acormcaor seco ac 
Sea bass, fresh ...-. 663675) | 15 334a i O14 0805 | Me s66i | all O00N RS, SOON | eee seee [eee ees see eae etter 
Sea bassisalted! 2. c|ee ees she lenses lee eepaectel| nerine rye 2, 000 10 Re Cetera aa deoore 
Smeltitocd ss cesses 79,482 | 2,284 | 67,114 | 35020: 4 904 a TOG enc tera) emer tere sereiats ores eect 
Suni-fishteasss-eeeae 12, 000 TSO oe ces a ltoreis aca vcie I taretwit wiete etel ore v= laa eens See | Sreeeee celal ho apeee nee eters 
White-fish........-.. 35, 000 FOO) | cpeectaherctelltacara Stato Sk erence Sell Boys Ll ete neti See eereyal lanes eee | eee 
Yellow-tail ........ 6, 000 BOAO 2 ae ee eer ae 3, 000 GO Gl aves oa Ee ace eeeciseinte lene ie 

Totalesecsaee tee 767, 420 |16, 9382 | 173,194 | 4,461 | 634,870 |20,054 |.......|.--.-.. 3, 000 60 

Seines: 
@roaikers\.sscec ascce 3h, 2a) Da tee nl a el teen ee ae metal se ae Silene 5 dal bececoc 9, 700 251 
VI OUM METS serie els arecctasa| Seen ee etal oeioetens 8, 306 BEG F Se soalen ease 4, 000 120 
FROTTIN Baio6 4/5 abi tal vessel late eres 5, 200 26 6, 278 1 aeeeeeel ERSeee Secoenoe| eccace 
Keimne-fishis esse 5, 240 LOD eee eel oe Salts ac wenies | fecierctec ee eeee| fees siecle aes eens 
1 f(0 UI Ke cheese appt (PSC ENS Petree oo. loo ne Te Oe er Cee ic | Sania cas |AaecGeclnoessos 10, 000 250 
IRerchibesetacs: seen 40, 192 812 | 51,420 | 1,286 | 45,100 S50U Re ceueralnconmayee 5, 800 159 
Pompanore.ss-- 3, 600 DAOH ee eicee ae fre hore hall oe Rateewerts | Sree herarell ete crereiecel| etetereterel Sree eerie el eteretedte 
Smelt: o2c/jsaceeesioss 83, 680 | 2,510 | 33,556 | 1,510 15, 120 6054) st eee see eS 25, 600 | 1, 068 
Squidsdried! tesee a et ete clea oe eee [tases eases WE EN ES R74 eae a scodsoll>sconanollae cose 
Suriefishsses-seeeene 52, 890 | 1,058 | OHI Rares ral Fe 2 AEE ceo ences 4 neo ancl lseracicre 18, 400 368 
White-fish.......... 1,500 10) eee e e| Hae ae (nie: 3 NOE eee Pome | SosceSclisg icosoc|basdat 

Motel sean. se eee 190, 321 | 5,127 | 90,176 | 2,822 | 697,544 |20, 695 |......-|.-----. 73, 500 | 2,216 
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Table showing, by counties, species, and apparatus of capture, the yield of the shore 
Jisheries of California in 1899—Continued. 

$f 4S, Marin. nterey. ) Napa. : Apparatus and Bos Angele fa } ue terey , } apa ee P 

SENET Lbs. /|Value.| Lbs. /Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 

| | 
Trammel nets: 

Albacoreior tunmy=|) 20,000!) ‘S300! |S saree areal cecsc slots lerapelare tere Sl lm apeisiet=s=i\'= eisictasas2|(e.nieis epeca|lcrormrewers aialle gare 
BOnitomescee sea Ss: 6, 000 OC) AES Res eee tees pmene weper i meee (eo eee Ile | oN all arses yepaenee 
Growkerseoss. <2 8, 000 200)\|P eee sees Soe ee eee eee | apa aati haem tel eine ees eaten a 
Cultus-cod .......:. 5, 000 C0 OM aes Ss cclleaaaseal (Saaaneerd co kane tae {Sec |seabcedladssboso|vods +e 
Flounders.........- 8070001 LOPA Tbs | Reeemeens| sees A500) Mano0) | eee |Scece ne 10,000 | $250 
GNA eee 15, 000 225s | Dee Sap |e seeal hme Ss Hs AS eel Serer) eee ee reel Reta tsevedl tee he 
Bercheeree ech eeee SOROOD | 7a0) || SIRT) | Ce GREaND || QO! ||Ssscuodledoceea beccuscellescoce 
ocKefish=:<—-25.-5- GOSO00 TIME SHON Reeser alee ace 900 | BON hee eel cee 8, 000 180 
SCH pingesssee-eance 3, 000 DN Conceal neene a atel| Rist or ean fal tee eee mete otal Saris eer; rere 
Sea DASS sen see = ts © 11, 000 220 | 11,320 117 Ay oe See Seek ae aero Prorcccel Maeeos eal eae ae 
Pea ULOUGs-22 = 5 = 5- 23, 000 GSD ee ee sal a cysetee |h rn oeaell ee e iehaeeeie cl eersys ete oh cre eet eee 
Yellow-fin.......... DATO al RAB ltrs sce mea ees: |e aes eres eee ne eo | Zc eae Eee 
Yellow-tail .......- 35, 000 AD, Nel ES Saree Meets) raat te | be 2, Sal Aes Ae bone aa eam se |S cn 

ANG) 71 FSS renee 1,047,000 24,597 | 28, 460 599 | 31,900 DESH Kiseeeeleenecee 18, 000 430 

Lines, trawl and 
hand: | 

Albacore or tunny. 776 Dre cfapserc al toe sae 20, 815 One seeeal aanrser leas ateyare | Sean poe 
BATrACUGa hres = =|) 8S; 80D5|| OLDE cee eee alent = 492 380M H28On|heeeees Meneses 43, 000 860 
BarracuGaestlhedes | aameeee cells. leat ce s.elciel| seem arate 5, 085 208) | esiss-|laeqe ene) sone ses|- seer 
IBOMICOP eee eee ne 6, 420 6p tastes eee GEST Ut oe LO7e lee sees ee ise rane Eee 
Gulftus-cod2 22... .5- 6, 000 120 eon cece cmos |tmice meee ese ses lbonsee a leeecccie |e caeinasel ee eeee 
Flounders. ...-..... 1383100837409) |\erras ate eel (= ier 8, 480 BOT) eete leis occas 75,910 | 1,898 
Jew-fish.....- 5, 500 BT Serer ret ote ore cree We cree spall tee cape cell evs aA SH oy epee ae le a ope 
Mackerel .........- Sey ou) || aU) aie see ee Ras ASE HOBIE ONG TON Meek oe aaeeeetl| Saiyan pee meen 
Rock-fish, fresh....| 171,000 | 3,988 43,600 | 2,180 | 282,472 | 8,480 |...--.- oa eeac 60,607 1,364 
IRQ@LEK IO, RANE lel peegeoans latoband Sabeoacad|lousacec 21,010 840) |eecemmclosecec|seeocce sees 
Salmon, chinook, 
ERD a Das bacae oO BoB RC Rees ESAn ee Deer seme ee aes DIANA SB lel Ge Bee | See ee ee reee Oe 

Salmon, chinook, 
Sante ee eest ences S55 cocoa an Sal cisejejqclayea| smatemiare 3, 000 DAK NT tececos| BEnecer BAnnasantseacioS 

HeatFOULs = 5-—- =>) 4, 100 23 ble exeeicvsreal| ietei= r= 20, 600 (HSMiPSasesolsadscoulseoseane Sonpes 
Wihitestish=: 2s.) 2 6, 600 TAS: este eeallometece lancer cel sncnewsl esse cen | seeecenlecsomere saecse 
Yellow-tail, fresh ..} 12,000 10) Sees seeee| seaseue 8,813 VGA oo ose lames eis 5, 000 100 
Mellow=tailsalteds ease s.c4) 2oaacne |t ocesee alesseer- 15, 100 6040 Sees ates [Sats Ue Tapaebere 

| 

ROU se os =e 422,701 10, 171 43, 600 Pog akss0 || CUT ORB) Pests epeecec|soorece 184, 517 4, 222 

Pots: | 
Spiny lobsters....-.. TAOR SSG) |: BE 522" |e asapseces tse retell ce eam ete ieee metal mele mare 57,400 1,435 

Shrimp nets: 
Shrimps uanish ells os) esses saise|sese ree PATA OBO HUG WAI Silt 2am rataroell eereeioe ole siacinne [erie larsie= le aisielereleemertsieec 
SIMU PSAOEICGE oc s|te occ os |aoree ce WOGS? 2501203200 |6 seo OO Sep eee eee oe econ eaeceer 
Sinmsiny aja Ieee eeee benpeeacec| Geeeese } ARPA ism |i lakoe AN | ole tac e | eS vial ees GCS e ares ine cae eriCe es 

TRS iG [phd ee es ae 1596 570i 44nG4bn | cesses Leer eet 5) Rae I oe Nee 

Tongs, rakes, forks, 
etc: 

SCauvOpseesassscseec 3, 939 (Bisw \ lasecon nar ecoeaad anadoseee lSneeseal lacasann ddesoda bnconqcsmsonsc 
Clams, hard........ 273, 680 | 2,659 | 234,735 | 4,401 | 28,800] 576 |....--.|--.---- 19,000 285 
OCVAMSHROlGe soe he ee eee Has 53 3a 208) eT Sy fl PS oe ee ee |e Oe eee Maen SPAS eos et aeee, 
WMinresels £2 mere Po ere toa | aoe eect el a see 18, 967 TOOK Eo Se eet ee eck | ae 

Total so 25.53. 4== 277,619 | 3,397 | 387,855 | 6,588 | 47,767 TAO. oooeeosl|leacegsc 19, 000 285 
} = es = | 

Miscellaneous appa- | | 
ratus: | 

Abalone, dried..... GBR CR ON GAG PU leet FE ee LTS Bis) || antes leosbeae losecees| aaaease|beccoc 
Abalone; shells!2-24\) S50; 085" |PIs008) Io eo con e|h eae. 63,293 | 633 |..-----|-------|--------|------ 
INURE SS See eee emer ee ee Va. See Pee We3h"SO40 Ee SOG nl bee se ce lees ser eaemereee pesca 
MrOpetee ce 1: eee [ial ae 3,200 | 3,200 | 100 GO) IES XGOON|$3%600N Paene en | eee 

359790) os 193))| Eee =l eee |Beeerece| Bester 
Other products..... eee Peer Cee eeeen Peeeee CE Bala | MRS Tis) |Saccucr|socadde [esse cece jeeeeee 

a I A SS 

Rotel => se. 5-- 114,115 | 8,625 | 3,200 } 3,200 | 337,698 |11, 254 | 3,600 | 3,600 |.....---|.----- 

Grand total ..../2,960,062 72,371 |2,323,060 |64, 495 2,455,812 '80, 821 3,600 |355, 417 | 8, 648 
} 
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Table showing, by counties, species, and apparatus of capture, the yield of the shore fisheries 
of California in 1899—Continued. 

San Mateo. Santa Barbara. Santa Clara. San Luis 

Apparatus and Obispo. 
species. 

Lbs. | Value.} Lbs. 

Gill nets: 
Albacore or tunny.| 1,411 $02) ieee 
Barracuda, fresh...| 31,332 | 1,073 |.-.--..- 
Barracuda, salted. .| 12,000 6002) 2eeeeees 
Flounders.......... 9, 192 346 eeGseae 
Kain'p=fishe sas. cance 1, 868 69ers ees 
Mackerel css. ncce 2,118 Yish ocean an 
Perch, fresh........ 2, 822 OTeascew ae 
Perch, salted....... 3, 000 120 sec ciseicies= 
ROMP AM Oks se see eee peer eerie | eaerietsiere 
ROCK fishtesces oe cae lisiainerecic cle eles |lneteetetalare 
Sea troute:..-=2->-- 2,368 BOui|aeterajerere 
Sea bass, fresh ..... 31, 321 a5 13337) eaeaaeas 
Sea bass, salted ....| 12,000 ASO MBean 
Smelt crepes cae 39, 597 d (3. DA Un Eee 
Yellow-tail........- 1, 411 pa ees ee 

Motalike eens cases 150, 440 DOO TE ||Facerete ete 

Seines: 
Pompano) tee 2 - see [eee et cal berate selexereceere 

Tramme!l nets: 
IBOMITO Aa ees see cl se emieciets| Seeitee a lestetieme 
HWIGUMNO Erste assccsss | eoncees aloceezoer bee meeee 
1h) OW eae eee ss Seseeess Heess<.55) soeseco05 
Miaekerel\ 558 oo 2 a) ete cecal see oe Seer 
PErchise tees ae cons sae tne nasa sleeecoses 
VOCk=fishiteey. ceeeaalteeeee ss aseee ean laces 
Said es ees aS ee eens eee ell fevote terete 
Wihite-fishivtsa- es sacar eeeen| Gan snee|Seneee oe 
Yiellows=tailic. <s22 se \secem =! \\aei sees eee sete 

Motel ee srseaees|| Sse ees Geese see asec 

Lines, trawland hand: 
Barracuda 
Bonito 
Moun@dersee aes. sec 
Mackerel 

Rock-fish, salted -.-. 
Salmon, chinook... 
SCA IDASS Soe acces 
Yellow-tail 

Pots: 
Spiny lobsters. -.--- 

Shrimp nets: 
Shrimp, dried...--. 
Shrimp, shells ..... 

Tongs, rakes, forks, 
ete.: 

Clams, hard........ 
Mussels 

Totals ssoascse 

Miscellaneous appa- 
ratus: 

Abalone, dried 
Abalone, shells .... 
Frogs 
Sea-lion pelts ...... 
Sea-lion oil 
Sea-lion trimmings. 
Other products..... 

112, 996 | 
3, 820 
4,000 
7, 873 

132, 625 | 

Value. Lbs. | Value. Lbs. |Value.| Lbs. 

Santa Cruz. 

Value. 

13, 000 612 
5, 250 210 

315 

341, 330 

151875) |$1b 188: lesa seas |aeceee 
Ber || obey |auesonee Beceoase 

Gan edayalhiGsobt |paceee ae eesoeee 

Nae eth ae 56,125 | 2,245 
Ree eal eA 3 96,635 | 1,800 

SESROM NSE SSOil| ae ae wets peeenee 

Shane ex. | PIGEON ig 180. 

3,880 | 3,880 (154,720 | 4,225 

687,317 | 20,131 |655, 893 | 15,597 

SSF Ss Se 

ape irre (esa 304 6 
Be anes Oe Sa 709 7 

Tit rele 1,013 1B 

“"3,400 ($3,400 | 329 | 320 

' 3,400 | 3, 400 | 329) 320 

3,400 | 3, 400 [677,078 22, 800 
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Table showing, by counties, species, and apparatus of capture, the yield of the shore fisheries 
of California in 1899—Continued. 

Alameda. Butte. Contra Costa. Del Norte. Humboldt. 
Apparatus and 

species. Lbs. Value.| Lbs. /Value.| Lbs. | Value. | Tbe. |value.| arheelhvatae: 

Gill nets: | 
Flounders, fresh .|........-- 
Herring, el 
Salmon, chinook.........-- 
Salmon, SRE pe eae eee OO 2 
Salmon, blueback.........- | 
Salmon, steelhead cece 
Sardines!2.4-.-<-.- |eedaaceeee 
SUG oes 5 aN Se Remeterre 2 
MME lite p eee stalls cone wena 
Striped bass: s-oels5- .-cesesleeeones | pean =e sen 575, 147 | DS VANQES Aetna cme set | teee cone ieeetas 
Sturgeon.....<.+-- ecencecen eee ses 6, 654 333 HORS TN | MBE ae oe Saal Ma segoalsadeeoos 

Total. =.=. - ares |------- 18, 654 813 |3, 655,184 |128,923 112,000 | 2,100 |419, 460 |12, 705 

Seines: | } | | 
Flounders.......- HRS ae ae peneeee seeeace eseeees canpepade leper ta Ue Setar ce 73,200 | 1,424 
erring resi. |e sees eee |e eee |e eee Ea oe acliee cee \ Atel eae ee 20, 000 600 
Herning salted! sa|h5 2-2 cc aleeecce=|aceaee | nce ees| samme Saree [en/na os Meee aoe eee 9, 000 290 
Rete Mian eeees ce bak s ows 26 Satenns lees | | 
Saimonmeninoolkss |i oasccee ee nn s sel anoscce|ace cece saeccricesaleecsjos ce | 94,000 | 240 | 37,500 | 1,313 
Salmon’ silver... | 12,000 | 420 
Salmon, blueback | | 
Sardines. --.- =<: 
BME Uisosccec sce 
Sturreon....-.<:- 
SUNLHSH) -o22 6 25: 
(Crabsiaeee.csesics = 

Trammel nets: 
MIOUNGETSes aces ole ee: c= pee 
SUIEG! 5 so eeseeder! besascacss 

Lines, trawi and 
hand: | | | 

(CUNT eo Aes lseonemedad! Santee Seeroas bSseone peeecoceed SonesEne oaeceree eesccce 4,000 120 
MIQUNGENS oa-5 -aleas cscs esse ==) s<eceee heeseee Rete Piel ee allan cra eter oate moceamel tyra ltt) 880 
Roeek-tish. fresh’ 5-)..-2. s 22: BS TP Sie aed [ate Nh Pe a re ae el ee ee = aS eee | 20,000 600 

‘CLE See eee ee ine ee Pan le aN BRE oiin Be teamen ee sar 46,000 | 1,600 

Hoop nets: A 
(CET Tae een OG eed Saapeaecca| Mencrscr teats lf ee = 11, 100 222 | 
Hardhead........ Peet seer lore 2 a1 eben. Soe 25,740 | 257 | 

PROtH ee tes eco) eee oe [cease = (sseeee lbaekece 36, 840 479 
oo es | 

Shrimp nets: 
Shrimp, in shells.| 82, 125 |$3, 285 |....... ......- 409, 300 | 16,372 | 
Shrimp, dried... IATA) |PolaviZAl, eesemea teccrie 88,594 | 8, 859 
Shrimp shells .... 62,015 1: | ees 22s AE 310, 078 } 620 

Totals se HeoLGIs S50) noel SOnlee soe | eee aes 807,972 | 25,851 
(SSS Ss SSE —— | SS —— 

Tongs, rakes, forks, | 
etc.: | 

Oilame stard: <2. 22|- <2 sae sees [osocens | sostte| eee Sel Bese eee ERE ere) eeemieediaes Phim Sete 
Glams: soft >. ..-=: 612548011'S: 70} |-5- setae | sea ooo 767,300 | 10,971 | 
Mussels <- 5 -5--~ 5. 344,400 | 3,440 |.......|......-].---------|--------|----2---|------- | 

Totaleec <5 =~ 956, 880 12,190 |....... |.------| 767,300 | 10,971 |....---- Peet arse 25,500 | 650 

Miscellaneous ap- | | ear | | | 
paratus: 

DOR Rieese ee = = esereseas| Heeeses beara Leeeeteiets Pa alrss  WoRAl ss een esscllesceoee | 4,000 | 4,000 
ROTTA PUM Sense 2.) noes 7S | Sema st Sor oe eee ATH IGEN sasdenes| Care soles sdouss eet seas 

| 
| 
| 

apm | Se oeEsoR ——_—$— | | | | 

Motaleresseas yee oseet eae aes (Seen USER WBHOIE! | leoeeeci rate vere 4,000 | 4,000 

Grand total .. 1,118,739 pee ps, 654 813 |5, 429,258 172, 862 [136,000 | 2,340 |704,160 24,314 
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Table showing, by counties, species, and apparatus of capture, the yield of the shore fisheries 
of California in 1899—Continued. 

Apparatus and species. 

| 

Gill nets: a 
Banna Cudsy aes -maee aes 
eles ubal eee ta aan eAoGe 

Smelt pereeseeee eee case | 
Simpedibass?---.--.--2- | 
Sturgeon 

Cat-fish 
Croakerseeeeecesec.-- =e | 
Flounders 
Hardhead 

Striped bass....-....---. 
Sturgeon 
Surf-fish | 

Totals: jasc .2ee = 

Tramme] nets: 
Carp 
@romkers ee eeciseceae ete. 
Flounders 

Lines, trawland hand: 
Albacore or tunny, 

salted 

Barracuda, salted 
Bonitowireshesae-oeesce 
Bonito, salted 

@nilts-codieeseses2 4-2-2 
MIQuNGdersisesceeeeeeeee 
Jew-fish, fresh 

Carpieiice asc eeses ase oe 
Cat-fish 

Paranzella nets: 
Flounders 
King-fish 
Tomcod 

Sacramento. San Diego. San Francisco. San Joaquin. 

Lbs. | Value. Lbs. | Value. Lbs. Value. Lbs. | Value. 

405, 733 ($15, 946 

SoG 24 

a 11S ce s68 
8,880 | 4,555 

415, 952 | 16,431 

“54,861 | 1,698 

See insane 
Sn ae oes eR eectioa Cooseascer boseascs 45, 000 ABO Mei eaoe oe rela[ steve nice 
b slerdiceente lrevaiSee ois 14, 000 CO. Reso el emasoncada sande cosa aooocs 
me-oaieiserat Jeeceeeee[eeee eee eee [eens eee 230, 400 TSS 2a | ereeeseee rs |e 
ee Mee (Oe cate aloes ae aes See eerwe 8, 130 480) |x eens [Nene 
sheets [sears cclh s 21/000) 0, (OSGI Meer tee ss] ee exec ete eee | eames 

54, 861 1, 698 65, 428 1, 963 700, 455 _ 19,971 | 55 055 | 1,489 

eT Ls Lie es Rod tara ee MeO ora Caw 174, 000 805s (tees easel eee 
Eee aceon eens 15, 000 490 loc ose esenk fs|2 cee as aici seacine Stee Gere 
Pet eel nace 62,977 | 1,889 | 1,044,000 BS 660; | st co senen | Oem 
Haig ssa}eralel| steerer 6, 000 MSO) sce Pads Soca sete Geto ball Berstoeeinel [eee 
se ersten al ereree tele 12, 000 SBOE che Sete ra eel asaya es se eee oe | erect 
See orEonclesesanse 4,953 Me eee ees ome orotic SSorncarc sacaco 
Hanae Goce ees 18, 579 AOT |e cassie gaedel sss ae netealllgeecctin eeeeee 
bee es Std be ose lee eeee ene |poeseees 55, 680 Dade tajerersaice | eae 
Baas epyreel seinen 19, 000 GY) Reeee a tia Becca eesesa Sopsanobo sopech 
see e sabe Secooeee lcodanS tase hodesses 574, 496 5; 740" | aces saison leone: 
Sopa aeCr Beasrces Sassecoerc Seaseore 306, 800 185408: sssenssce |peecee 
Speiate siciavate| eyelove arrose latcteiseietiao'cl eroestnnets 55, 680 2 940) Sexes |e eee 
Gee ae ctasaae|peeeenitee sa[eeeeeaes| \ 3345080) 1,705) | Vee ee 
Bee enn 133,509 | 4,005 | 2,544,736 54080) |. san 353] eee 

aAnas case |lsaaecced 48,750 | 1,950 
Silvers tsreds'|ete,ais Se ois 107,208 } 3,216 
Rosse awalisessa tae 150,000 | 6,000 
Beaten eeenone 7,500 225 
sisiaisisiasisiel| je siete eral 51,750 | 2,070 

550 GY leaccaceeos Gocpados 
ETO | TORY |r cmkaccadlaaccedes 

Pee Be Sees | eG, COON IaE TTOBE 
SSBC ORAS So EE EES 14, 000 420 
See \cied oscil eeisetere oe 22) 500 900 
Leo cecileeciemiee 13, 200 396 
a) hata ey ee | 10,500 420 

122 Gyn oaneee aoe Gonea aac 
SHaSSoHG.lasesonce 122,218 | 3,667 
sisdisjsicesfeceeise ae 15, 000 600 
brassiere faeratel| orotate 5, 200 156 
Be Saye see eeeice 85,500 | 3,420 

43,284 | 1,034 | 710, 146 25, 145 

5, 789 OSA Eizizicra co isrsiei| taste epeiete 
Hihig DOS aM OOS lieeererete ara) e,| creteyeloterats 
16, 967 BSUS eestor sisiel|nieeyennes 
1, 004 L738 ee Nat oe | tes aa 

783 SO Mele ows Scincciieeisencee 
5, 826 (ol eee Ose eae hoe ore 

107, 927 Poe. Sea] Bes ache 
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FISHERIES OF THE PACIFIC COAST IN 1899, 561 

Table showing, by counties, species, and apparatus of capture, the yield of the shore fisheries 
of California in 1899—Continued. 

| Sacramento. San Diego. San Francisco. San Joaquin. 
Apparatus and species. | —— a —— 

, | Lbs. Value.| Lbs. Value. Lbs. Value. Lbs. | Value. 

Hoop nets: | 
(Gra bsterece a ctoc oe fos aL. ots Ses] 2 tec eee ee eter on eens 3, 830, 600 VA eg A eel eee eee scans a 

Pots: 
Spiny lobsters..........|.. Sodoonellasscccs3| UND | ss oo. tee saes|soedasssosel|es Bopesad loose oe 

Shrimp nets: 7 
Sliten nj) luted Aaa ae aes pee ae al eapeasa Eesasoeseslaeceoase 177, 187 IE SANS reste 5 Stal pe Se 
Shrimp shells.......--. Sie s22S55||"S90s200) sceSossus|asens one 620, 156 US ZAOs acon Sae||sacnss 

Motaleate 2.1 222. ae eee eee Seer ee NOTES" 185959) Ae ie 
Tongs, rakes, forks, ete.: q 
ON EUGIS HGS au Ngee Sheel Gaseo aes |sasacdos) Sedbaceesclssoosass 25, 200, 000 1025 QOO7 Bameneees| secre 
Oysterssnathvesc eee cele eee eop||sSneno5e [Sse snosseal BS Ssanon 3, 600, 000° MUU) |eeacosces|bs5506 

0) ae eel eee ee eh Pee cee [Ree es Woees 82) 128,500; 000 E867, O00N) “oboe ans | aeseee 
Miscellaneous apparatus: | : 
PA DaLONELOTIC haat =| Saeco ale anne cei Ne LAO OST he iOS OMe certsse me aoe stays see ctetcemn eres eee | eee 
Aipaloneishelisteccqo: salon cesence | aeecemee | Sib GO|) OSI | wescssh5a|emomaceses|edqcescec|lascon- 
RETrap Lee een ee ee nee tl |e Wee Saree ce WSetrse ae | Sere: Sata lee oka | 26,460 $2,520 

Rot slep mentee. ets 9 8g se |e CDs SIE ea Oy maton = lee al CRE -|_ 26,460. | 2,520 

Grand total ........ 622,024 $22, 085 1,527, 950 | 49,195 | 39,821,384 | 1,103,664 | 466,690 |14, 335 
| | 

Solano. Sonoma. Stanislaus. Ventura. Yolo. 

Apparatus and species. | ee “hd 7 ore = 
Lbs. Value. | Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val. 

Gill nets: 
PLOWING OTS were eye acr<eee | e's aia teeiclor| elas areiere oie |l acini el asevers wal ektcyerere ll eters tere Pal SOO) RGR) |e nreecligeneaas 
IROGEGUSM, Sao aemame COS eae | GonreerOicll etelrictaee al | aewectoetd [clea ey Dime aie) Rae SEOOOM IS 240 n Eames alee 
Salmon, chinook 2 Oos omen nl OOH Gs len lesexete sel eee ee meals aera ih ek le ey 278, 800 $11, 188 
Shad @eeee secu ane = 3, 060 2a een | eaeoe AE soda See Pecemsel oeae ae eoenes ere Baes 
Striped bass : 108, 310 DS AGO Ds sears eRe wrctae [eee re meer nee eee 2 atl eee en eee 
STUTREONS sas soins sees | 61, 080 Sy ODAAR ee op Pe eeera li epace we) toy oe] Mest le loe nee 2, 040 102 

Motalgesae2 at sc Bydom soe ogeion | ses e lea elon ole ak 29,000 | 870 /280,840 11,290 
Seines: | ; ia s 

(COND & date DSSS NOUR ERG GeO SAO SA GOScS oer brs ccine) Reeeert ral egteest re Metered] LAPS eater aa 15, 500 155 
Cais eee eee eee sine eee ceee |e rece es | so eeeee escapees o ee |-eanse|Sanecns|saceen 45,950 1,149 
Hardheadeers=.6a- S50 Asis ences lpemaccaqcllecsasec||Soobna|isasoses||aoeoss|ecasusa|sense- 22, 050 772 
RGnChaereera cocoon tela cinaaelys HOSS A CQG Ed aoa aOne Me eters he)| ye etme al ate eney ere yeas 1, 680 302 
NK Oty meee asics = pe tar stod |eias oe Soe ee| Ses ae clbetcese AAAS a tones Seeeee ace aes eee 800 32 
SHEEN 3 5ocs RECO OSCE SEEN De aCa Es ea conecal| Saemenes SSPSae Sessecn pease CHOMNN) USO Sadeadadliaaccans 
SORT ne ABs Bi ae ae tae eee ame ecte eae el omer ase | RG ele caer nal RI a I ee eg ae 46,000 | 920 
SHUR TEINS See Supe aU a eel DOLE etn Sets Sate [eae as I PARE HR esas |e SOOO I BHU) |e oe [eee 

Motel Rete oy sae axs louse cence letatese aka. ps200!|os0nee|aaseacdllaoose= 14,000 | 420 /181,980 | 3,330 

Trammel nets: aba q 
HMloundersiseess---2 ee 6,000 | IES) Mee sodaal|Socae.|soeedoc|secaaslsensace | pera) fell epee eel [pee Si ca 
Serve Se Sep eeaee eee 15, 000 200 ererlete ees Sra See see ee lesceeee aS ARE S| Sse Seen ere tee 
SUUTSCON se ca55 sca se eee 10, 000 DOO | See Sees ee essa eee tere | ines bel ae ae ae a Pearse 2 

Tastee eee ee: BIROODS aa ea OSON eae eae | eek egllh bot Leese cea ie 
Lines, trawl and hand: 

Garis ates tee soe eee oe ar 
Cat-fish 
Pike 

Pots: 
Spiny lobsters........... 

Tongs, rakes, forks, ete.: 
Clamige s 5226 one ee oe 

Miscellaneous apparatus: | 
MErrsipiN .s 5 ceccceccics- = 

ike Oe 3,080, 568 | 11 Grand total 

10, 080 

Beerepel Rees Mel elie illve Aa) 400) 9 Ul, HE O00! | 450° |-ceecttelga sean 

crea Nee Gee) Econ Ws er T6¥O00: | 160),| 28 23 Saale 

960 |13, 650 |$1, 300/39, 900 |$3, 800|.......|......|...--2--]------- 

13, 650 | 1,300/39, 900 | 3,800/74, 000 |1,900 (735,185 | 22, 485 2, 256 

F. C, 1901——36 
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Summary, by apparatus and species, of the shore fisheries 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

of California in 1899. 

Apparatus and species. Lbs. Value. 

bes Si es 

Gill nets: | 

Albacore or tunny .--.----- 7,611 $276 

Am @hOVIESee sense 6, 826 177 

Barracuda, fresh ..-.------- 710,031 | 16,588 

Barracuda, salted ...------ 29, 000 1, 280 

Flounders, fresh .. .------ 219, 5389 6, 244 

Flounders, salted ..-.----- | 20, 090 1, 104 

Herring, fresh...-..------- | 1,584,000 | 16, 265 

Herring, salted.....------- 7,589 | 226 

JIG Wate -oosteosacodescaes: 1,500 | 23 

Raimefishico.<- -see---- = e--- | 42, 458 941 

Mackerel sess -misee eel | 36,775 1, 384 

Perch: iresh--.------------| 51,054 1, 062 

Perch, salted ....-.-------- 3, 000 120 

Pompano...--------------- 7,495 2, 897 

Rock-fish, fresh-..:-.-.------ 163, 735 4, 806 

Rock-fish, salted....------- 10, 000 400 

Salmon, chinook ..-------- 6, 653, 879 | 236,551 

Salmon, silver--.-..--------- 48, 160 1, 685 

Salmon, blueback..-.----- 19, 100 668 

Salmon, steelhead...-.---- 113, 600 3, 876 

Shrxobhos\juaedesdenocbec cease 1, 169, 000 6,470 

SeamlOUll pereoee eee = 2, 368 86 

Sea bass, fresh....-.------- 613,061 | 18,429 

Sea bass, salted ....------- 14, 000 540 

Sipe an nemanaceocoSe Seance 402,105 5, 8384 

Soolalineas scoseemoncaoos saa pe 1, 186, 293 51, 741 

Striped bass ..-..---------- 696,320 | 29,542 

Sturgeon ....-------------- 129, 849 7,476 

Rriminhishie nent e = eee 12, 000 180 

Wihaiieeislhenh sooss semen aden 35, 000 700 

Yellow-tail --..----.-------- 10, 411 232 

Motel see are =e cel 13, 955, 799 | 412, 803 

Seines: | 
Carp. ..seee-se-- eee = 20 e-- 35, 925 399 

G@atishiess == ss seer == = 121, 311 3, 565 

@rogkers*2---- 2s r= 17,919 473 

Moumdensise: oss et------- == 264, 306 4, 648 

Hardhead .....--.--------- 31, 880 i ably 

Herring, fresh....--------- 36, 478 902 

Herring, salted ....-------- 9, 000 290 

King-fish ...-.-.----------: 6, 240 135 

WMulleteeteese eee ceeeeiat 10, 000 250 
Perehseees] eee ee a= ee 223,745 6, 007 

PikG heres ee eee eae 5, 100 204 

Pompano.....-.----------- 5, 640 1,560 

Salmon, chinook ..-..------ 61, 500 1, 553 

Salmon, silver...---------- 12, 000 420 

Salmon, blueback....----- 2,500 87 

Sardines: ......------------ 214, 000 1, 320 

GIAYOl sa bnbeeaenooon bee sace 45, 000 450 
mela eaeee ees eee ein 178, 956 6, 823 

Gplutttailte ec actemenes nee 46, 000 920 
Squid, dried......--------- 622,740 | 18, 682 

Striped bass -...----------- 230,400 | 18,824 

Sturgeon .....-.----------- 10, 130 510 

CTetishieeeceee ees ee= == 104, 290 2, 396 

White-fish ..-...----------- 1, 500 30 

Grapsieesene ees ence 12, 000 275 

MOtelee se tetera noogne 2,308,560 | 66, 300 

Trammel nets: 
Albacore or tunny ......-- 20, 000 300 

21, 000 465 
174,000 | 1,305 

@rogkersifecceeeree ss os=-- 23, 000 650 

Giilttis-COdes2 perce 5, 000 100 

HMIOUNG ers eee cease ee = 2,002,755 | 38, 685 

VG AiR Son SaaescebssccDede 15, 000 225 

[eGhiY sity pejegaeoncemecode 10, 000 280 
Wine csids le As pee ae ones 5,176 129 

While ks ee ohoeceoasmacood 12, 000 360 

Rerch saa see eee eee sci 150, 267 3, 821 

Rockatishs—--e ee ae a= 1 110, 637 3, 099 

Salmon, chinook ......---- 55, 680 2, 227 

Scullpineses--]-------- === 3, 000 75 

Sen bassm eee sere see rioe aera 41, 320 960 
23, 000 632 

690,696 | 8,019 
32, 245 645 

307, 600 18, 448 

Sturgeom. 2222 22 ce i -)ai abel 65, 680 3, 440 

Wilt he=tis tty se pee )alasiterclalel==in(- 2,500 63 

Vellow-tMen-ceccccesre= == 24, 000 480 

Apparatus and species. Lbs. Value. 

Trammel nets—continued. 

Mell ow-=btale seme serait 37, 520 $763 

Grabstecteoecoosee eee ee es 334,080 | 7,795 

M olla Pas Se is eS, 4 4,166, 156 92, 466 

Lines, trawl and hand: 
Albacore or tunny, fresh. . 21, 591 751 

Albacore or tunny, salted . 48,750 1, 950 

Barracuda, fresh ..-------- 247, 389 6, 632 

Barracuda, salted ....-..-- 155, 085 6, 203 

Bonito. ireshter css ess s-er 29, 737 668 

Bonito salted assess == 51, 750 2,070 

CaLp eA eae 2, 550 25 
Catefishime sence sericea 66, 292 1,818 

G@ullts:cod) ease tee ee 25, 000 | 840 

lounders = eee ee 306, 160 8,417 

Jew-fish, fresh.......------ 19, 500 503 

Jew-fish, salted....-.:-.--- 22, 500 900 

Mackerel, fresh ....------- 97,715 4, 342 

Mackerel, salted ...------- 10, 500 420 

IPETOM Elec. nearer 2,575 52 

(Piers cee elmer 1, 422 57 

Rocketich treshmeess -seene 891,693 | 27,812 
Rock-fish, salted.....-.--.- 39, 830 1,631 

Salmon, chinook, fresh. ..- 313, 826 | 14,918 

Salmon, chinook, salted -. 3, 000 210 

Seatbass nen een ceeoaese 7,873 325 

Searttrout meme ears eene 24, 700 741 

Wihitestish eee aeserseee aes 11, 800 304 

Yellow-tail, fresh ..-.-.-.--- 27,613 518 

Yellow-tail, salted ......-- 100, 600 4, 024 

MNO RRA nae tose seca 2, 529, 451 86, 1381 

Fyke nets: 
(Ohhy dsdancdacdadonesosonAos 71, 039 711 

Catsisheeees. eee eee pee ee = 267, 208 7,129 
128, 262 4,475 

1, 844 215 
9, 483 378 

Split-tail 85, 926 1,719 

Motalieess acaree seems 563,762 | 14,627 

Paranzella nets: 
MIOUNGeISeseaeeeeeeee eee 48, 000 720 

[eahofesa iow eons sosciacs ace 60, 000 3, 000 

MOMCOGMenAe eee eo eee ee 50, 000 2, 000 

Motaleessssoccsseececas 158, 000 5, 720 

Hoop nets: 
Gaiteneheeeser it eisietlelt-= ieee 11, 100 222 

Eiardihead messseseeesascenc 25, 740 257 

(Chante srooroeasaconace 3,330,600 | 77,714 

To tallecierreee eerie 3,367,440 | 78,193 

Pots: 
Spiny lobsters ...---------- 606,713 | 14,198 

Shrimp nets: 
Shrimp in shells........--- 903,375 | 36, 135 

Shrimp; dried) --.---- --.--.- 698,625 | 69, 862 

Shrimp shells..------------ 2,445, 186 4, 889 

MOtalisesone seas seer 4,047,186 | 110, 886 

Tongs, rakes, forks, ete.: 
Oysters, eastern ...-------- 25, 200, 000 | 792, 000 

Oysters, native ..--...----- 3,600,000 | 75, 000 

Scallops suse scser oeiai a 3, 939 738 

Glams hard! Seses-2222 = 636, 534 9, 087 

@lamsssOlteseeeres eee e- 1,534,400 | 21,958 

WHET yasbesereasooseosaes 364, 076 3, 637 

Motaloer eh eee 31, 338, 949 | 902, 420 

Miscellaneous apparatus: 
Abalone, dried .-...------- 369,411 | 22,813 

Abalone, shells ....-------- 525, 453 9, 743 

IA ree) ae ae cee teelatn reir nine 35, 824 896 

TOPS aee eee eee see =e 20,687 | 20,638 

Sea-lion pelts ....-.--------- 13, 000 612 

Géa-liomOllie =e. selene el 5, 250 210 

Sea-lion trimmings -..------|------------ 315 

MOnTAp is seein eects =a 107,869 | 10,376 

Wihale oils tee seen cece meee 35, 790 1, 193 

Other products .----------- 96, 276 2,755 

Maotalecee eos seen aera 1,209,560 | 69,551 

Grand total.:...-.----- 64, 251,576 |1,853,295 
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San Francisco.—This city is the headquarters of the fishery indus- 
tries of the State, especially with respect to salmon, salt cod, oysters, 
shrimp, whale products, and fresh fish. Several millions of dollars 
of California capital which do not appear in this report are invested 
in the extensive salmon fisheries of Alaska. Within the past four 
years the salt codfish business has more than doubled, its products in 
1895 being 2,783,550 pounds, of $83,506 value, and in 1899, 5,917,131 

pounds, of $178,054 value. The cod catch is all from Alaskan waters, 
the fish being dressed and salted on the vessels or at shore stations 
near the fishing-grounds, after which they are brought to the home 
stations at San Francisco and placed under pickle in large vats. As 
the fish are needed they are taken from pickle, washed, and sun-dried 
on flakes, or, in unfavorable weather, dried under cover in improved 
hot-air drying plants. After curing they are prepared for shipment, 
either as whole fish with the skin on or as boneless fish with skin and 
bones removed. The codfish business of the Pacific coast has been of 
slow growth, on account of competition from the Atlantic coast and 
because the west-coast people have never been much accustomed to the 
use of salt fish. The domestic demand has increased yearly, and there 
is a growing trade with the Hawaiian and other islands of the Pacific. 

The fresh-fish markets of San Francisco exhibit few changes. The 
large business here is a combination of retail and wholesale, but prin- 
cipally retail. 

The crab fishery of San Francisco has long been of considerable 
importance. For years the catch was made inside of the Golden Gate, 
small sail or row boats being used. As crabs became scarce in the 
bay, the fishing was extended to outside waters. Within the past four 
years small gasoline boats of 5 horsepower have largely taken the 
place of sailboats. During 1899, 49 sailboats and 33 gasoline boats 
were used in the crab fisheries. The gasoline boats, with 2 men, fish 

20 to 30 nets each; the sailboats average 15 nets, with 1 or 2 men. 
With favorable weather the crab fishery is followed all through the 
year. Day after day the same grounds are worked on. The grounds 

extend from the mouth of the harbor along the north shore about 10 
miles, and the same distance along the beaches on the south. The 
eatch is now nearly all made outside the harbor, where crabs are still 
plentiful and of larger size than those found in the bay. The average 
weight of crabs is 30 pounds to the dozen. Prices fluctuate between 
40 cents and $1.25 a dozen, the average being 70 cents. 

Since the introduction of gasoline boats the catch of crabs has largely 
increased, that of San Francisco County in 1899 being 3,664,680 pounds, 
valued at $85,509, as against 2,565,000 pounds in 1895, valued at 

$61,750, an increase of 1,099,680 pounds. Nine-tenths of the crab catch 
is made with hoop nets, the remainder being taken in trammel nets. 

The only planted oyster beds of California are in San Francisco Bay. 

The leading features of the trade since the last report, in 1895, have 
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been a marked reduction in prices and a largely increased demand. 
The revival in business generally has been very beneficial to the oyster 
trade. Seed oysters from the Atlantic coast are planted over several 
hundred acres of the southern part of San Francisco Bay, adjoining the 
counties of San Mateo, Santa Clara, and Alameda, and here grow to 

good size and with fine flavor. During 1899, 87 carloads of Eastern seed 
oysters, of 90 to 100 barrels per carload, were planted on these beds. 
Of small native oysters, 30,000 bushels were received from the State: 
of Washington, in sacks holding 90 pounds each, or about 1} bushels. 

The supply is kept up by importations from Washington, which are 
planted in the bay until needed and then taken up and packed in small 
sacks holding one-half bushel each. 

Eastern shell oysters are sold by the count—*‘ standards” at $1.20, 
and large at $1.80, per 100. They are generally delivered in boxes 
holding 250 of the former and 200 of the latter, or about 14 bushels each. 
Considerable business is also made of opened oysters, which are placed 
in tin cans, with ice between the rows of cans, and shipped to far and 
near places in the interior. In 1899, to supply the demand, 360,000 
bushels of Eastern oysters and 30,000 bushels of native oysters were 
used, their value as placed on the market being $867,000. 

Fresh fish, oyster, clam, shrimp, crab, and lobster business of San Francisco in 1899. 

Species. Lbs. Value. Species. Lbs. Value. 

AIPACONe sence cece. oc eeeciee 16, 560 | SATA Srvelitit arcane elects teeieteae 716, 000 28, 640 
BATraCUda sass =ceeeeeee see 164, 629 | AP O39 RISStriped DaSSees esse eeee = 1, 076, 546 53, 827 
BGMIWO Soha e ee eae tee 8,169 490)" SOLES. Me oe sees oe once 110, 872 2,772 
Carp eer muser sees acne 174, 000 TABBY. || SHDNEOMN Skat os sac anadesee 189, 758 8, 539 
Catsfishtsr= coe. aes ocee 28, 1388 I D1SM VW SUCKETSyases cence cee 53, 462 267 
C@witws=-codeeasseresseeeses 132, 890 31922 \ | SQUIGi sere sep acricse lc eeace 15, 580 234 
nlounders ep ecer setae cee 3, 090, 255 | 61 S05m |PRomcCodeesessssce-ao-seeee 375, 538 11, 266 
AAGIEC Sys ets cpa ane cele cee 7,210 144 || Grout (brook) 2 .255---- =. 27, 029 6, 757 
SID UGE Sesser ase nee 695, 062 LOA ell| Avixoybiin (MeN) ose ce aes 38, 374 4, 605 
Herring). ccf secceaesakies 1, 524, 000 22° 360m | kOtheniShieere see -eeeeesee 19, 249 569 
Kainpefishtrsoseoecee cae cc ce 68, 500 720 CLAMS a esses heeeeeecinsee 1, 765, 985 28,916 
Ma Ckere lis sei ee ae see eresscre 60, 964 S24 HMC TADS Melee ee ects creretetes 3, 664, 680 85, 509 
Minlletassser ec 4 see eee 2, 856 192 | Oysters (Eastern)*.-...-.. 25, 200, 000 792, 000 
Rerchieea soe ores aes 147, 294 5, 894 || Oysters (native)f -..--.-.| 3, 600, 000 75, 000 
IPIK GG toxic cance tcee ne 10, 906 218 || Spiny lobsters........---- 187, 695 5, 680 
ROMPANOeeeeeeere = seeeeee 5, 032 L7G ||| CAN IAT rec ooceisele sie sreisisiciey= 6, 768 1,015 
Rock-fishieess ses ecce-ceee 770, 480 23 AP OCTOPUS ee seee tenes sees 7,474 149 
Sallmonase.semeecaecmce ce 3, 113, 261 1245530))||pMiUsSels sees meee ee ceteris 344, 400 3, 440 
SATOINES ese moe es cctte cecte 1, 328, 000 1322800) Merrapilas--re cea oeeeeee 105, 987 10, 094 
Seal PASSE sseaereceiememecies 335, 991 BE S00n| WE rOssiya.e aster ciseeieescere 20, 258 20, 258 
Shade seaseaseemeacace| 679,177 13, 584 | wa 
Siiciieceaecotmedeercnacnes 13, 571 203 | Totalecsoseeeerkisee 49,902, 550 | 1,447,572 

~ *360,000 bushels. : + 60,000 bushels. 

The following table shows the amount and value of the latest intro- 

duced fish received at San Francisco: 

1899. 1900. 

Species. — va 

Lbs. | Value. Lbs. Value 

Stripe Guess aaa mis arate oe iersi= iste cteiete instore a inteinlaletetaieinrerainte 1, 076, 546 | $53, 827 1, 251, 202 $62, 560 
Shades cha San soe ema tec eae nico sto eea telomere eisis wraemiciete | 679, 177 13, 584 620, 891 138, 970 
(Chia) SS bebepadeacasomencaSdocenSSua shod sssocceeéuSdEess | 174, 000 1,305 133, 469 1, 335 
GR thse One eats yc ica 2 ee Oe 28, 138 1,218 24, 378 1,036 

TO tall Sea sete eee Eee | 1,957, 861 | 69,934 , 2,029, 940 78, 901 
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The whale fishery continues to show a decrease in the number of 
vessels engaged. The business of 1899 was the most satisfactory for 
several years, having fewer disasters and larger returns. With ten 
less vessels engaged than in 1895, the receipts of 1899, when compared 
with that year, show a gain of 96,206 pounds of whalebone, 26,540 
gallons of sperm oil, and 5,263 gallons of whale oil, the gain in the 
value of products taken in 1899 over those of 1895 being $108,482. 

The fleet of 1899 comprised ten steamers and six sailing vessels 
belonging in San Francisco, and one steamer and five sailing vessels of 
New Bedford with headquarters in the former city. The San Fran- 
cisco vessels captured 101 bowhead, 7 right, and 6 sperm whales; the 
New Bedford vessels took 14 bowhead, 10 right, and 103 sperm whales. 
Some of the vessels were quite fortunate, the steamer Beluga lead- 

ing, with 32 bowhead whales, that yielded 53,000 pounds of whalebone; 
the steamer Jeannette being next, with 18 bowhead whales and 33,400 
pounds of whalebone. Others were less fortunate, some having very 
little bone or oil. 

The following table shows the decrease in the number of vessels 
during recent years: 

Home port. 1892. | 1895. | 1899. 

SSEUID TAG ESCO) rater etter er era eke yn nae oy ete minis a aieic Greinic ecietelsio o wretmatn cls Ratio me | 36 | 22 16 
Biya Heed eed ee See ers a teem etek basa Sa alpine Berciaaee Ha Sitbarelnin oSinioe eee | 21] 10 6 

TLIC 2. eR Pam lek 5 Ps SS CSe Rae LO OR A aay | 32) 22 

The statistics of the whale fleet having headquarters at San Fran- 
cisco in 1899 are as follows: | 

; seg pee : | Value of | Advances | No. of 
Home port. | No. | Tonnage. Value. outfit. | FOC aime acre 

| 

| Fa =: * | : 

SHIBHTAN CISCO, s54cce saet ee soeeet Ue 16 | 4,416 $575,000 | $374, 000 | $57,560 | 638 
Mewaneutoraietess ce sce nese cece sce | 6 | 1,951 | 89, 000 | 85, 000 | 20,900 | 247 

TICS RD ES gee Se ee | 22 | 6,367 664,000 | 459, 000 | 78,460 | 885 
| | 

Products. 

Home port Whalebone Spermoil. | Whale oil Trade bone Trade | port. A | op teal | u 2 e. furs. | Total 

aoe ss a | |__| -valueot 

Lbs. Value. | Galls. Value.| Galls. Value. | Lbs. | Value. Value. products. 
= —_— ee Se = =| 26 wee 8 SEES —— 

San Francisco...... 201, 225 | $425,550 | 9,633 ($38,625 | 53, 235 |$15, 373 | 6,167 |$10, 722 3, 422 $458, 692 
New Bedford ......| 36,500 TOTP 104, O92 1b2,. 189) | 5o,077) |) 105923) ||. o-ss-<|on cece as ee | 117, 987 

Total -f-=sc 237, 7295 495, 425 94,525 35,814 106,312 | 31,296 | 6,167 | 10,722 3, 422 | 576, 679 

| | 

Del Norte County.—The fisheries of this county are not of much 
importance except to the ranchers and Indians-living near Smith or 
Klamath rivers. Smith River enters the Pacific near the Oregon 
border line. A cannery here has been idle for several years. Dur- 
ing 1899 there was only a light run of salmon in Smith River; the 
catch was salted and amounted to 24,000 pounds. The single cannery 
near the mouth of Klamath River packed 1,600 cases of salmon, using 
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112,000 pounds of fish, which represented the catch of the Klamath, 
except that taken by ranchers and Klamath Indians for their own use. 

Humboldt County.—¥or several years the fisheries of this county 
have declined both in the number of fishermen, fishing apparatus, and 
products. In 1895 the fishermen numbered 376, in 1899 only 185; 
the products those years being as follows: 

a a == a ed — 

1895. 1899. 

Species. SS = =| <= 
Lbs. Value. Lbs. Value. 

Salmon, chinook ...... SUE ee Pe PAA Nae ape 277,325 | $8,320 176,100 | $5,189 
Salmon sil wersnaceee Gens soc Asa coins ace epee weer eee 136, 413 4, 092 60, 160 2,105 
Salmon Wbluebaekesosai en -cce sess cece ac dec oe ea en nels eeme eae eerste 21, 600 755 
Salmon steelhead’. 22262 ssestesece cae aeeeeccer | 409, 237 16, 370 1138, 600 3, 876 
HLOUN GEMS 2 apatites oie ise oeiaeisiece aibiee Senile cineeee bee eeiner ae | 57, 000 1, 030 75, 200 1,504 
SING lpieese tee Stee boc ciepisaata eee bate owed omits 30, 000 600 81, 000 2,430 
IROGKSTIS Tiree mac ere wees ee eee eee ee 35, 000 525 20, 000 600 
Herring ssoet ausec detec: SA COAG OOO E CCR cece 20, 000 100 | 39, 000 990 
ROLChie eis cae ee eisiee aca Beets cae Mieke Doe oe ate eee 20, 000 300 26, 000 490 
Otherinshenvaproducts reste ce ccieceince ceietinecinse eee ee | 162, 400 2,124 91, 500 6, 375 

Ota sa tiah nce ON ee Nee ee gE SE eae ra | 1,147,375 | 33,461 | 704,160] 24,314 

The salmon fisheries are of chief importance, their decrease, as 
above shown, being 451,515 pounds. ‘The fishermen attribute the 
decrease largely to a close season in 1899, from February 1 to May 1, 
on steelhead, and from September 11 to October 15 on salmon. In 
1899 the steelhead catch was all made in January; the salmon catch 
in October, November, and December. 

The fisheries of the county are chiefly on the lower end of Eel River, 
with some on Elk and Mad rivers and in Humboldt Bay. For several 

years a cannery and saltery on Eel River canned a large amount and 
salted several thousand barrels of salmon yearly. During the past few 
years no salmon have been canned or salted; after supplying the local 
demand the surplus is sent to fresh-fish firms in San Francisco. 

The continued decrease in the salmon fisheries of Eel River has been 
offset to some extent by cfose-season laws and artificial propagation. 
These agencies have proved beneficial, and fish were more plentiful 
in 1900 than at any time since 1895. The fishermen receive $40 per 
month and their board, their catch in the rivers being made with haul 
seines and gill nets. A small amount of fishing in the bay supplies the 
local demand with halibut, smelt, herring, perch, rock-fish, cultus-cod, 

clams, and crabs. 

Marin County.—The fisheries of this county are represented by the 
cod-drying stations at Pesecada Landing and California City, Chinese 
shrimp camps at San Quentin and Point Pedro, and general fisheries 
in Tomales Bay. The total fishery products amounted to 2,323,060 
pounds of $64,495 value. Over half of this amount was shrimps taken 
by Chinese. The Tomales Bay fisheries are noted for the yield of 
clams at all seasons, and for herring, smelt, sardines, and sea bass in 

their seasons. The fishermen send their products to the San Fran- 
cisco market. During 1899 fish were very plentiful in both Tomales 
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and San Francisco bays; prices dropped so low that little was left the 
shipper after charges were paid, the market being amply supplied direct 
from San Francisco vessels and boats at the wharf; shipments from 

points dependent on the railroads largely decreased, those from Marin 
County falling to about one-half those of 1895. 

Santa Cruz County.—The fisheries of this county are carried on 
from Santa Cruz and Capitola, the catch being made in Monterey 
Bay. As compared with 1895 there are few changes of note. The 
products show some falling off in quantity, caused by a smaller num- 

ber of fishermen being engaged. The principal item of decrease was 
134,325 pounds in the catch of sea bass. 

Localities occupied long by fishermen have of late vears become 
more valuable, and high rents have compelled them to look elsewhere, 
but their places are largely filled by tourists and sportsmen who find 
great sport in trolling for salmon during June, July, and August; at 
times 60 boats were thus engaged, the salmon catch by hook and line 

being 85,340 pounds. The salmon taken were all chinook, which 
refuse the hook or food after entering fresh-water streams. Monterey 
Bay appears to be the southern limit of migration for the salmon and 
shad. Seldom is a single specimen of either seen south of this bay, and 
at no other place on the Pacific coast do professional fishermen use 
hooks and lines in the salmon fisheries. 
An increased demand with enhanced prices has fully made up in 

yralues the losses from a decreased catch. A large local demand is 
supplied with a good variety of the best food-fishes found on the coast; 
any surplus is forwarded by express to San Francisco. 

Monterey County.—The fisheries of Monterey County embrace a 
large number of species of fine food-fish, also abalones, clams, mussels, 
squid, shark-fins from the sea, and frogs from the shore; to these are 
added whales, sea lions, starfish, sea-urchins, and alge. 

The products of 1895 amounted to 1,109,786 pounds of $20,406 value. 
As compared with these figures the product of 1899 show a gain of 
over 100 per cent in weight and 400 per cent in value as follows: 

Items. | Pounds. Value. 

Fresh fish ...........-- Loe Bt he 2 a mel Ae an nee ae | 1,346,783 | $45, 792 
nw anGopieelied fishes --2 are) eee: ee eee on Bal 209, 199 10, 224 
Miseeeliancous progucia’.......-/201..-.Mes..-.cs.lesseccececeees | 899, 830 24, 805 

ADT hens Se a eee Se Ree ace ey en ee ne ee ee | 2,455, 812 80, 821 

Of the fresh fish products 441,180 pounds were peddled through the 
interior, and 905,583 pounds expressed tc the San Francisco market. 
The dry and pickled fish, 100,824 pounds, with 622,740 pounds of dry 
squid, had a distribution extending to Honolulu, Japan, and China. 

The Japanese follow the abalone fishery, in which divers with diving 
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suit, air pumps, and accessories are used off the rocky shores of Monte- 
rey Bay, the products amounting to 108,375 pounds of dry abalone 
meat and 63,293 pounds of abalone shells. Abalone meat, dried, is sold 

to the Chinese of the United States and China; the shells are sold to 

tourists, to button and fancy-work factories, and to some extent in 
Europe. 

The Chinese have for many years been the exclusive fishermen for 
squid, which are taken in small-sized purse seines used just abreast of 
their camp. This catch, dried and ready for shipment amounted to 
622,740 pounds of $18,682 value. 

The whale fishery was followed by 8 Portuguese and 8 Japanese, 
who use whale boats to pursue passing whales, which on being killed 
are towed to shore stations and there cut up and the oil extracted. 

Of late years quite a business has sprung up in the capture of sea 
lions alive, which are sold for exhibition purposes and to zoological 
parks of this country and Europe. Thirty-seven sea lions were taken 
by the fishermen of Monterey County and so disposed of in 1899. 

The frugal Chinese and Japanese seldom reject any food products 
from the sea, as will be noticed in the saving of 9,065 pounds of star- 
fish and sea urchins, 35,824 pounds of algw, and 74,421 pounds of 
bones of whales. The first two are cleaned and prepared for sale to 
tourists and collectors of sea products. Alge are dried and used by 
the Chinese for many purposes, including food, medicine, and fertil- 
izing. The bones of whales killed near Monterey and those found on 
the beaches along the coast are shipped to San Francisco and there 
ground up for fertilizing purposes. 

The salmon fishery is of comparatively late date. The fishermen 
were led into it from seeing the success of sportsmen trolling with 

spoon hooks. In 1892 they secured in this way 6,915 pounds; in 1895, 
94,475 pounds, and in 1899 the catch by hooks and lines amounted to 
227,486 pounds. These salmon are all chinook and are taken only in 
May, June, July, and August. The catch is sold locally. 

San Luis Obispo County.—TVhe fisheries of this county present no 
changes of note in the kinds or quantity of products handled. A few 
fishermen at Port Harford supply the surrounding country with fresh 
fish; the surplus is sent to San Francisco. The aggregate products of 
1899 amounted to 252,255 pounds of fresh fish, 30,810 pounds of salt 

fish, and 58,265 pounds of other fishery product, the total value being 
$12,713; 175 sea lions were shot for their oil and hides. 

Santa Barbara County.—Nearly every fishing station between San 
Francisco and San Diego shows quite large gains in the fisheries, Santa 
Barbara being an exception. Fish are plentiful in Santa Barbara 
channel and around the islands, yet the local demand for fish is only 
poorly supplied. The few fishermen work with little energy and only 
part of the time. The products of the fisheries in 1899 amounted 
to 655,893 pounds of $15,597 value. This includes 168,746 pounds 
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of fresh fish, sold locally; 332,427 pounds of spiny lobsters, most of 

which were shipped to San Francisco; 56,125 pounds of abalone meat, 
and 96,635 pounds of abalone shells. These amounts have varied but 
little from year to year during the past ten years. 

Sea lions are numerous around the several islands of Santa Barbara 

County, but they have very little commercial value. Each season a 
number of them are captured alive by lassoing them as they leave the 
rocks for the water. The capture of sea lions from small open boats 
is exciting and dangerous. The animals make a hard fight for free- 
dom, but after being severely choked they are dragged ashore and 
placed in strong boxes for shipment. The demand for sea lions is 
small, and prices have declined from $50 each to as low, in some cases, 
as $10. Of those captured in 1899, five weighing 1,180 pounds were 
sent by express to the Atlantic coast. Seven yearlings of 780 pounds 
aggregate weight were shipped to Pacific Grove, Monterey County, 
to be tamed for exhibition purposes. 

BULL’S-EYE OR CHUB MACKEREL (Scomber colias). 

Los Angeles County.—The several reports on the Pacific coast fish- 
eries by the U. S. Fish Commission since 1889 have called attention 
to the opportunities for a large increase in the fisheries of this section, 
and an increase is now shown by the following account of the aggre- 
gate yield of fishery products: 910,531 pounds in 1889; 1,155,168 
pounds in 1892; 2,905,988 pounds in 1895; 3,960,062 pounds in 1899. 

The fisheries are carried on from small boats used near the several 
fishing stations of the county. The products are mostly shipped by 

express to Los Angeles, a small amount being used for the home 
demand. The weights as shown are largely from the books of the 
railroad and express companies. 

The several fish stations of the county, and the amount of the fishery 
products of each in 1899, were as follows: San Pedro, 2,690,000 
pounds; Redondo, 630,890; Santa Monica, 144,666; Wilmington, 

120,939; Long Beach, 136,333; Clementus, 137,234; minor stations, 

100,000; a total of 3,960,062 pounds. The value to the fishermen 
amounted to $82:371, the increase over the business of 1895 being 

1,054,074 pounds, worth $27,506. 
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The capital invested in the fisheries amounted to $118,356, with 198 
fishermen and 100 shoresmen employed. Sardines comprise about 
one-fourth of the products. This is the only branch of the fisheries in 
which vessels are used. The catch is made with purse seines. Since 
the introduction of California sardines their superior quality has 
caused a steadily improved demand. During 1899 the pack of the 
cannery at-San Pedro amounted to 13,000 cases, of which 5,000 cases 
were one-quarter and 3,000 cases one-half flat, packed in olive oil, 

spices, and mustard; the remainder, 4,500 cases in one-pound tall and 
500 cases in two-pound tall cans, were labeled mackerel. Nearly all 
of the sardine catch is canned. 

With the exception of sardines used in canning, the products of the 
fisheries were disposed of fresh. Bastard halibut (Paralichthys cali- 
Jornicus) which are included with flounders in the accompanying sta- 
tistics for California, furnished 1,080,463 pounds, or about one-third 

of the quantity sold fresh. The demand for this fish always exceeds 
the supply. It is sold under the name of halibut, and weighs from 10 
to 30 pounds. In 1899 gill nets were first used in the fishery for this 
species, the nets being set on the bottom. Proving a decided success, 
they soon came into general use. Trawls and hand lines are also used, 
but gill nets are preferred for bastard halibut, on account of no bait 
being required. In this fishery the catch by gill nets was fully as 
large as that taken previously by trawls. 

California is the only part of the United States in which the abalone 
fishery is prosecuted. The abalone is taken exclusively by Chinese 

and Japanese, and its consumption is mainly by those races. This 
fishery is located 4 miles northwest from San Pedro, at the extreme 
southern end of Los Angeles County. The camp has an American 
superintendent, with 20 Japanese, 9 of whom comprise the fishery 
party, the others working on shore. At this point the shore is rough 
and rocky, the abalones being found attached to the rocks, from which 
they have to be removed by the use of a stout chisel. The products 
in 1899 amounted to 60,000 pounds of dried abalone and 30,000 pounds 
of shells, of $7,800 value. 

This catch was made by divers without armor in from 20 to 25 feet 
of water. The apparatus used is simple and inexpensive; a small keg 
is anchored over the abalone bed; to this a netted bag is attached to 

receive the catch, the buoy simply being used by the divers to support 
them fora very brief rest between dives, at which time any abalones 
brought up are placed in the netted bag. The taking of abalones by 
diving is of a comparatively late date. The abalone fishery is the only 
one in the United States in which diving armor is used. 

A head diver is paid from $75 to $100 per month; an assistant who 
acts as diver when necessary, from $60 to $75 per month; head curer, 

550 per month; all others, $20 per month. In addition to these wages 
the men receive their board and lodging at the camp. The diving 
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armor with air pump came into use in 1900. Divers in armor work 
throughout the year in from 20 to 75 feet of water, when the weather 
is favorable. The diver takes down with him a netted bag into which 
he puts the abalones as he pries them from their rocky attachment. 
When the bag is filled it is hauled up on signal, emptied into the 
anchored boat, and returned to the diver. Divers work a full day, 
remaining below as long as two hours at a time. 

As soon as the abalones are received at camp they are taken from 

their single shell and all refuse matter removed. The meat or solid 
portion is then prepared for market as follows: After washing, it is 
placed in a weak salt pickle overnight. In the morning it is removed, 
washed, and boiled for a few moments, then placed on trays, each tray 
holding an average of 100 abalones. These are exposed to the sun and 
air for half a day and are then placed in a smokehouse for three hours, 
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BLACK-BANDED ROCK FISH (Scbastichthys nigrocinctus). 

charcoal being used in the smoking. They are next given a second 
boiling for half an hour, when they are again placed on trays and 

exposed for two to three weeks in drying. Finally they are placed 

in lukewarm water for two to three hours and then given two weeks’ 
drying, which leaves them very hard and solid. The meat is cleaned 
and packed in cases lined with parchment paper to exclude moisture, 
the cases holding 200 pounds each. Only the best shells are saved. 

As the abalone comes from the water the shell and soft parts are of 
about equal weight, one-half of the latter being waste. As finally 
cured, only 10 pounds of meat is produced from 100 pounds of shells 
and meat fresh, a shrinkage of about 90 per cent. 

In San Diego County the preparation of abalone meat here consists 
simply in boiling the abalones once for two to three hours in sea 
water. After the one boiling they are sun-cured for several weeks 
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and then packed in bags and shipped to San Diego; at the latter port 
commission firms forward them to San Francisco and direct to China. 

The Mexican mode of preparation of abalone meat is still more simple. 
The meat, after being cleaned of all offal and washed, receives three 

cuts which lay it open but do not detach the several parts. It is 
next spread out for drying without any salt or other preparation. 
This meat, after drying, is very white, as when first taken from the 
shell. At other places where abalones are salted and smoked they 
take on a more or less dark color. 

While drying, abalones are repeatedly turned until cured hard. 
The clams and spiny lobsters of Los Angeles County are much in 

demand, and several attempts have been made to can them. On page 
646 of the report of this Commission for 1896 an account is given of 
the canning of the Donax cali fornicus, a very small clam, some three- 

‘torsate (Scbastichthys rosaceus). 

fourths of an inch jong. These clams were very abundant on the 
shores of Long Beach, but the supply was soon exhausted. During 
1899 another firm for a short time canned the large-sized hard-shell 
clams obtained on the beach, being found quite deep in the sand, 
from which they were taken at low tide. The supply was so limited 

that the cannery was discontinued after packing a few hundred cases. 
The cannery paid 60 cents per 100 pounds for clams in the shell. From 
175 pounds 12 gallons of nectar and 23 gallons of clam meat were pro- 
duced. The nectar was packed in pound cans; the refuse was sold as 
poultry food, being packed in gallon cans. Large and small sized 
hard-shell clams are more or less plentiful in the several beaches of 
the county. The near-by ranchers as well as regular fishermen take 

in the aggregate quite a large amount, that are sent to the dealers of 
Los Angeles. About 1 ton a week is sent to the city during the vear. 
The clam men receive 14 cents a pound for small clams, locally known 



FISHERIES OF THE PACIFIC COAST IN 1899. ice) 

as cockles, and 1 cent a pound for the large size. Clams are teamed 
from Redondo, Long Beach, Bologna, and other beaches. 

The supply of spiny lobsters never fills the demand. Two small 
canneries were for a time operated at San Pedro in 1899, in which 
118,000 pounds of lobsters in the shell were used. A small quantity 
was canned at Los Angeles during 1899 and 1900, but until the supply 
is largely increased the canning of spiny lobsters will be limited. 

Redondo is one of the important fishing stations of the county, 
from which the business is carried on in small boats. Trawls and gill 
nets are used for some 6 miles north and the same distance south from 
the home station, and 2 to 6 miles from shore. The catch includes 

bastard halibut, flounders, sea bass, yellow-tail, jew-fish, and barracuda. 

Of the several fishing stations of Los Angeles County, San Pedro 
is the most important. The shipments from that nort in 1899 com- 

TREE-FISH (Scbastichthis serriceps). 

prised 1,621,710 pounds of fresh fish, 12,622 cases of sardines, 1,639 

cases of lobsters, and 90,000 pounds of abalone meat and shells. 
In past years quite an amount of the products were dry and pickle- 

cured. The fresh-fish demand has supplanted the cured-fish business 
at this port, the shipments of dry fish being «nly 1,590 pounds. The 
following statement of shipments by the Wells-Fargo Express Com- 
pany is of interest not only in showing the extent of the fresh-fish 
business, but the recent wide distribution: 

| | | 
Destination. | Lbs | Destination. | Lbs 

aon ee. | oF ; iss ds 

TOs BelCH Me ees ere feee one oe eee ee oS 6351 MOklaihorn sss) e seer eee nee eer 5, 220 
Other local poimtss.-+s--22--¢ 22 2c DAN OGL MUYUISSO MD eee eset eit eine ete elect 4, 000 
San RrariCis@O) co cee ee ciee-an.s = cfe cr metan | O51 5a0| Pini CSOtWs mane sae nes ermen eateree sees 60 
aE L0) 8 Fe ie eRe SRE ITE GANGS mM IITOLS mete sete eee eee ietracina onto 620 
ING WO RCO emesis se ote ace a cic ifs Bees lies bh ate wale eee Meee emecoooeceeese 560 
RRGURSLS oie fete rae at cenit clones SOADODA LOM Meee eens see ine met olacine cies maeie 50 
Oolorados =. 322. = 22-5 <2 eak see gees<% DS ROO MAUR Me see ae moe sae wie sleintcie we itevwicie ss 320 
Lira oo Pee re a Ge ene coeabaeeer 33, 170 Sao SS 
GIO eee eee Homemmecbeaconees 8, 580 Rotallin eee ee sas tee ae close teeter 1, 621, 710 
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Orange County.—The fisheries are represented in this county by 
34 fishermen at and near Newport. The aggregate products were 

355,417 pounds, the total value being $8,648. Among the numerous 
species taken were 89,910 pounds of halibut, 68,607 pounds of rock- 

fish, and 46,000 pounds of barracuda. : 

San Diego County.—The fisheries of this county show few changes. 
The total products in 1895 were 1,374,491 pounds, valued at $27,951, 

as against 1,655,950 pounds in 1899, valued at $55,315. The gain of 
281,459 pounds and $27,364 in value was chiefly from an increase in 
the abalone fishery and enhanced values received for all fishery 
products. Of the products of 1899, 626,629 pounds were sold as fresh 
fish and 489,000 pounds as dry and pickled fish. These amounts vary 
but little from year to year. The fresh-fish values include 17 species, 
of which barracuda led with 154,754 pounds, followed by rock-fish, 
135,797 pounds, and bastard halibut, 125,797 pounds. These three 
species comprise two-thirds of the total sales of fresh fish. Of dry and 
pickled fish nearly half consisted of barracuda, the remainder being 
yellow-tail, albacore, bonito, rock-fish, mackerel, and jew-fish. 

The capital in the fisheries amounted to $32,190, and 175 fishermen 

and 6 shoresmen were employed. 
Shipments of fresh fish by Wells-Fargo Express amounted to 371,552 

pounds. Of this amount one-half went to local points in southern Cali- 
fornia, one-fourth to San Francisco, and ‘the remainder to Arizona 

and New Mexico, with small shipments to Colorado and Kansas. The 
dry and pickled fish find a market in San Francisco, among its foreign 
population, with some shipments to Honolulu. 

The spiny-lobster catch increased from 30,000 pounds in 1895 to 
61,000 pounds in 1899. The distribution extended to Denver, Colo., 

San Antonio and Dallas, Tex., the City of Mexico, and as far east as 
Minneapolis, Minn. With an ample supply of spiny lobsters their 
shipment would be an important feature of the fisheries. 

The abalone fishery shows an increase of 385,761 pounds of abalone 
meat and shelis and an increase in value of $11,795 from that of 1895. 

This increase has been from three camps of American fishermen at and 
near ‘Turtle Bay, off the Mexican coast, where they have concessions 
from the Mexican Government. The abalones were mostly taken by 
hand picking at low tide, one diving outfit being used by the three camps. 

The shells find a market to some extent in France and Germany, 

where they are made into large buttons and also used by manufac- 
turers of fancy boxes and toilet articles. The large, fine shells find a 
market in the United States, being polished and sold for ornaments. 
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SORTING OYSTERS FOR MARKET, SAN FRANCISCO BAY. 





SLA TiS lies 

OF THE 

FISHERIES OF THE GREAT LAKES. 

PREPARED IN THE DIVISION OF STATISTICS AND METHODS OF THE 

FISHERIES, UNITED STATES FISH COMMISSION. 

C. H. TOWNSEND, Assistant In CHARGE. 



INTRODUCTORY NOTE. 

The statistical report on the fisheries of the Great Lakes presented 
herewith is based upon original investigations by trained agents of this 
Commission. The inquiries were begun at the opening of the fishing 
season in 1900 and the information collected relates to the year 1899. 
Upon the completion of the field work the general results were made 
public in Statistical Bulletin No. 17, which was distributed among 
persons interested in the fisheries of the lake region. It was issued 

also in less condensed form in the report of the Commissioner for the 
year ending June 30, 1901. Since then the information has been 
further arranged in the office and the results are now given. | 

The report has been prepared under the ‘cirection of Mr. C. H. 
Townsend, assistant in charge of the Division of Fisheries. 

The field inquiries were conducted as follows: Mr. T. M. Cogswell 
canvassed Lake Superior; Messrs. C. H. Stevenson and E. 8S. King, 

Lake Michigan; Mr. W. A. Roberts, lakes Huron and St. Clair and 
the St. Clair and Detroit rivers; and Mr. J. N. Cobb, lakes Erie and 

Ontario. 
Mr. J. B. Wilson collected information on the wholesale fishery 

trade of Lake Erie. 

Most of the field agents have assisted in the office work and con- 
tributed notes relative to the fisheries. 

The assistant in charge has had the constant aid of Mr, Ansley Hall 
and other persons in the office. 

GrorGE M. Bowers, 

Conumissvoner. 
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STATISTICS OF THE FISHERTES OF THE GREAT LAKES, 

GENERAL NOTES AND STATISTICS. 

The number of persons engaged in the commercial fisheries of the 
Great Lakes in 1899 was 9,670. By far the greater proportion of 
these (6,657) were engaged in the shore or boat fisheries. There were 
employed on vessels fishing 1,156; on vessels transporting, 92; the re- 
mainder, 1,765, being shoresmen. The lakes whose fisheries employed 
the greatest numbers were Erie and Michigan, there being 3,728 
engaged in the former and 3,255 in the latter. The numbers employed 
in the fisheries of other lakes were as follows: Huron, 1,241; Superior, 
613; St. Clair, 442; Ontario, 391. Since the last general canvass of 
the fisheries of the Great Lakes, in 1893, there has been a decrease of 

510 in the number of persons employed, the principal decrease in this 
respect being in Lake Michigan. 

The amount of capital invested in the fisheries of these lakes was 
6,617,716. The investment in Lake Michigan was $2,915,241; in 

Lake Erie, $2,720,554; in Lake Huron, $474,953; in Lake Superior, 
$372,083; in Lake Ontario, $80,350; and in Lake St. Clair, $54,535. 
As compared with 1893 the capital invested has increased $718,446. 
There has been an increase in the investment in Lake Michigan of 
$851,744; in Lake Erie, $213,712; and in Lake Ontario, $24,219. The 
investment in the fisheries of the other lakes has decreased as follows: 
Lake Superior, $156,941; Huron, $28,747; St. Clair, $185,541. 

The number of fishing and transporting vessels employed was 208, 
having a value, exclusive of outfits, of $659,650. These were employed 
chiefiy in the fisheries of lakes Michigan and Erie, and in nearly equal 
numbers in each. The boats in the shore fisheries numbered 3,281, 
valued at $227,766. The principal apparatus of capture used on vessels 
and boats was gill nets, valued at $690,518, the next most important 
forms of apparatus being pound and trap nets, valued at $660,408. 

The value of shore and accessory property in the fisheries and fishery 
industries was $2,225,503, and the cash capital amounted to $1,933,600. 

The products of the fisheries aggregated 113,727,240 pounds, valued 
at $2,611,439. Lake Erie produced 58,393,864 pounds, valued at 
$1,150,895; Lake Michigan, 34,499,996 pounds, valued at $876,743; 
Huron, 12,418,327 pounds, valued at $308,078; Superior, 5,429,654 

pounds, valued at $150,862; Ontario, and the St. Lawrence and Niagara 
rivers, 2,406,332 pounds, valued at $100,997; and St. Clair, and the 
St. Clair and Detroit rivers, 579,067 pounds, valued at $23,864. 

F, C. 1901—37 O77 
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Some of Ce more important species yielded by the fisheries were 
herring, 59,913,576 pounds, valued at $941,067; lake trout, 10,611,588 
pounds, v alued at $431,276; yellow perch, 9,584,802 pounds, valued at 
$156,350; white-fish, 5,094,014 pounds, valued at $297,023; blue pike,* 
4,731,782 pounds, valued at $148,740; wall-eyed pike,* 3,311,892 

pounds, valued at $156,503; sturgeon, 1,129,348 pounds, valued at 
$81,085. Other species of less value, but taken -in comparatively 
large quantities, were suckers, 4,043,987 pounds, valued at $56,068, 
and carp, 3,674,346 pounds, valued at $52,362. 

The following reports relative to the fisheries of the Great Lakes 
may be consulted advantageously in the present connection. 

The Fisheries of the Great Lakes, by Frederick W. True, elaborated from notes 
gathered by Mr. Ludwig Kumlein. <The Fishery Industries of the United 
States, 1887, Section 11, pp. 631-673. 

The Fisheries of the Great Lakes, fe Ludwig Kumlein. <The Fishery Industries 
of the United States, 1887, Section v, vol. 1, pp. 755-769. 

Report on an Investigation of the Fisheries of Lake Ontario, by Hugh M. Smith, M. D. 
Bull. U. S. Fish Com. 1890, pp. 177-215. 

Review of the Fisheries of the Great Lakes in 1885, compiled by Hugh M. Smith 
and Merwin-Marie Snell, with introduction and description of fishing vessels, 
by J. W. Collins. Rept. U.S. Fish Com. 1887, pp. 1-333. 

The Fisheries of the Great Lakes, by Hugh M. Smith. Rept. U. 8. Fish Com. 
1892, pp. 361-462. 

Fisheries of the Great Lakes, by Hugh M. Smith. Rept. U.S. Fish Com. 1895, pp. 
93-103. 

Report of the Joint Commission relative to the Preservation of the Fisheries in 
Waters contiguous to Canada and the United States, by Richard Rathbun and 
William Wakeham. House Ex. Doc. No. 315, Fifty-fourth Congress, second 
session, 1897, pp. 1-178. 

Fisheries of Lake Ontario. < Rept. U. 8. Fish Com. 1898, pp. cLII-cLv1. 
Statistics of Certain Fisheries of the New England and Middle Atlantic States and the 

Great Lakes. < Rept. U.S. Fish Com. 1898, pp. cLxvi-cLxxy. In this report 
the figures presented relate to the fiscal year 1897. 

STATISTICS. 

In the present report of the fisheries of the Great Lakes for the year 
1899 the statistics are first shown by lakes in a series of tables for the 
whole region. ‘The fisheries of each lake are then considered in detail 
by States and counties, the products of the vessel and shore fisheries 
being shown by species for each form of apparatus. 

The quantity and value of caviar prepared by the fishermen of the 
various lakes and extent of the wholesale fishery trade in some of the 

more important localities are given in separate statistical statements; 
but these data are not to be added to the totals of the regular tables. 

Comparative statistics for certain years from 1880 to 1899, and a 
series of tables in which the fisheries are considered primarily by 
States, are also introduced. 

In all tables relating to products the fresh fish are entered at round 
weight, as when taken from the water. With regard to the sturgeon, 

which is one of the species so treated, a part of ‘ine ratch is sold round 
and the remainder dressed, while a consider able quantity of the eggs 

«The walt eyed pike (Stizostedion vitreum), the variety of wall-eyed pike known loc Bie as blue pike, 
and the sauger (Stizostedion canadense), are classified in the accompanying statistics under the general 
term ‘‘ pike perch.”’ 
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of the females is salted and disposed of as caviar. The weight and 
value given for sturgeon, therefore, include both the meat and the 
caviar. The weight for smoked and salted fish represents the condi- 
tion in which they are marketed. 

Following are three general tables showing, by lakes, the number of 
persons employed, the apparatus and capital, and the quantity and 
value of the products. ; 

Table showing the number of persons employed in the fisheries of the Great Lakes in 1899. 

How employed. Superior. Michigan. | Huron. | *St. Clair. Erie. |} Ontario.) Total. 

On vessels fishing ..........--- 67 453 G2MBaecciswetcees bY EO Res eeeeees 1, 156 
On vessels transporting ....--- Mal 10 (A eeeeaconees 65 5 92 
In shore or boat fisheries. ..--- 478 2,045 986 374 2,401 373 | 6,657 
ShoOresmenlsJet cess. <scs vee 3 63 | 747 186 68 688 13 | 1,765 

TROL) LY sa a a ae a 613 | 3, 255 1, 241 442 3, 728 391 | 9,670 

* Includes St. Clair and Detroit rivers. + Includes St. Lawrence and Niagara rivers. 

Table showing, by lakes, the apparatus and capital employed in the fisheries of the Great 
Lakes in 1899. 

Superior. Michigan. | Huron. 

Items. 
No. Value. No. Value. No. | Value. 

| | | 

Vessels fishing $38, 800 76 | $210, 300 9 $42, 500 
Tonnage 25 2s.- 09) eee eee 20a | eee Sas LOT | sass 
OTT Fina S88 0B es fe SA ORES eee eee aes 8:04) | eck ne oe AUN GES leas sone cat) 

Vessels transporting 3, 000 4 3, 700 3 4, 250 
LST Ee nb See ei Ge oer Tet earn} [Maem Co i ett ee ae LOT, | eteczesse Ue beasoepeacc 
OG ene ease na oe Sa ewe 2 sek Ss Soe eee Ss. |sseeseee S00) leas s ssa. DAO) eeientee 580 

BGA een tae mec see a-e schemes eeceis 305 27,245 | 1,098 67, 968 527 40, 835 
Apparatus—vessel fisheries: 

IRQRICEN ETS iies iene ne Se ie aia Bae Sap ye ae eal simran oe dallnasaeoees 10 2,040 35 525 
Gallbieis ae-- one so eees sete assess seeeecee 3, 273 42,364 | 28,940 | 202,862 | 2,266 27,720 
WOR eas cates = 2 Saieceic oo Seiniae eee woes Esmee secless dccetaslacecuecs 480) eas ee eens 

Apparatus—shore fisheries: 
Pound nets and trap nets 162 25, 820 795 | 184,309 961 111,314 
Gulllmets |. 2 222s) ss ese-ns 3,956 | 56,919 | 20,917 85,9383 | 3,410 26, 664 
Sn es eee eee aes 1 50 11 510 9 673 
LETICIA a cer eR 15 150 | 1,477 23, 627 398 7, 632 
anaes cee Serene She secon since cos ce me ere|lssa/e eis ae BOA semen Phe | arincla gos 346 
Otber'apparatusy =... =. 2225552.2 Se soseel|senbos86 BAD \ecnonass DROU0) jereisnerene 210 

SLODHS Jaina) Sele Se oe n-ne [ere aa a1HSO237 |Raeteeee SOO5G20 0 eene es 148, 489 
CRE CRT See aae ad Sees setae aoe eeeceaeoas| Beaaconc) 96:0008/2, 5202222 1213-200) |Reaneaee 55, 500 

TTC] EI I fee pe eg ln a ey [Eaten a a eS 72NO83i|seseeere 2 ILO, 241 lees ecie ee 474, 958 

*St. Clair. Erie. + Ontario. Total. 

Items. 
| No. | Value.| No. Value. No. | Value.| No. Value. 

WGESU SE Toe ee Se Se ee a feel bee aes sae LSC Oe ace opalssemeorc 179 | $573,000 
PROMS O cae ea Cot okt ee ee ce|wome soe cee se 2A | ener ea a eee A cata PAY Roeeaeoeas 
OULU sane Sone aot ease vis| cre eres selazece is [ae eee ane OS SOLe CONES seca eae ssiere lloras cteerne 127,795 

MERSIN LAMSON UNE Sone. cesses olese cc louse bose 19 74,700 2 | $1,000 29 86, 650 
BREAN C eae Sao ne ates s cel nice sie lenis ersiores fb bee ies 22) ope eieie 664" | see eesiaaee 
ate ae ee. tS ees | ceed Seen eee IDEN Reeaeee | Cl heosc 15,176 

LUST lee SO eee | 188 | $3,770 876 79, 466 287 | 8,482 | 3,281 227,766 
Apparatus—vessel fisheries: 
Pound nets 45 2, 565 
Gillnets'. =. 22.5. 63, 497 433, 816 
WIGGT) sse8ece- Seek oo eee seS ales 5 BBS GRAS SS eS Se ere en ye pane (ape nee 480 

Apparatus—shore fisheries: | 
Pound nets and trap nets...... | 8] 1,050; 1,724 329, 500 145 | 5,850 | 3,792 657, 843 
Gull neta si30-2 Fees seo: se. tenes 60 600 | 12,660 68,312 | 1,187 | 18,674 | 42,190 256, 702 
STE ee ee eee ee 2 eee 1334) Misses: 104 8, 390 24 420 162 11, 298 
Rykemeia@: -2eo.0 eee cseeceo| eeselectadses 617 15, 750 451 | 5,412 | 2,958 52, 571 
MMOS) SSa wae case se ctisee e Se ce eos [soe G44 eee ces OeA7 0) eae = TODD lise ses 9, 081 
Otheriapparatis=2255 25. 45| 224. Diy eae does AD es eet AD iia seiatarse 3, 870 

Shore Properyc =. noe beeen ewcce boos s 26° 945) locae.. 8.4 TE ODOY 977, |ennwe o> a ae eee 2, 225, 503 
@ashicapital, 2-222 .ssce-e-osees: See 203000) |22 22-4: 568, 700 |------- 201200) |2seeare 1, 933, 600 

A1Ya} CS ee eS ie ae SA on een eae 2,720,554 |......- 805350) | Meee ee | 6,617, 716 

* Includes St. Clair and Detroit rivers, + Includes St. Lawrence and Niagara rivers, 
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Table showing, by lakes and species, the yield of the fisheries of the Great Lakes in 1899. 

| Superior. | Michigan. Huron, 
Species. = 

| Lbs. Value. Lbs. | Value. Lbs. Value. 

Black: bassthassocces sce eee eee Laces fgg Alekgeanaaet 8, 565 $644 5, 659 $396 
Cat-fish and bullheads.........-- 7, 600 $304 62, 162 1, 682 574, 406 16, 627 
Helgsri ese. cones ke eee a2 fa ileiNwarebaatceall: SPSS Se Re 484 40 861 49 
Presh-waverGrumiyvpyes esc es oooh Sia enelaceee aeeee 5), 372 722 160, 646 1, 009 
GermaniGanp ee a-eeeeteriote =< cicn'|- cise ace pees eeeeee ane 25, 280 492 6, 369 143 
Herring ireshye <scecececccsceeccts | 886, 018 6, 95 10, 225, 653 221, 784 1, 078, 957 10, 696 
Henne salted Sere ecese--cs-=--] 239, 460 4,816 ; 11,348,063 | 212,245, 2,625, 850 49, 722 
MANE OLAAW VETS a netieece ecoricce ll aaaeec cca esse eee 122, 339 886 20, 880 167 
Pike‘and!pickerel. = 32-002 -.22-25- 15, 602 316 87, 316 4, 490 191, 751 6, 995 
Pike perch (wall-eyed) ......-...- 18, 679 495 173, 733 7,555 | 1,110, 516 49, 294 
ROCKIDaSSsi=-2 seeste ence er eeeee 934 28 4,161 43 ~ 88,344 1,612 
Sturpeonec ces seces fee seesmceeee 4,415 176 108, 279 7,187 30, 497 1, 268 
Siiekerssineshieee pee aeee 5, 447 57 934,642 | 10,143 980, 695 18, 502 
Suckersisalted2 ss ctesen- ss scee 6, 200 114 109, 136 1,931 126, 795 1,818 
Sumstish) ¥25- fase ae. sites Bata | oo Serco s Said elle a se Dee gia ree eerie & leebes oeitee 61, 062 739 
TOHOW I, IOAN scan saacnesaiancanesoe 2,664,838 | 85,572 | 5,407,110] 241,015 | 1,879,411 80, 077 
Mroutsaltedessrs see occ 453, 331 15, 127 81, 837 3, 666 We 346 
Wihitesbass'ees. 202s ee 28 esac ace ees cane oe ce memaciele 4, 380 L463) codta Sect tel esee aes 
Wihiite-fishiewineshie asses se ase seer 647, 670 23,710 | 1,407, 142 68, 025 584, 168 31, 525 
White-fish, saillted?-.22...5:.....- 45, 521 1, 837 103, 222 5, 467 8, 140 385 
White-fish (bluefin)........-.....| 435, 060 11,317 498, 318 W294: |. cite eeenssn|t eeenaceee 
White-fish (Menominee), fresh ..|-....--..-..|.-.----..- 375, 053 9,747 112, 417 2, 667 
White-fish (Menominee), salted -|............|.-..-..--- 144, 0380 4,560 24, 060 810 
VellOwapeLC) seaceee cece ee sees |. 3, 879 39 | 3,077, 741 57,972 | 2,740, 669 32, 690 
Other mfisher ss eed eke. ats ye toes sewer eal esesaeeee 117 9 484 21 
Crawisheee eocoeae een emer [SS eae Eee 8 | sa meeete 135, 861 354984] [ose cae aaaee eens 
TOS ee ee ns ee a ee eS eta Nadie o¢ tee ly Spkeouee stale sects 8, 000 520 

Motels see cee saceete eens eet 5, 429, 654 150, 862 | 34,499,996 | 876, 743 | 12,418, 327 308, 078 

*St. Clair. Erie. + Ontario. Total. 
Speci = = 

Lbs Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Black bass ....- eet 200 $14 133, 746 $9, 866 48,046 | $3,133 196,216 | $14, 053 
Cat-fish and bull- 

INeadS a= settee 17, 505 629 | 1,002, 704 30, 451 518, 423 | 18, 834 2,182,800 | 68,527 
Grappler ener cee Sec \emee eum, 5 een 60, 000 1<8000) Sass Cte ee 60,000 | 1, 800 
TOSI fee Spat Oe haem ahd. | ea tL baa ly 819 61 | 123,840 | 6,163 126,034] 6,313 
Fresh-water drum ...| 17,050 131 1, 147, 122 TOOL Leas aceeienl sesee cee 1, 380, 190 9, 513 
GermanChTp=s-- =.=: 8, 000 221 | 3,683, 697 51, 456 1, 000 50 | 3,674,346 | 52,362 
enn gates bien aes etree sterol rebciererece 38, 427, 797 431, 037 61,178 | 2,789 | 45,674,603 | 673, 260 
Herring Saltedies (25 || ess cre S| (seme ce al eens gets en einai eereremameee 25,600 | 1,024 | 14, 238,973 | 267,807 
Mingvonlaw Verses. s|\seece cece laeeess a: Scents PES aR eer eon cue eee eee 143, 219 1, 053 
IMOONEV C= 5 has s acta s aslo oe sloallseecems 43, 836 BOO ne aman cisco cceeeee 43, 836 867 
Pike and pickerel....} 42,365 | 1,795 19, 625 1,241 | 100,365 | 5,861 457,024 | 20,698 
ROCK basse: ceeceeaee 3, 700 217 5, 296 91 | 102,968 | 2,323 200, 403 4,314 
Sturgeon’: s.s.62-een0 7, 600 1, 352 789, 402 58,392 | 189,155 | 17,710 |} 1,129,348 | 81,085 
Suckers, fresh .....-.- 33, 600 325, 1,568, 734 18,077 | 278,738 ; 5,101, 38,801,856 | 52,205 
Suckers: salted! =. sc24\|oseeateos|S= ceteesia| Sao eek ncisecllle coerce sa] seeteeeeet | serene 242,131 3, 863 
Sunstishieepeese sees 250 4 175, 440 4,362 | 148,449 | 2,099 385, 201 7, 204 
Prout imesh mass. -2- a 69, 915 2, 884. 32, 024 1, 736 15, 432 853 | 10,068,730 | 412,137 
RPO UES AGG sore meee r ell eee re stats = miermeceral Noneieteteeste (eee) teiacet rata eee ll rea oteace lgoce6eds 542,858 | 19,139 
Pike perch (wall 
Graal eee Ue 268,350 | 11,877 | 1,735,174 | -86,455 | 10,440] 827] 3,311,892 | 156,508 

Pike perch (blue 
Dike) Eames vases, ip onl a a lpSeaesec 4, 544, 786 139, 301 186,996 | 9,439 | 4,781,782 | 148, 740 

Pike ;perchy (Sauger)iseleae-e seer |eaecseee 3, 026, 565 MOSOLS lea cee ace leeereieeere 3,026,565 | 75,313 
Wihitesbassiies asses sclee ace mes | seem nace 1,596, 524 30, 603 2,300 92 | 1,603, 204 30, 841 
White-fish, fresh ..... 69, 902 3, O87 2,066, 314 152, 009 8 | 4,937,131 | 289, 334 
Wihtite=fish. saltced=s.2-|-iecccoceleenctecelteecteecns ce steaeetaete 156, 883 7,689 
Wihiteshishy(blivefin)) 5. |aacsccoscel see ecee nace ee esate = (see enmemiee 933,378 | 24,111 
White-fish (Menomi- 
Mee) s Presi See. |e se Ne eee rare cave Gok y al asco She eater eyes [ate ate arene fatital| ocee terete 487,470 | 12,414 

White-fish (Menomi- 
Nee) Salted: SH 2 al ese AA ee ete oes o seaers | Ser seee ciara lone ereercteterete | rerersraietate 168, 090 5, 370 

Yellow perch......--- 10,000 | 1,202 | 3,315,496 52,625 | 407,017 | 11,822 | 9,584,802 | 156, 350 
Otherfisheeseseen os: 630 126 540 22,700 | 1,593 24,471 1, 754 
Graiwfish).: 3.2020 a. 23 Sa. co 2 celle SP amiogel esc: 2.te ciel soe saletce lester ncrere merits 135, 861 3,498 
MrOPSe. < Soe as as Seca Semeeer oe lleeereteers 982 172 1, 750. 306 10, 732 998 
NUIRGLES i 2 2 heer eisenel tsisetes ela eee ee 67, 211 DEPTS Sanaa Sat |saacaaas -67, 211 2,324 

| [nA OG a | | 

Total sess oc ase er 979, 067 | 28, 864 | 58,393, 864 |1,150, 895 |2, 406, 332 |100, 997 |113, 727, 240 |2,611,439 

* Includes St, Clair and Detroit rivers. 7 Includes St. Lawrence and Niagara rivers, 
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CAVIAR. 

Caviar 1s manufactured to some extent by the fishermen of all the 
Great Lakes except Lake Superior, where sturgeon are not sufficiently 
abundant to supply the necessary eggs. This product is also prepared 
by wholesale fish-dealers, especially in the State of New York on Lake 
Erie, who either buy the eggs fresh from fishermen or obtain them from 
sturgeon purchased in a round condition and dressed before being 
sold. In the early days of the fisheries of this region the value of the 
sturgeon was apparently unknown to the fishermen, and large quantities 
of these fish were allowed to go to waste without even being converted 
into fertilizer; but in 1880 this fishery had reached large proportions 
and 230,160 pounds of caviar were produced, valued at $34,315. 

In 1885 the catch of sturgeon was considerably less than in 1880, 
but the quantity of caviar had increased to 477,020 pounds, with an 
approximate value of $57,242, or about 12 cents per pound. The 
constant decline in the fishery since that time has naturally resulted in 
a material reduction in the yield of caviar. The greater portion of 
the output in 1899, including a large percentage of that made by the 
fishermen, was handled in the wholesale trade of Lake Erie, and 
amounted to 97,555 pounds, valued at $73,201. The caviar prepared 
by the fishermen of the various lakes in 1899 amounted to 47,470 
pounds, valued at $30,510. About 70 per cent of this was the product 
of the fisheries of Lake Erie, and nearly 50 per cent, or 20,317 pounds, 
valued at $12,850, was prepared in Erie County, N. Y. The yield, 
by States, was as follows: Michigan, 6,569 pounds, $3,435; New York, 
31,287 pounds, $20,424; Pennsylvania, 6,274 pounds, $3,992; and 

Ohio, 3,340 pounds, $2,659. 
The quantity and value of caviar prepared by the fishermen of the 

Great Lakes in 1899 is shown, by lakes, in the following table: 

Lakes. | Lbs. Value. 

| 
| 

| 

* Includes for the St. Lawrence River 4,320 pounds, value $2,610, and for the Niagara River 140 
pounds, value $70. 

COMPARATIVE STATISTICS. 

Statistics of the fisheries of the Great Lakes are presented in the 
following tables for the years 1880, 1885, 1890, 1893, and 1899. The 

period of greatest development in the fisheries of this region, as indi- 
cated by the statistics under comparison, was from 1880 to 1885. In 
those years the number of persons employed increased from 5,050 to 
10,355, the investment from $1,345,975 to $4,520,081, and the products 

from 68,742,000 pounds, valued at $1,652,900, to 99,842,076 pounds, 
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valued at $2,691,866. Since then there has been some decrease in the 
number of persons employed, but a steady increase in the number of 
pound nets and gill nets, the two most important forms of fishing 
apparatus used, and also in the total amount of capital invested. The 
yield of products, except in 1893, has greatly increased in quantity, 
but has not in any of the years named equaled that of 1885 in value. 
In 1899 it was slightly exceeded in quantity by that of 1890, but was 

next in value to that of 1585. 
A noteworthy feature of these fisheries is the change that has taken 

place in the abundance of the different species of fish. In 1880 the 
white-fish was more abundant than any other species and constituted 
nearly a third of the products, but in 1899 the catch had decreased 
to 5,094,014 pounds. In the same period sturgeon decreased from 
7,557,383 pounds to 1,129,348 pounds. The yield of trout was larger in 
1899 than in 1880, but it has decreased considerably as compared with 
1885, 1890, and 1893. Offsetting these decreases, herring has increased 
from 15,967,517 pounds to 59,918,576 pounds, while the aggregate 
quantity of several other species, not shown separately in the statistics, 
increased from 16,948,600 pounds to 36,978,714 pounds. The. decline 

in the abundance of some of the more valuable species is therefore 
being compensated for by an increase in the cheaper varieties. 

Comparative table showing the number of persons employed in the fisheries of the Great 
Lakes in 1880, 1885, 1890, 1893, and 1899. 

Lakes. 1880. 1885. | 1890. 1893. 1899. 

SUPERIORS eee ease e pe eile teteielelears\-lalararereeietarsiatateraiateeraiee 414 914 | 653 916 613 
Michigans oe. sca sem ecice ecclesiastics acericcesee cissenls 1,578 3, 379 2,877 3, 928 3, 255 
LUTON tee eisoetac oes cece Cele cme im anstieee seme seeaes 470 892 726 944 1, 241 
StiC lain Been ae a see cho. meee orioae soebe see 356 272 611 529 442 
Breet is cat Sa ees ass nae bate ee eae. 1, 620 4, 298 4, 482 3, 622 3, 728 
Omntariore ee scien mis sew eiciivle slepeeclewinis ewiele|sieielniereeietale 2 O12 600 389 241 391. 

Mota acs Hak ses SEES e ees cee etieeee sewers tees 5, 050 10, 855 9, 738 10,180 9, 670 

* Includes St. Clair and Detroit rivers. 

Comparative table showing the apparatus and capital employed in the fisheries of the Great 
Lakes in 1880, 1885, 1890, 1893, and 1899. 

Vessels and | Pound nets er iS ater te | 
co andtrapnets,| Gill nets. Seles. | Other | Shore ane 

Lakes and ‘ appa- | property | Total in- 
years. | | ratus, |and cash} vestment. 

No. | Value. | No. | Value.}| No. | Value. | No. |Value.| value. | capital. 

Superior: | 
S80 emcee 161) $26, 240 43] $14,950} 4,630 $25,280) 32] $2,010 $200) $12,700) $81,380 
Ik Gs ease 519} 100,735} 230) 67,520) 7,557) 78,082} 43) 2,920) 1,155) 177,521) 427,933 
189022 ce- 328} 85,275} 140} 34,435) 5,974) 63,476} 19 955} 2,763) 179,778] 366,652 
1893 2eeeree 447| 139,035} 276) 63,415) 8,899) 87,680} 14 500} 1,565) 209,512} 529,024 
189925 seeee 315) 69,045) 162} 25,820) 7,229) 99, 283 1 50} 1,058) 167,023) 372,083 

Michigan: | 
1880 Ese eeee §36| 188,375) 476] 185,425] 24,599) 124,740| 19} 2,040} 1,455) 104,100} 551,135 
Ikebe Sac 1,402) 368,326] 715] 253,840) 58,516) 326,902) 87] 6,950) 13,457) 788,356) 1,757,831 
1890 Se eeres 1,102} 266,331] 844] 244,880) 40,896) 215,914) 30} 3,480} 13,460) 693,159) 1, 437, 224 
1893e-eese" 1,549] 357,987] 785} 181,385] 54,232) 352,084; 28} 2,520} 27,863) 1,092, 219} 2, 063, 497 
1899 ER Seen 1,178] 281,968) 805) 186,349} 49, 857| 288,395) 11 510} 29, 285) 2, 087, 829) 2, 915, 241 

Huron: 
SSO Series 111} 20,905) 189} 49,425) 3,360) 20,600) 28) 5,600) 3,500 3,700} 103, 730 
ISSO meee 561} 72,946} 586) 118,350) 3,444) 35, 333)...../..-..-. 23,100) 140,620) 385,349 
S00 Ree ccee 417| 36,898) 551) 88,515) 2,206) 21,665 6 600} 7,155} 254,025) 408, 858 
1893 sees. 520} 87,645) 731) 108,508} 4,923) 53,071 1 75| 38,807) 236,285} 503,700 
1899.......1 639) 87,585; 996) 111,839] 5,676) 64,384 9 673] 8,188] 208,989] 474,953 
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Comparative table showing the apparatus and capital employed in the fisheries of the Great 
Lakes in 1880, 1885, 1890, 1893, and 1899—Continued. 

Vessels and | Pound nets 4 ee Other | Shore Ss Seines. . 
Lakes and boats. and trap nets. Galas ates appa- | property| Total in- 

years. | ratus, |andecash} vestment. 
No. | Value. | No. | Value.| No. |\Value. | No. |Value.| value. | capital. 

St. Clair: | 
SSO Sees Zt SS OOS. cemsllsectomes 180; $1,080) 42) $6,000} $1,500) $24,000) $40,580 
il Dee epee 215 7, 457) 57| $12, 550 23) 160} 34) 8,825) 3,819 218,270) 251,081 
1890. .... 166} 28,775 34 9, 450 814) 9,418 28} 6,240} 5,580 150,682} 210,145 
PE9S sae 2- 211 18, 728 91 7, 400 380} 4,260) 20) 3,025) 2,346) 206,672) 240,076 
a See 188 3, 770 5 1, 050) 60, 600) 13) 1,255 915 46, 945 54, 585 

rie: 
T8805. 22 -—- 602} 83,880) 758] 233,600) 5,775) 22,500; 18) 2,800) 8,645) 163,675) 515,100 
Isher ees 1,536] 298; 757) 1,028) 259,785) 22,644! 75,507 71| 8,320) 72,205) 847,564) 1, 562, 138 
ike? Weeeess 1,449} 520, 033) 1,893} 548,100) 49, 320| 169,513} 44) 5,305) 70,601) 1,502, 750] 2, 816, 302 
CRBS eae 1,146) 424,227) 1,783) 439,060) 35, 369) 164,683] 47) 4,440) 23,339) 1,423,017) 2, 506, 842 

eke Saar. 980) 435, 566] 1,724) 329,500) 41,678! 229,182} 104) 8390) 19,362) 1,614,677) 2,720, 554 
ntario: 
IS8ONe aoce 167 13, 100 34) 14,000 6,000) 20,000 Ol, 2 950|t esas 5, 000 54, 050 
TSSH ees te 467) 20, 448 350} 19,445; 4,722) 23,952 69) 3,177) 12,627 56, 100 135, 749 
E90 Oe eens 376; 317162) 288) 24,577) 2,345) 18,110) 27] 656} 10,361 38, 667 123, 533 
1898 2esee 177 9, 619 77 2,310) 1,185) 8,794 ul 175, 2,240 32, 250, 56, 131 
W899-2 2222. 289 9, 482 145) 5,850; 1,187) 18,674 24 420 7,194 38, 640 80, 850 

All lakes: ———————— ————— ———— 
1880s sas 1,929} 285, 500, 1,500} 497,400} 44,544} 214,200) 148) 20,400] 15,300) 318,175) 1,345,975 
SS Oe ee 4,700} 868, 669) 2,966) 726,490) 96, 906} 539,986) 304) 30,192) 126, 363] 2,228, 431) 4,520, 081 
SOO Res Hs. 3,838] 968,474! 3, 750) 949, 957! 101,555} 498,096) 154) 17, 236) 109, 920) 2,819,061) 5, 362,774 
1893-2. =; 4, 050)1, 032, 241) 3,743) 802,078) 104,988) 670,572) 117) 10,735} 61,160) 3, 199-955) 5, 899, 270 
UGH) ooo eSe 3,489) 887,416) 3,837] 660,408) 105,687) 690,518) 162) 11,298) 66,002) 4,159,103 6,617,716 

Comparative table showing the products of the fisheries of the Great Lakes in 1880, 1885, 
1890, 1898, and 1899. 

Vhite-fish. i 5 ing. |S eon. ETS, Potal. Takes aod White-fish Trout Herring Sturgeon. | All other | Total 

ess Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Value. 

Superior: 
1880 ee cies 2, 257, 000 1, 464, 750 SAN OUOn IE Acree erent 60, 875 3, 816, 625 $118, 370 
1885... ... 4,571, 947 3,488, 177 324, 680 182, 760 258, 416 8, 825, 980 291, 523 
1890.55.25 3, 213, 176 2, 613, 378 199, 121 47, 482 42, 885 6, 115, 992 220, 968 
SOS hes o> 2, 732, 270 4,342, 122 660, 272 62, 052 300, 211 8, 096, 927 252, 107 
1399 Sess 693, 191 3, 118, 169 1, 125, 478 4,415 488, 401 5, 429, 654 150, 862 

Michigan: 
S80.) 12, 030, 400 2,659,450 | 3,050,400 | 3,889, 600 1, 562, 025 23, 141, 875 668, 400 
S85 os cae- 8, 682, 986 6, 431, 298 3,312,493 | 1,406,678 3, 684, 693 23, 518, 148 878, 788 
S890! - 5.2 5, 455, 079 8, 364, 167 6, 082, 082 946, 897 5, 586, 041 26, 434, 266 830, 465 
1893S eas 2, 330, 060 8, 216,926 | 11,580, 895 311, 780 8, 308. 100 30, 747, 755 828, 611 

mee Beas 1,510, 364 5,488,947 | 21,573, 716 108, 279 5, 818, 690 34, 499, 996 876, 743 
uron 
18802225. 2,700,778 2,084, 500 | 246, 800 204, 000 1, 969, 195 7, 205, 273 195, 277 
SS eee ee 1, 425, 380 2,539,780 | 1,265, 650 215, 500 6,010, 860 11, 457,170 276, 397 
1390: S42... 1, 004, 094 1, 505, 619 2,514, 551 365, 718 4, 666, 399 10, 056, 381 221, 067 
Ibs Been 1,178, 271 3, 439.575 2, 758, 628 79, 553 4, 608, 311 12, 064, 338 306, 381 
ae Means 592, 308 1, 887, 101 3, 699, SO7 30, 497 6, 208, 614 12, 418, 327 308, 078 

St. Clair | 
1880-6. <<: int? 2a) Sean eee 250, 700 998, 500 523, 805 1, 850, 927 36, 273 
18855-5552 AN DD Roses cee as 1, 208, 150 227,780 708, 740 2,185, 795 40,193 
T8902 235 238, 764 244, 847 490, 384 309, 003 1, 711, 623 2,994, 571 73,577 
1b eee 50, 950 72, 000 140, 112 54,106 1, 497, 143 1,814,311 46, 030 

wee Perce 69, 902 6939153 esceeeees ome 7, 600 431, 650 579, 067 23, 864 
rie: 
1880-52 3, 800, 800 26,200 | 11,774,400 | 1,970,000 | 11,982,900 29, 087, 300 474, 880 
1885. - 3, 531, 855 106,900 | 19,354,900 | 4,727,950 | 23,784,912 51,456,517 | 1,109,096 
a o}S Uepee eee 2,341, 451 121, 420 38, 868, 283 2,078, 907 21, 440, 812 64, 850, 873 1, 000, 905 
18935-2- =. 1,292,410 203,132 | 20,931,076 793,800 | 19, 747, 907 42, 968, 325 805, 979 
1899...... 2, 066,314 32,024 | 33,427,797 789,402 | 22,078,327 58,393,864 | 1,150,895 

Ontario | | 
1880! 7 -. 1, 061, 000 569, 700 611, 217 545, 283 849, 800 3, 640, 000 159, 700 
1b ea 90, 711 20,510 403, 585 386, 974 1, 496, 686 2,398, 466 95, 869 
SOO: es. 148, 771 41, 010 598, 978 541, 752 2,115, 937 3, 446, 448 124, 786 
16930 sce 45, 380 6, 204 164, 998 125, 293 586, 140 928, 015 31,510 
ee EMS 161, 935 15, 432 86, 778 189, 155 1, 958, 032 2, 406, 332 100, 997 

All lakes: ——<— = 5 
1880. .....| 21,463,900 | 6,804,600 | 15,967,517 | 7,557,383 | 16,948, 600 68, 742,000 | 1,652, 900 
1885. . 18, 344,004 | 12,586,665 | 25,869,458 | 7,147,642 | 35,894,307 99,842,076 | 2,691, 866 
1890% 23555 12,401,335 | 12,890,441 | 48,753,349 | 4,289,759 | 35,563,647 | 113,898,531 | 2,471,768 
1893S-s5e3 7,629,341 | 16,279,953 | 36,235,981 | 1,426,584 | 35,047,812 96,619,671 | 2,270,618 
1899525 2-4 5,094,014 | 10,611,588 | 59,913,576 | 1,129,348 | 36,978,714 | 113,727,240 | 2,611,439 

NorE.—In the above table caviar and other secondary products are omitted except for 1893 and 
1899. 
Lake Huron are included with white-fish. 

In 188v, 1885, and 1890 bluefin, longjaw,and Menominee in Lake Michigan and Menominee in 
In 1893 and 1899 bluefin in Lake Superior, bluefin and 

Menominee in Lake Michigan, and Menominee in Lake Huron are included with ‘‘All others,”’ and 
longjuw in Lake Michigan with herring. 
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FISHERIES OF LAKE SUPERIOR. 

Although Lake Superior is larger and has a greater depth of water 
than any of the other Great Lakes, its fisheries are not extensive as 
compared with those of Lake Erie or Lake Michigan, and even less 
important than those of Lake Huron. The States bordering this lake 
are Michigan, Wisconsin, and Minnesota, all of which are more or 
less interested in the fisheries. 

The number of persons employed in the fisheries of Lake Superior 
in 1899 was 613. There were 72 in the vessel fisheries, 478 in the 

shore or boat fisheries, and 63 in the wholesale fishery trade and 

various occupations on shore connected with the fisheries. 
The amount of capital invested was $372,083. The number of ves- 

sels fishing and transporting fishery products was 10, valued with their 
outfits at $51,604, and the number of boats used in the shore fisheries 
was 305, valued at $27,245. The principal forms of fishing apparatus 
were gill nets, pound nets, and trap nets. The number of gill nets 
used on vessels was 3,273, worth $42,364, and on boats 3,956, worth 
$56,919; a total in both branches of the fisheries of 7,229, having a 
value of $99,283. The number of pound nets and trap nets operated 
was 162, valued at $25,820. Seines, fyke nets, dip nets, spears, and 
lines were also employed to a limited extent. 

The yield of the fisheries of this lake, including all species, aggre- 
gated 5,429,654 pounds, valued at $150,862. The vessel fisheries pro- 
duced 2,024,022 pounds, valued at $63,459, and the shore fisheries 
3,405,632 pounds, valued at $87,403. In the vessel fisheries the catch 

was taken wholly with gill nets, and in the shore fisheries 2,464,842 
pounds, $56,595, were obtained with gill nets, and 768,291 pounds, 
$25,478, in pound nets and trap nets, and 172,499 pounds, $5,330, 
with other forms of apparatus. The most important species taken in 
these fisheries were trout, 3,118,169 pounds, $100,699; white-fish, 

693,191 pounds, $25,547; herring, 1,125,478 pounds, $11,770, and 
bluefin white-fish, 485,060 pounds, $11,317. Wall-eyed pike, pickerel, 
yellow perch, rock bass, sturgeon, suckers, and bullheads were taken 

in smaller quantities. The catch of trout in both the vessel and shore 
fisheries was larger than that of any other species. The quantity 
taken by vessels was 1,563,799 pounds, valued at $49,887, and by boats 
in the shore fisheries 1,554,370 pounds, valued at $50,812. 
A comparison of the statistics for 1899 with those for 1893 shows a ° 

decrease of 303 in the number of persons employed, $156,941 in the 
amount of capital invested, and 2,667,273 pounds in the quantity and 
$101,245 in the value of the products. A scarcity of fish is reported 
from all the best fishing-grounds, and is most noticeable in those parts 
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of the lake heretofore depended upon for an unfailing supply. White- 
fish Bay, at the eastern end of Lake Superior, has always been noted 
for the large quantities of white-fish and trout taken in its waters, but 
the catch is becoming smaller each succeeding year. At Whitefish 
Point, in this bay, in the year 1893 five steamers, fishing 1,360 gill 
nets, and 52 pound nets operated by small boats, took 833,068 pounds of 
white-fish and 1,074,541 pounds of trout. In 1899 there was but one 
vessel, with 360 gill nets, and the number of pound nets had been 
reduced to 16; the catch was only 204,718 pounds of white-fish and 

260,689 pounds of trout; a decrease between the years mentioned of 
628,350 pounds of white-fish and 813,852 pounds of trout. Other 
localities on the lake show a falling off in products, although to a 
smaller extent usually than the one cited, but there are very few 
instances in which any increase has occurred. 

Protective legislation.—An effort has been made by the States 
having a frontage on Lake Superior to arrest the decline in the fish- 
eries. The State of Michigan has followed Wisconsin by enacting a 
close season on the Great Lakes. The law of Michigan provides for 
a cessation of fishing from October 30 to December 15 in each year, 
and that of Wisconsin from November 1 to December 15. These laws, 
it is claimed, will afford greater protection to the fish during the 
spawning period. Furthermore, Wisconsin has a law prohibiting the 
fishing of pound nets from the mainland in Chequamegon or Ashland 
bay, and no gill nets are allowed to be fished within 1 mile of the 
shore. These laws do not apply to the islands in the body of water 
mentioned, which are also owned by the State of Wisconsin. 

The principal jishes.—The fisheries of Lake Superior depend largely 
upon the catch of trout and white-fish, and when a scarcity in these 
species occurs the season is considered a poor one by the fishermen. 
The white-fish has always been the more important species, and has 
constituted the greater part of the products, but in 1893 the catch of 
this fish had fallen off considerably and was exceeded by that of trout. 
Since that time the trout has been as prominent as the white-fish 
formerly was, and the catch of trout in 1899 represented over half 
the entire yield of the lake. In the meantime the catch of white-fish 

has decreased from 2,732,270 pounds, valued at $93,672 in 1893, to 
693,191 pounds, valued at $25,547 in 1899. White-fish and trout do 

not run together to any great extent until a few weeks before and 
during the spawning season. At other times of the year they are 
found separate, and the catch from different grounds is either all 
white-fish or all trout, as the case may be. The fishermen have also 
noticed that the fishing-grounds from which a large catch of these 
species has been taken in the fall yield a much smaller quantity of fish 
when visited again the following spring. 

The herring is abundant in all parts of the lake. It is caught prin- 
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cipally in gill nets, although small quantities are also caught in pound 
nets and with other forms of apparatus. Within the past few years 
there has been a greater demand for this species than formerly, and 
consequently a large increase in the quantity taken. The catch in 
1899 was nearly twice as large as in any previous year for which sta- 
tistics are available. It is probable that the abundance of other more 
valuable species has heretofore had a tendency to deter the fishermen 
from the capture of herring. 

The pike perches are not abundant in this lake, and the annual catch 
has never exceeded a few thousand pounds. The wall-eyed pike, which 
is the principal member of this group of fishes in Lake Superior, was 
caught chiefly in pound nets in Chippewa and Ontonagon counties, 
Michigan. A small quantity was also caught in Wisconsin, but none 
in Minnesota. 

The sturgeon has never been found in large quantities in this lake, 
and is apparently becoming less plentiful every year. The catch in 
1899 was nearly all taken in pound nets in Chippewa, Houghton, and 

Ontonagon counties, Michigan, and amounted to only 4,415 pounds, 

valued at $176. 
In the section of the St. Marys River between Sault Ste. Marie and 

Sailors Encampment, the fisheries of which are included in the present 
statistics with those of Lake Superior, a number of species are taken 
in small quantities which do not occur in the lake proper. The more 
important of these are pickerel or grass pike, yellow perch, bullheads, 
and rock bass. The apparatus in which they are caught consists of 
trap nets, gill nets, and fyke nets. During the winter the gill nets are 
fished under the ice. ‘The catch from this part of the river is marketed 
at Sault Ste. Marie. ; 

Bluefin white-fish.—The bluefin white-fish (Argyrosomus nigripin- 
nis) has within recent years become important in the fisheries of Lake 
Superior. It was first noticed in Whitefish Bay in 1893, and a catch 
of 36,818 pounds, valued at $1,326, was secured. Since that time it 

has increased in abundance and has become quite generally distributed, 

but the catch is greater in the southern and western than in the north- 
ern and eastern parts of the lake. It was formerly regarded with 
little favor by the fishermen, but now that the white-fish is becoming 
scarce the bluefin is caught in larger quantities. It finds a ready 
market, and being a prolific species may in some measure compensate 

for the falling off in the catch of white-fish. 
The bluefin is said by Mr. John Hawley, of Ontonagon, to have 

made its first appearance in the western part of the lake in the spring 
of 1894. In 1897 Mr. Hawley’s catch with one steamer equipped with 
gill nets was 230,000 pounds, and in 1899 it was 200,200 pounds, while 
the quantity of white-fish taken by this steamer in the last-named year 
was only 18,900 pounds. In some parts of the lake the bluefin occurs 
only in deep water, but in others it is frequently caught in June in 
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30 to 35 fathoms. In August, which is considered the best month for 
catching this species, it is usually found in depths varying from 65 
to 70 fathoms. 

Steelhead and rainbow trout.—The steelhead trout (Salmo gairdner?) 
and the rainbow trout (Salmo irideus), two species from the Pacific 
coast, which were planted in streams entering Lake Superior, have 

begun to make their appearance in the open waters of the lake and 
are taken in the nets of the fishermen. They were formerly confined 
to the streams where the original plants of fry were made. Regard- 
ing the capture of steelhead trout, the report of this Commission for 
the year 1899 contains the following statement: 

Particularly gratifying reports have been received from Minnesota with reference 

to the introduction of steelhead trout in Lake Superior. Mr. L. E. Baldridge, fore- 

man of Duluth station, Minnesota, reports, under date of March 13, 1899, that large 

numbers of steelhead trout, varying in length from 7 to 28 inches, were caught during 

the summer and fall of 1898 along the north shore of Lake Superior, between Duluth, 

Minn., and Rossport, Ontario. Mr. D. J. Greensword, treasurer of the Duluth 

Fly-Casting Club, informed him that a number of members of his club took over 400 

steelhead trout from Sucker River in two days’ fishing with hook and line, and that 

he had captured 85 in a single day. He further states that not less than 2,200 steel- 

heads were taken in the same manner from the French and Sucker rivers, and that 

they take the fly as readily as do the brook trout. The fishermen operating gill 

nets along the north shore for lake trout have also captured a number, varying 

from 14 to 18 inches in length. It appears that the steelheads caught in nets had 

slipped through the nets until the twine was just forward of the dorsal fin, which 

would indicate that they were too small to be taken in very large numbers in the 

large-mesh nets used for the capture of lake trout. The steelheads are probably as 

plentiful in other rivers along the north shore, which are not visited on account of 

their remoteness from Duluth. 

The fish above alluded to, it will be noticed, were all taken in locali- 

ties at the western end of the lake, but during a statistical investiga- 
tion of the fisheries of Lake Superior in 1900 it was learned that the 
fishermen at the eastern end of the lake had secured a number of fish 
which they reported as rainbow trout. In the summer of 1899 three 
of these fish were caught. at Whitefish Point. It was also reported at 
Marquette that specimens had been taken off Grand Island and in 
Huron Bay. On July 9, 1900, a fine specimen, weighing 7 pounds 
and measuring 27 inches in length, was caught in a net at Whitefish 
Point by the A. Booth Company. On July 10 of the same year 
another one, weighing 64 pounds and measuring 23 inches in length, 
was caught in an inshore pound net off Lizard Island, Canada, in about 
40 feet of water. In the same month two other specimens, weighing 
about 4 pounds each, were taken in nets at Indian Harbor, Canada. 

Apparatus and methods.—Gill nets are used in every county on the 
lake, and pound nets in all of the counties except Gogebic and Mar- 
quette counties in Michigan, Iron County in Wisconsin, and Lake and 
St. Louis counties in Minnesota. As compared with the statistics for 
1893 there has been a decrease of 1,670 gill nets and 151 pound nets, 
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Trap nets, fyke nets, dip nets, and spears occur in the fisheries of 
this lake only in the St. Mary River, in Chippewa County. Trap 
nets were not operated in 1893, but in 1899 the number employed was 

37, valued at $960. _ 
In the vessel fisheries gill nets are used for catching white-fish and 

trout, and since the bluefin white-fish has become abundant in the lake 

many of the steamers are also equipped with a separate rig of gill 
nets for the capture of that species. The principal difference in the 
various kinds of nets is in the size of the mesh. The size of the mesh 
in white-fish and trout nets is ordinarily 44 to 45 inches, and in bluefin 

nets it is about 3% inches, stretched measure. The gill nets at White- 

fish Point and Grand Marais are 810 feet in length and are termed ‘‘ 90- 
lead nets” by the fishermen, for the reason that each net is rigged with 
90 leads placed 9 feet apart. The nets in use on steamers fishing from 
Marquette average 650 feet in length with a mesh of 44 inches, but in 
the fall of the year nets having a mesh of 53 inches are used for taking 
large trout which visit the spawning-grounds in September and Octo- 
ber. At Bayfield the length of gill nets used on vessels is about 675 
feet each, and at Ontonagon it is about 800 feet. At Houghton a 
steamer fishes 290 nets of 1,800 feet in length each, ora total length of 
522,000 feet. The custom there is to join two nets together, each of 
which has 100 leads and is 900 feet long. 

The nets are always set at the bottom of the lake, and frequently in 
depths of 700 feet, 35 to 45 pounds of lead being used on a net 650 to 
800 feet long. The only satisfactory floats so far used are made of 
cedar. Glass floats have been tried, but the great pressure at the 
depth in which these nets are fished caused the water to penetrate the 
glass, and when the floats were brought to the surface the water still 
remained in them. An experiment was also made with tin floats, but 
they were too easily crushed out of their proper shape. To overcome 
this difficulty they were strongly braced, but were then found to admit 
water. 

The gill nets employed by boats in the shore fisheries are similar to 
those used on vessels, except that on the average they are not quite so 
long. The white-fish and trout nets are generally from 425 to 720 
feet in length, but along the north shore and around Isle Royal they 

are about 1,200 feet long. The size of mesh varies from 4$ to 7 inches, 

the large-meshed nets being used for trout in shallow water in the 
autumn. Herring nets are from 250 to 300 feet long, and the size of 
the mesh is about 34 inches. 

In fishing gill nets with steamers the practice is to set them in gangs 
of 45 nets or more. About half the nets in each gang are lifted each 
day and carried home to be dried and repaired. These are replaced 
with a similar quantity of dry nets. 

The steamers are nearly all equipped with a patent net lifter which 
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enables the crews to handle a larger number of nets than could be 
operated by hand. Nets are lifted with this device by being carried 
over a drum or cylinder worked by steam. While the nets are being 
lifted a careful watch is kept for the fish, and when they are seen to 
approach within 2 or 3 feet of the surface of the water the larger ones 
are helped over the side of the vessel with a gaff hook, otherwise the 
fish might be lost or the nets damaged by their weight. The gaff hook 
used has a handle about 7 feet in length. 

Preservation of gill nets.—The fishermen of Lake Superior, in order 
to preserve their gill nets, tan them with hemlock bark or the extract 

of hemlock, generally the latter. A pint of extract is sufficient for 
tanning 25 nets, and 5 gallons will last an entire season for a rig of 350 
nets, 1 pint of extract being used to 50 gallons of water. The mixture 
is boiled in a large kettle, after which the nets are placed in it and 
allowed to remain an hour. The nets require this treatment about 
once in every two months, and in warm weather it is necessary to tan 
them more frequently. 

Introduction of naphtha engines. —An innovation in shore fisheries 
is the introduction of naphtha engines as an auxiliary means of propel- 
ling sailboats. They are said to have been introduced by Messrs. 
Peter Anderson & Sons, a fishing firm at Marquette, who fitted a sail- 
boat in this manner in 1899. The engine used was of 12 horsepower, 
and the boat has a speed of 7} miles an hour. This boat can make 

much longer fishing trips than when it was propelled exclusively by 
. sails, and the number of nets fished has been more than doubled. It 

is probable that the use of naphtha engines will in a few years become 
quite general in these fisheries. A number of boats were equipped 
with them in 1900. . 

Fishing season.—The gill-net fishing begins as soon as the ice 
breaks up in the spring, which is generally sometime in April. The 
nets are then fished in 20 to 40 fathoms of water, and the catch con- 

sists chiefly of trout. The white-fish run comes later in the season, 
the greater part of the catch being taken in July and August. This 
is also the time of year in which the bluefin white-fish are taken in 
greatest abundance. The fishing for trout continues all through the 
summer and fall. In midsummer the nets are fished in 70 to 100 
fathoms of water, but in the fall they are again set in shallow water. 
About September 1 the large trout come into shallow water to spawn 
and are caught there in considerable quantities during the months of 
September and October. Pound nets are set as soon as practicable 
after the ice breaks up in the spring and are fished until about the 
first of November. 
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Statistics.—The extent of the fisheries of Lake Superior in 1899 is 
shown by States and counties in the following series of five tables: 

Table showing, by States and counties, the number of persons employed in the fisheries of 
Lake Superior in 1899. 

On shore On ves- | On ves- 5 ’ 
States and counties. sels fish- sels trans- ne euore aoe Total. 

ing. porting. oa Ric 3 

Michigan: ‘ 
JINR PR saehco na SOHO BOGAN CGEOS HONS AAbaacoONOOCOnAnoOS DGS | erersreraets inate 28 3 47 
LEIS he oS OOCa ee heen E SH ap pA oerbE Seas Oe Re Donnas sem osoe epreisterstersier= 1 Gy eecuoase 15 
CMpPewaey-o ete ce ee eeeiee es Nee ier aes anya eiceee Salasessteeet 35 ~ “14 57 
GOPEDICH ce sans cn Setis soe e eseeis Be gate acllsteniceee se alee eeenee Diasec ree 2 
FLOWS LOM aco sence seer ae ee cace aeons (hal Ree ce 24 3 34 
IR@ WECM Woe orerais ore fasrcte ee amie oe re eee cee os mate eee eees aellbscotococs Vist legeamSadae 78 
Marquettets 42. ses ce ike eee Ue sok iene ee UR eeestecece 13 9 35 
ONTONAGOMN seas cect cee leis Aenean eases ae (fe eee coor 15 4 26 

Potailie neat Reese eres see nee eee Bin eee ee 210 33 294 

Minnesota: ~ ti: 
WOOK er Saree socials ie eis a nies ree URE Boe eee eI le eter aise tare ee GIN est seers 61 
ECs Fee ee a are es Se Se Syn cee Breas erm, cee ee al Rt eer ee lagogooso55| A Be eee 41 
St: HOUISs ees reer ac dose oee eck Secasedee emer ltecieeisseiets Jesconansc 25 24 49 

MO tal een Ss se SSS Saale ae se SO SS eee Seen oan See eee eink ohio ae 127 24 151 

Wisconsin: | ; 
JING nl Eh aV6 US See acest or uecinese ES Ae Cee ats Meee ote eno (Paige eee eeosaoness TM | ieseeceles 111 
Bawviiieldl 2522 SoS tee ei ois Sore mayoeremo eee kre eee sistent 16 5 | 28 6 59 
TIPO. cretstorer eke ses Midas epee reel aeisi eel aiere eel a erase | nl eteersteraete ailivonereeiereeye Di seercteptesieeoe 2 

G RON) heyy Ree ae eee eee Siren es oe 2 16 5 | 141 6 168 

Granditotalee vectors ots ccte cee een ae ee p 67 5 | 478 63 613 

Table showing, by States and counties, the apparatus and capital employed in the fisheries 
of Lake Superior in 1899. 

Apparatus of 
Vessels fishing. Vessels transporting. Boats. capture—vessel 

fisheries. 
States and BSP oe Seed 

y »S, fl a 

counties Ton- Value Tone Value Gill nets. 
INO: ern Value. of |No. aS Value. of No. | Value. |— a a 

be. outfit. TIE outfit. No. | Value. 

Michigan: 
FARES OI Sannidobe 2 GON LOO) | rapes 20 OMe eyera ell erat states lelevetorotayetellleretatstersnes 22 | $1,850 720 | $9,360 
Balraeaiee nese Sane bonanolsocoanadllsoaqrans||osbol sdanpallooaooocalscscaced 11 PLOW ie )s2 eval e teen 
Chippewa aadiets 1 58 | 4,000 (0 Ses stead sce asbel seacerar 17) 1,195 360 4, 680 
Gogebic..-.--- BA aso cc ooeeeean Inpeoanes leida| booate lsHabecee erouoaae 1 MOO) Secale tae 
Houghton ....| 1 26 | 6,000 200) |||-misal Seasob eae das sal ees cere 11 550 290 7, 250 
Ki@ Wer aw? cuisa\l eraict<Wise tepals oisterayspecis Straps arefelltatersiett ave pcretel| ests leistayelst e erstsjsisiele 60). (5; 4400 322 Sas |e meee 
MTHS Gooey) ZN) SBN RESO IG O EA ba seoclbocouece|boocecus 9| 1,570| 690) 8,944 
Ontonagon....} 1 209i <S0008 TL 2008 aes ssl ecese <icell Secon 7 665 | 418 4,130 

Totals. TA PAL DN BPE CUO | ops) lle Gocenallaesosore bogdocas 138 | 12,080 | 2,473 | 34,364 

Wisconsin: oe | 
Ashlandieees aes || Rae ontell adenine e| seen aoes ee Reese Heseers | Noacacao 601) 253000 We ea eee nee 
Bayfield ...... 2 59 | 6,000} 2,654) 1 18 | $3,000 } $1,300 | 15] 2,185 800 8, 000 
Troms t esses Saga eraAnalenaandoslaascana aig) Beamer aecemoer| ts aros ose 1 LOOM 22 SS Soe eee 

Motaleeesee 2 59 | 6,000 | 2,654] 1 18 | 3,000| 1,300] 76) 7,235 800 8, 000 

Minnesota: ‘i 
Cook: Sess ssase 5S svtal| a cfu fetal] revs caverta Spotaiere areal recat lapeiisrerallteie aye aa | Stteereere 04) ||) 2bx085i)|Raeneae Niece chetttersee 
ake as oss..s- BE Re iG eee Se cre osalos Meamenlaaoceed oeaosada 245)|) di i9700| Pass ssl eteceeee 
St.Louis) <=. -2-- Ne sa ls eieveca! alecmeeye cell oes | Sterol eee noel eereetee oe Meeemene 13 SID Aeceecrs| easements 

Total...... oa ose ge ee 91 | 7,980 |...... Mie 

Grand total..| 9 | 259 | 38,800] 8,504] 1 18 | 3,000] 1,300 | 305 27, 245 is 273 | 42,364 
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Table showing, by States and counties, the apparatus and capital employed in the fisheries 
of Lake Superior in 1899—Continued. 

Apparatus of capture—shore fisheries. 

States and Pound nets ; eae = Haul Set 
counties. pudtrapnets|) climes,” | Hykeneiz.| Dip nets.) Spears. seines. aes 

| |__| i— hand 
No. | Value.| No. | Value. No.|Value.| No.|Value.| No. Value. |No.|/Value.| lines. 

SS: t — 

Michigan: 
figer: >... 18 | $2,525 |} 240 | $2,312 |....|....... S| ab aoe Weld iw oe Baers |e 
Baraga .......- 12 | 2,250 97 824 jac s|icanece Ere isisiliae erates Bre patie pa ad ES Be 
Chippewa ..... 53 | 6,785 19 152 | 15 | $150 | 30} $3800 | 20 $20) (Secale Scere | ea: 
Gorehbieites elt ceaseless asec 40 ZL Vesaelloesasoc Be ese Pae Npeceee PPB a sewooes bosnor 
Houghton ..... 7 | 1,575 BS) | chew" Resa lonercas See eke arses B22 Saiaas CSc A eee Ree LE 
Keweenaw ....|. 20 | 38,375 PN) US) ||Sonollecisococ Bee Seneee BAe tees Bie peaaee $107 
Marquetiao- Jel sa25 sec ssseece SLOW G3O81t|2e | --ee Eee ee ct oe SC eee 1 SO 0M ee eees 
Ontonagon ....| 14 | 2,035 71 BSW) Gasdocconas Brac) Reasoee Eoesleeciesen Sees Reeee le cscee 

Motal << -2+- 124 | 18,495 | 2,260 | 33,410 | 15 150 | 30 300 | 20 20 1 50 107 

Wisconsin: eR al eee acl 
Ashland ....-.- 16 | 2,500 69171) 363465) eens |ee secs Bee eacces SSS] See sees|Paeeee 314 
Bayfield ....._- 16) 3,825] 220| 2,280 |....|....... be el lsae eo dbs bl | Bead Foote | at Se 12 
IRONY Se oS sasceq| aeceas| |soseseose 10 HY) |eceg||occascs neoo|sse2055 jecee|eeeee es seed|lassoac% loosens 

Motel... Bye lee Gy a2b Ee Oa! ||pyereap, eee leee ee Ae es eee HRs. 5 Sas | 326 
Minnesota: a al a ie eae | ec Aaa SA 
Gok? <2) 6 1, 000 392 QUAD Seales see Bal seco le S2yell beateycers lStos| erie ere 130 
LDS Bee ee eee eee 292 APA Tin Rene | eeciciar=t spereyal |e cere ete eae EN ens 25 
SAmOWInMe cas |aaeeeoesasec 91 M9D |\\:becll see Ale torlbeeress Wee AN MNS SS ASAI 5 Se paetall tears 

AN CN eas 6 | 1,000 WOES GAs eres lle oreerere Bel ea oes Sean ree, Bees leehoyell oget oeteets 155 

Grand total..| 162 | 25,820 | 3,956 | 56,919|15| 150/30| 300/20; 20| 1| 50| 588 

Shore Shore 
; 5 - , |property | Cash | Totalin- ||, P property| Cash | Total in- States and counties.) * 14 ac- capital.| vestment. States and counties.| “a nq ac: capital.| vestment. 

cessories. cessories. 

Michigan: Wisconsin: 
A Ser oss. 2555.-5 Spee OU eterstetne $34, 447 Ashlandees e- =e $3; S00) | cams ens $18, 079 
IBATAP Recs. 5. 6. 60) |Easoeaae 4,344 Bayheldiassssecee 10, 425 | $7, 000 46, 631 
cluppe we Bere, Saks 39,175 |$20, 000 77, 007 DOM: 22-65 set CUR Eaeyee Sere 230 

Gogebic ....- neeee 40 |........ 540 Totaleaseses 14, 265 | 7,000 64, 940 
Houghton..-...... 4,770 | 4,000 29,171 : z 2 
Keweenaw......- Dl eee 30, 362 || Minnesota: ao 
Marquette ....... 5,255 | 10,000 42,350 || Cook ..........-. 2,770 |......-- 18, 457 
Ontonagon.......| TIRSS Tyee eae 12,915 Dake. 22 2-222-=- TS LOO) Perri 7, 02 

Peas of te | Se || St Louise 385.-0 33,328 | 15,000 | 49, 998 
POEMS tte a 59,510 | 34, 000 231,136 Motel i126: 37,248 | 15,000 | 76, 007 

Grand total..| 111,023 | 56,000 | 372,083 

Table showing, by States, counties, and species, the yield of the fisheries of Lake Superior 
im 1899. 

Cat-fish and Pike and F é Herring, ‘|v ; ‘ WE 
Se puilncads: Herring, fresh. Balvede Y ellow perch. pickerel. Rock bass. 

counties. SA re | z 

Lbs. |Value.| Lbs. |Value.| Lbs. |Value. Lbs. Value.) Lbs. |Value.| Lbs. |Value. 

Michigan: 
1M FA) ea ie aS ee ee eee ae lesa =cc | 460 | GOP Se sectse|crosastoclee RAR Ata Hopscda Moacacbaaca 
ishing: eee ae! |e 1, 500 TS0u | CaS ie ye el ee al eee Serr emeanrl eye a laacoel ios toe 
Chippewa..|7,600 | $304 | 8,000 120 100 2 | 3,879 $39 | 15,602 | $316] 934] $28 
POMPTON SSC os Ses lico5 5. | 50,900 | 1,018 5, 000 1 {38 OE Se |e Sere Ace eerel GEcee ane Ses 
Keweenaw.|...---|-- Semel) Wifes 117 | 17,140 343 Spee cos pacers weeee eee |aeeeeee [anon ee|-reee 

_ Total...|7, 600 304 | 68,211 | 1,285 | 22,700 529 | 3,879 39 | 15,602 316 | 934 28 

Minnesota: |— nae Se aliaas as Scar 
COOK 2 esl e ec liis cc eae 9, 973 TE) PACA) || D-(USRY eae aes seen ene Aaael ecoraallscodSollenoec 
iv) ge eal | Sa ee eae AsOS5 a MIMS h| TOG O40! OA195) eee nsec (bose. c| se oguscidleec cael e eee clone. 
St. Louis .--)--.---|2.---- || EO BU) ei) odo oecg=ce: coeseee) Henasee songaeee| pesos jsspon | pagan 

Othe saeeceae| seco 125, 698 | 2,094 |211,910 | 4,238 !....... Iie eae a es tye reyaillera:mrecaher Veva(atepaia|is[= stele 

WiscOnsICC! a\|maannlia |= le eT aay sea ee ee 
ARMING. Sales 20). eet e 669,324 | 3,347 1,200 Lae Se eaten 
If eee Be ee) Bee 22,785 228 | 3, 650 BM) | ness cenellseseces ie 

Potala eine | eaceeee 1692,109 | 3,575 | 4,850 roe aoeaiae era 

Grand total.|7,600 | 304 886,018 6,951 239,460 4,816 3,879 39 
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Table showing, by States, counties, and species, the yield of the fisheries of Lake Superior 
in 1899—Continued. 

Suckers, Suckers, 
eee Beasht salted Trout, fresh. Trout, salted. 

counties. : ot 

Lbs. | Val. | Lbs. | Val. | Lbs. | Val. Lbs. Val. Lbs. | Val. | Lbs. | Val. 

Pike pereh Sturgeon. (wall eyed). 

Michigan: 
Algertissssc|se acer jceee-|--eee--|----2-| 5,200 | $104 | 444, 353 ($13, 360 | 47,200 {$1,888 |........ Be 
Barag aie eee eee Besosd |GScHese Boe es spenocta eeece 33,9000: 15408" eea-.2|eeeeeesleeeeeree apee 
Chippewas.|- de $384 3)000'|) $b 2-22. -|eaccee 256,067 | 7,408 | 36,605 | 1,414 | 8,338 |$251 
Gogebiceeas|seeeee Wasps Ile m craieeal ee rot avel | Behe eel aero 10, 583 B18 | [ARR Pees el abeemeac oe 
Houghton..| 600 DOO TE spines (ee ced leteerorae proto 205,470 | 7,817 | 17,000 TODA pence ee Baas 
Kieweenawre|--cco-| es so= - Beopoad||S>eosclbcoonod|locones 203,329 | 6,661 |158,148 | 4,902 |.....-..- es 
IMarqtletbess|peree\ececce | 2,200 AQ i Ese racs| ors seers 531, 059 | 17,948 | 33,800 | 1,415 |....-..- See 
Ontonagon ./3,074 | 116 |....... eee Seen eee 1832893) FOF oOON eee seein eee 4,131 | 207 

Total. ...4,385 | 175 | 5,200 55 | 5,200 | 104 11, 868, 709 | 61,3387 |292, 753 |10, 384 | 12,469 | 458 

Minnesota: 
COOK a ros 4) See crete ss oe 4] Ree es wie nis cl cletebiercral] Siete Dale 121, 828 |) °3;/524 | (52:'962 ||) 1, o16) |. jen-e eee 
Walkers MSs a eee eas eae [nee Sees Seles 35, 352 | 1,023 | 19,645 DEO haces Cee 
Stibouisiss|toee eles cecllesee se | Bee | See See once 13, 098 461 |. 4,410 132) Roees ose sane 

Totalete|f2esesleasees glans Soe HEE BE AA 703278) \-os O08 eae Olin 2s 2am |peeeeeee acids 

Wisconsin: 
Ashland ...| 30 Wt osaecso eee es See Se 262,677 | 8,058 | 22,290 669 | 1,210 | 37 
Baytield Ges. saee-4|soacee | 247 | 2 | 1,000 10 | 862,624 | 11,149 | 60,031 | 1,800 |.....-... pees 
TOM sccsceesecene| cece lls ares |Seseee|Seocoee bxccer 550 20} 1,240 Bie|cceeeses seas 

Total...| 30 1 247 | 2 | 1,000 10 | 625,851 | 19,227 | 83,561 | 2,506 | 1,210 | 37 

Granda total.|4,415 | 176 5,447 | 57 | 6,200 | 114 }2, 664, 838 | 85,572 [453, 331 15,127 18,679 | 495 

ach teen | White-fish, | White-fish (blue-| White-fish _ | White-fish (blue- 
States and White-fish, fresh. salted. | fin), fresh. (bluefin),salted.| fin), smoked. 

counties. | 
Lbs. Value.| Lbs. | Value.| Lbs. Value. | Lbs. | Value.| Lbs. | Value. 

Michigan: | 
Alger .....- 109, 037 | $3, 679 400 $16 | 71,431 | $1,273 1,600 $32 
Baraga....- 20, 551 070i ents ee neh (eeecee eet cae | big el OE See eae 
Chippewa..| 204,718 6,148 | 20,000 800 | 6,004 NOME scqueeeleosonane 
Gogebic.... 622 26) lSdcccewies|oosee mai Staves see tercvall S ya ravers ethene el Bees cere aA 
Houghton .| 111,768 | 4,708 3, 000 135 | 50,976 G22 eee eisretarellereiceisere 
Keweenaw. 51,455 | 2,074 8, 400 336 79, 156 2,077 175 4 
Manguetters|s 2 Ols734a\| esol erect | areiettiee 2, 882 TO ee sual ee sects 
Ontonagon:.|/ 36,8698)" 1 O69) ces. e ese eee ar 200, 200 BY4A6ON Ke Gece Secisceee 

Total...| 586,757 | 21,415 | 31,800 | 1,287 | 406,649 10,620 | 1,775 BG). | Sys ere stare] sete etetele 
Minnesota: |=—= a = a =—— = 
Cook sesce-c 6, 422 239 6, 455 258 2,594 48 | 3,550 fot el eeee Rees) enoaac 
Wakercese aiascc-ncosa|Scscscalees saccweleeecsces 1, 468 PAE = OS 56 320 $16 
Stalouis es 2i]i2s nis: sa |oasecee 195 8 787 1, Ol eeesoeer aanGooce) bashes se llocccocs 

Total... 6, 422 239 6, 650 266 4, 849 89 | 5,795 145 320 16 
Wisconsin: Se eS SS = = ——- 
Ashland ... 32, 453, 1, 203 5, 589 224 1,490 33 455 Ye Deeaoens|Seonsec 
Bayfield... . 21,818 844 1, 462 59 11, 525 300 | 1,685 43 517 26 
TOM eee 220 9 | 20 De ees occas aSeS CSE Ce ere Salle se cts | aeeistents | crates 

Total... 54, 491 2,056 7,071 284 18, 015 333 2,140 52 517 26 

Grand total ..| 647,670 | 23,710 | 45,521 1,837 | 424,513 11, 042 9,710 233 837 i 42 

Summary of the yield of the fisheries of Lake Superior in 1899. 

States and counties. | Lbs. Value. States and counties. Lbs. Value. 

Michigan: Minnesota: ; 
AVP Or Go neanint tee ss 679, 681 $20, 361 Cook tA Recah eee 306, 454 $7, 877 
BATAP Os Seclscce sao tr 56, 006 2,417 Wake tdeccceooeee ces 243, 205 5, 024 
Chippewa 571, 558 16, 983 St uonisss sae seer 59, 280 1,431 

Gogebic .......-.------- 11, 205 392 Motels ste 608,939 | 14, 332 
Houghton: 2). 2sce-s-2= 444, 714 16, 265 Wisconain = 
KC WECIA Was aniesiincesee 521, 614 16, 514 sin: 
Marquette...........--- 621, 678 gi719 ||: Ashland)-2scecssirtea=ar 996, 718 13, 593 
Ontonasoneesseeeeeeeee | 428, 167 13,721 || Bayfield .......-....-.- 487, 344 14, 498 

| eee Ihiy Se LI ODE sete yeep eter __ 2,050 67 

Total resis ss cece | 38,334, 623 108, 372 Totals .2k sos ka eee __ 1,486, 092 28, 158 

| Grand total........ 5, 429, 654 150, 462 
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Table showing, by States, counties, and species, the yield of vessel gill-net fisheries of Lake 
Superior in 1899. 

Sips sop Tyr aoe White-fish (blae- | White-fish (blue- 
; } White-fish, fresh. |White-fish, salted. fin), fresh. fin) , salted, 

States and counties. AAO 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Michigan: ‘ 
JAILS GD SRN aar ee Rees eee 16, 147 WAG (a |oeeemns se le ees 68, 226 | $1, 241 | 1, 600 $32 
Chippewal-<<s2=s------/--5- 19, 335 BBY econahosddleciecape 6, 004 ool aseeteace| shesce 
ISkoU TS ) tls 2 Rae oe PON OAGy imal s LOO Ptawiags cae alss scene 50, 976 I 622; Gi ace eee ees 
IMARGUEtLGS... = 5-2 .5<0--25% Bi ah) aleuy-ay4 Seeeoece ss CEpee eee 2, 882 (ho a ene (Bcrees, 5 
Ontonagont..2- =... .-----.- 13, 915 (YY | Kaseoaubee J--=--50- 200 20071) 04608 | te ements 

ROTA soo assecsecsis saws. TTT 920! AS AOO! | Foe toes 22 lec cise ne 328,288 | 8,511 1, 600 32 

Wisconsin: 
IBS Viel Gia. aces sicomesisic= se 8, 264 340 | . 270 $11 8, 981 246 695 i 

Granditotale:222es<...< 120, 184 4, 740. 270 11 337,269 | 8,757 2,295 53 

Trout, fresh. | Trout, salted. | Pike perch |  gturgeon. Total 
States and | ; (wall-eyed). | © : ; 
counties. 

| Lbs. Value, Lbs. |Value.} Lbs. |Value.| Lbs. |Value.| Lbs. Value. 

| | } | | 

Michigan: | | | 
RIS ET Mago. 2. 348, 811 |$10,090 | 47,200 |$1,888 |.......- Jee ee Saceserse asaaere 481, 984 | $12, 718 
Chippewas.) 97,4098) 55710) |) 315.605") 1,264 jo occccelt eel]. ene nee Via 254, 353 7, 642 
Houghton Beal S119 | - 9.198 12, 000 AOR Reese? ee ecge ete aeserais ieek et Sie 175, 124 6,449 
Marquette ...| 369,791 | 12,168 | 12,500 GBI Setoseee pacebee| Geeeeee laacesee 419,660 | 14,335 
Ontonagon.._| 123,420 4,080 |.....---2|-.--.-- 131 $7 74 | $4 | 337,740 10, 241 

Motale.se.2 1,123, 543 35,176 | 108,305 | 4,255 131 | | 74. | 4 |1, 668,861 | 52,385 

Wisconsin: | | 
Bayfield ..... | 280,471 8, 763 BG; 4807 lel G93 | =e tetas te ane loess aoe Ye obexiets 355, 161 11, 074 

Grand total = a0 014 | 43,939 | 159,785 | 5,948 | 131 | 7 74 4 |2,024,022 | 638,459 
| 

Table showing, by States, counties, species, and apparatus of capture, the yield of the shore 
Jisheries of Lake Superior in 1899. 

Michigan. 

Apparatus and species. Alger. Baraga. | Chippewa. | Gogebie. 

Lbs. Value. Lbs. _ Value. | Lbs. Value. Lbs. Value. 

Pound nets and trap nets: 
Gai-ushvandipulllhheadsic: 2) 22522. s58locc sc ssslectnostecceloniee ane GeQOON RABE Pe create mci ac sare 
Herring, salted: .....sccs-. AGN). 9 = GON Sesasr ane |se mee 100 74) SCM BORA SA Eee 
Bike aud pickerel_.--<-<.:|2----:=:-- Sree Seti he oe Bape nee 8, 358 LOOSE Eo 2 NSA 
Pike perch (wall-eyed) ...|.-.--.---- ES Ser a eae etn Bees 6, 698 DUDA ein Sect een ae 
CEDARS hoses oceans ans | eae seh ores seeks [ta naaenec emcees 734 Pe sor asin’ lsogeae 
SEU ERO Iisa eee ees en ciaie ne [ners see oe Pe laias ons pemnersis ccc leas Siese aie 711 Be BRS Barel mee ee 
Suckers, salted .....:......: 5, 200 | OAS ee aa hee [atmeiae etme sass | cele licen] hs ere | een 
‘route Ares sees coos <<< S05 126 el 272, 21,195 $815 31, 675 OUF | os cee eS 
White-fish, fresh .......... 57,988 | 2,069 12, 685 B70) |e lGa'8800|) 4e(S4 nee cee ts eee 
White-fish, salted ......... 400 5G ecco oceans 20, 000 800: Ee azceoseete eee 
MeMOwmeLche..o.cieta.cs2>|sustzescee [seeeeeee|ereet eee ee Bocas: 3, 085 SOR Psn52 oss aoe 

SROLMIEES Salas aia Sea 99,174 | 3,470 33, 880 1,390 242, 894 We AAS) | cece ante alles 

Gill nets: | 
Hemming sireshios a. ssetels ae = accverreia cia ||2s aa tere 1,500 | 
ike GO GRDICKELO Ese cre 45 se-d Stinaccl esis ce cela |twmicae me Sa|efcwece 
rout, Imesh se aes = se faeces 60, 416 1, 998 12, 760 
White-fish, fresh .......... | 34,902 1,148 7, 866 
White-fish (bluefin), fresh. 3, 205 | BAN ee ie Se ee eee 

TOtgGee oi occ acecee 98, 523 | 3, 173 22,126 | 1,027 5, 125 154 11, 205 392 

Fyke nets: | | 
Cat-fish and bullheads.......... pees ence ate Deis | tines scarain | siete a Sen < 1, 400 DOt re seaimees [xen ss 
IPTC One CKeTS let ares chee see ee eee O NEW OO Oe 2,119 GB Bsneesccee foeeee 
PIKeiPercny CWwall-CYEO eee sec ecole eae eslees Sec cei] ons sens 1, 640 2 ON PREECE RRO SSanOs 
ROCKS DABS S28 eros oe onan elo e see Soe see ec ase euioace| wns eae 200 (| eee osoee 
MC MOVR DENCH) sce cme cieRoe coe eee ore con ol ewes lecweheee S44 Ot Beemme see) sae 

DQ so sscesssoedesesoe Becosseso4 PRAeaes Hosea=enee lect eee 6, 203 AS) enn amen |oe-=-- 

F. C. 1901——38 
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Table showing, by States, counties, species, and apparatus of capture, the yield of the shore 
Jisheries of Lake Superior in 1899—Continued. 

Michigan—continued. 

Apparatus and species. Alger. Baraga. Chippewa. Gogebic. 

Lbs. Value. Lbs. | Value. Lbs. Value. Lbs. Value. 

Dip nets and spears: 
letsiubaye, eee dss cnuCUS on Basenedere Sacsosnd Gensedeac. tsasceac 8, 000 $120) ens sieeve | eee 
Suckers 5. cccewe cto acetone ecrm cmc Sosis|@ Seine elec |s onmenieecralsoe aeleris 3, 000 1 BR Eos tas ial | asec 
VV DGS SiS eae p ee esate reall orcs sicis vatoterelliere ere ete ray| mrareteters ue pelel eetoemrerctnre 20, 000 8005 | 2 Sccles aoe | Meee 

Motel Sees ese ce cee S| 2a saan ses | seceetne | Mee see seta seeeaeer 31, 000 O35 ile same oree aaa 

Lines: = 
PPP OUtsAMeS les aye cee eee Sieve nee vere re eal ave esate oval retro orl eee retetote 26, 983 toll Oates Horses 
Prout salted aees aca ce lnoeentecews peeeectee Jececceceee|ene reece 5, 000 ABO | set i faell ee 

MOtale oc ho ee ee |eqceeeesee|eess-22-foescesee seem 31, 983 Ce) eerseeoalasnes 

Granqditotalie-es sess sa- | 197,697 | $6,643 56,006 | $2,417 317,205 | 9,341 11,205 | $392 

BRIS CONES, 

Apparatus and species. FOU a Peweenan | Marquette. ‘Ontonagon. Total. 

Epo avail | Seppeeel yale aero eenl yaa ene Lbs. Val. 

Pound nets and trap 
nets: | 

Cat-fishiand: bullineads)|t 22-22 \. cs cclc.ceeced eel erect eee Beene cocesc 6, 200 248 
Herrin easel tessa c-cessssal sence |eeecnene eee wesor cod nAAaon ecard saecar 560 11 
LDR en aol oe) Mendel 6 hoe so oodod sepa Boeocaod| esecue haasesioe | eteFeial| shoe rele see 8, 358 109 
Pike perch (wall-ey ed) ae ee cman baceeece |Joceeaa|iesossccallaeeccs 4 y 10, 698 402 
ROCK bASSE: = See Ses | 4 oma tees cic seniee| cemtmenrolasbees Beem ects none calles eee 734) - 22 
Stureconeeseeese seaeee 75) ae eal (ernetnel ses sense ie F 4,311 171 
ShOUCH Een CH (Xe ae Sees eset acaae eres lee eae Seecmecolooscuallsossoc lence. 5, 200 104 
RTO Utenes he pees ae aee 34, 4 3: S483 4045 | eeeeecee Peace 30, 420} 1,169} 234, 973 8, 548 
Rroutisaltede 2h oss.. oc cece eeceee GOO" 80 |'aae teste aac scl Gees pelea 1, 900 80 
White-fish, fresh ...... 27, 637) 1,256} 38, 05 340 eee eee 319,671} 10,908 
White-fish, salted ..... 20, 400 516 
White-fish (bluefin)...| 49, 044 1,561 
Yellow perch <:...(-.-. 38, 035 30 

MO tHleeee Set aae cece 52,660) 2,6 OPA HPA asec leenes 60, 374] 2,360) 665,084) 23, 005 

Gill nets: : Pee 
Herring, fresh ........ BO IGOO ONS |g eee TUT | no 1 7 pee cesar eves ate | eee 60, 211 1, 165 
Herring, salted ....... 5, 000 aif) isan Up ee 20) eee 37) ere ee ee ea et 22,140 518 
Pikeraniad Piekerelye Ta MA Pee Ee wi Nee Bees Eee ewe rea | tas nee eye maetone| en 5, 125 154 
OAD UC) REN se pee a ee fede Se ae al OS [rs hee el | eee 25200 40 | eee pen peer 2, 200 40 
roubeinesheese cope eee 86, 935) 8,359) 121,195) 3,616] 161,268] 5, 780/30, 053) 1,120} 483,210) 16,832 
Trout, salted -.-.....-- 5,000} 225) 156, 248) 4,822) 21,300)  862)......]...-.- 182,548 5, 899 
White-fish, fresh ...... 56,095; 2,293) 18,431 Wel ASOLO HOO |x oral eee 132, 526 5, 202 
White-fish, salted ..... 34000 (S01 35 n85,400|), 336 |=e =aet | ce eee | ese ea meee 11, 400 471 
White-fish (bluefin), | 

iesher i esscceeeee bees sec Hector: 260012). BIG IS--eca-c lec see =| See oeelceeees 29,317 548 
White-fish (bluefin), 

salted c-cccescce doe||escendosE|sacn5= 175 Alcs zerercter| a2 see cil eeeeee lees 175 4 

PRO tal eee ee cee | 206, 9 930) 7,205] 355, 512/10, 488] 199, 378] 7, 274/30, 053} 1,120) 928, 852 30, 833 

Fyke nets: fc 
Gat-fishtand Ipulllheadsy sae eps | eta lesen | eee | eres |e penne tae | eee ee 1, 400 56 
Pike‘andpickerelea 4) S525 50 Ses | Meee See Sa. eee ae ee es ee eee 2,119 53 
Pike perch (wall- eyed) bees B| eet a (erg el ee oY eerie betes eel ieee he es 1, 640) 49 
ROCK DASS SW ase ro cee races tae De en eee | he See |e a le | ees | ee 200 6 
Yellow perch ........- Joecesteds|tsreca|e conse sellersene|onapece |[sarcoc|asc=ac||=se>- S44 9 

Mo tall = See 2 eae eb Rese ae erate betes eo0= || coe | ee | eet | Ce eee 6, 203 173 

Seines: E i 
Wahite=fishite ss5 se feecce As Ceevevchet vay | Peete Ie.2- see |------ 2, 640 110} Boe ecicoose 2, 640 110 

Dip nets and spears: i Sa 
ETT UN rte sah eS atc P| Sotelo ee erecta ees eee eee cram ee || eh ne ee A | Sp art 8, 000) 120 
SLOG renee a eer ail boeaane ollscoocllictorosa lsemsee Reese sey | coil Genes demobe 3, 000 15 
Wikhiite=fishy. soc Ses tells Stents Sil Seco ooerevs pore sel ae che peepee Ie Temes |e teveteres | eee eer 20, 000 800 

Mo tell pth 2 Ae | 5 ten 9s al en (EPR ee ore eee Da eee | Lae oC 31, 000 935 
Lines: i | i= oa 

Mroutsinesheser cheese sete pee ee ecee seas Meee [Rei a Sao, Cetra yee eee ee 26, 983 781 
TTO Wi Sa teC nes wens Sal eee eee | eeu \SRaae eee eee baer aes | eA ho no 5, 000 150 

Total ssseneeemas eA | ones ant| eee eee |e. | ec ieteal| eee el 31, 983 931 
Grand total ....... 269, 590 9,816, 521, 614 16,514 202,018} 7, 384/90, 427] 3, 480/1, 665, 762 55, 987 
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Table showing, by States, counties, species, and apparatus of capture, the yield of the shore 
Jisheries of Lake Superior in 1899. 

Minnesota. 

Apparatus and species. Cook. Lake. St. Louis. Total. 

Lbs. | Value.| Lbs. | Value.| Lbs. | Value. Lbs. Value. 

Pound nets and trap nets: ; 
Herring) Ralted! =... ..2....2.- 100 (WMA aSsccokel aanpo kes ASescrce laeeeaec 100 $2 
PRPOUG eden cede chic aotin a aceces 12, 100 SHOE Recsisat ail pista aelael | Saye eae leiasievaercie 12, 100 350 
White-fish, fresh .............. 2,130 EQ! lo aricrersto's)|lataare sels [ew a ciawiels [le eretsew'ere 2,130 79 
White-fish, salted ............. 325 DS See dae euive dese tem asieae loooaes 325 13 
White-fish (bluefin)........... 587 | MET es Shs <yorecera| fate atcistotar stare eictel ate clsisics 587 11 

Mobalee so -- ses cletececes oe 15, 242 ADD) © c.cis etapstaleerwre os Sal sees lies cle los ce 15, 242 455 

Gill nets: 
Vern ANOS e7a1..<ee cela cee see 9,973 150 | 74,935 | $1,128 | 40,790 $816 | 125,698 2,094 
Herring salted 295 2.522952: 102557092? ODT? 110922400) 21:85) ly a sapeelinece-cmce 211,810 4, 236 
SREOUI, ITCSH Me oo = ees sae 82,695 | 2,392 | 24,341 704 | 13,098 461 120, 134 3, 597 
Twont.salted=. 2s: s22ce sss. <- 51,667 | 1,477 | 19,645 589 | 4,410 132 75, 722 2,198 
Wihite-fish freshi= 222. 4-2<-.- 4,292 NGO), Sense sauce tees nese gant saaten we 4, 292 160 
White-fish, salted ............. 6, 130 oy. idl ere Bes ee ees 195 8 6, 325 253 
White-fish (bluefin), fresh ....} 2,007 _37 | 1,468 27 787 14 4, 262 78 
White-fish (bluefin), salted ...! 3,550 89 | 2,245 DORE aaa essa 5, 795 145 
White-fish (bluefin), smoked. ........)-......- 320 | 1 | ean ee AB ease 320 16 

Tita) Ne a 262,884 | 6,601 |232,194 | 4,705 | 59,280 | 1,431 | 554,358 | 12,737 
- |. — —-—— 

Lines: | | 
rant, (resin 2. See =e P 27, 0383 782 | 11,011 Bil ll See eee acaos ae | 38, 044 1,101 
eroupsSalted=cscses. 2254525 1, 295 SOM Reese le SE aya cae eee et aac as | 1, 295 39 

Motwlssn soaks eeceteeteceeie 28, 328 | 821 | 11,011 SIOW ee Seal ee Seige 39, 839 1,140 

Grandi totaleense~e-.< += 5. 306,454 | 7,877 205 | 5,024 | 59,280 | 1,431 | 608,939 | 14,332 

. e Wisconsin. 

Apparatus and species. Ashland. Bayfield. Tron. Total. 

Lbs. Value.| Lbs. | Value.| Lbs. | Val. Lbs. Value. 

Pound nets and trap nets: 
Perrin pa treshWer 35.26 ok baa 24, 095 $121] 2,410 (a eee em Eee 26, 505 $145 
ermine sated ve ae aoe een eee Sere ore eso ches 1, 950 DOU ieee calles Aare 1, 950 20 
BUGEKEIS  JEOSH Asc - 2c soc See ne 7 Palas captel aaneee 247 eo) 
Suckers, salted tS eee sees | eee — 900 9 
rout, fresh .. <5... << 29, 2¢ 846 Boe eseaalescee. 38, 179 1,105 
LEROLTUACS GY RRS ee a ee eee E é 1S} | Sse stn do| kere 1,025 3l 
Pike perch (wall-eyed).....-. 1, 153 SOU | Piceice, tae nae are | aan alee See 1, 153 39 
Winite-Gsht/iresh'*s-=sc..-2- 5.2 » 6,305 235 | 11,514 ADS a aera ek Seana 17,819 663 
\ Dies Tes EG Gl ae eae Seeee|Gesee ocena beracaee 187 Siletaseeaclecanes 187 8 

Totals 7s oe see Josie sn 40, 936 663 | 47,029 NS Syl Beaneeeel teaacad 87,965 2,018 

Gill nets: | | | . 
ETrIn gg AUCSIN p:sicm.5- bao anne 645, 229 3, 226 | 20,375 2045 \2e ene [etoreeve 6695, 604 3, 430 
Herne; salted! 2.3 Ssst-ee. 1, 200 12} 1,700 IL oepeaeee Sees 2,900 29 
StHTSCONs soo. - eseeeeee se 30 Le aoe eee | ere eee Io ea 30 1 
Suekers, pulted. 2 css. soso cosas sess ss emacs see 100 1S See eal ee 100 1 
Trout, fresh... .-.- 199, 441 5,975 | 49, 671 1, 437 550 |} $20 | 249, 662 7,432 
PO uUb SHIGEO Hos son ees coe 18, 060 542 2,961 89 1, 240 37 22, 261 | 668 
Pike perch pwalbeyed) eee 57 PAY IES a6 ay Ge acacia meee teres Paces 57 | 2 
White-fish, fresh ......-- eerie _ 26,148 968 | 2,040 76 | 220 9 28, 408 1,058 
Wihrite-fiah. salted:ss 2502.2 5, 589 224 1,005 40 — 20 1 6,614 265 
White-fish (bluefin), fresh ...: 1,490 33 | 2,514 el eect ee 4, 034 87 
White-fish (bluefin), salted ... 455 9 990 apie 5 eee EN ee. 3 2 1, 445 > Sill 
White-fish (bluefin), smoked .'..........|..-..... 517 21 eel bee 517 26 

AL) 2 Lp epi a Se ee eee 897,699 | 10,992 | 81, 903 1, 966 | 2, 030 67 981, 6382 13, 025 

Lines: | 
TrowtsiresDyo-e-~ asco. cost 54, 288 1, 824 3, 251 LOSul Ease cenh See ee 57, 589 1, 927 
Weert, Salute. 3, 795 el |e Maan eae Utena te Ra 3, 795 114 

ASA seo eds ha Beomeiedas|s,Ool | 108.\s-s2.5-lee- 0 61,334 | 2,041 

GAME: TOLBL Jno .ae os eee 996,718 | 13,593 |132, 183 3, 424 | 2,030 67 |1, 130, 931 17, 084 
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Summary of the yield of the shore fisheries of Lake Superior in 1899. 

Apparatus and species. _ | Lbs. | Value. Apparatus and species. Lbs. Value. 

Pound nets and trap nets: || Gill nets: 
Cat-fish and bullheads. ...) 6, 200 | $248 Hering sireshipess-= seer ee 851, 513 |$6, 689 
Herring, tresh +.) seeees 26, 505 1455 ||) oeHlenningesalitedie eon eae see 236, 850 | 4, 783 
Herring, salted ....-...... 2,610 33 | Pike and pickerel ........... 5, 125 154 
Pike and pickerel........ 8, 358 109 Pike perch (wall-eyed)...... 57 2 
Pike perch (wall-eyed)-... 11, 851 437 Stureeon 55 cet erasecee 30 1 
ROCK DAass es. see aee eee 734 22 Suckerspineshtcs=-eeee- ee eeee 2, 200 40 
Sturgeon). see cee eee 4,311 171 Suckers; salted!.i..-2<22.--<2 100 ‘a: 
Suckers, fresh ....... Ee sxe 247 2 Trout, Wreshy scessee wee 858, 006 |27, 821 
Suckers, salted ......-.... 6, 100 LIS =! Drout saltedccasssecesee ence 280,531 | 8,765 
Mrowiainesht coe oes nes 2 ee 285, 262 10, 003 White-fish, fresh............. 165, 226 | 6,415 
Prout; saltedi=..-ss--++-<- 2,925 111 White-fish, salted............ 24, 339 989 
White: fish, fresh........-. 339, 620 11,645 || White-fish (bluefin), fresh... 37, 613 713 
White-fish, salted ........- 20, 912 837 || White-fish (bluefin), salted... 7,415 180 
White-fish (bluefin)....-. 49, 631 1,572 White-fish (bluefin), smoked 837 42 
Kellowsperchvaess seaeee = 3, 035 30 | ————— enoN re P | Motalie cee eae ea 12, 464, 842. [56, 595 

WOW = oe oe oats ee 768,291 | 25,478 | Dip nets and spears: ie = 
|Jobs innbales ea a ee ase seueossoence | 8, 000 120 

Byes pele ca a Stickers son ees neon ah eee | 3, 000 15 
UNA CRAG Sern alarstaetate fis.-1 Sy ; 56 Wihitestishs cto omen eae 20. 000 

Pike and pickerel ........ 2,119 53 | roe ; sn OO ase 
Pike perch (wall-eyed) -.. 1, 640 49 || Nota. Sere A. ce seeee 31, 000 935 
ROG Dass Sess. oc ate son as 200 6 |) . a 
Te eres 3 || Lines: 2 Yellowipercht.s..s2.cese- 844 9 |] Troutsiteshaneen. 5.522 oo: 122, 566 | 3,809 

AVE aa eae 6,203 | 173 | row saltedseeee ee = eee 10, 090 303 

2 = | Motalasen oes Se eee 132, 656 | 4,112 
Seines: | ——— 

Winite=fishs ¢e- 522.052 55524 » 2,640 110 | Gran @itotaleesseee anaes 3, 405, 632 |87, 403 

WHOLESALE FISHERY TRADE. 

The wholesale fishery trade of Lake Superior was carried on by six 
establishments, located as follows: One at Sault Ste. Marie, two at 

Marquette, one at Houghton, one at Bayfield, and one at Duluth. The 
number of persons employed in the trade was 50; the investment in 
shore property was $56,853; the cash capital utilized was $56,000; the 
amount of wages paid during the year was $29,425, and the products 
handled aggregated 5,818,183 pounds, the selling value of which was 
$237,231. 

The following table shows the products handled in the wholesale 
trade of Lake Superior in 1899: 

Table showing products handled in the wholesale fishery trade of Lake Superior in 1899. 

Products handled. | Lbs. | Value. || Products handled. Lbs. Value. 

iT i} 

Cat-fish and bullheads. ... 5, 863 $205: ||| Lrout. salted! -..cesscsa se 666, 702 $29, 221 
Hiennne= freshers pane 36, 219 724 || White-fish, fresh......... 645, 141 31, 263 
Herring, salted........... 209, 390 5,211 || White-fish, salted........ 26, 9381 1,316 
FerringtrOZen see 2see a 827, 109 16,542 || White-fish (bluefin),fresh 224, 907 7,040 
Pike and pickerel] -.....-. 17, 253 245 | White-fish ( bluefin) , salt- 
Pike perch (wall-eyed)... 10, 753 395 | Oda ce eceintenie ee eee 2, 349 68 
ROCK#DASSimereeeeseetensee 804 12 || White-fish (blue fin), 
SHUNSCOM tae coisa See 3,311 133) | eSMOKed teeeeseseee- cee 320 20 
Sirekersiresliyeyte2 sts ease 225 2 | Vellow perches een seer 4,113 62 
Suckers }salted =~ os. a5 1, 000 10 | SESS 
AMR Guits sesh’ Sse cece oe | 3,035, 797 138, 762 Motalirs cee secon 5, 818, 183 237, 231 
RT OUtREOZCMee se eter. ome 100, 000 6, 000 
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FISHERIES OF LAKE MICHIGAN. 

The persons engaged in the fisheries of Lake Michigan in 1899 
numbered 3,255, of whom 463 were employed on vessels, 2,045 in the 
shore fisheries, and 747 were shoresmen. 1,330 are credited to the State 
of Michigan, 1,184 to Wisconsin, 685 to Illinois, and 56 to Indiana. 

The total investment in the fisheries of this lake was $2,915,241. 

The number of vessels fishing and transporting was 80, valued with 
their outfits at $254,905. The number of boats was 1,098, worth 
$67,968. The apparatus in the vessel fisheries was valued at $205,382, 
and in the shore fisheries at $299,157. Shore and accessory property 
was valued at $869,629 and cash capital at $1,218,200. The greater 
part of the investment, $1,871,341, is credited to Illinois, $554,399 to 
Wisconsin; $456,287 to Michigan, and $33,214 to Indiana. 

The fishery products of this lake amounted to 34,499,996 pounds, 
valued at $876,743. The largest item is that of herring, of which 
21,573,716 pounds were taken, worth $434,029. The trout fishery 
yielded 5,488,947 pounds, worth $244,681; white-fish, 1,510,364 pounds, 
worth $73,492; yellow perch, 3,077,741 pounds, worth $57,972. Other 
important items were Menominee worth $14,307, and bluefin worth 
$12,794, all other products being represented by lower values. 

To the vessel fisheries are credited 10,383,011 pounds of products, 

valued at $351,199, and to the shore fisheries, 24,116,985 pounds, valued 
at $525,544. 

More than 90 per cent of the catch in Lake Michigan is taken in 
pound nets and gill nets, the yield of the former being 16,947,029 
pounds, valued at $338,862, and of the latter, 14,517,998 pounds, valued 

at $470,573. 

As compared with 1893, the year when these fisheries were last can- 
vassed, it appears that a decrease of 673 has occurred in the number 
of persons employed, a falling off having taken place in the number 
engaged in the shore fisheries. During the same period there has been 
an increase in the investment in the fisheries of this lake amounting 
to $851,744, owing principally to the large amount of capital now 
invested in the wholesale fish trade of Chicago. 

In comparing the yield of the fisheries it may be noted that the 
quantity of fish taken is now greater than in any other year for which 
statistics are available. With the exception of the year 1885 the same 
is true of the value of the catch. 

Since 1893 there has been a slight increase in number and yalue of 
pound nets, and a corresponding decrease in number and value of gill 
nets. While the vessels employed in the fisheries have increased 
slightly in number there has been a noteworthy decrease in their value. 
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Since 1893 the products of this lake have increased 3,752,241 
pounds in quantity and $48,132 in value, owing to an increase in the 
catch of herring. During this period, however, there has been a 
falling off in the catch of practically all other species. With respect 
to white-fish and trout, which have always been important species in 
the fisheries of this lake, there has been a diminution of 819,696 
pounds of the former and 2,727,973 pounds of the latter. 

It appears that the choice species of fish entering into the yield of 
Lake Michigan are much less in quantity than in earlier years, while 
a very large increase has occurred in the catch of cheaper varieties. 

Statistics.—The following tables exhibit by States and counties the 
extent of the fisheries of Lake Michigan in 1899: 

Table showing, by States and counties, the number of persons employed in the fisheries of 
Lake Michigan in 1899. 

On ves- | On ves- : =i ; 
States and counties, sels fish- |sels trans- Tushore Shores: | ‘potal. 

ing. porting. isheries.|| men. 

Michigan: 
DANSE ATA Aycyay cr ah ole va aye ase oie Toumin ie vst opa Dia aa ete oic felon east sos Slot ate ia]  lalePnialewtetiere SOM anata eee 30 
CAN UIUINU RS. oye wy sce science eo feiasiae DOES ee ae eee Soe eremcinalleuattas wae (ial eas 6 
1a OVA ee IA e ees one ae Seats sate ceR eS hee LG) Pe aerere Sierare 14h el eee . 30 
BErmier Aree Sie cae oe Sate caine a nache rome ANS |e sascser 42 12 95 
Charlevoix siencca- steer ew acne (RUN Bea pa 142 21 233 
Delta ... poster eco snaeocees Be AO A SoBe OS ASE season 96 5 101 
| Shp 1) 8 2 Fol Pete oro Si EOP Ne ok ACER RENEE eT tee, 1D) sd eee ses 60 15 87 
Grandeiiraverses.5 os sets) ask ates oes ee ase cers Pees Perea caSe 20 Saeke hese 20 
1 Gf eVe ED 0h er ee ee ree ee er eee te SS, at eee |b one ee id loo ena comes Ch eee eseses 95 - 
I Ye) Ol NOR ee Chere n RE ERs nee BAe Bee e hemes Rots San aaa 5Sercar Esaeer once 139 1 140 
Maiti Stee ree ee ee cise cec eee ee noe oes Se aiwaneisllaeteeioetae eel emcees Pal ba OGoeS 28 
MASON See cate rertsisise asta aise ele erstoin = Sie ais a etovaveiee mee are 1 i ee Se oe 10 5 29 
Menominee ..........- Be re eee Mera CaS Goa el ite qeSaroe loa seeon see 163 12 175 
Muskeg omy. Shssoi2 olsen ss eae ne seas oe oe ae beetle al Aedes oe Se eae ser « 29) | seewee sete 29 
OCCA BAe esse kcja\ttesiereryeris so parccleei ore eroespes cee Hescye steyelsieletel|leieraisserersusite aleepeeasons 9 
@blawiatae Me ean SSS ce SS eases setecint Shae cee sites 34 32.25 28 82 144 
SChHOOlCraAT i soaker see eee eee nietiae metetineeieice PAE eaaecenoae 39 17 77 
VSN BUT OT it yate bis ye tichecncte oh cistowetere lec ie tial eae stnoel lie mnie eereteiel| mee etoerae Oy aeemacase 2 

INO tet! eee eer ee cere mice ye anne tthe a ene Lava 208) | neneseaee 952 170 1, 3380 

Indiana: 
TRO Ree tel oy ah cee Om re erste EY cae ce aya Sane ato | eictare Siete all aeerstom terres 0 We | SSeeeerse 11 
WAPONLE as Fast ao tee ccc eee ace Sa eee ee cose ere Bite cates 19 6 33 
IROLLOL alae pote ao: ars = cteleie wre crs emia Steele o/sisie, sree eer eis hel esroiet eisai esiatsbeereee Dalle cremraleyersiere 12 

Total pas ceetecn 2s eee iccee Scerreaan Uae eeeteaae Suzan es 42 6 56 

Illinois: 
Cook AS Se eee. 270 376 659 
Lake Ci BeAneenoce 16 3 26 

Total 20 ease ees 286 379 685 

Wisconsin: 
SPO WANE Aa a rsterciaials siataloie stele cls <J-isteinsteratetstrnetelcneiere = ae lives einer 2 108 67 202 
DOOR Beastie ste oer toratoreee s/s ais SOE ees oa Seas 25 324 By) 365 
Ken Osha siete Sacred ote noes See eee se eee dd eas May ie ero 2 2 11 
KWEWAUNCC 38 Scdcesd ae Ogos eee Sate ee is ee des Gal eseceeeiacs 8 5) 19 
MANITOWOC eniges dacs wocissiaees ater eee ene AST Saseeeenee Al 24 108 
IW AIM OUEC a: soi rete ois Sete ars aie Se eveeTe ele epeiniae erase lop eters Pe el [eae ree 92 2 94 
Milwaukee acess co sat cece nei eee ree caauee eis GOs. eae ae 49 22 131 
OCORLO Wiss ohisweg ese ees de iccla eee elon eee San = | ee ee lsteetel eters ae 111 7 118 
Ozaukee ss 2 i234 25 ih. 2e2 A eee pee ee aerate 2B) Npeacotcecs Tel 10 40 
RAGING ge Sadecccaccwei tec k ne see See epee aeciaee D; | eideeecttels 8 | 3 16 
Shepoygam Coos. Frcs eh ite ceeeieiceto so cae Soe eae AS sae A 15 | 17 80 

MOtalees jssctcew ences sheets sere eases 217 10 765 192 1, 184 
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Table showing, by States and counties, the apparatus and capital employed in the fisheries 
of Lake Michigan in 1899. 

Vessels fishing. Vessels transporting. Boats. 

States and counties. a Value x Ton- Talna. | Value of | 7 TOD= | vera = 7 
No. nage. Value. outfit. No. nage. Value. aoe No. | Value. 

Michigan: 
JME cee ceteeene|leoctsel aoe ss ase |S Snceso60o| becooanans |So554 coop esos toc harce naeaeoac 11 $601 
PANG) oh = So sans = Sl lbesacl BRR RnS on ce ceeen el eenetoeeae | Brena ener bares aemeerns | seaeiecss 3 130 
IBenwei=e ees. ce- 3 28 $2, 400 RD EO are a oeel |e serecer al emer 8 735 
IBELTICN I <= em cisccicre's 7 108 12, 200 BH toll eee Genser ts baeccercl Sacemarn 13 692 
Charlevoix .......- 12 181 29, 600 PRA2G2 |= See eee tse See eet |Neeeeraets 49 3, 425 
IDA BosssskeCRbas| Bascal PoeGoses bacoeesocs be cosorane Semen Hecrages loorsescs spanodes 84 6, 186 
JUGS heat eee 2 52 6, 000 1 GRY Ol eas pcocsars Saeredas) Meeasacc 27 2,090 
(iene | ATR AMORND Gael ewike olla GEOR MOSSE ODE) Smee rcrcr set aste cfs [Sea eect Marae Nea Is es es ea fe 155 
ID GIO be tee ok ob ol aes ol oan See a aeeeen ier cl beeen new me tcl Dees cai ol Eanes Ae 47 2,370 
MIT GSIMNAG, 5. REG eee Bbeeea lee ee eoaee Beece ones Pecos Seareeeta lash daa. sedacece 74 5, 348 
NVI TIIG SA ee Be ane 8 Some se ara eecod eatarcss Raeacebaol Saaaceras 12 906 
WWASOD) = 32 =-5c5552 2c 5 425 
Menominee Ne ae 130 5, 644 
Muskegon ......... es 10 325 
@ceans, =s.35.5-.25- eacse 4 160 
Oitawerso-ss2< 5-25 10 456 
Schoolcraft 2 35 1, 957 
WanrBuren-5.22--- 2 20 

Total sa oe 3% Bi : 21,78 | | 531 | 31,625 
Indiana: oie Bl z | | 
Fe eee ee re een tae ea a [nice ante eae aie eetalaster |lacieam sec eeee seas 11 445 
WapOrte {= jeascosee: 1 53 6, 000 AdON le Soe a|eatesee t= srocrsis ee [acta este 13 305 
TROT ETE. po ie a a RE St I ESET Greer en Clete terre Fa esa Ue ee (avon Saal Shae 2 10 445 

" Motels sso... ose 53 6, 000 AD OI ace as tere mera | epee seeces 34 1,195 

Tlinois: | 
Wade eer sent 8, 000 AS 5 |eeee |etea meee oe |W ees Sa ent 740) 
WAAC rss saet mee 2, 500 Us) ee eclleoshocqalbeod selec | Baers 9 405 

Ota Sena ss 2 10, 500 a OBO Eee |Gaseeane loqsnacse|lobeneebe 37 2,145 

Wisconsin: ia 2 <= 
IBEO Wilkie ss tees 352 Teeepsall bei sicte see emesis 114 4, 682 
DOOR sac coe ooo ene 7, 990 184 12, 533 
WenOSsha...--<.<<e - =: 38, 000 2 140 
Kewaunee ........-| 1, 000 5 480 
Manitowoc......... 19, 400 30 3, 32 
INTE TOW (STARR Os cee eget [ete oe eee 33 1,977 
Milwaukee ........ 31, 550 25 1,960 
MCODLO meee sete ee alates =| le creteieistel | Seis sine orstele 80 5, 206 
Ozaukee. 3.2. -.- 14, 450 4 1, 028 
RACING Ss: 22025 soe. 3, 000 4 620 
Sheboygan ......... 35, 250 15 845 

MOtalec saa secs 115, 600 496 | 33,003 

Grand total .... 210, 300 1,098 67, 968 

Apparatus of capture—vessel fisheries. Apparatus ol eau aS 

States and) counties. — lponnd neta. Gill nets. Value| Pound nets. Gill nets 
of 

No.} Value.| No. Value. | lines. | No. | Value. | No. Value. 

Michigan: 
AMIE SEN. o..- oo sacccese Gael be sgee =o GACt Oren ence ere 237 | $1,135 
Jay bat Seen a ee Ie he. ol aan Sete | eaconeit sees 49 210 
IBENZIOs ea saest = castsc|se=cl.s seeks 614 $2, 800 475 1, 700 
IBPRMEM Scout sees ecient 6 el eee 4,972 19, 642 106 44d 
ROTI ATIC VOURS So oe soe cao ss 7 | $1,400 } 4,168 26, 545 1, 352 8, 704 
iDielichs Pee ee Re tA 5, 695 890 | 3,958 
WOIMC Gee asso sos ce ssee| seks ‘ t 3,6 716 3, 938 
Grand Traverse 53 185 
Leelanaw -..2.....-. 3 Teedooue 4: 1, 027 4, 438 
Mackinac x2 © ea 2 eee 2 666 2, 885 
MESMISCEC ey eater cere mor Pasa ncla saa lanes cea eee ass<teiere 2 1, 167 3, 887 
Masone scot cue! ee | eos See 364 3, 876 636 | 2,980 
Menominee ............ ee sl cic Ree A ee 208 688 
MUSK GP Ons asses eee Gens coca aioe poets cle seciaescee 164 267 
OCEANA ep enter n ete (BS Aes Ate retry (enema miu eee 100 300 
(lita ay--/222 52 28520 see ee eee 2 2, 496 12, 067 616 2,145 
Sehooleralt 225.226 5 | 3 640 | 2,180 20, 825 259 1, 206 
WY SUT ES CTU scoters atetaisie ate aero tetatene re iaoe | ote ere eee Oot 7 28 

PROWL croc ceeoe ce | 10 | 2,040 | 15,464 | 91,152 8,728 | 39, 098 
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Table showing, by States and counties, the apparatus and capital employed in the fisheries 
of Lake Michigan in 1899—Continued. 

Apparatus of capture—vessel fisheries. Apparatus of capture—shore 
fisheries. 

States and counties. {pound nets. Gill nets. Value | Pound nets. Gill nets. 

No.| Value.| No. Value. | lines. | No. | Value. No. Value. 

Indiana: 
LAKG io. See eee es ee Hane EDR sonce aeassar||onnret acd Sesacooe 5 $1, 380 30 $150 
ea pOLteyasee-ereeee ce sce fe aallsscisenee 750 PO; 20 |F ae oe cree 7 2,375 80 450 
SPOTtCEA: free eesce sis Seige Seenonad sesncbs) bes ssosece) as eeboac 3 920 25 125 

Rotnieea sens nee 750i Whip, 250 jl eae ae 15 4,675 135 725 

Mlinois: Ta | 
COO eee ee eal eees ea lls serse lise 295 DIIGO tigee sec eee Sees 548 2,270 
Wigs 4. pave eseceeisaes We taral| ene see 1, 074 65/020: Do ssse ee 5 1, 885 165 940 

Total ses cers. eens laces | seamseee 1, 369 Oe OUs erasers 5 1, 385 | 713 | 3, 210 

Wisconsin: ar i 
BST Wil oh Saye re cets ereye ats eters) nail erate | ate tee tee tte nore | MEISE ee eee 8 1,560 390 2,013 
DO OMS. 50 Gana earee heres pes es es eS oo 2,490 S910) assesce |- is: 31, 545 5,757 21, 007 
Kenoshaarn: a: sesteeeaca|oeseltenteaes 300 US A0O) aero almrete real eee sie ee 18 70 
IG WaAUDCAS 2. semoeascee APES [rarer Se 122 1, 405 | $85 2 350 | 439 2, 396 
IMAM TEOWOGrio-s cones one Samal peas onae 605 ZOESGDi| ee emtes 27 10, 200 1, 460 7,510 
IMamIN ett fee ese cere pee ¢ 7, 665 1,017 2, 926 
MOI WaNIkGGy sense a oe ao sallse cals merce el PEDNOOS alo won OLOM Meese sey ol ape | eres eee en 748 3, 060 
OCOntOVe.-RenccSaeoreess 26, 815 946 1, 612 
Ozaikee seo. 22 2s .355 2, 600 12 
RACINE 28 eee Sa se bs cele Sessa) | 202s MAACO Re Rn NaS SSS es coraae 5d4 1, 820 
Sheboygan 19, 860 325 18 ORS7DI Socmaaee cee eee 

‘ ee oe _—————— es 

MOT ass see eaten eee Sai SPas 11, 357 97, 680 410 359 90, 610 11, 341 42,500 

A Eaghavo lio}: (Se aes 10 $2, 040 |*28; 940 202, 862 480 | 795 184, 309 #20, 917 | 85, 533 

Apparatus of capture—shore fisheries—continued. 

States and ecoun- | | 
ties Fyke nets. | Seines. | Dipnets. | value | Crawfish pots.| Spears. 

; = = of == 
No. Value. | No. | Value. | No. | Value. | lines. No. |Value.| No. ‘Value. 

Michigan: ‘ 
Aer am! 2.86 Jacl Jb eee Voge Sree porate come el etemrere iain trates oiatall meansiete rere POS leistars Sioi cell Sve stare tell etatetetesl cece 
IBELTICN. 42sec TEBE Se ne See cient Stas) ea S heres Skt toe Ae inenigiod Perera aca Hesse 
Charlevoix saesalseenceee eect es n= i) 9230 Beene Sapa ese Saree Sean eec sce Saceolacsas 
WMelitave-seccerceas 60 $840 4 DOD REE ese | eeeetate 9603 seen scc (fen cae leecas | eeeae 
Grand Trayerses|f-oscscalfscsee cise 1 DS Fee call Soe are rarell is etre reverend ates leieseveral| Opelrere el | eet eee 
heelanawarcee ese alee cere <i5 aeistana iaeeetel een le oenel Seencere (el PeAe Sse Beseaaa| Aoeaallsccn- 
Mie Kalitta Coe See 5| are ca tay nee etere aye, een ararefeil epee chavet etey| ete ectenal|immreterereaete LO: [st seerce Sseeee 15 $6 
IMEMOMITICSR oes se cieciael| anise citi ea cee lee soma eee on meee Dj Sebece se assoc Sosa sees 
Schooleraiteesses|seeseemalaeseeceesc 1 AQ Bee ll Geaieie nice 60s. cececlieeneoe|sesealeeere 

Motel eee ssse 60 840 | 11 HOw cee as eee T1408 Sek eta eee 15 6 

Indiana: 
TK Cys ake ae eeeee Re eee lee moans «ates +l sie ecerncseee ae [ietstajerstarcre a Bere see IS Sesee aade eee s 
WApPOrtesn-sceeeae |osmbodce|aescssece|lsscedossbesc|Sebccollsossosae (210) Boe oead Sacceee cacclsocer 
IRORLER Sain eS asiceel eneme lecacccee lene emacs |----=- |-------- AS: liad Secs a eee aces eee 

ARG) £21) Ne eee eesti (Reha ce a a ek lM eee ete Pa ta al eee Pes) (ese tel aS Gec 

Illinois: Eis: |e 
WOOK. 528 Bee re Ss oe |b ae eee | eee se oe 220 | $1,710 74 el REeoS Cesceso aac seecc 
ake fat soso see 12 TOSS sl Bee seiaal eee d Scots AQ ese cercee | Sooo es ane e| Seer 

Totaly cee: 12 ASO gee Db es P DOO MRS ee ORD P2962 | eee ll aap ae es 
=| — a 

Wisconsin: | 
BLOW. cine 1, 047 TO RSH OM eee heats < ose Le ene ee ree 2): 8705|| $7843\S.22-|\soeee 
DOORS a5 Soe al a Ste ersa | eae eet | Sct | ateheiatersicre [shan Selle teyterereetel S40. Saeco Sal sro Seteere erences 
KeeGWalln Geese. ou): Sateen ccm eee Meer see ccs a btowaers eeceeerel|| AS) |) fee ese | oases sects 55) 05 
Marinette ....... 28 SOOM teeeeler aieee se J 3 Oe Beer lad nidenare | Seaaenree Manuel escee leeeee 
Mil aiike er $5: <.a| SoS. <meta tes eel Mees cee sere ees ISeeaatee | D10, |2ccRat ce leccesea Sere ole 
OGONtO Ms senee- = 330 BRB T2 Spo ese aik sie sexi oe al] eee eee dere lee | See ete Snares Ieee ere 

Total .......- 406.) 0? 20607 |e Mame | eat Kermeirs 1, 098/ |) 87001. zee ee ene 

Grand total..| 1,477| 23,627) 11 510 | 220 | 1,710| 2,678| 2,870| 784| 15| 6 

* Length of gill nets, 5,603,064 yards, 

ie 
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Table showing, by States and counties, the apparatus and capital employed in the fisheries 
of Lake Michigan in 1899—Continued. 

Shore | ¢ Shore | 

States and coun- and 4C-) Cash | Total in- States and coun- and aC! Cash Total in- 
ties. cessoTy | capital. | yestment ties Cessory | capital. | yestment prop- 3 5 : prop. | ; : 

erty. | erty. 

| \| 

Michigan: || Indiana: 
ANIéean 25.2 ye aK ee oe 6 SYA ateese eee $2, 566 
PATIUTI an cone | Laporte)... ...-: 8, 800 $5, 000 28,710 
IBODZIC sesce- sen _ Porter .......-- 00M Sere 1, 9388 
Berrien sn --2-a.- | nies RNA (eS eS 
pene ralx Sais sisi | Total. a= 9,775 5, 000 33, 214 

CUES cand is.o aac | —————S—_ —————S_SSSSS 

HiME ee a. | | 
Grand Traverse . || Wisconsin: 
Leelanaw ....... BIO Willen eceee 32, 906 44, 000 100, 640 
Mackinac ....... |, “Doors sccee 15, 840 | 8, 000 114, 265 
Manistee .......- i) meenoshary sc Ctl Amen aS 5, 460 
Mason ieee oc | Kewaunee ..... GS0h ee 6,579 
Menominee..... | Manitowoc..... 5, 510 | 200 70, 507 
Muskegon....... || Marinette .._._- DPOB Ie (eae 15, 209 
WCCANE oe scSns = Milwaukee..... AS O00 |S Someeee se 73, 245 
Oiteiwaers eos o< Ocontossss--2e2 HEAL OM Sate eee 49, 475 
Schoolcraft ...-.. ii Ozaukee 22225. 33700) 2e5-255282 36, 734 
Van Buren ...... | Racine-.-.--... A00 WSL a4 7,900 

| Sheboygan..... AP SOON Ea ~ aaa 74, 385 
Totalseaa2- | —-— — —__ 

ihe i| Ovals see 77, 467 52, 200 504, 399 
inois: —————— 
oo eats as sacs l Grand total.| 869,629 | 1,218,200 | 2,915, 241 
ee eee | 

Mots. 5 693, 700 | 1,147,500 | 1,871,341 | | 

Table showing, by States and counties, the yield of the fisheries of Lake Michigan in 1899. 

] ; 
Cat-fish and ts Ling or law- 

| Black bass. German carp. allies Eels. yers. 
States and counties. 

Lbs. |Value.) Lbs. |Value.| Lbs. |Value.| Lbs. Value. Lbs. ‘Value. 

Michigan: 
Allegan 
Berrien 
Delta.. 
IMME seo i coe a | 
Maekainiae 2242 8 2: 1, 082 £39 Ut | ene Nee ed 5 Ee tere lar (nee ee eet Ree Sees iseeee 
MNSECP On «252. 25| osm seesolos vise | 284 | G's oee Semice lene sores [ae oestetee oo as 236 8 
Cin ee Sees (eens 680 LOH eects cemters |e aiemes fal oeeirseic | eamnee esses [Sree 

Wii? a 4, 960 382 | 8,810| 126 98 3 100 10 721 13 

Indiana: | | 3 
PURE ower Se ocee acto dels enn mcler cose | 520 | Wink cotman lnnenicee beaaetneelss amcere 100 | 1 
10% 250 18 | 845 1 eh |e a ee ee ae 84 6 1, 362 14 
Lair eee ae 2 ARS eee eee 350 | (Fe (es sea nel | eae ee Pe 600 6 

ANG le ee eae 250 | 13) 715 vs he Si eed 84 6 2,062 21 

Llinois: ! z 
“Cat ate te 1 ee ae oe SEG i Ma (4S See ee ee 300 24 9, 200 2 
(DED. ee sceen 8 SE 5 5 ee |G ee RR OR a a ae eS Se ee (eee ee eer 25, 156 252 

SNe aes et Sa ae a Peimal” aig ere (te. ¥ 300; 24] 34,356] 344 

Wisconsin: | 7 | 4 f 
ISTO Wil 255 a5 oie o'er 2,595 193 | 10,675 gy P| ES Ate: OU Ti 1 1 eed ee Ls ae ne eee 
nyo a) em i Bat eS 560 37 2, 680 ea PR ae ey ee ||P rae Pegs 
Reenoshte soe oss 8 WS ALES GG We pate 8 GA Se ioral ake mn US es ie Rene &, 000 80 
MGFIRChEE oe) Sse Ne ee ea ee 60 oT Re eee | Bee ae | (aes Sr | ee 
Mae ene sane ct ee ADD PS ID Ee a ee Sa | bee ccc [b cows 72,500 | 404 
Ocentors=— 6. 6 | 200 14 7,670 DOTA eta al ees eo eae (iB eess 
OZAUKEE eco set oe S hs o|leternin tale Samer 5 Ga Aehl Ete nes peas ed 1 ee 1, 200 12 
NPE ig Sees Ge | et se | Re mE | | Die Stead Spl I ee ee ere PN be 3,500.) 12 

LS ae | 3,855 | 244 | 11,605] 232 | 62,064 | 1,679 |........|....--- 85,200 | 508 

Grand total ..... | 8, 56D ou 25,280 | 492 | 62,162 | 1,682 | 484 40 | 122,339 | 886 
| ] 
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Table showing, by States and counties, the yield of the fisheries of Lake Michigan in 
1899—Continued. 

cal RAG. Trout orri 1g srring..salte 5 ; rout, 7 7 De en aS ean Herring, fresh. Herring,salted. | Trout; fresh. SeikieGle Yellow perch. 

ties. = —_ 
Lbs. Value. Lbs. | Value.| Lbs. |Value.| Lbs. | Val.| Lbs. Value. 

Michigan: | 
Allegan......- SAS) ie 198 een eee eee 2,802)  $89|  44| $2) 101,702] $2,172 
ATI ERIM Soe ee eee S2ceen ee |bemeacamsc lehae gee 8) 750) A aonboo|-sceos lect cee ats | eee ee 
iIBenzie eee eee 11, 130 236 | 532625) Seeman 181,750) 7, 628) Peco Sic te Sel ee ce | Ceara 
iBeTmMien eee es 532,596] 12,353 os 000) $540 259, 650. ible 25D emer | eee | * 395.255 1,156 
Charlevoix...- 426,178 9, 057 16, 263) 843} 800, 339) 27. 747\37, 892) 1,544 47, 497 700 
Deltaier.ss5 43, 682 573 213, 700; 4,144 139) 042 5, 914) 1, 600 74 19, 422 371 
MIM eis sees 3. 968 69 300, 1 209 O89 NS OVAleer ea cpemnese 14, 000 320 
Grand Traverse 2, 000 Oe ne exaretetetoes 6, 408 P78) ll eee esese 300 6 
Leelanaw ..... 600 23) 300 15 97,378) 3 3, 283/26, 701 UA eSconacon|lsnooascs 
Mackinac..... PSO TLOW in 2255] 2 arte a esteiere sce eee 169,715) 7, 9076, Sea Ie cics 14, 053 253 
Manistee...... 18, 880 ARQ ore toe eaie oescoce 79, 606 2 954 | be ae Noster EecosScadiisconsoce 
WEEE Bae ee se PAV EOE a eeuls Sse seee lessee sjeretee 86,386) (3;D45/E ace leeeee lewis teen sel eee 
Menominee -.- 217, 900 2,379) 5,929, 400) 114, 287 22,760) 1 013; 5,600) 274 6, 520) 106 
Muskegon..... 10, 204 200 eee eeeeeets aSeepee SOVS7Ol ly G8olee ea eeeeee 2,190 81 
Oceana........ 44,534 BOB lemeccoeee aekeeee 16,591) 744s eal eee 53 2 
Ottawarssee sce I 2702) SLOSS! ie eearers eraser ieee = 100, 664| 4, 031) eee eee 30,170 767 
Schooleraft...- 20, 050! S01 Seen es rane 894807 ILA 873 eee |e eee a | ee 
Van Buren.... 150) DS eee Sates 3 (Reenter es | een (eee al ar Se 10, 000 250 

MTotalasss 2. 3,007,984 65,146] 6, 168, 963} 119, $40)2, 501, 112 102, 098 71, 837| 3,148, 285,162) 6, 184 
Indiana Usianeal , or acreete yay | aa | aoe 

Miakense oo ee 27, 100 EULER soars al cat SESOO|e ot 1g0eeces | mecere 27, 400 678 
Laporte ......- 999-705), GeATI. «oct a. sloseecn ee 9BNO59| (te 70G/ nena eae 139,540] 3,275 
Porters..s ese iin 950 215 Ae (IO eS 2,560 4a Se sees | 40,3380 977 

Mopalijeeeas 271, 755 bape 7 ae ese Ellas espee|| OB) 012} 2,027 semiisel|ee een ee SOs a AOl nooo 

Tllinois: | (ca | ‘ 
COOKER eee = I P39 NG40 85520 eget alee enters 9, 700 520 eeecaleseere 550, 600) 18, 696 
Makers ssssece Pl Gs Oy BeR lS secccuses\lbocosees (Hippel GS CkB i oocoolleocace 127,115} 3,130 

Motaleeses= 354, 805 9, 903]... . Saeinn eerie 76,528) _4,503)...---|.----- 677,715) 21, 826 

Wisconsin: Vit [Se 
BLOWIN fee 276,925, 4,060) 22, 000 386 550 D7 lheae Nl | aera a 14,131,274] 12,776 
Doone secs 1,051,248! 14,254) 3,750,800} 66,367) 878, 334) 36,920)10,000) 518) 239,665) 3,249 
Kenosha. ---.- THS4O40|) c45:296)35 See aa a|eaaeseee 17, 850 865) osesen|eeeee 13, 200 480 
Kewaunee.... 43,550) 1,044 11, 000 220) FBO Oi O47) eee sarees 1, 650 23 
Manitowoc....| 1,073, 951/ 29,568} 65,800} 1,164) 558,444] 22, 811|......|...... 3, 220 76 
Marinette..... 602, 400| 6,752] 477,800/ 8,879) 8,220)  488]......|...... 77,520) 1,008 
Milwaukee ... SIDZNO7b! (24646 |e Sa... cere cicll ois cleielete ADA) Vas ibe sadelsesane 60, 600 1,963 
Oconto: 25: 1,171,195) 18,291] 851,700] 15,389} 1,920 OS eau | aamen: 357,165| 4,778 
Ozaukee :..... 448, A93)) 13,485). 322-2222). o5o55ec 26771608) 138 y201 bees leaeeee 6, 450 156 
Racimieneseese= 101, 780 BRD) [Pe ea esa aceon 97,2001) 1b) 8388\Pa-2 eles e ase 9, 600 339 
Sheboygan.... 850). b52i) (24 866leree aa sale sees 477, 640) 24, 834|......|...-.. qh 250 188 

Motaleeeeas 6, 591, 109| 189, 514! 5,179, 100} _%, , 405, 2, 794, 458 182, 387 10, 000 518}1, 907, 594 25, 032 

Grand total. |10, 225, 653, 221, 784 11, 348, 063) 212, 245)5, 407, 110|241, 015/81, 837] 3, 666)3,077, 741) 57, 972 

: Pike perch Pike perch 
Eiko aud Rock bass. (wall-eyed), | (wall-eyed), | White bass. 

States and counties. P ; fresh. salted. 

Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 

Michigan: 
7 MUSE ee ees 752 aan [eerie Be aA ee mabe ens aeae ele AS SB Gi le oa 
BEN ZC fer sae eailoh alle Sete es eae elo Smnins | eee 507 FOF eee Sal oR en | Boewe ee seme 
Charlevoix t=. ce |pseet cee eee 161 Ot RSA Ree) Meee al Gee aaa mene [seme some 
Deltaper ey. a See 1746229 RaS ISH sees nessa ee 100) 40351 <4 TA Gil ones nc | geeeen| bose ee eee 
Mackinac .......... 1,551 Shales: ala euke 1, 467 7133) Genre mmemenl bas. werk oe 3 
MMaMISTCGE pasa neeeee 472 Aa eee eae oecees 472 D4 Ws che eal Sake caer ee eee | eens 
Muskerony ayer ae he ere ya | eee te cleave tata, ohe ars ate 424 aye ee teen lee eee 118 $3 
Ottawa ees. 134 Galant mallee teee 153 SM Sseoeel beac 42 2 
Schoolcraft ........| BNO | 1 Sons 5e|| Seton lseedbosetel|psedtos|seoccead beceosa|ansses |saos=- 

RO tal zane a 20, 881 982 161 2 5 1034463) 4309s fe sese-a|seceeee 160} (10 

Indiana: | SePers rare ge 
alee Sains see ae ee 100 1 eee BEesericl Sareouso ac menos Ba Cocca] Bocascr 200 8 
baportesees see neces 184 Dee eit Sans |ss ee see eel se eemets [eee eee al eee 300 12 
POrterssscece-steece 72 Bal Wathen |CScte =| ece eee Spee Cece sacesce 120 5 

Motalerecee ssc 356 28) | soceisose||ococ Sage oonesosese||osoocod |Sokoosne ooo stinc 620 20 

Wisconsin 
IBYOWMia cee ccs tiscoe 40,528 | 2,038 | 4,000 38 Bp slay) lal atsy lel Ears aollene aaae | 3,200 96 
IDOOT See menetecie 8, 998 DT Secoa NoBcree 20, 035 878 400 LPP Te eeeiecdica| cca ao 
Marimetteceece- nee 2,030 LD ile slgeteerets | craic sere 2,700 132 Saxe eee [Ssceocme|lososs¢ 
Ocontos: Fis seese 14 (640) SDL |. Sees, 6 14, 600\j) 9788 |e U5 alec ee ek AOU ma 

Motaleee -22ne ce 66,196 | 3,488 | 4,000] 38] 69,887 | 3,224] 400] 22 |_ 8,600 | 111 
Grand total ....| 87,433 | 4,499 | 4,161 | 43) 173,333 7,583 | 7 400 | “227|~ 4y3880 146 
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Table showing, by States and counties, the yield of the fisheries of Lake 
1899—Continued. 

608 

Michigan in 

Sanrga ras ae White-fish | White-fish | White-fish White-fish 
* W Bate pelt W Beer (bluefin), | (bluefin), | (Menomi- | (Menominee), 
States and ae : fresh. salted. | nee), fresh. salted. 
counties. 

Lbs. | Val.| Lbs. | Val.| Lbs. | Val. | Lbs Val. Lbs. Val.) Lbs. | Val. 

Michigan: | | 
Allegan ........ ORGS4 de cea eres ant cetera | clemciere|| Meiecralle ¢tacime.cel eee neteticne | eeeaeee 
VAMIETLM be ones 3, 40 LSB) Se sas |= occ lessee Waa ao Seo OO [Ts | eee eee ee es eet 
IBENZIOeer se ceee TESY CEE te oe) aT OS AG) | Tea Pal |) Se COS aA eSR eects Seana adee enlace aq 
IBERTIEN) <2. 35. TWO2EASG PGS | cm claeine leet |e ae ae re listeree ere listenin alin aces esicweaes ciel te eae | ee | ee 
Charlevoix ... 466, 105/20, 911} 40,840/2,110) 3,929 NOD Eee el stereo | 1,584} $20) 44, 030)$1, 111 
Delta 7.2 oe Sal) CE EA) sea eih D9 a8!| Aeeaene oscos Seceead becca CURB EB RY cepcelbocone 
Emmet .......- 190, 354) 8,853) 1, 945 46 590 IS Ee See eee 1,186 Bie eeisec| een 
STAN OLEPAVETSE |" Cul ANDO MESA nok ae cel elacrel seme celeecmaslaeckesc/nehee cep S503 See ee ee | ee 
Leelanaw...-.. 110,041) 4,412) 48, 237/2, 616] 22,727 580 e820) (IDE eas eal cee bees | eee 
Mackinac...... BAR B02 NSNOBG | Mena eh Meee eee, oe el PRBS ee 103, 160/2, 686] 24,800) 812 
Manistee....... 824481) 358 le. cc2-5 |e os 195,593) 493). --2.-- ES ee OME metre oneal macdcisalledsace 
WIOROTY So Saree o5| BE RReSeee Beane Reoceral Sere TOO SANT 20294 eee |e oc [ba SAN Ihe 2 ee | ee 
Menominee.... DRCCO Me -LL2|| se 2e4 00 U5 TI 27: Al G85 ecteacss | oes | Oe arcee eel ere oe [See mre eee 
Muskegon ..... 796, A oes S| Meese | Ree ee ae aS ete reid erase Meee rere nme it gon lla a | 
Oeeange <2 5... DATA bes L AO eacosse loans 826 Qe isan seeselssetea sone eae | Saas se oes 
Ottawaezns. 2 5- 201) + eer ose 51, 530} 1,295)...... De Sor nae Setccial Secon eras 
Schoolcraft ....| 182, 149/10, 320).......|..... 451 DAWES = pac eons 415670): 074 ee ee a a |seaeee 

Motalees- ce 1, 348, 454 64, 217 103, 222/5, 467/242, 694 5, 869) 5,920) 276} 192, 3833/5, 155) 68, 830) 1, 923 
Indiana: = — } = =a i —————s == : =| = 

Wake Ses es 525.25 2,950} 182 
Maportey-eces=-- 5,368} 336) 
Portereieccnca< 2 2,040, 130 

Motalssss-2: 10,358) 648 
Tlinois: ae = = SS 
LUC GS Sere 200 AO se eee |e ene ee tes ee | IIIT eset Sit epi es ce ree a (are er | rs et le en 

Wisconsin: = == == => : == |= 
IBTOWilleseoyers seis 3304025020 |e ee calle wee 15S OOO 4 O10 eee eee 125, 465/3, 141| 75, 200} 2, 637 
Kewaunee ..... 50 Al feck seven scree eiscis walls ators | sere aisles [elevate Bey WU eteRilesooocallaobece 
Manitowoc..... RAT Deal (Olas aero = DDNG2AI MI 589 | eee crete ere ere 259.50 | 168 | Mase es eee oe. 
Marinette...... 1,510 86) oes S aaa ADS OO | as tics (ee ees are [ys oops Re ee | i ic eee | ieee 
Ocontozs-<..2% Bio 6 5S 2 ee os BooReteeceaed (Sccara) oSecna lace aeeees eer seed peeerie |S aaecye 
Ozaukee ....... SHO80 238 e ae | asses SHO By ey Sse taal eae asl late dl lg eel Sa olan gee 
Sheboygan..... ZUGHA)| | BOP as cnalbence LSTA 05 | Ge |e ces cbse ature | neta cy | Ae ont cae 

SRO Eo Jos; ASTISONS 150) Fe 22 eae 2A9 NT O4INGN649 | Feeee | Meee 182, 720|4, 592) 75, 200) 2, 637 

Grand total |1, 407, 142/68, 025/103, 222/5, 467 492, 39812, 518) 5,920) 276) 375, 0538/9, 747)144, 030 4,560 

: Fresh-water drum. Sturgeon. Suckers, fresh. /Suckers,salted. Crawfish. 
States and 

counties. Lbs. Value. Lbs. |Value.| Lbs. |Value.| Lbs. Value) Lbs. | Value. 

Michigan: 
($1, 544 2, 653 $22 881 Yialeeopseac Kaceae 

DAR ee etncale ee secs 3, 600 O88 Reeseeeclecsoce 
SD I CHLGSO) | TD |b ecsewe boc cemellsdeasece atone 
18 1,300 16 | 14,705 By oseeoulouseas 

NsPAai7f PROP le Rl eos aee la awe aoe GEcreEonsoaser 
(A aeeeisecd bos osdcl Gercseeve tsaceanlbaaeeaog oecace 
BRIS Seg [elk SR OHRCN | WES Asascecdlosasce 

347 | 20,800 DAO a staiaraie ail maton Mave |emec coed aeons 
| E ZID sl bee metal Seca GoSBeeeG bee eel babe dete Eeeae 

Menominee....|.........- lpcedoonoc 2, 050 94 7, 000 70) \N6258000) 1,196) |Peeenss: een 
Muskegon ..... 8, 000 60 4, 656 294 | 15, 9380 PAU DS ees Seed eee hereto [eee 
Oceana 22235s22 (ss. 52528..| : 5 | 
Otiiwatsnc-ce = 
Schoolcraft 

Total 
Indiana: 
1 Cree 
Laporte:..2.2-2 =< 
WOLLEL2 =o csccae 2 

Total 
Illinois: 

CGGGE cote s.fse os 
Take. 2 cscs 

Total 
Wisconsin: = = : == = 

BrOWD\- 5252024 350 LGA SOD S450) |2N6200 | cease. ase ecer 135, 861 #8, 498 
Doors ss! | ray) SEER. ARE eke Seen bans eael osdeoms| besocce 
IE WAUNCG seas core nee ce ones om nes lsicauos oculiesk Ss: 6, 550 Sell ee eral lee ocreia eee aie eae 
Manitowoc 1, 670 109 2, 950 Dail een teal coc See cciee pasar 
Marinette 2, 450 98 | 15,850] 168] 13,600] 258/........ | gasteae 
MT WAIKEG Sous ole cae acces | atest ces cme see clan oer 3, 000 6OR/sseee Hit Saree ecebetienl bears 
Oconto... 2522: 3,550 | 162 | 127,600 | 1,294 | 4,000 7D ECR eee ae 
Ozaukee .......|. 250 20 |) -2200 QA WS ORS Sool oatcicisie| Dee's « See eec eee 
Sheboygan 885 64 | 11,450 161) SABRE one Gonbese| Caeeeee eee 

sROtal. oso. 14, 575 728 | 531,980 | 5,021 | 17,600 330 |135, 861 | 3,498 

Grand total 55, 372 722 | 108,279 | 7,187 | 934, 642 |10, 143 |109, 136 | 1,931 |135, 861 | 3,498 
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Summary of the yield of the fisheries of Lake Michigan in 1899. 

| 

States and counties. | States and counties. Lbs. Value. Lbs. Value. 

Michigan: | Indiana: 
AMlegan. 2). Vs se pee #47, 182; | (G4, 488° all Claes veces oes ete 80,320 | $2, 004 
JNalquhtPesae econ esccanas 15, 390 838 | Laporte 440, 772 12, 613 
IBENZIC.2 /s52see esse eee 408, 867 175882) >| Porterss sasjaccleneieeee ae 71, 798 1, 873 
Berrien. =... a sees 912, 138 28, 663 ——_——— 
Charlevoix......--: =....| 1,900, 869 64, 336 Totals sesc2ons-s eee 592, 890 16, 490 
Meta esac ssce eee eee 927, 007 26, 111 ——— ——— 
{Di bon@ tee eeeosne seraae 422, 600 17,472 Wisconsin: 
Grand Traverse ........ 23, 273 1, 203 BLO Wik 2 asarieaceeee sae | 2,017, 614 28, 752 
Leelanaw ........--.--- 318, 428 12,446 || 6, 416, 775 135, 496 
Ma CKIMaCs=-2ee)3 seen 591, 567 18, 086 197, 090 5, 721 
MiamMIStee mass = anscsseee 132, 631 4, 733 191, 782 6, 699 
BIRNOM aces te eec ns teem 401, 056 11,154 || 1, 766, 384 55, 593 
Menominee ..........-- 6, 289, 705 120,673 | 1, 216, 940 18, 304 
Muskeron)-2---55s--2-0 79, 713 2,657 1, 362, 180 50, 393 
Ocean ases2tes- eee esee 72, 819 1,996 || 2, 558, 255 37, 216 
Oita ware. ec senor 1, 476, 278 37, 5389 737, 934 27,447 
Schoolerattssse.) eeeee: 544, 986 26, 933 212, 080 9, 437 
Wat ITE Te ene eens oe 10, 150 252 Sheboygan.............| 1,367,304 50, 949 

‘ o74. GE 306.962 | Snes a a 
RON SSeatao8 Seance TE EGON ESO C2 TOA estate eee | 18,044,338 | 426,007 

pas 7 4 090 23 002 || IT Goo COOK, hai Baers 14, 23, 002 Gitotale cee | ; GES Be Roe fea al Grand tota | 34, 499, 996 | 876,743 

SP Rotale ores 1, 188,109 | 37,284 | | 

Table showing, by States, counties, apparatus, and species, the yield of the vessel fisheries 
of Lake Michigan in 1899. 

Indiana. Tllinois. 

Apparatus and species. Laporte. Cook. Lake. Total 

Lbs. Value. Lbs. Value. Lbs Value Lbs. Value 

Gill nets: | 
Herring inesh)essse=n. se 187, 651 | $5,675 6, 680 $170 | 150,095 | $4,538 | 156,775 | $4,708 
Ling or lawyers.....-..-- i.cackeers Be eee Se 200 : 7, 156 72 7, 356 74 
Sturgeon s.sss22sossee se. 45 Ot eheeucede Mesacned saossecaar |cessedacl|oooncocosd|sosseess 
Suckersaireshke so) ores. say peo aes as | See pena sal sa eete secre | Seacrest 2, 295 36 2,295 36 
TOUT Se rece cre cite ee ee 24,578 1, 454 4, 500 260 65,628 | 3,923 70, 128 4,183 
Wellowspereh)sscen.-4- 9, 790 245 68, 500 1, 766 6, 035 157 74, 535 1, 923 

Rotalis-c ese ee 222, 064 7,377 79, 880 | 2,198 231,209 | 8,726 | 311,089 | 10,924 

Grand total ......... | 222,064 |. 7,377 79,880 | 2,198 | 281,209 | 8,726 | 311,089} 10,924 
| 

| Michigan. 

Apparatus and species. | Benzie. Berrien. Charlevoix. Emmet 
| = S 

| Lbs. | Value. Lbs. | Value. Lbs. Value.| Lbs. Value | 
Pound nets: | 
FVOrrin esa lied an sea Nola a says iste yall se erate cla | atsverarctalsiatee lle clateretes 3, 000 $30) I seeicierereiernie eeiseieiee 
Suckers:‘salted)\.2 so. 02 4|ese ons sooo cee son See oon ecras paces 600 6) sees kets | seen 
WEPOUIE 22 desis coteayaeietoe laa ea etaeet | tele social eeiae See elereemecee 3459500: a D486 | ee a rece elas 
White-fish, fresh ...._. eee See Pee Cece eee Be DCAIZE || UNG |e segccces||socooode 

Motal sees acess [BO Seep | Deseae ac anaes see Serene 72,954, | 2, 640" |J.casce see Meee 
Gill nets: i F. 

Herring, fresh ........ 10, 352 $264 526, 653. |$12, 238 426,113 | 9,055 3, 968 $69 
Herring salted) <22.-4-\¢. eee eeeeeleeece es 9, 000 DIOR he a2 Semen Baeooose SAsoeercoo eaccqccc 
PCUTRCON «soo fyi cia ol eee ae OEE Riceitnc all Stee i= wsinieera beats eetae 113 A'S scrateictenale | Seeeceels 
Suckers/creshiiws- sos sess eee Herein seeais BUR Uo Wend as U8 eee etad| Seana elec cermced tebc sion 
Suckers, salted........ 3, 000 GY RES Gece rear Maserne chose bane oaceladkheceacs|ssonccac 
rOUL Meee ee ee 132,500 | 5,555 | 258,473 | 11,706 628, 657 | 21,919 | 115,964] 4,581 
White-fish, fresh ...-.-- 111,764 | 5,225 2,303 | 200 255, 329 | 11, 692 59, 089 3,019 
Wihite=fish: salted 2). 22:5\; sc seceubeeeieeecl sescceeoes baitaete mci 2, 000 8 1, 445 ra) 
White-fish (bluefin) --. 12,118 S10 Bae Seer ee See eee ya Nhoelesyeverer= erapecmsate)=tstois| | soeteratarets 
Yellow perch.222h. eet sse- ess eee sis Socognssecllace Jboboc 1,470 POS seeedecs |oacocacs 

Matalen cate eke cs 269, 734 | 11,405 | 832,479 | 25,764 | 1,313,682 | 42,779 | 180,466 | _7, 691 
Lines: Dag Ges as, is 

Sturgeomesacsse ce scl ceasse cos | See eeeee 40 74 Ss Re ees ial ett nO (SG RAa mea (Se 00cSnS 
MEMO, EMO, soo soniss||b ado peapaloods 265s 20, 000 600" |. na ete wees easadens | tere seem ae | mem acer 

Grand total ....... 269,734 | 11,405 | 852,519 26,366 | 1,386,636 | 45,619 | 180,466 | 7, 691 
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Table showing, by States, counties, apparatus, and species, the yield of the vessel fisheries 
of Lake Michigan in 1899—Continued. 

Michigan—continued. 

Apparatus and species. Mason. Ottawa. Schoolcraft. | Total. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Pound nets: 
REGrEth PeSE GeO eee ceeealee ee cee ete Sem cits (qarieise esc wall ciawetecice|(s sn see's|s.oce--152 3, 000 $30 
SUITED ne Soon soguaee Sos socoese| Gobacace |socccecpesa Hopsasee 59 $3 55 3 
MER EMS TSE UOO Sere ara. oe esas mists | Sateiniec cell mee cies oie oils SSE esone DOSScneraa Seeacoce 600 6 
SEO seiseie es =a a see were S ocSe wadlllscmsciee cote lisccasie siete 220 11 39, 170 1, 267 
BAT LOTS NES es = sc,20. |= cite wiorstarele)| Se mfetois ellie em ieiss > ollie elem 12, 140 728 46, 544 2, 286 

NOVEM son gcaseons posseeeene Mises ace |oecassoce | See Pooks 12, 415 742 | 85, 369 3, 582 

Gill nets: | 
Herring, fresh......_.- #4, 905 | 1,127,319 $28, 248 2,289,294 | 54,779 
lemnpisaedce-ss..c|a-cessecce ee eciccee lSpeosdebse: lydoceeme 9, 000 540 
SUUNPCOMS. - oc. - osc c| go rteseecallonscoaadlseecaesacna |bSosbqqc 2 113 4 
SUCRETAMTeS Dice 2-252 |S ese sisocs| <6 nase foisiine mais <io|sa oeeeisc nee 36, 000 1,080 
DHGREIS Saltedies stn 5 |Secscscqcs| cotcc ces leccsariocs eles csesee 3, 000 2 
TOUS sees seach ese 1,845 86,743 | 3,469 : 1,498,484 | 61,851 
Wihtte-Hsheirest se. 902 | 5... .02226| Seentesies|= ce ceceacesiloccessae 67,263 | 3,910 495,798 | 24, 046 
Wihite-asiiesal ted) 22cm | ee casi eci- |= acne ses |Sezeeiises os sesbeeeslsesesee =-/Sesceae 3, 445 102 
White-fish (bluefin)...| 100,417 | 2,294 51,530 | 1,295 451 21 164, 516 3,919 
Yellow perch ......... | apysietirs sia | tieveeie alas Spe eaacbece bercocse lbSacosnese sasontes | ‘1,470_ 29 

WT | ee ee 334, 481 9, 044 EE 265, 592 | 33, 012 304, 686 | 16, 707 | 4,501,120 | 146, 402 

Lines: | | 
Siti POs 4 eases aod eesnaganss laced Ses] Ss oOenORcore nSpadoce | Scaaeerors| emsenrce 40 2 
WAG TUE fe ee Ao nel Boe oeeeSs| Socences paedeoneeua heocene: oecceeee ldetcuee 20, 000 600 

0) a aa (Serer eee ee es ee oe eee 20,040, 602 
Grand total ....... 334,481 | 9,044 | 1,265,592 | 33,012 | 317,101 | 17,449 , 4,606,529 | 150,586 

Wisconsin. 

Apparatus and species. Door. Kenosha, Kewaunee. Manitowoe. Milwaukee, 

Lbs. | Value.} Lbs. | Value.| Lbs. |Value.| Lbs. |Value.| Lbs. Value, 

| | . | | 

Gill nets: | | 
Herring, fresh........ 206, 815) $4, 655 154, 540) $4, 236] 22,950) $803] 943, 756/$27,329| 774,155) $23,574 
Ling or lawyers.....|.-..-.. lnteoses 8, 000 SO) SoS acess eee c| Rasen ees |eeeee 43, 200) 186 
PPNOUG Rosh eee ee aes 310, 355 12,775) 17,850 865) 8, 412 418) 275,154] 8,897) 351,365) 20,072 
Villines eee) USGI)! S70) ESS Se eeeccre poeanod jpspocan | badaacass| saseo4c keceendoc \sopbseoc 
White-fish (bluefin).)....... feePene ol emer cic | saints smeteis|saccme = Dos624\) W589 |Se eee cas eaaounee 
White-fish (Menomi- | 

NCE) Saccec ss scm _ 10,500, WObazciemce|elen= ss = 2, 355 USER Sesaha aescce aceaceced Becsopcae 

WMO ssss cee snecc 539, 280, 18, 430|180, 390} 5,181) 38,717) 1, 288)1, 274,534) 37, 815/1, 168, 720) 43, 832 

Lines | 
GEIOU beet cy = = ccc -nncles cents Ve tedeanslceascen|acecess 4, 865 201 nae caialoaeclae | setae le meses 

Grand total ..... 539, 280, 18, 430/180, 390} 5,181) 38,582} 1, 579/1, 274, 534) 37, 815/1, 168,720) 43, 832 

Wisconsin—continued. 

Apparatus and species. Ozaukee. Racine. | Sheboygan. Total. 

Lbs. | Value.) Lbs. | Value. Lbs. Value. Lbs. Value. 

Gill nets: | 
Herring, freshi2s5cc. 430,863 $13,181 73,000 $2,190 834, 152 |$24, 571 3,440,231 $100, 539 
MII POTIaW VETS. 255 cls ce Siimacs|2cocens < 3, 500 1 eee ees Pes a Leia lis 54, 700 278 
Oo EASES ee 235,143 | 11,526 | 85,000] 5,042] 238,025 | 11,618 | 1,521,304 | 71,213 
White-fish, RECA ete so tee ye tea a ace cckal Samet. 3 1, 860 103 13, 470 833 
White-fish (bluefin). 8,593 | 261! Ve siac0.5.5<i< 3 1 gee ett 14, 687 469 78, 904 2,319 
White-fish (Menomi- | 
te NS SoS See ey | Sane area aeade leis eein.e | os ietereteel| Siete ci tate aratorate Nas Sse 12, 855 337 

‘Total: ore aes 674,599 | 24,968 161,500 | 7,244 1, 088, 724 | 36, 761 5, 121, 464 | 175, 519 

Lines: i | | 
SEO te fee te eae noel Coeccinnn|aeaes eke toe ates 117, 000 6, 502 121, 865 6, 793 

Grand total ..... 674,599 | 24,968 | 161,500 | 7,244 1,205,724 | 43,263 | 5,243,329 | 182,312 
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Summary showing the yield of the vessel fisheries of Lake Michigan in 1899. 

Apparatus and species. Lbs. Value. Apparatus and species. Lbs. Value. 

Gill nets: | Pound nets: = 
Herring, fresh .........- 6, 078, 951 $165, 701 Herring, salted ........ 3, 000 $30 
Herring, salted ......... 9, 000 540 | Sturgeonecks-eeeee oases 55 3 
Ling or lawyers .......- 62, 056 302 Suckers, salted......... 600 6 
Sturseoners-c.t ease 158 7 TOU eens eee 35,170 1257 
euckers, fresh Se eee 38, 295 1,116 White-fish, fresh .....-- 46, 544 2, 286 
Suckers, salted .......--. 3, 000 52 Py talisce oreo = se 
MG tek eantonae my Sie 3,114, 494 138700 || ee ee ES Ee a 
White-fish, fresh .....-. 509, 268 24,879 || Lines: 
White-fish, salted. ...... 3, 445 102 Sturgeon.....-..------- 40 2 
White-fish (blucfin) .... 243, 420 6, 238 INOW SoosodasencesasSec 121, 865 6, 793 
White- fish (Menominee) 12, 855 337 Yellow perch -----...-- 20, 000 600 
Yellow perch:--.-..-.--- 85, 795 2,197 | Motailiecce sees cees- 141, 905 7, 895 

Gta ee eee A 10, 155, 737 340, 229 Grand total <2)... -- 10, 383, 011 391, 199 

Table showing, by States, counties, apparatus, and species, the yield of the shore fisheries of 
Lake Michigan in 1899. 

Michigan. 

Apparatus and species. | Allegan. Antrim. | Benzie. Berrien. 

| Lbs. Value. Lbs. Value.| Lbs. | Value. Lbs. Value. 

Pound nets: 
German’ carp 3-2-2 ---25- | 707 | GON he soe ses alee \ecodabsaSs|ls>caccnas 89 |. $2 
Fresh-water drum ...... 740 | | H 
Merring, fresh) = 22-2. s2- 7,422 LUO eos serene | tre ence | arse ae \eadaeaac 5, 943 115 
Pike and pickerel ...... 752 | 
Pike perch (wall-eyed) -| 507 $22 
Stunseone toss - sence 
Suckers, fresh.......---. 
Suckers, salted.......... 
Proutwireshe.-s see: oa | 
TroOuUtssalted sss. 2) -- oe 
White-fish, fresh ........ | 
White-fish, salted ......- 
Mellow perches. == 22 =.= 

Gill nets: 
Germanicarpre-ce see. 
Herrin evsineshite. sneer. 
SUTreeOn ashe eehee toes 
Suckers, fresh..=-<-..--- 
Suckers, salted.........- 
Mroutsireshies ase ae 
White-fish, fresh ........ 
White-fish (bluetin), 

freshils Hecate oie Cell ese cela alee cer eee le Scfefeisss 3, 103 LOL | eciee sescpeaeeecs 

Salted @2esa-cess eee | peer bel secer ace 8, 100 1th eee O Seen MEAS Sota Beccocates|igcccocas 
Yellow perch -..2..2--.- LOU 2S bi] B25 LGM | oe ee ors ecclesia 9, 805 275 

otal eccesimssssese 107,208 | 2,342 15, 390 838 74,394 | 3,050 17,821 | 424 

Lines: 
Germanlcarpsecesees-ee- 4, 000 AO ect eee | eiom eae asec ie lteeecere Sse eee ener leet aes 
1S Sane a5 SEO Ct ey Becta acl aac mae Senepanare|sonnsdaol|saacasossor|badacans 100 10 
Ling or lawyers........- 485 Bh eSeer sees Soe tes eee seca Seneca amere “aon tetas Boke 
Sturgeon ste ase 2,525 226} che ia wey terw el hetene evene i) | Recrerecere toss terete Pe | (Ce eee eee erate ree 
Vellowsperchie ssn cece | Meenas jens eee lSoaeied aolisice cae soos Somecwee 8, 000 240 

Grand total ......... 147,182 | 4,488 | 15,390 | 838 | 139,133 | 5,977 59, 619 2,297 
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Table showing, by States, counties, apparatus, and species, the yield of the shore fisheries of 
Lake Michigan in 1899—Continued. 

Michigan—continued. 

Apparatus and species. | Charlevoix. Delta. Emmet. | Grand BN Leelanaw. 

Lbs. |Value.} Lbs. |/Value.} Lbs. |/Value.| Lbs. |Value.| Lbs. Value, 

Pound nets: 
IBIACKS HASS!= fe ccies cers cera| Sac ocs| sacs oe 492 $41 500, PAO oN ale coral Gora Sete | eter 
Cat-fish and bullheads.|.......]....... 98 Blas weiss al ossicles le ea [irs eae |e elctatncieel Meee 
ROR MINE EROS hye caches (ecg oe ec ace eae 21, 422 Qseck Ssclee sce c 2,000 GOO | arnisiacniate lope steels 
emi SRILTCO i oan s le ene c|s aches 213,700) 4,144 300) AY aed a oleeae (peste baer ee ver dl tejemae eS 
mikeand piGkerel:°-2-|2.0..5.|s.eeeo6 13, 380 630) oS See Ate soe Seeeetc cl ue ccecte epee sere oheeetesa es 
Pike perch(wall-eyed).|.......]......: BONGGO| M2NBo Mak Sea ee seem ate Sa Poet | sce eeion || eee 
DUE CON oe cc ieececee 483 $14) 21,434) 1,241 186. Geese ae ee eee epee retell Opes ees 
MHEKE PS Nes yee cece ton = con oaleesocae 226, 888] 2,208]....... Se cscee MER eese Raa oees nee Sear |r Bee 
Suckers, salted ......-.| 1,000 Dh) a emerca emeeter action (Acta sae eer 9, 600 $183 
Trout. iresh=< 2.3.2 -es<5 50,364) 1,612) 53,182) 2,241) 13, 750 420) 2,261 64) 13,058 448 
Trout, ’salted.........-- Pees: Ua Suese = 1, 600 7h | SA [Lee Re RAs © eee 2,700 131 
White-fish, fresh ....... 130,582, 5,532) 58,767) 3,238) 99,759) 4,449) 10, 781 655, 67, 006 2,746 
Wihnte-tish salted ees." 2c -..|eof-255 2,300 138 500 2A a ES 39, 976 2, 162 
White-fish (Menomi- 
MCE) MESH). se anclsc vs aci|sseces [eonecere 5, 235) 140 900 52a flovo\siefayetel| |S \crevers sae See Sree 

PeMOwsperGh! 22 223 2522 5|52c,.cr esesoa| 4, 700: 61) 2,000 50|R ee eee |Seideces Anson aasleeeeee 

Motalowweee. sss ce5 2s 182,429! 7, 173/682, 753) 16, 873|117, 895} 5, 032] 15,042 778] 132,340} 5,670 

Gill nets: | | 
BIACHIDASS ose oo = val coe el sece ee 552 CDA ore el gtr tee SES Saeteee letease Aid loncceaGe 
Herring, fresh .....-...| 65) 2) 21,860 COO a seria [eens ee eee ee ee ee 600 23 
Herring, salted .....-.. 13, 263, SIseee as PRéencalbanceed biacene Saaancd pesca 300 15 
Pike and pickerel......|....... aes 1, 506) GG |B a | Sac ce a at aemert eens Weare ee elle meee = 
Pike perch (wall-eyed) .|.....-.. eeereas 2, 098 Speen asl ce aeaiol aweara tosae 54 eesca cial mers x 
TROCKEDOSS ao c0 ss 20s= oe. LGA AE erator!) pa siayaie call secon steta|| I cso ees arene | ee iets ro eters eee ga 
SUES COMM a aseee or ieee aon niece |soccce nese ges a= atc sc 32 ill rejects ore laeeeeiat= 24 6 
DUCKETSaINCS ar sce wal oacion |= nese 1, 678 BUY eke os sl eae ae Pct ak se React = Se ety al Re es ee 
TTOUL, ALES soso cn sss 86,368} 2,970) 41,240) 1,826) 79,875} 3,073) 4,147 227) 79,945 2,660 
MLOUt, Salted 22. --as5~ 5 OhOon|: pot Sars eeya| ese cae lle os seed eaeeier [a eaemeele acct 24,001 1,123 
White-fish, fresh ....... 45, 790} 2,129) 29,604] 1,528] 31,506] 1,385 3, 784) 192, 43,035 1, 666 
White-fish, salted ...... PSE U0) rests (20 1S oer bere een tape [ies Sl | Ser erie A \eess26 454 
White-fish  (bluefin), | 

HIRES SB ees 929 aN) es Beer 590 2S) Pe soee Bees ae 22,727 533 
White-fish (bluefin), 

GOUNeG | ooo ce See hecee DASes oa SE Sobhal Bes Seoe eB are MCs al tee Paes SP ih aae oe 2, 820 121 
White-fish (Menomi- | 
mee) ireshs-<s.2-.-:- O34 20) 39,570, 1,196 236 Oe eeeeee|seesece Ps nsesaul seaceiertee 

White-fish (Menomi- | 
nee), salted .......... Ad S030) Ft ohllie ee oe BOSDEI4) PObACOS| MaeSBee Meneses aGeea pana naar se Se oem 

Yellow perch .......... 46, 027, 671| 11, 500) 259) 12, 000 771 eed ea 2 eR ait ee |----200- 

Motalbesen- see ssccus 317,399) 11, 397/149, 608) 5, 304/124, 239) 4,749) 7, 931) 419) 181,713 6, 601 

Seines: 
IRIN Oeetaase cinta icise tases ee loa ween 400) LS) see Se Fae terre es ors ae ese eee EE eee Ines 
Pikeand pickerel— 3... |2252 90/5 -2 5.5. 2, 336 th Boagocad Gat spor esos sae sae escial betaine eres 
Pike perch (wall-eyed) .|.....—.|...-... Sh OOO, BOLO) eso cect eee Sea | eerie ll oeeercdee ham oa Seen 
LN TDERETO) 01S = alee ice el DE Be eet 276 iG | Rie aes es areata peels tai Te ee oars | ed 
Suckers, fresh.......... 1, 300 16 900 ON ese eh Lee meee) (es ae eget eae cued Uc, Ope esa | NT 
Suckers, salted......... 13,105 0 G51 | eh tyes Mees Sal We ey a ae 2S I pee eel 
MISES te sess sock Loo te). 600 Ol Peas seeleenee cs Nose tee lace eee [este Sie ea ee om ete 
Yellow perch ........-. Bee dcesd|saccecs 1,580 DAES oa Died ya te 2 300 Glen 2S SA5 eee ae ees 

POG ces te ee oe 14, 405 Ke 174 es (Sy | eee Sl ee 300) 6 Sct oa | Mae 

Fyke nets: | 
Black bass) 2. <-.../=- > joececed deans} 2,334 Wf) 6 36 opeSrie pA Sane SeSaear ner ocaaeleaceanee 
Pike and pickerel....-. beaeese |e verso 400 | ee poms acl es <tc Pecan aelescatuee bacenonc 
Pike perch (wall-eyed).|..-..-- [Sones oe 790 4) eee fete eee bes oats | sen coma leem ete aeeeee er 
BUCKEIS es ccceciccecsce [steers Peo On 760 i )) | See oe Dee eons lecseseeee Peyote Imene has l Nee ot 
White-fish (Menomi- 
HOP) oncme cise ao cis ces |aacas4 | tices 28 Die Maiate al bolejeninicfts acts ocilelacioemes omtee leeeisiene 

Melowaperch srt 582. | eee eelG cha. 23 1, 642 P| SC Al BOReA A REBAR BRC RSE A osee meee bocaecce 

Stole Rea a Soot ete Eee ee ete 5, 954 ZOOS eee ele eck et Saeell ee es eneonrs | eee t 

Lines: | 
RTOUl soe eee se BaBesee 1 Se Ads GOL a OLA sores Na ee ee rE 88 4,375 175 

Grand total _......- 1914, 233, 18, eer 26, 111/242, a i): 781| 23,273, Dee 318,428} 12, 446 
\ | | 
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Table showing, by States, counties, apparatus, and species, the yield of the shore fisheries of 
Lake Michigan in 1899—Continued. 

Michigan—continued. 

Apparatus and species. | Mackinac. Manistee. Mason. Menominee. Muskegon. 

Lbs. |Value.| Lbs. |Value.| Lbs. |[Value.| Lbs. | Value.| Lbs. | Value. 

| 

Pound nets: : 
Black: bassmeaenescencscc 220 3 Rd A Peer! neem mare lo saeeall yas 5 Eel san sc 
Hresh=waterGnumes ss 4 aca 5o|ee ce tasallometse mele mercalece | aeceecee lerac nan Siero ome ees Saleen 8; OOUmea OU 
GETMAMECALD Rais h sete oa)! | sate nines (leat a ane arco caresalleye leis eee leterere eral taramtemend ciao oe eee etoeeeeee: 284 6 
Herring wireshy. 3.20. - 175} G1O| C2452 Soke |e ae acs s|ecisecinal crertaoee 185,400} $1,982) 9,260 182 
Herrin pe esate te ccrcca.s| avaace sem lee meee alemee ae | eerceen aeeeaee 5, 929, 400} 114, 287|....... ls eee 
Lin FOMIAWY ers ss. 23 525 |Saaeaen sos w sce loe a cane laem coe Soeeeee oben mes | Se ceecned aa eeenee 236 8 
Pike and pickerel...... 951 OIE ADIT (G24 ie etwas | sageonlliee an nec ce | Seeee cere eee Vee 
Pike perch (wall-eyed).| 1, 467 EON. ARQ 24 | Sererclar cts | atass> Savolrersisiaeoine ISnoosdes 424 34 
Sturgeonis) seisccccane = 7,727 4A) 2a 780” “SMe cere neaseter 2, 050) 94) 4,656 294 
Suckers, fresh.......... | 19, 850 D2 REED AS aaersaa ls aeneea Gberce 4,500, 45) 15, 930, 205 
Suckers, salted......... Ne winieleais| ain wie ni= Bala sararalll ae cteere late ia iar lesan 625800)", W96| essa eee 
rout, fresh=e ace sseee 167, G21\5 8 O89 |S esos ayeeccreral arora ators esooor 18, 920 837| 25,400 1, 156 
Prout, salved\encce ees see becrerarapeve | ure Besos | Skercreyot lms reversed censors ate aes 5, 600 QiAN DS 2 aeee eis 
Wihitetbass= sos asses eyes Weiss 2)5;5/al| ooo erate ae cccia | Oana | eras ote lacie ara Ve etaisepare 118 8 
White-fish, fresh ....... Bi, 622) 225801 STAR G02|e8 Ob) secoeen. | memenne 5, 865, 412 796 46 
Wihite=fish: saltedws ssa eoete atosocna. aaa: eel sceecalseoeerelmeoeeee 2, 400, 5a ance esse 
Yellow perch .......... 8, 856 TD | es i eras Soe ae ee lesaseee 6, 520 106} 2,190 81 

Totals sece ses tese 1339, 924) 8,920) 8,276 ¢: espa ey eal ene Ses 6, 2238, 455 119, 390} 67,294 2,080 

Gill nets: ij i; | 
IBlgcksbass se-sseee--e-- 862 (013) Aer lisib-looe|brsmyearte eS Sees Pasacsrc Sapsnenel anaes acacee 
Herring firesht seen | 6,000, 75| 18, 880 
IROCKsDASS Ser seage cee eens |eansee 2,430 
StuLreeCONnEs= . ssezeeces: 950, Olas 
Mrowtyineshesssscce- 2s 29,494 1,307 79,606 
White-fish, fresh ....... 6, 880: 375, 3,846 
White-fish’  (bluefin), | 

freshy asc me pecse ee ae sacteee | wenclas | 19,593 
White-fish (Menomi- 
mee) shreshie- eee. 103,160} 2,686/....... 

White-fish (Menomi- | | 
nee), salted .......... 24, 800, SID setae eacetee laces alte cee ls diettaiione | cise s elec | sates leepreee 

Yellow perch .-......:. 3, 357 AQ WSs = cen ee eae Pes Alea See | ereictereare [aan el eae 

Matale= eee Fae 175,503 5, 379124, 355) 4, 309) 66,575] 2, 110 64,090; 1,191) 12,419) 577 

Lines: nie a 
Pike and pickerel..._-. 600 BOS tere eee Seg Nee | een ae Bee aeetey Mepecor.|nnoadoe [ete 
Mroutess ices secce ses en 685200) 3; 41 Ons secs 2 See ceelooaesoatin-cissee 2, | CPA Roasac cscteee 

Motaleee! sere s4 ws GS SOO se440 (Cee: ene ee als tre 2,160, |p eee ee 

Spears: ae - 
IOIRIN setae sce eee e 1, 100 BO eeren meee asters l eareis vere | Steiaretereis \Sonsoaone|jsosemees|(so acces Joseoce 
MrOutse ae Sos sceeeee et 4, 400 P21) RES eAe ber Semel eee ac oe oer BeEeee Geercee sees soo acc ER 
Yellow-perch! .-2-:-.... 1,840 2 | het. teteell Se wteias || eres ce ee race Helm cyelecc stalls, atereteietora | eee 

MOS st sae se eo cees 7,340 DET elo Ce ee eee a ees | eS | eee ieee Jozereeee[eeee eee pec 

Grand.total ........ 591,567, 18,086 132, 631| 4, 733 66,575} 2, 110 6, 289, 706) 120, 673) 79, 713) 2, 657 

Michigan—continued. 

Apparatus and species. Oceana. | Ottawa. Schooleraft. | Van Buren. 

Lbs. Value.| Lbs. | Value. | Lbs. | Value. Lbs. Value. 

Pound nets; | | 
Hresh-waterGrum on. src alse eeen cee |acee ee 9, 245 $02 Tye ee eee Baeecson SuspSapecd esac 
Germanicarp ss. tec 2s as sos neeeeetie ses meee 680 00 BABASeeaeel aceocaee becse sondcliceascs 
Herring, fresh.........-..| 42,056 | $585 | 46,648 VEY emails il | braille ge kee besollSason- 
Pike and pickerel......... [eee nena heres 134 6 Scec sce Sulhemese col peeeeeaece beeeee 
Pike perchn(wall-eyed) 2 |22 essere ees see 153 (il RENE Ree Metocnde| Saccosasese jpazere 
Sturpeoness mo tees eee 3,395 451 2, 460 192 2, 264 OT oewarmtess eee 
Suckers ireshi ores sees 4, 668 40 9,107 79 7,450 96:4| ere See \eeeeee 
Prout fresh. 52. cesses 10, 091 484 1, 502 54 34,890) |) (1522. ise as es pee 
WI GESDaSS 2 2 < anion ose esocs eee enon ae aecoes 42 DSS ote selles erected meee aoe ae | Meet 
White-fish, fresh.......-.-| 2, 752 140 201 9 715; 486 \\2 0; 264 | 22 ehoe se) ase 
Mellow sperche sc cccce = 53 2 3, 0380 iin Peete eene see sce oc bsce|ebosee 

Motalseee ie hee aie oo | 63,015 | 1,652 | 73,202 072) |" 25040) |e 7aaD || yee |e 
= aa So eS aes — | 

a 
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Table showing, by States, counties, apparatus, and species, the yield of the shore jisheries of 
Lake Michigan in 1899—Continued. 

Michigan—continued. 

Apparatus and species. Oceana. Ottawa. Schoolcraft. Van Buren. 

Lbs. Value. Lbs. | Value. Lbs. | Value. Lbs. } Value. 

| 

Seines: 
[RIOR Cae Se cee eae c Abed SaCOReebe SCCODOOd SBono SoCal] GacconEe 1, 000 $16: | creme eee eee 
eran GapiGmere) ac. easel ee «is ciecls| eres ter sf-faen cite once eeie cae 350 14. nts Sase ee eeeeee 
SIGIR ES WUROSI se mes ern ac on isan seine [sisi Seieinis|/=elaje wate ore oll wate Sito one 7, 200 110" |e ose eS eee 

TOR cs 5 NR ee ed Petes [RG Ma Oe | Ia 8,550 1401) eee eee 

Gill nets: 
German! Carp. .os-s-nease | 2,478 $63 96, 745 | $2, 347 7, 400 1227. 150 $2 
SUTTN ECO} ali, SS hea bere ag (AS eA (Ea er Ree ae Bee 540 DA ln ca ieetye cre meee 
SUCKEre vineshine asso eens |S 2 Se eee 1,180 ALON aeSeeecene- |e see cles eee ee ee 
MrouvmKeshisees- cess | 6,500 260 12, 419 508 6,525 O24) | Sees cte | peers 
AVVIENRG ERIS FIRMS Deere eee ye g il - SEE Sy S= e ll aeeeer cmcall Sore cree 6, 960 ALGO RR ES oeeetll meee 
White-fish (bluefin), fresh 826 DIA 1S 2 3 craps Re ts tall Semece se oats iets cll ee comecelnmeres 
White-fish (Menominee), 
Tres eee eee oe. 2 ese Aaa o eee eect ameter Seite Meroe Ate 670) |||) HOT4> | Pee ecb meee 

Mel OweperChirasecsecoonec |o- ce scsecslle seis 27, 140 GOO eee | eee Dee 10, 000 250 

IG) CE ee ee er es es 9, 804 344 187,484 } 3,555 63,095 | 1,962 10, 150 252 

Lines: | 
SHIRE CO MS Soc 5 Se ee ee Sobers) Sc poose netonooond loneacned 4, 200 DAO wee sare feesac: 

Gramaitotasl..-.--22o-- 72,819 | 1,996 | 210,686 | 4,527 | 227,885] 9,484] 10,150 |) Pa 

Total for total for 
chigan. Tichigan. 

Apparatus and species. mene a | Apparatus and species. See yas mikes 

Lbs. Value. Lbs. Value. 

Pound nets: Gill nets: 
BI RCEODASS ass oe wines (erclos = 1, 212 $97 Blackibass) ..2-s26- 0 1, 414 $107 
Fresh-water drum....-..-..-.- 22,145 2Z201||  Germanicarps<..--.---- 38, 000 60 
Cat-fish and bullheads -.----. 98 ot | |p emelennine freshmeat sae 208, 779 4, 288 
GeETNAINGSED aoe ace See ee 1, 810 26 ||  Herring,salted......... 13, 563 828 
erm eeireshie cos 262 | 507,411 | 6,022 || Pikeand pickerel -.... 1,506 65 
Herring Salted =. .-2-s2-2..-425 6, 143, 400 |118, 442 Pike perch (wall-eyed). 2,098 99 
TIN SOWA WV.ECTS) 5-3 <.<5012'0-5 = 2- | 236 Sul), sROCk#bYSsis-seeees see 161 5 
Pike and pickerel..-..-....-.- } 15,689, 795 Sturgeon. -.--- Ieee 3,176 256 
Pike perch (wall-eyed)-...--. 62,578 | 2,599 || Suckers; fresh.-......-- 11, 244 188 
SUDO) None Sh cate ee aa aeeres | 69,872} 5,121 Suckers, salted........- 600 11 
puekKers; tres’: 222. %s52 ese ee291669) | 2595) |= rout. treshe: 252 2.--- 541, 631 20, 802 
Srekers salted = 2o2-¥ cess eae 74, 231 1,401 tito ihts senhneole SA See 61, 893 2, 667 
SLUTHO (0A Fa fod ge ee Soe ee | 297,872 | 12,204 White-fish, fresh ....... 202, 845 9, 238 
SEROMA NEL LCMo wis <2 S255 = | 9, 944 481 || White-fish, salted... ... 46, 601 2,484 
Wikte baste. = 355-25 2 -s- << 160 10 White-fish (bluefin), 
White-fish, fresh.........----- 602,667 | 28,616 fresh ets pene eae 78,178 1, 950 
White-fish, salted...-....-.... 53,176 | 2,881 White-fish  (bluefin), 
White-fish (Menominee), fresh | 6, 185 172 roth i e?s(0 Metre eeet eens ee 5,920 276 
Mellow perch) --5.5.5 sc | 29,266 541 White-fish (Menomi- 

———_ — mee), fresh soe... 222-- 186, 170 4,981 
MOA sees kis os casecnae |8, 189, 571 |182, 531 | White-fish (Menomi- 

——- -———~ _———} nee), salted Dee ok aise 68, 830 | if 923 

Seines: mellow: perchis25..- 2... 221, 064 | 4, 625 
RAIMI es ate ela iaterate a 21.0522 51a) 1, 400 22 || Se SES 
Pike ani WeKerel sos. e eas se 2, 686 110 || ANON E Se cononeeeene 1, 658, 673 | 54, 853 
Pike perch (wall-eyed)....... 37,980 | 1,570 || Lines: z as | 
Sturgeon ......-.-------+-+--- | 276 16 || German carp. .-..------ 4,000 | 40 
Suckers; fresh... .-..-5.. eae 9, 400 ALD) |) ere Sige ee See Ons eer 100 10 

Suckers, salted .-..---.------- 13, 105 131 || Ling or lawyers...----- 485 5 
Wibite-Oshian----2- 4. -2------ 600 3l Pike and pickerel.....- 600 30 
Melon perChiie.. 2 cco-=5- == 1, 880 BOM lene funeeonimene oe cotmense 2,525 226 

SS SSS San) MRO op stteernacecococs 123, 555 5, 764 
f Wo) £21] Use ee ene cee 67,327 | 2,050 || Yellow perch ........-- 8, 000 240 

Fyke nets: | Motley so3) 0 eee 139, 265 6,315 
Ridck: WARS -oosameeuas sc iss 2, 334 7A estan age ig 
Pike and pickerel .........--- 400 | aa ela 1.100 35 
Pike perch (wall-eyed)....--- 790 41 | Tr seo Prk te cee LEI 4° 400 ODI 
SWCKEers: ccs es en een 760 HOW omnee era ce 1’ 840 ara 
White-fish (Menominee) ..... 28 2 OU Ee eee pul boo ARS 
Mellow perchit Stee st == 2. 525 | 1, 642 27 | TUT 1 eee ad 7,340 347 

Mitel ae eee Oe ee 5, 954 280 | Grand total .....-..- 10, 068, 130 246, 376 

39 FP. C. 1901 
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Table showing, by States, counties, apparatus, and species, the yield of the shore fisheries of 
Lake Michigan in 1899—Continued. 

Indiana. 

Apparatus and species. Lake. Laporte. Porter. Total. 
| | | 

Lbs. Value.| Lbs. | Value.| Lbs. Value.| Lbs. Value. 

Pound nets: | 
Blacksbass)..ssseeese es 2 ahs omens Sete 250 SS tines st eee aseecere 250 $18 
Dsl SR ee Seas fom se cence | aa er 84 6 Sassen - oe fesse 84 6 
German Carpeeoseneecese- 520 $7 | 845 12 350 $5 iets) 24 
Fresh-water drum ....-.- 8, 850 133 18, 127 282 6, 250 106 33, 227 521 
IVES eee eee ae Soe 24, 500 465 22, 654 370 8, 100 148 55, 254 983 
WiMeOLIAW NCIS 5 22 lee enc cemenlecies rae 162 D Poet See eae 162 yD 
Pike and piekerel.....-- 100 12 184 12 72 5 356 29 
SUUIPPEOM a ase scenie isis 3, 850 178 8, 130 370 4,242 198 16, 222 746 
Suckers, ses Fosse sdcsny 4,300 59 4, 280 54 1, 704 31 10, 284 144 
SDrOUW ies o ae wees hee 2, 800 145 4,174 240 1, 660 96 8, 634 481 
White, Dass. 242.206 < cee eee 200 8 300 12 120 5 620 25 
Wihitestish ee snes ee 2, 950 182 5, 368 336 2,040 © 130 10, 358 648 
Yellow, perch’: -22 525 -.-= 19, 800 450 67, 430 | 1, 422 18, 970 397 106, 200 2, 269 

SRotalieus mew stat sere sete 67,870 | 1,639 | 181,988 | 3,136 43,508 | 1,121 | 243,366 5, 896 

Gill nets: | | | oar 
Herring 2,600 64} 22,400 | 432 3, 850 67 28, 850 563 
SiGkers ure areas sees 1, 250 Rh es en Ae mes | 1,000: | 20 2, 250 45 
Trout 600 SOT eee beccee (re eeeee 500 25 1, 100 55 
Yellow perch 4,000 | 120 36, 240 906 | 9, 800 | 270 50, 040 1, 296 

ROLL Sac ase we espe oe 8, 450 239 58, 640 j 1, 338 15, 150 382 82, 240 1, 959 

Lines: cane es 
Ling or lawyers..... peas 100 i 1, 200 12 600 6 1, 900 19 
Stuns eCOMene-eaeeeee esses 200 a 600 | 36 580 34 1,380 |: 82 
DrOubi fest eee serecees 100 5 200 12 400 20 700 37 
Wellow i perch\<: 22.2... 3, 600 168 26, 080 | 702 11, 560 310 41, 240 1,120 

Motaleeesetenea- Dace = 4, 000 126 28, 080 | 762 13, 140 370 45, 220 1, 258 

Granditotal’- 2.5 --- 80,320 | 2,004 | 218,708 | 5,236 71,798 1,873 | 370,826 9,113 

Illinois. 

Apparatus and species. Cook. Lake. Total. 

Lbs. Value. | Lbs. Value. Lbs. Value. 

Pound nets: | 
UCU PS Ne ioe elo aie ars a ielal ciara a ot afale euanalerd wisvel|iareiarcia cis ole 3, 000 $80 3, 000 $80 
ISIC OLS) tat 3a enes S ICON aa GUE ae ao RE abae aed Bisaroeoes 4, 000 75 4, 000 75 
PERO UG eee ean iote baie Fe eee le eee teeta crstell Charen teens 1, 200 60 1, 200 60 
Wihite-tish pas ceerclecos oe Seceee cee {nee eae cee | oases se sae 200 10 200 10 
Wellow: perch o. <: se cescssiecnisicise |o---ceeseene|oob eee eee 11, 000 318 11, 000 318 

Total Seccace ances neces ces eae | od eens asl er a 19, 400 543 19, 400 543 

Gill nets: 
LOTTI Pera pete aeievalelatesi clots sievelaeets 68, 960 $1, 750 62, 070 1, 765 131, 080 3, 515 ] 
ING OMlaWY CLS... csc<ceeeeccemse 4, 000 40 18, 000 180 22,000 220 
Suckers! yoseee eee neato 1, 500 40 33, 260 413 34, 760 453 j 
TOU esc ais ie Selene aoe ee mee eee 5, 200 O15 Uh eee onic Pecmaoare 5, 200 260 
Vellow perch ~22ss250s-cneceecese 114, 500 4,010 84, 960 1, 985 199, 460 5,995 

A Woy Nepal eae ee aL Ss 194, 160 6, 100 198, 290 4, 348 | 392,450 | 10,443 
= —— os ——————— 

Fyke nets: | : 
Nellows perch os oj. 2% ssc de cee reset ee ens | oe a hee 8, 260 228 8, 260 228 

Dip nets: | 
GermaniCarp accent. ssccscesclee eae 3, 150 LA QMS s sicttareerias| Sareea 3, 150 110 
TORTI Pio Soe oie sia neitoeae ae 64, 000 A600 5.6 Sener ee cee cee 64, 000 1,600 
Vellow: PCLreh zcscemoesctasseas cece 265, 000 ON OS Ne eee ee a) Seem 265, 000 9, 275 

332,150 | 10, 985 

300 24 
5, 000 50 

119, 460 4, 087 

18) oS See SGHeO DOCH SDOSHEHe 107, 900 3, 719 16, 860 442 124,760 | . 4,161 

Grand totale: ctr eee 634,210 | 20,804 242,810 | 5,556 877,020 | 26,360 
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Table showing, by States, counties, apparatus, and species, the yield of the shore fisheries of 
Lake Michigan in 1899—Continued. 

Wisconsin. 

Apparatus and species. Brown. Door. Kenosha. Kewaunee. 

Lbs. Value. Lbs. Value. | Lbs. | Value.| Lbs. Value. 

Pound nets: 
Gaienshranad:pulineads=.-li os. .--s2-cleses ses 2, 680 t VB idl ecopace Baeeeecc becscb sao) |occase 
Herring: fresh. 4... ....--' 69, 626 $824 722, 530 75880 Ni seeestws| a seoseee 13, 600 $150 
Herring, salted.........-.- 22, 000 386 | 3,750,800 | 66,367 |-......-. ere 11, 000 220 
Pike and pickerel...-...-. 2, 200 120 8, 598 467 Nsaceas «-|soacasealleeeeceeus teeters 
Pike pe (wall-eyed), 

PNOSM ee eee Sse asec. Sas 500 25 17, 785 CAih 1] Meer bse eat cculh se a 
Pike perch (wall-eyed), 
TENG be nee cod page ce Benn Se Sees ae acer 400 7 RABE Orl MEASAD SE bacon eee brodsus 

bE CON meme waeae acces 350 16 5, 420 VA}! eee ay (emer en RAS oo 
Suckers, fresh............ 15, 000 170 48, 250 500) Sees saree eee 50 1 
PRO URES Des iee set sects cbc cites wo asai| sslesiesi-'s 77,490 Sey Ae aera) (eee Seer es 300 18 
SETOUG NILE Oe ae re eee cello a Solace ae oalaseee ani 10, 000 (nsf bse erase beratese Sesoamsee bo sea os 
NWHSTEEHHS pe Pes tire secs |e a poeta el calacieee 5 4, 850 QO 2i No ae omeaal eae see 50 4 
White-fish (Menominee), 

LORESI MY «2 35a Bae EG (PRGA aber Ped le enone Mies | 2, 050 CFS en fete sete panel cel ae RENEE 8 de bot 
White-fish (Menominee), | 

all UCC ee em enn Pcs ea 2 3, 900 AOU ce svcicere) areas (oe cre loser ote | et ee 
NWellowsperch..-2-s..- a | 32, 725 528 | 136, 825 UAZOB) |occee ace Rete pe 250 5 

AROUTH Seth = Se Sa eae (ela2nS95 7 |e 2069 ean Ol D716) eee 2e) || occa seme eae 25, 250 398 

Gill nets: 
BIRGER DOSS see asine sa nc2ee SSeS eoe oe cee 560 St Negxdaeda| Se egactes paestecernelltee ames 
Hermnoeiresh. 2.2 -...-.- 167,305 | 2,706 89, 903 1,319 | 3,500 $60 7, 000 91 
Pike and pickerel........ 5, 200 248 400 20) eee =e Noes eee cata Beers eet al | 
Pike perch (wall-eyed).. 1, 500 Boi sipetie trie ete | asians lee Pall ereratascre eae ia neierea [ios are aioe aisle sate 
Suckers, fresh ...........- 5, 000 65 8, 680 1 Ee aS rel eee 6, 500 77 
IPTOUt tes isso 52s .56 ss +) 250 12 366, 965 HGS 299 | Sears eysalle arate 58,000 | 3,028 
Wihtite-fishsetreshy seas 28 0 lee oe aia s aoa ones 16, 580 UOOSHlasceacrell see eee some, Sener eee 
White-fish (bluefin), 

POSS Ae ae Foe es Bn ese ee a seceles eas bes 158, 000 UB ea eeersc aetna em smmatel ne occa 
White-fish (Menominee), 
rennin es a= saleeesorcasee| seems os 112, 915 2 SOG Nevers are oe | erasaae se 52, 650 1,316 

White-fish (Menominee), 
Se 5 | oS ee ee ee ae el | 71, 300 2 AGT ee oc asl eras sere |e sclera eae oe 

Wellow perchy....o<6s 002: 58, 780 894. 13, 040 200 | 13, 200 480 1, 400 18 

MoUs eee ie 238,035 | 4,007 838, 343 | 28,300 | 16,700 540 | 125,550 | 4,530 

Fyke nets: 
IBIRCKDASS sites cece. ss .- 2. 2,595 
Cat-fish and bullheads. =. 51, 654 
Gemian Carp: .3:5----5=. 10, 675 
Werringisss-- 25-22. s 40, 000 
Pike and pickerel 33, 128 
Pike perch (wall-eyed).. 30, 552 
ROCK DASS =~ <o-.<252--25-% 4,000 
BUCKEIS = oo. = hocce eee cee 285, 450 
PETOU Dre seroe = See ac we clee 300 
WAEIL@ID RSS eee Sacto 3, 200 
Yellow perch ........-.-- TPO39 71698 |) ll Sod eax asec ceca acta sass | Seine soe lene ca clon nae eee eee 

Potalestars ses. esis TROOIR S230 MLO ELL Biuhse a aden ote ae | Senso al setesecms ee taaseaclaseeene 

Lines: 2 
PRCTEID Piven cet ae ceca ties [teow ae a -t2 | Sues Se 32, 000 AQOM eicsas Sua Saesaiaselegans coc Pemeeee 
MLL mas S oS ss [Marewiaice wots oe cei 123, 524 ge eee Wis aia zismate 2,400 192 
RIKe percn (wall-eyed.) os |se- cc oscn-leccesses 2, 250 17) eee me Be ertse Sere sane scedsas 
PCM WaDCECE enc Sars ca cu|se termes anee|famenn es 89, 800 RY OU eesceice | epetastimtatsee| Ware mista el lee eee 

TUG Els oe | eC ON. DAT DT Ld ee Ge oll) hee cers | See 2,400 | 192 

Crawfish pots: 
Crawishiee ss --cssascu eee SDS OGL le os 4 | anes aaa |slarcta wo oe! sie aro [esis | Meese oie leer Sere 

Grand! total-...=....: 2,017,614 | 28,752 | 5,877,495 | 117,066 | 16,700 540 | 153,200 | 5,120 
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Table showing, by States, counties, apparatus, and species, the yield of the shore fisheries of 
Lake Michigan im 1899—Continued. 

Wisconsin—continued. 

Apparatus and species. Manitowoc. Marinette. Milwaukee. Oconto. 

Lbs. | Value. Lbs. | Value.| Lbs. |Value.) Lbs. Value. 

Pound nets: 
Gaizenish/ana pulllhesdsees|tso..- eee eel eebe pace |lnoece ete Meee eles aaa 38, 500 $105 
Herring, fresh)... -2---- 4. 76, 950 $787 291 000M R25So0) eae eae eeeee re 930, 550 10, 193 
Herring, salted .......-.. 65,800 | 1,164 ATH BOOM S87 Ou | peeeee nee eeeesere 851,700 | 15,389 
Rikerand pPiekKenele is s2 sea ees - tesa Pee asees 850 ABEL Sacto are ere oleate 7, 780 475 
Pike perch (wall-eyed), 
Pres hire aise estes Se lEsenerona| eeaanuced pancoeneces 8, 350 885 

Sturgeon estscsese as. -- 1, 670 109 2, 450 3, 550 162 
Suckers, fresh..........-- 2,950 32 8, 950 90, 500 907 
Suckers; salted....------. | hisihenoe wel meen es 13, 600 4, 000 72 
Trout, fresh.........-.-.- 119,200 | 5,958 710 1, 600 80 
White-fish, fresh ......... (ee 2225 160 1, 480 200 16 
Yellow perch .......-.--- 1, 620 44 31, 950 241, 030 3, 003 

Rotel cee series 270,415 | 8, 254 828, 790 | 12,767 eee ees 2,142,760 | 30,787 

Gill nets: | 
Germanmicarp rie cemets~ss| acme sacs lsenssceliccees oases neers 450 $12 i Sac eeel Besieese 
Herring: fresh fesse. 2 58, 245 | 1,452 308, 400 | 3,880 | 38,820 | 1,072 212, 045 2,774 
im eionill aw yelseececs-eealeesee-nee See ser APE rer ar Peete 11, 000 OB" | aries rete aval een cee 
Suckers; fresh ees. acces.) -- en cecee pace cee 1, 500 20 3, 000 60 5, 000 60 
JOO plAM Ae SeReaseececsbe 164, 090 7, 996 7, 460 4435) M61 2908 P3230 seseeenee ae | seer 
White-fish, fresh .......-- 250 GS | Sees a Sree ll atchecctete al petcicns arsine Geter ne 2, 935 218 
White-fish(bluefin), fresh}....-....|.-.-..-- | 12,800 B00 Retna eae Re mooHe bceeccrscod tooo oe c 
White-fish (Menominee), | 

fresh secsren vans coesnees 2, 250 GSil| see eese nee eeRcesal | mee S eon soc eadel aeaseackssa|lstacsses 
MelloweperGhices cece ence 1, 600 32 | 11,500 | 132 | 29, 200 995 16, 075 322 

Totales.esoscesesnes | 221,485 | 9,524 | 341, 660 | 4, 800 | 143,760 | 5,473 236, 055 3, 374 

Fyke nets: 
INE RCL SA epoaceeCoooR tL eSusecod badoonod besebrccanc oeaecod beSoaoooal leabaads 200 14 
Cat-fish and pullheads . 0 | : 4,170 117 
Genmanicarp--s---------- 480 63 
FVORTIMS e cei sae cele Se aeiseeccrsic 28, 600 324 
Pike and pickerel.......- 6, 860 376 
Pike perch (wall-eyed) -- 6, 250 348 
Suckers '3}2 795 -s5-4 tase 32, 100 327 
RrOUte Reser ese see sone Hi 320 18 
Wh LeN ASS. sea Mecca nal eeee scene tome melaemacteenae eee eae| Goceernea| roberer 400 15 
Wiite=fishhee ess cote cence icine steaee seer ras 30 Ol aeeene eel emert a) ooeH mea Haona cer 
NMellowaperch ese se oe Sees cee clos s ener 34, 070 Ada yz ake oe sell kee ee 100, 060 1, 453 

Mo tales sacs See wee ee tees Bal eoeinee 46, 490 | LEY OB a erie euete S: 179, 440 3, 055 

Lines: 
hingvamn dilaiwyers=fi22 sent eos eel se steel eee eee secon | tienes 18, 300 12012 S52 5 2 eae ees 
NV Ello Ww, perch a2: Let SAS ais eeeetoel ee tajetereiee | meee eicn| seme cae 31, 400 968) saan Seeealeecee eee 

MoOtalisactacseste eel ceeseseee SEEEeees Beeeeeeeees eee 4957 00)\\) 1 088s | a5ceesesncc|eeeeee 

Grand total ........ 491,850 | 17,778 | 1,216,940 | 18,304 | 193,460 | 6,561 | 2,558,255 | 37, 216 

+? Sh 
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Table showing, by States, counties, apparatus, and species, the yield of the shore fisheries of 
Lake Michigan in 1899—Continued. 

Wisconsin—continued. 

Apparatus and species. Ozaukee. Racine. Sheboygan. Total 

Lbs. | Value.| Lbs. | Value.| Lbs. Value. | Lbs Value 

Pound nets: 
Chictishrandspulliheadses. | tae: maar [boa seaalesecccizelens. a2 +. -|=-eeceee 6, 180 $198 
Merninesireshs---. = 224-2 7,010 + HT) Hee hee ee a ee 16,400 | $295 | 2,127,660] 238,075 
Ler ni aS alCeMs see teal noe seer | Serres terse Se mie Selllocin ae eta ate ce as, oa telel| sees aoe 5,179,100 | 92,405 
Ling or lawyers........-- 1, 200 A SA oe RS A (Al Sp ee rare 1, 200 12 
Pikeianedspiekerelyc2 252) sce ese |Casas oe s| oe ocieele [acs tose alee sec, Se] eeceeees 19, 428 1,110 
Pike perch (wall-eyed), 

PROSE eee eee eee Perr leas casita lh ances ice acts Shes a ois eee |e 26, 635 1,176 
Pike perch (wall-eyed), 
Sa ECR eee ae cite nel omnes cise [oe oases sbicie  ee eta cf ae ae oe eaeie lemmas 400 22 

SUUTPEOM Ace seses as -0 ase 250 20a) way al es creel 885 64 14, 575 728 
Suckers, fresh’........-.--. 2,200 DAL le yee oe es ne 11, 450 A386 179, 350 1, 855 
SIRE KMETS Soul LEG eee seria) Naess nell ee Secs | Seater alles aoe sen | erro 17, 600 330 
MTOULeIeSHeee ose eee ae GO eds 1 Os | erate | ee oeree 122,615 | 6,714 354, 080 17, 668 
PEN OUIb NSeuUbe yet sept 4 Re eles a2 poet sers ae pote Ga hetapia si Sere 2 ences eerie 10, 000 518 
White-fish, fresh ......--- 3, OSO DOS: |S Re ees |S eA 2,980 | 289 » 14, 865 1,073 
White-fish (Menominee), | 
UES a le Se See eee eee) boa baad Mose code Game ceed DS oaeearis ae eenee leaaeeseatere | 2, 050 65 

White-fish (Menominee), 
ROIGEGUste soc ckec cee es |S so seaek ales eaacs< ose Succes oseseew Wea sees ieereiece.2 | 3, 900 140 

WellowPereh: s-.2. 52 .- 22 650 1G ae = eel eee Se 7, 250 | 188 | 452, 300 5, 985 

OLB SSS fe ooiicaeeecce CATE nl Ue: a el eee 161, 580 7, 656 | 8,409, 323 | 146, 310 

Gill nets: 
IBIG.elk ASS fo2s2 ose seni=-2 560 37 
Germanlearpiacst saeccs- 450 12 
Herring, fresh: ..-2.22=--- 919,618 | 14,610 - 
ine OM lawyers =-4-- 65 - 11, 000 98 
Pike and pickerel.....---. 5, 600 268 
Pike perch (wall-eyed) -- 1.500 82 
suckers, freshi..: 22.222. 29, 680 386 
RrOWt, ATeSHe so: see =2 oe 670.615 | 31,796 
White-fish. fresh.......-. 19. 765 1, 242 
White-fish(bluefin), fresh 170, 800 4, 330 
White-fish (Menominee), 
TER eee eee Se eyes alee ees NRe Sa |e Re [es ee Ecorse Aa ell S mare era 167,815 4,190 

White-fish (Menominee), | | 
SUG ee pee hae ceeetenes- (Soto oe Je Soto aclliciactee sees cele stollerse ee ce Se leeme Ss sae 71, 300 2,497 

Wellow pereh’. 2-2. .-4--2- 5, 800 140 9 600 | BB |b secanec be beerone eee 160,195 | 3,548 

Motalseree seed ss cs 16, 780 SOD! DOL OSO Me 25 193i ease .s sae eats 2,228,898 | 63,096 

Fyke nets: 
BOA WASS nae cece ance a es eae ee al tesaiacr calles teeta ais | se, Me lain Se Sooke dyes Ne | 2195) 207 
German Garples e.: ss. 2-|5-eeoa- 35 erates Pes res eee IER SEG eee ety ea eee 11,155 220 
Cat-fishtandsbullhes.ds!= 2 |S sases62 |= feeaeine|=\osceteise leet amieel| ome oes (Societe | 55, 884 1,481 
IFLORTIN Pee e teres 22 oes |en ne Soest ace eal or sos oaleneee ae| BeSekeet ee leaeccese 71, 600 890 
Pike pickerel- 22sec}. 2. =. 52) epee rre cet Se eee ons] Ree eee) Mamet | 41, 168 2,110 
Pike perch (wall-eyed) .-.|..-.-.--- bos ceact| Pebeocee|: Shs¢ace|beccueenec||szaseos- 39, 502 1, 854 
RoGka basse e252 a2 Seem tense saeees He See! ae cated (amici are Pamir a noel em ees 4, 000 38 
DUCK ONS eee ee aeee aes wate aoa Sarciice ate e oe ew Se ae pated a eel Se 322, 950 2,780 
PETOWL se ees sosesa ce Scene eee ees passion cals Sect te pee See oe oe Sel Saale 670 36 
MAENien asap ee were ewe ks oe ema, SEE esl eR ey A 2 SIG koe 3, 600 111 
Winitectishts- Se 26 3.22558 hee eerie SE [eS Sae ees. 8s eee seer) Saccenise 30 2 
Yellow perehb -..:-=.- 2.2. oS Micke eee jaeaeoced| |beeqcone BasceSreo Beasbece 1, 178, 899 18, 241 

OTOP e al ee eral eee oe eee ye Mee arctan nape bre all's csi 1,727,253 | 22,970 

Lines: 
Hemi genoa oe a2 osen= soe fee Sear cts| Seams se] teamed lscccice decal Sapa me= = 32, 000 400 
Ling or lawyers......-..- {Oe aee alan! | domes ABBE eal Cee | ess SE EEE ei £5 18,300 | 120 
ALLO cease sce ce ean Shesnb cos | les acted Done e ode EEnoeeee boeaemnas Moet crae 125,924) 4,881 
ike peccln (walleoved senna sehen kore s| iat Se FSG dR SSE ad 2, 250 | 112 
atlow xaneth hace | aaa how se |e 22 [eS culs veel | ears 121,200 | 2,308 

WANE Sass SSeS GS [Seen Sy AEA ol Pe ee ee ee [ene oS [ae fe 299,674 | 7,821 

Crawfish pots: | 
CORE NV HSLET A cea a Ee ps A ASE | (eee |e ee a eS ee mee 135, 861 3, 498 

Grand total _......... 63,335 | 2,479 | 50,580 | 2,193 | 161,580 | 7,686 | 12,801,609 | 243, 695 



614 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Summary showing the total shore fisheries of Lake Michigan in 1899. 

Apparatus and species. Lbs Value. || Apparatus and species. Lbs. Value. 

Pound nets: || Fyke nets: 
Black bass? actieceeeeees eee 1, 462 $115 ‘Blackibass eesaeseet acs 5, 129 $385 
GermaniCarpeca. cesses nace 3, 025 50 Germanicarnpeeeseraces 11, 155 220 
Cat-fish and bullheads.....-. 6, 278 201 Cat-fish and bullheads. 55, 884 1,481 
Welsh 2s cess. See 84 6 | Perrin owas eiee eee 71, 600 890 
Ebernin ovires ia: meee arse 212 2, 693, 325 | 30,160 || Pike and pickerel ..... 41, 568 2,132 
Herne: salted toe. ssee.- =... 11,322,500 |210, 847 Pike perch (wall-eyed) 40, 292 1, 895 
ling or lawyers 5-20-22... _- 1,598 22 Rock: bassie 2 = pees 4, 000 38 
Pike and pickerel] ........--- 35,473 | 1,894 Suckers#-s sss pees 323, 710 2,790 
Pike perch(wall-eyed), fresh 89,213 | 3,775 TrOUDAS GSES s sa eee eee 670 36 
Pike perch (wall-eyed ),salted 400 22 Wihitelbass?sese seen eee 3, 600 111 
Eresh-water drum. .....-.--. 55, 372 22 |\) ) Winte-ishic eee abe eee 30 2 
SUUVSEON see sates conse 100,669 | 6,595 White-fish (Menomi- 
Suckers, fresh) 2212022 5.22.22 | 485,303 | 5,025 | MEG) se eae ee Ome 28 2 
Suckergsalitedja2. 2 2-225: 91,8381 | 1,731 Wellow perchses2ssscce 1, 183, 801 18, 496 
AT OMt thea aness ses eee- eee eee 661, 786 | 30,413 | (| 
Prout salted! epee sesso este es | 19, 944 999 Totals seston ce ee 1, 741, 467 23,478 
Wihite bass ss 2s 780 35 ——————— 
White-fishiresh-222-- 22/222 628,090 | 30,347 
White-fish, salted...........- | 53,176 | 2,881 || Seines: 
White-fish (Menominee), | Herring Wasetsssckocates 1, 400 22 

freshen seat soe sake oh Eee 8,185 237 Pike and pickerel ..... 2, 686 110 
White-fish (Menominee) Pike perch (wall-eyed) 37, 980 1,570 

Salted esos sso. ees yeas 3, 900 140) Sturgeon e=c.e = eee 276 16 
Viellowaperchise.peemese scenes | 598,766 | 9,063 Suckers, fresh ........- 9, 400 140 

a Suckers, salted .......- 18, 105 131 
Motallenassseecioe ete 16, 861, 660 |335, 280 Wihite-fish esses ee 600 31 

=e SSS SSS Yellow perches. sss.- 1, 880 30 
Gill nets: | 

Black basssane eres e asce 1, 974 144 Total ace tssseesee 67,327 2, 050 
Gemeanicanppesrescesce eee 3, 450 72 | ——— ——— 
Herring: tresh: -se 522" tee 1, 288, 277 | 22,976 
Herring saltedsessaeseeeeee. 13, 563 828 || Lines: 
impor lawsyersie sees seen ae 33, 000 318 Germanicarpeee-s- ee 4,000 40 
Pike and pickerel ..........- 7, 106 Soo ulin VINCLS: -Ar 2c me maeees. maee 400 34 
Pike perch (wall-eyed) ..... 3, 598 181 Herring 2S Sssacaeesee 32, 000 400 
IROCKIDASStoseecea eee eee eee | 161 5 Ling or lawyers ....... 25, 685 194 
Sturseon ies. coasateceee ee 3,176 256 Pike and pickerel --... 600 30 
Suckers, fresh 224220. 4.0. 77,934 | 1,072 Pikeperch(wall-eyed) - 2, 250 112 
SuCKers salted ee een saa ak 600 11 Sturgeon; <se5525-eerees 3, 905 308 
routines) eee ees ee eee oe 1, 218, 546 | 52,913 WTOUG 2 scesoee scene 250, 179 10, 682 
ELL O Ut Sal be Giese oe cet Aa ae 61,893 | 2,667 Yellow perch.....----- 289, 900 7,795 
Wihite-fishy ireshiio. 2 sae... | 222,610 | 10,480 ae S| ee 
White-fish, salted...........- 46,601 | 2,484 PotaleaiwwsRo eee 608, 919 19, 555 
White-fish (bluefin), fresh .. 248,978 | 6,280 ———— 
White-fish (bluefin), salted. _) 5, 920 276 || 
White-fish (Menominee), ; Spears: 

fiteshy meee cate ee 35359850 (91/714 eeelornin pase ee ee 1, 100 35 
White-fish (Menominee), |) *M@routss ss ee saat cee 4, 400 - 220 

EWN Rete bt as meen ange yt eee Mee 140,180 | 4,420 | Yellow perch: <.-)-<---- 1,840 92 
mellowsperch=jrs fae sssciesnee 630,759 | 15, 464 | 

— otal ~ae2 ss) se eee 7,340 347 
TOL See seee eee ke 4, 362, 261 |180, 351 —————— — 

Dip nets: Crawfish pots: 
German carp 3, 150 110 | Orawilsht = eeeeeen eres 135, 861 3,498 
[BIGIOAUASpngh Se eee oS uoe EC See | 64,000 | 1,600 —————— | 
Yellow iperchs.-:22.2.25-2402 | 265,000 | 9,275 Grand total......-- 24, 116, 985 525, 544 

To talleewee sera MOSUL) pe | 382,150 | 10,985 

WHOLESALE FISHERY TRADE OF CHICAGO AND GREEN BAY. 

The wholesale fishery trade on Lake Michigan is most extensive at 
Chicago, Ill., and Green Bay, Wis. The tendency toward consolida- 
tion, which is apparent in the fresh-fish trade of nearly every section 

of the Great Lakes, has had its effect on these two cities, a certain 
number of firms in each place combining under one management, 
which now handles the greater portion of the fresh fish. 

Chicago is the most important distributing center for fishery prod- 
ucts in the Great Lakes region. In 1899 the number of establishments 

in the various branches of the wholesale fishery trade of that city was 

60. There were 7 firms in the fresh-fish trade, which also handled 

oe 
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oysters and other products, 4 in the oyster trade exclusively, 19 in the 
salt-fish business, and 30 engaged in preparing and marketing smoked 
fish. The number of persons employed was 376, and the total invest- 
ment was $1,839,700. The products embraced fresh fish, 26,850,670 
pounds, $1,584,951; salted fish, 27,716,000 pounds, $1,545,374; smoked 
fish, 4,670,022 pounds, $359,190; and a large quantity of lobsters, 

shrimp, oysters, and clams, valued at $1,118,189; the total value being 
$4,607,704. The fresh fish were chiefly from the Great Lakes, the 
more abundant species being trout, white-fish, lake herring, chubs, 
yellow perch, suckers, and German carp. The salted and smoked fish, 

while comprising a number of Great Lakes species, were obtained 
largely from the Atlantic coast and from various European countries. 
Among the imported products the principal item was 9,347,000 pounds 
of salted herring, having a value of $498,578. 

The following table shows the extent of the wholesale fishery trade 
of Chicago, IIl., in 1899: 

Products. Lbs. Value. Products. Lbs. Value. 

Fresh fish: || Salted fish—continued: 
1S ENGL 0: 1 Spee ees 204, 412 $36, 8385 Herring, domestic...... | 2,200, 000 $59, 400 
Bie-fishiece. oe toe. 143, 332 11, 517 | Herring, imported -.... 9, 347, 000 498, 578 
Bniralosnsher a=. css Sen 333, 517 13, 668 Lake herring.-.........- 2, 600, 000 62, 400 
Cat-fish and bullheads - 168, 149 12e8pT || Pebtackerell Sesh egas= ace 3, 500, 000 315, 000 
CRUDSP sso esas =< eb 2.443, 506 91, 252 | Salimoneenaa eee oss 1,370, 000 73, 980 
Colo; se See he oS eee oe ees 332, 706 19, 675 | Stock-fishs4ee7..2.2-22 682, 000 84, 456 
WGp ese ee Fas 565, 875 19, 806 Suckers). o30 = Sse 200, 000 4, 860 
Fresh-water drum....-- 187, 130 4,381 TPT OWE asap es sete See | 140, 000 8, 400 
German Carp ....-.-.-.-.--- 1, 077, 194 43, 143 | Wii teat shy Sse sere 145, 000 8, 700 
Lata aah ee ae eens 144, 654 13, 445 
ermnin pesos ssc son a -se52 497, 865 16, 753 | Motaliwee wee oases 27,716,000 | 1,545, 374 
Lake hercing .-...-.-.-- 3, 722, 902 160, 036 —— 
Pike and pickerel...-.-- 377, 233 23,163 || Smoked fish: 
Pike perch (blue pike). 64, 522 3,028 Chulbss se aes oa 2,138,000 | 160,120 
Pike perch eee) maine 100, 862 4,193 Finnan haddie ....-.... 38, 502 | 2,503 
Pike perch (wall-eyed)-.} 1,245,019 116, 618 Hoalibuiiiss= seas <coe ose 420, 000 58, 800 
Red SuaAppers: ---=2<--=- 332, 758 23, 513 Herring hardes.-eee- 585, 000 9, 360 
DSEIHOI: 224;Jo. ottoe aos 410, 786 37, 812 | Herring, bloater...-.... 452, 200 14, 235 
Snrelt-e- 22-4. ots ieee 152, 670 9, 870 bake herring S-. .2s-<-- 396, 000 | 24, 925 
Spoonbill cat-fish ...-..- 167, 074 12, 531 SANTO ee eee see ees 140, 000 18, 200 
BLUTPCON Soc. = sc ea ssecs 185, 410 17, 454 Sturpeonmsc. se se<2 22 oe 320, 000 44, 800 
DUCKEIS)..5--26-25e055-° 1, 215, 550 36, 054 TROUGHS. osc esa act ee 120, 000 14, 200 
Scie See ar 227, 092 7,411 Miscellaneous. ......-.. 100, 320 | 12, 047 
SEED Ubee ees aes See 4,514, 371 338, 987 | - 
WVNELESfiSht Sao8 ess ces 3, 738, 789 330, 872 | TOAIEE esses eee 4,670,022 | 359,190 
White-fish (bluefin).... 644, 046 | 26, 187 : 
Yellow perch.....:-....- 2,755, 580 84,256 || Other products: 
Miscellaneous.......--- 797, 666 | 70, 134 OUSterS) fese2 os ences eG 220, 356 | 39, 664 

——_ Shrimpsenossesns galls..| 8, 200 | 3, 345 
MOU. cee cee eeaces a5 26, 850, 670 1, 584, 951 Oysters, opened ..do-..| 930, 527 | 1,020,319 

—<—<—<—<<—<—_— Oysters, in shell .bbls.. 5, 349 40, 338 
Salted fish: Clams, in shell ...do-...| 3, 063 14, 523 

ANCHOVIES. 2. Jee ac0 cs ae 260, 000 | 13, 260 — 
Cod, boneless..........- 4, 880, 000 322, 080 Motalecca_esee sone {fs See ee 1, 118, 189 
Cod Gned J. o52 = So 5- 2,392, 000 90, 720 | 
1272) FES Aa eee ee ee 40, 000 3, 600 | Totalivalue <2 5---. Ipeeccserace: | 4, 607, 704 

At Green Bay 5 firms were engaged in the wholesale fishery trade, 
and employed 63 persons. The investment, including cash capital, 

was $73,800. The products aggregated 9,301,517 pounds, valued 
at $278,986. The greater part of the fish were sold fresh, but large 
quantities of salted fish and some smoked fish were also utilized in the 
trade. About 95 per cent of the salted and smoked fish consisted of 
lake herring, and the remainder of white-fish, trout, and other species. 
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The extent of the wholesale fishery trade of Green Bay is shown in 
detail in the following table for the year 1899: 

} 

Products. | Lbs. | Value. Products. Lbs. | Value. 

eae ee | aac =: ce | a ES 

iBlackybass 25s. eee 2,813 $254  White-fish (bluefin)-...... 302,446 | $13, 621 
Cat-fish and bullheads --.- 65, 519 3,419 || Yellow perch ..--.-..<--- 1, 302, 750 24, 976 
Herring, 2 Seerstee ee: 1, 451, 466 295485:|| Othertishios- ese saese5-= 54,750 | 3, 039 
Pike and pickerel ........ | 298, 773 19,3180} Salted fish) 235 2s--55 === 4,151, 412 | 91, 501 
SUCKErs yee Seer a. Soe 338, 314 5,897) || -Smoked fish .222h ss cee 137, 742 | 4, 285 
Sire COM eee Ce ee Cone 10,518 OF CraiwhsSht-< soo 265-eeeene = 7,814 | 248 
ALIRO) TA REE ec 5 ee ee 898, 098 63, 648 8 a 
Wihiteibass-—- 6 = oa ee 120,025 | 5, 967 Total products .....- 9, 301,517 278, 986 
Wihttte-fish@e +o. 2. 25 ee ee 164, 077 IP ROSY/ 

FISHERIES OF LAKE HURON. 

The greatest length of Lake Huron is 250 miles, its greatest width 
about 100 miles, and it has an area of about 21,000 square miles. 
The lake is divided into two approximately equal areas by the so-called 
Big Reef, which extends continuously from Point Clark, Ontario, to 
North Point, Mich. North of this reef the lake has a maximum depth 
of 125 fathoms: the southern half of the lake is shallower, the extreme 

depth being only 54 fathoms. 
The number of persons employed in the fisheries of Lake Huron in 

1899 was 1,241, of whom 62 were engaged on vessels fishing, 7 on ves- 
sels transporting, 986 in the shore or boat fisheries, and 186 were 
shoresmen employed in various capacities. 

The investment in the fisheries of this Iuke amounted to $474,953. 

In fishing there were used 9 vessels of a value with their outfits of 
$50,215, while 3 vessels were eee as transporters and were 

valued with their outfits at $4,830; 527 boats were in use and were 
valued at $40,835. The value of the apparatus used in the vessel 
fisheries was $28,245, and in the shore fisheries $146,939. The shore 
and accessory property was valued at $148,489, and the cash capital 
amounted to $55,500, 

The products of the fisheries aggregated 12,418,327 pounds, worth 

$308,078. The most important species in point of value was trout, of 

which there were taken 1,887,101 pounds, valued at $80,423. Herring 
amounted to 3,699,807 pounds, worth $60,418; yellow perch, 2 2,740,669 

pounds, worth $32,690; wall-eyed pike, 1,110,516 pounds, worth 
$49,294; white-fish, 592,308 pounds, worth $31,910; suckers, 1,107,490 

pounds, worth § $20,320. Other important species were cat-fish and 
pike. 

To the vessel fisheries are credited 1,275,650 pounds of products, 

valued at $55,535, and to the shore fisheries 11,142,677 pounds, valued 
at $252,543. The yield of the vessel fisheries was derived almost 
entirely from gill nets, while in the shore fisheries nearly four-fifths 
of the catch was taken with pound and trap nets. 

i 
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While the yield and value of the fisheries of this lake were greater 
in 1899 than inany previous year for which figures have been obtained, 
there has been a falling off since 1893 in the catch of trout, white-fish, 

and some other species. In 1893 29 per cent of the entire catch of the 
lake was trout, while in 1899 the percentage that this species bore to 
the entire catch was only 15, showing a falling off of 14 per cent. 
Owing to the decided decline in white-fish since 1893 the value of 

the catch of this species has dropped below that of both wall-eyed pike 
and perch. The northern half of Lake Huron shows an increase in 
trout and a decrease in white-fish, while in the southern half the reverse 
is the case. The deep waters of the northern half of the lake seem to 
-be more favorable to the trout than to the white-fish. The greatest 
quantities of white-fish are taken in depths of water ranging from 10 

to 25 fathoms. The decline in white-fish, mentioned above, shows a 

decided change in the conditions existing when the fisheries first began 
on Lake Huron, when this fish was the principal object of capture. 
It is the opinion generally of the fishermen that, owing to fish-cultural 
work, the supply of this species is being gradually replenished. 

There has been a very noticeable increase in the value of the her- 
ring catch as compared with 1893. About 80 per cent of the catch of 
this species was taken in pound nets set in Saginaw Bay. 

The species which show the greatest increase in value since 1893 are 
the wall-eyed pike, yellow perch, cat-fish and bullheads. The center of 
abundance of the wall-eyed pike is in Saginaw Bay and River, which 
yielded 88 per cent of the catch. This species was caught chiefly in 
pound nets, but large numbers were also speared through the ice on 
Saginaw River during the winter months. 
German carp appeared in the statistics of this lake in 1899 for the 

first time, none being found there during the previous canvass for 

1893. Itis probable that this species came from Lake Erie, where it 
has been very plentiful for several years. 

The species in which the greatest decrease has occurred during the 
past ten years is the sturgeon, the catch in 1899 amounting to only 
one-twelfth of that taken in 1890. Prior to 1875 this species had no 
special value, but the price now paid for it is but little lower than 
that paid for trout. Its present increased value, however, does not 
compensate to any great extent for the decided falling off in the catch 
since 1880. Most of the sturgeon are taken in pound nets. 

The two least valuable species in the lake are ling or lawyers and 

fresh-water drum, which until recent years were very seldom saved 
by the fishermen, owing to their inability to dispose of them. The 
market value of the fresh-water drum seems to be increasing. 
Apparatus.—The most important apparatus of capture used in the 

fisheries of Lake Huron are pound nets, trap nets, gill nets, fyke nets, 
and lines, the catch by pound and trap nets representing nearly three- 
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fourths of the quantity and value of the entire products of the lake. 
Pound nets are used all along the shores of the lake, but are found in 
greatest numbers in Saginaw Bay. They are usually set in water 
from 6 to 45 feet in depth, except off Cheboygan County, where many 
of them are much farther out in the lake in from 40 to 60 feet of 
water. Their average value in Saginaw Bay is about $140 each, while 
for the entire lake it is about $130. In this region the terms ‘‘ pound 
net” and ‘Strap net” are sometimes used interchangeably, although 
the two forms are distinct from each other, the former being set with 
driven stakes, while the latter is held in position by buoys and 
anchors. Trap nets are set in shallow water, and catch the cheaper 
varieties of fish, especially in the vicinity of Detour. In the Saginaw 
Bay region a net of this character is also called a submarine net, and 
is used very successfully in taking cat-fish. 

The amount of money invested in pound nets in 1899 was more than 
double that invested in gill nets. The most valuable species taken in 
pound nets are herring, wall-eyed pike, perch, and white-fish. As 
a rule the pound-net fishermen, especially at Saginaw Bay, depend 
upon herring for their principal catch, but in 1899 there was an 
exceptionally large run of perch and a corresponding diminution in 

the catch of herring. 
The most extensive gill-net fisheries of the lake are carried on from 

Alpena, Harbor Beach, Au Sable, Kast Tawas, and Detour, and to a 
less extent at Rogers City, Cheboygan, and other points. Trout is by 
far the most important species taken by means of gill nets, its value 
being more than four times the value of all the other species combined. 
White-fish also form avery important feature of the gill-net catch. 
At Harbor Beach an extensive gill-net fishery is carried on for perch, 
suckers, and Menominee white-fish, the season being from December 

to July. The nets used have a smaller mesh and are shorter than 
those used for trout and white-fish. The average length of the gill 
nets used in the shore fisheries of the lake is about 170 yards, each 
being valued at about $8, while the average length of those used on 
vessels is about 230 yards and the value about $12 each. The history 
of gill nets on Lake Huron dates back to 1835, when crude forms were 
used in the vicinity of Alpena. They soon gained popularity, and 
within fifteen vears from their introduction were found from the 
Straits of Mackinac to almost the head of the St. Clair River. 

The principal species taken in fyke nets are perch and suckers, but 
bullheads, pike, and wall-eyed pike are also captured. Most of the 
fyke-net fishing is carried on in Saginaw River between Saginaw and 
the mouth of the river. The nets are worth from $15 to $25, and they 
are fished from late in the fall until early in the spring when the ice 
begins to leave, practically all of the fishing being done through the 
ice. The local name given to this net is ‘*‘ gobbler.” 
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Lines are next to fyke nets in the value of their catch, the species 
taken being chiefly trout, cat-fish, and perch. The most important 
point at which line fishing is carried on is St. Ignace, where, during 
the winter, large numbers of the inhabitants are engaged in fishing 
through the ice for trout. The lines are usually made of linen and 
soft maitre twine, with one hook, and cost about $1.50 each, the hook 
alone costing half that amount. 

Seines are used in the fisheries of Lake Huron, chiefly at Au Sable 
and Pine River. The fishing at the former town is done in the Au 

Sable River near its entrance into the lake; at the latter town the 

fishing is in the lake itself. Suckers and wall-eyed pike comprise 
about five-sixths of the fish caught in seines. This apparatus was 
introduced in Lake Huron in about 1841, but its use has been much 

less extensive than that of pound nets, gill nets, and fyke nets. 
The spear is quite an important apparatus of capture in the Sagi- 

naw River, near Bay City, and is used to some extent at other places, 
principally at Sebewaing and Harbor Beach. Wall-eyed pike and 
perch form three-fourths of the catch. 

Since 1893 there has been a slight decline in the number of steamers 
fishing gill nets, due no doubt to the falling off in trout and white-fish. 
The principal points from which steamers fish are Alpena, Harbor 
Beach, Au Sable, and Saginaw. The catch consists almost exclusively 
of trout and white-fish, wall-eyed pike being taken incidentally. One 
steamer fished gill nets of small mesh for Menominee white-fish. 
A decrease has taken place in the extent of the fisheries carried on 

from Port Huron in 1899 as compared with 1893, due to the fact that 
the wholesale dealers at that town in 1893 furnished twine to fishermen 
living on the United States side of the lake, while in 1899 this practice 
had been discontinued and a stad quantity of twine was furnished 

to Canadian fishermen. 
Statistics.—The five tables which follow exhibit by counties the 

extent of the fisheries of Lake Huron in 1899: 

Table showing the number of persons employed in a aia of Lake Huron in 1899. 

On ves- | On yes- | In shore Shores 
Counties. sels fish- |selstrans-) or boat | ° an ae Total. 

ing. | porting. | fisheries.| 7°": 

J SUCOE Gis 4 SS te ee ee. - ae Bh Nhat Recaeee tare 4 
Alpeng eee: 35 2 25 23 | 82 
ATERRCE 5=5~<- Bie Lee ee ee | 33 
Baye eee. |. ; i 346 73 | 424 
Cheboy gan. 52 (| 59 
Chippewa ... b225 40 10 | 54 
HUTTON Ao ee as y 218 39 | 273 
TOSCO) hese te EAS 59 4 } 70 
Mackinac ..... amen 76 3 79 
Presque Isle tae a 10 2 12 
DHOIMHW: | )-\c5. cece ee : 73 8 84 
Pim CEL coche elie, > 9 16 25 
EMBO & ove maemo sack anes oe Wace secon eesesas 24 1 25 
SURG ans cece oom Sc aos tre ans See cee te oe ne 17 ekrece erie 17 

Total 986 186 1, 241 
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Table showing, by counties, the apparatus and capital employed in the fisheries of Lake 
Huron in 1899. 

Alcona. Alpena. Arenac. Bay Cheboygan. 
Items. = ; 

No.| Value.| No. | Value.|No.} Value.| No. | Value. | No.| Value. 

iViessels sfishim @ eee see ects case meallosmsccee 41922-5003 | ssie\isens act al Seee eases ce atl nee es eee ree 
MONMAL CE. ceeeececeweccecsose Bod acaneccs 88:2 eoesies| he ces Saceee ata eee a setoel Saskia ee eet 
Outhitt ease eee ececeee ete Seems See 4GDOU Sa scllPane sail ose | See eee Mees | eee 

Vesselsttramsportine ss ...c--s2lsenelseeecee 1 250) 252862 Stesee 2| $4,000 ‘ 
AROMMAKS «45-55 toca apaoosaedelsanclisanosacs hl See cSeSe BAe ee nee 90) ||cj5e set -c 
QUthiteeeec asec sates esoee se Reale citneteal| Bete oes DA0 | SSeGes eee le 360 

IBOatS Hee citeesetecceis te sess etaae ea $85 11 6380 | 17 $755 | 192 | 12) 695 | 
Apparatus—vyessel fisheries: 
Ga CUS ase tisee Sess eee | orice Semiereee re 1400) We WOO Me else a 2 eae ts | eee | eee | eer 

Apparatus—shore fisheries: 
Selnesaie casero cemscaeens: leeretell injects 1 50} 1 1 ane Pemeeaesee ssn a) (eaecacr. 
Gill mets tei soesae-ee ck ee ee oe 6 42 293 | 4,121 | 22 210 | 238 151 | 880 6,910 
Pound nets and trap nets...-) 2 250 17 | 1,250 || 24 | 3,480 | 421! | 50,167) 24 3, 150 
PAVE MOUS Ss esate ace emis sectetes $end ldacoanaollcnoaced|aasceses 28 SLO | 154 33.092 2|i. == ||eece sete 
IGIMESG See asc cease eae SS e Sas eoaS See sa Saesee so eee sacccacs| Mane= 5D alee 20 
SDCRTSSemacec-eecee mens cicice spoalsarcicocs| pasSeqloceesanoloroa||bdacscec 50 HOD) |oeaceleccunn ab 

Shore and accessory property. .-|.--- 5) ae eee 24, 690 I S75a| sees 605780) eece 5,579 
@ashiCapitalpeceenee sc se ace eee soem Sees seats ee recess! eterare | teereees | ecacars 25, 000 |.--.- 2, 500 

Motalk ee ss5-cheossoseee esse 892. Pe seas 75, 466 GOON Saar 156, 400 |....- 20, 555 

Chippewa. Huron. Tosco. Mackinac. - aie 

Items. 

No. | Value. | No. | Value.| No. | Value. | No. | Value. |No.| Value. 

Viesselsifishing <= .---2 4. s- ==> 1 | $2,500 2 | $7, 000 0 (ie 700.0, 0) eseresesesesl sess ele ae 
MONMAPLC Pease eter aces ote 1h moc 29) |. wm oees Po a Rees oaere eecaocanl|(soce|acacso 
OW tetas steamers ace telae sce 20) \ass= 1 28D) |eeiaee DEQ! Spas Se cevage ete eee 

IBOa Stee ane metic «eae tenn crane 35 | 3) 010))) 112) 11,920 24 | 2,280 27 | $3,300 | 6] $360 
Apparatus—vessel fisheries: 
Gillet ewe ea ois oes = wena al Eset GLGn |e; 580) || a2 708 hes 24 Ol eens eee Ne sellers 
EDT APNE LS sees esse oe eee 35 B25 |e. oo |ssosce bee oa oon loe ee see aoa hee eye eee 

Apparatus—shore fisheries: 
SPA OA Se Ree SSOP esd eel aaa nesses Se ane |b skaGaoe 6 Col Eas eee sas oer 
Gillimetsr ee sees ohne et eee 273 | 2,359 | 555) 3,194] 621 | 4,650) 371} 2)267 | 60 600 
Pound nets and trap nets....| 134 5, 660 179 | 30,080 46 4, 845 all 3, 6 192 
Hy kemetssccssoscs chee scene 30 180 61 900 3 TOs aeetel eee jnosa|isoseec 
TAMESHe asses esc atte ca neie cee ellleeimeee OU ecaaos O03 | Sse ee cee ee ee fold Mental eee 
SpearsteS ocean sasbeccecccieme ofa oteees laiseen ee 55 AW Ot eA SAB el eesea Ie ose Mslaadolloes ssc 

Shore and accessory property. -.|..---- 65965) | eee ee LAr Oa eee 3 A90 Meine 590 |. 750 
@ashtenpitallee ses seeeeescisenee lessee 2 O00 eee G10 pees sesesae KeeSredlitsrenssoslnccollocsacs 

Mota Le cece tee eeae weil esses PBT) | eeonee 74, 834 |...-..- Pail) eee ae 9, 958 1, 902 

Saginaw. St. Clair. Sanilac. Tuscola. Total. 

Items. cae = 
No. | Value. |No.| Value. | No. | Value.|No.| Value.| No. Value. 

Wessels fishing =< te tececajeckice I tes 39919,0.0U Seta ees Sere Sncaty as RSnAas||secal|aaacensc 9 | $42,500 
TNONNAPE a 5226 ot seer see ees TelWeaesond Ae Mee ere (sia Sane oae Saas Ssceaasse L572 eaters 
Outfit fa. | croarenicion tase sane Boe | Sete | eae eee 7,715 

Vessels transporting Sell ee leave ciel] Siete ststcic tee ove leavers | eerie 3 4, 250 
Tonnage etal ive Scapevarese| SAT See Saale) | See 99) asogcaeee 
Outfit Sys leeke ceies|Mecwe eseeees ee ee nce ras 580 

Boats 5 $505 | 16 | $1,180 | 12 $755 527 40, 885 
Apparatus—vessel fisheries: 

Gaillimets 3-42 ace eesenee eee 240) al! 800. |b eccleesc cee) aeecaleeee oer 6 | Sees Sone 2, 266 27,720 
Abey OMS SSO ROR ee aS 554 (ossedlpaadapod Saad soomacas ack-allooacdcos BA aniosossac 35 625 

Apparatus—shore fisheries: 
Seines: 223 oess. 2 sone ssmeeee 1 50 aces ce alee cia laec ee eer sole seis ae 9 673 
Gilline tetas: seteacocccoseoasee 80 600 | 30 2401963 |P1 3200 | See See eee 3, 410 26, 664 
Pound nets and trap nets....| 31} 1,760] 8 | 1,450] 14] 2,625 | 34/ 2,650 961 | 111,314 
Byke metsi sik -seacecsooses O80) 24685528 | Aas anal Same | sie saree 24 390 398 7, 632 
1 DiboY = ies ec aae ace saoreracce |oshes 7 OTR Sen Set onerl teerse| Se oeend ood |saaaqdacsasseac 346 
iS] Seve po soged SNES eeeteboSsassa)/4456l Genoseno Saba||sasadenclosnoslbaqcsaccllecanisagssges 105 210 

Shore and accessory property..|--- -} 8,019 16,885 |....- 4,720 ABDOM =eesre 148, 489 
Cashicapital sc escscoesceee sere lac ace 2, 000 7-0 eet Baan Sea neacese loocsone 55, 500. 

MOtalics.¢ ae cwsctes oe ceeemlecose 22, 004 2NO80) |Eeeaa|= 9, 395 AAD Gl eercons 474, 953 
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Table showing, by counties, the products of the fisheries of Lake Huron in 1899. 

Alcona. Alpena. Arenac. Bay. Cheboygan. 
Species. SaaS - 

Lbs. | Val. | Lbs. Val. Lbs. | Val. Lbs. | Val. | Lbs. Val. 

IBIRCEODARS eeeeeececeresass| sacs ss eecc. 4,119 $280 |e sno spareis'l “sexes|s csescemialosesn 75 $5 
Cat-fish and bullheads....|......|.....- |ooscoece|[boadaces 13,101) $366] 363, 142/$9, 829)........]...-.- 
oe CARPE Me sess: ss. acces lastace [beeccteeiseeeeeee 200 1 1, 310 152.03 Se8e eee 
Oto) RES Sea Aen ae pSeeee eee Agee seal ee nea | ae eetoel [oe mest 634 BD Sects tool eee 
Fresh-water drum, fresh......_. eee |seceras|oowe eee 3,177 LG ie 975237 en O16 a ses sel eee 
Herring, PLESD Pe secs sS8.505 700 $35, 10, 600 130 8, 607 113) 332,021) 2,448 4, 500 65 
Herring, salted’--...2..... 750 25| 38,450 782) 155, 870) 2,147) 547,910} 9,388] 27,600} 436 
mie eon Coull Bea =pasee | socvoalbensocasacesodec 10,854) 449) 71, 799} 8, 180 200 5 

mee 2S. ; AS ioe. “4 aa = =e 950 66) 28,305) 1,556] 28,674) 1,041) 543, 055/20, 958 6, 350 347 
ike perch (wall-eyed), | 
SMG SeSsccdesseeessnede BaSSeel ee edee Geeesete ARPA E ee Seer] seer 2,970 LOD teecoleeeee 

TROLOS LOS DG SBSH Sco e Re EEE | eters noe [Bese eee] eee a airy 4, 674) 64 41,277 864 50. 1 
SUUTSEOMI cass. -<cce cone 167 8 8, 367 291 225 8 2,147 65 2, 885) 95 
SUGKGES sires nate eens oo nese ea) omen 3, 500 47| 24,467) 331) 498,176) 8,316]........)-...-. 
ou SCM Stole See fe gee eae [eer Pater ee 12, 500 250 990 17 7,040) 135) 7,350 91 
BMS Heer soe ae eee cee 2 eee 4 Geccetan Scenpeins Screcces Seaoec 245 389|| te SOO. see eee ees 

aeoets fo Behe eS aaa 50) 4| 738,495] 34,748 550) 31 2, 908 146} 65,498) 2, 655 
ROO CRU A UCC emt Aerie sted] eis cre aif crest | chew fate oral Mpceavaye sal etarereteraretal| Sesto 770 D9) nce elo 
eens een CR eee Beene Bese 78, 524 3,816} 21,339) 1,036) 185, 769)11,013} 22,600) 1, 259 

UWI DSi PST ee MCG es See ee ee eee ere 770 28 AN620 isn. 2085 ae eave eee 
White-fish (Menominee), 
RCN IM Ee ote ates ec aac 650 50 1, 100 82 2, '752 78) 512 oD leet eteasees ae | 30 

White-fish (Menominee), 
BOUT | oe cesdderedeosoeser SeCeSe | SSoers Gene Obes SEeEe rer bere ctee See eee 5, 8380 237 2,000 40 

Yellow perch, fresh-......- 170 13) 10, 450 273) 42,597| 5341, 947, 397 20, 662 1, 880 34 
SEE eee ee ter ay PS eee ge eet to saa ee cares sos aneS 2 8, 000 20 eee Salsas 

NO) lege ee See 3,437) 201] 929,410] 42, 255] 318, 847] 6, 260 4, 688, 913/88, 977) 140, 988) 5, 033 

Chippewa. Huron. Tosco Mackinac. | Presque Isle. 

Species. ae = ase 
Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val. 

| 
—— ae - t 

UGK DHSS mete cote cicte sees cco octal sence mallee sane 500 $30) Ne eee eee 865, $69 100 $7 
Cat-fish and bullheads ........ S2EST1 LOW G44 0A Dy 54 Sib ellis OS |e iae one yee eee eerie 
See (GTi) Beep eee ape eee BRSee ae Se ceeG 438 10} 1,000 1) Sees) Cette MScceae teaser 
Ute Rie aa oS SSO SBCA E GOSS eee! See ae ame 65 5 71 Alltec ss eters Sarereepall Sass 
Fresh-water drum, fresh......|.......|..-.-- 42,080) 331) 3,416 AU erent el eee. 4 Ee oeS Ale oaos 
Fresh-water drum, salted..-...|.......|....-. 2,420 CY | SP ea aeons Coenen cee (seec cl ones 
IS(@nieayer Wa el0l 8 38 Boece eeune Sees oa Bepeee 474,977| 4, 844 403 31'35;(000| 850|e2< 26 |aee ae 
Peas pales ; Soe nee eee 38, 500 673.1, 190, 290/24, 234/395, 770] 7,809) 8, 000 T60|s2s25.2 s}eeecre 5 
OLnIM PSSM O Wed sf Sas se eecige |lnoccseclescsee 2, 700 COS tease! sees Pease sou sealneaakoesasace 

PIL ONOUNAWIVCTS on cescses<-5 = 880 IY (Bease Ke sil a I GP 8G 4 [aN | Deana Da SIRS [Pech all aha 
Pike and pickerel, fresh ....-- 70,788! 1,588 745 38) 387 TA ree Meiell es Sacto hema Setar 
ee soy Aree ser 66,300) 8,149) 319, 02316,983 16,957 Ge ees. eee 1, 560: 97 
PEE PeCren (wall-e ved) “salted: Pas. eas |2sss ee aoccis see eeeeee 330, LG Ret ee alae ois | oats el eS ae 

LOU Ra DASA ee gee one oa ee wai he 6, 000 44 300 Al cree ee | eel es Sea spears Iscaseselesces: 
IPT COM ae sere cates s awe Saas 1, 725} 58 5, 729 202) 4,087 140 160 Been Bar| eeete 
SHekers; {reso ss. 2 och gece 58, 370, 206, 845 890| Ahiso9)) GOl443 isl ll 2|2ee2 ea |o sae 600; 3 
Ruck ors, Rplteds ss. 25sec. See 51,355, 654 13,750} 220) 80,710) 423) 2,500 25 600, 3 
DUU-HA Mie seices roeaee Sc asccee 6, 600, 47 115 2 72| Dhessaoct a eae ase aes <3 ces 
REOUU AROS ot oc 25 ah cnsccec 164, 690) 6,287) 257, 145) 9, 994 283, 405/11, 425/156, 620| 6,916 53, 000) 1, 605 
Trout Salted esa sc ace sea nies | 1,800 90) oe Seaccia|ocecee 220 TD 4Ak400 |S MOS essa pees 
ee ea So ete ai Us 37,070} 1,888) 67, 275} 4,153) 98, 620) 4,101) 33,020] 1,615).......|...--- 
WiBILe-TISD \SaltGd pares er onacccclcsocwseleescee 1, 650 93) 1,100 06| Sec s2| See ose Boaseeloee eer 
White-fish (Menominee), | 
; Sear VR Gana Tee jpetione 67, 730} 1,344) 1,378 34} 2,900 G4 jcce 4 sense 
White-fish (Menominee), | 

SOIT OOS eae nee sere’ Gene esicmell Osa to,e)6 Pee een Perens 1, 330 5 Oh 14 GOO | et A eet <jmresers| te orcrere 
Yellow perch, fresh..........- 25,940} 213) 440,348) 7,097] 66,946) 853) 2,333) 103)/......-.]...... 
mellow perch, salted... -+....2..--|- 2... Pipe See tye cede tere | ere octane l Ss stetstors'| crsiawrers 500 JOSS 25 see eee 

Rota les 26 ab acoaess 562, 829)15, 469)3, 036, 572/73, 628/972, 466) 26, 965/261, 198) 9,986, 55, 800) 1,715 
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Table showing, by counties, the products of the fisheries of Lake Huron in 1899—Cont’d. 

Saginaw. St. Clair. Sanilac. Tuscola. Total. 
Species. = 

Lbs. | Val.| Lbs. | Val.| Lbs. | Val. | Lbs. | Val. Lbs. Val. 

ISIC ae ae paooodso05 ooPSauadbppoeda| second loeagsss|ocqna|>-55aq)boaseq|lacccdas|acccnc 5, 659 $396 
Cat-fish and bullheads........ 46, O90\$1, 759 140) Bl) jae ecleceees 48, 899|$1, 300} 574,406) 16,627 
Germanicarpe= ses ss-eeeeeee== 2,900 98 300 DNeseesce| Seneca 221 2 6, 369 145 
Hels iosemireeoes semcmecemeeieses 50 Qstaz oe s\oare cl aeeseanieesece 41 3 861 49 
Fresh-water drum, fresh. ..--- 170 2} 4,000) 40) 8,000) #40 146) . 1) 158,226 962 
Hresh=waterianum salted rs |<< se elect te lene oe store | Sececteal Steptoe tell eistetetee | eats re eter 2,420 47 
Herring tireshieeeseemasetece ccs Sete ben ete 109, 730)1, 214) 92,000) 1,460) 5,419 34| 1,073, 957| 10, 696 
Herring; salted) 2362... 422-25. s.o5seie|o2 eee 30,000) 527/184, 400) 3,340} 5,610) 111) 2,628,150) 49,632 
Herring, smoked .......-....- {head hte al a eet A ee eee 
Dinprorwawyers=s-ce se oene = 20,000; 150)...---. 
Pike and pickerel, fresh -..-.-- 34, 644) 1,750 100 
Pike and pickerel, salted ..... Pe ees Dea Ih I 
Pike perch (wall-eyed), fresh.| 19,930) 1,294) 26,715 
Pike perch (wall-eyed), salted.|)-.....|.-----|.-.---- 
ROCK Dass <2 soackictes-soseeeee ae 30}750! ~'632)2 2-2-2 
Sturseone sere: cpeeee ane ee eel sreeeeme| acces 2, 855) 
SuckersMireshinssee ese sess ee eee 1240, 855) 7, 065 800 
Stickers ¥salitied=s.- sts. . Bk eee oS tee eee eee 
Sunsfishtrecssee cece oaeece es aeeee 2M UN erate) eerie a 
Troutsineshy ess Veta hee cae 1117, 335) 4,9 260 
Trot salted wae less eee ee ae eR nee eee 
White-fish, fresh .............- 2, 305 
Wihitesfish, salted is: 5.26820 2) o-2 eee | eae 
White-fish (Menominee), fresh 350 x 
Winite-fish(@Wenominee) salted! eso siese 24 | ec cell nisere oee carts | eee |e ateeeas | aeseeers 24, 060 : 
Yellow perch, fresh....-..---- | 550 8} 18,500) 366 675) 2,740,169) 32,680 
Wellowsperch salted se 2s cee ls aeecea| (oe alee ese cele Selerate are catenins | prareataers | etnies 500 10 
I MRO 0s SneiipdecCOOEC ees cd osene alles Caer haacas aeraee Esco Ssecoon lsasodleesuwa loses 8, 000 520 

MOTT keane cee 690, 960/21, 629)178, 155/3, 137/394, 700} 8,719]184, 052) 4, 104/12, 418, 327) 308, 078 

* Includes 300 pounds of caviar, valued at $195, being a part of the product of the pound-net fishery 
of Sanilae County. 

Table showing, by counties and apparatus, the products of the vessel fisheries of Lake Huron 

Apparatus and species. 

Gill nets: 
ROW betes mmne artsalalalsioeice ce eais( 
Pike perch (wall-eyed) 
White-fish 

Apparatus and species. 

Gill nets: 
Trout 
Pike perch (wall-eyed) 
White-fish 
White-fish (Menominee) 

Totalcnee eure s. he cee 

Trap nets: 
Cat-fish and bullheads........ 
Pike and pickerel............. 
Pike perch (wall-eyed) ......-. 
PETOUD eee secs oceans seer 
ellow-sperch sreshe een seen. 

Mota se cectes ciscse ote te 

Granditotaliece.<-- sso l= 

in 1899. 

Alpena. Huron. Toseo 

Lbs. Value. Lbs. Value. Lbs Value 

673, 270 | $31,292 | 185,000 | $7,295 | 161,760| $6,673 
eee wena tescees 1, 000 55 3, 000 165 

46,020] 2,375 2,500 110 5, 000 220 
ee tl ena EI 46, 000 U8 ESeeeebeal Besemcsic 

“719, 290 33, 667 234, 500 8,150 118, 500 5,670 

Chippewa. Saginaw. Total. 

Lbs. Value. Lbs. Value. Lbs. Value 

1,116,030 | $49, 400 
4, 000 220 

76, 020 4, 235 
BENS SISA Sah SUN Ras de eps | oe eee 46, 000 690 

Neh iea Seetemis) Ore sch De 118, 500 5,670 | 1,242,050 54, 545 

1, 800 $4OH sete terctell are rcnaece 1, 800 40 
8, 500 (0) eee ce lsaococaes 8, 500 170 
4,300 ADO So czcrkeos| See mate 4, 300 150 

15, 000 6003 be. Sais Sees 15, 000 600 
4, 000 BO ees see Sewer ee 4, 000 30 

33,600 | Wacoooltmas eee eee 33, 600 990 
——e —————————— | —— —— |} 

33, 600 990 | 118,500 5,670 | 1,275, 650 55, 5385 
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Table showing, by counties and apparatus, the products of the shore fisheries of Lake Huron 
m 1899. 

Alcona. Alpena. Arenac. Bay Saginaw. 
Apparatus and species. SSS = ~ + 

Lbs. |Val.| Lbs. | Val.| Lbs. | Val. Lbs. Val. Lbs. | Val. 

Pound and trap nets: 
IBIRGICIGASS sc occas sce weeloececkslecces ZAG) 335) ee eased Rseetral Gesneeaete ace aoe ete se ol oamcoe 
Coitisnrand) puliheads = 3] 2 ces a| soe wialee ne elo nice eon 3,854 | $100 | 324,220 |$8,535 | 14,445 | $562 
ORM GOND See sees e sae Se al nests lets cicicisios|'a ss.cer 200 1 994 IZ | 1,595 54 
MGIS eee ete eee Eocene | sees cleeenvenesie Socmc|ocesecceecweet 467 26 30 il 
Mresh=wten Gnu ALesMa 225... 5|oceas| asec sence 3,177 16 96, 885 513 90 1 
Herring fresh =. sos: 5. 200 | $10 | 10,100 | 105} 7,587 98: || S285 114 | 2547) seas) teense 
ermine salteds4=sececrcs|somesies|e-- << 87,700 | 757 |154,440 |2,120 |} 545,160 | 9,328 |........|------ 
Dey, Gelb Ay Gln epeoSased Sebenee bhede Sesseeds| CEases SeSSekos Sena Srmacetodg bocteacc= 12, 000 90 
Pikemnd pickerel fresh < <0. 5. .2:|S<<i0c|esco-s-[sosce= 1, 320 54 61,140 | 2,611 | 18,820 938 
Pike perch (wall-eyed), 

ringateta) 5a Oe ce eae 800 | 56 | 26,222 |1,451 | 14,388 | 653] 486,548 |17,297 | 10,835 | 718 
Pike perch (wall-eyed), 
ERE pee ey ete eer Fs een Oc arinc Jie e sees le eeie cme Qoore 2,970 102: |e. sect clAlaodeee 

Taio te] SRE SE SS Se ae ene eae ae ae ere 92 1 29, 333 645 | 16,720 330 
OUI COM Meas 20 scncls osc = 167 8} 8,367) 291 225 8 2, 022 DO iaclesn sme Jose 
Suckers; fresh..-...-.----- : 108 | 422,150 | 6,529 |129, 470 | 3,795 
Suckers, salted........-.-- j 5 6, 600 129 eee ere 
Stm-nsh) 2.22 5=% sess es--- 16, 467 210 | 15, 870 170 
MPrGitetreshies 2. = 2.585206 : 2, 908 TAGs eee eee 
Trou sated =. .225. 235.52. 770 PAS A pl ee aise 
White-fish, fresh .........-. 52 | 21,15 1852737) tls OS |S sees 
White-fish, salted 4,620 p11) 238l Pe irs tes joel 
White-fish (Menominee), : ; 
DRT QOS Une Reet ae Stel eee ee eee 400 32 2,676 75 512 LSD OE Se creer 

White-fish (Menominee), 
EDIR}EG| — <5 tee Re tes re | RN orl DL ee ee ee By S80) 237A aes see |eeesants 

viellow perch... -=-=<<2.+ 100 8 | 10,150 | 262 | 29,031 | 367 |1, 623,236 |17,126 | 65,120 990 

Cia) Fa Ss eh Ae 1, 267 82 |117,347 |3, 995 |246, 760 |4, 690 /4, 146, 633 77,180 |284,995 | 7,644 
———— ——_—— ——S—=—====_ — 

Gill nets: ‘ 
Dai-on and DULL heAdss a. (2.22225). soccll2 oe dee | 32-2 ee 725 AD) ae aes ected ee el rl Se Mies eee 
Henne eiresh -- 25: - = 32 .- 500 | 25 500 DS AS SEe ae SS 2,140 | Uae) eS Reyes 
Herring, salted .........-- 700 |) 2D 750 sel eS ee eel eo eae eae BAe es SEA eal aoc 
Pike and pickerel.....----. etek eats Bee te Seep lio ae Bes 7,500 | 305 74 4 jee con esate 
Pike perch (wall-eyed)-..-) 150 | 10} 283 15 60 4 129 GES See 
ROCHA D BSH sees sce ts a5 hs |- acs [eae al ee tite 500 (Hl Be seeeeaed EEeoeen taoaeese jets 
SEE G) 9s ites ee ee ae ee 3, 500 7 7 el) ee ese eee 488 1 i eee bac ese 
DHCKERS SAITEGE scone elon fe eS ae egsesesslBesees 440 8 | 440 Gnlee meee lease 
SRTOUE GELCSN 5526 c = oo one 50 AB Gbr225 1 Saab lee aeceas| Saas | -aesameees| eeee eee 21, 335 800 
\UULET ea 1s Re epee ened eee sae ae 14,715 | 779 132 Ri ieerepsencc poScbee 5, 000 220 
Melloweperen: ss: -.-55-5--- 70 5 | 100 6 500 7 1, 000 Sa eee Ol eee 
White-fish (Menominee), | 
Tins ae eee See ee |. 650] 50 | 700 Uh ape Sess asceee pee Cee eee eee 

ioprn Pe Soo ee ee 2,170 | 119 | 85,773 |4,398 | 9,857 358 4,271 56 | 26,335 | 1,020 

Fyke nets: 
Cat-fish and bullheads....|.------ inapee ee ers oye 7,840 | 231 29,800 | 1,085 | 11,7385 450 
Fresh-water drum ........|....-.- eee I cee Peete oe ere | Mec 402 3 80 1 
‘Chora Tah Welch go ee eg Seer eee acini ASSES Co Seer Bheeeons Soames 316 4] 1,305 44 
Lg ee J, cere sees an nees aS orenll oeac Sarceses seaces| ccesocad  wadss 167 9 20 1 
Hering: meshes so- "22-2, - Berea eee Beoosaee lescecs 1,020 15 1, 767 1 at Acero oeeete 
enmrine. salted coee sess) 64. - 2 |oneee |e eel cam ame 1, 320 25 2,750 (Ht) PeromoanGHoces 
Mine Or Mwy ers coos ces ac |se2- = -|-5-0- teal a Eee [sta tere [eater ed Palanan Sey Ere 8, 000 60 
Pike AMOWDICKELEL cee ae [ose as foe ese |eHecoce } 1, 865 84 10, 585 515 | 15, 424 792 
Pike perch (wall-eyed).......-.- Speed Caekcess oeeoe 45 10, 093 495 | 8,895 568 
Rock bass | | 57 11, 944 219 | 13, 680 295 
Sturgeon [emcee Pes 125 (Ta Beceeols |avetees 
eR EIT eIECRH ese sec n on fee ce seeps cece seeesic G 185 | 75,538 | 1,770 }105, 885 | 3, 105 
Speed fe ahs ye Wee Ce Se ES Boras Naan) picaaae CI eee (Eos slesccabcl|sesoss 
SST ae ee Cees | erear a ee Se Bi tal eee reise 7, 922 140 | 13,580 164 

TM eS aL) Soee ree ne a I RE PORE we ames 3 32 4 oaeate eae 
White-fish (Menominee) ..|.-.-..-|....-|.-------|------| BD peecseoeae bao soslbase sean biorse 
Mellowi perch -2225-5-2- - 2 146 | 321,661 | 3,498 | 53, 266 823 

Totalucs..c-se-42.~ 2. 798 | 473,102 | 7,772 |231, 820 | 6,303 

Seines: | 
Cat-fish and bullheads.... 1 eee meer 5 910 37 
Merminge. palted) oo 6255 - seein tees a aL ale secuerxal| seme a 
Pike and pickerel........-. ase (Fie eget reel laa 400 20 
De afel alee shin hee ee Sas Oe el | eee SEE ees Bice Se ee eee ee 5). Ae a ee so ea 350 7 
Suckers: freshiec oc. eee ss: SON MERE ee 2 | aa e 5, 500 165 
Suckers, salted..........-- POY OO eee ne aee se, SER. sree all Suse te ae enw 
SUNS Cl eRe cee aes See ee ae ike ee ee 350 4 

* Pike perch (wall-eyed) -.. BO) | coa is 9 aie been aa 200 13 
Vellow perch.:.-0 5.02255. | TIE) | peonb ph ees PLS 2, 600 36 

B10] 7 ae ee eee aaa payee Af a ha, RN phe PUR 10,310 282 
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Table showing, by counties and apparatus, the products of the shore fisheries of Lake Huron 
in 1899—Continued. 

Alcona. Alpena. Arenac. Bay. Saginaw. 

Apparatus and species. 
Lhs. | Val.| Lbs. | Val. Lbs. | Val. Lbs. Val Lbs. Val. 

Lines: 
Cateishandib milling ndse seer ce |e:ce iis |e ee ieeeral ere oe see ee eeeterere|l eerersire 9,122 | $259 | 19,000 | $710 

Miscellaneous appara- ot = 2 Soa. | Soss s. 
tus: 

Pike perch (wall-eyed)}......|--.--- PApARend| seaaneo Sessa ccs aaosass 46 (280) (3,060) |e a neeseclece se 
TOSS eels ose. al leriee caleeawiese |asjcieisraie sl|lneielnietejclltereictamille cinerea 8, 000 5208 |S eee saloeece 
elo WwapeRrchiee manners stale ft [Seah oaee| le ct ajc sees oe |eseee ae 1, 500 300 be coceelessere 

ARG tals seer emis eos a cero  serstecrallice feral Seeteeicla | ecloeiet sell eters its crn AKO) see semc||eseeso 

Grand total ....-.-- 3,437 | $201 |210,120 |$8,588 |318, 847 [$6,260 |4,688, 913 |88,977 |572, 460 |15, 959 

Mackinac. | Presque Isle. St. Clair. Sanilae. Tuscola, 
Apparatus and species. aa : 

Lbs. |Value.} Lbs. |Value.) Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 

Pound and trap nets: 
Black basse. s-ssessce 100 $8 100 BT cra Kael cece teal lee casei (tee tee leene eee | ceeeee 
CatSish and bullheadss|s sss ee soins ones lnceee sclera se 140 (el eons ee saeaets 45, 605 |$1, 228 
GermamiCarps sarees 2 emeec~c| ae see eerie ees) enero 300 1 Ree ta ee eee so ner sobatlicoomee 
BOISE sects es Sane ase ees see lees me ceil means | Stee cee Maecereiee| colores ee | eee | See Peeere 25 2 
Fresh-water drum ....|.....-.- Goes albassped beenece 4, 000 40 | 8,000) $40 146 1 
erring. treshie....s-- 35, 000 SOO! Easmectl see oes 109, 730 | 1,214 | 92,000 | 1,460 |} 5,419 34 
Herring, salted ....-... 8, 000 NO ReseSso|Hececss 30, 000 527 |184,400 | 3,340 5, 610 111 
Pike and _ pickerel, 
Meshes. seers [fava iete ates wtel| Ro me oye eintelelere||[arele= avers 100 Onl aReeisce Soacced 2, 253 82 

Pike and_ pickerel, | 
saltedie ea. aces te [Se cecealliag came clemociok s Se saeae Eien se leeeee emcees ee erm 440 9 

Pike perch (wall- 
Cyed) MiTesblas secs teresa Seem ere 1, 500 97 | 22,515 909 | 18,400 559 | 35,747 | 1, 266 

Pike perch (wall- 
eyed), salted.....-. |tarsrsicnatineselocets om al Scere wtevava|| cic Seis a neiars eraleel lake mics all sy eerste eee eee 110 4 

IROCKIDASS a. sear else.) Wave abate fare Srxpate ra seal te nim erst] tec ated al ferere tare ne cel] areal eet tenet 193 2 
SIMOUERAOING 5 Sanna eoooooppecoessrEceseaolleesseccsagaca5 2, 855 120} 2,150 MKD Aooaaan|ioeees 
SUGKers sires Meares e =F aaa | secret 600 3 800 il PASuk es aa Meseoor 7,003 46 
Suckers, salted.......- 2,500 25 600 Salleretersterees aes ol na rete ees ae teehee ae A 
SUN=fSMe See) eo caic ase clea se cecalilecs ose cll oe becte| Etec eel eemeas a aocciecs lememereee | pecs 136 1 
Mroutsires nesses see AE S00) fe UGON ese onli eeaee 260 12 | 13,190 EEE) lonoosoe- [Ese 
White-fish, fresh ....-. 16, 400 940 RE ees | aac eens 2,305 | 102 6, 250 298 8, 846 544 
White-fish (Menomi- 

mee); tresiveeseee-- {sare eyes petal| cc taetere, aed [ate a Start [ere eared 350 13 295 | Gal San Slee 
Wellowiperchiss2----- 200 ri ete eer 550 8 | 7,000 | 230 | 60,000 603 

Motalisnt ae sacaee 67,100 | 1,645 | 2,800 110 |173,955 | 2,969 |326, 685 | 6,694 |171,5383 | 3, 933 

Gill nets: 7 
Bilaelkebassisaeceeeee ace 765 (cH [Rt eee ee (eRe ara eel ne oo ee te (een ol seat Ssan||Socacc 
Sturseonssteecoassone 160 il igs Se SeooSe Sab acme Seetnseline See epee ee te sl Skavcanlaesaae 
TRrOWMi hoes Meee ees eels 63;/920) |-250289153.000) | M605s|2 ssc. sl Seeee ee 26, 265 potet We raises |e Saeco 
Mrowtswltedeesss!4- 5 4, 400 1 Oh eae so |eeemey| Geen (baocic 500 DAU 8 Baetpersesl Beene 
Bikewperch((wall-evied))| ease sehen acest loess ore 4, 200 1G Sa Se ee sees lector Caleeas cee al eee 
Wihitte=fish iss. Ss. .22--- 16, 620 7/5) Benen Renta HR eaenen| Scere Pade le Gate Sal AGwe Gxcllooaocs 
White-fish (Menomi- 
Mee) metreshee eae ses 1, 500 10) Par ees | Reseed is eects (ee ee 34,750 985°) <sseciesalsaeers 

White-fish (Menomi- | 
nee), salted........- 14, 900 1) eae [AA em [aree Feat | pene alle eee tie Dee eS aaalldiscbe 

Yellow perch .......-. 133 iN lees eee ease oS eee AS ers eee oe 2 | 6,500 1963 oe eee 

Totalese sates ose 102, 398 | 3,469 [538,000 | 1,605 | 4,200 168) G68 1015825 O20n eee vere eee 

Fyke nets: a | 5 
Catzfishiandibullheadss| 5 seal aee = 2 eee se [been eae oer eel ice see | Sete eee | eect 3, 294 72 
(Caan h Mich” Oe ae ees ees ioe CUS sel esac) RaeNen lseeia ase aa SaaS) ia ppetAs (a assden 221 2 
Helssi sess cites ose a2 cle ee ee SEER ce ws cI Ss OO See eee are mete 16 1 
Pikevamd prckerel ec seal kee eee wees see ee oe gare ate| erica cell eee eee | eerie aie 25 1 
Pikesperch\(walllzeyed!)|2 22. Sea| Serene Sansone |osee cannes | Sasa see ar | meet 200 10 
ROGkiDassie 2 he ee Meee Noe calle tepere| ee eS oa eee Chat eget ee eae tegease oral eeeeteveter 100 i 
Suckers, fresh........- Ufa S| Sere ora | Pers ayail nates oo ell cies a tee ll eae ee rca rene Se 1,591 12 
Miellowaperchte. es Saran eer Oe eer ees [sce el eee eee | eer cal Seema | eerie 7,072 72 

Totals he ec eee ee eee ree case = EP oe Pee Here ee ean Pec en Ieee ear ie a 
Lines ‘1 =i 7 
SRR O Ui apeetyefatatetnt=taletet=i= l= SVdets 0 Oui neo Viet a |e Oe eee eee eee Se eee als oe (Sdesoscleasenadd|ssss0e 
White-fish (Menomi- 
MECN oe eee e = atare 1, 400 G2) | Paacsaalosreeea (eartoondd 

Yellow perch, fresh...) 2,000 LOO ee ereyer | <1. 2 =crall aceon es 
Yellow perch, salted..; 500 a ON aeses Boceeeel Boeeeace 

Totaleieseeeee seks HOTS 700! MAS 87 20| Beemer | ers oe || eenoere 

261, 198 55,800 | 1,715 {178,155 | 3,187 |394, 700 | 8,719 |184, 052 | 4,104 Grand totalieee---- 

pileaté ten 
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Table showing, by counties and apparatus, the products of the shore fisheries of Lake Huron 
in 1899—Continued. 

' Cheboygan. Chippewa. Huron. | Tosco. 
Apparatus and species. ] —$ $$ |— 

Lbs. | Val.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Pound and trap nets: | | 
IBIBCES DasSee tea a once asec (a a3 Bess Jae oacl Boneh ebe aeeeGererne) Msarese ae cacacalis asec 
Cat-fish and bullheads.........-.. eascteen eee 23, O61 $495 54,258 | $2,320] 5,821 | $108 
GenmanCatps- sss cssose sas 22se- 8 ereaee [ara Paeietlie eget Pm tl 438 | 10 | 1,000 10 
Melseemeeras eames cmcce scien | cma seccalt straws|leseceisitedlstsccescis 65 | 5 71 4 
Fresh-water drum, fresh........ eases ee ge eae ae ie Seats aoe 42, 080 331 | 3,416 16 
Fresh-water drum, salted.....-. IeaeeentsA| costes oe = ce aeiesie a Semmens 2, 420 ATi knee | tee eee 
RCRMIMePIneS EY ae oi 5.2.2 ees oe ase 4, 500 6D) ae assseaeloses e...| 464,727 | 4,664 403 3 
Herring salted. ss2s.2ces---5052 27,000 | 430 38, 500 673 |1,190,290 | 24, 234 |392, 030 | 7,732 
PSHM P SMOKE os a5 fe sae goa cele ceec|oeseeall ose cec sueelose ae os 2,700 ST) era ee (ee sao 
IN Pe OGM W VEIN a sejeheric ence t ate o|sesce ess seme 880 Le Ves cic Be ene yeas Ce eee | pss 
Pike and pickerel, fresh......-.. 200 5 | 056,288 | 1,183 184 10 229 10 
Pike perch (wall-eyed), fresh...) 6,350 | 347 61,000 | 2,962 | 303,066 | 16,138 | 6,368 239 
Pikempercny(wall-eyed))\sallted saa ane kee. 2s] oo cco cline seine s|Sase noone |e oescese 330 16 
PROCES DASSIe eas 2s c2 2225 eee ect 50 1 6, 000 44 300 BOSS tema See 
RULE COM osamer nase mbsccec sens 1,035 | 35 1, 725 58 5,729 202 | 4,087 140 
MUCKETS ITeSN as Saye a5 oc bees Sexe eeehtome = |anaees | 58,370 206 | 28,050 353 | 24,058 191 
tickets salted: s.0s+.5.-c-220-2: 6,500 | 82] 46,355 604 | 13,750 220 | 30,710 | 428 
pilin Hane see ee eS [a Se IL = see 6, 600 47 | 115 2 72, 1 
PRPs ALES Ree sane as eeicisig= cosas 34, 076 1,409 53,215 | 1,926 945 49 | 27,610 994 
Mrout salted): 9.222226 ss5 cece: [ee eee eee alsas tase alton se cba |a: See Saee |store 220 12 
White-fish, fresh ............--.- | 22,000 |1,229| 35,960} 1,772| 62,275 3,943 | 67,875 | 2,808 
VAST REST TST TS ENN SG US Re A He (ee ey mama ere ae 1, 650 93 1,100 56 
White-fish (Menominee), fresh ......-.. ais ee a Stee ee 8) ea 430 15 | 1,378 34 
White-fish (Menominee), salted.| 2,000 AQ) eee esse aes tA meee en eA Een ts ae 1, 380 59 
MELLO Weer 2. caciccis xcs Sess Zed 1, 800 33 19, 940 163 | 251,362 | 4,284 | 65,272 829 

MOta Wee Passe ~ Ret asceece oe 105, 586 |8,681 | 407,894 | 10,150 |2, 424, 834 | 57,014 |633, 380 |13, 685 

Gill nets: = al ear rare Ge | 
laieidnbetey cig Genpaneaaaaeeeaaee 4, 000 DDT 5a See ae rae 
PRCErIN ee ABLES oe seem cose s acl) 2 GOO); abr tescescwes|sceosce fae. ceeeee sleassacee 3, 300 68 
Pike and pickerell’. 5... s-5.23- 522 100 (bad seaeliocacse 
Pike perch (wall-eyed).-..-...--| 9, 294 480 | 6,976 328 
Snekers#ineshie. --.c.-50-2---255-| 44,740 893 | 1,600 16 
BUGKCISRSa EO en naaes esse Sealy ee QOD I |e Ol lees nae cllocice ns tes| Ace oe hace)| a ewicmnlfermmiatecs letearstars 
rant irene: ona fo 25< lacie 25 ‘ 61,200 | 2,200 | 94,035 | 3,758 
POE RECO ance eee reer pos reese e800. ts £90, [secace see oteesecitesiacce cee seeraet 
WHILE ORRIStINectee re =a 8 cc eee 2,500 100 | 25,335 | 1,053 
White-fish (Menominee), fresh . 21, 300 (B18) | Eddseasd |e copes 
MEHOW> POLED soc vive ecto s coisa 116,405 | 1,744 47 il 

Tis SS ae eee 959,539 | 6,117 {131,293 | 5, 224 

Fyke nets: | 
Cat-fish and bullheads........-. 7,480 | LIVE) |aaeeoose eaeeae 
Pike and pickerel......-.-.---.- aoe 105 pl Renee boo Abe 
Pike perch (wall-eyed).......--- 2, 100 Chile Sees nee Pores 
DUCKEISPILCAN s\cctnen as a sec- co 12,100 1138 300 4 
Sinteliaeyich Risa lero oS EE Pee see nad eooser| i MESUNOUI. 6 GIN Bee Seances) beseproolecrcuded tacsue 
PMCMOW: DELCH scice cicctwac- cece. - = 39, 100 458 | 1,500 20 

PE OU tee oe ars eae boon eee 60, 885 839 7 1,800 | 24 

Seines: 
——— aa 

PIGITINS SHITCM ic ae cise = rm oe Sst Soe beater! Mosaacerl so oee tee deceecadee Posactine 440 | 9 
Pike andpickerel <.-)-.2/L:<:-- peck. Vee oeeiaeore aeatele at Geos \Sodoee sans eacstase 158 | 4 
Pike perch (wall-eyed)..........|-..-.--. see 5 oes ae Ae oe BeSe ee eee |see nee 613 37 
SUT CCUGETE NS BV SST et ea eae A LEE aE Tush pl pee ee Were Sloe steerer eneen 34,489 | 901 
Mrhite-lshieeter Cos Gt hte ody see Ne DE eee ee metas eter, | bea tha bee ec 410 | 20 
VEEL ay oh Sas 5 Ba a ee opal Ee a ee oe eo aeanooce 127 | 3 

SPOLAIS eeeice eee Seton |e sets seed ae te | Se ian | Wee ater | Pew nN Poet aee 36,233 | 974 

Lines: aa ies | y | 
AHN AG DUN CHOSsa ss oo eel anes ccs | stele sel ieee ceo (eee seo 2, 664 | 5D |--------|------ 
BLUTECOMS 2 nets ees asses ett 1, 850 ON en eS ees boc e sear pdecccmd acmererncl coc 
JIS ano eee ee SEES eR Eee ape ae ae tea 7,000 210 10, 000 450 |-.-.----|------ 
WeHOwipercn. Leste osteo eel e |e he tee bee ee Seeds 9, 863 1S een ee 

Motslen eee kee see | 1,850] 60] 7,000 210 | 22,627| 644 |...----- [stress 
Miscellaneous apparatus: a | pean 

BIR Cha PASS s eee ere se Lenn Moet sos ale. OSS seh clic ses 500 30 |.------- |------ 
erring ye esse eee ae aaee teen soak at cas eevee 6, 250 125 |...----- |-2---- 
Pike and pickerel.........-..... oe ae ee eee oe oe See eepeeaae 356 18 |....----)------ 
Pike perch (wall-eyed).......--. Sateen be: See Bee eae besisiam eras 3, 563 219 |...----- Nocrece 
Walley Perch wanes eters EB aip0od| se -wior Eeeeetuoaee eeecee: 23, 618 fea) eee ae OES 

11] | Be eee ape Dane epee ese: ee ENT ie | RAGS. 34,287 | 864 |...----- eels 

Grand totali-.-----.-----2<:: 140,988 5,033 | 529,229 | 14, 479 |2, 802, 072 | 65,478 |802, 706 |19, 907 
le icin Nar ae Ya | Nog Ts 
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Summary of the products of the shore fisheries of Lake Huron in 1899. 

Apparatus and species. Lbs. Value. | Apparatus and species. Lbs. Value. 

Pound nets and trap nets: || Fyke nets: 
IBIEe eee acoekessnessconr 4, 394 $305 | ‘Cat-fish and bullheads. .. 68,099 | $2,136 
Cat-fish and bullheads .... AT AQAA SySODM ||ue SClS ene eeeteete sae scree 203 11 
Mel Ste devscenc incase eres 658 38 || Fresh-water drum......- 482 4 
Fresh-water drum, fresh .. 157, 744 958yil— (German carpe. -s-ceescee 1, 842 50 
Fresh-water drum, salted . 2,420 47. erring. treshi-eeeemeee ae 2,787 31 
Germaniicarpeessse-e=css-- 4,527 93 || Herring, salted......-..- 4, 070 85 
Herring wireshreresee: «sec 1,057,780 | 10,420 | Ling or lawyers ..---.--.- 8, 000 60 
Herrin oy salitedeenser s-= | 2 613,130] 49,412 || Pike and pickerel:--..-- 34, 004 1,576 
Herring, smoked ..-....---- 2,700 90 Pike perch (wall-eyed) -- 23, 071 1, 246 
Ling or Jawyers ..-.----..- 12, S80 107, |) Rock ibass)---= "22252 -==-- 29, 806 572 
Pike and pickerel, fresh -. 140, 534 AP S98i ||) tS UU COD eee ere 125 6 
Pike and pickerel, salted - 440 On| PASuckersyeecncsne sees ces 207, 421 5, 189 
Pike perch (wall-eyed), | Suckers;isalted ses ase- 5, 220 54 

fresh aa - sed ee se ee ; 988,689 | 42,687 ! Sumefishie.4 35) - 3 -ee eee 21, 452 304 
Pike perch (wall-eyed), | ean Testis sana 82 5 

Saltese Ses7 Bet Fe Cee 3, 410 122 | White-fish (Menominee). 76 3 
ROCK bass ees eesceeceerns | 52, 688 1, 027 Yellow perehiz-sss04s5-5" 435, 841 5, 037 
Scune cone sae ene eee 28, 362 1,197 | eee 
Suckers: tmeshie- 23.42.2222 677,514 | 11,236 | Notaliceeesayacse tee 842,581 | 16,396 
Suckers salitediess-5-. <2 114, 845 1, 641 | Sasinek ee 
SUMSHISI wesc mete seem ae 39, 260 43 tpt Nat } 1 bullheads 592 52 

ANCE, dsM ase gto oes 137,654 | 5,012 | Catfish and bullbeads. .. 1, 59: oe 
Mrout. salted: fc0c sec ihock | 990 “AL Herne sales eat 

Sica ae a x Sheed. | sekikerand pickerelysss sa: 727 3 
White-fish, fresh .....-..-- 441,644 | 24,334 Pilonmench Alllesvaeil 16. 106 479 
White-fish, salted ......... | 8, 140 385 Beek ae ale) Ls i Sacre pe Serene erie ce dlye Soo ll eMRocksbassmnsacessse sae 
Ae eee (Menominee), | Batt in Suckers, Pecatiats ttt Dees 45, 432 1, 104 

White-fish (Menominee), | euckers pale D3 ue ie 
Salted See ste cea eae 9, 160 336 Semen ra Cot OER aoe oo tT a ; 

Yellow perch | 9 183.761 | 24.905 | White-fish -.-.-.....--.-- 410 20 
et CM aistiess 2c A= eo MOE Pees | Syvellowaperchiasss29eessns 4,751 |, 58 

Total (5 .Sepeneesse erie | 9,110,769 | 193, 472 : wr opel 4 Ben 
Gallenere: oe Motalin= jssoseeose eee 75, 268 1, 865 

la Gkpass So. aeeiseinesoacten 765 31 «| Lanes: Eee EPS a ee oe Sy | Catfish and bullheads.../ 30,786 | 1, 024 
Fennin ge reshape sesaee ae a 7,140 120 Sturgeon ...-....------+- 1, 850 60 
Herring, salted..... tp eed 5, 400 124 Trout....-...------ cotctte 104, 800 5, 388 
Pike and pickerel ........- 7. 674. | 315 White-fish (Menominee). 1, 400 BA 

Pike perch (wall-eyed) ....| 21,092 | 1,011 Yellow perch, fresh..... | 11, 863 239 
ROC aSS one ne aoe 500 6 Yellow perch, salted .... 500 10 

SUES COM) sos Eee ete seer 160 5 Fee aan Ss 
Gass San oe 50, 328 973 Total ....--..--+--+-- 151,199 | 6,755 
Suckerstisailted! 2.05) 202-4 1, 730 23 Miscellaneous apparatus: §_————————|——| 
MrOWt, LreS]ies = wae eckson 505, 927 19, 477 Black bass sesuen ese 500. 30 
Mroutyssltedtees sane sees 6, 700 305 Frogs ree eet ere senses | 8, 000 520 
Wihite-fishts) 38 eeree ae 66, 012 2,931 FLCTEIN Gas. scene see tine | 6, 250 125 
White-fish (Menominee), Pike and pickerel ......- | 356 18 

Areshiee sees ese ete eee 58, 900 1, 754 Pike perch (wall-eyed) ..| 49, 848 3, 379 
White-fish (Menominee), Vellowiperchssesaseccees | 25, 118 502 

SENWEC onsen scadsscsoste 14, 900 474 [SSS 
Wellowspercheeescc--s- ee. 124, 8385 1,909 Totals. fe aseteessee 90, 072 4,574 

otal eee ees es 872,788 | 29,508 Granditotal yseseeese | 11, 142, 677 | 252, 543 

WHOLESALE FISHERY TRADE OF LAKE HURON. 

In 1899 there were 18 establishments engaged in the wholesale fish- 
ery trade of Lake Huron. The persons employed numbered 87; the 
wages paid amounted to $23,314; the cash capital was $55,500, and 
the value of the establishments, with their apparatus, etc., was 

$57,295. This business is centered principally at West Bay City, 
Essexville, and Port Huron, but is carried on to some extent at Detour, 
Mackinaw City, Sebewaing, and Saginaw. The firms at West Bay 
City and Essexville handle most of the fish taken in the Saginaw Bay 
region, except those taken at Bay Port and on the Saginaw River above 
Bay City. The greater part of the fish, fresh and salted, caught in 
these two localities is shipped by the fishermen to different sections 
of the country. The fish handled by the wholesale dealers are caught 

chiefly by fishermen living on the American side of the lake, but large 
quantities of Canadian fish are also utilized in the trade. 

‘ 
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The following table shows the extent of the wholesale trade in 
fishery products in all localities on Lake Huron for the year 1899: 

Products sold. Lbs. Value. Products sold. Lbs. | Value. 

IBISCESDASS!-ceceac cca cess 804 | $72 || Salt-water fish ........... 27, 721 $1, 697 
Cat-fish and bullheads ..-. 321, 910 | DIS S3On|| PUUTRCONE a. aes te = Se 95, 394 22, 011 
GIST Canes seek hie: ToS ate 562 40 |} Suckers, fresh...-......-. 578, 757 15, 103 
Fresh-water drum, fresh . 236, 721 | 2,079 |; Suckers, salted .......... 198, 912 3, 257 
Fresh-water drum, salted 1, 430 Bn Sum=fishiseet cere secre steer | 19, 707 292 
Germam Carpe oases .c- = 1, 456 Bea MaLOUteires he ee mene seen 799, 917 52, 241 
Herne freshis:= 225-2 7 775, 962 | 132401))| Mroutysaltedea 225... 22- 8, 410 196 
Herring, salted ........-... 1, 706, 653. | 34,122 || White-fish, fresh......... 599, 571 45, 695 
Herring, smoked ......... 22, 060 920 || White-fish, salted ........ 9, 460 525 
Ling or lawyers .......--- 792 19 | White-fish (Menominee), 
Pike and pickerel, fresh... 181, 617 SH ORM Ill WER) Gon poccoonesce se 6, 952 304 
Pike and pickerel, salted. 440 | 11 | White-fish (Menominee), 
Pike perch (wall-eyed), le Salted case: See. eases 125, 452 | 4, 445 

HROSD Roses cases ck eee eo 1, 180, 170 65,268 || Yellow perch, fresh...... 2, 336, 134 | 44, 070 
Pike perch (wall-eyed), Yellow perch, salted..... 6,600 | 150 

Salted eese-6 es oe 3, 410 133 
ROCKS DASSR ce 252 eee rs! 62, 832 1,538 (BOta) ey ase s 9, 299, 806 338, 282 

Notr.—Included in the above is 636,865 pounds of fish imported from Canada, valued at $40,922. 
Of this quantity sturgeon comprised 65,190 pounds and caviar 22,060 pounds, the combined yalue of 
which was $21,474. 

FISHERIES OF LAKE ST. CLAIR, ST. CLAIR AND DETROIT RIVERS. 

The fisheries of Lake St. Clair and tributaries in 1899 gave employ- 

ment to 442 persons, of whom 374 were engaged in the shore fisheries 

and 68 on shore in fish-houses. The total amount of capital invested 
was $54,535. The number of boats in use was 188, valued at $3,770. 
The apparatus of capture was valued at $3,820, the greater part of 
which represented the value of seines and aan nets. The shore 
and accessory property was valued at $26,945, while the cash capital 
employed amounted to $20,000. 

The total yield of the fisheries was 579,067 pounds of products, 
valued at $23,864. Wall-eyed pike is the most important species in 
these @horics: the catch being 268,350 pounds, worth $11,877. Among 
other important species were trout, 69,915 pounds, worth $2,884; pike 
and pickerel, 42,715 pounds, ralued at $1,821; perch, 40,000 pounds, 
valued at $1,202; sturgeon, 7,600 pounds, valued at $1,352, and white- 

fish, 69,902 pounds, valued at $3,087. 

Nearly half of the catch, or 256,425 pounds, valued at $10,464, was 
made with lines. Seines are next in importance in these waters, the 
yield being 184,402 pounds, worth $7,678. The catch by gill nets and 
pound nets was much smaller, being valued at $2,958 for the former 
and $502 for the latter. 
Owing to restrictions placed upon the fisheries of this region, espe- 

cially in Lake St. Clair, the results of the present canvass show a very 
decided falling off as compared with the returns for 1893. In that 
year there were in use 380 gill nets, 91 pound nets, 60 fyke nets, and 

20 seines, while in 1899 there were only 60 gill nets, 5 pound nets, and 

13 seines, fyke nets being no longer in use. 
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The most valuable species taken are wall-eyed pike, white-fish, trout, 
pike, sturgeon, and yellow perch. The value of the catch of wall-eyed 
pike is about equal to that of all the other species combined. They 
are taken mostly on lines and in seines, two-thirds of the quantity 
being caught with lines on the St. Clair River. The line catch is 
divided between those who follow ‘*‘ chugging” and those fishing with 
trolling lines. In ‘*t chugging” a short line is used, this being contin- 
ually jerked up and down to attract the attention of the fish. This is 
followed by both white men and Indians, very few of the latter, how- 
ever, fishing from the United States side of the river. 

White-fish are second in the value of the catch, and are taken mostly 
in the Detroit River by means of seines. An arrangement was made 
with a fishing firm at Detroit whereby the latter furnished the men, 
apparatus, and boats in return for the white-fish after they had been 
stripped of eggs by employees of the Commission. 

Nearly all of the pike were taken by means of spears through the 
ice on the St. Clair River. Perch were taken mostly on hand lines. 

Following are the statistical tables showing by counties the extent 
of the fisheries of Lake St. Clair and the St. Clair and Detroit rivers 
in 1899; 

Table showing, by counties, the number of persons employed in the fisheries of Lake St. Clair 
and the St. Clair and Detroit rivers in 1899. 

| On shore, 
. wae In shore | in fish 
Counties. | fisheries.| houses, | 1°t@l- 

| | ete. 
x | | 

IN VSS eae a ie AE UE te i me nee Lert e 3) Ay oS | Bisa ee 5 
Stale sSos os seme cosas cepa oe wre aaa tne ois Serre bes saan onset eee | 297 8 305 
Nh atl Sak ee 18 SP ee eee OOM ODUM) CE ey Ro ee ELT A | 72, | 60 | 132 

Motalt pt. Peletteces denn Noy ewe cen) inne Rr Se ie cal Be ere | 374 | 68 | 442 

Table showing, by counties, the apparatus and capital employed in the fisheries of Lake St. 
Clair and the St. Clair and Detroit rivers in 1899. 

Macomb. St. Clair. | Wayne. Total. 
Items. = —— 

No. | Value. | No. | Value. | No. | Value. | No. | Value. 

BOSS 2st ace cite oe tee ences 5 $50 | 171 2, 165 12 $1,555 | 188) $8,770 
Apparatus—shore fisheries: 
SENSE ce arunosesaSsnasssoodeEesaeasc |sesoaeibcosbeasec 5 575 8 680 | 13}_ 1,255 
Gillimets st aiscs Soi. cise ce eee see Sees | Ree Sansa Se csem ieee cece 60 600 60 600 
leto)puaKel ioe Pee Reo ee ee aR abe s ee lope d| |e eassocoadl|soe secllaesooodasc 5 1, 050 5 1, 050 
AN ES yews se as cssie ee see cee eeene sass) seine 22) ieee ats 6100) 520525 Dh repens 644 
Otherapparatus potas peac eaeeeel es aco | iste ae 210) ee eees ata See 271 

Shore and accessory property....---|------ LON Cees ara Reema. 2D, LS) || sence 26, 945 
Cashicapitales ees cok Se eee eaten eee eae citer ne eral |e ere ea ee aie leeeesm 2OK000N| Sea ses 20, 000 

Mota’: scscrceinetts digs sew eeate Aee eeee 82) | Sees Oil Oliaceaers 49, 083: |\.3- <2 54, 535 
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Table showing, by counties, the yield of the fisheries of Lake St. Clair and the St. Clair 
and Detroit rivers in 1899. R 

Macomb. St. Clair. Wayne. Total. 

Species. | sia 
Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

MNS CkADSSS ietaaenictela cele a's 200 M4 eo ese Me mee 200 $14 
Cat-fish and bullheads...-. 1, 700 35 2, 805 $119 17, 505 629 
Fresh-water drum ..-...... 12, 050 61 5, 000 70 17, 050 131 
Germami cares closes 56 3, 500 18 4,500 203 8, 000 221 
WW ETNTO See aes SS eRe HEE GEOL BOBBIE Bsa Ge cence) Gee eiere iene! Pee ner 280 100 280 100 
Pike and pickerel ........ 42,250 | 1,783 465 38| 42,715 | 1,821 
Pike perch (wall-eyed) ... 265,150 | 11, 688 8, 200 189 | 268,350 | 11,877 
RG GRMDASS esse eas oe 2,100 62 1, 600 155 3, 700 217 
irc ees ter eet ee 3, 200 972 4, 400 380 7,600 | 1,352 
PIG ROIN ence ee tee ae sonic 25, 000 125 8, 600 200 33, 600 325 
STEPS TS eS ee Se ee 200 2 50 2 250 4 
LUO TP, ee a S| ie a 27 ies nS ae ee Vac Sts Matas Sie 69,915 | 2,884 69, 915 2, 884 
Veli FRAT ee ae dooce Ae a aie Sera eee iam eee a ope Plone eo 69,902 | 3,087 69, 902 3, 087 
Wellowperch: |. 252! 32 eek 38, 000 990 2, 000 212 40, 000 1, 202 

purities eds SS | 393,350 | 15,750 | 172,717 | 7,639 | 579,067 | 23,864 

Table showing, by counties and apparatus of capture, the yield of the fisheries of Lake St. 
Clair and the St. Clair and Detroit rivers in 1899. 

Macomb. St. Clair. Wayne. Total. 

BEAST ES ASUS UNS) SLED COU SE LC 
Lbs. | Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Pound nets: 
Cat-fish and bullheads..}.........- $9 230 $9 
Bresh-water anim s25 00 |scaccje-= =. 20 4, 000 20 
Gerniamcanprsasses--5- | ce s- nicer = 3 500 3 
MUGKELS ee eet econ cers | aes rete ce 30 6, 000 30 
Sirs CON eee seen bate sear: soccgee oe 380 4, 400 380 
bike and pickerel >: 2. -|--..5 2... 4 90 4 
Pike perch (wall-eyed) .|.--...---- 44 900 44 
MeHowaperch)<.- cet ccs sc| seco oe a 1p 400 12 

AGT RTY | SEs ae Se a aE ee ee 502 16, 520 502 
Gill nets: 
JUN ihe és aa eee ee See ee 2,884 69, 915 2, 884 
WinhtLe-hinhie tase eee co. S| Foe OS 74 1, 675 | 74 

JUG) C8 Se lls Sa te eee 2, 958 71, 590 2, 958 
Seines: 
Fresh-water drum ......].......... 50 13, 000 110 
(ERIN AINCATD een cn > fame|nee aos 200 7, 500 218 
Pike and pickerel.-=.:.:|:--2---.<. oe 34 775 46 
POOU ee PHS eres ts teen socate eee 3 ae 155 1, 600 155 
SUGISE DS Sapa SE ee el tare ee ee | Sea ee RTS 09.10) Ot le 7a ne Pee eed (Ole eet 3, 200 972 
SULCLSED Secs 5 atin) iP RES Sool eles Cy 170 27, 600 295 
SiuMaTeN ES ye EARS Soe eel Boo ae anne] SSEEnnaG Cases eee 2 50 2 
Pike perch (wall-eyed) .|..........|....-..- 58,550] 2,522 2, 300 145 60, 850 2, 667 
Wy Aa oa SS) Te a a (a | i er be ee ae (eae 68,227 | 3,013 68, 227 3,013 
MEE OWADEICI cine <sc5 sinc) scee doce cl See sess S=gesceeue| Sonaccs = 1, 600 200 1, 600 200 

1 1 A a eS (ee ee | Se eee 102,650 | 3,709 81,752 | 3,969} 184, 402 7,678 
Lines: ———————— ee ee 

WECRN-WALCT GPU... <= -|s200e se en|sacnsees 50 thee sae ctos ccleaemeaee 50 1 
Bel soe ee ee ae | Eee a ee 200 Tee ee ese Messe 200 14 
Cat-fish and bullheads. . 13, 000 $475 1,700 35 2,575 110 17, 275 620 
rikemna prekerel: os oAl. te ale ee 600 DIS eee eee emery 600 25 
ROC Ke Dust eens ae oe scan ae (na wese aoe alaswet ese 2,100 (57) ee Pe Ramee tree 2,100 62 
STB Teen area Seeees sel SS eeee 200 Wie dasanteen|lseceecie 200 y 
Pike perch (wall-eyed) .|..........|...<.--- AL OUU? |e Se De le acae steone| poles | 201, 000 8, 825 
MEMO WADOECIG. seee ccccs|saceschias|seast ate 35, 000 SB) |e onecieeces|ececneesc | 35,000 915 

MROtaN Eo 03-5554. = | 18, 000 475 240, 850 9, 879 2,575 110 | 256, 425 10, 464 
Miscellaneous apparats, | —<—<—<—_—————— — 
INURE GN TS 38 aactodemeey bel Gee ee al OBOE ne a Dagens ee eee 280 100 | 280 100 
Pike and pickerel....... | eesoe re B Serene AIPOBON We GyddOnlcamoseaoslese cece 41, 250 1, 746 
Pike perch (wall-eyed) .|.......2..|.......- 5, 600 BY Nee ecb Hane ae 5, 600 341 
Yellow perch) scce..-2-- ececmres acl Maa peel 3, 000 1D) |Goeemenecneceeeeas| 3, 000 75 

MOREE cena): ee ieee to 49,850 | 2,162 280| 100, 50,130| 2,262 

Grand total ......... 13, 000 | 475 | 393,350 | 15,750 | 172,717 | 7,639 | 579,067 | 28, 864 
| 

The trout shown in the foregoing products tables were taken in Lake Huron by a steam tug owned 
at Detroit, which at the same time took 1,675 pounds of white-fish. The catch of the tug has been 
credited, for the sake of comparison, to this region to conform with the practice followed in 1893, 
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FISHERIES OF LAKE ERIE. 

The total number of persons employed in the fisheries of Lake Erie 
in 1899 was 3,728. Of this number 574 were engaged on vessels fish- 
ing, 65 on vessels transporting, 2,401 in the shore or boat fisheries, 
and 688 were shoresmen. ‘The number of persons credited to the dif- 
ferent States bordering on this lake is as follows: New York, 976; 
Pennsylvania, 464; Ohio, 2,168, and Michigan, 120. The total invest- 

ment in the fisheries was $2,720,554. There were 85 vessels engaged 
in fishing, which were valued with their outfits at $352,281. There 
were also 19 transporting vessels, having a value with their outfits of 
657,696; the number of boats, including steamboats and launches 
under 5 net tons, was 876, valued at $79,466. The gill nets employed 
in the vessel fisheries numbered 29,018, and were valued at $160,870. 

The total value of the apparatus employed in the shore fisheries was 
$425,564, which sum includes $313,125, representing the value of 

1,298 pound nets. Shore and accessory property was valued at 
$1,050,977, and the cash capital employed amounted to $563,700. 
By far the greater part of the investment is credited to Ohio,‘the 
amount being $1,872,522. Pennsylvania ranks next in the importance 
of its fisheries, the investment being $456,102, followed by New York 
with an investment of $321,393 and Michigan with $70,537. 

The fisheries yielded 58,393,864 pounds of products, valued at 
$1,150,895. Herring is the principal species represented in the fish- 
eries of this lake, both in respect to quantity and value, the yield 
being 38,427,797 pounds, valued at $431,037. White-fish amounted 
to 2,066,314 pounds, valued at $152,009; blue pike, 4,544,786 pounds, 

ralued at $139,301, while other species yielded in important quan- 
tities were yellow perch, valued at $52,625; saugers, valued at $75,313; 

sturgeon, valued at $53,392; wall-eyed pike, valued at $86,455, and 
carp, at $51,456. The value of the yield of the fisheries in Lake 
Erie is divided among the different States as follows: Ohio, $677,305; 

Pennsylvania, $275,887; New York, $140,919, and Michigan, $56,784. 

The fisheries of Lake Erie are nearly equal in extent to those of all 
the other Great Lakes combined. Owing to the shallowness of this 
lake it is especially adapted to the prosecution of the pound-net fish- 
eries. The gradual development of the gill-net fishery with steam 

vessels has resulted in the extension of fishery operations to all parts 
of the lake. In 1899 the yield was nearly as great as in 1890, but 

there was a yreat decrease as compared with that year in the quantity 
of apparates cx»ployed and in the amount of capital invested. In 
1890, 34 steam vessels fished 19,046 gill nets, while in 1899, 85 vessels 
fished 29,018 gill nets. As the number of gill nets in the vessel fish- 
eries increases, the number used in the shore fisheries decreases. In 
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1890, 30,274 gill nets were operated in the shore fisheries, while in 1899 
only 12,660 were employed. As a result of this change the catch 
made by vessels is much more important than that by boats. In 1890 
the quantity of fish taken with gill nets by vessels was 14,079,281 
pounds and by boats 14,769,072 pounds, while in 1899 the vessel gill- 
net catch had increased to 32,166,659 pounds and the boat. gill-net 
satch had decreased to 6,495,514 pounds. 
As compared with 1893 there has been an increase in the products 

of the fisheries of this lake of 15,425,539 pounds in quantity and of 
$344,916 in value. This increase obtained chiefly in the yield of 
herring and white-fish. 

As has been already stated, gill nets only are used in the vessel fish- 
eries; herring is the most important species secured, the catch being 
27,170,534 pounds, worth $347,017. Yellow perch, blue pike, and 
white-fish are also taken in large quantities. 

In the shore fisheries pound nets yielded 11,470,675 pounds of 
products, valued at $314,763; gill nets, 6,495,514 pounds, valued at 
$146,480; seines, 3,417,818 pounds, worth $50,690; trap nets, 2,007,105 
pounds, worth $42,881; fyke nets, 1,356,744 pounds, worth $27,589; 

and lines, 1,409,944 pounds, worth $60,735. The catch with other 

forms of apparatus amounted to 69,405 pounds, valued at $2,514. 
Attention should be called to the great development of the carp 

fishery. In 1890 the catch of this species was unimportant, while in 
1899 it amounted to 3,633,697 pounds, and was valued at $51,456. 

The carp is now very abundant in western Lake Erie, and there is an 
increased demand for it, especially in the larger towns of the Ohio and 
Mississippi valleys. 
A number of fishery firms on Lake Erie are constructing ponds for 

retaining large quantities of carp until they can be disposed of to the 
best advantage. They are shipped to New York and other markets 
on the Atlantic seaboard in ice and without being dressed, while for 
markets south of Lake Erie they are usually dressed and skinned. 

Most of the carp taken in Lake Erie are procured along shore with 
seines, but they are also taken by other means. 

The quantity and value of the carp yielded by each form of appa- 
ratus is as follows: 

Apparatus. Lbs. Value. 

z Be ses p EAN | z a 

SURG he Sache ganic hes SC es SUT BARS ee GA SSE Bis se Rae ire at ae eee 2 3, 041, 308 | * 
efavs ia GG MT ACG | riser 18 Shh paki ae Dene ia et a aes A eee oats 291, 555 
JOE TN 1 eyes SAB SEE GS G8 ee ET ee Oe eee a ene a ee 248, 781 
CRUISE rele. Sule eR ee se Cae RN Se ee eee ee ee vee 50, 819 
DUO atu AOU Seay rt arn ee ees SL OR IR Sst ce teen ee cee wae 1, 234 
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The following tables, by States and counties, relate to the number of 

persons employed, the capital invested, and the quantity and value of 
the products of the fisheries of Lake Erie in 1899: 

Table showing, by States and counties, the number of persons employed in the fisheries of 
Lake Erie in 1899. 

On yes- 
On ves- In shore} 

States and counties. | _ sels ek or boat cere Total. 
| fishing. porting. fisheries, 

Mise 
New York: 
Cee ete nat cee ears eee et eee cenit ate Boys Eee 743 75 856 
CHANTAL Ia ae Ss aoe ee oee ane slocie ees Scie ae Ue BeBe Scene 74 29 120 

MO ballhenepase oases asec ee ec eee eee bs etait ser 817 | 104 | 976 

Pennsylvania 
Dye c ates Pte en ES ae oR OE Eee ERS casas RE 156 2 206 | 100 464 

Ohio: | | 
ASH Cab Uae ae ie ee i oh ha foe oie = er rte GUI the Beas 1) 37 116 
Tielke ees aan en ate eure AR eee Hee ah ane 12 2 36 | 2 52 
Cy ah OP are eee Pee eer Be cee ea ee eee nae 100 | 5 43 154 302 
TOTAL: Bae aati sie cise oe eae ae osiale Srel aele ora site ore Zis| 3 52 14 96 
TDN AUG ne ee satan steciee MEO, ops nel Se teh See ea 110 28 364 194 696 
Obtaiwarveare osesaas nies be sesiae sere ee asec one 28 8 505 57 598 
THI CASS cee Mince oe oe coe ade Sete conta mis ote ig) 9 256 24 308 

HI GIF H sees Allee a ea ee Oo Sal ah ane Pa es 363 55 1, 268 482 2,168 

Michigan: | | | 
WHONTTROYS pes Boaos so oR aEeaa sp aasems woe Seoc Sso8e,|ssécccS2oc 8 110 2)\ = 120 

Gian dstotall- np aske. 2 eh oesee nies oes eee 574 | 65 2,401 | 688 3,728 

Table showing, by States and counties, the vessels, boats, apparatus, and capital employed in 
the fisheries of Lake Erie in 1899. 

| 2 : : Steamboats 
Vessels fishing. Vessels transporting. | Boats. andilenantanees 

States and COS pene aioe ae | Valwe | | 

No. apres Value. of |No. abNEe Value. of | No. | Value.|No.|} Value. 
| se. outfit. Be-| outfit. | 

aL : - 

New York: | 
TG ee fence 7a wats Gu S24 bOOn pa OOM = cel sees | eeesaaee $3,900 a acolo aee ee 
Chautauqua -...-. 3 3 GEH00M| 2531 On eases Seoee eee 5205) )|| galt $850 

Motel. 3-2 | 10) )) 167 3470008)" 273070) \oeaalPee eee eee eee 138 | 9,105 | 1 850 
= { | 

Pennsylyania: 
Wie ee ee taceeecee | 25 | 284 | 60,200 | 20,485 | 1 16 | $1,000 $150 | 47 | 5,855 | 2 2,200 

Ohio: | | | 7 
Ashtabulace-2 2-2 1Ol et oels3 4000) (100054 ose e sees |aece eee eee 10 830) |eeaelneee cane 
AKC scmcece snes ha 11] 2,000] 1,260] 1 9 400 esta aly |) Scab | cat 450 
Cuyahoga........ 3 | 286 | 68,500 | 18,290! 2 23; 2,400 FS0u) A ele oo wire 4, 600 
WOTaINseeesee ses. 4 35 | 10,700 | 3,841 | 1 13 | 1,000 3004) bul! 9258905) 2 1,800 
TICS cemcetae foes 14 | 247 | 57,500 | 12,256 | 8 | 165 87,700} 5,310 | 163 | 17,045) 6 5, 300 
Ottawa. eee 4 117 8, 500 1, 162 2 50 | 11,000 2,005 | 224 | 17,115 2 1,500 
MCAS =. =A: 222-58 3 35 | 7,000} 1,512) 2 91 | 11,000 | 1,050 | 157 | 4,400) 1 400 

Dotaleses sos 50 | 796 |187,200 | 43,326 | 16 | 851 | 63,500 | 9,630 | 615 | 43,747 | 15 | 14,050 

Michigan: 4 
MOUTOC Baa. as = <a'2 Semel emcees Meee Soe | teers | 2 5E |) 10%2000). 13521655 163hl sesh OD9N) hase seers 

Grand total ..| 85 |1,247 |281,400 | 70,881 | 19 | 418 | 74,700 | 12,996 | 858 | 62,3866 | 18 | 17,100 
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Table showing, by States and counties, the vessels, boats, apparatus, and capital employed in 
the fisheries of Lake Erie in 1899—Continued. 

Gill nets, ves- | 
sel fisheries. 

Apparatus of capture, shore fisheries. 

| i= A 
| | ° n 

States and Poundnets., Gill nets. |Trapnets./Fykenets.| Seines. ‘Bi = 
counties. an Ee 

| No. | Val. i Bolo 

se\ 3 
No. | Val. No. | Val. |No.} Val. |No.| Val. |No.| Val. a a I 

| > > 

New York: | | j 
LO ee Stes Pal 7Z5|(PONSOStaeree| sees 1, 060/$7, 402) 17) $770'....|...... a ISO eae $2, 252 
Chautauqua . ‘| 1, 220} 7, 235)-..--|------- 2 DOAN AX68S/ ee /lgneGol eee |e eee Ole 200 | seen 368 

= | ae | ee ES (ees ees ee eee oes A 

Total? ..~/-< ee SOB tiles =r = [aSaacce 3, 284/22, 035} 24) 1,035)...-}..-... 4 400/22 555: 2,620 

Pennsylvania: i: | G. 
BMIES sss cc5 <= 9,024] 51,962} 50/$19, 900) 2, 340 14, 180) | OA e770) Ceca esoa|Beoo|eeSe5| asso 90 

Ohio: ( ip 
Ashtabula...) 4,700).29,.570\.2.2|- 22. .22 7Ole2 1 00|feol Ole B00 | ea ese ae | eee eee 30 
Dake shoes): ASO 2 250l/2) 40 1b 2001S Seale =e DYs\) alsa be) |e ee eee 1 3D | aes 64 
Cuyahoga.....| 3,976) 19,880} 39) 14, 750) (AU) BY 0) Semel Sco. efepee |S eal erage Ean 8 16 
Orsini... -55 1,140; 6,000} 90) 35,500) 1507502119 2 99015 || S150) S02. asses ocee olneeeee 
li ee 4,843) 24,915} 252} 92,050) 2, 573/12, 252 73) 2,920) 244] 8,165) 21) 1,340 $17 45 
Otiawa.....:--- 1,140} 5,410) 318} 79,495 2, 851,18, 485 121) 4,850) 183} 5,195) 40) 2, 300 125 105 
HIGHS a5 feo 750} 3,750) 249) 22, 480 12) 60) 4] 120) 113) 1,620) 30) 3,750)--...-- 500 

Motels. a2 16, 999} 91,775} 988)259,475| 7, 036/32, 147] 257/10, 400) 555)15, 180} 92) 7,425) 142) 760 

Michigan: e 
IOKIRO GS esse aes a sace |eetetacas 260) dahl == cs0 = alse sa 43) 1,230} 62 620, 8 HED |Seacea lees. 

Grand total . #29, 018/160, 870|1, 298/313, 125|*12, 660 68, 312) 426|16, 375| 617/15, 750| 104) 8,390) 142) 3, 470 

Shore and 
: A Cash Total 
States and counties. accessory : és property. capital. | investment. 

New York: 
(ORG oop 3S ao BRR ES Sena eee en ee eee $122, 625 $86, 500 $262, 757 
(CHG SITG TE oo oaks coce Spon Shean eBooeobee capapeccasweardassce 5, 520 12, 500 58, 636 

EU atts Seo ae aie he Seis OS cclosia ested cides deceee cass 128, 145 99, 000 321, 393 

Pennsylvania: 
TT SB RSE GBC Cone Aes nnSe: Go EEE Ee Meee ecreirien 171, 420 105, 000 456, 102 

Ohio: 
EAS] EA AE TITS es Re ee a eee ene 29, 080 38, 000 143, 015 
MER ne ee te ee San cata ora sicctoronahe clotein giaie slate tote ae 7 a20 nl eee ne eee 40, 996 
(SON Gy Sg Rs 2 Sac ee Reeth 8 OSS AE BGReE Ser pcre 200, 380 100, 650 430, 001 
RO USEATN ore ceoeat era ots GA es ciniae Satan. camer stems opt cistarsiewinrclewrale 25000) | Reeser ee 88, 421 

344, 320 139, 300 760, 435 
81, 125 45, 000 278, 872 
36, 890 36, 750 131, 282 

734,115 399, 700 1, 872, 522 

Michigan: | 
A GAD AL CSS AP Se SR pe eee ee rr oe re ee DDO? |: Say dete mites 70, 537 

Greneiotales ae oS ee ee. chew es casestcan seeders 1, 050, 977 563, 700 | 2,720, 554 

* Length of gill nets on vessels, 6,598,476 feet, length of gill nets in shore fisheries, 2,870,091 feet. 
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Table showing, by States, counties, and species, the yield of the fisheries of Lake Erie in 1899. 

Black bass. Rock bass. German carp. Cat-fish. 

States and counties. 
Lbs. |Value.| Lbs. |Value.| Lbs. Value. Lbs. Value. 

New York 
1D) eo eee Ant BAe OMe. MUG) ecaasaccallansasne 2,790 $56 | 107,866 | $3,236 
Chautauqua s-oe--enes--- 1, 526 Dy fe eee cel ease 6,715 1384 28,377 851 

TOtailecessse ce eee ase 10,579 B22) ie cieumere lee cmie at 9, 505 190 186, 243 4, 087 

Pennsylvania: rape 
JO GiAE ASE LUE Seo ses Wa seeeaes SPEED | GE ORIES es Se SS eygellecgesas 12,195 244 | 100, 727 3, 022 

Ohio: i ar 
Ashita ulapececc cesecee-s ae 1, 801 MAA oi 5Sacclem ats-eenes 22 1 62, 760 1, 882 
WRI eRe a8 Seis cides esse 3, 905 236M se eye ener 27, 398 471 | 106,156 8, 5381 
Cuyahoga sieetesce. soe ee 826 OOsleseemer ea ete ast 5, 652 113 40, 124 1, 204 
MORAN Nee eect meee oe 3, 340 268 i neneccmeee \osscee= 10, 806 216 16, 860 506 
] Ke OE at Se A ee ASS OA OM ees ereersteis cell crete ieee 468,165 | 7,152 | 120,971 3, 663 
Optaiwareeest zoo ecccee ee 56, 808 | 3, 943 5, 110 $88 1,911, 261 | 238,771 | 219, 433 6, 584 
UCAS a ose ts cic eer 3, 246 227 186 3 998,790 | 15,452 | 187,725 4, 133 

MOtal eaten ae eee ee ete 83, 714 | 5,933 5, 296 91 (3,417,094 | 47,176 704, 029 21, 503 

Michigan: F d yas 
INFONTOCya- pence sere ee eee 1,154 Oui Si keieeoallsemaeee 194,903 | 38,846 61, 705 1, 8389 

Granditorallise nese 133, 746 9, 866 5, 296 91 |3, 633,697 | 51,456 |1,002, 704 | 30,451 

Crappie. Doe fish Or bow- Fels Pike and pick- 
d F : erel. 
States and counties. : 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

New York: 
TTL Oe ne eine oer eee «a4 ES ncese sallisee sare setsieae elon eee. 200 $14))|| Soa oe area | aeese 

Pennsylvania: 
ETL C Re saae hee nie oarloeme oe GOMOOO EPIL SOOM sacce sae lease | sae ener 8, 687 $693 

Ohio: 
Cuyahor an cams seams apes «lllatseeeersistee | elare ane ees] evntore ter tieleie [a raretage cals 10 Wil sectitencclgameee 
Lf) 2) v0 el Oe ee ee eee dee cee es ee oe in Oe aes) em coal SSO USeo| lesec Oe 9 1 
TEL Gye caters pe erase cleat eso pers erepa et | etn all Beer e/a toterelllevsie'e is seas 89 YP TO eae oc ee oe 
Ottawa. ao mee ars ee See Se Ss eee se cea Ee mec eratevciay arch inscvevel ies rosicmie | Srerereeieete 11 1 
MET CAS Sree aye eee ener ees eve atcpVes alts | eeeesee mie yst| epsiscoreversy a ePa lee eusjesounel | epemiata feta [sree eee ies 719 36 

MO tall esas Sat Ss Se [SSM BEE ler call Sage cto ei aretrel | ye terete 99 8 739 *38 

Michigan: ; 
INMOMTOG oe cBe eee ee ae oe See oysters 540 $5 550 39 10, 199 510 

Granditotal= sess. 60,000 1, 800 540 5 849 61 19, 625 | 1,241 

ces water Herring. Moon-eye. Yellow perch. 
States and counties. a i) ae ROSY NI is 

Lbs. Value. Lbs. Value.| Lbs. | Value. Lbs. Value. 

New York: 
Tews ee oer Lees ee ee 0) | B72 lel COO D2ON pees OFM eer erally 163, 056 $2, 963 
Chawtauqualssss-6-4—se5- 3,000 | BO ala AReRO RPh Ole aieh leeeeoecallaacgcecic 94, 876 1, 428 

Motallsessss eres 10,180 | 102 | 3,321,558 | 48,554 | ae eeee| Weaken 257, 932 4,391 

Pennsylvania: ae ql | 
RTL O% catrcteatcee ees, seine a D995: | 8 O80) WWORTAZ SUG SE As Beers ail ee aie 815, 553 16, 911 

Ohio: | | 7 
YAS TCAD G5 2rjanw ete ceretever ctl ard |lFaae aera ore be es AOD 29 MOO 4 Oi yeep eee ate seers 244,727 3, 683 
Wake ts fanee ae ate sees 45, 988 231 600, 820 AH HMA icesecos pec cnos 25, 021 382 
Cuyahoga s22ceeesa-ceeese 43, 940 PRADA EES UUs | tsk Ree) \soagccscllssoses= 611, 892 9,114 
WOralMts oct 4eteesiclnscteee 20, 899 UOBY aot ON | Iki SEBS oecesoollaccacor 100, 282 1,515 
WITTe RR eres Gs Nien a yoy 442,214 | 3,762 | 4,530,154 | 60,317 | 38, 451 $766 766, 350 10, 250 
Otha was see cena see esis tose 479,676 | 2,418 | 1,312,519 | 17, 922 5, 385 101 364, 360 4, 459 
TW CAS ss ears otis eeile aan rsrsers 11, 101 56 69557568) 270463 |Feee sees eee 61, 982 907 

Motaler ces Ascoaseciee ne 1, 048, 818 | 6,792 |19, 345, 986 |252, 802 | 43, 8386 867 |2,174,564 | 30,310 

Michigan: 7 7 
MOnroe ss eeseeace ce osaeee 35, 181 177 17, 938 589 I sceooeeoleacestes 67, 447 1, 0138 

Granditotaleesssee eee 1, 147, 122 | 7,651 [33,427,797 [431,037 | 43,836 | 867 [3,315,496 | 52, 625 
| 
i} 
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Table showing, by States, counties, and species, the yield of the fisheries of Lake Erie in 
1899—Continued. 

Sturgeon. Suckers. Sun-fish. Trout. 
States and counties. SSS SS SS 

Lbs. Value. Lbs. Value. Lbs. |Value.} Lbs. Value. 

New York: 
RIG atte = eee athe iSee 508, 925 |$35, 922 63, 486 SP7693 brian ecc'|( sneer 943 $75 
Ghautauqua: =.5--=-..--%% 118,508 | 5,075 29, 884 A Sees eersa eosocee 28,299 | 1,435 

MOtalecaas-a<s525-22)\ 627,433) 40,997 OBS AON (mel OGS8 emo cae lec oa 29,242 | 1,510 
Pennsylvania: —— | 
Tse - So ace eee 99,570 | 7,090 120,245 | 1,339 | 125,000 |$3, 750 722 61 

Michigan: 
MOMnOe Mesa ns. Sake 12, 305 | 786 183, 337 | 2,750 13, 640 205); |5. eee |eie eee 

Ohio: SES SSS —————— 
ENSLEA RY] CUD Gs eRe Bee eaten ret nea ieee 11, 646 
ker eee Fs oo) hee a 20,906 | 2,567 63, 673 
@uyahoege =. 2558.255.0-25% 1, 712 60 30, 428 
WOnaimert sa. ose ee 7,500 425 70, 7385 
Da SS Seen Se ene eee 8, 075 313 467, 015 
Ottawa 1,152 305, 569 
Lueas 2 222,716 

Note Ae ee eee | 50,094 | 4,519 | 1,171,782 | 12,920] 36,800 407 2, 060 165 

Grand total ..........| 789,402 | 53,392 | 1,568,734 | 18,077 | 175,440 Nae 362 32, 024 F 1, 786 

| Pike perch (blue | Pike perch Pike perch he ~e 
2 pike). (sauger). (wall-eyed). White bass. 

States and counties. s a 

Lbs. | Value.| Lbs. | Value.| Lbs. |Value.| Lbs. | Value. 

New York: 
1D eee eee eee 499,109 |$21, 579 9, 000 $680 11, 099 $668 32,719 $654 
Chaptauqualas-=5-o-2 5-2 309,772 | 8,932 115 3 11, 149 557 12,713 254 

“LUO 1 ES ae eel ee eee 808, 881 | 380,511 9,115 633 22,248 | 1,225 45, 432 908 
Pennsylvania: == 2 ee 
| Dre ae Oe eee SAE sans |1, 522,939 | 44,520 11,110 327 67,354 | 3,048 | 454,434 | 8,639 

Michigan: 
Baal nea oe ese ce na Seine sete aes [Pei aeielsiaye 44, 244 990 | 449, 867 | 24, 859 40,707 | 1,010 

10: ee ee ee ee OEE 

Ashtabula sa--5-50<2550° 160,336 | 4,809 6, 488 194 7, 980 479 24, 285 485 
takes ee se 351,463 | 10,542 768 25 12, 288 740 | 140,240 | 2,805 
Cuyahoga (1, 030, 787 | 30,925 68,347 | 2,051 14, 072 610 56,858 | 1,137 
arena eras 2 585 2 243,000 | 3,716 76,190 | 2,247 42,324 | 2,179 | 202,437 | 4,050 
ewe ete es tise ee 392, 556 | 13, 065 |1, 208, 685 | 30,265 | 181,081 | 9,181 | 411,459 | 7,183 
Obiewase.- Se: 5255 25----- - 3, 648 110 /1, 216, 264 | 27,127 | 586,629 | 24,581 | 204,268] 3,990 
HNHCHS Ae ie eee Ee, | 31,176 | 1,103 | 885,354 | 11,454 | 351,331 | 19, 603 16, 404 396 

iO tbat anne 5 a) 2, 212, 966 | 64,270 |2, 962,096 | 73,363 |1, 195,705 | 57,323 |1,055,951 | 20, 046 

Granditotal=>....25+- exe 786 |139, 301 |3,C26,565 | 75,318 |1, 785,174 | 86,455 |1, 596,524 | 30, 603 

White-fish. | Turtles. | Frogs. | Total. 

States and counties. SS ee 
Lbs. Value.) Lbs. ae Lbs. peaine Lbs. Value. 

= 3 ses, | — 
| | 

New York: | | | 
OnE Shea Sa eee 53,522 | $3, 214 es te sabe [73 | ea Ol aon 3, 078, 424 $92, 598 
Chautauqua ............. henpani grease guysis Sy ole yee | ae are 2) 475,900 48, 321 

Tid ee ee een sea: an yf ae eae 5,554,324 | 140, 919 
Pennsylvania: == SSS SSS = = 
LSS ee a een essWUil: Hie Teese Seen St Fae ee ee) ee ee 14, 852, 964 275, 887 

Michigan: | 
MOMTOC a2 2-458 -552-38ce~ lie ees 4D On el sel Soules soe ke |S ose. aaeGe [pecans | esol 76 56, 784 

Ohio: SSS SS SSeS ES = 

AOC) aC | 265,143 | 20,696 |..... Cl Re ine el Eee Kear aed | 4,814, 463 82, 963 
peers wee a8 Se Pa Ty Pirie) | eR ol eee eel ee ae eee 1, 511, 026 37, 829 
Cuyahoga 2 e555: 22. EPA Te at: Oe ee eee i | ee | 8,758, 989 135, 110 
Goran 2s ei ee 66 000iae 49620 -|Si air. | on lees sbcleasecae | 2,248, 182 39, 639 
Brieess. 23520. so2 a= 246,124 | 17,974 4,189 PITS) |e ee Wegncser 9, 299, 866 169, 686 
Optaiwa oe eae Se 285,077 | 19,701 | 63,022 | 2,206 | 982 | $172 | 7,066,573 141, 831 
uess Sse ee ee IS TOL ee Osha een: |p eens. 25. | 2 cae [oeen pis 2,925, 301 70, 247 

A 1f4) <1 ee eee ee 1, 049,578 | 76,276 | 67,211 | 2,324 982 172 | 36,624, 400 677, 305 

Grand total ........-. 2,066, 314 |152,009 | 67,211 | 2,324 982 | 172 | 58,393,864 | 1,150,895 
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Table showing, by States, counties, and species, the yield of the gill-net vessel fisheries of 
Lake Erie in 1899. 

Herring. Suckers. Sturgeon. Trout. 

State and county. SS See - 
: Lbs. Value. | Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 

New York: 
ITI CRS ayes See ee Oe esc 1,425, 891 | $19,183 | 5,626 | $113 | 12,411 | $659 843 $67 
Cha witauguayeseeeeeter a= serena 755, 393 9, 442°) 2; 797 28) 8,472 321 | 27,286 | 1,365 

Total sore eee ee teccccce 2,181,284 | 28,575 | 8,423 141 | 20,883 980 | 28,129 | 1, 432 

Pennsylvania: 
TET Cees anes icc eee 9,651, 865 | 120,648 | 6,001 83 | 3,716 186 705 60 

Ohio: aor poe opie 
Ashtabula 48,052 | 1,493 HG PGeeeasen|seneoas 1, 546 124 
MAkeMse tense RPE se ness ; E598) | Poe Soc Soe oeloclaze cone acter 504 40 
Cuyahoga 75,150 | 2,446 2b |Rotes wees |epetoeers 10 al 
MOTRIN Sees ase oe Camenane 725, 000 98063: (bso atccl acts aed cc cece eee eeen leeee eee lesa 
rl Gn see khe saa ee eet ee Soe 2,818, 386 | 37,257 | 2,027 2082 22 <a el aossgae | Seen ae eee 
Offaly at eee eee ee Fe eee 806,096 | 10,481 195 Qi lle ae Sars oll arecerayall Ocoee oe eee 
TICE Cha 4 A SSREWEm eae NeMEeosaee (ites Jat! 74 al ae! 02! A 2 el eee naan [See mete eicricGcl mem scopo loos ao: 

TCT Int eT nestle wen 158971890 4 197-704 || GAIN Maloula cee 2,060 | 165 

Grandiiotallete sto seceaeee 27,170, 534 | 347,017 | 20, 585 | 287 24,599 | 1,166 | 30,894 | 1, 657 

Pike perch Pike perch Pike perch 
(saugers). (wall-eyed). (blue pike). 

State and county. 

Lbs. Value.| Lbs. | Value. Lbs. Value. 

New York: 
IDRC sods angcaddbeso nou neue ordamo soscodocd Gabeucodcrltoasacec 4,501 $225 224,948 | $6,870 
Chauitao ual see ee aaa see aie Spe sooodoesa|sodooddase)seebssc 5, 661 283 156,027 | 4,681 

Vit es AES Oe Seon ARe EES ara aeodadadaca| ocoasbodcr loomabao” 10, 162 508 380,975 | 11, 551 

Pennsylvania: : Py sa PF 
TIGR Hee eect cae a cae ea eee emma comcosae 5, 555 $169 | 28,740] 1,138 837,951 | 24,921 

Ohio: ia 
Ashita bulla.cit: agecssecee ec teeter ecesboccels 4,527 136 7, 892 473 151,410 | 4,541 
IUAIK OA tS SE aca ee SHINS Sates ae add Me EOS asEbeCe 513 5 | Res Seerslel| toast 24, 575 737 
CUIN GINO FAS Ae sorasemeccbubsddasceocembedanan 30, 624 919 1, 698 69 387, 422 | 11,624 
TOLMAN o2 = 5 28 So see ce csaae ose tee eeticetec teense 29, 266 878 | Socks ees |Secssides| ceeweeteeen meee 
TS SS eS OCR CORSE SSO SSR OE Se Sao pe ence 69, 929 i 7/7Al 45 2 63, 681 1, 929 
OUTTA Walser eee ena eeiae se aenemieciema meee 87,695 | 2,421 2,319 96 2,194 66 
IEG RE 3 5 BW e oe eae came ears anosureaaeo ase 99,686 | 2,990 185 7 30,776 | 1,083 

Motaleesccs cee seccs ease cee ooneee eeeeen 322,240 | 9,180} 12,139 647 660, 058 | 19, 980 

Grandtotalimeece soca ceo eres loae cece 327, 795 9, 299 51, 041 2,293 | 1,878, 984 | 56, 452 

White bass. White-fish. Yellow perch. Total. 

State and county. = eee 
Lbs. |Value. | Lbs. | Value. Lbs. Value. Lbs. Value. 

New York: 
DDO Shara Sae ar ScaaEsenc sap 662 $13 42,371 | $2,542 105, 487 | $1,582 1,822,740 | $31, 204 
QUA HOU NOLEN Sees 56550 ses sllesessbs|loscsaor 40, 893 2,791 51, 982 780 1, 048, 511 19, 691 

Ot ee eeee series eee 662 13 83, 264 5, 3383 157, 469 2, 362 2,871, 251 50, 895 

Pennsylyania: ; i 
IDAs ooo sabes aa naeeesodl ash ccbelenticsoc 415, 206 | 33, 223 543, 996 8, 832 11, 493,735 | 188, 760 

Ohio: re 
J NSW OE) oN EY SAE Bees aacn sods bosond-|ascdade 250, 460 | 19,521 229, 858 3,449 4,491, 257 76, 312 
OWE Fan scngoadéedesecnsebodclagsdscslicosooc 380 30 10, 304 155 484, 170 6, 575 
Cuyahoranenn-a rete aanee 3, 703 74 4,130 330 440,880 | 6,549 | 6,882,931 | 94,741 
WOOTEN Soe e sacotiesis oe ese ancl |-\seeisic ol eiseteles || stoves isis siete bia sere Siete 60, 119 902 814, 385 10, 548 
rie’ Secet isc cieccees eccee 50 2 3, 593 287 326,826 | 4,483 | 3,284,537 | 45, 751 
ELIA Re one cle oee |e anen| Seen 115 9 90,305 | 1,344 988,919 | 14, 419 
MWGCAS Sosa bises sss sae 2) =e scisem| ements 1, 032 83 39, 875 598 855,474 | 16,954 

Mota A aes so ctw este ites 8,753 76 | 259,710 | 20, 260 198, 167 | 17,480 | 17, 801, 673 | 265,595 

Gran@itotaleecscee cenit 4,415 89 | 758,180 | 58,816 | 1,899,632 | 28,174 | 32,166, 659 | 505, 250 
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Table showing, by States, counties, apparatus, and species, the yield of the shore fisheries of 
Lake Erie in 1899. 

Pennsylvania. Michigan. 

Apparatus and species. Erie County. Monroe County. 

Lbs. [ Value. Lbs. Value. 

Pound nets: 
Baltitakal HAS ettemminiercisins aac anetrets cre craisteiacinciam acreleaaloc cies. 1,189 $85 1,038 $72 
atUS aU PULMCA OSE ee ss) ane ee cade te cosinkiens eniceccire 7,207 216 28,115 832 
PSF AP OMIia = sete eee ele = ae enon Se Rea: pacicnm stem sell Saciecicee so 540 5 
DEA eee eee ee eet te Rie een cinteleeie nin ioe dae eecises S| Sedtec celeste |Saideis,senes 150 11 
TOTES ETERS TIGSU Go Ua(G BT (eee ae ee a 50, 831 509 34, 708 174 
Cpe EMIAEU COND oe orerne:clte ice is ae nies cine so n.n.e/s| ohsis = SS oe ers Scicte me 1,677 34 86, 308 1,700 
OREM Retreat swine tots ccin cecles{haren ec aSclele gees od cack oeeee 67, 593 707 17, 938 539 
RICHES OG ee et ein ores seein Soke setae a Sera t eS Sinise ane lnrebin gee corneas prom eeate 36, 869 554 
Pave anusprekerelessece sn ce ek eee occ an jn umbeeseeec 190 13 1,518 BiG 
ike poenche (wall-eved))\. <<. as cee..cicn Sea -s-mesenecces 15, 567 721 430,652 | 24,257 
Puen perch: (PLUG; DIKE) ice =-/.esies a cd< bases eeeeeecees 426, 832 PAG S. sicc ockelee cere 
RIPOMIONC M(RAUP ED) fsuics fcc. aspisins Hoon ieaeos cee sees 2, 404 64 43, 332 962 
SUT TPERS OTE ee are eee RS Oe ge 56, 376 4, 629 12, 305 786 
SUNG ETN rote ote ree oe ee ia secre coil wie GALS + wis ies aseseenele 31, 274 332 166, 549 2, 497 
SUIS) 530 cc ae ee el a ee oe ee are Se ee ieee Me Sry ee Pease 1, 200 18 
VV UN [OSS | ae od ee Ee Bt CEA eon Aen eae 66, 198 1, 096 26, 387 660 
NURS ier aap tcc arn oe cjaleta wane coinioere namo mieis le wloa sees 77, 756 4, 862 228,459 | 18,136 
NieLIOWs PELEL (au ce aioe oe miecnewie sie Selasic sioenesnasee 33, 043 4965 linedo te natee al saraee es 

ARO bell eee eee Se et we oe BL ose. Soeeeetese 838, 087 24, 878 1,116,068 | 51,279 

Trap nets: na te re 
SUS GRA yp BSSteerateralateletarnraveteis'ala'alslelecelaiarais aaldisjarofatelois he ate santa scoters 15, 160 1,186 116 8 
Cacshean dap wilhendst= 352. 220.e ec oat ce tas eee ee 93, 520 2, 806 4,743 141 
Fresh-water drum 7,162 "Al 473 3 
German Carp...-..... 10, 518 210 9, 813 195 
Ierninge. fs.10 <2 5, 446 Ce eeniee nee sedi loscee see 
TENURE: Tay oY (DIWCLG Snell ke 5 Ee SR EOS TOnL A Cate Deer eet scemce aes 3, 217 161 
Pike perch (wall-eyed) 4, 988 240 17, 151 501 
Pike perch (blue pike) 19, 151 OBaAee wesc ce cea epearecate 
EERE SPEEGUN(SHUSOE) so mete ote we eee tote see catee seen 3, 151 O4e Pee csms ieee ene 
GSH Ly S(ef0 12 1a ne SU ee oe te Ne ee 10, 400 A> |e oe scot ee ete 
SECU G2! L oh tg Ne Ee Se et Le ne gt A a ee 80, 588 900 819 13 
Sipe 8 es RRS pe ee ee dt a re eS er eee (ee ee 7,512 113 
Wine basses sist Ree age bs sees Eh ek oo once er aeeesise 388, 236 My O43. |5 see sceecoes| secs 
WIRIGG-HSD egestas tos oi ste 2 Stoae Jott cisackees Seeds 496 40 es oo oc eeicces|aeenee 
BYU WR CHC RIA eae ote oe eee ee Men eae cae 3, 066 51 16, 562 248 

SNe meer eis ae elem aves nine santecivis o/c vcisikinncacee 641, 882 14, 215 60, 406 1,383 

Fyke nets: =are| 
di HSHe GPU C RUS. a /aiois sien cieree a) hetae cease a castcle ai [Sais ccnisslee es] sss eclanecs 28, 847 866 
ics a eee sere cto tae tore so ee Sele celnts ela emcc sjsu oes ced sa o.ciciel| et euros sia 400 28 
RIN OLN eye cies = eases aa a arse ew eee aero eda llessas zeae oat] Steleelorere oe 782 16 
PUR ETANOEDICKCIOL: ms. 8s see fale sz eame ance onseoe ae asasee sce aet|eceenae ses 5, 464 273 
Pike merci Gwell-CVyed)pcetee seen aae cence enone seater [Uae e feces celotemrceee 2, 064 101 
EI KeS DEL ei (RAE OL)L ttc tase enone es pec aua seen patos sees alec neeace ec icc|Scteecceey 912 28 
SHO ROTH eee cen co ter cantante ac te be nee sae Aa homeee macabre aoc eeee cs) aoe atecerste 15, 969 240 
STUETINT emanate ace jasc eee ces cassia ca cee oe. (Mo edes vasculonossaeces 4, 928 74 
WRU ON orate Anse k ee kee h se seen caso eeeise sea) nee sec seas ee pacie-imecaee 14, 320 350 
OND AD ELON sera crclse nee ais crercieis a cjeciseicivielc or Ge eee wiscicenin [edels swans ol emisinw cee 14, 016 211 

SH Cais rere piace are eae cle alae on Sree wictuie web siete cieise wo clswle| Seen case csuileobeectese 87, 702 2,187 

Gill nets: aay 
REMAP er te oe en mation oaciceinelcinulelsimais lect Sensis oe 1,017,411 1271S: |e aaa et sae seecneae 
rakeiperel (wall-Cved);s..<.ccc yeecccc co eene ccs waccce 13, 559 Ad ESR So cece |pereeaee 
Prke perch (blue pike)! .2.)- 322.26 -c<ciscacisssnte- dnd secs 200, 005 pL OEY EAR peRaeracllceacczoc 
PIEDEEE COR Sosa cea cr eh as eae Os cise Abae oon cee ac aeons 29, 078 D804 | oSSac cioncses| toot coe 
SW Cet ASRS SES ROE One ee a ee ee a 2,382 DANE. eaten | Boers 
Sina Dee een an eas cet cee mes beth usicelosiauiases 17 1 enor aemaasel Saati 
Vent wes TEI, See 5 Ae a A, eee eee ee ee ee 122, 363 8,000) os aeeiemnie ne eeeeeee 
Mews NEC 35s cas cacess=cciscleeet cisstmegda Ree - ae cclcck ee 55, 448 (374i BES Seneee ol sacmecoe 

ROGAN Se hc omc siete oictcs oars ee aable = catt veers sees cess 1, 440, 263 30) 489) Se ee Oe | ere 

Seines: 
TEMPE CHM seen toe se aieiae ae intes Swimcec ees vince cece |mseee helscmicielsenatsareiecc| 98, 000 1,935 

Lines: } ieiewecms 
Black bass........ Pees tera Vator oratrorlaeeica terete Siena so /om ates 22, 000 a GUN Beem eeraccal Sec ronce 
Gig ile “he... Bea aceeeeEneeeee: ne 60, 000 TS BDON CSE 52 crs eee | penne 
PIR Gan PICK eLle sane sao ene c eeu ee mes eiaee es aces 8, 497 (oO aernopeeered peosecstac 
Pike perch (wall-eyed) 4, 500 HUG aReasoncodd Banacasc 
Pike perch (blue pike) 39, 000 L950 Wissexceccacss|asoeceeoe 
SER EIS enn aie eet iar Sorters ats Pane a aie baie ied wcic 125, 000 BLOOM eens sess weweerte 
WElLOW: PORCH socccee sc ccetes ows ac ew enmse cece se cmaciaice 180, 000 R200) oe nace ne seme ceine 

ROU Fans cman saa Melee esine sable ten eawes Ses ss aes 438, 997 V7) Dab | eccwc cosas eau 

GraxiGhtopelac ss sors. c- ce eedoweacecanstececceasedaece 3, 359, 229 87,127 | 1,362,176 | 56,784 
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Table showing, by States, counties, apparatus, and species, the yield of the shore fisheries of 
Lake Erie in 1899—Continued. 

New York. 

Chautauqua 
Apparatus and species. Erie County. County. Total. ~ 

Lbs. Value. Lbs. Value.| Lbs. Value. 

Trap nets: 
Blackibasshracccermcercreccsc-c acceencare 8, 853 $689 1, 526 $117 10, 379 $806 
Catctish and bullhesds: 2-7-2 epee aes 29, 166 875 5, 853 175 35, 019 1, 050 
Kiresh=waven crime: seas eee cesene se eee 6, 660 67 3, 000 30 9, 660 97 
GELB CAEP asec e tacts ae seas 2, 200 1 ene sisciao||aooesobe 2, 200 Af 
IFVETRIN Stent feiss Hasse a oeeera ce ene 1,135 23 214 4 1, 349 27 
Pike perch (wall-eyed) .....-.......-... 632 32 191 9 823 41 
Pike perch (blue pike) -.......- Seen 5, 361 165 10, 810 224 16,171 389 
StUTS COM eee sas roe ee eee 1, 560 78 10, 633, 435 12, 193 513 
Sirclcens Pee ee mth ane One tN marie eRe 47, 456 542 18, 572 136 61, 028 678 
WIHIT CDA SS tiae ne ace ase Acie euicteeen ee Pinay! 507 3, 813 76 29, 170 583 
Wii e=fiShy eee oe oe Se a ees 51 A lee, aseeee eel sterclaars 51 4 
WellOwaPCreh yc ois niiese sisters seneeer 4, 656 88 5, 808 89 -10, 464 177 

10) BABE eM odode Cae Sse aeuecooetaoe 133,087 | 3,114 55,420 | 1,295 188, 507 4, 409 

Gill nets: 
PLOTTING oa ie s7ys sisinieislels sia inis siete cteis a caciuse 182,500 | 2,885 956, 425 | 12,067 | 1,188,925 | 14, 952 
Pike perch (wall-eyed) ...-....-.-.--..- 366 19 5, 297 265 5, 663 284 
Rikewperchin(bluepike))22ss5-escoss see 106,400 | 8,192 142,935 | 4,027 249, 335 Pals) 
Rikewperehs (SAUP CL) ees asne one Sees lbeecocenestallenoctnes 115 3 115 3 
Sire eonssee saws paces oesnee cee ace 309,598 | 25, 896 67,087 | 2,981 376,685 | 28,877 
SUGCKONS Rare nse coeah accent Moe eerie 2, 004 30 1,415 14 3, 419 44 
route Sse ethic n coches Seee eco sto seeas 100 8 1,013 70 1,113 | - 78 
Wihhite=fishee ese pete ceicemanae oeieee | 11, 100 668 78,041 | 4,902 89, 141 5,570 
Wellowiperch tists. sscecsnscsotesewseene 47,518 915 37, 086 5d9 84, 599 1,474 

DC Us es ees Et eS een IA ach a AI 659, 581 | 33,613 | 1,289,414 | 24, 888 | 1,948,995 | 58,501 

Jeines: 
Catfishandypullheadstsasssstoseeceeee | 5, 500 165 8, 600 258 14, 100, 423 
Bresh=wstera rium eyes see see eee ciseee | 470 |B ajeweeeesllasesiscice 470 5 
Germantcarpresnscce=cecon- ee etcn er sees: 590 12 6,715 184 7, 305} 146 
BSUCKErS Bar ae Aes asi insieis seria eee ee 8, 400 84 12, 100 121 20, 500) 205 
White bassist Ai costs ee Se eee 6, 700 134 8, 900 178 15, 600 312 

DOTA late cis )eseiciec salen econ kiss 21, 660 400 36, 315 691 57, 975 1, 091 

Lines: 
BIA Dass laren escijaets teeta ee iesieeraeciee 200 16 | 200 16 
Gat-fishandipulllveads!s- oes. ase seek 73,200 | 2,196 87,124 2,614 
Bel sh iee Ste Pies cmeaes oC ere Setiseies serene 200 14 | 200 14 
Pike perch (wall-eyed))\e ees. -see=-osece 5, 600 392, |. 5, 600 392 
Pike perchi (blue pike) 2222-6 ae =) 162,400 | 11, 352 |.- 162,400 | 11,352 
Pike wperch(SHUgeN) i. sense cs le sees | 9, 000 630 9, 000 630 
SiR COM MANCA enn eh at eee |} 185,356 | 9,289 217, 672 | .10,627 
Wellow percha = s2 Wee t ee eae owe senes 5, 400 378 5, 400 378 

Motalsanrc pea ee seein. each omer eee 441,356 | 24, 267 487,596 | 26,028 

Gran Gotalesesss see eee ee 1, 255, 684 | 60,394 | 1,427,389 | 28,630 | 2,683,073 | 90,024 
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Table showing, by States, counties, apparatus, and species, the yield of the shore fisheries of 
Lake Erie in 1899—Continued. 

Ohio. 

Apparatus and species. Ashtabula. | Lake. Cuyahoga. Lorain. 

Lbs. Value.| Lbs. Value. Lbs. Value. Lbs. Value. 

| 

Pound nets: | 
BIS OKADASS -erslaisrarectoe earns |aaiaicisicic ae allemalectoes 13 2 826 $66 560 $40 
Cat-fish and bullheads..|..........|.....--. es b 956 4,124 124 12, 600 378 
IBC See teehee acts Sa aia meme eaisitel| eye ete Betoocscgd Saasenas 10 tg Baceaassallesoconc 
Hresh-watert Gnu -eese|(5-ase= elena as 45, 988 231 43, 940 220 14, 000 70 
GermaniGarp-iiceca-ee ie) =< -psaosee|eaeece cs 17, 998 283 5, 652 113 9, 392 188 
EI GNEIN Pees ane ee eee | be oem ea ateiies 152,726 | 2,175 254,355 | 3,179 | 570,000 8, 550 
Pike perch (wall-eyed) .|...--.-...|--...---. 11, 523 694 12, 374 541 24, 000 1, 440 
Eikeypenchu (blue pike) esses seseses| ee sea 324,213 | 9,725] 587,108 | 17,613 | 240,000 3, 600 
Pike perch (sauger) 55 2 33,453 | 1,004 38, 000 1,170 
SLUTZeON Es. eos Sas te |eseceeee 20,906 ! 2, 567 1,712 60 7, 500 425 
Suckers'\qes ses sec oe 2 40, 573 406 27, 982 280 16, 000 240 
Wihite bass: aac: 2.522 3 83,418 | 1,669 538,155 | 1,063 40, 000 800 
Wihite-fsherey ee. sis soh 6 lnesee eee ee raeiee 110,526 | 7,736 58,193 | 4,074 66, 000 4, 620 
VelOMpPeLCH = sce e<c|socess Hsen|esoss se 12,517 194 | 117,747.) 1,766 22, 463 307 

MG LU rae Se eee lls nelson (Pe aeecee 840, 768 | 26,640 (1,200,631 | 30,104 |1,060,455 | 21, 858 

Trap nets: 
INE ERS Sanssaosedasoe 1,431 $114 3, 892 Dade Majacases al saceieaic 840 68 
Cat-fish and bullheads.. 760 22 BOeZ00K Rel OSGil Ese seme lseemees 3, 360 101 
Hresh=weatenamrmm : <a. S| i see fers ec weccl ese ecocieee| ssc coca rs leeesre seine seesorectt 6, 899 35 
GermamiGarp! 2s. oc snsc-<|se-5 he 2-5 |e ocoe 2,700 Da E cena t cel anerce 1,414 28 
Je IGTannO he ee cane oe Gate ecEcote ae En es are 200 CY SRR BERGE Seton oad Bem scccacte lactam ccc 
al keerenn Agi CG KETC ls ys soa lisra.sieloicicis selleis ate eaiee Neeee Satine || Miasiecietns |e oe aeisecellMunaeeeee 9 1 
Pike perch (wall-eyed) . 29 2 | 765 AGS Ee S21 | Cee ee! 18, 324 739 
Pike perch (blue pike). - 906 27 2, 675 SO Baseeeecrer||soseene: 2, 600 104 
Pike perch (sauger) --... 1, 961 58 200 Siillez cores soalta sae see 2, 024. 61 
Suckers eeee sewer ce te wwe ove 7, 965 80 23, 100 DSH Se see seee |e cece 52, 800 28 
Sunehishmeeer esses cet el Pe si cata meant asl ae eee nea eeeae [Sars eee Eee 800 8 
Wiltthe basses eee cos. 24,111 ASOT ES HON SOON elt SG) anne oe | aera 112,937 | 2,260 
Winite-tiship aac ss ecaoon.- 20 2 990 My izcieeen a | Sate mel Sate Nees | ene ae 
Yellow perch ....-.....- 2,138 43 2, 200 Say Nene oa ee 1, 100 22 

Motaleeeeressesec cme 39, 321 830 129, 744 PAC) ll eeemers sel asecuome 203, 107 3, 955 

Fyke nets: 
IBIAGIE TREES Bip cae Cua cOGnal SHB Ea geen) BABen Sta eee cecil cee eel ieee ee ey eterna 2, 000 160 
Chi nshaan Gu DuUllbCAdseal ae a-sec ae csi Ste lee ce eae oe aelnate [Risen © sacs «les atte nel 900 27 
Pike perch (sauger)..... \Sdessones-|edousaed laddoosoose| Sntecesellyasasusued |couesaos 6, 300 126 
DUOKCTIA wets se ceca nema sis see neler sare ace eeeeesees ad po aod Sabeaaecea Maeeeeae 1, 800 20 
VEE DSS seo os a cecislseamis Seietos| m2 Sa seers| Cesena cee ol Seemenics [Fane ce cecalleeeeeiests 49, 500 990 
WEMNOK a TOGO NSS Ae cateere eseSessacad tebe a cal esc e ter eke weer beter Smee piers eres 1, 000 20 

Ro beileer meee os erie calles sete see send k |be Jock Seas |Ceaswetalneeacmemeslloneee des 61, 500 1, 343 

Gill nets: 
PERQUTN 2eoteyaraie(a¥s!siaia/sja,a7 === ISB (Hates ||) POA ses seooae Wxeyecreaoe 525,635 | 6,570 92, 000 1,380 
Pike perch (wall-eyed) - 46 Dia ibye Rae tafe ares late ore ore te lleze zee coca, ets eye | ae roe eral | Re aint ace fore eee 
Pike perch (blue pike)... 7, 889 VEY ial epee secon Seeericce | 56,257} 1,688 400 12 
PKG Pereh (SAULEL) sigs 2oe sone emacen = eee coerce lasrocacs 4, 270 128 600 12 
SUCKErs Shee cos- le oe ESR osetia ie SoSealu aie se cae Sarseerchs eters saa eters te 135 wy 
Writeshshy -=4 92... ceo== AA GGSa|| CUAL 7S ee recta sere all seyerwrna| nse s caieees face cece] nes oece meee necro 
Yellow perch 2.2.2... | deere ale) yl eee [ee oars aie 53, 265 799 15, 600 234 

Rotalea so. asec ~~ PAKS Ray dl) "eh G U0! ssaosersce Socaceee 639,427 | 9,185 | 108,735 1, 640 

Seines: 
GErMaM CAND s2ses see Sas| = eee |is'afere.= <a 6, 700 | SAM Vote cesar Wares Jo-2-22e-[o---- eee |e sees 

Lines: 
IBIS. CKSDABS ia1-.07,<1siei stare 'sala'e 370 | BOL eee tele se allote siaiciseel hs cieriee cies sce Se oraras eres eee tarts 
Cat-fish and bullheads. . 62, 000 1,860 49, 644 1,489 | 36,000 TO808 Sia eneae | aeiteeee 
Germancarp sss. 55.-22 <2 22) gee ae - | aaa aR See Reate ee esee cera eccoaas 
Pike perch (wall-eyed) - 13 1 | APA ae ee |S a, ccchavalate, wi eee letetearel| beeiercietasial | aerate 
Pike perch (blue pike) .. 131 | Ae Beetenes ce all ciate oS ec eeneee sanGer ae (acerca Ser seas 
SUCKEGIN same eee ares ae 2,188 ODS ees SAE [oy 2 SRS Nee eee Ph Perse IN| Nore oe 
Wihite basses. csveeues- 174 | 8} eee Sencaoullbeesosos||poneeaccea |boceasnd socosaesbol pSeSmacs 

TOtQ ote Sena sense 64, 898 1, 921 49, 644 1,489 | 36,000 1 (fs)0) | eeonaoarse||Saaonees 

Grand total -=-.-..= 323, 206 6,651 |1,026, 856 | 31,254 jb 876,058 | 40,369 |1, 433, 797 28, 796 
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Table showing, by States, counties, apparatus, and species, the yield of the shore fisheries of 
Lake Erie in 1899—Continued. 

Ohio—continued. 

Apparatus and species. Erie. Ottawa. Lucas. Total. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs: | Value. 

Pound nets: 
Black bassicercess-eeeeics 5, 029 $398 11, 854 $83 87 $6 18, 309 | $1, 342 
Cat-fish and bullheads. - 8,199 | 246 | 121,874 | 3,657 15, 705 472 182,814 | 5,833 
MOIS ot see < stlsemaiegek si-|aclatecesieen RASS aoe oases Sacre accososeonlasoSonae 10 1 
Fresh-water drum ...--- 341,370 | 2,118 | 478,405 | 2,392 11, 000 DD 934, 703 | 5,086 
Gemma carps. -e se5- 15, 070 244 28, 703 536 74,255 | 1,466 151,070 | 2,880 
ROTTING Fee op cicissie eis sae <= 548,791 | 8,243] 134,049} 2,189 11, 836 353 | 1,671,757 | 24, 689 
MOON EV Ecler cease aie dente hice tomes 4, 6385 Q3 nese tetas Sl asd ea 4, 635 93 
Pike perch (wall-eyed) .| | 133,209 | 6,857 | 499,038 | 21,375 | 311,865 | 17,579 992,009 | 48, 486 
Pike perch (bluepike)..| 256,143 |) 8,684 |..........|-.------ 400 20 | 1,407, 864 | 39, 642 
Pike perch ees -.--| 929,669 | 23,480 | 703,622 | 18,369 | 124,880 | 38,664 | 1,829,679 | 42,639 
ROCKsDASS iA sce eee e cere ellceisteee ee ee sertiense 2, 457 37 40 1 2,497 38 
SUITE COME A seme eee 8, 075 313 11,811 | 1,150 50 2 50,054 | 4,517 
SUCKCISi2 2 assscsmsci ces - 227,561 | 2,277 | 175,154 | 1,812] 106,034] 1,564 593, 304 | 6,579 
Wihiiteybasseties c= cesar 225,934 | 3,518 | 141,950 | 2,852 7, 041 166 551,498 | 10, 068 
Wihitestish™ es ecr cersnie- 185,353 | 13,685 | 126,934 | 8,708 10, 793 858 557,799 | 39, 681 
Yellow perch ....-...... 236,426 | 2,923) 169,051 ) 1,712 10, 814 150 568,518 | 7,082 

a ja a | a ee — 

Motaleaseeecee me cee 3, 120,829 | 72,936 |2, 609,537 | 60,712 | 684,300 | 26,356 | 9,516,520 238, 606 

Trap nets: 
Bla CKIDASS weletmccmseie 2, 496 | 177 93469): 4 MING43 3 || ay arte Seen tee = 8251285)" 2) 236 
Cat-fish and bullheads. - 9, 942 3384 16, 154 484 840 25 67,256 | 2,052 
Fresh-water drum ....-. 5 ? 1 8, 096 58 
German Carp. oocssee oa - 7 29, 969 525 
POTMIN Pecos wires Sele 279 6 
Pike and pickerel.....-- 728 | 37 
Pike perch (wall-eyed) - 72,388 | 2,910 
Pike perch (blue pike)... 6, 181 211 
Pike perch (sauger) ...- 187,590 | 3,723 
Rockibassvnnctesesse- ose _1, 106 17 
SCUTS CONE see ners 40 2 
SUCKOLS eee ele sates ais 274,192 | 2,746 
Sumafishyy eee ate costes 1,600 20 
Wihiltes basseecss-ocemcece 373, 244 | 7,442 
Wihite=fishsee. aces se 1, 260 99 
wellowaperchisssece==—e 60, 307 790 

Motels: ja. vGeteneniee 338, 878 | 6,167 | 398,548 | 8, 626 11, 712 305 | 1,116,310 | 22, 874 

Fyke nets: | 
Blacks bassternceceaae cece 6,570 | 460 3, 230 226 3, 159 221 | 14,959 | 1,067 
Cat-fish and bullheads..; 64,893 | 1,946 29, 528 887 23, 180 696 118,501 | 3,556 
MOIS oan cee sns tec eisiae 89 | PNee sce had| lop oceting |basosnonabl|bconagns 89 7 
Fresh-water drum ....-- 100,844 1, 644 175 CN peer ecaeod aeecacrs 101,919 | 1,648 
GernmamnichEp ace. acer c- = 114,591 | 1,790 90,833 | 1,474 42, 575 822 247,999 | 4,086 
MOOneY Css 55.252 s5-ee =~ 37, 286 | 743 750 OMe ee ee aealenmiceer 38, 036 751 
Pike perch (wall-eyed) -| 27,367 | 1,325 45,008 | 1,565 22,970 | 1,240 95,345 | 4,130 
Pike perch (blue pike) -. 2,472 | 124) |e sde Leos seer ess] Lethe sreateealeccamene 2,472 124 
Pike perch (sauger) ....| 137,871 | 2,758 66, 915 944 16, 369 467 227,455 | 4,295 
IROCKaDASS ene Peete o|aecere sere Rares siete 1, 447 382 146 2 1, 593 384 
Suckers ccee 6 --tnctns ee 106,813 | 1,068 58, 756 588 57, 282 825 224,651 | 2,501 
Sunfish eseccr ce aceece seal ase teers arse beam isianee 2,700 BR ee tee deta ate ec 2,700 32 
Wihitteybasss. S225 -e.ceee 52,623 | 1,029 15, 519 202 9, 363 230 127,005 | 2,451 
Wihite-fishie 252 e202 selec eee nen le aemonee 189 0 DE Pye Seeiaal eet 189 12 
Yellow perche--ssenee-= 37, 007 370 21, 879 221 7,143 90 67, 029 701 

Totaleoe soe: seek seee 688, 426 | 13,264 | 336,929 | 6,195 |} 182,187 | 4,593 | 1,269,042 | 25, 395 

_—e 



THE GREAT LAKES FISHERIES IN 1899. 641 

Table showing, by States, counties, apparatus, and species, the yield of the shore fisheries of 
Lake Erie in 1899—Continued. 

Apparatus and species. 

Gill nets: 
IBIBCEGDASS Reece = coe 
Cat-fish and bullheads. .| 
German carp 
Herring 
Pike and pickerel 
Pike perch (wall-eyed) - 
Pike perch (blue pike)... 
Pike perch (sauger) -.... 
Suckers 
White bass 
White-fish 
Yellow perch 

Seines: 
Black bass 
Cat-fish and bullheads. . 
German carp 
Mooneye 
Pike perch (wall-eyed) . 
Pike perch (sauger) -...- 
Rock bass 
Suckers 
Sun-fish 

Lines: 
BIA CKDESS a2 neo. - eee 315 
Cat-fish and bullheads.. 
German carp 
Herring 
Pike perch (wall-eyed) - 
Pike perch (blue pike).. 
Pike perch (sauger) --.-.-. 
Wihite*bass= 2st ecctence 
White-fish 
Yellow perch 

Minor apparatus: 
Frogs 
German carp 
Turtles 

Ohio—continued. 

Erie Ottawa. Lucas Total 

Lbs. Value Lbs. Value. Lbs. | Value Lbs. Value 
S| 

mele! tres Ee enae 59 rh ce eal Reet 59 $5 
186 $6 501 da) a ee ee eee 687 21 

20, 507 358 30, 312 COTES seat ws |ReSaeees 50, 819 965 
1, 161, 937 | 14,786 | 367,339 | 5,101 ].......... [Ea ae 2, 330,569 | 30, 133 
Restate erceyalis stoma iit ig aoe ee ee ee 11 1 

715 43 878 © BON Sapa Stee | oeeteoe 1, 6389 88 
70,260 | 2,328 1, 454 CVI eee See eae eee te 136,260 | 4,309 
35, 304 853 GDS 705s 16 1526S eaaee ase 105,879 | 2,145 
4, 084 41 5, 097 lA Maden ASO See ae 9, 316 94 

SSroca nod hosecote 77 7 SRA ceral Roses 77 2 
57,178 4, 002 157,589 | 10, 954 1,190 $95 230,620 | 16, 224 

133,903 | 1,930 24, 821 BASE laa Sepa etal Sees oe 240,320 | 3,503 

1,484,074 | 24,347 6538, 843 | 18, 323 1,190 | 95 | 8,106,256 | 57,490 
————— | | | = 

193 14 17, 696 VE 2389) |Eaiemce cme Sexeretscicte 17, 889 1, 253 
8, 158 243 26, 256 Tish ti eeSacccoel seem eed 34,414 | 1,080 

304, 085 4,561 |1, 750,099 | 20,929 875,119 | 13,127 | 2,936,003 | 38,751 
1,165 ON BARRE ROS anes Bees seen cratic 1,165 23 
2,345 70 1, 877 69 14, 000 660 18, 222 799 
2,533 51 2, 283 46 144, 419 4, 333 149, 235 4, 430 

apne cierare eis atas 100 Diy |e seeecicie ais Seinisie aise 100 2 
685 7 2,385 24 58, 900 884 61, 970 915 

Laacaetee cates seas 32, 500 SDDHIE se asciccoeseeeteens 32, 500 355 
200 AY am Seven. oral lier as =r orcta ato) steteaieretereisic| store starayets 200 4 

2,468 25 7,677 Hilal ec ees laatose ae 10, 145 102 

321, 832 4,998 /|1, , 873 | 23,528 |1, 092,438 | 19,004 |) 3,261, 843 | 47, 664 

Cee eed TE | Reece as ol Laer ( ee ees ae erctecke 370 30 
29, 593 888 25, 120 754 98, 000 2, 940 300, 357 9,011 

Sie ee Sl Pee carci arel| Ceeierreete [eetieteeeiee/ ee Serta oH it 
1, 000 30 5, 000 THON SSecieeee ec lecise seme 6, 000 180 

Ee ee Reet eee ie circ release eee wa | Retececrerseel| meerterers 2,188 22 
200 16 3, 800 DAG We se cte.= sell erepetereiciers 4,013 263 

acne Se eet be eae oe ees Oe nee hasseees 131 4 
12050008 |) 165000) |Saewe eee see Fs 140,018 | 7,001 

bebo Sccod ope seed code aan sacar 174 3 
5,078 152 25, 000 00) ase, sees [seeceeee 30, 078 652 

55, 889 2, 087 178, 920 7,650 98, 000 2,940 483,351 | 17, 167 

LP Poli nte| bro etaeiete rs 982 Die | repeats rata yp eae 982 172 
IEPA. WSY A eae cette cll cise nia olop wines cio llaccm sere e212, 18 
4,189 118 63, 022 D206 a Is ee sere |e eicie steele 67, 211 2,324 

5, 401 136 6450045 | 2537 Sales esa rcercrene 69,405 | 2,514 
——— —————————— SSS Se = 

6, 015, 329 |123, 935 6,077, 654 |127, 412 |2,069, 827 | 53,293 |18, 822,727 |411, 710 

F. C. 1901——41 
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Summary of the yield of the shore fisheries of Lake Erie in 1899. 

FISH AND FISHERIES. 

Apparatus and species. Lbs. Value. Apparatus and species. Lbs. Value. 

Pound nets: Gill nets: 
Blacks basste- sco essere | 20, 486 $1, 499 Blackihassisnceeem sees 59 $5 
Cat-fish and bullheads - 218, 136 6, 881 Cat-fish and bullheads - 687 21 
Dog-fish or bowfin....-. 540 5 German carpee-oseee see 50, 819 965 
1 DS) FSS a ane es aici a ed 160 12 Herninpiesseseeec case ee 4, 486, 905 57, 803 
Fresh-water drum ..... 1, 020, 242 5, 769 Pike and pickerel ...... 11 1 
Germancarpe-=-c2--2- 239, 055 4, 564 Pike perch (wall-eyed). 20, 861 916 
Herring se ceeeeeessc 1, 757, 288 25, 935 Pike perch (blue pike). 585, 600 17, 529 
Mooneyems a. ea-c- sss = 41, 504 647 || Pike perch (sauger)..-. 105, 994 2,148 
Pike and pickerel ....-.. 1, 708 89 Sturgeoni- renee se ee 405, 763 30, 681 
Pike perch (wall-eyed).| 1, 4388, 228 73, 464 Suckers 2. ose secemse ctaae 15,117 162 
Pike perch (blue pike).| 1,834, 696 50, 756 (LTOUtac sea eee eee eee oe | 1,130 79 
Pike perch (sauger)....| 1,875,415 43, 665 WihiteWbassisaecee aeccer 77 2 
Rockibasss..osc52--¢ os. 2,497 38 Whitefish :- 22022) --22-. 442,124 30, 359 
Sturveonesss..estees eo: 118, 735 9, 932 Yellow perchitas--e---4 380, 367 5, 809 
Suckersesse. soe ctbee 5] 791, 127 9, 408 od 
SuUMAh Shien co os ceeeme 1, 200 18 Total. <A. eee 6, 495, 514 146, 480 
Wihiteybassiss see ese 644, 083 11, 824 ———————— 
Wihite=tishies. faeces 864, 014 62,679 || Seines: 
Yellow perch .-...-.:.. 601, 561 7,578 Bl aGkIDASse eee 17, 889 1, 253 

—- Cat-fish and bullheads . 48, 514 1, 453 
Motalle sso qcoswe <5 11, 470, 675 314, 763 Fresh-water drum....-- 470 5 

Trap nets: = —S=S German CAT Deena se 3, 041, 308 40, See 

Black bass.....0......-- piss a} 286 |"), MOCU SY oa aes el ae e iee aan 
Cat-fish and bullheads.| 200,538 6,049 || Elke perch (wall-eyed). See i pe) , Pike perch (sauger).... 149, 235 4, 480 
Fresh-water drum...... 25, 391 229 : : Gari s FOF Gyan |e OCksbassitsee. se esiasni. 100 2 

SNUCAND sca esse ee 52, 500 974 Sucker 82. 470 1.120 
lgi@udhil eee oe oaeebee 7,070 102 a Dun ep ob oo ops sods Soret Fo 

: wane = Sum=fisheeescseaceseere 82, 500 355 
Pike and pickerel ...--. 8, 945 198 Tht : 

. s eae Bele Wibiteibassesee eo. -caeeree 15, 800 316 
Pike perch (wall-eyed). 95, 300 3, 692 Velo Cemerch 10.145 102 
eke perch (blue pike). 41, 503 1,134 eS ISS ee OBER OR Coe ads 
Pike perch (sauger).... 190, 741 3, 817 ‘ Seen : z Ri 1,106 17 MotallS: aheteh ste cs: 8,417,818 | 50, 690 
StU Cone pe ae cece 22) 633 986 We aavese 

SU GR GB beta aee et 1S sec 28) lige Black bassicaeetetee 22,570 | 1,806 
Whit San Aid ee ag cea Pana = ye Cat-fish and bullheads - 387, 481 11, 625 

iteNbasse eas aeeloee 790, 650 15, 568 Grappi Gr < : MAP PLC we sess 60, 000 1, 800 
White-fish ig eon cscOeese 1, 807 143 GIS 200 14 
welllowzpercheerresssase 90, 899 1,266 || German Gar ee eee 29 1 

Z Moa STON LCL Sass een oes 6, 000 180 
Total ........-..---- 2,007, f08) a2, 881 Pike and pickerel ....-- 8, 497 680 

Fyke nets: Pike perch (wall-eyed). 14,113 1, 060 
Blac@ksbasswrsccsantes ene 14, 959 1, 067 Pike perch (blue pike). 201, 531 13, 306 
Cat-fish and bullheads.. 147, 348 4, 422 Pike perch (sauger).... 149, 018 7, 631 
Belseete js cae seseee sk 489 B5 isa SOURS CON pss saseeeeee eee 217, 672 10, 627 
Fresh-water drum...... 101, 019 1 648y||G Suckerseasceseeni. see ee 2,188 22 
Germanicarpiecseoaee ss 248, 781 4,102 Sunctishieeceese-aeeceee 125, 000 8, 750 
IMQONCYVC a eeaaa nso cec sce 38, 036 751 Wihite basskeeos= occ cee: 174 3 
Pike and pickerel....-. 5, 464 272 Yellow perch) -2...----- 215, 478 8, 230 
Pike perch (wall-eyed). 97, 409 4, 231 - 
Pike perch (blue pike). 2,472 124 otal Tashestee eee 1, 409, 944 60, 735 
Pike perch (sauger).... 228, 367 4, 323 
Rockibassia--cee eee eee 1, 593 34 || Minor apparatus: 
Suckerst72 2 ae. esac 240, 620 2,741 NPORSzeeancouseeseresene 982 172 
SUN=NShe Foes otek 7, 628 106 German’ Carpe seece saace IEPA ey 18 
White bass ...... 141, 325 2,801 Muntles arenes see oe 67, 211 2,324 
White-fish ....... 189 12 5 
Yellow perch 81, 045 912 Total. 2s. 55. S8ses os. 69, 405 2,514 

Motaliecs Jones ccs 1,356, 744 27, 582 Grand total >-..2.- 26, 227, 205 645, 645 

WHOLESALE FISHERY TRADE. 

The wholesale trade in fishery products is very important along 
Lake Erie, and is carried on at all the principal cities and towns. 
There are 42 establishments engaged, representing a total invest- 

They were valued at $741,680, and the cash ment of $1,305,380. 
capital utilized was $563,700. The persons employed numbered 615, 
and the amount paid in wages was $209,714. The total quantity of 
products handled was 61,369,911 pounds, valued at $1,664,838. These 

products include, of course, a portion of the catch from the Canadian 

side of the lake. 
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In the year 1899 the quantity of fresh fish imported at Sandusky 
was 3,500,298 pounds and of salted fish 650 pounds. The quantity 
imported at Buffalo amounted to 6,669,004 pounds of fresh fish, 43,877 
pounds of salted fish, 152,080 pounds of skinned and boned fish, and 
195 pounds of canned fish. 

The cities in which the trade is most extensive are Sandusky, Erie, 
Cleveland, Toledo, and Buffalo. 

Several fishery firms at each of these cities have considerable capital 
invested in fishing apparatus, principally pound nets, on the Canadian 
side of the lake, and a large proportion of the products imported was 
procured by this means. 

Table showing the wholesale fishery trade of Lake Erie in 1899. 

| Toledo, Ohio, | POt Clinton, | sandusky, Ohio.) Vermilion, | cleveland, Ohio. 
| . oO. 

Items. 

No. |Value.| No. |Value. No. Value. No. (Value. No. Value. 

} 
Establishments | 4 $31, 180 2 $30, 000 9 $206, 000 2.$30, 000 9)$139, 230 
Gash! capital! 522/22. ..--.- 36,150 sscsaste AD OD0ESeeeere ee 1033800)242occenc 3bsp00|Eeeoaceeee 100, 650 
Waresparide ab. 2. t=: Ge 4 bil ae as gece 13032 Sees as 37,620| 22 5-0csee 10; 000| Fa aseeeees 41, 088 
Employees ..... | = Seoeene 45 ltcmet is. 146) (eke Gila sae NOSh fase == 

| | : 

P sooucls han- Lbs. Value. Lbs. |Value Lbs. Value Lbs. |Value. Lbs. Value 

| 

Fresh: | 
Black bass ...|....----- be secee 16, 601) $1,494 27,658) $2,441 959 $96 1, 738 $174 
Cat-fish and 
bullheads..| 166,390) $5,455) 206,396) 8, 256 114,494; 7,041 17, 368 695 74, 252 3, 290 

Meg 34 Lee <i ee Cea bene a oaae SCRBe ae 172 11 1, 020 68 1, 555 117 
Fresh - water | 
drm paces 151 OOO | ec ZOD aw cracsiaispern| Seo siai 857,788) 3, 873) 571 3 55, 045 464 

German carp.| 550,574) 7, 183)2, 900, 652) 43,510) 501,142) 7, 928 38, 809) 29 32, 340 639 
Hermingy-.—.. 1,181,346) 35,439) 245,104) 7,353) 3,876,144) 88, 794/1, 752, 420) 28, 810) 5,328,090 104, 475 
lite. el 20 ed SER Se eel Pe Ge ants anne Serene | eenme oie aor See eee 5, 685, 144 
Pike perch: 
Wall-eyed.. 839, 236; 30,091 1, 160 81} 103,299) 7,747 
Blue pike .. 142,914) 4,288] 40,026) 1,188] 1,169,544) 35,133 
Sauger..... 8,046] 1,175,628) 21,215] 56,690] 1,417/  92,140| 2,206 

LOG Ka Sse ee otis a mites ate eoke os BEE A ails ote Se 62 OA SSO ee | Es Bal Eee eal ta ieee tess 
Sturgeon, 

dressed .... 12,568) 1,274 7, 525 602 L264 55 |i 4890 le creke terra eyererstorate 19, 561 1, 889 
Suckers ...... PHS ODT) Aa lOleeemisee el linsise ier 255,143) 3,034) 31,197 234 44,158 632 
SUMTHIN sorte ce pee menlbomness| cote necaltasaees TRA) Me ILO Ue oo Son) esse eee base csrobllbbosonoe 
Sronteesa tos SEs156| ele DTS See secre semen 10, 718 S57 | Meee leone 148, 250} 10, 918 
White bass... 48,668) 1,251) 151, 156) 3, 654 158, 524 4,601 17,105 428 95,073) 2,439 
White-tish ...| 717,992) 53, 473 69,739 5,579 331,971) 25,961 908 64 301,765) 24, 584 
Yellow perch} 183,056) 3,910 81,673) 1,633 437,111 7,787| 209,914} 2,413 636, 434) 12,729 
Caviar ....... 2,188) 1,533 220 198 tell )| (Orie = ae Peeesieo) Saaecescpe ose. s5o05 
NERO PN ee eee ee ee eee eae | Saecieeeclaeescoe 3, 960) Sle Ne seas See eee [Spaoocbp 
issih il c/s eeiepee tye) eeeen 2 yt Lee re epee res <3 See 3, 789 TG] | koe el begets seaemese rs lacsop sos 

Total=-= 242. 7, 022, 924/257, 594/4, 590, 224) 97,335} 9,016,648) 284, 955)2, 133, 147) 35, 526| 8, 108, 929) 207, 580 

Salted: yo ie Mae Nia | are 
12 (Gin tie yiees Oe Be Seer Bees Peeeeercel |< oer 160, 000 4,000} 140,500) 2,810) 1,145,000} 30,300 

Smoked: a= P| a a aes 
VY ee ee [eS TiO) | iro) Eee| ei el ee ce eee ere ae (eee 300, 54 
Herring ...... SISO G0 2iee ence - ener ees 700, 667) 35, 033 
Sturgeon .....| 59500), ee 4e860|Ssceenass|Secse2 31,734, 5,496 
LURTIIUT Oe ee eed See See] (Boks heii Sant y e| (Serene Amn ere | Bea Saree) aera - 28,650) 4,011 

Total: <7 | 344, LT) an iss ee 761,351) 44,594 

Miscellaneous: | i ieee | 
id eee seeks [Piece lees ASEM © Sy TOU Aen sea|t--o2ccle eee" aes ore 

SCLap saan eee ae | 2,000,000) 5, 000).....-...|..-----|---------- sposo oes 

Migtall's.c-s-s}semem ae loss Epeeaisaa setae 3,185,000, 8, 760|........-|.---+--|----22+---|-nere-+- 
-Grand total .|7, 151, 301 265, 712 4, 590, 224) 97, 335 11, 656, 048) 309, 357 2, 273, 647) 38, 336 10, 015, 280) 282, 474 
ae ee ee a a 
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Table showing the wholesale fishery trade of Lake Erie in 1899—Continued. 

Ashtabula Har- Erie, Pennsyl- |Dunkirk and Bar- a 
bor, Ohio. yania. celona,New York.| BUffalo, New York. 

Items. 

No. Value. No. Value. No. Value. No. Value. 
| 

Establishments ....-..-- 3 |$24, 000 4 |$158, 100 4 | $3, 650 5 |$119, 520 
Cashricapitalye ess ste seer |snecee ose SOHOOOM Beemer eeee MOSK OU Weehsaceses 1D NU aaecccospe 86, 500 
Waresipaid ett ass ceeealnesesee sce OF S840 eeeoecsne Bhi) IRounocusae 359008 |eeeeeneee 48, 742 
Emiployees!=------ ==. BL Sep eectee TOO) Feet mists 74 fl BEBE (2a saepearc 

a e | | 

Products handled. Lbs. | Value. Lbs. Value Lbs. Value Lbs. Value 

| | 

Fresh: 
IBIACKIDaASS a-eeeeas ee = 1,915 $192 20,771 | $1,801 4, 000 $300 22,000 | $1, 980 
Cat-fishand bullheads| 5, 244 210 13, 704 575 2, 000 70 | 28,400] 1,278 
Fresh-water drum ....].........-|....---- 67, 652 | 1, 258 2,000 25 40, 000 500 
German Carp.......-.-- 95 4 7,396 146 1,500 BUM eapeeie gua) |easaaoe 
ferrin gees sereeeecs 2, 846, 621 | 45,299 | 7,107,618 | 143, 203 |1, 332,073 | 22,641 |6, 060, 967 | 121,219 
BIG ETE Ngee tar iat as ye S| ona 7, 360 AAT |e at belle ane 27,000 | 2,160 
Pike perch (wall-eyed) 16, 301 693 48, 966 3, 764 15, 733 1,101 7, 845 627 
Pike perch (blue pike)| 212,509 | 6,329 | 1,162,513 | 44,608} 291,479 9,859 | 415,850 | 16, 634 
Pike perch (sauger) -- 2,394 72 2, 303 QO Ei caicts eos liars enteral Osis seein | ereeteraies 
Stingeon dressed ee sa) paseo eieatareate 40,840 | 3,860 6, 080 518 97, 545 9, 755 
Suckers!s cece ecceees 2,316 37 54, 674 1, 035 18, 017 248 42, 000 840 
Stn fish' yeeros ere tese oasis eee eetell ese tse cal | aioe | tanec 2, 000 DD al Geeta eel eee e eee 
UT OU Blan iie deed cae we lawetsarencel lone uincste 24, 867 1, 990 49,538 | 3,468 29, 100 2,619 
Wihiteibassiin2 sss eee 1,015 25 46, 871 1, 226 2, 500 31 6, 645 133 
Wihite=stishy 22sec aces | 248,183 | 11,585 500, 217 39, 840 60,010 | 4,182 198,000 17, 370 
Yellow perch ....-.... 322,768 | 5,242 407,825 | 11,278 55,903 | 1,232 | 346,300] 10,389 
(Chivatih =e Sao spHeeenae| Gon eemeoe anemic 6, 559 5, 267 346 | 216 7, 202 5, 207 
Thor RCS = See cde saallbqsoeasscs obgcneed sauasnseeea leapsocsal saga soeee lacoagecan 208 31 

Ota ee see os i2,-.c5% 3, 659, 361 | 69,688 | 9,520,136 ! 260,390 |1, 843,179 | 48,946 |7, 324,062 | 190, 742 

Salted: 
PIGTMIN SE see cece IL, 100} 000!) 245/750)! 156835900)" 40) 847) Fase c-eeeslecemecee 244, 033 2, 030 

Smoked: | 
Wel sees oceietedaassase iBaaadecaoe ondabo 16, 125 S06 ulate ccc ae|teaseces 700 105 
ET OMIT Artes 5s eee eel te ae coset ee eee a aet | eae rescore tel |e erate eseetoten| are eteretere tetera leverere teeters 204, 000 15, 120 
Stuns CON se Aes coals aetioe oe ecient 5, 600 2B i Sates aemind leciceeete 132,000 | 22,440 
TP OUG ses wee ctereis <lcto niore crs | ce aleeraseete oa | Sree pee eel Beerate ete areies ane tebe co meese race llepeteie pe toteee eel | metetevens vats 225 32 

Totaley.22 ssc eee sceeccoas|ouce seer 21,725 PD BAN| Sore core eee 336, 925 | 37,697 

Grand total .....-. 4,759, 861 | 94,438 |11,175,761 | 302,771 |1, 848,179 | 43,946 |7, 905,020 | 230, 469 

Summary of the wholesale trade of Lake Hrie in 1899. 

Products handled. Lbs. Value. Products handled. Lbs. Value. 

Fresh: Fresh—continued. 
Black Dass. s.c.006s 0 95, 642 $8, 478 TOPS se aeeeceheeaes 3, 960 $82 
Cat-fish and bullheads 628, 248 26, 870 Turtles ssssesteen- se 3, 789 189 
IMGlsisnaioenny ses 2, 747 196 ———————— 
Fresh-water drum....|} 1,758, 056 10, 348 Total fayoese scene 53, 218, 610 1, 447, 756 
German carp......--. 8, 997, 508 59, 469 _———————— eee 
ELerring ese secce eee 29, 730, 383 597, 233 || Salted: 
PINS See eee eee eee 5, 685 144 Herning aa aeeeecieeee 4, 423, 433 104, 737 
Bickerelé =f es -5esc5 34, 360 2,607 || Smoked st 
Pike perch (wall- Be] ses sas se Svat eee 18, 125 ip 15} 

Cyedye tt os sesae ees 8, 572, 445 178, 992 ILCrrin geen see cease 1, 344, 367 64, 433 
Pike perch (blue pike)| 3, 434, 885 118, 089 Sturgzeonkee-csseeeee 201, 501 34, 004 
Pike perch (sauger)..| 2,506,757 49,078 TTOUt Hee cee ee eoooee 28, 875 4, 043 
IROGkKshassis-oseeeeeeee 62 2 —————_ 
Sturgeon, dressed .... 310, 604 32, 788 Total sesso c= sec 1, 592, 868 103, 595 
Suckers/se-22 55 ts. 1, 029, 562 13, 480 ——————— 
SUMS keene ose nes 74, 669 1,115 || Miscellaneous: 
RRO UL eases eo 299, 209 22,425 Oiles eecstissceeesese * 135, 000 3, 750 
Wittitebass eee ccee seen 527, 557 18, 788 Scrap cesscsccenecseme 2, 000, 000 5, 000 
Winite=fishieeestesesee 2, 423,785 182, 638 —. 
Yellow perch......-.- 2, 680, 984 56, 613 Motalsaseeseeeeese 2,135, 000 8, 750 
Cawiar. se eseceeeciases 97,555 78, 201 _—$<<<—<—— 
NSinplass ieee smece ee: 208 31 Grand total .....-. 61, 369, 911 1, 664, 888 

* 15,000 gallons. 
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FISHERIES OF LAKE ONTARIO. 

The fishing industry of Lake Ontario in 1899 gave employment to 
315 persons, 297 of whom were engaged in the shore fisheries, the 
remainder being employed as shoresmen and on vessels transporting. 

The total investment in the fisheries of the lake was $78,543. Of 
this sum $55,348 is credited to Jefferson County. The fishing appa- 
ratus in which the greatest amount of capital was invested was gill 
nets, the number employed being 1,187, valued at $18,674. Next in 
importance were 144 trap nets, valued at $5,790, and 451 fyke nets, 
valued at $5,412. 

The yield of the fisheries of Lake Ontario in 1899 amounted to 

2,311,262 pounds, valued at $93,393. The principal species taken were: 
White-fish, 161,935 pounds, valued at $10,978; herring, 85,478 pounds, 
valued at $3,736; pike perch, 197,436 pounds, valued at $10,266; pike 
and pickerel, 100,365 pounds, valued at $5,861; yellow perch, 397,117 
pounds, valued at $11,426; cat-fish and bullheads, 518,423 pounds, 
valued at $18,834; eels, 123,840 pounds, valued at $6,163; sturgeon, 
139,385 pounds, valued at $12,049. Other species taken in important 
quantities were suckers, sun-fish, and rock bass. 

The most important form of apparatus of capture with respect to 

the quantity of fish taken was fyke nets, which yielded 833,982 pounds, 
the principal species being cat-fish and bullheads, yellow perch, suckers, 
sun-fish, and eels. Gill nets yielded 703,077 pounds, consisting chiefly 
of white-fish, pike perch, yellow perch, and herring. Pound and trap 
nets produced 551,975 pounds, consisting principally of cat-fish and 
bullheads, yellow perch, and pickerel. 

The quantities taken in other forms of apparatus were much smaller. 
The set-line fishery, which is carried on chiefly for sturgeon, yielded 

75,905 pounds. 
As compared with the year 1893, there has been an increase of 74 in 

the number of persons employed; $22,412, or nearly 40 per cent, 
in the amount of capital invested; 1,383,247 pounds, or 149 per cent, in 
the quantity, and $61,883, or 196 per cent, in the value of products. 
The increased yield of this lake in 1899 consisted almost whoily in the 
cheaper varieties of fishes. The only increase among the more valuable 
species was in white-fish, sturgeon, and trout, the yield of which was 
more than twice that of 1893. 

The imports of fresh fish from Canada entered at custom-houses on 
Lake Ontario and the Niagara River during the year 1899 aggregated 
2,650,939 pounds, the greater part of which was consumed in the inte- 
rior towns of the State of New York. 
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The following tables present by counties the statistics of the fisheries 
of Lake Ontario for the year 1899: 

Table showing, by counties, the persons employed in the fisheries of Lake Ontario in 1899. 

On ves- : In shore | Shores- 
Counties. sels trans-| ; . Total. porting. fisheries.| men. 

AGRE Oe 8 a - etcis - ae 4 SCORE aria See GRD RARGRDSA SSE omecesoacs GesaobcSse 130 12 142 
OSWEE OM cae ee wom socal. pss ceins Sat hereaad Beeson sisees soasneeer | 2 17 1 20 
Cay Pat eie sos. saee ce saersais\a.22< Se osiaesies Sem ee seep eicea meen Swe ocCeee Oi) escent 9 
Waive sash 2eereerees 9s eis wae SRST LeR SUE. SOA a ieee 3 39) |cceceecoes 42 
MONO C mes -fos tio og Saisie sors ciel Deeee Da aaiae Sots cetiememeciecls sae er eetete PT lessccseene 17 
Orleans Peete cre oe sais e oe, sched Se cee oii CES eich ee CIE eee er ene ere ee 26:1 -teseccaas 26 
INT Aa ten es ors arr 12 = (cite ee Se ene cite eae ecto ey | Sore sere te DYE ieeeaesacr 59 

Motel Saas Sak ape ge ere se en A OR eS 5 297 13 315 

Table showing, by counties, the vessels, boats, apparatus, and capital employed in the 
Sisheries of Lake Ontario in 1899. 

Jefferson. Oswego. Cayuga. Wayne. 

Items. 
| No. Value. No. | Value. No. | Value. No. Value. 

IVESSCISILTANSDOLUN Meee qoaeee are sealecesee cee. 1 $400 "| s-2ee-e |S ateeeaeee 1 | $600 
FROMM AEG ates a sees Se oral Se eyes nome ee sists 852s See Foal ose asre||eoelerars D4 Se meets 
OUbh tee Saas becca se aes Poem aces wad aheeacs los sommes DO) Anica, nod | ncaceeseeboaseeee 40 

IBOATS As eriese nc cee eee 119 $3, 202 13 585 | 9 27 815 
Apparatus of capture: | 
Seinessteseeaeseo ees 2 DOL eetceen| ae aaeeecee eeesse a ARE ere see 4 65 
Gallimets Ae eee .c jacsemonce 507 8, 743 54 1,500 2 5 110 950 
Poundimetsze-2 sos seees ee il (0) SE Shene heeeerse ac Soareac eee i Men ase o aeons 
PrAPMEtSiac oe tseercsicecce 125 5, 000 14 SAD eee cles 4 | 200 
Dy Ke Netses- sek sosen eee 328 4,110 9 90 15 150 50 | 600 
Mantabhiness vsencese sanoee lems ects LO) eee oat leemeeccee Waneeeae LDN ee retoee | 6 
Setslinesvyards22.5-e-52- 9, 501 171 | 35, 834 MSs eae 2egs| a eee 8, 334 25 
SICCONEE  pScEEEHeanebanetens 6 SHlacemnoge SE eseese Aen aS hello ecnc esc latocate, Weaeeene 

Shore and accessory property ....---- 135990) ese <see 0693!) seeeace | 25 \«l Saseee oe 815 
Cashicapitalleamacoctesesocee|eceeeee: 20; OOO emierleice 200 lane ecse) Saee 2 ae acte | teen ate eee ce eee 

NOtalES.s 2522 SNsocctine sc laces eee 5D 7 348al eae aene As DAG Alanon OD2 i see eesee 4,116 
| | | 

Monroe. Orleans Niagara. Total. 

Items. ay = 
| No. Value. No. |Value.| No. Value. No. Value. 

Vessels transporting .......- | Sy shats ata ots alate roletatcel| alate era eee Ws aie ate eroeeeners ears 2) $1,000 
TONAL Cie aac cacas oo ele | eee eiecierell Beet cieeeine | See cial bentasaes | See Seis | cee eee Pal RB cioe 
OUTER aoe tae eC ee als a ae ee 13 i Seas ees ee a mel oe ee 90 

DEY0y=1 ey ee ee 12 $455 18 | $795 35 | $1,910 DEBI || ee ibsD 
Apparatus of capture: 

SeINGS= zt eiee Shas .c Ss cece a lace wesee ioe es ete 1 3 1 8 #8 126 
Gillnets jesecee oscar et 88 440 52 | 1,042 374 5, 994 71,187 | 18,674 
Pound MetS 322. -hee-e eee. Nsicie cistelessi| sie geste rceicje|| Saw siden ® Ibe miatacis | ta cereieioel Cee cian cena 1 60 
CELAD NCIS <etyes a sed re site he seer eees loa eee cneloeeeninge |temee ccc 1 50 144 5, 790 
Myke mele ca aseeccn aeatece 18 200 15 150 16 112 451 5, 412 
DipMets. aes wees cesses 4 20 epics oc7l| baxiat maltese oe oo) someone 4) 20 
Han@ulim ess os 2 tres c65 ta265!| Sao need estes ook ese oben] s see eons eee ll aceetaeee |e aera 37 
Set lines, yards....-.-.:-.- 3, 334 10 | 27, 668 153 | 99, 668 472 | 184,339 949 
SDEATSE acrjacisio cae eeeee nee os | Roseteer ladeeececeellaceee cee pacpaces||lacbooeaq|soscoekeac 3 

Shore and accessory prop- 
CLUY Jccee saecesie nneee eae y 18, 060 

Cash capital 20, 200 

Ot Sea eee ee ae : 78, 543 
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Table showing, by counties and species, the yield of the fisheries of Lake 

647 

Ontario in 1899. 

Jefferson. Cayuga. Oswego Wayne. 

Species. == a 
Lbs. Value.| Lbs. | Value. Lbs. Value. Lbs. Value. 

BIRO passes. se: jas scence | SOCOGH MG aE OOS: |e creas cleietesaieme<l| 2, 500 $200 5, 581 $535 
Cat-fish and bullheads.... | 329, 991 | 11, 474 15, 914 $552 7, 200 288 43, 868 1,701 
IDR os SOS See ee | 118, 084 5, 902 1,706 57 400 20 2, 552 127 
Genmam carp. ses.--------- | 1, 000 BU) |.babaescuc Moseease boceescbaa| Aapeered Pasaneocdor Saccccsc 
Hers e, ineshrsc esse o5 se {= er si700 DBI aor le Sees [Eee aynccal ecantinee 18, 396 781 
Herring, salted.........--- 25% 600) mel O24) |r en eee | yeRN oer ha}ofell everersicha ora mie tetee toe Ree 
MANO WSiacasosctcetseue<< USSR E 500 QoRCop ad Bip Gente Al Rees ceacies Preset ieee esl Seer ee 800 50 
Pike and pickerel ........ 46,339 | 2,789 1,410 71| 2,500 200 | 38,955 | 1,862 
Pike perch (blue pike).... 20,773 | 1,009 9, 436 AUD) SRP me eal lcis-cls tee 27, 714 1, 485 
Pike perch (wall-eyed) --. 9, 385 750 150 8 700 BG) \/E 5 ccc Scllneee eee 
RO GKIDESStee ecb es ec 26, 450 265 26, 000 20H aten eee | ce retcteios 38, 778 1,112 
SHUT EOD Se seeean eee ces ccc 30,086 | 1,741 QORSS 7 25066) essays cereal ecicmiosee 3, 000 340 
BUGKOrs ait ce wae ose es 124, 764 1, 484 38, 700 774 | 1, 200 36 67, 474 1, 987 
SRidaii NS at ae ae ee 107, 129 1, 070 11, 900 238 | 2, 100 63 20, 032 553, 
SPLOMbes = sce eeoss sesso ne oe 14, 400 PaO le sere cyrocta|s ofeiatatsa| Sate sates |e ae aera le eee eels eee 
Winite-fish: ss .sen oscar. 14, 280 Ce Ot ae es aaerel Mop erne paciecus > oel e Scicmere 460 28 
Wihite-tishy (lonpoyawn) $2 s-| coe sec lam aiseicte RaSeocnacelbaaceser 1, 200 72 100 5 
Yellow perch 2-2. -.2--.-. 149,938 | 2,070 25, 600 707 7,200 304 69, 769 2, 823 
INUOSS are soeccs cca seecesce 1, 750 B06) 22s S22: ee Ce Coe 

Mo tales Ae ces eee 1, 065, 634 | 34,323 151,703 | 5,465 25, 000 1,239 | 332,479 18, 389 

Monroe. Orleans. Niagara. Total. 

Species. ara 
Lbs. Value. Lbs. Value Lbs. Value. Lbs. Value 

IBTSEKAD SSS po oes se sc Irarsint Berar ARN Ah oe |e ee terse ila Reem ty Ul ae Ea i eNotes aren 48,046 | $8,183 
Cat-fish and bullheads....| 16,850 $635 22, 200 $888 82,400 | $8,296 | 518, 423 18, 834 
[DIR pee Lae eee ae ee | 548 DT sha eae © |S ee 600 30 | 128,840] 6,168 
(GPeingn aly Sly Ceo Eeigo eam bebe sacs Cec B ects IS Op coareG lo Grcoonel aes sacred |lSserecnse 1, 000 50 
Herring, fresh ........-..- 26,106 | 1,195 800 56 8, 826 399 | 59,878 | 2,712 
Berney salted’... 3-225<2: Pre pe ea ee Sie, aN Slee eye here cee rote] mic ee oeye 25, 600 1, 024 
J TCS C0 fo ea a te Seeks Sereia| BOSBESDS 500 25 2, 700 135 4, 000 210 
Pike and pickerel......... | 3, 561 204 | 2, 100 105 10, 500 630 | 100,365 5, 861 
Pike perch (blue pike) --- 4,127 | 221 | 6, 846 347 118,100 | 5,905 186, 996 9, 489 
Pike perch (wall-eyed) -.. 175 | Dy | osdtscemei| esate 30 2 10, 440 827 
UC) a uC E Sal en i 3, 900 117 | 1,596 59 6, 244 250 | 102,968 2,323 
SINS COM ee etven.s - arose 2, 943 | 449 29,539 | 2,736 52,930 | 4,717 139, 385 12, 049 
SUCKERS et sence scot c teres 10, 400 272 | 4, 000 100 17, 800 426 | 264, 338 5, 029 
SUMED eens aaeee cee 2, 888 | Sia|'Ssseasnsse Wo sae cee 4, 400 88 | 148, 449 2, 099 
RYE eens eect eeec ese oneeses [Beaetens | 25 2; 1, 007 77 15, 432 853, 
Wihite-fish Sssee" 3.82 2. 80 5 17, 215 1,174 | 129,900] 8,785 161, 935 10, 978 
\Wvintitesitsia. (Ui erei ny?) Seppe lesoosacees bec: Seed |poooccobpe] besoosed sascchacod| Seponane 1, 300 77 
Mellowsperchivs sc =c ssss- oe 25, 285 924 14, 050 565 | 105,275 | 4,033 | 397,117} 11,426 
[DIES - pp ose oNSMSCE Sates] Meee ae sows lparoestel are smecter| Sa aRr ane lec tetera Sears 1, 750 306 

ROtATRO ess see 96,863 | 4,147 98,871 | 6,057 | 540,712 | 28,773 |2,311, 262 | 93,393 
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Table showing, by counties, apparatus, and species, the yield of the fisheries of Lake Ontario 
in 1899. 

Jefferson. Oswego. Cayuga. Wayne. 

Apparatus and species. [esta 
Lbs. , Value. Lbs. | Value. Lbs. Value. Lbs. Value. 

| | 

Gill nets: | 
IBIGKOlte UNIS) GSnoddn acon ses|lboddenoces Jaaoadeds|dobasacqos SE SonpAloonadsdondllgocssass 1, 381 $115 
Cat-fish and bullheads ..|.......--- Stee toes etme nee [ee ees ra [ES Sees ai cla 1, 800 18 
Herring, treshyeceeeseees| esas. Saeee bas Raceaaaces Bee aeoes asec seed eseoerce 18, 396 781 
Herring, salted .-.....-- 25; 600 | $1,024 |_.-.--.... aesornc) Samnenetad oacpacs dasasdacad|lasasbose 
Pike and pickerel ..-.--. 6, 400 384 800 | $40 | 800 $64 27, 411 1, 382 
Pike perch (blue pike) - 5, 800 260 6, 100 6113)0 BeBe eee aan eso 19,073 1, 041 
IROYELe OES sHenaoweccned|lscencoua: ||dososdacl|Sasecsoan= lbepegogs||Socestoue \oossesos 2, 845 85 
Stureeoms see acsce cae 21, 680 1, 285 SY BYU) |e WEB Ws) ences assse aeseeoae 1, 200 184 
Guiekers@eetisace ede cecc | bacoonecea|eaeee ccs 3, 600 W2il . aoe ok se] ceceicer 6, 800 204. 
DVO Uh som nee etelacic.saee tine 14, 400 TIE Beeacose ae Gaeecare ltveiaeetaes | Ss misccee| Saeceeen el Seen eeae 
Wihitte-fishiecee oe. s-se< 2. 8, 000 ASA heels eyo Samet s seamen cel eather 250 15 
Wihite=hsh) (long-jaw) eal \semc sae wisi eminem eee Keeeecead 1, 200 72 100 5 
Wellow,perch®- 4. o-=----- 5, 600 112 9, 000 270 2, 600 104 21, 864 913 

Motalsecets 2c cesses 87,480 | 4,323 32,870 | 2,012 | 4, 600 240 | 101,120 4,743 

Pound nets and trap nets: | 
Black ibass@.cee-- scenes 11, 765 7 fl eee a4 Benet Eee ee ee ornate Saoaramas:ll>scadsion 
Cat-fish and bullheads..| 103,622 | 3,628 1, 600 AQ!| aec.-stns|loaoceces 1, 400 56 
Helse .ceecssesccssese 79,321 | 3,966 1,100 BBiils cased se|Weseeeee 225 11 
Germantiearpaee-ses--e =e 1, 000 DO) | srediseers oo | Saeici eal erscine trees Rasedand |Saeeaaaseelscastoos 
Herring cece se one cee 5, 750 QSL se aes Sel ee eteee e| neem allen oateeel| treet | eeicreens 
Pike and pickerel.....-. 24,546 |} 1,491 210 dU Po eRe I An easiness nrsetes 
Pike perch (wall-eyed) - 9, 885 750 150 SHE Soe soe secsel eae el Metatse re re 
Pike perch (blue pike) .| 14, 973 749 3, 336 IG Tal sceceeece| comme. | 1, 200 72 
INOCKsSDASSHE cece aseoeacee 21, 950 220 26, 000 620! ass semecis |Seatacnee 5, 100 102 
Stureeoniaecese.-=ce eee 1, 440 NU a secricts cccncac] Eee aoe peceorcel iccrsoacdos| toc ote a7 
Suckerseessceess seers: 50, 020 687 27, 900 Bits) |eoossedee ees nee 5,900 |} + 128 
Sum=fishtess-ce ss cer -cen 36, 551 365 8, 100 G2 Rae eel sae ome 4,812 96 
Wihite-fishi aces 2-2 ose 6, 280 BOQN Reet eeceee|ecceisecs Saas oe Posse ee eens 210 13 
Mellow perchs:-+-2------ 58, 829 923 10, 500 SIDI cece canalemeasace 4, 200 126 

Totals ses s<5 = 2i2skias 425,432 | 14, 540 Tee NRE eee eS oacdlocescooe 22, 647 604 

Fyke nets: 
Cat-fish and bullheads..| 218,369 | 7,566 14, 314 512 7, 200 288 34, 684 1, 387 
HEL Ses Sateen ae joes 38,113 1, 906 606 24 400 20 1, 706 85 
Pike and pickere!....... 14, 093 836 400 20 500 40 1,444 72 
Bikemperchr(blwespilxe) is Pesce sae sa semeeel ese eisteniac| | eisiseiaiets) eeiaeeieseers eeteecee 7,441 372 
ROCKIDASSHA es Seceeeese- 3, 500 Ole Geb coocnae Happ caael Score osoad boaserec 25, 300 759 
SuckersiGo)-2 50. 5. eso. 57, 944 579 7, 200 144 1, 200 36 35, 664 1,070 
Stmenishpessencee seer eee 69, 858 698 3, 800 76 2,100 63 9, 820 295 
Yellow perch .........-. 83, 709 1,017 6, 100 122 3, 000 120 16, 100 588 

otal aeqewasereeee nace 485, 586 | 12, 637 32, 420 898 14, 400 567 132, 159 4,628 

Seines: 
Cat-fish and bullheads. . 
IDS sabese pease a aeenaaee 
Minn OWS*a-2 = ssescese a 
Pike and pickerel....... 
Rock ibasseresa-aeeen sees 
Suckersisseset obese 
Sunm-fishayeeecemccee eas 
Yellow perch ........... 

Motel = hason- oocsane 

Hand lines: 
IBlaCkabassiaaeae erences 282200) |W D TA et cclisect|acmmecras 2,500 200 4, 200 420 
Piketandipickerele: sscsc\s2 seen eee Ihe aAreferats tell di sveiasa-cPeiicrs llsiemternee 1, 200 96 5, 100 408 
Pike perch (wall=eyed)))s|< qos seta | pasete sell sloce sete lec [stemeeeee 700 BG's s2 = Geeta eerie 
Melloweperchseceee sae |-essaincee | meeeee se | eases cod emeeeees 1,600 80 15, 200 690 

Totalss caecscclens se. 28, 200 MU OTA AS ccte:a\sieictevel|eeeesoee 6, 000 432 24, 500 1,518 

Set lines: 
Stureeoneeceerceeencnee 6, 966 302 7,517 A era lerate istecs|| ise staal 1, 800 156 

Dip nets and spears: 
LOPS cme eee sere eae nese. 1, 750 306) «sisi ve, ciswis| Cawereeee [Seat eae cee omic eee [tise eines eeeeeees 

Grand total ......... 1,065, 634 | 34,323 | 151,703} 5,465 | 25,000] 1,239] 332,479 | 13,389 
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Table showing, by counties, apparatus, and species, the yield of the fisheries of Lake Ontario 
in 1899—Continued. 

Monroe. | Orleans. Niagara. 

Apparatus and species. 
Lbs. Value.| Lbs. Value.| Lbs. Value. 

Gill nets: 
enn es ineSh ose voce e eae ene ece a <li 26,106 | $1,195 800 $56 8, 826 $399 
Biketand pickerelio ee. - 2-2 aa 5c. n---- 2,705 0 Sy fal ere ets ERE Oer ey Prtecin stoic lsAncamac 
PIKE PELE UN MALL e Ved) ose eee acne tanec |e cess [eeroeceec| Aascisene 30 2 
bike merehy (DOE PIKe) yo oae = seen cere aa 4,127 221 6, 846 347 | 118,100 5, 905 
IOC KSDASS eee yee nae oe eee seek een conse cesccisaeleweeas es 1, 596 59 6, 244 250 
SiS OO Te Bane soos 56 Ss seas es eee eer obs oe lpocse nese ssouscrs 10, 060 842 | 15,730 1, 466 
IEPOT  eoge 3h occ cea bc See ASP Manone eeenenon paaspoodod Gosesgae 2 1, 007 77 
Vint Pale es es eee ene eee 80 | 5 17,215 | 1,174 129, 900 8, 785 
pelo W,. PCLONis-co2e a oases eases eecronse 18, 385 | 493 12, 750 513 | 101,475 3,919 

ROtales eee ae ete ea he eee ce esees 46,403 | 2,071 | 49,292 | 2,993] 381,312 | 20,803 
Pound nets and trap nets: 

Gai-ashvand» bullheads== —- =: 22227 s2a-0ste|Seeee ease aloes es se ss oes ae eee 12, 400 496 
[ROIS (A Bae ccs Seen eee eee mer Se ace 2 
SSETDLG D8 A BERS eee eee SEE cae 
SHiMsTA Nh os53 os eee Son OES Apeesear esate 
MEUOWADELGD = 222 a5= a s3s522 ss scea5=se- ne 

Sp ball Sees sees = Sees aaa toes 
Fyke nets: 

Gattishvand) bullheadss5 3222. -22: <2 - 
10S SS Be RCC OB DCD Ene ene Go Ronee can am esee 
PAKesAmGnpIC Keres senna oe cine ae 
Pike perch (wall-eyed) 
RG CKIDASSH ea ats oe ae eee eae esse eee as 
HCKETS ete ese ao ewe ee aia e aioe eeiaitos 
SINT Clie ta ee oeeeeceenae aE soar See ee 
PHENO WEDeEC Risen stern seep aac emcees) 

IO? a ecLeseacudsects deabeseeberaaeascc 
Seines: od 
WDM OW Wiskiric comeensetcs sen seospecedaseeseces pospodsosellsssecuse 500 25 2,700 135 

Set lines: | 
SUMP ROO enn a neeee seo sees sep peSesepesnS 2,943 449 19,479 | 1,894 37, 200 3, 251 

Dip nets: 
EMO mw DELO Mtet aes cas saas-== nem =- =.= 2, 200 THK) || Sees Se Serle = Be os a nes Raamao ee 

Gren Geto baliee- Sacre sai ere arm = eal 96,863 | 4,147 98, 871 6,057 | 540,712 | 28,773 

Summary showing the products of the fisheries of Lake Ontario in 1899 

Apparatus and species. Lbs. | Value. | Apparatus and species. Lbs. Value. 

Gill nets: | Fyke nets—continued: 
Paiste Ka ISS ee eee ae erae 1,381 $115 || Pike and pickerel .....-- 29,893 | $1,750 
Cat-fish and bullheads. -.. 1, 800 18 || Pike perch (wall-eyed).. 175 11 
Herring; iresh).. ===. --= =. 54, 128 2,431 Pike perch (blue pike).. 7,441 372 
Herring, salted =: s..=-+ 25, 600 1, 024 | ROCKADASS*4- coo eee nee 32,700 911 
Pike and pickerel .......- 38, 116 2NO2 7A es SUCKETS asset eee ne 130, 408 2,551 
Pike perch (wall-eyed).-.- 30 Qe USUN=fiS Mises yas erosiseee 88, 466 1,219 
Pike perch (blue pike) .-- 160, 046 8,079 Yellow perch........-..-- 119, 909 2, 220 
IRGCHSDASS Soon ae es oe 10, 685 394 —— 
SiS) i eee eee 62, 040 5, 102 TOtalese ees ee ee 833,982 | 25,172 
DUCKEIS ese ea once alos 10, 400 276 Seines: ————— | ——————— 
iis 0) bt Roem ee ee ene 15, 432 853 |; Cat-fish and bullheads... 13, 984 520 
Wihritesfisht ees: 225 9? 222. 155, 445 1OSAGSI ||) weMelS/ 25-8 o5cehass a2 =e < 1, 221 61 
White-fish (long-jaw) ----. 1, 300 atte MINNOWS! == o--ene sce 4, 000 210 
Wellow)perch--=- -=-—---=* 166, 674 6,324 || Pike and pickerel .....-- 1,300 78 

— ROCK PASS ese ea csse ee 6, 533 176 
Otel ses ek tek: 703, 077 37, 185 Suckers 8 See ee eae 36,310 753 

Pound nets and trap rets; —————= SUNS! foeae soe esclec ces 6, 120 169 
Blinc bss 3" 2oos. eee 11, 765 824 Yellow perch. ..--.----.- 14, 205 524 
Cat-fish and bullheads....| 119, 022 4, 220 
WMeIG S728 sea ee scene sce 81, 246 4,040 Totals 5.2 52ssseccens 83, 673 2,491 
ErmManiCArp. 8. 6-4 1,000 50 | Hand lines: dl —— 
Merning 228 2: 23233325. ase 5, 750 281 Blaekpass-s). 32. serene 34, 900 2,194 
Pike and pickerel .....-.-- 24,756 1, 502 Pike and pickerel .....-- 6, 300 504 
Pike perch (wall-eyed)... 9, 535 758 Pike perch (wall-eyed).. 700 56 
Pike perch (blue pike)... 19, 509 988 Yellow, perchias-<.ss.-s == 16, 800 770 
Rock bass 53, 050 842 
Sturgeon 1, 440 104 Motalorsate esac ess 58, 700 8, 524 
Suckers 4-52-23 -252iccc5=5 87, 220 1,449 || Set lines: —————— | 
SUMTSH eee a ee Pe ces 53, 863 711 StUrseom sce sees eee 75, 905 6, 843 
Wiktite-AS hye S40 seme 2 oS 6, 490 515 || Dip nets and spears: 
Vellow perch <2o seo on nn 77, 329 1,478 Yellow perch...-...----- 2, 200 110 

SS HTOPSS:ccmestace5-ssees =: 1,750 306 

OED eee ees oe 551,975 | 17,762 
Fyke nets: ——————— WoT eee # See ee 3, 950 416 

Cat-fish and bullheads....| 383, 617 14, 076 | es 
RGIS pen Ss Seelam 41, 373 | 2,062 Grandtotalsss—-5--- 2,311,262 | 93,393 
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FISHERIES OF THE ST. LAWRENCE RIVER. 

The fisheries of the St. Lawrence River employed 69 persons, the 
investment amounted to $1,323, and the catch, consisting of sturgeon, 
minnows, and suckers, amounted to 81,900 pounds, worth $6,988. 
The minnows taken in these waters are sold to sportsmen for bait. 

Table showing, by counties, the persons, apparatus, etc., employed in the fisheries of the St. 
Lawrence River in 1899. 

St. Lawrence. Jefferson. Total. 
Items. ; —= : = 

No. | Value. | No. | Value. | No. | Value. 
= eae 

Mish enm CMe acy aaiersyate seers sitaciewla esis siete ei een Cth Resanas aes 7 i RA AIS 69 Sess emee 
Oats ea ssc ociteciccmmessccciceecsscececes oaks sesh oes 43 | $250 11 $110 54 $360 
SCIMES# Saaditeae tare cele Soe hes ee Nee repel sa ac, Bee 3 60 13 234 16 294 
Setslinesw seas see Sle ae ceeccee ice eernemseecs Re el sae S60) Fe. oe Eliesoos ‘69 
Shorepropenby/jecets cia -ci- oeeleeictoeee tose cei 300" | Been ce seen eal meeee 300 

RO LHS Rate eee ens ae ee ee ce ake O70) aes B58} Godse |. “1323 
| 

Table showing, by counties, apparatus, and species, the yield of the fisheries of the St. Law- 
rence River in 1899. 

St. Lawrence. | Jefferson. | Total. 

Apparatus and species. —— SSS 
Lbs. Value.| Lbs. Value-| Lbs. Value. 

Seines: i 
IMINO WSes een cS Sends ha cane aolecs arses 800 $40 17,900 | $1,343 18,700 | $1,383 
SUCKEers eet ere a eet eter eens seen 14, 400 72 | NER Ase lee eae 14, 400 | 72 

Mota M one dt eclseecliasos. SO crates shes elec 15, 200 112 | 17,900 |, 1,348 | 33,100] 1,455 

Set lines: 
SULTS COM eters tacts yetertoyayo lle neiors, coe eri eee tele 48,000 | 5,400 | 800 133 48, 800 5, 583 

FISHERIES OF NIAGARA RIVER. 

The fisheries of the Niagara River were of minor importance; the 
yield, consisting of perch, white bass, and sturgeon, was 13,170 pounds, 

valued at $616. Practically all of the catch from this river was taken 
in a form of apparatus known locally as a ‘‘ fishing machine.” The 
use of this unique device, which was prohibited for a number of 
years, has recently been permitted by the State of New York, within 
the limits of the town of Lewiston. It consists of a framework of 
timbers extending out from the shore about 20 or 30 feet, which is 
heavily weighted with large stones to prevent its being carried away 
by the swift current. In the center of the covering of this frame- 
work is a well or opening enclosed on all sides except the one facing 
down the river. A square wooden box with sides about 8 inches in 
height and a bottom of fine-meshed iron screen, arranged to fit loosely 
in this space, is raised and lowered by means of a windlass. When 
in use the fish passing close to the shore to avoid the current enter 
the sunken box, which is raised to the level of the platform about 
every half hour. The apparatus is in use from about the middle of 
May until late in the fall. The remainder of the catch from this river, 
consisting of sturgeon, is taken by Indians with spears. 

The fisheries of this river are all to be credited to Niagara County. 
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Table showing persons, apparatus, ete., employed in the fisheries of Niagara River in 1899. 

Items. No. | Value. 

USE CUAUE BE eI eat chon ia eles ioteietee melons a ocieionini che seca se pb seie dese atdien.ciieene stein Fal eye 
MUIR ERE A OaaT) LC ETC tty eee ee ee Ne ete ott eae aoe oe era vee son eieinke cs maaan cures Seat ee 4 $400 
Box PSEA ene eee St LE ey cia) te Pace NEL Cha wih otpe/sialaja aqadanaicteraterss 4 
HOLE SPEODELU ec ane etiam ccicm cicincncia ic clne sinew sinie erclsisa ei sicusio'elc Sele Gack Weiss Suis Swiawmeravin inewmcce|ecmene 80 

THO See 3 aoe SSSERE oes ao aos eo aneee Oe BOE Oo eee ee aa a ae Weigeers 484 

Table showing, by apparatus and species, the yield of the fisheries of Niagara River in 1899. 

Apparatus and species. Lbs. | Value. 

| 
Fishing machines: 
PSNI ED ENGIt see mca epals « alyhre aiaidis Weyer ctaineisa et otacinie e aleiaie Sie ale ole amore Seis slew ee 9,900 | $396 
SURES EO Per tect ee een ca are Sim Sey Bee ers eRe ea cla tare seomtatatale eee oiete mero o wlave\s icc ahaers 300 | 18 
NVSRECO) RSS teen wei tame e ciee mtea'c clean oe abt cys cieies onic slate acc neminsiocehnded bec aceeen' 2,300 92 

PRG see rs a sia Se ace sec oe teciinaniee Ginn Same siecle ae eee ietee Sacmisiative ssl sa 12,500 | 506 

Spears: 
AUER EO Merete fare ter cnyee oe a am ann SS mos ae Sim SSIS SE AIRE caine qe Deeieay alciw\Sje'as 670 110 

THE FISHERIES CONSIDERED BY STATES. 

There are eight States bordering on the Great Lakes, all of which 
are interested in the fisheries. The States located on more than one 
lake are Michigan, which borders on four lakes, and New York and 
Wisconsin each on two lakes. 

In Michigan 3,427 persons were employed in 1899; in Ohio, 2,168; 
in New York, 1,367, and in Wisconsin, 1,352. In each of the other 

States the fisheries are comparatively limited in extent and therefore 
give employment to a much smaller number of persons. 

The investment in Ohio was $1,872,522, being larger than in any 
other State. Next in importance is this respect is Illinois, which has 
an investment of $1,871,341, although its fisheries are not extensive. 

The greater part of this amount, however, represents the capital 
utilized in the wholesale fishery trade of Chicago. Michigan has an 
investment of $1,287,448, Wisconsin $619,339, Pennsylvania $456,102, 
New York $401,748, Minnesota $76,007, and Indiana $33,214. 

The value of the yield is perhaps a better basis on which to deter- 
mine the importance of the Great Lakes fisheries in the various States 
than either the number of persons employed or the amount of capital 
invested. The products of the fisheries of Michigan, which were 
greater in value than those of any other State in this region, aggre- 
gated 32,368,852 pounds, valued at $894,060. The fisheries of Ohio - 
exceeded those of any of the other States in the quantity of products, 
the yield being 36,624,400 pounds, valued at $677,305. Wisconsin’s 
fisheries produced 19,530,430 pounds, valued at $454,165. The value 
of the fishery products in other States was as follows: Pennsylvania 

$275,887, New York $241,916, Illinois $37,284, Indiana $16,490, and 
Minnesota $14,332. 
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In the following tables the fisheries of the Great Lakes for 1899 are 
presented by States, while States bordering on more than one lake are 
also treated in separate tables: 

Table showing the number of persons employed in the fisheries of the Great Lakes in 1899. 

| 
On vessels 

On vessels In shore | Shores- 
States. fishing. aera “| fisheries.| men. Total. 

ING WaViOL Ke Memaee ses commen ike Sie blot eieeieiem cleerseneee a) ||) 5 1,190 117 1, 367 
Pennsylvanilarss: sues oss eae e ee ences aneees eee 156 2 206 100 464 
ODTORS seen aera einireners Gere eie etre ee Sten eects 363 55 1, 268 482 2,168 
Machiganmtacs.cecn eee ees 321 15 2, 632 459 3,427 
JMGVAan ay Sane 53 ease cece (ohm eerie soue 42 6 56 
BDU SG) Dien Satan cea ae GeO eS Das ee Uae aM SA SHS soon 205) Eemeeeeace 286 379 685 
WiSCONSIMMe a cotsa sere & ach aoe oe soe ee Sais Osea 233 15 906 198 1, 352 
IME TITI EROTAS c sere ais leisi ones seizes aisle eres oemuennatied | Sasessee cel Saeaeeaser 127 24 151 

ROLE ic yee an A eS Ae SR re 1, 156 92 6, 657 1, 765 9, 670 

Table showing, by States, the apparatus and capital employed in the fisheries of the Great 
Lakes in 1899. 

New York. Pennsyl- Ohio. Indiana. Michigan. 
vania. 

Items. 

No. | Value.| No. | Value.| No.'| Value. | No. | Val. | No. Value. 

| 
Vessels fishing’. .-2......-.- 10 $34, 000 25| $60, 200 50) $187, 200 1 $6, 000 49} $153, 500 
TONNMAL ES ae~ a 5ena=scscee Gil Saeeecee 284) seo snes (h))) Bosocoee Bmilgcsase 916) oscs cece 
OUTht aca sa nsec cates Sesese TOU Ulaaooes 205485 |e see ASS 320). si 450 eee 35, 345 

Vessels transporting ....--- 2} 1,000 1} 1,000 16) 1635500) 2222s eee eas 5 14, 450 
MONNALE ese hee sesercee Da etna IGlsasccece [ee Sb il cess Saas a aael bees 150\3 22 sees ce 
OMG se eye Sarsisce eee ls eeces 90) e252 OO Z eee 95630]: ees Resse sees 3, 796 
BOatSHeesese see soos eee ee eee 421, 18,437 49| 8,055) 630) 57,797 34) 1,195) 1,447 91, 969 
Apparatus—vessel fisheries: | 

POUNGIMNetSisee ease tenes aeeee lees Sere We oe EH ERE eee see ee etek cee | cree | ercreea 45 2, 565 
Galllinmets aa see ee 2,995) 17,133) 9,024) 51,962)/16,999) 91,775} 750) 5, 250/20, 203}, 158, 236 
imes| shes et ee ae ese ocr eclbae Saale mace Sasceel sees aces | ee ces | bneces|aeeces 7 

Pound netsand trapnets.| 169) 6,885) 152) 23,610) 1,245) 269,875} 15) 4,675) 1,809) 253, 478 
GuillSnets ec cep rece secre ee 4,471) 40,709} 2,340) 14,130) 7,086] 32,147} 185] 725/14, 458 99, 772 
Seimeshsesb es se ed 28 820 be cee al eae 92 NAD ee alocosen 42 3, 053 
WVIKE/N Clg anna Soseeeeees AGED N42 een emer: DDD W5s180|- Semcleceeee 5385 9, 242 
WANES Fees ssmciee eccsee eeeahe cece SHO7D|Sa-eee 90 n22-82 1O0)eeeee 144). 22a: 2, 237 
Other apparatus) ------4--|- --o-- ADT sietacte aera Fate cise 14D er eal socio] meee 807 

Shore and accessory prop- 
ORLY eco eae meal caters 146, 585)... --. 7420 | eens 784, 115]....- QeO| ace ae 340, 928 

Cashtcapitall meeps ceeecacees |teseee | 1195200): 2 = 1055000|3252-5 309, 700}... -- 5000|222e=- | 128, 000 

Potalessas soo ohne Geceee 401, 743). ..-.-- | 456,102). .---- 1 S722 | sasa a ooy aL eee | 1, 287, 448 

Tllinois. Wisconsin. Minnesota. Total. 

Items. ; SSS a = 
No. Value. No. Value. No. | Value. No. Value. 

1 | 

Vesselsifishin ps ae s1)seatee'semiae 4 $10, 500 ANY |i S121 GOON Feces enecices | 179 | $573,000 
PLOMNGS sees eee sia DS | |eeeia= ier 603! S252 eee nesleoase ease eras yEtsV it fall Boaesaeeee 
OUttE 584 ose ee eee aecisere O85 aes ee kee 1h a Ko! a IS ees [lets ec eee eet | 127,795 

Vesselsitransporting aa..2 a see |e eee cesses iar 5 6, 700)|/S2=-1 |edeocoes 29) 86, 650 
Tonnage esis. see ee he seas Pee nas poet ieee t W25) lis Sees seis elice nee Meee setts 664s ss sec eee 
Outhitiesecce bee: ce Senet Se orcs Seoeeeiers | Seles sale ee | Neem FOU Oy Earle esac | erence 15, 176 

BORTSRee Eo sate eee scone seen 37 2,145 572 40,238 | 91 | $7,930 | 3,281 227, 766 
Apparatus—vessel fisheries: 
Pound nets 2222245 pest S| ese eee ee ook Ea So ae ye Seteiera Seornial arereeetstaee | 45 | 2,565 
Gillmets: 2G a8..see os see eee 1,369 Gs i7tsi0) IP aes alae, Ie by (ofe{0) Sead beasscoe | 63, 497 433, 816 
IDI Soca soase eee nsaodasgae boneceollotcooconodslleasocccc 410))|-Se3||2 face ences 480 

Apparatus—shore fisheries: 
Pound nets and trap nets...- 5 1, 385 391 96, 935 Gol) LS O00n | Ss a792 657, 843 
Gilly ets: ee es we sey cee 713 38, 210 | 12, 262 51, 335 | 775 | 14,674 | 42,190 256, 702 
Seimei sooo 5 acca eee See Se Alecia pete ete cts ists] [ese setteicie | coe epee tera | ee ete Scere races 162 11, 298 
Hykemets feaee see eee os 12 180 | 1,405 PPL Ue llSooncellsacesoos 2, 958 52, 571 
TAM CS ee a esac = eee Sete teats OG eee TA24o 2525 DOH eee 9, O81 
Ofheraip pangs s seen esse. ee ee NE VTILO)S ie eterateers (er Maree esascase ssoccAas 3, 870 

Shore and accessory property. .|.-.-.---- 6935/00RIh a. sees OT s2a| seers 30; 248i peeenese 2, 225, 503 
GCashi capital aac. sa-es sincerest leeeecing LF 47500) bee 2 Heo 200) | Pees IPO OO Ssesease 1, 933, 600 

Totalew sn sencesseseeesessslocsesce aro Ge De eae sy ar 619, 339 |....- THOU asapocee | 6, 617, 716 
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Table showing, by States, the products of the fisheries of the Great Lakes in 1899. 

New York. Pennsylvania. Ohio. Indiana. 
Species. 

Lbs. Value. Lbs. Value. Lbs. Value.| Lbs. | Value. 

134 Celie] 6) 120 ee ee 58, 625 | $8,955 38, 299 | $3, 031 83, 714 | $5, 933 250 $18 
Cat-fish and bullheads.) 654, 666 | 22,921 100,727 | 3,022 7045 029))/2115038 |aeceees Sees 
Crappiereass sree ee aass | eaten escc|peeaceas GOFOOO SL SOON St Sass hce ce |ses one s| socmene eee 
1 DY) (St Os ee ee 2A O40 Geld. |ecscec cise ao|o<ccecce 99 8 84 6 
Fresh-water drum ..... 10, 180 102 57, 993 580 1,043,818 | 6,792 | 33, 227 521 
German! Carp 2... 5---... 10, 505 240 12,195 244 | 3,417,094 | 47,176 | 1,715 24 
Herring, fresh ......... 3, 382, 736 | 46,343 | 10, 742) 315 |134, 142 | 19,345, 986 |252, 802 271, 755 7, 221 
Herring, salted ........ 2 TOU) reels O24 | epseecerer ete ratcte ra lloterstetetctoraltasicre x crt-c et ltevercate.e-s ell bo aise en MRO 
ela Op eV EIS Ree tac aes ao oe alae Neti cam [tee eacitae secleneeeede laced acc slec| Sees ened 2, 062 ont 
INKOOM Gy Cham ac ey ala sasaiec oa osc oale ute] sis etsen tie stews eee 43, 836 ko) Oy Aa eee el ae sc 
Pike and pickerel...... 100,365 | 5,861 8, 687 693 739 38 35€ 29 
Pike perch (wall-eyed) 32,688 | 2,052 G7RSO4g oy OFS uml OD 705: ||| 01. O20) losaerse cls aeeenee 
Pike perch (blue pike): 995,877 | 39,950 | 1,522,939 | 44,520)| 2,212,966 | 64,270 |......--}222.2 222 
Pike perch (sauger).. 9,115 633 11,110 CP || DEC HVAO TS ERRGRM ee cett nelle ccaoc 
Rock passs see ose cee LOD 96GB a Bee re eee eel Selelsisins 5, 296 OI ss Deel [eee 
ae Buceeam cmos wae 816,588 | 58,707 99,570 | 7,090 50,094 | 4,519 | 17,647 831 
Suckers, fresh.......... 372, 108 6, 169 120,245 | 1,339 1,171, 782 | 12,920 | 12,534 189 
Sunbtishy sae scseccasess 148,449 | 2,099 125,000 | 3,750 36, 800 AQ Tl satis als | eee 
Trout, fresh 44, 674 2, 363 722 61 2, 060 165 | 35,012 2,027 
WHATEe PASS een seein 47,732 | 1,000 454,434 | 8,639 | 1,055,951 | 20, 046 620 25 
White-fish, fresh .....-. 334, 391 | 21,885 615,821 | 46,690 | 1,049,578 | 76,276 | 10,358 648 
Yellow perch...-.--..--. 664, 949 | 16,213 815,553 | 16,911 | 2,174,564 | 30,310 |207, 270 4, 930 
Other fshh e536 -s<e8 22 COON Ble OOD | aera accee eee sais nese) ieeeis Secieinie ese sr eiaiel|'nare'stcjee slices 
HTORS cae ose cesices 1, 750 BOGE Ee sGeces es sellasee cess 982 WPA | ocasadeo|bascsce 
EGOS Seeeiot a sisieie sects (Cae aeencne sl wtechock | Soewae ce soelisassee ce C721 DS SDA ete cr | eee 

Wolaleesees sess 5 7, 960, 656 241, 916 | 14, 852, 964 |275, 887 | 36,624,400 |677, 305 |592, 890 | 16, 490 

Tlinois. Michigan. Wisconsin. | Minnesota. Total. 
Species : : : 

Lbs. | Val. Lbs. |Value.| Lbs. /Value.|} Lbs. | Val. Lbs. Value. 

BIRe@ks passe arence-laece cscs) acenae 11,973} $872 FpOOO |e e244 errte weresel| so see 196,216, $14, 053 
Cat-fish and bull- 
CRS Ares fe Sel aot eae acs lwosoe 661, 314| 19, 402 (PAC UG) pe eseen eospee 2,182,800 68,527 

CRD DID pSecce ceed Geer GEE Scie PBR orAS Cie [Ree uenreeeetn [DR armen mene Tae) | Cole) 60, 000 1,800 
Helseoe Jee alice lace 300) $24 1,511 OSS sacecesisel Memacee|secmec al assis 126, 034) 6, 3138 
Fresh-waterdrum|........-|...-.. ASIN O22 Me 1S ee tee paypal eree sweats ce eeis | cious wie 1, 380, 190 9,513 
German carp....-. 3,150! 110} 218,082) 4,336 11, 605 By eee eeea| |lnaacGe 3, 674,346) 52, 362 
Herring, fresh....| 354,805) 9,903] 4, 168, 090) 77, 666) 7, 283, 218/143, 089/125, 698)$2, 094| 45, 674, 603) 673, 260 
Herning. Saved sale seem ates |osecoe 8, 817, 513 170, 091| 5,183, 950) 92, 454/211, 910) 4, 238} 14, 238,973) 267, 807 
Ling or lawyers..| 34,356) 344 21, 601 180 85, 200 0085-25-22] (eee 143, 219, 1,053 
MOG UCY CEs eee al eae oe oll eae eee lean lnetens coool Sdecce.|_.-2-.aheseee 43, 836) 867 
Pike and pickerel Saeceaone Perctsisee 280, 681) 10,589 G6; 196 38488 |e Sao s\eeeeee 457,024 20,698 
Ee perch(wall- | 

Wea) Soci Sie sl Eee es ad ee 1, 944, 648] 90, 797 (i A973; 283|necesee eae 3, 311, 892) 156, 503 
Pike perch (blue | 
Ter) os ese ceo SAA Re [| ee Nor | S(O ae A | POC |e | 4,731,782) 148,740 

pike perch (sau- 
POR eee aacc[eaaaictenc| sis sie 44, 244 G90 Wes creisereis ess [evsiare rere [iste cyan ee cies 3, 026,565) 75,3138 

ROCK DAS aos S|eeeteccae ecto 88,139) 1, 862 4, 000 Gel Bea Her ace 200, 403 4,314 
Sit PeCOMes sac cele ceicaas = «| case 130, 844} 9, 209 14) 605 2G Ss Sen ya| one #1, 129, 348 81, 085 
Suckers, fresh....| 41,055) 564! 1,551,905) 26,001) 532,227) 5,023).......|...... 3, 801, 856} 52, 205 
Suckers, salted 223,531) 3,523 18, 600 SAO eee reales ees 242, 131) 3, 863 
Sunfish 2-2 es |foe-s-- =e 74, 952 O48 a aaseise cal emacs eco lee aca 385, 201) 7, 204 
Trout, fresh...... 6, 319, 147/246, 396, 3, 420, 309/151, 614,170, 278) 5,008 10, 068, 730| 412, 137 
Trout, salted..... 372, 280) 13, 878 93, 561} 3,024) 77,017) 2,237 542, 858 19,139 
Witte passes (oe See elses 40, 867} 1,020 3, 600 1 Gt ere laa 1,608,204) 30, 841 
White-fish, fresh . 200 10) 2, 817, 740]138, 380) 102,621; 5,206) 6,422) 239) 4,937,131) 289, 334 
Wihite-fish salted -|-.-.<..--|2-00-2 143,162) 7,139 7,071 284| 6,650) 266 156, 883 7, 689 
White-fish (blue- 

i212) SRA an = One ReS CAesoeoee BeSeee 657, 038) 16, 801 265, 376) 7,060) 10,964 250, 933, 378} 24,111 
White-fish (Me- 
nominee) fresh.|......... Ne ee 804,'750| 7,822) 182,720) 4, 592/.......|.---.- 487,470] 12,414 

White-fish (M e- 
nominee) salted|........./.....- 92,890} 2,733 75,200} 2, 637 168, 090 5, 370 

Yellow perch ....| 677,715)21, 826] 3,137, 157| 41,128] 1,907,594] 25, 032 9,584, 802) 156, 350 
Obherfisthee test loo oe hae eee 771 71TH Sepa es ae oe 24,471 1, 754 
Crawishis 255 5..- ee et Nl | A  e 135.861" 3498 | eeeen cal erases 135, 861 3, 498 
Rropsiss2scho-tes|o = enc acse cesses 8, 000 B20 ead oc lero ate a54| sacred |laetees 10, 7382 998 
DED eS eee eae eee aa eames |More manna Memes a|C Soci ceacs|lesoecie|sseceecllemcees 67, 211 2, 324 

Total. ....<- 1, 188, 109/37, 284/32, 368, 852/894, 060/19, 530, 430/454, 165/608, 939]14, 332 113, 727, 240)2, 611, 439 

* Includes 47,470 eae of caviar, mained at $30,510, apportioned among the States as follows, New 
York, 31,287 Ibs., $20,424; Pennsylvania, 6,274 lbs., $3, 992; Ohio, 3,340 lbs., $2,659; Michigan, 6,569 Ibs., 
$3, 435. 
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FISHERIES OF MICHIGAN. 

The State of Michigan is located on Lakes Erie, St. Clair and tribu- 
taries, Huron, Michigan, and Superior. ‘The extent of its fisheries on 
each of these waters is shown in the following tables: 

Table showing the number of persons employed in the fisheries of Michigan in 1899. 

: " Lake | Lake St. Lake | Lake Lake 
How employed. Erie. | Clair.* Huron. | Michigan. | Superior. ie 

On fishing vessels...........-..2.+--- ley reaieen gas Re eaeee eee 62 208 51 321 
On transporting vessels.......-...--- | Silvas sSocesee (iy SAneanee tase ecsoss sac 15 
Im'sShorevishertesa-st-n-- 2 -/-eisecociecies | 110 374 986 952 | 210 2, 632 
Shoresmenties se ceeeeaane eee 2 | 68 186 170 | 33 459 

TO tall eens skeet Reuse as | 120 442| 1, 241 1,330 294 | 3,427 
| 

*Ineludes St. Clair and Detroit rivers. 

Table showing, by lakes, the apparatus and capital employed in the fisheries of Michigan 
in 1899. 

eas Lake Lake Lake | Lake 
Lake Erie. | gt. Clair.+ Huron. Michigan. | Superior. 

Items. ae ee ee 

No. | Value. No. | Value.| No. | Value.| No. | Value.| No. | Value. 

| 
Viessel sifis ini oe ae erect nie eel eee! iterate stows ltesatoress | ctelaraveiets 9 |$42, 500 33 |$78, 200 | 7 |$32, 800 
MOMMAGE Romo enon ects tee ee oeeele ses rae 157 eee 550] ae 2005 eee 
(OMe Jesbouseo. STA Se Rn eEEodd Gases |eSraene ere rats oes Vins otsategetiel| eres pepene WUD est ooee PAL Re hora & 5, 850 

Vessels transporting -.......- Qi SLO: 200M Ease. sees ae B14 250 ce Sse cee erell eo eee eee 
MONNASEE ee eet eee cosa DI, oswyeeoceasmalsee eee QOH ecnm ase oer ee be reel eee {soe Sere 
WULht ROUT ess ee eater eae 3.916) |S. ne [eters BeIlRA Ser 580s Ue noose eee ee 

IB OMts sain seeeeeaea acer 63 | 3,659 | 188 | $3,770 527 | 40, 835 531 | 31,625 | 1388 | 12,080 
Apparatus—vessel fisheries: | 
ROundIMetsFiaseeeemee cee lacie aoe eanoa Beeccaos 35 525 DO? | 21040) | Sects eee see 
Gillen Cteys, cas. te sens os Sema eaacn|(ssmeeoerlleeiaee eaderiers 2,266 | 27,720 |15, 464 | 91,152 |2,473 | 34,364 
[Gia CS ae ee ace esc eemeisce esl See hese aes | omer eee Ree! Peat NE portage 8 Wi as 8 VD eee Gesae 

Apparatus—shore fisheries: 
Pound nets and trap nets..| 303 | 34,980 5 | 1,050 | 961 /111,314 416 | 87,639 | 124 | 18,495 
GillinG@ts see se occ keaeeeialissene [ene sree 60 600 |3,410 | 26,664 | 8,728 | 39,098 |2, 260 | 33, 410 
VAR GMCS: fis telctela </c\saeicie ei 62 620) |; Stele Sac see 398 | 7,632 60 840 15 150 
BEMMES! 22 scene eciceie- eereees 8 | 5065 | 13 | 1,255 9 673 11 510 i 50 
RES Caer eee coaeie x ee | Siereie s leremoeRets [loots 644.) 5.5.52 SAG sess osse LA OW neem 107 

Othemappara wus) sees eee asco ss| eta ses ree Did ee ect PAK Ee ee Giilees sae 320 
Shore and accessory prop- | — 

Onty cc Siacecice ssc ss atroaete sc] seciee 7 297 a | Gas 2651945 | see oe 1485489 once 885687 Bees 59, 510 
Cashicapitalinee lee nes sas ote elle sere leeasstastctal | eistorees 207000; 2 e225 Ho; O00) | Sees 133500):|Po-<- 34, 000 

ARO Dalle ees, no Se ataciceee (cise | ZORBBYE | eocos 94580) |e cise 474, QDS il errs 4565287) (sae 231, 186 

SUMMARY. 

Items. No. Value. Items. No. Value. 

Vessels fishing): - -2 5-2-2) --e 49 | $153,500 || Apparatus—shore fisheries: | 
MOMMA CHA rs ceeeeciissscies SIGH Peaceeiee se Pound nets and trap nets -.) 1,809 | $253,478 
Outhtsnes ied sess. sscece|eeecee 30, 845 Gillmetsaea22 yassincee Sees 14, 458 995.772 

Vessels transporting ........-- 5 14, 450 Rivkemiets eee seen eee fe es) 9, 242 
MONNAG ew wie sccsee=se bases DOM eee Selatan Seines e=tncssm seas heeereer | 42 3, 053 
Outfit eee eae wcsie cise eee S090) || MeLINCS! eee eeee see eee eee eye irene 2, 237 

BO ats e seco se Se ersiseciios 1, 447 9159697 || hOtherapparatusposesssee easel aaee ee ee 807 
Apparatus—vessel fisheries: Shore and accessory property. 340, 928 

PoundiMets! ease oseee see 45 2.565: ||| ‘Cashicapitaleseessesseeseeeees 123, 000 
Gillimets e328 4c Ses Ss see 20, 203 1538, 236 || |—_—_—_; ———_- 
PIMCSEA Seow ecccsecee tec ce losocesce 70 Notal esses accstmseseseeee | oaseceee 1, 287, 448 

* Includes St. Clair and Detroit rivers. 
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Table showing, by lakes and species, the yield of the fisheries of Michigan in 1899. 

Lake St. Clair. * Lake Erie. Lake Huron. 

Species. | <= = = 
| Lbs. Value. Lbs. Value. Lbs. Value. 

IMGESEMISS oo oie cco ac. sce ce se 1, 154 $80 | 200 $14 5, 659 | $396 
Cat-fish and bullheads.........--. 61, 705 1, 839 17,505 629 574, 406 16, 627 
LOS tS ee 550 5) eS Sen GHSe as Sea 861 49 

Fresh-water drum 160, 646 1, 009 
GermagiCatpe. «<= a Js2osc-.502 == 6, 369 143 
IBITINE eERCSD. So. osc cece oe cy 1, 073, 957 10, 696 
Bering, salted |< .<2:J-2c-—-5hes 2, 625, 850 49, 722 
Ling or lawyers... 20, 880 167 
Pike and’ piekerel...--------:.... 5 E 191, 751 6, 995 
Pike perch (wall-eyed) .........- 449,867 | 24,859 268,350 | 11,877] 1,110,516 49, 294 
Pike perch (sauger) ...------.---- 44, 244 OOO aerate arercie < Sloss] Scie e insnjenma] sisi ele enpete 
IRGERIDESS oss aco A. So seizes e nes ss emeieeeens eal aemeeee eee 3, 700 217 83, 344 1,612 
RinPennisn~seees=65 2-4 cate ccs cece 12, 305 786 7, 600 1,352 30, 497 1, 268 
Suekers wresn sess os... theese 183, 337 2,750 33, 600 325 980, 695 18, 502 
BHGKOIN SAITeG 2-24 eee Ae 2 ol eeecineminec esos ces Sel esckeccstsms|iceSe ends. 126, 795 1,818 
SUPE TR 5 0 a ee ee 13, 640 205 250 4 61, 062 739 
LMR GV EDT Cite SS] Ce eg tegen are ieee nen | peeling See Siena Pas ere a 69, 915 2,884 | 1,879,411 80, 077 
LUE SVE, PSL ro 0 Ve SR ee Ae ces eee aia ies er ees Li ON ee a Paes ee ees 7,690 | 346 
WinLeDaSS S222 oe n22c 2a se ck aie 40, 707 EO Ola) Stare a ceisisae piston |lo ce ee cee cees|ee cite emjeme 
WWikamtesih wes <c.re2 cs <-Sse~cscs 228, 459 18, 136 69, 902 3, 087 584, 168 31,525 
Mite SHU SaLeG) =e nos one eS Se B so ees [poesseesse [ee ee ee Seema sets 8,140 385 
White-fish (Menominee), fresh ..|-.........-- | ee eee SEO PES OE Hot CA ees 112, 417 2, 667 
White-fish (Menominee), salted -|............).........- |istyaete = oS oer = tears acest 24, 060 810 
Wellowi pereh o24- soho 55255 67, 447 1,013 40, 000 1,202 | 2,740,669 32, 690 
RGR ETS cee teenie atk ac asso 540 630 126 484 | 21 
Pe eee ears pte a enor ie oh Ls IS ee (ee sie Secll Lie in cis Semis S[sieeocee 8, 000 | 520 

ROG: Oe ct tercttsestec 1, 362, 176 | 56, 784 79, 067 23, 864 | 12,418,827 | 308,078 

Lake Michigan. Lake Superior. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value 

PSEA DSSS seen cise os Sass =f ese 4, 960 HB od be agen a ose Seas Sees 11,973 $872 
German GAED 3.2. - 22s 2 5 =o = 35-02 8,810 OLN ES See Sete ee een 218, 082 4,336 
Cat-fish and bullheads.........-. 98 3 7, 600 $304 661, 314 19, 402 
IDG oa a AS oS ee 100 1) tea Recess Soe 1,511 98 
Fresh-water drum -............-- 22,145 201 | Ree ae ee 235, 022 1,518 
ermine yireshe se te assoc... 3,007,984 | 65, 146 68, 211 1,285 | 4,168,090 77, 666 
Hemrinte  SAlteg eset oso ce eos acca. 6, 168, 963 119, 840 22,700 529 | 8,817,513 170, 091 
hip PiOnmlswyers-2.5-2 sos... -25-=s 721 a eee eesene | 21, 601 180 
Pike and pickerel.............-.- 20, 764 973 15, 602 280, 681 10, 589 
Pike perch (wall-eyed) ........-. 103, 446 4,309 12, 469 1, 944, 648 90, 797 
PARCIPELCOL(SHUPEL) Geese cs 2s 5 <sa| oo osceoaeenis leoscacemec|acecde:scscine 44, 244 990 
IRGCESDASS Seen ce cots sac ees 161 5 934 88, 139 1, 862 
MHURPCOUPS rere to ct oe cia cee 76, 057 5, 628 4,385 130, 844 9, 209 
Suckers treshisns 2. eho cece 349, 073 4, 369 5, 200 1,551, 905 26, 001 
PHeKersspalted a: taco 5 6. Sa. kt 91,536 1,601 5, 200 PPAR pI 3, 523 
SHEE Gl tls se ebb esepsedoesnaseck soscossodecellcosaspced|sensecbecens 74, 952 948 
ALRO Diy Nee ee eee | 2,501,112 | 102,098 | 1,868,709 6, 319, 147 246, 396 
PETOULREILEG: <-~ 5.) 525 32522520505 71, 837 3, 148 292, 753 372, 280 13, 878 
WHHAGECORSSE cee st bans cee emcee 160 HOU Pe cece 40, 867 1,020 
Wihite-fish> fresht- >. .: -.5--225-2.- 1, 348, 454 64, 217 586, 757 2,817, 740 138, 380 
Wihite-fish” salted! 2+... =-=.-.22:- 103, 222 5, 467 31, 800 143, 162 7,139 
White-fish (bluefin) .............. 248, 614 6, 145 408, 424 657, 038 16, 801 
White-fish (Menominee), fresh .. 192, 333 3s 5 eee 304, 750 7, 822 
White-fish (Menominee), salted . 68, 830 M923 | Boseeer ome 92, 890 2, 733 
WelOw: Perel Mio. 2. sae2 ete nese 285, 162 6, 184 3,879 pp by Ai by; 41,128 
NOUe Sees sn ee co nos. 117 0 fers os cae AVE 161 
LOTS eee Gee Hopthe shosccoSios Secicoasoese| |b oondisc dad seco é s4ceheulGochctouss 8, 000 520 

Ato) O5) Cea es et ee Rene 14,674,659 | 396,962 | 3,334,623 | 108,372 | 32,368,852 894, 060 

* Includes St . Clair and Detroit rivers. 
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FISHERIES OF WISCONSIN. 

The fisheries of Wisconsin are prosecuted in Lakes Michigan and 
Superior, but are much more important in the former than in the 
latter. Their extent on each lake is shown in the following tables: 

Table showing the number of persons employed in the fisheries of Wisconsin in 1899. 

pene zs Lake Lake Mats How employed. Michigan.| Superior. Total. 

Oninshing;vViesselsistsckstasecis cstoisis=cacecee me ccre ecko eeincciseme crete 217 16 233 
Onktranspontinesesselsjeenar acne sateen = acceee eterno e ose 10 5 15 
ImishOrevishervestra. cscs cee ace cic sere ee eis inate ci Nene ee nee eee 765 141 906 
SHOLESM CHUN saseaeceecticsocae | eres semebicclsemieeiceriesishis misisei ene lelis 192 6 198 

Motel eer tetas eo ee SARE aR LEE Dee cia ase eae ean men A es TT 168 | 1,352 

Table showing the apparatus and capital employed in the fisheries of Wisconsin in 1899. 

Lake Michigan. Lake Superior. Total. 

Items. = 
| No. Value. No. Value. No. Value. 

Wessel sstishiimprcen8 sh acsnie as sacle ance eee 38 $115, 600 2 $6, 000 40 | $121,600 
MONMAL Aes ce een male sieee eee leisciiehe Osa Reeser GH Wesoobsnacss 603.7) eaeeeeee 
(Oita pees oe poBnES no sDeeadaeseBaessosq aeicoac 167 5300|Seeeerise 26045 |(Seloeis=iste 19, 184 

NVEsSelsitransporuln gene sere see see cece 4 3, 700 1 3, 000 5 6, 700 
MONMA er ececees cco sceee eee ene eee IO leososoaceace ils} osonaee pase EP ay baasocases 
OUCHC RS eases smecinee am eterseeiete seal sane aces | POW eee ose NEO eoasacc 1,510 

Boats sii ass occsiscblane tee maletic otis sects 496 33, 003 76 7, 235 572 40, 238 
Apparatus—vessel fisheries: | 

Gillin etspees cme eee oe ce eminw sere 11, 357 | 97, 680 800 8,000 | 12, 157 105, 680 
WaiM@S) 2a) 2 Fe eleloe as erare ote seis cis dislse chelsea wee fae ALO! ens see Sek Sejee ete) Seeieteeleis 410 

Apparatus—shore fisheries: 
Pound nets and trap nets.....-.....--- 359 90, 610 32 6, 325 391 96, 935 
Guill Cis eter er eeerece emcee ae anmerr | 11,341 42, 500 921 8, 835 | 12, 262 51, 335 
MV kemets se2 ceccinc ce saccee cocycle 1, 405 22) OOM a Raiaaceien | aiiee see eats 1, 405 22, 607 
EAM OS Met ctee eionictereetaleie eter inielo s/n inte ie itero tee lieje sictereters OSS 3) Breese 326))|Reeenone 1, 424 
Othenapparatus ences sce seer eerree lecierc Te Ganeseonlltadaee co= 955) [5Sa0c6cc 784 

Shore and accessory property.....------- leseteeisate CUR ESIA \Saseacae 1/4): 260%,| Kees 91, 732 
Cashicapitalleseeet semaccceecmetcc soeeto sca penne aa 525200) emcee TEOOON Setanieates 59, 200 

MOA asec saa ese aloe eisreiosis || brcewiersinke Ope SBE) |Racosuer 643,940) | eeeee 619, 3389 

Table showing, by lakes and species, the yield of the fisheries of Wisconsin in 1899. 

Lake Michigan. Lake Superior. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

Bla@ka bass erasers ee eenice 38,355 $244 verre crise seme ers seme ee 38, 355 $244 
Cat-fish and bullheads.........-- 62, 064 AG Yh RARER Se Resa Seaseerrcs 62, 064 1,679 
German Carpe ac=-sche ceenesoserl 11, 605 DB OF ees ere eraeeieta| Seles 11, 605 232 
Elennin peireshiss see seen 6,591,109 | 139,514 692, 109 $3,575 | 7, 288, 218 143, 089 
Herringssaltedias--+-eeese- ses one 5,179, 100 92, 405 4, 850 49 | 5,183. 950 92, 454 
Wingiorlawyerseansec esses eaee $5, 200 DOS Seer ata liaee epee $5, 200 508 
Pike and pickerel..........--...- 66, 196 3,488" aac essOa|e-eecoesee 66, 196 3, 488 
Pike perch (wall-eyed)...-..-....- 70, 287 3, 246 1,210 37 71,497 3, 283 
Rock ibassetse ceases races eecoees 4, 000 SOMese eos me Mea ooeem 4, 000 38 
Sturgeeomines sane saeare teeta 14,575 728 30 1 14, 605 729 
Suckers: fresh veo.) Stiscan esta sees 531, 980 5, 021 247 2 532, 227 5, 023 
Suckers: salitedin- sea hescens oeece 17, 600 330 1, 000 10 18, 600 340 
‘Trowt; freshi.:o<oc.scasnece sce mene 2, 794, 458 132, 387 625, 851 19, 227 3, 420, 309 151, 614 
Troutssaltedec-cece celts ce osscee 10, 000 518 83, 561 2, 506 93, 561 3, 024 
WWihitevbass iz cekacs erin 3, 600 i i eee e4 scseceracirc 8, 600 111 
Wihite-fishyireshi2s--ees-caeeeeeee 48, 130 3, 150 54, 491 2,056 102, 621 5, 206 
White-fish, salted..............- BA soca Rete a | aeeseeer ones 7,071 284 7,071 284 
White-fish (bluefin).............. 249, 704 6, 649 15, 672 411 265, 376 7, 060 
White-fish (ei evomise), fresh .. 182, 720 BDO bet ciesieee ea esse eee 182, 720 4,592 
White-fish (Menominee), salted. - 75, 200 PAST /S| Ee one sno eo ssed ae 75, 200 2,637 
Wellowspercheecseccescscceessese 1, 907, 594 25 082M ceesaeae ces aneeeeeee 1, 907, 594 25, 082 
Orawhsheeete cece cuees scence 135, 861 8,498 fee cee OR eH aaee aon 135, 861 3, 498 

Totalesaee esceeaaeeeeeees 18,044,338 | 426,007 1, 486, 092 28,158 | 19, 530, 430 454, 165 

$e 
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FISHERIES OF NEW YORK. 

The fishery interests of New York in the Great Lakes region 
embrace the fisheries of Lake Ontario, including the St. Lawrence 
and Niagara rivers, and also those of two counties in that State, Erie 
and Chautauqua, located on Lake Erie. The yield from Lake Erie 
was 5,554,324 pounds, valued at $140,919, and from Lake Ontario 
2,406,332 pounds, valued at $100,997. 

Table showing the number of persons employed in the fisheries of New York in 1899. 

How employed. ake rake Total. 

(On RSE ESC) Fie cise Bap Sess SAB aet Gee Se SSCRnOBon aoc ae aaacoGenoacessasac oseesenres 55 55 
MONE TANSHONLIN ESV. ESselS 22 - Sno). Sac .cnie clnocicee See ae ne eee eee nealcs Gy Sere 5 
ISH OLGMSHOTICS a. oyesoc a eect win = 3 oS jae See Dee oe eee aE see 373 817 1,190 
ROO ROSHIOT a erse ose ye Ses =yaiciciare aioe. c aig sie rate euinicte tis iolele ms tetornie sels miei alelaeleie stele cremmiece 13 104 117 

ING [ell eerevnee ayers ae rents Seer ee ieee Seen Pema Sea eee aaetcee 391 976 1, 367 

Tuble showing the apparatus and capital employed in the fisheries of New York in 1899. 

* Lake Ontario. Lake Erie. Total. 
Items. 

No. Value. No. Value. No. Value. 

WSS 2 ENTITIES See Beans SAS REA ORT ASE SHAE LSS 10 | $34,000 10 $34, 000 
ROWER Ce eee aoe roc aise io eee Genes cities, sical|neeee te classaececes LG Fig eee 1 GYa|Seeees eae 
MESES eee rete Se eee ENE te al coe cls cele aes neelaaeee s WT AOTO) he ersse =i 7,070 

MEASe IS ULANSPOLUN P= 2.5 S< aca eee nace ses 2 CTh(0,0, Os Beaaeras) Badooaesce 2 1,000 
PRENATAL OP eee a one re ccc ree See ee Ean QD Saretrete Saisie | leas esas ise wincte ens 97) bectoEb eee 
CODER ee cee ose enn ooo sence ecto ae asic ON Seisaerted Goceresr aa Caaca aes 90 

WB OMUS eyes aint eisaiels sic eaelseie sete noe see esis ecene 287 | 8, 482 134 9, 955 421 18, 437 
Apparatus—vessel fisheries: | 

(Enlil TeV Gh 2 Jigen A el Peter sy 2,995} 17,133 | 2,995 17, 133 
Apparatus—shore fisheries: 
Pound netsand trapynets <2 -2-.. 226 sence 145 5, 850 24 1, 035 169 6, 885 
Gillets 62 5-2.0.- NASR SARE ee 1,187 | 18,674] 3,284] 22,035] 4,471 40, 709 
TI EYES IVE 1G Se re a ar ee 451 NAT DE eerie se | Seto ier nia 451 5, 412 
AGENT ON Peg rs Ses sece Se ce oer oc in nie eaSte cpm 24 420 4 400 28 820 
WIR CS See ee ee oie eect =o Seneca censselljemes os 1655) | boesodoo 24620 ee sce cise 3, 975 
OULD PALAUUS: tase ete pose Sere ccea ewe Nes eet. ADT ys ce ae Genero | 2a aac are 427 

SHOLre Ao accessory PLOperbys. = a2 sss. cece |seececios 138440) | Peeceer 128514 5m Be nee 146, 585 
COTS CORA UTRINS Se a ee ee oe eee ae ene 205200) esse ee 99X000) Eeeeee a= 119, 200 

TM case SSS ae eke Ge Seae, a ee eS Caen 808850) |eeeeeee SPH OW |e odes 401, 743 

Table showing, by lakes and species, the yield of the fisheries of New York in 1899. 

*Lake Ontario. | Lake Erie. Total. 

Species. SS 
Lbs. Value. | Lbs. Value. Lbs. Value. 

IRIN CEADSSS 65 o-oo ciaces cane 48, 046 $3, 133 | 10,579 $822 58, 625 $3, 955 
Cat-fish and bullheads. .:........ 518, 423 18, 834 136, 243 4,087 654, 666 22,921 
LT ee 2 See ee ee ee 123, 840 6, 163 200 14 124, 040 6,177 
HreSh water Grins sae soe ei epee ee eos 10, 130 102 10, 130 102 
Geuman cCarp-.-6-=:=-+- Ae DES. 1, 000 50 9,505 190 10, 505 240 
PEP MEMMP MITER cose cee nee 61,178 2,789 | 3,321,558 43, 554 3, 382, 736 46, 343 
Bering (salted se 532.2255 cen. 25, 600 O24 Cee ean eee all... 7 oe see 25, 600 1,024 
Pike and pickerel........... .... 100, 365 BSG tececen see ons can es 100, 365 5, 861 
Pike pere erite eee 10, 440 827 22, 248 1, 225 32, 688 2, 052 
Pike perch (blue pike) .......... 186, 996 9, 439 808, 881 30, 511 995, 877 39, 950 
LIS Tavera el er ( (Chr {e120 ee a ee | ea 9,115 633 9,115 633 
PROC IDRGS tec ee kh es. 102, 968 DAS OR uses te siasieots| em ceseiees 102, 968 2,323 
Sine eee #189, 155 17,710 627, 433 40, 997 816, 588 58, 707 
Sickerd ss. 2202 2.- S252 Soasaencee 278, 738 5,101 93, 370 1, 068 372, 108 6, 169 
ROaT ISIN ese oe See ees tree or a 148, 449 P20 eee Soe EOE EEA 148, 449 2,099 
OME ea. Sse ee ewe e ses Claws 15, 432 853 | 29, 242 1,510 44, 674 2,363 
VLD S| 0 ae nS ee eee 2,300 92 45, 432 908 47,732 1, 000 
MRHLE-HAY =< 2200) ee conan cuss ee 161, 935 10, 978 172, 456 10, 907 334, 391 21, 885 
MeMOW: PCTGD 2.22. .25.0s22c22-505 407, 017 11, 822 257, 932 4,391 664, 949 16, 213 
GIURON HSU 5 ees va ares, s/s sesias eee 22,700 LI BS ne ec eel eee es 22, 700 1,593 
METER ete i Se See oe ase ite 1, 750 BT ae tes ae (ee eee 1, 750 306 

AU fi sae here = ae 2,406,332 | 100,997 | 5,554,324 | 140,919 | 7, 960, 656 241, 916 

* Includes St. Lawrence and Niagara rivers. 

F. C, 1901——42 
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SACS 

OF THE 

FISHERIES OF THE MISSISSIPPE RIVER AND TRIBUTARIES, 

PREPARED IN THE DIVISION OF STATISTICS AND METHODS OF THE 

FISHERIES, UNITED STATES FISH COMMISSION. 

C. H. TOWNSEND, Assistant IN CHARGE. 



INTRODUCTORY NOTE. 

The accompanying report of the fisheries of the Mississippi River 
and tributaries for the year 1899 is the result of a canvass made by the 
statistical agents of this Commission. These fisheries were previously 
canvassed in 1895, in connection with an investigation of the interior 
waters of the United States, exclusive of the Great Lakes and coastal 

rivers, for the year 1894. 
The present inquiries were conducted during the summer of 1900 as 

follows: Mr. John N. Cobb investigated the fisheries of the Ohio River 
and the Mississippi and tributaries from Alton, Ill., to New Orleans, 
being assisted in Arkansas and Louisiana by Mr. G. H. H. Moore. 
Mr. W. A. Roberts canvassed the Mississippi above Dubuque, Iowa; 
Mr. C. H. Stevenson, the Mississippi from Dubuque to Keokuk, 
Iowa, and the Missouri and its tributaries; Mr. EK. 8S. King, the Ilinois 
River and tributaries and the Mississippi between Keokuk, Iowa, and 
Alton, Ill. Inquiries respecting the Tennessee River were made by 
Mr. John B. Wilson. 
Upon the completion of the field inquiries the general results were 

made public in Statistical Bulletin No. 107, which was distributed 
throughout the Mississippi Valley. 

In the report of the Commissioner for the year ending June 30, 1901, 

the results were given in less condensed form. In the present report 
the information collected is presented in detail. This report has been 
prepared under the direction of Mr. C. H. Townsend, assistant in 
charge of the Division of Fisheries. The field agents have assisted in 
the compilation of the data in the office, and most of them have con- 
tributed brief notes on the fisheries. 

The assistant in charge has had the constant aid of Mr. Ansley Hall 
and other persons in the office, especially commending the painstaking 
assistance of Mr. Hall. 

Gro. M. Bowers, Commissioner. 
660 



STATISTICS OF THE FISHERIES OF THE MISSISSIPPI RIVER AND 
TRIBUTARIES. 

GENERAL NOTES AND STATISTICS. 

The Mississippi River and tributaries constitute the most extensive 
river system in the United States and embrace many large rivers 
which are of great value as navigable waterways and also on account 
of their fisheries. Among the more important of these, aside from 
the Mississippi itself, are the Missouri, Illinois, Ohio, Wabash, Cum- 
berland, Tennessee, St. Francis, Yazoo, Red, and White rivers. 

There are also numerous other rivers, some of which are navigable, 
and small lakes tributary to the Mississippi and its affluents which 
have considerable value for fishing purposes. The fisheries of this 
river system are prosecuted in 17 States, the area of which aggregates 
928,665 square miles and the population 34,792,662. The number of 
persons employed in these fisberies in 1899 was 11,155. Of this num- 
ber, 8,566 were fishermen and 2,589 were shoresmen in the various 

branches of industry related to the fisheries. 
The States having the largest number of persons, including shores- 

men, engaged in the fisheries of these waters, were: Lowa, 2,637; Illinois, 
2,389; Missouri, 1,531, and Kentucky, 589. In the remainder of the 
States the number varied from 68 in Alabama to 567 in Wisconsin. 

The fisheries of greatest prominence were the seine fishery, employ- 
ing 2,782 fishermen; the fyke-net fishery, 3,310; the set-line fishery, 
3,368, and the mussel fishery, with crowfoot lines, rakes, etc., 1,442. 

In many instances, however, the same persons were employed in more 

than one fishery. 
The amount of capital invested in the fisheries, including the value 

of boats, apparatus of capture, sbore and accessory property, and the 
cash or working capital employed in the various fishery industries, was 
$1,782,825. Boats, the number of which was 7,863, represented 

$167,018; fishing apparatus, $303,262; shore and accessory property, 

$719,095, and cash capital, $593,450. 
The forms of apparatus having the widest distribution are seines, 

fyke nets, and lines. The number of seines used was 1,007, the length 

of which was 179,194 yards and the value $71,641. The largest num- 
ber in any single State was 303, valued at $27,780, in Illinois. In 
Missouri, also, there were 154 valued at $8,010, and in Iowa 145 valued 
at $8,130; but in each of the other States they were employed less 

661 
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extensively. Fyke nets are more numerous and valuable than any 
other apparatus, the number used being 35,036, valued at $180,514. 
They were employed extensively in nearly all the States, but those 
in which the largest numbers occurred were [linois, 13,614, valued 

at $65,164; Iowa, 4,056, valued at $16,647; Missouri, 4,027, valued at 
$16,850; Arkansas, 2,576, valued at $13,813; Kentucky, 2,462, valued 

at $14,334; Tennessee, 2,336, valued at $18,955, and Mississippi, 2,065, 
valued at $11,715. More fyke nets are employed in this region than 
in all other sections of the country combined. 

Lines were also important as a means of capture. The number of 
set lines used was 13,642, valued at $13,666, and of hand and other 

lines 4,045, valued at $2,014. The set lines are similar in construction 

to the trawl lines in the fisheries of the New England States, but are 
much less expensive. They are employed in the fisheries of all the 
States in this region. Next in importance in the capture of fish proper 
were trammel nets, the number fished being 567, with a length of 
51,155 yards anda value of $13,079. While these nets are found in » 
all the States except Alabama, Indiana, Ohio, and West Virginia, 

they are more numerous in Arkansas, Illinois, lowa, and Missouri. 
Pound nets and gill nets are used to a limited extent, but apparently 
are not well adapted to river fisheries. 

Of various other forms of apparatus the crowfoot lines, or dredges, 
and rakes used in the mussel fishery are the most valuable and pro- 
ductive. The ‘‘crowfoot” dredge, so called probably on account of 
the shape of the hooks used, generally consists of a round iron bar or a 
hollow iron pipe one-half to three-fourths of an inch in diameter and 
varying in length from 6 to 12 or 15 feet, with lines attached to it at 
intervals of about 6 inches, each of which contains from 4 to 6 four- 

pronged hooks. The hooks, which are about 4 inches long, are made 
of two pieces of wire so fastened together that the prongs are at right 
angles to each other. The method of arranging the hooks is to place 
them at even distances apart from within a few inches of the bar to 
the end of the line. At or near each end of the bar is attached a rope, 
the two parts of which come together, forming a bridle. To this is 
fastened another rope, by which the apparatus is drawn along the 
bottom of the river in a manner similar to that of operating an ordi- 
nary oyster dredge. The number of hooks to each bar depends upon 
the length of the bar, the number of lines, and the number of hooks 
on each ‘line. This device, which first came into use in 1897, has in 
recent years become the principal apparatus employed in the capture 
of mussels. Its effectiveness depends on the fact that the position of 
the mussel when feeding is with its shell opened against the current. 
As the boat operating crowfoot lines drifts downstream the prongs of 
the hooks enter the open shell of the mussels. The valves then close 
and the mussels remain on the hooks until they are detached. after the 



FISHERIES OF MISSISSIPPI RIVER AND TRIBUTARIES. 663 

dredge is drawn into the boat. The rakes above referred to are of 

several varieties, but the kind most commonly used is the shoulder 

rake. The apparatus of various forms employed in this fishery was 

valued at $10,393. 

The investment in shore and accessory property and cash capital, 

utilized chiefly in the pearl-button industry and wholesale trade in 

fishery products, was distributed in a number of States. Those in 

which it was largest were Missouri, $593,804; Iowa, $291,492; Nebraska, 

$119,550; Illinois, $67,480; Minnesota, $79,420; Tennessee, $62,257; 

Kentucky, $57,702, and Wisconsin, $23,275. 

The products of the fisheries of the Mississippi and its tributaries in 

1899 had a total weight of 96,797,487 pounds and a value of $1,781,029. 

Of this quantity, fish, including caviar, represented 47,719,798 pounds, 

$1,473,040; shrimp, 200,058 pounds, $16,095; turtles and terrapin, 

782,015 pounds, $17,148; frogs, 440,996 pounds, $53,054; alligator 

hides, 990, $1,238; otter skins, 810, $4,050, and mussel shells, 23,824 

tons, $216,404. 

The species taken in greatest quantity were buffalo-fish, 14,215,975 

pounds, $349,913; German carp, 11,868,840 pounds, $289,258; cat-fish, 

7,648,179 pounds, $339,800; fresh-water drum, 3,149,282 pounds, 

$108,786; paddle-fish or spoonbill cat, 2,473,250 pounds, $55,514; 

suckers, 2,243,934 pounds, $76,993; crappie, 1,318,832 pounds, $61,400. 

The greater part of the German carp, or 9,896,499 pounds, valued at 

$244,322, was the product of the fisheries of Illinois; buffalo-fish were 

also more abundant in that State than in any other, the catch being 

4,050,941 pounds, valued at $111,707. 

Paddle-fish were taken in twelve States and in practically all of the 

principal rivers of this region. The catch, over half of which was 

obtained in Arkansas and Mississippi, is more than twice as large as 

in 1894, the year for which these fisheries were last canvassed. For- 

merly only the flesh of this fish was marketed, but in about 1896 the 

fishermen along the lower part of the Mississippi River began to use 

the roein the preparation of caviar. In 1899 caviar from the ro¢ of 

paddle-fish was prepared in three States. Arkansas produced 34,175 

pounds, $11,488; Louisiana, 3,750 pounds, $1,000, and Mississippi 

32,775 pounds, $14,391, the total yield being 70,700 pounds, $26,879. 

It is said to be less desirable in flavor than the caviar made from the 

roe of sturgeon, and is marketable chiefly because sturgeon caviar 

has become scarce and expensive. The product is shipped for market 

to New York and Chicago. 

Other species taken in considerable quantities were black bass, 

948,184 pounds, $56,652; sun-fish, 910,963 pounds, $21,318; shovel- 

nose sturgeon, 711,693 pounds, $19,142; white and rock bass, 278,457 

pounds, $11,494; lake sturgeon (Acipenser rubicundus), 234,149 pounds, 

$8,064; pike and pickerel, 216,952 pounds, $8,045; and pike perch 

(wall-eyed), 210,112 pounds, $12,156. 



664 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

A newly deseribed species of fish, which has recently been identified 
as Ohio shad (Alosa o/zensis), is reported in the present statistics of 
this region. The catch was taken in the Ohio River in West Virginia, 
Indiana, and Kentucky, and aggregated 6,955 pounds, valued at $355. 
The greater part of this quantity was obtained with seines in the 
vicinity of Louisville, Ky. A few were also secured in fyke nets and 
gill nets. It is probable that this species has been taken to some 
extent in these waters for a number of years. 

In the yield of the fisheries of this region the leading States are IIli- 
nois and Iowa, the former being credited with 28,479,807 pounds of 

products, valued at $579,168, and the latter with 23,901,922 pounds, val- 

ued at $207,801. Wisconsin ranks next in the quantity of products, 
having 17,236,735 pounds, valued at $88,139. The fishery products of 
Missouri amounted to 7,551,442 pounds, worth $211,301, and those of 
Arkansas to 4,896,591 pounds, worth $168,071, the value of the prod- 
ucts in each of these two States being about twice that of Wisconsin. 
In Illinois, Iowa, Missouri, and Wisconsin, the States leading in the 
quantity of products, the yield consists largely of mussel shells, which 
are utilized in the pearl-button industry. Other States yielding over 
1,000,000 pounds of products were Tennessee, 2,774,560 pounds, valued 

at $87,537; Mississippi, 3,920,942 pounds, valued at $97,711; Minne- 
sota, 1,822,171 pounds, valued at $40,258; Louisiana, 1,942,185 pounds, 

valued at $57,072, and Kentucky, 1,753,278 pounds, valued at $78,899. 

In each of the other States participating in the fisheries of the Missis- 
sippi and its tributaries the quantity of products was considerably less 
than a million pounds. 

The principal items in the fisheries of Illinois were German carp, 

9,896,499 pounds, worth $244,322; buffalo-fish, 4,050,941 pounds, worth 

$111,707; mussel shells, 8,910,000 pounds, worth $48,468, and cat-fish, 
1,569,615 pounds, worth $68,535. In Iowa the yield of mussel shells, 
the most important item in the fisheries, amounted to 20,354,000 pounds, 
valued at $97,449, and of German carp, which was next in importance, 
1,039,375 pounds, valued at $22,518. In Mississippi more than half of 
the catch, or 2,023,230 pounds, valued at $33,747, consisted of buffalo- 

fish, and in Arkansas nearly half the catch, or 2,388,890 pounds, worth 

$52,521, was comprised of that species. In Missouri the catch of 
buffalo-fish was 1,862,226 pounds, valued at $44,743, and of mussel 
shells, 2,084,000 pounds, worth $9,217. In Wisconsin the yield of 
mussel shells was 16,260,000 pounds, worth $66,110. In the remain- 
ing States of this region the yield of any one species was less than a 
million pounds. Cat-fish constituted a considerable part of the catch 
in certain States, as follows: Arkansas, 838,514 pounds, worth $42,044; 

Iowa, 750,678 pounds, worth $37,845; Missouri, 875,050 pounds, worth 

$40,755; Tennessee, 708,260 pounds, worth $24,289; and Louisiana, 
682,347 pounds, worth $22,373. In Missouri the yield of German carp 
was 453,250 pounds, worth $9,447. Turtles and terrapin were im- 
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portant products in the fisheries of Illinois, the quantity taken being 
681,679 pounds, worth $14,520. The yield of paddle-fish, or spoonbill 
cat, in Mississippi was 948,305 pounds, worth $16,739, and in Arkansas, 
551,405 pounds, worth $11,967. The caviar prepared from the roe of 
this species in the former State amounted to 32,775 pounds, worth 

$14,391, and in the latter 34,175 pounds, worth $11,488. 
The foflowing tables exhibit by States the number of persons 

employed, the number and value of boats and apparatus of capture, 
the value of shore and accessory property and the amount of cash 
capital, and the quantity and value of the products of the fisheries of 
the Mississippi River and tributaries in 1899: 

Table showing, by States, the number of persons employed in the fisheries of the Mississippi 
River and tributaries in 1899. 

Fisheries. 7B 

= ea te wee oe Wace es T(E = 28 
5 Day =) Az 

| 5 apy Mes : a5 
States. ic : ul ie Sieh eae a 5 He 

| Oss o A sais ; Bie |) ie = = AS 
ee Alo) ae hal Brel se | se) ee] 2 Z me 
i | Sve fanecerae a =e ere RR es ve ie Seem bys 2 a 
Meenieer | Sul eae ele tom ce. ies. etl soinioaes 
} 2 |e |S] & |H/O;A] & |e |S = R = 

| | | | 

AN ADOING. <nce2sies-=|ssa= 2-2 fe\ecazo' vous nooe 5 (loses | 68 
Ankansas= 22 25.- 5 ? [a6 210 32 | 463 
MMNINOISSa52e ess 243 | 354 2,389 
Indian aes 45-55 Sees 409 
NO eer eee Oto.) 4G | 2b80| VO esalescclacaeee ell Pal "674 |e ae: 1,476 2,637 
EATISAS ee) 22 Pe Le Ses all ee SOOM amelie nsec d Ae etal er (oes as ese 118 
MCE G WsVere sctiars|) we LOe |) LARS BOLE [access |S We S600) BI lena ioce|eeeecee 38 589 
HOWIsiana, 22... 2... 96 2 326 
Minnesota......... 183 48 506 
Mississippi......... 147 51 540 
MASSOUTIe 20252 0). 551 | 406 1, 531 
MeHIaskeesereeeel| | BOO, oe elo S$ ote AS eee oe c(h eR Fol ac cecel se Soy. ale oe 2 to 4 54 196 
(Clint 25 346 Se eee 12 182 
POULHEDaKOieeaea | a2 SON see pie eden diessaleechY 46h otc e alee wei. s| ees malzeocs « 72 
Tennessee ........- 115 §2\} 476 
NCUA panineee mcODN see |) She) ioe Ae Se A eee ae sl Teed nce oleae eee oe 86 
Wisconsin ......-.. | 275 76) | 567 

—— | ———— 

otal 25-22 | 2,782 | 725 | 29 | 3,310 | 75 | 29 | 16 | 3,368) 469 | 1,442 | 1,846 2,589 1. 11/155 
} { | 

Table showing, by States, the boats, apparatus, and capital used in the fisheries of the Missis-' 
sippr River and tributaries in 1899. 

Boats. Seines. | Trammel nets, 

States. Nl 
| No. | Value. No. taney Value. | No. | | (yards). | Value. 

Avabamae: sin-see TOON MARRS IS O74g eset a slreee ee et user. i we(eee oe | Heke. ae Nee ae 
PAT CER AS te Ss | 437 | 10, 857 48 | 13, 105 $6, 262 102 6, 730 $1, 897 
PEIN Gee eee oe LS Tie 54, 808 303 78, 826 27,780 153 | 17, 520 3, 795 
Ina taht he: eee See 4292 | 6, 752 71 | 7,417 S150) |Rete teal eee eee eee Re peeie s 
ROW Siete Fe oss sss 1,188 | 17, 066 145 | 21,524 8,130 | 82 7,757 | 1,914 
Kansas. [6 Seessck eS 118 | 187M 8 785 278 | 6 490 160 
Kentucky.......... 572 10,460 | 72 7, 050 2, 965 7 700 | 160 
ouisigia 22.2355 32° 347 9, 684 13 2, 880 1, 540 2 240 60 
Minnesota ......... 263 | 3, 005 | 26 5, 360 1, 690 9 | 610 156 
Mississippi ......... 412 | 14,120 | 31 9, 875 4,945 6 600 170 
MAssouri 2-55 )5-6- 1,001 | 18, 253 154 18, 845 8,010 | 150 12, 363 3, 508 
Nebraska. .).5. =. ee | 145 | 1, 429 41+ 2,315 948 10 555 193 
(ON av tos tars ee 160 | 2,755 | 380 | 1, 255 A200) eae © Selo) sielehee sicccie lmatz/syoraeis 
South Dakota ...... | 73 | 649 | 10 860 333 4 | 190 54 
Tennessee.......... 398 | 7, 068 | 8 2,845 1,560 81 | 3, 100 927 
West Virginia...... 64 1, 228 18 672 G80) ieee acetals seen neste Saorienes 
WISCONSIN. 2—- s6-=- 437 7,023 29 5, 580 2,170 5 300 85 

Motel: ss. 863, | 167,018 1, 007 179, 194 71, 641 | 567 51, 155 13, 079 
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Table showing, by States, the boats, apparatus, and capital used in the fisheries of the Missis- 
sippt River and tributaries in 1899—Continued. 

Hand and other 
Gill nets. ihiaves Fyke nets. Pound nets: 

States. = : = 

No. Gane Value. No. Value. No. Value. | No. Value. 

VAS AID SM Bi erceigeee ac | Pseet eal Cea seca la amss oes hele Sires | Sameer 526 $25,233) Sete eee 
IATKANSAS) acco cjoe ees | oeseie eee al nee eae 196 $61 2,576 18, 813 16 $775 
MTinois-peeeeseese 12 2,400 $240 742 95 138, 614 65, 164 6 290 
IMGignaieeseseec ee 7 itsts/Mlladee sel a Seeoecs 
TOW8: sess eo 16, 647 40 655 
Kamsasycccteeeses 1389 || aes | Paaceese 
Kentucky 2.222: - 14 3345 |. 22 Se sae 
OWS eee eeeee 3506945 225+ | Seaeeeee 
Minnesota........- 1, 290 14 1, 630 
Mississippi. ...-..--- 11,715 1 
MUSSOUTI eee ona 16, 850 10 1, 000 
Nebrasksis222 25252 B82) iseie cl swerle ater 
OMO masa aseces PAT (VM eee tel occa e 
South Dakota...... 323) eocaolamecenes 
Tennessee ......... 18,955) 225 Sas se sae 
West Virginia ..... 382: [See cele eon 
Wisconsin. 22-.2-- 2; OG" eee eee 

Mo talisseseses 180, 514 87 4, 400 
} 

Set lines. Spears. | Small traps. Shore 
States | Other’) and'a¢-)" Cash ||) ‘Totalin- 

aNEE | appa | Cessory | capital. | vestment 
lise = ratus. | prop- P 5 e No. | Value.| No. |Value.} No. | Value. | erty 

Al aba Bese esas sos 540 oe Bessa ecrece | 47 | BIOS siete. cee else Seeeie| | emesenics $4, 463 
ATKANSAS) 222%. - cae 1, 252 1,153 90 $65 2,197 551 $570 | SHO Baedorecc 39, 105 
MUNIN OISS seeee cee | 2,887 DRATAS | a8 coe |S tciae 829 869 2,332 | 46,430 | $21,050 225, 324 
maw anaes: yee ne 1,324] 1,104 8 0 CF Ree 28) eee Greteacee 828i eecceeee 19, 731 
TOW alee ecaescee ose 972 GOON os alent we| Bie. ea| ec enee 4,759 | 189,242 | 102, 250 341, 669 
KANSAS!) — Noo ceie csc 101 2053 | Vasa oe cise col tok cites) | Sein wets | sisi BILeliese cee 3, 8386 
Kentuchkyeeqss -=-- 453 SOLM| eis sere oe eae 2 |paeneoe ese sieee 27 22, 202 35, 500 87, 286 
Louisiana .....-.-- 933 O82 esos. aleenee se - | 2,012 615 360 WD BO" aes ame eae 18, 745 
Minnesota ........ 38 78 | 98 139) ieee tere cerceeres 41 | 42,420 | 37,000 87, 796 
Mississippi .....--- 1, 218 1A 53a Bel eo ce | 2,840 Dod iliSoesie ces 6, 054 4, 200 43, 371 
NUISSOUMI i see eee 1,552 | 1,302 | 274 438 | 2,628 657 | 1,652 | 325,354 | 268, 450 645, 671 
Nebraska =-2-es-- 145 23 Val eae eaesienl (Sc aeanan eaanos Anoscaes 49,050 | 70,500 122, 884 
Ohio a5 Sessa 346 480y Cea: |e sc tere Bene teal | See LOONIE See ee 6, 864 
South Dukota ..... 79 ViCGH Sascal Seeenas ieitoerrsel Roa narel| eee eee 34D) aaseeeae 1,781 
Tennessee... .- Foo) apa) 1,791 32 112 | 600 150 15 | 20,257 42, 000 92, 883 
West Virgimia..... 157 QO GIS coal ener | Be eee caer alates eee 958 |Seaeeeerse 3,591 
Wisconsin :.:.. 2." 105 169 | 45 167 | eine | Mae aes 2,975 | 10,775 | 12,500 87, 825 

jo Ne ee LSeerer ee Re ee | eae | ee 
Tota¥.. 223. 13, 642 | 13,666 | 542 831 | 11,153 | 4,101 | 12,7381 | 719,095 | 593,450 | 1, 782, 825 

| | - 

Table showing, by States, the yield of the fisheries of the Mississippi River and tributaries 
m 1899. 

Black bass. Buffalo-fish. Carp, German. Cat-fish. 

States. SL Se | as 
Lbs. Value. Lbs. Value. | Lbs. Value. Lbs. Value. 

INN EWT oe saadeease 10, 240 $512 731380.) 43 GGON| eee cae seis | ames 233, 580 | $11,691 
Arcam SaSiaasmeceeer 185, 345 9,994 | 2,388,890 | 52,521 | 25, 428 $615 838, 514 42, 044 
LIM OISs eee eye ae 126, 180 10, 842 | 4,050,941 | 111, 707 9, 896,499 | 244, 322 | 1,569,615 | 68, 535 
inidian see eeeeee sees 7,451 705 | 141,515 | 7,677 31,401 | 2,268 | 287,817] 17,572 
LOW ae 5.28 cose ass 24, 457 1, 746 937, 076 26, 559 1,089,375 | 22,518 750,678 | 37,845 
KiamSasieeesenccaee 660 54 51, 995 QeQIQD i 2 waoe weenie linea nes 94, 960 6, 1387 
Kentuckyssceee asa 14, 864 1, 026 471, 6438 17, 900 78, 031 3, 096 415, 934 | 20, 806 
MOUISIA TNA eee eee 22,735 1, 428 799, 320 15, 655 2,645 245 682,347 | 22,373 
MINN GSO ba) a2 a2 55s! desea ene teenie 177, 400 3, 991 59, 100 896 254, 395 6, 833 
INMGISSISSIPPlimsese. see 12, 878 760 | 2,022, 230 33, 747 | 10, 825 194 397,300 | 14,302 
MAISSOUTIM Ree en sree 394,336 | 20,362 | 1,862,226 | 44,743 | 453, 250 9, 447 875,050 | 40,755 
Nebraska .......-.- 650 65 138, 162 A B62 | cls eee Salles ore 84, 970 6, 068 
OIOR Pees een oceeee 1, 466 166 4, 547 386 | 9, 332 606 110, 396 5, 547 
SouthyDakota sesso |caneoce ees cose oeene 47, 290 A Sy Va ee Pe ae eo onan 64, 368 4, 184 
Tennessee........-. 142, 352 8, 671 862, 390 18, 723 | 86, 954 1, 875 708,260 | 24, 289 
West Virginia...... 855 112 2,160 196 | 6, 410 490 58, 600 3, 120 
WiaScoOnsinveesses ose 8,715 209 1838, 810 3, 540 169,590 | 2, 686 221, 395 7,699 

Totals tes5c.2 948, 184 56, 652 |14, 215,975 | 849,913 | 11, 868, 840 289, 258 | 7,648,179 | 339, 800 
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Table showing, by States, 
in 1899—Continued. 

667 

the yield of the fisheries of the Mississippi River and tributaries 

Crappie. . | Drum, fresh-water. Eels. Mooneye. 

States. 
Lbs. | Value. Lbs. Value. Lbs. Value Lbs. Value. 

INI tite = Waanebood Cea Heese oxaeooaas 224,060 | $11, 153 8, 040 $403 

IATIcansas 5 aco <- -'- 232,204 | $12,590 304, 105 7, 848 3, 702 106 

MMINGIS=4 sce coe =e 356,320 | 14,419 610,205 | 17,729 29, 263 1, 604 

hala bh het yee eee 4,124 276 192,743 | 10,631 5,078 | 424 

WOW Aro. nce tases sees 37, 110 1,476 315, 635 7, 642 10, 943 847 

KAMISBA sa eeret foci 100 8 7, 945 318 1,070 94 

Kentucky...---.--- 6, 867 495 390,909 | 18,715 3, 900 170 

Louisiana .=---.---)- 42, 900 2, 826 150, 795 3, 602 1,670 53 

Minnesota ...----.- 65, 735 2, 632 56, 410 766 900 | 62 

Mississippi -.--.---- 41, 965 2,290 198, 290 3, 130 3, 980 68 

MMESSOUTI Ses20- Gane 358,913 | 18,310 197, 365 6,141 7,811 269 

Nebraska =.-22- == 400 28 15, 080 440 300 25 

Ohign seen 105 1 60, 077 5, 334 618 63 

South Dakota ...---|.---------|--------- 300 aD: are Be ere lnweneeeee 

Mennessee: -----2--- 163, 479 5, 756 310,890 | 11,356 14, 180 448 

West Virginia...--. 100 iy 28, 148 2, 833 755 83 

Wisconsin....-...-- 8, 600 281 86, 275 1, 136 1, 745 84 

Ota 11, 318, 832 | 61,400 | 3, 149, 232 | 108, 786 | 93,905 | 4,803 

Paddle-fish. Pike and pickerel. Ee Ls (wall- | pike perch (sauger). 

States. z : 

Lbs. Value. Lbs. Value. Lbs. Value Lbs. Value. 

| 

Jin eats oenceaacellchesooe ooellodeca nas sdeee eros pmuemec er 7, 800 SOO mcrae see cie ae eeeee 

WAIVaTISAS =ecrinai ne 551,405 |$11, 967 8, 619 $293 4, 468 BAT eee omen maya ema lersior 

WLWOIS:..--.2222-5-2 195,174 | 6,210 22, 586 1, 387 28, 880 1 paueasanescéllbcconcoe 

ANGIANae cena sns- Bul Tey || pss) || ateshofoc|omacaneane 8, 930 837 200 $10 

TO Wales 2 eae lates =e 36,390 | 1,128 30, 322 1,370 24,137 1,291 7, 850 310 

IROANISASA racic erie asc 7, 850 265 325 GIF Aes ein Ae lon ee ee ee tea E > Son 

Kentielkey: = sess. = AAT DGON | et ON ee meet erera letra eater 5, 988 532 2,130 113 

TOUIRIANIA So oc eeus= = 132,200 | 1,960 300 18 50 Eid enreiee Se meee Sacto 

Minin esGtaeene scams |ee > eee == =| -rcsee 113, 760 3, 225 87, 485 4,032 | 19, 810 718 

Mississippi .-..-.---- 948,305 | 16,739 350 25 1, 216 Pc Se eee cel Sener 

MigSSsOUMIpss>-- = <= 5. 190,931 | 5,865 19, 300 701 17, 833 IA yl Geceheaaa-aalicesptoce 

Nebraska: -----<..-- 16, 375 444 3, 000 218 800 UC erate OS aoe atc 

OU iyo seh a sea RG RES Se ee ere [eee soc 3, 674 392 2, 498 260 

South Dakota...--. 2,050 52 4, 825 SO keene eel Masser s-|neoseametee ee |p aecmeae 

Tennessee...------- 211,185 | 4,657 |.---------]--------=- 9,517 746 463 41 

West Virginia......|.----------|-------- 30 5 2, 554 294 1, 412 173 

TWURTEt OCLs SeSe eee Geese eeses lgaerooos 13, 535 447 6, 780 305 4, 960 174 

aac ig WN MS Ses | Sa See sae 

Ota eases <= 2,473, 250 | 55,514 216, 952 8, 045 210, 112 12, 156 39, 323 1,799 

Shad Sturgeon, lake. prumgoor snapcls | Suckers. 

States. : 

Lbs. Value Lbs. Value. Lbs. Value. Lbs. Value. 
i 

INI] SBT RE Bap cone aoe sees aselss-s cece 4, 480 $224 7,600 $380 124,800 | $6,241 

JAR hao) Secon elle Ese geretr | Aeee eens acceeer eas sacrcocurs 15, 305 453 83, 075 1, 299 

RMN tr Sees ee Soe ee ORS See Ree aeene 34, 809 1,279 | 124,843 2, 625 259, 204 7, 845 

Antanas ..< 255 ~ 280 $19 3,705 131 39, 489 1, 938 155, 859 8, 768 

Weide .25es ane eed Seeasossped eseasce 36, 768 1, 184 7,010 188 188, 591 3, 836 - 

GIR ARS See er eal aoe Sees =\|ceeeee~ 1, 800 Gk |e eee ERC AS oe 111, 215 4,341 

Keniieky ..-6 22:<2: 6, 550 330 4,519 244 35, 616 1,391 131, 093 7,081 

Pen) oe ee ol ee cees- OB sl lonosoned Ree 2ab oped sep oneooed lsomcmre nore lic oecar sae 28, 550 455 

11 Ghaee75) kay ee Se Se | Sao oe Sees 83, 035 2,152 | 146,415 2,639 86, 185 1, 490 

HRSG oc Ob gece) baeeeaedeed eoddeeee acoeaaenS meCepor ee 8, 600 100 105, 760 1, 687 

MERE iaL oot ee os WEeeeee aes bonodede 9, 219 309 | 150,530 4,511 495,307 | 14,181 

MEDIAS RO ser soe ccinlae cen occ ella aiaatme on 16, 650 (ee ered ocste ace 88, 630 2, 967 

Qi 3 eke 2 bee 20 GER aE ene Eeeoeiac 835 86 2,739 275 74, 416 5, 452 

Shirdi Dilive| Chose se8 Goeeecobane EoeaccoS 420 15 400 16 16, 240 520 

MOTTCRICC Roa ee actor ein ee minin||'o'oe eielnn = 10, 580 704 32, 398 1, 466 147, 689 5, 266 

West Virginia.....- 125 6 2,070 217 1, 968 201 55, 150 4,227 

WARCONMAIT ee sc oo che se ences = |e ee 2 25, 259 747 | 138,780 2,959 92,170 1, 337 

Rotealieee=--c/a3 6, 955 355 | 234,145 8, 064 711, 693 19, 142 2, 243, 934 76, 993 
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Table showing, by States, the yield of the fisheries of the Mississippi River and tributaries 
in 1899—Continued. 

Sun-fish. White\aud rock Yellow perch. Other fish. 

States. | | 

Lbs. Value. Lbs. | Value. | Lbs. Value. | Lbs. Value. 

| 

Mlabamaiessessciec ae Ree aseacce ISS aaerreH fapeas ante lasheaooner aoscosoobs lacbucaubar 158,480 | $7,924 
IAT KAN SA SE seme eee 102,430 | $8,025 21, 776 1404 Ree ees eee aeeac comaeracaca Gabosian 
MMMOISeee ee seeeeeee 543,387 | 12,067 | 166,591 5, 601 19, 939 $556 820, 160 8, 829 
InGiamaereer ase 8, 593 747 5, 453 488 14, 202 780 250 18 
TOWiat reese omen asec 55, 275 1, 283 11, 585 434 9, 965 253 6, 930 56 
Kentucky 22------ 2, 735 142 3, 960 299 13, 800 925 250 20 
WOWISIAM Meaneee ee leiee eee eerste 14, 065 899" nic doce ceclincee condense nesses nerellseeemaee 
Minnesotale-c-s-e5] 18, 465 499 14, 347 423 4,375 67 2,100 64 
IMGSSISSIP Pls sa... 2-2 rico orrelllsinerrerctarels 14, 770 (P48 Panes |SeBe esc aackocconact Ispacpcas 
IMUSSOUNI Seseeee eae 131, 520 2,128 17, 025 ible soeeecaaa|losascaneds 450 7 
Ne bras kas eases cacao certs eemiacisce 1, 300 66 | 300 1D eee cece eens 
ObiOnsaeten osee aeee 390 27 455 AGIA E sere msec eect teeee eee Serato 
Tennessee ........-. 36, 668 Tale; 2,075 173 705 44 6,575 358 
West Virginia ....- 165 54 585 10? | erccciercime Spats | ovsizisiere dre sil ec eirave nie oie oll alesis Sea 
WASCONSIN seeeeme ee 11, 385 229 4,470 146 1,720 29 2, 600 21 

Motall’- Sans. 910,968 | 21,318 | 278,457 11,494 | 65, 006 2, 666 997,795 | 17,297 

Shrimp. yr cesee terra- Frogs. Caviar. 
States. cers vt = ia — ze 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

PATKATISAS|)ae(ojeinie sialele 7, 200 $600 9, 690 $259 79,760 | $10, 162 34,175 | $11, 488 
MN TINOISHR aes asses os ltste elec ae lesen ore 681, 679 14, 520 31, 032 3) LO0n es aaee ee caleareenee 
Mra Gli airy r52-5 5 ois o2eysccrel| erorsntaiesara oral Wore carsiovste ate 5, 354 QA DIN. octoraves areal Slocrs aia aieea eis stance cies ace eee ee 
TOW Bite cares csmioae|ls 2 se celseeclleseaemoss 17, 825 SOOT iss eaetoets | cierto e Seal Cisomisteinreniell oie aac 
Keentuek tyececcieciennl| ss eseeen cel eee nase. 10, 888 B88 selene hashed || ro  Sete a|| Nettie ee sisentellicleee eee 
OuUIsiama esses ee 52, 980 4, 395 2,580 (3) etree) See eis 3, 750 1, 000 
Mim MESO Gain 2 Soe ers erel eta te he All ots eieeroiere ie ote cic ieee iaeate eet ears 92, 254 9: 609. i ees ae are ees ae 
IMASSISSIp Pie era) 119, 838 9, 4380 900 noel nee ens ABest 32,775 | 14,391 
IMBISSO UM ee see atl nace eee c eaneeee 43, 819 1,004 | 237, 600 PAS Ula Reese Sesciell epics ot 
QIO Reeds ceeenclce| ls atemernee lie sesiGest 975 83 850 Q1O! | cerehie ses cee ease aoe 
Tennessee....-..... 20, 040 1,670 8, 160 UTD. | ee dinieiemiaiel ete'siwiae a eat cree meoramri 
NWVESGaViliro ms eee Sa) Sere ore eee 200 LO es eehae =| eee ee See ee | eee eee 

See eee ee —EEEE EEE EEE Ee ee a 

Motalieegestecss: 200,058 | 16,095 | 782,015 17,148 | 440, 996 53, 054 70,700 | 26,879 

Alligator hides.} Otter skins. Mussel shells. | Total. 

States. = <— - — —_ b 

Lbs. | Value.| Lbs. | Value. Lbs. Value. | Lbs. Value. 

SAN oan Be Saha a oce/= 0,27] sysiale etizsal|seiete resin ee araeicta| [ee acreiercisl| Mele cic cisvoleeetell eee 852, 460 $42, 588 
ARAM SAS eens eee renee ae Se oeeing HOOE SIE 250M eaccietaeees career 4, 896, 591 168, 071 
MNMINGISS josh rise «los cesisse| Says moe se [eersne oie oeiiomnaiere 8,910,000 | $43, 468 28, 479, 807 579, 168 
linha ee Serene Serine cca eecton| Hecericas| encemod [sucdeec ance acaossosus 950, 784 55, 011 
MONE Seeenede te ace nace op sd decors specs srlbopecear 20, 354, 000 97, 449 23, 901, 922 207, 801 
RAMS Agen 232 Se sys cereal Saraeceieis ale ssiwiey Aas ietoeters sells oaletevaleisllloe tiow crs aerate ieteceereine 277, 920 18, 546 
Kiemtuelkeyic acca smae [ss ecwecel saercinc |e ceaet ts) eseers 20t0 Peccieaa eet | seme eertere 1, 758, 278 78, 899 
WWOUlSIaM assess se ese 4,950 | $1, 238 348 870) |Lesastasee ei ss eescee 1, 942, 185 57, 072 
WET AEC OE pases Sel Sa senoos Gen oEacel sessed perAaatoe 40, 000 160 1,322,171 40, 258 
IMISSISSIPDilecmcine saclsisase cee |seeceeee 10 20) jl ers cares verre [lees 38, 920, 942 97, 711 
MISSOURI so seeciselsmaenaesleeeeecer 762 | 1,905 | 2,084,000 9, 217 7, 551, 442 211, 301 
INGDIASKANS. socom sole cece al ates seen | Sere ae | cero eens aeeeee eee or ise eee emer 366, 617 15, 937 
ODIO; 2255 ssa gos ba ce Reaencecl se cceas poams cel tesece. cc Seaaceeeceee (eeeeomee 272, 843 18, 937 
SOU eIN OPW dolce ee oe Rees eee meses S osm oal basa cena Sema SGoBborlloososcoete 135, 893 6, 941 
Tenmesseeieae saeco Cosas Saal ee sem ae eee eree | dee sie cell Lieto cress Mee eetoeeree 2,774, 560 87, 537 
ASST REN VAS gaa on YR Re (tes | Ue a | Pe at Ae l(c SLR a cea 161, 287 12,112 
WASCONSIMe SS 522 2 yee |e a9 seems eee ci 16, 260, 000 66, 110 17, 236, 735 88, 139 

Tote sass oe 4,950 |} 1,238] 1,620} 4,050 | 47,648,000 | 216, 404 96,797,437 | 1,781,029. 
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Products by apparatus.—The most important forms of apparatus 
employed in the fisheries of the Mississippi River and tributaries, as 
determined by the quantity and value of the products secured, are 
seines, fyke nets, lines, and the various appliances used in the capture 
of mussels. The yield of seines, including all species, aggregated 
19,593,614 pounds, $548,054; fyke nets, 17,030,138 pounds, $514,690; 

lines of all kinds, 6,736,087 pounds, $278,400; apparatus in the mussel 

fishery, 47,648,000 pounds, or 23,824 tons, $216,404. Trammel nets 
were also used extensively, their catch amounting to 3,029,903 pounds, 
valued at $82,698. 

Table showing, by apparatus of capture, the yield of the fisheries of the Mississippi River 
and tributaries in 1899. 

Seines. Trammel nets. Gill nets. Fyke nets. 

Species. 
Lbs. Value. | ‘Lbs. Value. Lbs. | Value. Lbs. Value. 

| 

IBISGEGDSSS q <ecscs-c ee 215, 153 | $14,189 124,418 | $6,960 | 9 $1 231,119 | $14, 725 
Buffalo-fish .......... 5, 254, 144 | 123, 444 | 1,201,403 | 27,894 | 20,000 400 | 5,846,586 | 147, 526 
Carp, German ........ 6, 953, 689 | 167, 224 674,278 | 14,506 | 40,000 800 | 3,999,986 | 101,470 
Caretighie eee ees HDT O2XOGON 494812 een 2354990) | ONO: || poe |e meee ae 2,281, 883 | 107, 742 
Crappie coc-- see acs as 466,966 | 21,387 169, 590 8, 390 1,015 41 507, 495 22, 589 
Drum, fresh-water ... 9395, 888 28, 269 109, 697 DALSTON eseececoe aacacobe 1, 229, 051 40, 621 
els stse se accaceeoee 1, 440 SON ls Sereerstaroai| ers ob te terre wees emteimnaseers eee 8,817 497 
MGOneCY Ce jco.< 52 ene 13, 980 ODA oe Sees sl rae asec 60 3 2, 826 121 
PRaddle-fishys2. = 5.2222 1, 848, 101 44, 446 26, 920 86632 ao aacsasl oe asece 593, 099 9, 882 
Pike and pickerel.... 64, 104 2,897 31, 985 1,325 580 25 20, 123 936 
Pike perch (wall- 

Ee Gall Aa ee 39,495 | 2,588 8, 899 | 499 | 50 6 51,200 | 3,408 
Pike perch (sauger).. 13, 626 544 2, 465 | 90 | 500 25 13, 082 713 
RVG ee ene se es 6, 640 9054 le sesaacereeleeasesese 125 6 190 16 

Sturgeon, lake ....... 90, 301 2,790 16, 644 S¥i3)i| Beoaeaeoac SoEaoeee 40, 530 1,740 
Sturgeon, shovel-nose| 216,019 5, 861 98, 200 WL ON eas ce erie alee cie sats 99, 891 2,575 
DUCKCIS seen ct sass 882, 191 28, 792 220, 773 5, 419 175 13 948, 910 34, 714 
PUMA ses ssceesssss 408, 454 9, 246 82, 270 1, 888 2, 500 50 366, 899 8, 639 
White bass and rock 
BSS eee ae se ae 138, 991 5, 231 18, 702 G10) eee Seas 102, 222 4,425 

Yellow perch .......- 20, 615 544 1, 810 Cin SEE eGo ames 26, 395 1,328 
Otherfish) 2550.5 2.5- 485, 390 5, 817 10, 650 VAD Rees ee ceslince setae 352, 202 3, 859 
Turtles and terrapin.| 370, 457 7,311 900 | Ibo Eee aerseas | Sacceene 307, 282 7, 024 
Caiviar 22-— 55.5. so s-05 LONSOOM PR LONTOOM Siemistore eietera | cteleioeine wel ie cae Sees [Soave ae 400 140 

Totals. .s--2. 2-3 19,593, 614 | 548,054 | 3,029,903 | 82,698 64,934 | 1,370 |17, 030, 188 | 514, 690 

Pound nets. Set lines. Hand and other Spears 
Species. ; 

Lbs | Value. Lbs. Value. Lbs. Value. Lbs. Value 

) { 
Black bass ........... 29,750 | $1,501 e505) || CALERA | | BP GEG) IRB Pel Bead soccasdlaseceuce 
Buffalo-fish .......... 470, 185 7,832 | 1,126, 817 35, 365 8, 200 346 201,900 | $8, 703 
Carp, German........ 22, 230 | 438 153, 662 AN SOL ees faoae ell see see 1,100 110 
Mathias. 52 oes. 2 48, 786 2,259 | 3,388,506 | 147,849 224, 205 7, 434 200 20 
Grapplers >. s-0--5-s 49, 085 2,447 29, 395 2, 274 93, 486 HPA | ee cemsecsce|>2oocese 
Drum, fresh-water ... 21, 290 389 677, 541 28, 160 625 10 | 180 | 18 
DC 800 16 $2,668 MOD Ai jecacmee as ea [ra craiatetowsrne =i arererstoteter= 
MOONCVEN- on ta sence [Ste sso |(Saecietaas 200 SP tesserae core eee see Soeep eee 
Paddle-fish .......... 5, 400 144 4, 730 L764 a eee | eee Beene eee ee oeahee 
Pike and pickerel.... 6, 700 238 3, 920 261 67, 935 1, 948 21,500 | 410 
Pike perch (wall- 
VEC an eess co 1, 245 71 30,687 | 2,057 78,446 | 3,567 60 6 

Pike perch (sauger).. 1, 275 7 5, 025 193 3, 400 | Gt peat ete [oe ite 
Sturgeon, lake ....... 13, 050 402 36, 620 gE? fal (een | eee eee 37,000 | 1,100 
Sturgeon, shovel-nose 14,500 | 258 196, 183 67948) [esses secs. ceeoee 86,700 | 1,775 
BMUGKEINS seas obec en ce 47, 395 | 883 81, 215 AN166) | ooo oee cee betkiccac 1, 000 100 
SSeMN-AIN Thee se oc ok ae 26,615 453 6, 590 550 17, 450 ABO E Sisc cn aciers sl miarstocine 
White bass and rock 

BaSae oes oe. ees 1,610 77 9,555 772 12,377 DUDE esreresiereis ote ae 
Yellow perch ........ 175 8 12,136 | 686 3, 875 (DIN he, ae a ee ieee cyomperes 
Manner tisht 2. 2.555852. 1, 250 34 16, 603 858 100 A ee See ee | LAS Baca 
Wurties anditerrapin.|2. 23. -2---)caeeceese 17, 480 AD ie aera spas soee oe seaieiceese aaa es 
MEGPS\...-:-. EP EBS Sess Sto SU Soe |e en I | eee Mee Py A Set 122,604 | 15,304 

MOU ne see 2 761, 341 17,520 5,905,038 | 242,597 831,049 | 35, 803 472, 244 | 22,546 
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Table showing, by apparatus of capture, theyyield of the fisheries of the Mississippi River 
and tributaries in 1899—Continued. 

Small traps. | Other apparatus. Total. 
Species. | 

| abs; Value. | Lbs. Value. Lbs. Value. 

| 

IBIaCkiDASSi.c-ltsee seheees 1,000 $100 280 $28 948, 184 $56, 652 
Bufalostishhsssseees-eeces 74, 340 38, 043 12, 400 360 14, 215, 975 349, 913 
Carp) Germanessss 5.22 ee: 770 39 93, 125 370 | 11, 868, 840 289, 258 
Catefishye. 222 eee se eeeee. 244, 415 11,577 | 122, 225 4, 0438 7, 648,179 339, 800 
Crappley x: ssoneccistewcrcte 1, 000 100 800 80 1, 318, 832 61, 400 
Drum, fresh-water....... 169, 460 8,473 5, 500 170 8, 149, 232 108, 786 
Helse jaca. seesree 170 LQ ere aste sat am octal slatsiosinteeetete 93, 905 4, 803 
IMOONEY Co ses acc tee ease heath ase oe eee eeel 300 15 17, 366 706 
Pad@le-fishe 22: cian eauac cel. occ seen cee (Mees scence secemce emese pee ceeeoeee 2, 473, 250 55, 514 
MO LING MOG ace coclbacasoosencellacenocndoe | 185 5 216, 952 8, 045 
Pike sperchi(wall-eyed) is |iaen se eaee ae | ere rence 30 4 210, 112 12, 156 
Pikeperchy(sauger) seen e ee ese lee eee ke | Seat a | ae ae ae 39, 323 1,799 
IOC) bea aR eA Cr CHEERS ncn Geek toe core aaeee Ga ae seine Aare 24 | Saeunetewae 6, 955 355 
Sturgeon, Wake ssccn5 ode |e Scie octane ce ees Sa ere tea eemioe einen ll ees oereeeroe 234, 145 8, 064 
Sturgeon) (shovelonoses eal cesses sees lnen as aaeee 200 10 711, 693 19, 142 
SUCKS jaseeeneee eect 56, 400 2, 820 5, 875 86 2, 243, 934 76, 993 
Sun=ishieeser casecatcecs Beare seecons Weacacenece 185 3 910, 963 21, 318 
Wihite bass andirock passs| ia. a2 a. ones s | Oacisaoe oer = ce setae |e ccinatelseeee 278, 457 11, 494 
NVellowsperch.ser So. sea Seale ae eee Easy ern JaobooosecosoAdsSocadac sue 65, 006 2, 666 
Otherdishteeeee--eeeeeree 131, 600 6;O804)| nctc case cetenlsceeiate aoe 997, 795 17,297 
Shrimp ostesse acne 200, 058 TG 2095' seers oe sears | ete arseeaete 200, 058 16, 095 
Durtlesiang errapine--- ol2s.oseeee ees |e eee ss 85, 896 2, 298 782,015 17, 148 
LUO ashe bats pe See aE ead Bees seaeaa| Gemeereean 318, 392 37, 750 440, 996 53, 054 
Caviar wee sajaewiceneuieniaeas|es asian ese jppabaroood |oombcsStcn soso esessccegace 70, 700 26, 879 
‘Ali gator hides! seca. ce ele 6 sence ee seenlisemiteee ane + 4, 950 1, 238 4, 950 1, 238 
Onteriskinst#sss-s-oescee * 1, 260 3, 150 { 360 900 1, 620 4,050 
MUsselishellsseenescacscen|s2scceee eee serene: 47, 648, 000 216, 404 47, 648, 000 216, 404 

_——— ———— | 

otal esses ecina 880, 473 51, 987 48, 228, 703 | 263,764 | 96,797,437 | 1,781,029 
| 

* 630 in number. + 990 in number. 

THE PEARL-BUTTON INDUSTRY. 

{180 in number. 

The manufacture of pearl buttons from the shells of mussels taken 
in the fisheries of the Mississippi River was begun at Muscatine, Iowa, 
in 1891, and has now become an important industry. In 1899 there were 

41 button factories in Iowa, 11 in Illinois, 6 in Missouri, and 2 in Wis- 

consin; a total of 60, valued at $224,010. Of these 14 were complete 
plants where finished buttons are made, 12 of which were in lowa, 1 
in Illinois, and 1 in Missouri. 

ern cities, where they are made into buttons. 

The other factories were engaged in 
sawing button blanks, which are shipped to New York and other East- 

The persons employed 
in the factories numbered 1,917, and the cash capital utilized amounted 
to $150,450. The products consisted of 1,073,553 gross of buttons, 

valued at $336,504, and 3,146,413 gross of button blanks, valued at 
$479,931, the total value of the output being $816,435. 

The following shows the extent of the pearl-button industry in 1899: 

Tllinois. Missouri. Towa. | Wisconsin. Total. 

Items. | 
No. |Value.| No. |Value.J No. Value. | No. | Val. No. Value. 

IPA CTONICS em eyarsisieieisicictsineee 11/927, 200 6/$14, 800 411$175, 60 2/96, 360 60)$224, 010 
Cashicapitalljesses cscs oe|eeeeee ie ODO| ees, < 148650|5 550 seee 1022250 |Paseee 125/500) Ses eke 150, 450 
Persons employed......-. 203 see oes iVAl Wee seaG 15445|) eens | Sl asceae ISON) Sasha 
Mussel shells used.tons..| 2, 226) 27, 782} 620} 5, 930 8,434) 101,219) 520) 4,224) 11,800] 139,155 

Products prepared: | | zi i [ 
Butlonstesessce= gross: .| 96, 820) 29,850} 50,000) 12,500) 926, 738) 294, 154)......|...... 1, 073, 553) 336, 504 
Button blanks..... do. .|760, 998 120, 714/164, 400} 20, 0702, 147, 972| 330, 252 73, 043) &, 895)3, 146, 413) 479, 931 

| 
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WEST VIRGINIA. 

The fisheries of West Virginia are prosecuted in the Ohio River. 
In 1899 the number of persons employed in them was 86, the invest- 
ment was $3,591, and the products amounted to 161,287 pounds, 
valued at $12,112. 

The apparatus of capture consisted principally of 138 fyke nets, 
valued at $1,382; 18 seines, valued at $680, and 157 set lines, valued 
at $201. The species of fish taken in greatest quantity were cat-fish, 
58,600 pounds, $3,120; fresh-water drum, 28,148 pounds, $2,833, and 

suckers, 55,150 pounds, $4,227. Nearly half of the total yield was 
obtained with fyke nets. 

Table showing the number of persons employed in the fisheries of West Virginia in 1899. 

= 

Fisheries in which employed. No, 

CBA Coe cte tatters tea te ates fonstns ae ay wi sicpe Scans iaaleiejermie Damian igse anes eia © since, 2 Spe stole demi eeiselseiwscswece 50 
CEU TG se a eis Sa ts SEIS EI RII CRT RS ee ea eli aes SS eee ee 1 
PERS gt Fe sgt Leger seat Se ee ee pees Sp oso ecyatis aie bwininie o/« Rem anieiecicis PBAa es Se PORES AEE 43 
SGC OAS 3 SS SRE GE CRs Se ROS ee ee ee re ere 61 

Mota (exclusiveoudup LCs iON) oa. c cists cies oe ani serow = oats oo es eee ems oe anise tes minae 86 

Table showing the boats, apparatus, and property employed in the fisheries of West Virginia 
in 1899. 

Items. | No. | Value. 
= | 

HONE EO OES tsar sare tatatanialeresa i Sieve eta a Moti eee a's ose wine ereleictaitisictes clout a inlalotn scion a oture eae 58 $983 
EIGUNCIDORIN ena aoa an se oes ewe wes e oe ee acne eee cee Wits dessa estes aeein 24s 6 245 
DI APETLCRM A aes VLR) a ictes 9e eet ie eee, Pt as NER pein ete ion Se Sei sees 157 201 
FISEAITE Lets ser eee oe kita SoBe oe Re th RR ntl rae ba GE CEES EER EGCeabns Heeen eames eels 1, 382 
SUELUAAE Sy (VIZ) N55 8 SS ae ae a lS 680 
DUIS CEA OU SVALECUR Soe ee nw eo zyae vibe ns noe Smee Witee Seis Barealnca a Sones -| 1 5 
ES OneRIReLCCESNOLYADLOD CEE neice en nc cee eee eis Eee abe ein ouee eels see ene eens jrteeee 95 

Moin VEStMent 4... -a.26-- 5052255 Ben een ene imams emwaning = anise een oe | Seat 3,591 

Table showing, by apparatus of capture, the yield of the fisheries of West Virginia in 1899. 

Setlines. | Fykenets. | Seines. Gill nets. Total. 

Species. i = = 
Lbs. |Value.| Lbs. |Value.! Lbs. |Value.} Lbs. |Value.| Lbs. | Value. 

=| 2 Speed 2 : 
| 

Black bass .....5..-.- 350 $51 | 150 $15 395 $463 Seees alo eeee 855 $112 
Buffalo-fish .......... 500 | 50 | 1,060 | 94 600 Bos beosececdes amore 2,160 196 
Carp, German........ 1, 000 BO aacecees Sater 5, 410 ALON Semecacrasecnerne 6, 410 490 
Caitaliy on aon fone 18,665 | 1,027 | 35,900 | 1,815 4, 035 ZL | saecarelotpa ore 58,600 | 3,120 
ETEPPIlC)s- soos s=.02 100 Dal Rees [em aaion toe | Sec en ctallcs emis oleae 100 12 
Drum, fresh-water se 7,040 | 764) 8,072 SO5i Lanse: ol, 266i ccemena| eee ee 28,148 | 2,833 
ela ee oak nec 495 | 57 260 DOWN = sees | sccm accel a ae aoe lemme 755 83 
1 eal 2 Ue eae ete ee een eee eee ao ees eee 30 Dy es Seed so setne 30 5 
Pike perch (sauger).. 50 8 1, 067 128 295 | BY G) Beseacise| Seeeae 1, 412 173 
Pike perch (wall- | 

C¥C0) -s26.-22-5 2 = 100 | 15} 1,659 170 795 LOO oes teee eee 2, 554 294 
MOCK DUSS== = coos eee 200 bl Oe eee 385 BONA tee colton oaee 585 70 
SUI) 2G Ses ee ee eee ce eee) ae Ces eS SNe Feed eee 125 $6 | 125 6 
Sturgeon, lake ....... aC en es Wy ig | a ee 400 zt) ae ae (ee | 2,070 217 
Sturgeon, shovel-nose| 1,968 | 201 |........ Etec ERs a 8 J eae ee ae ne les oe | 1,968 201 
S)PES 2 Se ee Se ee | 2,475 195 | 24,455 | 1,947 | 28,120 | 2,077 100 8! 55,150 | 4,227 
juice ees aes 140 3, 1h] |e aa See 25 ye lee | eae 165 
SUEIOS Sas oe a eee See aoc loo eee 200 | TPE ea |e ee see! Pee aee eee | 200 19 

Motel: Se. .* 34,753 | 2,717 | 72,823 | 5,017 | 58, 486 | 4,364 225 | 14 161, 287 | 12,112 
i | | 
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OHIO. 

The fisheries of Ohio conducted in the Ohio River, the only tributary 
of the Mississippi in which this State has fisheries, gave employment in 
1899 to 182 persons. The amount of capital invested was $6,864, and 
the products aggregated 272,843 pounds, valued at $18,937. The prin- 
cipal species taken were cat-fish, 110,396 pounds, worth $5,547; fresh- 

water drum, 60,077 pounds, worth $5,334, and suckers, 74,416 pounds, 
worth $5,452. Fyke nets and seines were the most important forms 
of apparatus employed. 

Table showing the number of persons employed in the fisheries of Ohio in 1899. 

Fisheries in which employed. | No. 

SQ LMG Zioyaicteress ay paye ss ieta eave st ia rele yahs <lvaye Ore eats Soavspei niece Sie casrerenen ese ta y= Le fayette ste eet er teraee ce oe reo | 70 
IBVAG 116 bis, anjecremis Sais SSE ee neo eis Bice Beene SSE othe nie Ge Das COC ECR EEC te ana OER aD eee mene | 90 
CE MER yey eee ee oe ence cae Sie eee ee ee aes a ean a Ree ts RE Er aa een E pi aC Hae 2 
SOU HUMID OS yetercle Sis er crate sale taps ars se ve siete are latch cis ace ale ina wictagnie coroieis te Sar cpeinieede Diese cicisto selec liene e MeO eee 143 
Withoutrapparatus icc destsce octet seeacketne cata cue cok cee ce eset Sone eres eee es een Cen ene ee ee 2 

Total (exclusiveotduplicatiom))<2- s.-sscecee ee see se eee eee eee eee 182 

Table showing the boats, apparatus of capture, and shore property employed in the fisheries 
of Ohio in 1899. 

Items. No. Value. 

PUSH DOB sic a; Se sree repos aco .a ie atm SraySte feo eta ls Sic ayeyel mya ate's.wyatcterniefa(ava, oa iaheya/atmente(Setarmere lives yee 150 | $2,050 
PL OUSC AD OBES Hard Rais wis neracs lo aoe wera core etre Sis eI sha Carats tele PSST ee eee eT neice en eee 10 705 
Seiness (li 25onvards) eases cece cee coco ce oca eReee ceee eens 30 1, 200 
FSVIMOMIN CTS rete cin sistemas are terse he siete aoe SAS nie ae eee coe SES 281 2, 270 
Gallimets)(6biyards) S22. 220. ese eee 1 10 
Sebglinegs s. sass Sota oe cake Slee eset eine na be Sele cimeieminme comelice enneaemaece sie eete 346 439 
Shorevandiaccessory property senses cece ccccessaoes -cisieececencemenaeiee aceee Se reeeoer |sceace 190 

Totalsinvestmenit A. eece eee seins Case tee oe ee en Seer ne eee Ja Jeee eee aoe 6, 864. 

Table showing, by apparatus of capture, the yield of the jisheries of Ohio in 1899. 

as = : ‘ Without 
Seines. | Fyke nets. ti ts. S Ss. otal. ee Seine Fyke net Gill net Set line apparatus. Total 

Lbs. | Val.| Lbs. | Val.| Lbs.|Val.| Lbs. | Val. | Lbs. | Val.| Lbs. | Val. 

Bla@ksbassieeess-e- 5 800 | $96 | 807 | $37 9| $1 SOO $S24 reece seers 1,466 $166 
Buffalo-fish ....-.-- 72) 95 | 2,951 DD Dial eee sl see 424 BO) || See aoe ree 4, 547 | 386 
Carp, German.....-. 7, 805 466 | 1,302 dbk7/)| Baa aae llSveterate 225 Doi les seriall oelerste 9, 332 606 
@atzfishyseesenae eee 7,864 | 406 | 62,780 /3,108 |...... Wesee 39)752 |2;033 |. ---- - een 110,396 | 5,547 
CLAP PIE KS se aces ce se ee eel cme ser | never [eae 15 1h Rees AS eo aameee aaa 15 1 
Drum, fresh-water.|27, 955 |2,375 | 18,717 |1,727 |....-.|.-.-- TSS405N 2320 ee cer seierrs | 60,077 5, 334 
Welsh e26 sa neess See le canes ocean 260 ull meet |etamy-ae|eceas 353 SOulerceea sees 618 | 63 
Mooneye or tooth 

INCETIN go Sie ei sacee eee Sele io= ee lasers eee ate 60) S85 Seaess| esas loses eae 60 | 3 
Pike perch (wall- | | 

@yed)) a. cceesee cee 8384 94 | 2, 678 281 50 6 112 392 
Pike perch (sauger) 146 LD Mee Oral eam. fatale sects erties : 260 
Rock bass.....-- ---| 455 GO) | |soncdost |: ccoeslleaesanlledeos||oacease 46 
Sturgeont 1aker sec|ec << |s-cee = liste tereinre eles se ecisieee [owes 835 86 
Sturgeon, shovel- 

NLOSG#ae ees ee 280 Ne eee 6 ao kee eRe lace 2, 459 275 
Suckers ose ces-=- 39,478 |2,518 | 29,793 |2, 420 75 Baal! Ha08) ee scecllacuss 74,416 | 5,452 
Sun-fishise cece = 390 Nl escanee|laasene| Sonsselacocs||s4osebe||a0cse 2||beScoc|os00c 390 27 
AUIPteS Hes Se. ONS Dee aes 975 SB) lesaaee REASA eemeaaloseel sccsaalbercc 975 83 
MPOLSleesiyscaecwsses see aalee cs salteececce eee ea Tae ate eee fecal asane 350 |$210 350 210 

| | = : = 

Mota leans 87,179 |6,149 | 122,170|8,297 | 209 | 16 |62,935 /4,265 | 350 | 210 |272, 848 | 18, 937 
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INDIANA. 

The fisheries of Indiana, in waters tributary to the Mississippi River, 
are not extensive. The number of persons engaged in them in 1899 
was 409; the investment was $19,731, and the products amounted to 

950,784 pounds, valued at $55,011. The apparatus of capture consisted 
principally of seines, fyke nets, and set nets. The principal species of 
fish obtained were cat-fish, 287,817 pounds, worth $17,572; buffalo-fish, 
141,515 pounds, worth $7,677; fresh-water drum, 192,743 pounds, 
worth $10,613; and suckers, 155,859 pounds, worth $8,768. The yield 
was mostly derived from the Ohio and Wabash rivers. 

Table showing the number of persons employed in the fisheries of Indiana in 1899. 

Fisheriesin which employed. Total, ex- 

slusive 
Waters. = c : 

z Fyke Set _ | of dupli- 
Seine. | yet. | line. |SP€®7S-| cation. 

ETON ERY CMP eareterorcie esta sea cieasate Samra atasecicnne Lace aceon 111 128 | 1503 1M ees es 224 
Wi SHEN De Ge, Ba SARS COPS GOB ke Se SS a ee ane eae an te 41 46 108 | 8 | 143 
VITUS TEARS § <5 3 Sts SEES Se See a So Se ce | 6 V4 ee ees 14 
WCHU MO LKeOLe WV Eber rOVe be sce sale Seer ei wis Sel ole. c icici eel eee ciemie 7 19} esos 18 
PEAPPCCANIOCUR UCI eens net aiea/= a's aise sciclae se sitinicie nie case Does oes 7 3  \Ipseosenc 10 

Tiel uodesstt ick 5) ae ae 159| 190 327 8 409 

Table showing, by waters, the boats, apparatus, and property employed in the fisheries of 
Indiana in 1899. 

Waters and apparatus. No. | Length. | Value. 

Ohio River: | Yards. 
GAN LTOU AUC Nae pee eee see a eiieere ea cioeices SOEs Seek ae eects Peay Peet eecees 700 
DY OW OEMS. cee ieee metals Saas cart ne we poral 2 ANS aed See vee wn ene TOO} eae sees 1, 234 
LELUPEIEE [EDD FS) ad et aes ESE ae eee Bea Bie eal Oe one Eee eR Se ais D2) | Mee cee 2,740 
PEESRITIER RTECS apy eR Pec yh on ee eh rye hs odes VE nia ge Sy PE ak pte 53 5, 765 2, 450 
TOG nC LSP errs aaa eee eet Sat ont oe ann. ot ae Cee eae ta Le QB0b ASE eee 5, 247 
SIE ENT OES 5. Let ceehs AS cage eae nee ete ba re ge OE Pe dE 769 77,610 837 
SHGME LCL CCESSON VA DLODCDLY Som cen ae errats Seed Mn ene ee eee aera ee eee 477 

Wabash River: 
SCAM ators sare actos Ojalerwte\wsosins somcleas SO eee Shrezesi Geum ueseine prostate chels iD |S eyo 500 
LEON LDO UT). an ee SER ie ee pa ee EL is i eT a ate eee Oe et 113 byl eee at 596 
LEUT ISTE TEND Re Sen og Oe ee es nL ro Se ee SS TOL es coe ae ee 710 
ENT GST. + Ee Ce ED Pe le ee ee reed ae Os PR ree ee hs |) saz 585 
RY CO ELC bee renee nee Peon a se eee SOM ERE DL Seah Ue ase ahe canoe CBE Roeeeme es 2,170 
RIO RRLT LICH percent ens eter 8 eee Le ee ork ae eye oat nigga ES 414 20, 340 214 
iS] EEGs aS eA ERG ae iS Dic IEE eae ee SE ANA CF TORR a a A ye eae a Sal aaeee eee 10 
SH OUCTATIC A CCERIOLVADLORCLU Yate esate concen ia ice oe ee cine oe ee ena Sees ecetesteee 245 

White River: | 
LEG IYY NOPD SBR SS Sic Ee eee ns SB oe NE NS yi SES M4 Saeco ene 70 
BOTS VOLO ae Bae Sm Oe ee SIO ee IA EO a ee ER. San le Se ee Dl et ersieretse 50 
LOSE TIVE BER AS ee 2 Oe Se eo ee oe ee eae te ee Bal ees 160 
SMUD ETc 2B. eM B SE SE ES 5 Seo ear 5 SRE tO ea a 56 2, 600 26 
RBG aMo He CORCOLVEPLODELbY. cma se tees dees ot bo con eesh coe secece cas ccleame sluceccosene 26 

West Fork of White River: 
LOA A DOR TS) Bec Shee Be Ales OS i en a Se ee ee ee BT Sener | 89 
TERRES NOT pe Soe Se SS A eet apt i eee Pe 5, tar See ee ar ee ea TLV ESNE theeseyetats | 30 
LSE TE gs can oe Es 5: Se i ation pode See Se eee | QT Newson coe ae 135 
SEU LET. LSE oie Be a SSP eS ae 2 ee ee” eee | 62 1, 550 16 
SnoerertnalacCessOryspropeltyie = cee oo ote! oa. osccce ol ecee cs doc sdesGeleeeea|oesccesecd Lt 

Tippecanoe River: 
EVADE Tore. Se Sb sete Bs Seatac ot eS EASE AEE Oe See ae eee ae ee eee 7/'4) | setae cee: 33 
Haul seines Nee 
ER OULGES cee pense cose ioc od Seen ees 
MeLHINGS y= esse ns e- Se aes aus sss stron se 
Shore and accessory property 

Total investment 

C. 1901——43, 
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Table showing, by waters and apparatus of capture, the yield of the fisheries of Indiana in 
1899. 

Black bass. Buffalo-fish. Cat-fish. Crappie. 
Apparatus and waters. 

| Lbs. | Value.| Lbs. | Value. Lbs. Value.| Lbs. | Value. 
ae oe 

Seines: | | 
QOiOVRIV erases oe =e sions ose 748 $51 | 30,090 | $1,151 24,645 | $1, 065 352 $21 
Wieibash Riven s2--cce 222-22. 1,344 135 5, 750 5381 3, 125 313 65 7 
MippecanoewRiyver. seco ee =o 662 66 200 20 508 6) il ESseae ea Hoosse 

| ee ee —— 

OtH ese esate cs sesecos 2, 754 252 | 36,040 | 1,702 28,278 | 1,429 417 28 

Fyke nets: 
Ohiomiiver. a2 4-1. ae snes 704 57 | 51,611 | ; 2,569 99,176 | 4,862] 2,815 166 
WialbashuRiver secss---ee--e. 1, 822 179 6, 913 572 34,866 | 3,074 389 35 
WihitevRivier.c. -ssccsceneccn + 60 6) 1,468 104 4, 300 Cee Gsaoacos occ a0 
West Fork of White River ....) 80 8 2,910 225 3, 890 SUL sc seseeel sees 
MippecanGesRiver-so--n---eeee 143 Tee edocadal boossade 562 Nn Reeigccee| ectce 

fe) Se ach ee ape ae 2, 809 264 | 62,897 | 3,470 | 142,794 | 8,747] 3,204 201 
—| —— } ——_ 

Lines: | | 
ODiIOMRWers nsec ces ene see 333 33 | 26,390] 1,214 62,860) |). 25976) eeeeeee beets 
WabashoRivier 2s-cecces sede 1,305 131 | 11,933 937 42,713 | 3,495 503 47 
WihttemRivery a! sac c/cure ee oral orcitse gecledlsacestarters 1, 210 87 5, 200 AVG” | Siereanga|accase 
West Fork of White River .... 250 25 2, 220 184 4,972 4094 fetes) sicjncioe 
MppecanOe RIVER <<... a= leeetete acta Ree eee | 125 13 800 6) Jlcnsoemce|seccec 

TRO Lal see eese ee means 1, 888 | 189 | 41,878 2,435 | 116,545 | 7,376 503 47 

Spears: | 
WialbASheRiliv er es. cece ela chee |ccremave circ perterestes 700 70 200 203 | sisjeS ase [Ses 

Total by waters: . 
OHIOMRIVERH. oe. oss ese ss ec 1, 785 141 | 108,091 | 4,934} 186,681 | 8,903 | 3,167 187 
Wabash River -.-:2s.2+225-2- 4,471 445 | 25,296 | 2,110 80,904 | 6,902 957 89 
WihiteRiviertsscenacs<csmeccs eel 60 6 2,673 191 9, 500 oh] Ul eeeacd basse 
West Fork of White River.... 330 33 5, 180 409 8, 862 720). ceca wig eee 
Tippecanoe Wivers- -2--.2----- 805 80 325 33 1,870 ASH | aeeeite eset 

Granditotall = ses esses 7,451 705 | 141,515 | 7,677 | 287,817 | 17,572 | 4,124 276 
| 

Drum, fresh- Eel C = d 7 
ar eT els. ‘arp, German. Mooneye. 

Apparatus and waters. 2 an es. | 

Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

rr cara > | 
Seines: - e | 
G@niOsRivertsecess ee ose eae ee ITI eB BM le condcllosopooes foe ab hoa} $682 | 3,660 | $137 
Wie basheRiven ss sceceec ac cca 4, 539 | 7 OY Neel eae ee | 6, 850 649 oes 
Tippecanoe River......-.-.-.- 844 | ot Pca sanad|laanoasss | 1, 160 VLG) |. 35 <2 eel teem 

MotalyasFeseccst sel-cacer es | 6530038) -T834o) | aeaaseece lemeeneis | 19,223 | 1,447 | 3,660 137 

Fyke nets: | me Wa 
OhiojRiverseesssesss-ceeseeees 62,148 | 3,138 87 $7 | 3, 883 
Wabash River c= esas seecces 7,291 | HOSMI Le. cee ete tl meaner 1, 535 
WihitenRiviereys: snc one ecco ee 737 540 
West Fork of White River .... 1, 300 600 
Tippecanoe Rivier-- esas sees 400 105 

Motallses sass e eee vette | 71,876 | 3,928 87 7 6, 663 
ee —— | 

Lines: | | | 
OHIOMR verte iecseeccitce see 37,007 | 1, 9384 519 19 525 1S s|-atsaspaleseoes 
Wabash River 22:22. 2s-- aces 12, 842 | 967 3, 560 312 3, 100 277 200 12 
WihiterRivents st: oS22¢cs2asesass 2, 340 187 350 28 420 PAT aciceees tee 
West Fork of White River ....| 2,605 215 430 45 250 D0 ig eee es EE 
Tippecanoe Rivers... - see 390 | 39 132 13 120 PA eehesdinc Sacode 

TLotalzsseicec spe esseseces 55, 184 | 3, 342 4,991 417 4,415 352 200 12 

Spears: | afi 
WabashvRivenieecccn acces scree 180 | I Rel Raa Ar | Hanosens 1,100 DO LO1M eeeaeises cores 

Total by waters: | | 
OhIOPRIMEE eee eeciensseeeseoas 159, 275 | 7,905 606 26 15, 621 854 | 4,015 160 
WabashtRivers-scons-cencnes 24,852 | 2,004 3, 560 312 12,585 | 1,156 200 12 
White Riverts 525 .22254 22282 3, 077 246 350 28 960 Gi ees oe eeeeeic 
West Fork of White River ..-.- 3, 905 313 430 45 850 62s seme ceteleece ee 
Tippecenoe Rivepe-e.- sees ee 1, 634 163 132 13 1,385 139) 1 eee a seeeee 

Grandstotallis--seeenoetee 192,743 | 10,631 5, 078 424 31,401 | 2,268} 4,215 172 
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Table showing the yield of the fisheries of Indiana in 1899—Continued. 
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Paddle-fish. Pike p erch (wall Pike perch Rock bass. 5 eyed). (sauger). 
Apparatus and waters. 

Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Seines: 
GHIOVRIVOR 225. see cleccinciac'e oe 30,455 | $1,138 481 MoD sehen ee | eens 88 $4 
Wiabsshuniven! 6. 3oe 505 Soot Coe a ee ee 2, 074 DOS Se stele acme ee 163 17 
INH SSO OE Ah) es peaap nase bacosaesalbenseme 519 BY) Non secnee paseenae 310 31 

| 

00) oT ate ae ee 30,455 | 1,138 3, 074 280 Soe actecs [te es | 561 52 

Fyke nets: t | | 
PhO RIVEr <6 2iS oe ncs Ser o5. 1, 330 59| 1,441 124 200' = $10 1, 003 59 
Wabashihiversoe-os ssn ccce 920 50 1,469 LGM | aera fecteeranee 1, 488 137 
Vest) WORK: OL Wibite Raver emo | sav sere cnis| aristocrat sis bere oem icteinal| See ete 100 10 
Mippecanoe River: = sessas2o- =| eee = oe es| sess ee 148 WE lS rece otete ers Sarepee 82 8 

40171 ee oS es oe ae 2, 250 109 3,058 | 277 200 10 | 2,673 214 

Lines: fe 
ODIOVRIV OU. (ccs = 2 sa05 soo | 280 
Wabash River. . 2,163 | 
WHE teoRIV ees sce ens Soci aes | 20 : 
West Fork of White River =. ..|-.--..5--|-<------ 50 | Be pn ite enor cate peer inad Gesecs 
Tippecanoe River...........-- jbecqconee [settee 225 22338 eerie rasa 197 20 

Ti Sie Seer 1,420 Fin oma aa Sura) ee eee 837 | 84 

Spears: | | i 
Wrahashiivens: ee. x52. 5. eteicjoeccalboen Aesc | 60 Oi cesack = lSencmeselecs occas lleaeeee 

Total by waters: | 
ORIGIRIV CL sei. 522 as/a'a/=\aicie's oa a6 2, 202 
Wabash River.... 5, 766 
IWikitemhiver-ol) 2.2 ocsscece 20 
WestHork of White River: .2|)..-25- 265. 5+ soc 50 
MpPPSCAMOG RAVER... -= seecee ||| eee eaa|asseecs 892 

Grand total 2.5 -s5<c-55-058 34,125 | 1,308 | 8,980 | 837 200 10 4,071 350 
| | | 

: | Sturgeon, | Sturgeon, a 3 | : 
Shad | Teices phavcinasel Suckers. Sun-fish. 

Apparatus and waters. 

|Lbs.| Val.| Lbs. | Val.| Lbs. | Val: | Lbs. Val. | Lbs. Val. 

Seines: 
Ohio) River. \a<<22 oem ecee oe 140 | $8 | 2,760 | $98 | 15,823 | $572 | 64,290 |$2,576 | 900 $27 
Wabash River!sosses. tet soe cf oacsclewass|seece oe eace 1,590 | 133 | 20,229 | 1,839 | 3,870 387 
Tippecanoe Riverssns ses sees=lee,-0 2 leche sessses |Ssecc|Sssaecss|ssc5s5 2,140 214 775 78 

SS SSS —— | 

Potal . .: 225 ee ee | 140 8 | 2,760} 98 | 17,418 | 705 | 86,659 | 4,629 | 5,545 492 

Fyke nets: | 
HIN RIVEL. 2 :ccesnetecen eases 140} ll} 195 8 | 8,57 210 | 37,347 
MyaDASD Rivers. 22a eects nelle eee [see alersene see len 1, 386 91 | 18, 858 
White River <5) en. sees eee aces (been ast ee AlaCseA bo cmcocd Saaous 1,618 
West Mork of White River -2|222.3| ess) eno. -| acatllaa tase abe ne 3, 647 
RIpPpPeCHnOCURIVEH=asmece ane | nese |---22|---22-2[--2--|---2----/------ 300 

MG talk ao aes Be eh 140| 11] 195] 8] 4,956] 301 | 61,770 

Lines: | ee 
Obio River: ssc. des. 5-5 -aal ere lass TOO peso ll TOON SATS eee cae ee {ya 8 adic 
Wabash River 2) sccctecs cota cioa| etete | tee teens |s sane 4, 330 343 5, 910 423 | 300 30 
Wihite River: 650s. Ste oss ees eee ee ee hee 1, 600 116 340 20) sae see ees ae 
West Fork of White River --=2)-.222)222..2,2 ee. 2 Jemaends [= -lai= 180 LS Fier ees 

TOLLS. 532 tos cscc eee ase aoe lates eee 750 | 25 | 17,120} 932 | 6,430 461. 300 | 30 

Spears: | nae 
Wabash River. 2¢ 55.0 ass ash eel eer oe ectew nce lae ate se|ssced 1, 000 100 eee eee 

Total by waters: | | hie 
HID RIVERS seeeee enna says 2 19 | 3,705 | 131 | 30,583 |1, 255 |101, 637 | 4,288 | 1,300 47 
Wabash) Rivers... sesceees saben aatae mee | eee fee ee 7,306 | 567 | 45,997 | 3,831 | 6,518 | 622 
Wihite River ion e322 oor ec ona leo oes seal aocaene le oceal 1,600 | 116} 1,958 Wb oe a: 2 acres 
West Pork of White. Rivers ).2|25 23 |lec. ae aes aati oe 3, 827 LOU) | ee ase | mie 
Tippecanoe MIVEL. =. .s2s <2 occ eee | Beret el (ee fetes teste ee |ecee ee 2, 440 244 775 | 78 

Grand total <> -ee eo 280 | 19 | 3,705 | 131 | 39,489 /1,988 155, 859 | 8,768 | 8,593 747 

i | 
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Table showing the yield of the fisheries of Indiana in 1899—Continued. 

White bass. Serene Other Turtles. Total. 
Apparatus and waters. ; ets ee bt a 

Lbs. | Val.| Lbs. | Val.|Lbs.| Val.| Lbs. |Val.| Lbs. Val. 

Seines: 
OHiOFRivers.-cesssseees cees cis -|teccacs lanes A180 nhl 86) aaeee| tomes 1,560 | $53 | 251,505 | $10, 627 
Wabash River saesssecacc secs BaD GSD aeteie ciclel| sana Gees elects 340 | 17 50, 484 4,717 
Tippecanoe River. ..-.......-- 292) | ADO: Sateen [oe eallalesee lao lo tee eee 7, 340 735 

Mota ee ects eects eee 767 | 78| 4,180 falters] Mee oal bore | 1,900 } 70] 309,329 | 16,079 

Fyke nets: | 
MHIOARIV ERS 5: scren cares cise ceases lseaaete le cines 5,706 | 308 | 250 | $18 | 1,189 | 49 | 278,500 | 18,564 
WaibashtRiverscccssss ce eisscs | 369 SD siseei=e eee [eivisisie| stajele cosines 730 | 39 80, 389 6, 737 
WIRE IRIVen Saba ss sence ace ce le seats leeeoe ete (ich torcy arte (eteone) ese tS 8,718 750 
West Fork of White River ....|......- BSGSS Beeson aces Ecce hSesd aesnesel bnsc 12, 527 956 
Tippecanoe River-....:....-.- | 65  Beecee so Saeed eee pape eeeceee [slew 1,795 180 

TG ta leas at ean ee ee | 424 | 41 5,706 | 308 | 250 | 18] 1,874] 88| 376,929} 22,187 

Lines: | 
Obio Rivers qaccueeenses ee see eae ANS1 Gal) 2860 eee el ee 800 | 32 146,390] 7,099 
WabashiRiverha st sadencacones 191 1S ek Pe) (earl (eee Sl 780 | 52 90, 470 7,320 
WiHITGIRIV ERs Ae Bee os Be Son Se em este epee [tcc 2 eee |e ree | ok eee are | he 1 eee 11, 480 881 
Wiest Pork of White River so sc |S soa See acral eae ences ee eee | a ee 10, 957 921 
TIP PECANOCURIVEL sa: Seiese tee | ae cece | ete | ee eee | ee eee ee eae | ree | 1, 989 200 

Totalien weeks sere eee 191 LON 4rol Ose 2oONleseee eee 1, 580 | 84 | 261, 286 16, 421 

Spears: 
Wt DAShaRiVer aon. = cepom scat ee | see eee eee ee Sean | eae cee) esl ee eco 3, 240 324 

Total by waters: | | | a | 
ObIOMRUVEr oes oc tte cates [peewee s sens 14, 202 | 780 | 250 18 3,499 | 134 671,395 | 31,290 
Wabash! Riveri=tcc-ssccessas: Kl .053) LOQH eee aos epee eee rale sens | 1,855 | 108 | 224,583 | 19,098 
WihitesRivensofses seen ese Mle S| Sale See seal See cee | ee ane | ee 20, 198 1, 631 
Wiest Hork of WihitedRiver: 2522) 2a al cet ol ee tee eee | rere lee |e eps eee 23, 484 1,877 
Tippecanoe River..-.........- emmunme?AT I P| Una) be Mee tra ec | er ea || nS (peers 11, 124 1,115 

Totalcccees sect sacls sec aes | 1,382 | 188 | 14,202 | 780 | 250 | 18 | 5,354 | 242 | 950,784} 55,011 
| 

ILLINOIS. 

The fisheries of Illinois in 1889 were more extensive than those of 
any other State bordering the Mississippi River or any of its tribu- 
taries. The total number of persons engaged was 2,389, most of 
whom were employed on the Mississippi and Illinois rivers. The 
investment in the fisheries amounted to $225,324. The number of 
boats, including house boats, used in the fisheries was 1,717, valued 
at $54,808. The most productive forms of fishing apparatus were 
fyke nets and seines, of which 13,614 of the former, worth $65,164, 
and 303 of the latter, worth $27,780, were used. The catch secured 
with seines was 9,781,637 pounds, worth $251,562, and with fyke nets 
7,608,123 pounds, worth $210,054. 

The total yield of the fisheries of this State was 28,479,807 pounds, 
valued at $579,168. The most important species taken were German 
carp, 9,896,499 pounds, valued at $244,322; and buffalo-fish, 4,050,941 

pounds, valued at $111,707. Other species were cat-fish, 1,569,615 
pounds, $68,535; black bass, 126,180 pounds, $10,842; fresh-water 
drum, 610,205 pounds, $17,729; dog-fish, 802,750 pounds, $8,695; sun- 
fish, 543,387 pounds, $12,067; and turtles and terrapin, 681,679 pounds, 
$14,520. The yield of mussel shells, utilized in the pearl-button 
industry, was 8,910,000 pounds, valued at $43,468. 
A little more than half of the products of the fisheries of this State, 
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or 14,479,915 pounds, valued at $382,372, was derived from the [linois 
River. Of the remainder, 13,371,923 pounds, worth $164,655, were 
from the Mississippi River, and 627,969 pounds, valued at $32,141, 
from various other waters. 

The greater part of the carp taken from the Illinois River in 1899 
was shipped to New York and other Eastern markets. The fish are 
packed alive, ice being put in the bottom and top of the box. When 
thus packed those in the top layer will live for two or three days ina 
torpid condition, those in the bottom dying sooner. Fifty-five car- 
loads of carp (including about 5 per cent of buffalo), of 20,000 pounds 
each, were shipped from Havana, Ill., in 1899. Most of these fish 
went to New York, but Boston is also an important market for this 
species. The shipments were made by freight, and it took them about 
a week to reach their destination. The largest shipments are made 
in the winter. At Havana the boxes were made especially for the 
purpose, and contained 150 pounds of fish each. In 1894 the catch 
of carp for the whole Mississippi system was only 1,448,217 pounds. 
Since that time nearly all of the important commercial species of the 

Illinois River have been taken in increased quantities. 
A considerable quantity of dog-fish or ‘‘grinnel cat” was utilized, 

all taken in this river; the total quantity was 802,750 pounds, valued 
at $8,695. 
Among the principal fishing localities are Henry, Chillicothe, Peoria, 

Pekin, Havana, Browning, Beardstown, and Meredosia, but commercial 

fishing of more or less importance is carried on at points all along the 
river from Ottawa to Grafton. 

The reptilian fisheries of the Illinois River are deserving of some 
notice, the catch of snapping turtle and terrapin in the year 1899 being 
546,616 pounds, valued at $11,910, and of frogs 26,610 pounds, valued 
at $3,224. Philadelphia is one of the principal markets for the turtles 
and terrapin. in some cases the frogs are dressed by removing the 
head, skin, and viscera, the remainder being used for food. 

The yield of turtles and terrapin might have been much larger had 
all of those taken been marketed. Many of the fishermen do not save 
their catch, the prices received for terrapin being small when only a 
few are caught in connection with other fishing. Snappers sometimes 
congregate in holes, and long iron rods terminating in hooks are used to 
pull them from these retreats; quite a number are picked up by hand 
in the spring. Snappers are usually sold by the pound and terrapin 
by the dozen. A shipper of Pekin keeps the animals in pounds until 
ready for shipment, feeding the snappers on live fish and the terrapin 
on watermelons, which they eat readily, including the rind. 

The frog fishery isa rather irregular one. Rifles are used largely 
in taking frogs, but they are also caught with hooks suspended from 
poles, and with ‘‘ spears,” consisting of a rod or pole with a straight- 
ened tishhook attached to the end. 
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At some of the towns on the river fishing is the principal if not the 
sole industry. Grafton is situated at the confluence of the Mississippi 
and [llinois rivers, and fishing from this point is conducted about 
equally in both rivers. A large number of fyke nets are employed 
here and are usually called ‘* bait nets,” as it was formerly the custom 
of the fishermen to use bait in them. Each outfit, which, as a rule, is 
fished by two men and often consists of more than 100 nets, is pro- 
vided with a vat for tarring the nets. Each net is provided with a 
line 60 to 75 feet lone and a large stone for an anchor. The depth of 
these nets at the front or largest hoop is generally about 4 feet 8 inches. 
They are set with the mouth downstream, the stone anchor at the end 
of the line holding them securely, while the current keeps them in 
position. The total number of fyke nets credited to Grafton and fished 
in both rivers was 1,675, valued at $5,234. 

Some of the fishermen operate in ‘‘ lakes” that occur at intervals 
along the river’s course, which, while connected with the river, are 
under private control. The exclusive right to fish in such lakes is 
sometimes quite valuable. In some cases payment is made in cash; 
in others a part of the catch is given for this privilege. A great many 
fish are also caught in sloughs. The catch from the lakes and sloughs 
is quite large. 

Mussel shells. —The mussel-shell industry, which is of comparatively 
recent origin, has within the last year or two assumed considerable 
importance in this State. In addition to the fishermen engaged in 
gathering the mussels from the natural beds, the button-blank factories 
in 1899 gave employment to 293 persons. 

The large increase in the quantity of products for the Mississippi 
River in this State, from 4,030,531 pounds in 1894 to 18,871,923 

pounds in 1899, is due principally to the great advance in the mussel 
fishery, the yield of shells being 8,910,000 pounds, valued at $43,468, 
including $1,425 worth of pearls. The mussel-shell industry is rapidly 
extending, and in 1900 mussels were gathered as far down the Missis- 
sippi as Grafton and even below that point. Button-blank factories 
are increasing with the extension of the fishery. ¢ 

Shells from northern waters turn out more blanks than those from 

lower down the river. In dressing, the niggerheads lose about 20 per 
cent and sand shells about 40 per cent. Some of the boats are pro- 
vided with two drags or dredges, and others with four and even six. 
Each drag carries about 120 crowfoot hooks, or 30 lines with 4 hooks 
each. The crowfoot lines are attached to a hollow iron pipe, the 
dimensions of which are usually $ to $ inch in diameter and from 12 
to 15 feet long. Mussels spawn early in the spring. A mussel shell 5 
months old measures ? of an inch in diameter. A shell 23 to 3 years 

old will measure about 1? inches. The shells are soaked in water a 
week or ten days before they are cut, to soften the back of the shell 

and prevent brittleness in cutting. 
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Table showing, by waters, the number of persons employed in the fisheries of Illinois in 1899. 

Fisheries in which employed. a 
iS) 

| | a o 

is | Gale ae 
2 : : BI 9 : 5 

Waters. St $3 5 a ¢ eae 2 E 38 
, 3 ay ag ell ie 3 lees of | a | g Am 

4 S| a o io} is p=] i=! x & > r= | a o a 

o g o A PI = ss Le} B Ss fo) | o a 

Boles |) teeta lip Sil ce a pleeh (es ules eorirle | te cau ei 
"3 Be BS |)! 5 5 2 S FS 2 sae ct ° 
ioe = ey oy I DD A | H |O jie || ee a 

Mississippi River ..... 346)" 189" || SLb ease. Weekes? lee noeOnt ael Obl | era ere ses sher 322 18 | 298 | 1,149 
OhjopRiver = =. sce. 230) Be nese Gane aes: eee 1D aides Pace ess See Remara Homeee esc oe | 182 
Illinois River......... 522 Dive |emol Ol feen |erersere TO Gees 7 AQT Nes ene 163; 56 995 
IiGial riled hi aes ee Beal Bees ae noose boeda lasses Wiel Bese Greteeten | oneal seis smeeererser a 
Sangamon River ..... 8 2 ls)\|sanes| eseae IS} lose e|Sease Bill Geoeballscnone sapece 15 
Wabash River o..c calesce- 2 shy ee (eae A: (6 |e ees SU eee le cecee tS eee 47 
Kaskaskia River ..... PY oeapalles a6) be ceallaqsce WM) aeeccllasocc JE eenee [s.stsoststsldweite 31 
Bigy Mudd yRiversecns|acsecelaseene 7 |-----[ee-e- Sin sae Meme @ lsooocel|acscccllancone 13 

10) ae 922 | 250} 939| 24) 8| 638| 25| 21 62) 322| 181) 354 | 2,389 

Table showing, by waters, the boats, apparatus, and capital employed in the fisheries of 
Illinois in 1899. 

Rowboats. Steamboats. | House boats. Seines. 

Waters. ] E i , l 
No. | Value. | No. | Value. | No. | Value. | No. ee Value. 

Mississippi River .... 731 | $11,016 1 $600 46 $2,771 141 23,902 | $6,771 
OBIOMRIVCED=2-0 sn ae _ eh (Mi Ee ooderlocaeadeae 33 1, 530 1 1, 222 515 
D}inois River... 2.22. 546 9, 746 15 10, 035 115 Uy Ae 135 52, 162 19, 926 
Kankakee River .... 7 (Ups See Seeeeeenal mcciccdad Sascer eros tacenEa [nie Cece ee eee 
Sangamon River .... 14 HOM bs crate sees | Bort em 1 25 5 520 143 
Wabash River....... 46 2) oséensnl|cobnedacac 6 Ie laeeocec Lopcecosane lodeoeesc 
Kaskaskia River .... 20 N33 a [ec crc sallperee ccistecs | sie eietee le |[nctoetseioee 10 1,020 425 
Big Muddy River.... 11 | BB) ||-oocosdleohoscoece|iccconsal|tsearsaredllesscene OSes Ar |--2-22-s 

MTotals.s.ct. =e 1,500 | 21,992 16 10,635 | 201 22,181 308 | 78,826 | 27,780 

| Trammel nets. Gill nets. Fyke nets. Pound nets. 

Waters cA = | 
a + Length | y, | Length loving ae = 

No. (yards). Value.| No. | (yards). Value.| No. ce No. | Value. 

Mississippi River..... 108 11,460! | "S25 708irs eeealbececteseecloos sees | 5,195 $18, 146 6 | $290 
WMIOPRIVOES: see ace sais | 22st SReESeenGeerachocco seaocalosensenanaicpnenser 731 | A OOD eee ol Mets ee 
Illinois River ......-. 43 5,915 | 1,033 12 2,400 $240 | 7,310 | 41,162 |......|....-- 
Sangamon River..... 1 60 | De ee ee tee ajc silence 111 | BO ees aullaseeer 
Wabash River .....-. 1 85 | ZY) \neescollsendconsad|sscacece OI fel eel \od) eee ee oe 
KARAS ETA RV er see | eee ct te serra cise) a/sislsterercte Nese ce eigactine ce [ee sekine 118 | 628) escceleeeets 
Big MudGy River’... .|2 266) 6s 0c USadose0 ancondllsacedsosce [seceeees 32 | 48). 5 eer eee 

Motalet see es. 153 17,520 | 3,795 12 2,400 240 | 13,614 65, 164 6 | 290 

: Set lines. Drift lines. Hand lines. Traps. 

Waters. 5 == = =< — 
No. | Value. No. | Value. | No. Value. No. Value. 

Mississippi River .... 1,017 | $993 408 SA ete ah al yap a claret este tate a teral tenets 
Ohio River-225-2.2-5- 539 | 532 310 Cy lEl Baers |e5eeesecstlleqosse coarse sasae 
Illinois River -......-. 680 | US) |eepceceaalianooe bade | 10 $8 713 $709 
Kankakee River..... 50 DE eee acalewe se tote 6 LON tees amelie cere 
Sangamon River..... 312 We ole settee | Peete cect. [eRe se ase eae eee 94 94 
Wabash River ....... 166 Ban emer otto lbemcinc c= cic 8 Bi eae ccell esa ee 
Kaskaskia River .... 37 TE ese Oneto] SDSe rete BoDEee Done Eeaaerec cr 14 42 
Big Muddy River.... 36 LOM aeadd Rt Zoal he Cee oneos EBS oee rene epedeeeras 8 24 

Potal-a. <0 ee 2, 837 | 2,471 718 (22 | 24 | 23 829 869 
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Table showing, by waters, the boats, apparatus, and capital employed in the fisheries of 
Illinois in 1899—Continued. 

Value of | Value of 
tone crowfoot miscellane- chore aud Cash capi-| Total in- 

; lines, rakes, ous appara- manent y tal. vestment. 
ete. Pie” tus. Proper. 

Mississip pivRivienscrcims nse aes esis onseate $2, 144 | $55 $34, 085 $21,050 | $100, 670 
ONION Were ss ae eee oe ste tae Re ate eit getn ae esi |siee 2 ake eee Ibi s|Rosetse scar 7, 682 
Lin OISHRAIVEE Se Sere e eee ao a tec wigs ta eels aoe ees | 133 AG LSC SDAP IES Sesoomocc 112, 944 
Kankakee sRiverisecseosc: s- oie 2 see cee Sul Seet ees erste siseese acca 20) ssseeoseees 150 
SAN SAMO RAV As ete Sots =e ocean te haere eine ores icici de erases 1035 |Eei:teteeceme 779 
Wabash Riyereemetnecen sett seat ty rola Seton aS Sesicccce is Oe bol pecs ale 1,149 
RASkaskienRhvien a atest «ccc. sence ees ie ae eeecne lemetctncteicer 300)| cea ees 1, 497 
BIPM GVMRLV ees -oricksecce oes ce eee eee aes ee | a Sceeeseee | ION ick eee 453 

Motels estes ces Ue ee eae 2,144 | 188 46, 430 21, 050 225, 324 
| | 

Table showing, by waters and apparatus of capture, the yield of the fisheries of Illinois in 1899. 

Crappie. Dog-fish. Drum, fresh-water. Eels. 
Apparatus and = Tey : | 

waters. Lbs. Value.| Lbs. Value. Lbs. Value. Lbs. Value. 

Seines: | 
Mississippi River. - -| 3b DOG) NGI AS Ne oS ce claser alloc econ 108,234) SO Bb5) See ao ae eel ramers 
Ohio Riversss-se-= 20 | QM. 2S ve eran ame [anette ee 8, 090 He Bea cesce seser aes 
Illinois River -....- | 166,388 | 6,432 458, 950 | $5,597 100,889 | 2,162 900 $52 
Kaskaskia River... 825 83) | Rs ee | ewes 1,470 ale Peete Ses amps 

Potala eases | 202,789 | 7,951 458,950 | 5,597 218,683 | 5,637 900 52 

Trammel nets: TE | 
Mississippi River...) 450 | 1 Bil epee ene ena [eee eres 18, 762 ANT, licks Sa cesien le cee 
Illinois River ..:... 7,700 361 10, 000 140 120 Oo Recdiese ee loace ees 
Wea bashiRiv erasccos |e. -eeuces Saas wacalcececeiyn sae See 323 hy emer eess Seeedsss 

Motalenancp<ee=| 8, 150 379 10, 000 140 19, 205 i) SSeS E seo |Aoseeccs 

Fyke nets: 
Mississippi River... 20, 278 S60" Ese cce eel aaeee ee 75, 718 
OhIOFRIVere sane | 1, 108 TD) taretee cyte wil octane aoe 61, 600 
Illinois River ...... 118,265 | 4,726 333, 800 | 2,958 IDG PAI 
Wabash River...... | 385 BPs Baesneeescd acecoros 1, 628 
Kaskaskia River... 772 Tihs ets aie Pleo At tied 1, 976 
Big Muddy River .. 402 AN eis eisteateraiatel| eres ancisies 910 

Motaleases |-eee | 141,210 | 5,851 | 383,800] 2,958 268, 063 

Gill nets: | = | 
Illinois River 1, 000 AQ A ee ceca sae Sek kl ecemec esate Oo aeeeis se | Slava iomaranall ste letete see 

Pound nets: | | 
Mississippi River...) 760 Sa Meee san eee eee | 1, 680 ATA See oreo | eeuse oe 

Set lines: zi 
Mississippi River... 
Ohio River...-....-. 
Tllinois River ...-... 
Kankakee River... 
Wabash River....-. 
Kaskaskia River... 

otaleeee serene 

Hand lines: 
Illinois River ...-..-. 
Wabash River. ..-... 

Motalesech-ases 

Traps: 
Illinois River ...... 
Big Muddy River .. 

Total by waters: 
Mississippi River. . . OM OSL ate tOn || Beeten)aisl= cise lene err 258,696 | 6,582 16, 050 937 
Ohio River......... 1,128 | BAT Bo ctenis cet ce |e 108,494 | 5,723 2, 285 119 
Illinois River ...... 294, 534 | 11, 622 802,750 | 8,695 245, 068 5, 075 10, 203 | 498 
Kankakee River... 600 | A ee eee ee eee Pei Rees hee Sh mae Arn anal saeco 
Wabash River...... 1,015 (oteta BOSE SEeee GEmotcae 38, 331 187 655 46 
Kaskaskia River... 1,597 | UGTOY | see oe ara Accel er So 3, 446 158 70 | 4 
Big Muddy River .. 402 | COC See eel Tad 1,170 | OO kee Seiten laSigasooe 

Grand total... 356,320 | 14,419 | 802,750 | 8,695 | 610,205 17,729 29,263 | 1,604 
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Table showing the yield of the fisheries of Illinois in 1899—Continued. 

Apparatus and pepe Buffalo-fish. Carp, German. ees 

ovate. Lbs. | Value. Lbs. | Value Lbs. Value. Lbs. | Value. 

Seines: _ ; | 
Mississippi River... 9, 895 $712 491,734 | $13, 027 920, 066 | $18,115 83,326 | $4, 257 
WHIOMIVErS =. os nec |sacencene|ssnseaes 2, 725 160 1,79 73 1, 201 88 
Illinois River ...... 52,570 | 4,722 | 1,061,326 | 29,006 | 4,787,630 | 120,074 394,533 | 14,253 
Sangamon River...|........ adbngoosde 5, 000 150 20, 000 (HU) Rooceseeeaciiaconce 
KMankaskia RIVer..-|.-osecsccntuacouece 15, 400 688 2,700 119 5, 500 310 

Rotaleasecss sce 62,465 | 5,434 | 1,576,185 43,031 | 5,732,191 | 138, 981 484, 560 | 18, 908 

Tramme! nets: | 
Mississippi River... 2, 345 | 184 318,713 | 7,410 191, 430 3, 455 82, 745 1, 676 
Illinois River ...... 1, 000 100 61,300 | 1,737 197, 238 5, 305 8, 414 36! 
Sangamon River...]..........|------+- 1,000 | 30 3, 000 00) 2 ea eee eee 
Wanash-River <3 ..2|52t2a-sscs|seeeeere 575 6 hl Boseooce cee paetetarel Geceeace ane |-------- 

4 1) 8) a 3, 345 284 381, 588 9, 212 391, 668 8, 850 41, 159 2, 026 

Fyke nets: 
Mississippi River. -- 6, 254 334 682,503 | 17,595 300, 287 5, 629 147, 467 7,715 
Ohio River AaeeSoscc 660 71 65, 265 3, 1 11, 651 529 27, 682 1, 492 
Illinois River ....-. 46,459 | 4,091 | 1,160,626 | 32,156 | 3,282,054 | 85,961 274, 950 | 10, 472 
SEETS A TN RT AS) ese eee Oe cee Mige= 14, 200 526 18, 000 600) |22.2 252s. al eeaeeese 
Wabash River ..... 747 67 2, 800 134 1,396 58 10, 341 502 
GSES KAM RAV ED ore |i aos 2 as icc Nai eeiscesic 13, 916 558 1,550 66 4, 383 | 246 
Big Muddy River. 440 45 | 5, 200 260 1, 555 78 2, 500 200 

Potalie ssoss ace 54,560 | 4,608 | 1,944,510 | 54,335 | 3,616,493 | 92,921 467,323 | 20,627 

Gill nets: 
IiWineveTNs! ah Se ey ee oe eee 20, 000 400 40, 000 800) \ eos sole ie micte ee 

Pound nets: | 
Mississippi River... 250 20 | 10, 545 300 7, 665 219 2, 300 149 

Set lines: . 
IMISSISSIPDERIVEr al =soececcc.| = tases 71, 603 2, 098 27, 250 565 189,565 | 10,363 
Hin River ot secs sees ee oe 34,510] 1,741 1, 032 46 46,060 | 3,148 
Illinois River -...--.| 500 40 | 1, 100 27 77, 065 1,818 222, 428 7, 032 
Kankakee River... 1,410 HG Soe accaeee|Nosacleenn 1, 900 57 4,925 242 
Saree lon RAK eee ee eS AR no seo dere Senecaona enossmosced loacconsnc 8, 200 | 368 
WabasheRiveny j24|-" ssc. |aasoes- 2, 360 181 315 18 14, 940 1, 150 
LEGA SACL a), [Engi ae ee ee SS eee Baa eel boeecosinc Sosoceoadcnd |sutiqcuous 4,100 225 
Bip NOUAGY RAVeT = la-- masass)nccer =r | 1,000 50 150 8 2, 600 208 

pies ee Lo | oes ee! 
Totals so. s=5-i--| 1,910 181 110, 573 4,097 107, 712 2, 512 492,818 | 23,336 

Drift lines: j an 
Mississippi River...|..-..-...-|....---- 1, 900 (DK. eae SSA ee Sea ReSene 13, 000 | 759 
GniGphivelenscecses|-ossessse scene sae 4, 500 NGOS eee Soe lecee nose 3, 020 108 

ANCUGN| <6 See Se SS ees oie | eee ears 6, 400 DAT Recaercisete tel saree ences 16, 020 867 

Hand lines: 
Illinois River 
Kankakee River... 
Wabash River 

Traps: 
Illinois River 
Sangamon River 
Kaskaskia River 
Big Muddy River -.- 

Total by waters: 
Mississippi River... 
Ohio River 
Illinois River ...... 
Kankakee River... 
Sangamon River... 
Wabash River 
Kaskaskia River... 
Big Muddy River .. 

Grand total .... 

| 

Poe Ee eee 

| 18,744] 1,250 
660 71 

102,579 | 9,108 
2,010 201 

"4747 | @ 167 

ae 440 | 45> 

126,180 | 10,842 

625 32 
515 26 

1, 140 58 

1,576,998 | 40,544 
107,000 | 5, 167 

2, 304, 352 | 63, 326 

Ce ee 706. 
5, 735 350 

29,941 | 1,278 
6, 715 336 

4,050,941 | 111,707 

We eg | ats eee 43,975 | 1,698 
eS a eae ee 18, 800 752 

470 24 1,300 78 
300 15 | 740 | 59 

770 39 64,815 | 2,587 

| 

1,446,698 | 27,983 | 468,403 | 24,919 
14) 478 648 77,963 | 4,836 

8, 383,987 | 213,958 | 944,920 | 34,440 
1, 900 57 4, 925 249 

41,000} 1,290 27,000 | 1,120 
1,711 76 25,281 | 1,652 
4,720 209 15, 283 859 
2,005 101 5, 840 467 

9, 896, 499 | 244,322 | 1,569,615 | 68,535 
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Table showing the yield of the fisheries of Illinois in 1899—Continued. 

a Mooneye or tooth t ‘Appaenteena Hickory shad. Lawyer. herring. Paddle-fish. 

waters. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Seines: 
Mississippi River...! 11, 200 $7 1, 210 $52 1, 400 $43 137,676 | $8, 801 
OhiomRiviersaseaeese ee ere a Reve etcroiell ickeseareeleisce lc creators are 45 3 3,714 183 
Illinois River ...... | 5, 000 100) Nojniz siete eras ate Bees mall octets Sheeereicte Inraetstoeee 23, 225 999 
Kaskaskia Riven sacle sttette aces! aeiie2iier | sersetsictersievel| Cele este oe eeiereeie cece eames 5, 200 234 

Rota eee eee 16, 200 | 82 1, 210 52 | 1, 445 | 46| 169,815| 5,217 

Fyke nets: 
IMUSSISSIP PIMRLV el aer |lcaneeeeeee ener eccentrics 405 16 10,190 | 354 
ONIOIRI Verse oe eel tie ise Sy 2 is. leet eel ory ree Setarsl| eee is 510 19 4,945 234 
TMOISMRA VEN se sa eersole tae 5.5 ease seer ael| Specter eel | lei Gracia eee a ee 3, 290 83 
Wid DASHMRIVEL 2) > 2rsjai| ets Syel-ie.5/<ro2 lS Sase |e Se cisieretersial ee iste ais 140 8 2,375 101 
KGS ASKIGURAV CL eos tries acetal nrerrcre all cee Meee ec] Meceeeerereall sree iene ere eee pe ore nde 2, 266 105 
BigsNPUd dy PRAV EL se | oasosoeee el aeyacitccis | nemeekyese se laeemicce emer eee ll Seeeieoioe 1,648 82 

PPO tails aos S882 Sel hacrsthe cyoteil seaesiaal eeesicce sell se eeece 1, 055 43 24,714 959 

Tramme!l nets: 
Wiitbashy River s<-. 7. |S: asa<— aed Saas see aa aseme |e ae cetbaqete eres Salleaeraccs 295 18 

Set lines: 
MiuSsiSSIp pL RLV.er ese) | iiarees Sore ol eiie sete mates Bleyavs ell Segepte Sialllneieereerens wereel| eerie 350 16 

Total by waters: 
Mississippi River... 11, 200 7 1, 210 52 1, 805 59 148, 216 | 4,171 
Ohiomiverssss2 2 ce secs ocomece| Seece ees emosceeeinc| eases 555 22 8, 659 | 417 
Illinois River .....-. 5, 000 LO) ackcaas cia area ee os eects aie mine | eeree ners 26, 515 1, 082 
Wittbals iRiver ees =arictatecysjaleise| vecissgaeel ieserelciace este score 140 8 , 2,670 119 
USL AG) IAMS eal po oassecsad|eacgSscql|esocacqsaq|oqsenecc|esocqasssceq|sacacsss 7,466 | 339 
Bio MMIG ay RIV ELS S| Zens sce | Pescseinis|cesseiat ees | See ea lnee aeccscr ea leemrecaie 1, 648 | _ 82 

Grand total .... | 16, 200 82 1, 210 52 2,500 89 195, 174 6, 210 

Siibyse ae |Pike perch (wall- ‘ 2 
Pike and pickerel. rod Sturgeon, lake. (Sturgeon,shovel-nose. 

Apparatus and eyed). | 
waters. SSeS | ] I aes 

Lbs. | Value Lbs. Value. Lbs. Value. Lbs. Value. 

: er iz PrrAniele ea ae 
Seines: | 

Mississippi River. - - 2, 855 $161 5, 188 $345 12, 885 $473 16, 806 $641 
OHOVRAVeTS ace esas see secon ee bees 125 12 200 40 21 
Illinois River .....-. 9, 739 | 622 38, 753 O88 sl As. a ciel ea bereaes all eeraee crore eee | eee 

Motalee eases 12, 594 | 783 9, 066 590 18, 085 481 17, 206 662 

Trammel nets: | 
Mississippi River... 1, 070 61 | 1, 265 80 9, 724 296 | 50, 500 810 
Illinois River ...... 520 | 31 64 Gi nee ees nese linemese se 8, 000 160 

ROGAN See cme er 1,590 92 | 1, 329 86 9, 724 296 | 58, 500 970 

Fyke nets: | 
Mississippi River... 785 47 | 3,242 179 2,125 91 | 12, 438 284 
Ohio jRivier-ce ce. scelyecece sce ats Baeeerice 722 71 1, 150 GBR o seer gece eemeeaer 
Illinois River ...... 5, 922 347 7, 259 390 635 23 10, 874 218 
WabashiRivierss.-=|fo.sse<ce es |eseeecere 261 QW siesta siclliaersoeioee | 825 37 

Motalees ee case 6, 707 394 11, 484 661 3, 910 182 23, 637 539 
| === —— 

Set lines: Pel 
Mississippi River... 765 40 5, 345 286 | 6, 240 234 24, 900 420 
@BIOVRIV ERs iecseee octets aeons eee cies 76 8 1, 850 86 200 10 
Kankakee River... 630 | 54 300 30) i pew Seance bal etiaissiee cose seeeiemell Eocene 
Walbash’River seers elscisc cece laeseccee 584 OM i ereidete erate seal vaiseeierere 400 24 

Motals-peeesscee 1,395 94 6, 305 375 8, 090 320 25, 500 454 

Hand lines: 
Kankakee River... 300 24 150 MB re, hie cca care yateratelllcpcdafere ao ie Pare oe ate rerererallleaarevetoessahe 
Wabash yRiver-s . -|sceesc=- oes | Saeeeeere 546 UY tt CR aa rs Se eeetoe| aca aaaccsocaltisanaces 

Mota enw aes. 300 | 24 696 62's Ceres Sosa eee eel Soe ceteris eye leisierise 

Total by waters: | 
Mississippi River... 5,475 309 15, 040 104, 644 2,155 
Ohio Riverscee see sc |B asaegteeeleeeoenes 923 600 31 
Tllinois River ....-. 16,181 1, 000 11, 076 18, 374 378 
Kankakee River... 930 78 4507)" |. -4Dclicaecd, 2256] Sk caes ae Bac cape eealteeccoes 
WialbashuRiviersceses|teecsese-coleeas cece 1,391 1, 225 61 

ANH aceboos dae 22,586 | 1,387] 28,880 124,843 | 2, 625 
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Rock bass. Suckers. | Sun-fish. White bass. 
Apparatus and a 

waters. Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

Seines: 
Mississippi River... 2,494 $186 53, 632 | $1,526 21, 966 $667 4, 355 $184 
ObioyRiver-- -..--=- 60 6 3,599 179 450 20) |=<.soslee 2 mes telllovsreeee 
Illinois River ...... 25, 060 499 26, 940 523 275, 175 5, 752 68, 980 2, 369 

Motalieet sss. 27, 614 641 84,171 | 2,228 297,591 | 6,439 73, 339 2, 553 

Trammel nets: =F 
MASSISSIPPI RIVERS 2]. cacoceeeecleeesecee 82, 745 762 5, 875 162 1, 020 48 
MIN OISMRLVeY aa. ese | esha nee seleeee ae 200 8 14, 000 338 132 5 

MO tala sa8 | oeeeee ee saps tee, 2,3 32, 945 770 19, 875 500 1, 152 53 

Fyke nets: (ies bari Eee —_ 
Mississippi River. -. 1,113 | 70 | 37,633 | 1,083 5, 800 200 1,475 69 
OnouRivers = s- 887 | 86) 45,960 2, 080 300 DB esses Sake eee cca 
Illinois River ...... 17, 702 438 | 40, 650 869 214,901 | 4,715 40,421 | 1,450 
Wabash River...... 630 50 | 14,255 644 200 16 360 29 
Bip eMnddyoRiverse|s-s-c2 science es 150 Heese seco ncadleoneeues [Ste le teeepee le eesesse 

Ropaleeseces as 20, 332 644 | 138,648 | 4,681 221,201 | 4,944 42, 256 1, 548 

Gill nets: 
URTV O WSMV OT yee sore asc aes ores | eter crayare hell late clots eaceatal| sloie sietcte's 2,500 BOM e.tes cca -selapeee tee 

Pound nets: | 
WW Gigs iScrh oy ov LT Bh eed Be cesoceaael Seo aeeae 1, 600 AE ee erent We eeck lee isst esos |e erenees 

Set lines: | 
Mississippi River... 100 TH ease Sees eer oee eal ne setae seca mee eee 240 16 
MUATTOIS OR Viele ee een rele ere See |Sahs Sees leee eee seeme mage. Hemet ee 50 2 
Kankakee River... 312 QB lee cw atemetee lalate 509 25 350 35 
Wabash River....-. 250 20 1, 840 PD Nees eget 5 mes eal ales, LE eters ctae |e tiers 

Totalesacs.. = 662 55 1, 840 IAL 500 25 640 53 

Hand lines: 
HUI O1SPRAV CY eee a ae ee iain Yeates achat tall Se z'e re rnints 1,104 by el Besemenrecen bacdancs 
Wabash River....-. 600 Oda Eee Sena savas cise 616 58 esaguse sete | eos 

Ope ose 600 GE ee oe ee eae 1, 720 OQ er s= eet < [Se eens 

Total by waters: 
Mississippi River... 3, 707 216 | 125,610 | 3,416 33,641 | 1,029 7, 090 317 
Ohio River. ----<2.- 947 92 49,559 | 2,259 750 BBE staan Se areata 
Illinois River .....- 42,762 937 67, 790 1, 400 507,680 | 10,906 109, 583 3, 826 
Kankakee River... 312 On aee ones lemacien 500 25 350 35 
Wabash River....-- 1, 480 124 16, 095 765 816 74 360 29 
BipavrudadyyRIVver.| 22 5-cces oe |oss ae cee 150 ile eee ee RG | Na ate heperceneey eet eee | eet eats 

Grand total -. 49,208 | 1,394 | 259,204] 7,845 543,397 | 12,067 | 117,883 | 4,207 

Turtles and ter- | 
Yellow perch. Frogs. | A Mussel shells. 

Apparatus and _ se | rapin. 
waters. = 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Seines: 
WMISSSS1y 2) on Lah Gee od bee oreegedl Rosecces|socosonoeo| basoedsc LOD STO! | BL, 78s efaiai-er lala) aiell = eases 
Ohio River........- 265 SLIT RRS Fee Oe 520 DB acacia eas al beens 
Illinois River ...... 9, 850 TOF ere Ce BR |e es eee 208137 | -4e TBI), oe Soca Sa eels ce eee 

Totals. see = 10,115 | DSM eee wcleececme: 311, 467 | 5; 989), |stec bec semen Me netesas 

Trammel nets: v7 
MIsSISSID DI RiVeteeal ese see silt ae eater eral ea ee 400 Cy Bee AOR ECe losgconss 

Fyke nets: Whe 
Mississippi River... 1,521 Ga. 8st cepotel BEBaoeee 18, 525 420) Ee steers es eee 
Ohio River....--.-.. 4, 633 Ot he eel Peres 1,013 CE ee eee e ae ee es 
Illinois River ...... 2, 850 GdG| ose ceteeiteta|| cise wee 258s 7103! Ie Dy Don |asattctersicicta | ater eraterete 
Wabash Rigen: —-|posssse=. a occobodboscsoncde|lsSedcone 735 800 |Peaekasace-8 eo eeoees 

Wotals. 222"; Pe ING ial nae ee [une ZIBU 76s SG O723 ee tthe Se cle te a 

Crowfoot lines, ete.: 
Mississippi River- - - 8, 910, 000 #343, 468 

* Including $1,425 worth of pearls. 
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2 Turtles and ter- 
Yellow perch. Frogs. . Mussel shells. 

Apparatus and ee pee s rapin. 
waters. = 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Set lines: 
Ohio River...----.- 1, 030 
Illinois River 3, 180 
Wabash River 730 

Total. eee-aene 4, 946 

Miscellaneous: 
MISSISSIDDIGRLVER-- a 22h clainc cic eee cee 4, 422 $536 8, 000 160-5 2e eee cee 
MUI OISGRHVER Fee con|saciscwectsel eee 26,610 | 3,224 716; 596)||. -2;098;)- to ace ecco eeeeee 
Sangamon Vere oo) ees eic cee occ sete |= semeeroe oe *1,300 40) | See cealeeneases 

Motil cose sce sa ceeec secl| acteectiss 31.082 | 3,760 857896) 125.298 | amen aeeeige [eee se 

Total by waters: | 
Mississippi River... 1,521 55 4, 422 536 129,735 | 2,373 | 8,910,000 | $43, 468 
Ohio River........- 5, 718 Oca |e ae | eee 2, 563 119 | ches ee | pe eee 
Tllinois River ...... 12, 700 260 26,610 | 3,224 546, 6167) 11 9100] otter nee oe eee 
SangpamoneRivers sale <select nid) niee Joma se erie aide |e seiseea 1, 300 Ue Rees Sea sccicce 
WiabashvRivencd. jc alssteceih cer ecmeveci| sem erect ere emcee 1, 465 78. ||: tplenaslnee || eaioeciee 

Grand total .... 19, 939 556 31,032 | 3,760 681,679 | 14,520 | 8,910,000 | 48, 468 

* Taken by hand. 

Summary, by apparatus and waters, of the fisheries of Illinois in 1899. 

Apparatus and waters. Lbs. Value. Apparatus and waters. Lbs. Value. 

Seines: Drift lines: 
Mississippi River 2, 023, 288 $50, 221 Mississippi River....-.-. 14, 900 $873 
OHIOPRIVETEsemeccton tee 23, 209 1, 343 OhiowRiverssss epee 7,520 268 
Illinois River..... 7, 679, 045 197, 748 | - — 
Sangamon River 25, 000 750 |) Total seceeeacee eee 22, 420 | 1,141 
Kaskaskia River 31, 095 1,500 | 

—____|——————__ Hand lines: 
Totals secsccseseee 9, 781, 637 251,562 || Tllinois River ........-- 4, 955 304 

} Kankakee River......-. 1, 050 99 
Tramme!l nets: | Wabash River ......... 3, 187 298 

Mississippi River ....--. 667, 044 15, 447 - —— — 
iN OIssRIVer eee. sone. 308, 688 8, 546 |) Total SS 2ee see esse ee 9,192 | 701 
Sangamon River .....-. 4, 000 120 || = SSS 
Wabash River........-- 1,193 72 || Traps: 

—— |e Illinois River .......--- 44,145 1,708 
Motalesossesnsscrees 980, 925 24,185 Sangamon River....... 18, 800 752 

SSS Kaskaskia River....... 2,395 134 
Fyke nets: || Big Muddy River ...... 1,815 113 

Mississippi River....... 1, 327, 999 36,805 | 
OhiOP RIVET ee: cetera 228, 086 11, 321 || Total sacdeasseessese 67,155 2,707 
TlimMOissRivieneoseececers 5, 945, 092 157, 098 = SSS 
Sangamon River ....... 32, 200 1,126 || Crowfoot lines, ete: 
Wabash River.......... 37, 078 1, 808 Mississippi River....--- 8, 910, 000 43, 468 
Kaskaskia River .....-- 24, 863 1,139 ed 
Big Muddy River ......; 12, 805 757 || Miscellaneous: 

————- Mississippi River....-.. 12, 422 696 
Motales a iepsineiscse siai= 7, 608, 123 210, 054 Hilinois#Riversace. cess 103, 206 5, 322 

SSeS Sangamon River. ...... 1,300 40 
Gill nets: | —— 

HlinoiseRiversasssssese | 63, 500 | 1, 290 Totalesces shesseseee 116, 928 6, 058 
Pound nets: | oe 

Mississippi River ....--. 24, 800 811 
: ———————— Total by waters: 

Set lines: Mississippi River.....-. 13, 371, 923 164, 655 
Mississippi River ....... 391, 470 16, 334 OhiowRiverneeteoeeeeee 380, 482 20, 148 
OHiOWRIVEr/ = acess cceeaee 121, 667 7,216 Illinois River .......--- 14, 479, 915 382, 372 
Tilimois River sce. oc--sce 331, 284 10, 356 Kankakee River.....-.- 11, 977 756 
Kankakee River ..-.... 10, 927 657 Sangamon River...-..-- 89, 500 3, 156 
Sangamon River ....... 8, 200 368 WabashsRiver: ss -eess: 65,117 3, 943 
Wabash eRivierccecse.. 23, 659 1,765 Kaskaskia River .....-.. 62, 523 38, 002 
Kaskaskia River ......- 4,170 229 Big Muddy River...... 18, 370 1,136 
Big Muddy River ...... 3, 750 266 ——— 

=—S} —== Grand total ......-.-- 28, 479, 807 579, 168 
TOtal cate eecsceSsan| 895, 127 37,191 
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KENTUCKY. 

The fisheries in Kentucky in 1899 gave employment to 589 persons, 
most of whom are credited to the Ohio and Mississippi rivers. The 
amount of capital invested in the industry was $87,286. Fyke nets 
were employed more extensively than any other form of apparatus. 

The products amounted to 1,753,278 pounds, valued at $78,899, the 
greater part of which was derived from the Ohio River. The leading 
species taken were buffalo-fish, 471,643 pounds, worth $17,900; cat-fish, 
415,934 pounds, worth $20,806, and fresh-water drum, 390,909 pounds, 
worth $18,715. Other important species were paddle-fish, suckers, and 
German carp. Shad (Alosa ohiensis) were taken in the Ohio River 
near Louisville, Ky., the catch being 6,550 pounds, valued at $330. 

Statement, by waters, of the number of persons employed in the fisheries of Kentucky in 1899. 

Fisheries in which employed. | | 
| | | Total, 

7 2 Nl | Shores- exclusive 
Waters. Senne aoe | Fyke Cast | Dip Set ee | men. | of dupli- 

ol seas net. net. | net. | line. |° eave | cation. 

ODTOVRIVED ceo <0 scien 52 TS 4 |help 204 4 8 237 24 30 | 432 
Kentucky River.......... pa eens MO Hemant see crcraients 30 i ee oe ee | 32 
Greeny RiVersaeaada=2- sc. |Sacacacs|o=sceee= A arsafond oe asta PACES een easter 14 
CamberlandsRiven. 2-2-2: \t-.-s-<c|s<024-2- 10 Renee eooaee 5 tl erences Mts ee 19 
MemMecseerRAVel. ase eee sss se csee ss [see cece Tt eR oe eae Hey Peart |e eens 15 
Mississippi River......--. 12 14 AQIS ee eee wae | 48 6) 8 | 77 

Motel eee as= ho he 2 151 14 301 4 8 | 363 31 | 38 | 589 
| 

Table showing, by waters, the boats, apparatus, and capital employed in the fisheries of 
Kentucky in 1899. 

Fishing boats. House boats. Fyke nets. Seines. 

Waters. ] - 
No. | Value. | No. Value. No. | Value. | No. Gani! | Value. 

OMmol River. ...5-. 0 \eemneol: $2, 187 108 | $5, 732 1,390 $8, 334 | 66 6, 360 | $2, 6385 
Kentucky River.....-. 32 166 2 | 100 43 249 | 1 40 | 20 
Green River ...------- 14 106 3 190 190 TAS) Oh leet ona ls oactresees eee eens 
Cumberland River --. 19 104 10 425 166 SI 7lenanee Hee sae cane Se \apieeees 
Tennessee River....-- 15 80 uit 120 | 325 A Sie ewe eee erase 
Mississippi River ..... 48 850 | 8 400 348 1, 839 5 650 310 

Pot ae es sea 439 3, 493 133 | 6, 967 2,462 14,334) 72 | 7,050 2, 965 

Trammel nets. Cast nets. Dip nets. 

Waters. | | x Length - - : : =e 
No (yards). Value. | No. | Value. No. | Value. 

Oi Rivers ssc =. okt eee ls eee enc |eececccen | Sea siaie einen | t | $20 | 5 $7 
Mississippi River ..........-...---- 7 700 | $160 | ae eee hatch Soe shlaea 

ie | tnt 1G , "Hand and Shore s | tl 1S. < shore 

Waters Sennen other lines. and Cash Total in- 
aters. | = — aceessory capital. | vestment. 

| No. | Value.| No. | Value. | property.| 

Ghie River 208s oxes cs eric ae, See 1,329 | $1,142 20,520 | $30,000 | $70,577 
Kentucky Glver.s-s-2-.- sos. s ees Seen Eaeaaee 113 | 61 | OTT eS Sees 611 
GTEC RIVER ooo eee meee oon ete Sal | 58 | 42 | ig ba 1, 660 
Camberland’ River =-..--.2.2.22.--.- 93 + 5 | eae i [ee | bale ahaa 1,474 
Pennessee RIVCr.. coset eke 2 ea 112 TEST sag sa ee 7) Ul Peep 2, 084 
Missignip pie Ri Verec..22-225-s2da2c0e TAS ign 210M) 120) 12 | 1,599 | 5,500 10, 880 

Motalles Aces 28: See t seae e 453 | 381 | 1,620] 1,257| 22,202|- 35,500 87, 286 
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Tuble showing, by waters and apparatus of capture, the yield of the fisheries of Kentucky in 
1899. 

Black bass. Buffalo-fish. Carp, German. Cat-fish. 

Apparatus and waters. 5 
Lbs. | Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Seines: A | 
OhiosRivers=s44--sse eee 442 $42 44,326 | $2, 087 36, 325 | $1,788 27,495 | $1,350 
Kentucky River ........ 112 11 300 5a Sacre teres | sess 370 19 
Mississippi River ....... 870 62 30, 600 764 21, 100 524 5, 500 223 

Total sees eres | 1, 424 | 115 75,226 | 2,866 57,425 | 2,312 33, 365 1, 592 

Fyke nets: | | | 
OMOWRIiverzns-ee- eee. ae 1, 080 105 | 76,988) 4,095 7, 701 402 | 187,282 7,141 
Kentucky River ........| 1, 220 122 | 677 34 245 12 1, 690 84 
GreenPRivier.-- 2-25-20: 885 | 71 = 14, 300 870 180 10 8, 100 648 
Cumberland River. ..... 326 27 13, 630 gist ES sone Ne acriate | 6, 280 278 
Tennessee River.......- 552 55 15, 141 O67alecmesece = s|aeemere 12, 319 590 
Mississippi River .....-. 1, 150 | 63 | 113,300 | 2,994 5, 880 121 8, 455 370 

Total sea ee eee sse | 5, 213 | 443 | 234,036; 9,188 13, 456 | 545 | 174, 126 9,111 

Trammell nets: a | | 
Mississippi River .....-. | 170 14 18, 900 560 6, 400 208 6, 800 256 

Cast nets: 
OHIOMRIVEr.s =. oseeeeoen|Seeeassces|secsensie 700 Boe eon eer (Serersmse | 800 40 

Dip nets: | 
OhiOIRiVeLereee ose eee eben ees arose ase 650 

Set lines: | | 
OhiOMRivereeeceeeeee ee 637 64} 42,346 
Kentucky River ........ 1, 327 133 2,335 
GreenuRivierec--seseeeae 550 44 800 
Cumberland River....-- 4, 443 205 | 11,200 
MenmMesseeh RiVieMs vscs ssa isisek wee es||est cen 7,500 
Mississippi River ....-.- Pe erst ee oe ee hr etora150) 

Ro talkies sy anyas aes 7, 957 446 | 140,331 

Hand and drift lines 
ODIOURIV CR eee cnet oer ee ote cena bees oe 1, 800 
Kentucky River ....--... 100 Bo lease oes 

Mota lees as atone Aas 100 8 1, 800 

Total by waters: | | 
OniOPRIVeTree sare ee eee 2,159 211 | 166,810] 8,493 44,596 | 2,216 | 260,669} 13,585 
Kentucky River ........ 2,759 274 3,312 166 245 12 14, 340 719 
Green River .......----- 1, 485 115 | 16,100 918 180 10 |} 14,800 1,184 
Cumberland River. ...-. 5, 769 232 | 24, 830 927 180 5 6, 280 278 
Tennessee River....-... 992 DDN 226410 eal 0045 Serene terse etyae se | 20,915 1, 000 
Mississippi River --...---. 2,190 189 | 288,950 | 6,392 32, 880 853 | 98,930 4,040 

Grand totals: -=--). | 14,864] 1,026 | 471,643 | 17, 900 78,081 | 3,096 | 415,934 | 20,806 

Shad. | Hickory shad. ‘Pike perch (wall-eyed).| Pike perch (sauger). 

Apparatus and waters. | or Ta | 
| Lbs. | Val. | Lbs. | Value. | Lbs. Value. | Lbs. Value. 

Seines: | | | 
OhiogRiverss-cesee a5 aU SPA3Y lene coscllagocoscod | 1,009 $90, 2,000 $100 
MUSSISSID Disk elaa reer ea aane aeeeee Bee ees oneness 470 | . B22 Janes ease [Beaeeees 

Tota vesse-cmeses | Gz500M BES a | Raemees alae eee 1,479 122 2, 000 100 

Fyke nets: | 
ObiosRivensssseeeeeee eee 50 | 5 250 $20 3, 136 307 130 13 
Cumberland River. ....-|......- RRA eee | Saye 151 Ne Ree soereta lt gosaeak 
MenNMeSSECUR IV elses oo ae teen Selene eee cee om ce aee 105 | Sood SSS Sea eee 
IMESSISSIip PSE y Teese |e acre eel Ree ee a ee 782 AO sale tae om | eee eee 

Motalet eo ee nese ecsaee 50 5 250 20 4,174 376 $30 13 

Set lines: 
OhioiRiversea-sseeose: epee See ee Sees NR 280 i Pt ae Pe 
Cumberland iRivierke-ese|petes se | Ganeen lee ee meee os se aces 55 Gi Foe esewoeplesmaeame 

sitey koe Re ie ae sear! ane 335 BY | ene ea eee 
eos - 

Total by waters: 
OhiopRivierssseeee eee eee 6,550 | 330 250 20 4, 425 425 2,180 113 
Cumberland River. ...--. bye inj pee eae | ecteeeryocnl lias clever 206 Del eee Re ele oa Ia crs 
TENMESSEE MRL. CI) see ool] See area a os oll tee ee eee erate 105 | WD Pe petocnadolodscsese 
Mississippi River........|--..-.- |eeayee eS is cree 51] See See 1, 252 TA ooo Solace ras siseeeeeee 

Grand total 22. o:22-- 6,550 | 330 250 20 5, 988 | 532 2,130 113 
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s Crappie. Drum, fresh-water. Eels. Rock bass. 
Apparatus and waters. = = 

Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

Seines: | 
ODTOMRIV es sss. 26 5 <a 106 $8 86, 949, $45 B44 a acieeyeis| seiscteraers 239 $24 
Kentucky River .......- 120 12 400 20) esd <=). Sass ens|ae sate set | Sete 
Mississippi River......-- 900 | 64 8, 30008 198 |........|.------- 700 44 

MO ta ses kee eas 1, 126 84 95, 649 SOG 2s Seeascsalinsats scoe 939 68 

Fyke nets: 
ODIO MPL eR a as= -ceiecs 2, 581 199 93, 119 5, 631 125 $10 1, 104 97 
PKODNUCKVUIRLVOD : <.scicecs|ecsaceeecalaeecenen 1, 240 Gha Beer sees Ae socad home sseere |sosaeces 
Green! River 202.2 ..... 22: 500 34 12, 600 Use} esesecelleoadaeod| 360 29 
Cumberland River...... 210 21 8, 200 SOG) ees ccns|Une tee 200 20 
Tennessee River ........ 80 8 16, 852 Uae) ace nodllanosenen 82 8 
Mississippi River.... ---| 1, 080 46 58, 500 946 | 930 33 1, 225 | 73 

Motalere a: eeeeass: || 4,451 308 190, 511 8,488 | 1,055 43 2,971 227 

Tramme!l nets: a eT 
Mississippi River......-- 1, 100 88 3, 900 1O4 | se csoasells sescen ele eeeaseer IReSeepOS 

Cast nets: 
OBIOPRIV CL ane sae ee eee | ae eee eee |e ae 1, 200 G0) |lanen cemallaeedodze|oodoaseccalscannese 

Dip nets: 
ONIOMRIV Leos cers Woe sie S| ee ee cen eeeniwace 800 AQ’ eerie Jevececec|ecesecesee|eeee ees 

Set lines: } 
QBIOMRIVER: as-is ote os eee eee esae cee 52, 669 3, 243 1,572 tol Bal eee oereresec 
Kentucky River .....-..- 5,180 DBO Sse tertoaltciarsia iterel| eeeisuls oe eeies 
Green River ..........-- 5, 300 332 100 Greece ees steers 
Cumberland River....-. 7, 000 266 43 Usdeeteeas acl peeaee es 
Tennessee River ...- 10, 500 AGOn eer e as [eater sa ee ee a eae 
Mississippi River......-- 18, 200 392 1, 130 BON ae cece meee es 

Thin ee on ee co aR od eel) Pe Ret eee al mae ae 
Hand and drift lines: | | 
Kentucky River ........ 190 AL ES tes eter ne |S taepn as een Spee Seog aS 50 | 4 

Total by waters: 5 | eae See | a 
Ohio Rivers 3.5 2 Jee 2, 687 207 | 234, 737 18,818 | 1,697 91 1, 343 | 121 
Kentucky River ........ 310 | 27 | 6,820 42h Eau leceemene 50 | 4 
GreenvRiven-s.ecess: 500 | 34 17, 900 1,120 100 6 360 | 29 
Cumberland River. ...-. 210 | 21 15, 200 572 43 1 200 | 20 
Tennessee River .....-... 80 8} 27,352 BOE ee ae aol eeeriacine 82 8 
Mississippi River......-. 3, 080 198 88, 900 1,640 | 2,060 72 1, 925 117 

Grand total ......... 6,867 | 495 | 390,909 | 18,715 | 3,900 170 | 3,960 299 

Mooneye or “ E | Sturgeon, shovel- 
Ste Paddle-fish. Sturgeon, lake. | 

Apparatus and waters. tooth herning: | OR 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Seines: | 
OhiovRver:<225—5-2-—25- 5, 280 $252 60,181 | $2,942 | 1, 406 $63 14, 555 $668 
MASSIBGLD Pie RL MOL Pes cass] oS is cimace all ereeyeieriae 16, 200 AG les sae sie Sconce [otacuosirnts call baer te 

Totale ct esses lose 5, 280 252 76, 381 3, 368 1, 406 63 | 14, 555 668 

Fyke nets: GSTs ae | 
OHIOMRIV ETE oss ossaccece 516 37 16, 024 818 65 | 4 8, 795 356 
GYreeneRIVe isc. eee eae <cuesesa| tees ee 790 Ae eisai ele anaes 300 18 
Gumperland: River! 5:2. 1|9.0 022. e3|/0ee aes | Ssecites aac eee 168 5 345 10 
Tennessee River....... €|Socaueenetlineeee as | 145 AM Peete u| cows cena neta seca lee eres 
Mississippi River.......- 300 3 53,300 GBI hoes se Soles eeee 3, 500 37 

Totdliss. Lo sesoe/-4- 816 40 | 70,169 | 1,525 233 | 9| 12,940 421 
Tramme!l nets: a | 

MiIssissippiuRiver oc: o-|s>-s near leeacesee 300 Oy ee eee Drese peo saree? aaigsacosbe 
Cast nets: | | | 
ORIOURIV Ctra see eee 300 LO Hee oEec oaee| AGB ne ReOE ere nag) EoreePbe 200 10 

Set lines: at TT Tats Teas a (icy ae eas aes 
Obio/Rivers-b--~.. o-2- |acce ec Sena sees 410 18 2, 880 172 | 4,921 262 
Missisnip pint vets eset |s oe) en eee ee ne | oe n| ao cee oh ee | 8,000 30 

110) 1 Dee eee cna (eee oA | Pecos 410 18 2, 880 172 | 7, 921 292 

Total by waters: eke cal 
Ohio; Rivers: =. - 25. 6, 096 304 76,615 | 3,778 4, 351 239 | 28, 471 1, 296 
Green Rivers. - see. tev eee es Sees 700 AD Nee cee osesrees 300 18 
CumborlandeRilyert s-5 oslo oe eel eo onic ees cence atic tee c 168 5 345 10 
WREVIMIERRCE RIVED. aes cose eee loon eeeee 145 AST ce © sic'a [lave Sraeiaiaa oe ea ce oe | eee 
Mississippi River .....-. 300 3 ORSON ame OOD Bets ene rcilt ss teres 6, 500 67 

Grand itotel_---.-=:- 6 396 307 | 147,260 , 4,919 | 4,519 244 35, 616 1, 391 
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Table showing the yield of the fisheries of Kentucky in 1899—Continued. 

Suckers. | Sun-fish. Yellow perch. Turtles. 
Apparatus and waters. 

Value.| Lbs. Value. Lbs. | Value. Lbs. Value. 

Seines: | | 
OhiopRivers.ssecsee $2, 545 1, 320 $72 1, 000 $40 1,271 $58 
Kentucky River.......-. LO cc SSbec tal We Sas cal ee seca ee eases |e eee Seeeeree 
Mississippi River ...----. 35 | 600 SOR eRe eel eeeee 800 16 

To taltena a comer 2,590 | 1,920 102 1, 000 40 2,071 | 74 

Fyke nets: | yy 
OhioyRiverzs-.)--sc.<5-- 3, 718 | 815 40 7,675 555, 3, 715 | 169 
Kentucky River .......-. 62) a scetesics|Snodecs seme cece oa seeaeee =| seaeeeeaee |eeccuewes 
GreentRiveria.cs- oscaces ATS: S22 ee eal ees oa ee eee Semone 190 8 
Cumberland River ..... 62) 4.22538. 22] Sea See olla cco tee ee es ceene See eee See 
Tennessee River......-- GO! seo cece cine | sates dele] Sepa ceenic | See ne mae eit ae eeetarnterete 
Mississippi River .....-- 106 3222s ee | See Sees Sse ane re sete enee | 1,545 | 31 

TPotaly es pie 4,471 815 40 7,675 555 5, 450 208 

Cast nets: 
Ohio Rivers sss sses sees 20) Wc F2cscwcn Pieced col Se sistance = el ete cee ae eeeee ae See 

Set lines: | 
Ohi O-RIVerAosc bsac woos oo aoee atten Pe oeee sl aoe eeneeee lon oceeee 5, 125 330 1, 412 | 68 
Mississippi vRiver 22 cose | Sons Ske aa ose s Sarita eta sone Se sesetee | eee cies eee nee 1,900 | 38 

Jia fanaa coepsinigee Pao my Oi Vets Fae [ee LSet SSTNe 5 ios asso) eenaesio 106 

Total by waters: 
OhiowRivierssss--e-c-nce2 6, 283 2,135 112 13, 800 925 6, 398 295 
Kentucky River........ (Jel | eee een ES 215 | Se Besoe ens eeonis cohol badoccen 
Greent Riveress-2 esc: e 7 Be We Ra ESP cael AMR a loreeeees | 190 8 
Cumberland River ..... GOH Beane cee hrs be eae eee | memes [acc aie le ae 
Tennessee River .......- ch eae ee eee eee ae Dae Serre Rm ee WaSaloocasose 
Mississippi River ....--- 141 | 600 | STM aaa et cee 4, 245 85 

Grand total.........| 7,081 | 2,785 | 142 | 13,800| 925 | 10, 833 388 
> 

Summary, by apparatus and waters, of the fisheries of Kentucky in 1899. 

Apparatus and waters. Value. Apparatus and waters. Lbs. Value. 

| 
Seines: Set lines: 

OnriopRivereeeeeeeecseee $17, 298 | ODIOMRAUVCeierenie sleee ee 201,624 | $11,236 
Kentucky River........ 87 Kentucky River. ...... 20, 642 1,101 
Mississippi River .....-- | 2541834) Green Riveriace-ese ose 13, 450 966 

—_———. Cumberland River .... 23, 921 932 
Totalieceues eee ae 19, 803 Tennessee River ....-- 26, 596 1, 216 

oe Mississippi River....-- 178, 555 5, 764 
Fyke nets; = 

OhiowRiverte sseseeeeeee 93, 722 (MoM seceboastacce: 464, 788 21, 215 
Kentucky River.......- 367 | Hand and drift lines: | 
Green River............ 2, 991 OhiofRiver--- setae: 7,390 318 
Cumberland River ..... 1,223 || kentucky River. .....- 820 5] 
Tennessee River ....-.. 2,157 a 
Mississippi River......- 5, 526 Totaliestcceecer ase 8, 210 369 

ar one || Total by waters: Sal aes 
Oe eo oe 35, 986 |! “ Ohio River ....--...--- 978,807 | 52, 862 

; Kentucky River...-.--. 29, 084 
wesc ae 180 Green\ Riveter ccc - 58, 960 3, 957 
Dipncis anak Lee | Cumberland River .... 54, 945 2,155 
Ohi e River 108 | Tennessee River -..--- 73, 187 3, 373 

Trammel nets: aa eect Mississippi River ...-.-- 558, 295 14, 946 

Mississippi River -.....- 1, 238 Grand total ......- 1, 753, 278 78, 899 

Extent of the wholesale fishery trade in Kentucky in 1899. 

Items. No Value 

Establishments (one at Louisville and two at Hickman) ..........----------- | 3 $21, 350 
Cashicapital ee) 88s se a i spe a a ee meen es creer | eee ee 39, 500 
Wik eS aCe ES 5 eA OSA SE pe ge ee, et ane tod A We Soria S one 21, 712 
Persons en eared aes sa oan sb aces e eee Oe ee eis ee ee ee eee el eee Eee | Bpiilesaocescne 

Products sold: Ren 
Mires yhishincs Scere we Bho coin Ab See eae ae Eee eee eee pounds..| 4,000, 000 220, 000 
OVSPETS ccs eee ae rere ee eee ne ee See gallons... 60, 000 75, 000 
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TENNESSEE. 

The fisheries of Tennessee conducted in the Mississippi and waters 
tributary thereto employed 476 persons and required an investment 
of $92,883 in 1899. The yield was 2,774,560 pounds of products, 
valued at $87,537. More than half the catch was obtained in Reelfoot 

Lake, the Mississippi River being second with respect to the yield. 
Buffalo-fish, cat-fish, drum, suckers, and black bass are among the spe- 
cies taken in largest quantity. The catch of buffalo-fish amounted to 
862,390 pounds, worth $18,723, and of cat-fish 708,260 pounds, worth 
$24,289. Drum amounted to 310,890 pounds, worth $11,356; suckers, 
147,689 pounds, worth $5,266, and black bass, 142,352 pounds, worth 
$8,671. The yield of paddle-fish was 211,185 pounds, worth $4,657. 

Nearly half of the catch in this State was taken with fyke nets. 
Other forms of apparatus with which large guantities of fish were 
secured were hand lines, seines, and tramme!] nets. 

Table showing, by waters, the number of persons employed in the fisheries of Tennessee in 1899. 

Fisheries in which employed. 
lee Tote 

Waters Tram- | | F | : BO e| eS E Le 
= Fyke | nes | Sievehoayoy || ae Grap- | men. | of dupli- 

SES esi ae Line. | “trap. | SP®7-| nel. cation. 
a = =| Se 

Cumberland River 625/b-aeee- G6 2ii Berersr. Sry ators seer | Sr nee 12 | 74 
Tennessee Kiver........ | 607 Seeauceel QF | Semasaca eel Seneceee Ae celeste Gsitess ac 97 
Mississippi River ....... d 16 6 | 74 | BS eerie poemecie 27 108 
Reelfoot Lake.......... 8 101 48 LOWG| Seeentsae | 32 53 12 164 
Open and Number Nine | 

WAKES esos s oo caesw ses 11 8 Oi lee case | Sasa Seseers eee |isoe eels 1 | 15 
Obion and Big Hatchie 

TEVENSH eacce ee ss oe lceses sas SH esceree orem ees ns aol Gere Schell cect nar ose ates 18 

Potalimess. J5-*. =. 33 240 59 340 | 30 32 53 52 476 

Table showing, by waters, the boats, apparatus, and property employed in the fisheries of 
Tennessee in 1899. 

Waters and apparatus.| No. | ee Value. || Watersand apparatus.) No. eae | Value. 

| | 

Cumberland River: | || Reelfoot Lake—con- | 
Rowboats-2.-- 3:3... 625) eas 5. $310 | tinued: | | 
House boats........- Aly |e ae eee 200)1||() Hyikenietsie sence Welt SSO ee tercre eet | $13, 300 
Myke nets,..-25-.-:- at) bescseetsos 2,369 || Trammel nets .....-. 24 2, 600 | 780 
Neb WMES ee tase ce 297 29, 700 | 292) |= Miseblinese: jos-eece a 248 49, 600 496 
Shore and accessory ! | Hand lines): 22252 —- (Ya eee esa | 48 
DIOPCILY sooo see ae oe eels see ae G41 Sn SPCATS sacs =ccc-s BY ees espace 112 

Cash Capitals se = oe shoes es coos cettecie.e 15, 000 Grapnelsioeo ses 63) leeasee cee | 15 
Tennessee River: || Shore and accessory ; 
Rowboats -.2.-----.- LOU | et ee sase 568 DPIOPCLty:- 5226 «2 5c) eo- ~ nis |oce teaser 4, 885 
House boats......--- GPs. fe aes 330 | Open and Number | 
Fyke nets.-.---..--.- DIG s| Sasso eee 886 | Nine lakes: 
Set linea ssa. ccce a2 ~800 76, 850 690 | ROW DOSS) Jo ecscce- 10'S eee 240 

Mississippi River: House boats ....-..-- 7g) ae eS 100 
HGWDORIS 222--5 25522 GLa sees 1, 255 Seineseee 2c 22a seece 2 | 150 215 
House boats.......-- yl Peco nce 340)}| “Fyke nets ....-:-..- | (2g peeeeemsece 750 
Gasoline launch .... |S ee eee 1,000 | Trammel nets....--. | 4 200 | 72 
Seinest te 2s 4 995 495 || Shoreand accessory | | 
EVK6. NCIS... 3 sio25s 202. |... 1,010 | DLODELUY, see eee lease clase eee 300 
Tramme!l nets....... 3 300 75 ||} Obion and Big | 
Set lines). 2--2-.5--.-2 245 33, 000 313 Hatchie rivers: 
Shrimp traps........ Iw G00} | saceeeeee 150 Row boats <3 -<--- WG cceoceas: 180 
Shore and accessory | Fyke nets .....--..- I esd | UEP Steen 640 
MOP EL Varn aso esa ea feo a oe 8, 304 Shore and accessory ny. 

Cash capitalss* soe aes: Sl REP arte oe 27, 000 DLOPELtYeceries c= ol eoeee ee eceeeeees 350 
Reelfoot Lake: 

ROWDOStS'= 2-5-2208 1B fl Pe aA 2,540 ToalinivestMent|=..-.ee|ssea-s see 92, 883 
SV, Cop Reto see eee se 2 1, 400 850 
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Table showing, by waters and apparatus of capture, the yield of the fisheries of Tennessee 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

in 1899. 

| Black bass. Buffalo-fish. Carp, German. Cat-fish. 
Apparatus and waters. | | : 

Lbs. | Value. Lbs. Value.| Lbs. | Value.| Lbs. | Value. 
| | — —= 

Seines: 
MISSIissippiuRivers eens. ss sssse 728 | $44 80,700 | $1,751 | 48, 900 $947 | 5,330 | $181 
Recltootibaketeesan sone cma cnlocce Soin eee eee 10, 000 200} |S ae eealies eae 7, 000 280 
Open and Number Nine ‘akes 4, 600 276 9, 200 2163 Sac socal neaeean 7,000 182 

OCH ase cee eclacams sa hotone 5, 328 320 99,900 | 2,167 | 43,900 947 | 19,330 643 

Fyke nets: 
Cumberland River............ 1, 784 197 15,349 | 1,128} 1,634 129 | 23,390 ; 1, 865 
Tennessee River ......-....-.- Tee cyan ells eyo estore 5, 479 PAL leadariae a eossanac 18, 625 931 
Mississippi River. ..--:-----<-- 560 34 50,088 | 1,323 | 2,600 72 | 9,100 415 
Reeliootake:i-2 2.2.22 20- sace2 | 14,100 846 | 328,000 | 4,685 | 25,300 281 | 50,000 | 1,161 
Open and Number Nine lakes.) 1, 000 60 7, 500 20 | eyecare eee rae 6, 000 240 
Obion and Big Hatchie rivers. 980 98 27, 200 908 | 6,200 186 | 6,100 469 

MOL Sasso e hee ocak | 18,424] 1,235 | 428,616 | 8,545 | 35,734 668. |113, 215 | 5, 081 

Trammel nets: ove 
Mississippi River............-. Nee repent cs | 12,000 240 | 4,500 90 | 2,000 60 
Reelfoot'lakes === 25-22 5.22-0 5, 400 324 | 114,000 DAT{Ow Sse eel see at 66, 000 383 
Open and Number Nine lakes 200 12 | 4, 300 129) ae. ce coal taeeeece 1, 200 48 

a en ee ee a 

TLotallerjecssAcoscsc sees 5, 600 | 336 | 130,300 | 2,139 | 4,500 90 | 69, 200 491 
| —————— (—_———— 

Lines: | 
Cumberland Riverss-seaoe- eee lease cic cs cease 21, 183 1,590 | 2,820 170 | 32,740 | 2,472 
PREMMESSEC TRAY CL a eae einen eens | eee 17, 891 OT Bae sce lscecesce 93,675 | 4, 684 
IMMISSISSIPPINRAIVEL! < oa: oer Meroe ee alee eee 102;300')| (252540 | aaerctecs acme = 131, 600 | 4,718 
Reeltootpiake® jase sce -sc-see T13;000) |): °6,'780F | aac ok Gpsjerl aie een lll essere ale soetoe 159, 500 | 3, 825 

Rotel ee pee ea eee mee 113,000 | 6,780 | 141,374 | 4,759 | 2,820| 170 [417,515 |15,699 

Spears: | 
Ree liOot Makes ess fhieccepescudyac cones nodes eee 62;200)\| 0; 113) |e Sac2| ete neo See eee 

Grapnels: 
ReeliootiLakes secs cidade csan Sol a aeccst ooocee dat secobee paces cee Geer ones Saeco 89,000 | 2,375 

Total by waters: > 
Cumberland River............ 1, 784. | 197 36,532 | 2,718 | 4,454 299 | 56,130 | 4,337 
MentesseevRivieleca ascents |aoe se saee aloes cece 9353700 al Ola eee es Ree ee 112, 300 | 5,615 
IMGSSISSIppr Riverss.—-as.-- eee 1, 288 78 | 245,088 | 5,568 | 51,000 | 1,109 |148,080 | 5,374 
Recliootilales nasa san aaeee | 132,500 | 7,950 509,200 | 7,768 | 25,300 281 |371, 500 | 8,024 
Open and Number Nine lakes. 5, 800 348 21, 000 STON lsc core state eee eee 14, 200 470 
Obion and Big Hatchie rivers.) 980 98 27, 200 908 | 6,200 186 | 6,100 469 

Grandstotalimecreee seer 142,352 | 8,671 862,390 | 18,723 | 86,954 1,875 |708, 260 |24, 289 

= : x = z 

Rock bass. Pike cn (wall- ye tees Suckers. 
Apparatus and waters. ; 3 

Lbs. | Value.) Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Seines: 
Mississippi River..............| 520 $32 380 PZB rarsetel oierteianeee 2,720 $33 
Reeliloot Lakes 5 528 25 Se pccs ca ol seer ele ea ise te aH Se alee cae | eee oc | eee ne Te renee ae 1,500 15 

Tolalece sy. este ices cee ee 520 | 32 380 23 ol actrees loz teens 4, 220 48 

Fyke nets: | | 
Cumberland River.........--- 990 105 850 97 | 463 $41 | 9,400 781 
TeNNESSCCRIVELs2.2 5 = 2o25 Lasdloaeee deces lee ce ces 557 5B yl \-.-2o25] ici e ccs 53, 094 2, 656 
MississippiuRiveressseeeeceee 435 26 520 S101: See oe aaaes 2,315 44 
ReeliootHiakesss sn. oc sch cese alae sere el aeitcionar 1, 100 GY fl emnec eeeencce 22, 000 220 
Obion and Big Hatchie rivers. 130 10 80 Gil saadalcmemioms 1, 100 33 

Motel wet a keeee cease cree 1, 555 141 3, 107 249 | 463 41 | 87,909 3, 734 

Tramme!l nets: 
Reeliootibaken: os b.as asco sole Site Sct ba hh ae ete ae Sree ene oe See eee eee 34, 300 343 

Lines: 
MenniesseesRiver oasis. = cess | See eee ee aeeeee 6, 030 AA Bakes eo aeeerce 21, 260 1,141 

Total by waters: . 
Cumberland River............ 990 105 850 97 | 463 41 9, 400 781 
TeNNESSCOURIW CLs sees esass | moeeesesieslsetaeaen 6, 587 502 )|tse2sclecaeases 74, 354 3, 797 
Mississippi River........-.-- ns 955 58 900 br Brisatel poec care 5, 035 77 
Reelfootbake.W5.~22. Se. set slacacs aseee|> saemece 1,100 BY il Genco aerreaer 57, 800 978 
Obion and Big Hatchie rivers. 130 10 80 Gj) esse eee ee 1, 100 33 

Granditotale-e..ssseceseee 2,075 173 9,517 746 | 463 41 |147, 689 5, 266 
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Table showing the yield of the fisheries of Tennessee in 1899—Continued. 

Crappie. Drum, fresh-water Eels. Hickory shad. 
Apparatus and waters. = So 

Lbs. | Value. Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Seines: 
Mississippi River.............- 1, 700 $37 18, 122 Chey Bl ese aocae meccaeed ppeeaeccsalscsass 
Reeltoot Lake oc as. so. dese 9, 300 465 8, 500 10) Re eeete eeeenes Sosicenea |sscsce 
Open and Number Nine lakes. 8, 100 335 5, 100 EP Renee Mees) eerste etc 

PRO UA eee Corse cseacctocuens 19, 100 887 31, 722 ADO e 2 tora creat E aco tolelel| eee eae es eee 

Fyke nets: « 
Cumberland River 271 SOOK eee Lon | Sacer a2 | eke oe oe loeenie een eee 
Tennessee River 16, 980 SGT Saree sce| pone aacte 2,632 | $133 
Mississippi River 5, 646 89 200 $e scinccec| Geesise 
Reelfootbake@e: cs: .. 2.6 552s<25 Wik OOO Ge LOT Ow asm ctaes ace alter ce eae eee 
Open and Number Nine lakes. 500 25 2, 200 Ce RRS SeRG mc nencd Mepacccalls cece 
Obion and Big Hatchie rivers. 3, 400 308 7, 600 267 50 2 Paeeeaee lbeeaee 

Ot eos ses ssk acces ccs cccces 133,179 | 4,512 | 136,676 | 4,957 250 6 | 2,632 133 

Tramme!l nets: 
IMBSSISSIP DIM LVEL Sse cies eae ee ol Se etcsaere |e Gaseve se 3, 000 BO! la scisessyorotel| eave cane | cee atrete eee 
Reelioomuake on ccce cece cec es 11, 200 357 10, 700 (7/0) Reeser ewer nereetenmelz ke 8 
Open and Number Nine lakes.).........- peosaoes 3, 200 (7 Sen aes Eeepemoal merase rs 4 keees 

PRG UE Eires occwe es cae lacicec 11, 200 357 16, 900 sl Gils Beas eee le ae nelle aeons | eee 

Lines: | 
Gum benlanGeRiver ass. sacee| no se sceceel ac caesnre 30,694 | 2,180 | 1,420 104? eersees ae noses 
PIEWNESSCOPRILVER sea. 522s ase s s|Gemoas cawelees mee BOSO0S8 Seo Tale cemeae ee cee eee 3, 948 225 
WESSISSED PIR AVeIs seem een celine cere cleats = [ecjecisiies 21, 895 251 | 5,510 Villy eae Soa leaes oe 
REGHOO MaKe sco as ee taw cso crliic sam ocmcc lnceocece 13, 100 74 | 7,000 a y/allere eal erecee 

PROGR Re oeas one eee sa cen -olsces scenes loos soaks 125,592 | 5,782 | 13,930 442 | 3,943 225 

Total by waters: 
Cumberland River............ 459 37 57,994 | 4,395 | 1,420 Od Sak eene eee oe 
NETTIESSE CHUN CI ees eee e oso allomrcse cece nlanlensaicec ROBB I ee 7: EL es ollesueseos 6,575 358 
Mississippi River.............- 2,520 129 48, 663 564 | 5,710 7D ae oe eees eeeeee 
Reelioot bakes... at ssec. .s ac 148,500 | 4,922} 109,300 | 1,686 | 7,000 1673825555 Pee 
Open and Number Nine lakes. 8, 600 360 10, 500 71.0 BSE Serer seeacera oa nRe 
Obion and Big Hatchie rivers. 3, 400 308 7, 600 267 50 Pa senate Peete 

Granmdrovalissss.osece se ees 163,479 | 5,756 | 310,890 | 11,356 | 14,180 448 | 6,575 358 

Paddle-fish. Sturgeon, lake. | Sturgeon, shovel-nose. 

Apparatus and waters. = SSS EEE 
Lbs. Value. Lbs. Value. Lbs. Value. 

Seines: 
Mississippi River.............. 18, 500 $475 
Reeliootibake--. 55.5... 25-2 65, 000 1, 300 
Open and Number Nine lakes. 40, 000 1, 200 

Potala os oe -c aoceeek ee 123, 500 2 G7Ot eee seks peer oa 400 12 

Fyke nets: 
Cumberland River............ 6, 540 328 5,010 $431 2, 803 152 
WTENVCRSCEMRIVER cos 6 once ccs enece oes ee acca lSaotoqaanese 5, 290 26D: | distsice ee esl oee sence 
Mississippi River.........-.--. 2, 445 | 73 280 8 1, 405 42 
Reelfoot Lake........... seecse 78, 000 PE 2OO) eects Satelit a as ack Kore meee peace ey aie 
Obion and Big Hatchie rivers. 700 DLA ete secre Se Astocere atale | Cecio ee cee 

Totaleo sce. ne eee as = 87, 685 1, 682 10, 580 704 4, 208 194 

Lines: 
Gnimperland) River. s2.2 oc.2cacs | asta cece etentee mmm sete c | ne madan celine aise 2,500 250 
Mennessee BRIVCN st sc snce sae an| sae cee ere wae | Seem elec s coos wines 24,570 988 
Lb) 0) BE) oak aca ene Sacre boast bbeobpoc-|4 cece soccenal Gaaeeaods] paeeetoese 720 22 

1a) Fe aa ne eR ASP a a ein gers) bm eee OCS Ee ee) Se eres 27,790 1, 260 

Total by waters: 
Cumberland River...........- 6, 540 328 5, 010 431 5, 303 402 
Tennessee River 5 
Mississippi River 
eCMIOOt LAK Ge 6 oc ape nnla a's 2,560 
Open and Number Nine lakes. 40, 000 Th OLOIOTA career a ee (eee ee i 1 Oa ae tl oe a Oe 
Obion and Big Hatchie rivers. 700 PALL. {19 es Bcd ei Cate See | aa A ey iE eee 

Grand:totall os. ssc cose nce. 211, 185 4,657 | 10,580 704 32, 398 1, 466 
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Table showing the yield of the fisheries of Tennessee in 1899—Continued. 

Sun-fish. Yellow perch. Shrimp. Turtles. 

Apparatus and waters. 
Lbs. Value.| Lbs. Value.| Lbs. | Value.| Lbs. | Value. 

Seines: 
MUSSISSIPpPINRIvel eeeeeee ceiec et 300 PLB Preraecreoe sell eee etka islets este eeeiee ee 2, 200 $49 
Open and Number Nine lakes. 1, 200 BO loobeconsenilosadhose|-coscesa|ls-congec 600 12 

ANON PW Db ps ey 1,500 Bless teen dnl| Peer stent eee 2, 800 61 

Fyke nets: 
Cumberland River..........-.- 
Mississippi River....-.-. ease 
RECHT OO TMK CH ase ere ale sie) 
Open and Number Nine lakes. 
Obion and Big Hatchierivers. 

Totalesiocceas ete sscesceee 

Lines: 
MISSISSIPPI RAVER ae eens eee 

Shrimp traps: 
MISSISSIPPI REVEL se sas - eee e 

Total by waters: 
Cumberland River 2, 068 190 705 C0. Sl eee eee n saline, seria) Seo aoe 
Mississippi River.......... 300 1 aemercorens tecmocetc 20,040 | 1,670) 7,560 165 
ReeltootiWake x). seeceecencsen- 31, 200 UBL |e cdi ce ee ee WEEMS Sie a cwalaerciietine lseee meeeler eae 
Open and Number Nine lakes. 1, 900 (GA ee ae SSeeeoe| Beetreece omotoon 600 12 
Obion and Big Hatchie rivers. 1, 200 60! le wietenere ares tearciealpelootomaid| eee eeoee laaetersel eee 

Grand itotals.5--s.s-ees-6 36,668 | 1,117 705 44 | 20,040 | 1,670} 8,160 177 

Summary, by apparatus and waters, of the fisheries of Tennessee in 1899. 

Apparatus and waters. Lbs. Value. Apparatus and waters. Lbs. Value. 

Seines: | Lines: 
IMUSSISSIP PISRLV Clee eeeee eee 175,500 | $3, 843 Cumberland River........--. 91, 357 |$6, 766 
Reelfootwoake st .caaece see eae | 101,300 | 2,430 Tennessee River..........--- 227,272 |11, 704 
Openand Number Nine lakes.) 75,800 | 2,349 Mississippi River .........--- 266, 175 | 7, 499 

; aERIEGNE a |___——— Reeliootbake esc --2eee ee 292, 600 /10, 846 
Mo talps-t a ceases oA 352, 6 8, 622 ——_——_— ne ent eer Lea Torbay eee) eae 877, 404 |36, 815 

Fyke nets: | | Shri : SS SS = 
Cumberland River ........--- | 98,745 | 7,740 || SBtimp traps: 
MeNnNesseeURiVer=----- cee -- | 102,607 | 5,286 || Spec ae BEV OS eae 205,040) 1670 
IMASSISSIP PIGRUVeT ete msseee eee | 77,624 | 2; 236 || war ROME 
Recto ee sacs] 49) 7001) 1476011 G ee WEN EEE Se ocsosiese—25 62,200 | 1,113 
Openand Number Nine lakes.) 17,9 629 a ‘ Ay ore 
Obion and Big Hatchierivers.| 54,740 | 2,368 || Reelfoot Lake................ GEILD | oer? 

[| =a --- || Total by waters: 
ANQUEN! o soons aasoasscssasebe 1,101,316 | 33, 025 Cumberland River 190, 102 |14, 506 

5 aa =a Tennessee River...----- --| 329,879 |16, 990 
Trammel nets: | Mississippi River..........--- 560, 889 |15, 668 
Mississippi River .......--.--- | 21,500} — 420 Rechiootitake s=2s- ss -aeeeaee 1, 536, 400 |34, 774 
Reelfoot Lake ...... posta | 241,600 | 3,244 OpenandNumberNinelakes.| 102,600 | 3,231 
Open and Number Nine lakes. 8, 900 253 Obionand Big Hatchierivers.| 54,740 | 2,368 

Motaltwca cen wee ewe koe e | 272,000 | 3,917 |) Grand ttotelasse eens 2,774, 560 |87, 537 

Table showing the extent of the wholesale trade in fishery products in Tennessee in 1899. 

Union City and : 
Biebawes Memphis. Total. 

Items. a 

No. | Value. No. Value. No. Value 

Establishments 2s ssseee sss aaeceee 3 | $3, 925 3 $4, 175 6 $8, 100 
Cash capital 15, 500 11, 500 27, 000 
Wages paid 
Persons engaged: | 

Motalkinyestment assesses eeeeee eee || 94) 605: evi es 0 N03 1a Lees 44, 656 

Products sold: 
Hreshiiishtss---e- ee pounds...) 1,240,000 | 67, 950 680, 000 43,050 | 1,920, 000 111, 000 
Oystersisa.. seme cis gallons. . 260 | 338 500 650 76! 988 

Value of products.......--.|.-.--------- | 689283" eee ae 43 '700k| nue 111, 988 
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ALABAMA. 

The fisheries of Alabama here considered are only those of the 
Tennessee River within that State. In 1899 68 persons were engaged 
in these fisheries, and the investment was $4,463. Of this amount, 

$2,233 represented the value of fyke nets. The products amounted 
to 852,460 pounds, valued at $42,588. The principal species taken 
were cat-fish, 233,580 pounds, worth $11,691; fresh-water drum, 224,060 

pounds, worth $11,153; hickory shad, 158,480 pounds, worth $7,924; 
suckers, 124,800 pounds, worth $6,241. 

More than half of the catch of fish was taken with wooden traps, of 
which 47 were in use, worth $705. 

Table showing the number of persons employed in the fisheries of Alabama in 1899. 

Fisheries in which employed. No. 

SOC BLITY OR SEE rae ote ciara are aye nye Slo alam ciocin ois oelarlsee Dae pine = Sein Clon eMac tie Slee Saerrac meee eos ness ace 62 
LEVIN Ure ete ee rsa we apa ea a charset blaine cele sisteoisiore Sel emaSiaie Si kiSie ate mice wseye siz ciaieieia nove e wials tose meee 60 
WSOC ete) 5 SS. Se BSG G LO Gphsiny crates See ote ies nec ae IRR ER Say Ot nee ea ee eee 6 

Total, exclusive of GlVole OG SSsaaaae sone OGn ac aa SenuO ERR Acne anbaasePecteErasaeouaceear 68 

Table showing the boats and apparatus of capture employed in the fisheries of Alabama in 
1899. 

Items. No. | Value 

TRTISLG TIDES | OCaf TRS ee Sa ed Se Seeks oe CA eee 87 $374 
EV OUSB DORIS paetiarc oats soteiatess cise nlm sake aie Siaiclar tes ic sais ee eclere te stce Sale Sate rset ayer atale af stetejar iv aeiemioine 22 | 700 
SHE, UTES 5 oe Se Ba Cee ate TORO ORT SLI ae oS or te Oe oie ea eae eae 540 451 
TIGERS TOA node SESE ESBS DEO Se ee ee a ee Re iy EN ee ee I 526 | 2,238 
IV OSHC TUBULES ot lolalale ce oi aie lassie otis ciniwinaia: clase )a.~ cicinie Sic ore ws eee ia ceelejoeiae siemisis oe orale Ade 47 705 

Spel REIN VESLIOT beset once ae ea Ete Lene en ayn yuu ase Ue TE Aa att Ae ee oy | 4,463 

s 

Table showing, by apparatus of capture, the yield of the fisheries of Alabama in 1899. 

Set lines. Fyke nets. Wooden traps. _ Total. 

Species. =a 7 
Lbs. Value.| Lbs. | Value. Lbs. Value. Lbs. Value. 

BIB Cia DEBS se semasisie c's oo: 4, 960 $248 5, 280 S264 | arociecrstenaillcrers = <r 10, 240 $512 
Buffalo-fish’...22 5.2.0... - 21, 400 1,070 23, 780 1,189 28, 200 | $1, 410 73, 380 3, 669 
Catfish: -ssecaper cece oscce 27,910 | 1,407 27,070 | 1,354} 178,600 | 8,930] 233,580] 11,691 
Drum, fresh-water......-. 25,900 | 1,295 28, 960 1,398 169,200 | 8,460 | 224,060 11, 153 
1072) ee se Seis eae 3 5, 070 254 2,970 TAQ ee oS eall Nes sisiece 8, 040 403 
Hickory shad)-s.2--0--.--- 12, 660 633 14, 220 711 | 181,600} 6,580] 158, 480 7, 924 
Pike perch (wall-eyed) -.. 3, 390 170 4,410 P77 ee cece se aaceeace 7, 800 391 
Stureeon Wake ose cee erent one oleeseacee 4, 480 7. Ml eee eens (Sasecaee 4, 480 224 
Sturgeon, shovel-nose..... 7, 600 DOO) Etats esis | msjeroit cee cis atcuaereie inte atererete 7,600 380 
SUGKEISia ose seem sees a 16,170 809 52,230 |} 2,612 56,400 | 2,820 124, 800 6, 241 

Pots ss2 2 aoe ose 125, 060 6, 266 163,400 | 8,122 564,000 | 28,200 | 852,460 | 42,588 
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MISSISSIPPI. 

In Mississippi in 1899 the fisheries in the waters of the Mississippi 
River and tributaries gave employment to 546 persons, with an invest- 
ment of $43,371. The products amounted to 3,920,942 pounds, valued 
at $97,711. The leading species was buffalo-fish, the catch of which 
was 2,023,230 pounds, worth $33,747. Cat-fish, drum, paddle-fish, and 
shrimp were also taken in considerable quantities. The yield of 
caviar from the roe of paddle-fish was 32,775 pounds, valued at $14,391. 

The greater part of the products in this State was derived from the 
Mississippi and Yazoo rivers. Fyke nets and seines were the most 
important forms of apparatus used, the former being valued at $11,715 
and the latter at $4,945. 

Table showing, by waters, the number of persons employed in fisheries of Mississippi in 1899. 

Fisheries in which employed. 

Sh Ze ores-exclusive 
Waters, Seine area Fyke |Pound| Set | Drift | Shrimp | men. | of dupli- 

aleeret net. net. line. line. trap. cation. 

Mississippi River ....-.. * 46 4 | 57 
WAZOOIRTVeRaoo. oasec ase. ; 
TakeyHOrMlsa. ss osccees 
WakeyMoons: ce ecece ees 
Miscellaneous waters... 

Table showing, by waters, the boats, apparatus, and capital employed in the fisheries of 
Mississippi in 1899. 

Fishing boats. | House boats. Seines. Fyke nets. 

Waters. ; 
No. | Value. | No. | Value. | No. | Yards. Value. No. | Value. 

Mississippi River...- .| *214 $6, 250 24 $1, 695 15 | 2, 025 $1, 040 645 | $3,225 
WAZOOURIVel oo eeeeeere 104 2, 060 5 250) )|- Peal odaeccasaalnasceeteee 1, 390 8,340 
HalkkevHOrn: occ. ee == 5 200) Peemsoa nae 1 800 4007 |e oitecfee ae leeseecee 
Teale MOoOonz = csc se cee 10 1 GD0 tl Reee as | Sec wees 2 1, 600 8000) Sons ee 2a See aeee 
Miscellaneous waters.| 50 25015) ase Eee ae are 13 | 5, 350 2,705 30 150 

Rotel ste a sae 383 12,175 29 1, 945 31 9, 875 4,945 2,065 | 11,715 

Trammel nets. Pound nets. Set lines. Drift lines. 

Waters. | atte a a ES 

No. | Yards. | Value.| No. | Value.| No. Yards. | Value. | No. | Value. 

Mississippi River ...... 2 200 $60 1 $50 406 40, 600 $524 | 640 $32 
VWaZo0ovRIven sacueascece egeses | Saoossco Secsceda Gecmed pace asec 732 73, 200 el Ree eee 
Miscellaneous waters. . 4 400 ONO Re Asaletosace 80 9, 200 PA Pe et (Pee 

Totalesoces een 6 600 170 il 50 1, 218 123, 000 1, 531 640 32 

Shrimp traps. Otter traps. a rie Total 

Waters. cessory capital invest- 
No. Value. No. | Value. property. | : ment. 

Mississippi River ...... 2, 800 bo 0 et eRe S eer enor saa $1, 583 $4, 200 $19, 200 
WAZ OOPRAVER sey ao footie |= seseste steel bemeecce 40 $13 lolol es Serre rsete 12, 689 
MakewHOrnast ose cc 5os|hecos cence sseeeee sol ance aces el lseeeeereee PAS eres aoe 725 
Hake Moonressae see co alies cece callosnasencae [banca Soseeleaeeeaaces 25000": |Seeeesneeces 4, 450 
Miscellaneous waters-2| oo soccer cee eene eel ae nec oeee Seer ere ae TS285%| 53 Stee ease 6, 307 

Total secjecsc5252% 2, 800 541 40 | 13 6, 054 4, 200 43, 371 

* Includes one vessel of 13 tons, valued at $1,400, and two gasoline launches, valued at $1,200. 
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Table showing, by waters and apparatus of capture, the yield of the fisheries of Mississippi 
. in 1899. 

nd Black bass. Buffalo-fish. Carp, German. 
Apparatus and waters. : 2 - — 

Lbs. Value. Lbs. Value. Lbs. Value 

Seines: 
Mississippi River................- 2,015 $121 212, 400 $3, 628 900 $17 
Tusa Sil 8 0 de hea ae ea : 21 20, 000 400\\2 2 skaters ree 
PEAREMOON, «2/5 =. 3 Sos sie ose one 2 slams eae nisein| nme cee 624, 000 9: 360) eos oa aeeee lesen 
Miscellaneous waters ............ 2, 983 179 194, 400 3, 718 5, 300 98 

ARO | eal a re ne 5, 298 321 | 1,050,800 17, 106 6, 200 115 

Tramme!l nets: 
IMTISSINSI PURER ceca ace Sees secon ween al ceca 1, 800 36" sieacshoeee esses nee 
Miscellaneous waters ...........- 2,900 174 28, 000 HOM See ase eet eee 

ces 51 5) ee a ae eR ie 2, 900 174 29, 800 i a Reman | bP Bits 

Fyke nets: | 
MISSISSIDDIURIVeL.2. 2 .o2-cseackic<= 2,500 150 242, 200 4, 895 3, 010 47 
MABZOOINIVER a-cce A catiecce ches es 1, 600 80 631, 000 9, 465 1,615 32 
Miscellaneous waters .........--- 480 29 19, 000 B70) ||Seeeee eee ee eaten 

PRO UAE ee Sac Sea ains ieee cere 4, 580 259 892, 200 14, 930 4, 625 79 

Pound nets: Te 
Mississippi River.........-.-.---- 106 6 | 10, 000 | 800! |is22525-50 2. eset 

Set lines: | 
PMASSISEID PURE VED a co.cc cate a Sercinaleisie=s ecclaos|smels ses ons 37, 300 | DAS |e see eae ce | eee meres 
AZOOMRLY CRs a cones as cae ee name ecaatee acts e'|S'a aeloioeens 1,590 24; || [ode oe oko |Sassene 
Mianee lam COUS WHLEIN ie secnine so 2 soe noes ele |ssieacicisians 1, 540 BT. |nsheasbesselasecieeds 

MOtdbes saree anne Saccn Seeee | oecicass seee| os eesceas 40, 430 toi Seeesene strc beroceeer 

Total by waters: el 
WISSISSIDPIURIVer=....c.- 2.0555 4, 615 277 503, 700 9, 613 3, 910 64 
WAZOOIRUVED S5..0. ccc censs eases 1, 600 80 632, 590 9, 489 1,615 32 
IBA OsE OLN eh ot see olor Sa so one 300 21 20, 000 400} | S220 Soe ee eee 
per M OOH See ee eace rissa eee tas ae coats clon a hese ons 624, 000 ON 360) son cee eee 
Miscellaneous waters .........-.-- 6, 363 382 | 242, 940 4, 885 5, 300 98 

Grand total’... -25..2.=-5-£.2 12, 878 760 | 2,023, 230 33, 747 10, 825 194 

| Pike and Pike perch : Sturgeon, 
Fels. pickerel. | (wall-eyed).| Rock bass. | shovel-nose. 

Apparatus and waters. 

Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val. 

Seines: 
IMASRISSID PI TubV CLs scie = 2 =o) eines \c em] vie a eessellMeosse 190 | $12} 2,016 | $118 400 $6 
TL SUCAel § (0g 1 ee ne (ete (etm [ee SOUR. e20) | sce needa os - 500 Bil Pee aal hoses 
Miscellaneous waters.....|..--.--.|------|-------|------|----+--+-|------ 4°875"|\ -230 lies. aea|osecee 

Sa oe eee Bera 5] Eee cis | 350 25 190 12 7, 391 383 400 6 

Fyke nets: : 
Minsisdl ppilRiver-sessseacc [ha scsacelnessc| so cacee acorns 926 | 59] 4,600} 212] 3,100 35 
MOZEMMECLV GIS o-oo cine cio ccs = |e nu cate cloe esas | oemictsios ein oes eet ie niet a came 2208) SLOG Reem yarere eet 
Miscellaneous: waters ....-|2.---cetlo-cne- |e ecsee pet Rooke es ES 209 1 eae Eee 

Motalissses esse <-> | eae ees oes See De Se 926 | 59] 7,129| 335] 3,100 35 
— —— | —_— i 

Tramme!] nets: : 
iA OSS joye) Oak Zo ee a eae | al) es Sa ear el Roeasec| secre ac 250 I Sasosers oscse 

Pound nets: 
MUSSIRSIp PL Ra Vela ese sccan leer seer seisalc eset ec 100 | RBOSBESs Maeea eocsaeca saccae 

I ———————— os ——T SSS | OSS OSS ee OO 

Set lines: 
Mississippi River.......-.- PASO | esp LeNe etere ceed As oS lhe ole wis ain e:eie a =95)| Sisisiataisca)e | eymiecccmie 5, 100 59 
MHZOO RLVEI soo -oecewn se 1, 365 ee eee Powe nnalecncerne|onannlereenens |o-- +2 |-2eeeeee]---eee 
Miscellaneous waters..... 1941) in Boe) GHEE Oe] BERGA Bese) AARCeree Peeeee Fecac coc mmcec. 

Total See ese scnccaces 3 3, 930 (S| ae she Re be aia Fe acne (ee ied |e [sete 5, 100 59 

Total by waters: a 
Mississippi River ......... 2,180 Uru sien ed ee 1, 216 77 6, 866 340 | 8,600 100 
WAZOO HIVOR 2 oo ccs cuties 1, 365 41 350 225 fh) A ae el bane eae P7320) | LO) eae re= | eee 
Bake Hom .225-stecctesus|ooss ccs {oe EAS a Seen (See aaa 500 Bod Beisacad Eeese 
Miscellaneous waters ..... 385 UPA eae STS LEE tetas 6084 |" 243) so seas Seee 

Grand total’:22--.:..-. 3, 930 68 350 25 1, 216 77 | 14,770 728 8, 600 | 100 
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Table showing the yield of the fisheries of Mississippi in 1899—Continued. 

Cat-fish. | Crappie. Drum, fresh-water. Paddle-fish. 

Apparatus and waters. | : 
| Lbs. | Value.| Lbs. | Value. Lbs. Value. Lbs. Value. 

Seines: | 
Mississippi River.....-..-- 4, 955 $196 | 10, 000 $594 13, 200 $213 | 100,500 | $2,391 
lbpAiqey 1s WO See eoessoecenes | 3, 800 152 | 6,000 420 7, 000 140 26, 000 780 
MakexMioony.ss5eeecee eee | 2,600 104 | Sona. cece tee we 1, 200 18 | 200,000 4,000 
Miscellaneous waters..... | 12, 200 425 | 14,500 698 24, 900 396 | 266, 600 5, 270 

Totalicos sacra cies s5+s4 | 23, 555 | 877 | 30,500 | 1,712 46, 300 767 | 593,100 | 12,441 

Trammel nets: | 
Mississippi River..........| 700 DBR ee eee leer 1,500 23 400 10 
Miscellaneous waters..... | 6,000 280 5, 800 | 290 3, 400 68 12, 000 360 

0) <2) Ee ees] 6, 700 308 | 5, 800 | 290 4, 900 91 12, 400 370 

Fyke nets: 
Mississippi River........-. | 14, 545 | 576 | 2,515 128 37, 200 579 15, 205 340 
Wazoo RIVer sores eeetasce 23, 200 696 | 2,050 94 88,000 | 1,325 | 327,000 3,570 
Miscellaneous waters ..... 300 15 | 1,100 66 800 16 600 18 

Total =eo Fe se ee 380451! wl 287/ 1) 55665 288 126,000 | 1,920 | 342,805 3, 928 

Pound nets: 
Mississippi River..-....-- 1,400 (AU) eee me emetic 1, 200 Q4 os onedetigallesretteeiee 

Drift lines: 
Miscellaneous waters - -. 19, 200 TAM | cs cicpors eal ore sare asta Seeeyersrete a eietaia) | erostoresie alll Shs om wisici ster | Sereererarsse 

Set lines: | 
Mississippi River.......--- 
WaZOOURTVCL sae sss Soe 
Miscellaneous waters..... 

TO tales aes es eee (308,400) | 11) 049y) eee | eseteee 19, $90 BOBila ce leh te, ane ree 

Total by waters: | 
Mississippi River.......-.. |234, 800 | 8,741 | 12,515 722 68,220 | 1,089 | 116,105 2, 741 
WAZOO;RIVeR- =. 404-/5- seks. 107,900 | 3,237] 2,050 94 91,520 | 1,378 | 327,000 3,570 
Wak ep ORM sees ncmlatresr 3, 800 152 | 6,000 420 7, 000 140 26, 000 780 
akesMiooness 2. cece oe | 2,600 LOL natty eel sseeleeer 1, 200 18 | 200,000 4, 000 
Miscellaneous waters..... | 48,200 | 2,068 | 21,400 | 1,054 30, 350 505 | 279, 200 5, 648 

Grandbrotalleeenacs ee \397, 300 | 14,302 | 41,965 | 2,290 198,290 | 3,180] 948,305 | 16,759 

Suckers Shrimp. Turtles. Caviar. Otter skins. 

Apparatus and waters. Gs ; = 
Lbs. Val. | Lbs. Val. | Lbs. | Val.| Lbs. Val. | Lbs. | Val. 

Seines: 
Mississippi River. .......-- 4, 900 DIG Woseiececia| cies Sais | eeee eeeriet= 1, 750 $613 esiccma|= aces 
Dalkevytornmiterce oaecteae ae 2, 400 AS sce Ae eealese ass allseeeeseee cate 500 LOO | seer a \aames 
Take MOON cent oeeeons 700 ess Se cillce se acre eeste salmeee aksyteyay Ne hGYAI ee — ella se 
Miscellaneous waters ...-. 7, 200 Sil esticetiel pistes lao eters 1452505) 45 O13) Beaaon seme 

MG telecasts 1 kee eh His OORT PSE a oe eee eee al eee na nem es 30) S714. Obi | eee ae 

Trammel nets: x a 
NMISSISSLIPpIGRIVerss- ese - Soo sc se ce | Mecerer |e cssoes meme 100 BQ te fesete isse taal eetaeletenstel| eee) meererete 

Fyke nets: 
Mississippi River.......... 23, 060 SOS meee |e ee 800 Ua eee ee nl Emnessel seu celles sao 
HZOOWRIVCTIS een seers 65, 900 O89 the ee eas tore letinetee mee etes 400 TAO Boas | Beare 
Miscellaneous waters ..... 1,300 71s BS caee | Seeno eo bemtiog lapsed leaancas Jeteeccce|seeee elon eee 

ARO thee ee Seca eee SOR260 loose mere race eee 800 16 400 WA) ee ches eee ys 

Pound nets: a‘ $a 
Mississippi River.......... 300 | (| Ree aes Beee ets tee a Sree Seer oben |Secoclcccac 

Shrimp traps: 
IMASsiSsippivRIVeLs .sceeciees| =e eee eeee eel EVO; B88 IPO ABO ye See a |e haste cae tre te era LR 

Otter traps: 
MAZOOURIVEN 's s.s(e/05 ss = scietes |e alacs mers eee atoll ioe oS ece rece lererteicte eo | ree cara erat et ceereerel aceite 10 | $25 

Total by waters: 
Mississippi River........:. 28, 260 435 |119, 838 | 9,480 | 900 18 | 1,750 BH Baseeellecass 
WaZOOMRIVED poscecceee sacs | 65, 900 B94 sete ta ice cial leieae eta lame eel er eeee 400 140 10 25 
ba kevHornl. s-5. cesar see 2, 400 (AS IS See Gaba tebe oe sasden 500 LOOM assceleceee 
BakeyMoon) aacrce- cease. 700 ALMA Series et etre nee | aceon | Meets 115,875) |) 97525" |ceceen| sence 
Miscellaneous waters... .. | 8,500 DOAN Mere nee el ee [ene § | Cen TEC aD fi 20S loos -sallssso4 

Granditotailizsss = -eaae2 '105, 760 | 1,687 119,838 | 9,480 | 900 18 | 32,775 | 14,391 10 25 
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Summary, by apparatus and waters, of the fisheries of Mississippi in 1899. 

Apparatus and waters. Lbs. Value. Apparatus and waters. Lbs. Value. 

Seines: . | Set lines: 
Mississippi River ......-. | 353, 226 $7, 985 Mississippi River.....-. 253, 700 $8, 238 
ake Or 282 ose k 66, 850 2,121 MAZOOURTVel.-= 22. cece 91,175 2, 659 
Bake Moon)... . 226s. 844, 375 23, 018 Miscellaneous waters. -| 32, 875 1, 422 
Miscellaneous waters -. 547, 208 15, 205 

a POA Rese e ee see 377, 750 12,319 
MOtHLEAE os oe secre | 1,811,659 48, 329 

te ——] Drift lines: 
Trammel nets: | Mississippi River.....-.- 19, 200 711 

Mississippi River ....-.. 4, 750 109 || Shrimp traps: 
Miscellaneous waters .-. 58, 100 1, 732 Mississippi River--..--- 119, 838 9, 480 

—_—____ |__| Otter traps: 
MOtaestan6 seesaw 62, 850 TOd 1s | lie ZOOL RLV Dee e ae | 10 25 

Fyke nets; wee ___ || Total by waters: 
Mississippi River ....... 349, 661 7, 890 Mississippi River....... 1,113, 475 34, 275 
Yazoo River...----..... } 1,148, 085 16, 501 Yazoo River .........-.- 1, 234, 620 19, 210 
Miscellaneous waters -- 23, 789 753 DalcevEornee seen : 66, 500 9) 096 

aR  loakke Moon ea -oe cans 844, 375 23, 018 
INOS s2sosensos952e 1,516, 585 24,644 || Miscellaneous waters .. 661, 972 19, 112 

Pound nets: epeeoaalis | meee a Bye 2 oa Mississippi River ....-.. 13, 100 412 | Granditotali@e--s-e- 3, 920, 942 97,711 

LOUISIANA. 

The fisheries of Louisiana in the Mississippi River and tributaries 
are unimportant in comparison to the coast fisheries of the State. 
The persons employed numbered 326, the amount of capital invested 
was $18,745, and the yield of all species was 1,942,185 pounds, valued 
at $57,072. The waters from which the largest quantity of products 
was derived were the Red River, 629,350 pounds, $16,322; Mississippi 
River, 446,857 pounds, $16,542; Black River, 161,816 pounds, $4,782; 

and the Ouachita River, 145,460 pounds, $3,745. The apparatus of 
capture consisted chiefly of lines, fyke nets, and seines. The species 
taken in. greatest abundance were buffalo-fish and cat-fish, the catch of 
the former being 799,320 pounds, worth $15,655, and of the latter 

682,347 pounds, worth $22,373. Other important species were fresh- 
water drum, crappie, black bass, and paddle-fish or spoon-bill cat. 

Table showing, by waters, the number of persons employed in fisheries of Louisiana in 1899. 

| Fisheries in which employed. 

am a = = 7 = = 7 lees gia ex- 
re : Alligator, |Shores-| clusive 

Waters. | seine. | Fyke ta Cast | Set |Wooden |Shrimp| terrapin, | men. | of dupli- 
Bem | net. | ars net. | line. |fishtrap.| trap. and ee eation. 

; 1unters. 

Fausse River...... 10 | Sacoee|pacoceaalsccod- laedesol Gapeeeee Hee aero Sooo saseseas) Hesoseae 10 
Black River.....-- ES seems HPSS] Serene Es ees eerie pee ee (i a aeons 18 
Mississippi River..|......-. el Eee Pee BOil|ececceee 64 17 1 143 
Ouachita River ...|........ GR | pees | aac 12 | oe bo g5bce||oodosase D \oewtoces 21 
REG River oeo- eloceescce AB eee 25 GB ese hss Seiasds| tclsiewursraeceiheec ences 68 
Lake Black Fork.. We sea es ee eeae | eee os 2 | Gok aces clemccian cel couceminecccclecoseems 7 
Lake Centennial.. Pee ee 2 
Lake Concordia... 12 | POEEA 14 
Lake Old River... 8). Seeess 8 
Lake Palmyra .... 12 | See 13 
Lake Bistineau PA 4 
Lake Catahoula (sees 10 
Make Grosscse.2 24|-22 202 2- bsbec 8 

——_— 

Po talesee ee 51 | 122 326 
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Table showing, by waters, the boats, apparatus, and property employed in the fisheries of 
Louisiana in 1899. 

Fishing boats. House boats. Seines. Fyke nets. 

Waters. Rien hee 
No. | Value. | No. | Value. | No. CEE Value. | No. | Value. 

Fausse River ...--- 4 
BlackRiver=.s----- 18 
Mississippi River -- 132 
Ouachita River...- 17 
Red River ........- iil 
Lake Black Fork .. 3 | 
Lake Centennial -. its) 
Lake Concordia -.. Tal 
Lake Old River...- 4 | 
Lake Palmyra....- 5 | 
Lake Bistineau .... 4 
Lake Catahoula ... 10 
Lake Cross ..--..--| 8 | 

Mo tales Sto oe 290, 

Trammel nets. |Wooden fish traps.) Shrimp traps. 

Waters. 
No. Ganaey. Value. | No. Value. No. | Value. 

MUISSISSIPPIFRIV ER Woo. se ctwie o's sate cain oie cterese ere loreso te is|| ne ste ctete steel Sera alate ote eerie mete teyereee 1,746 | $263 
bakeConcorgian sees sets esse sae 1 120 BBO" ese esl micialenree ellleeemctctl ee ere 
LakevBistineat: coc kes teweaunoeassstece ese sees e el ae cease peeeeee | 2 $27 ul Bpsacee|feceer 
Wide! @ross mee eat Same Anan ena aenee 1 | 120 30) Ween sees |e eee eee eee omen 

| Set lines. Guns. _ Otter traps. Shore and! Total ° 
Waters. -| accessory | invest- 

| No. Value. | No. | Value. | No. Value. | property. | ment. 
| i 

Fausse River..........-- lis eresuBeaE ce ce22 Va gatas ie Soha Coe Reppin | nearer $160 $530 
BlackjRiversecscoseeee 75 $112 3 $60 | 96 $28 10 795 
Mississippi River.......- 419 515 15 300 | 48 14 158 6, 255 
Ouachita River ......... 48 GOs pene cen See eccemes 120 35 95 1, 450 
RedtRivertsssassscaceae | 331 SLT eee Vaccine Reeeerso) boneeatent 900 6, 422 
MakesBlackWOrk Prsestelescecers|oesczseces eo NA cee ope ee | te, eee | Re 80 320 
Bake Centennial... c546.!f2 oc sales capes: Sad eye tee Be RR as SS Sele eae er ee rer 45 
aK eiCOncOrgias-scace2 5<| sos ees seein ciee ol ate eel eeielemete ine emi ceinetee | Cainer cereal 45 635 
Lake Old River ......... INE So catch! S ce Sesicterse lle aie winless (ee eicmc. creme | So cyeterelen|l see ae were 55 565 
IDEN ey eibah Ae he Seaesdaad| be ppeasel | aaue seeped baoasscc lasocesacouloadanods speacouoar 180 930 
Lake Bistineau ......... | 2 Pa ee Spee 28 esate Moser addl aercee a) 2 362 
Lake Catahoula ........| 50 685 |s5 25 saa enc Bees boee wan seeeeacene 45 313 
Mak eiCrossiaceeissss ene | 8 Bh | Rie Se a oc RAS el | eee al esse 5 123 

SS ee ee eee 

Total...-..----#---| 933 1, 082 18 360 264 77 1,735 18, 745 

Table showing, by waters and apparatus of capture, the yield of the fisheries of Louisiana 
im 1899. 

Black bass. Buffalo-fish. Carp, German. Cat-fish. 
Apparatus and waters. a ae ae 

Lbs. Value. Lbs. Value.| Lbs. | Value. Lbs. Value. 

Seines: 
MAUSSE sRAV ET Ne ater = joe sae 7, 200 $360 29, 000 872 $35 
Lake Black Fork.......... 3, 800 190 18, 500 400 16 
Lake Centennial........--. 145 ) 6, 000 600 24 
Lake Concordia........-.. 1, 400 84 54, 000 950 29 
Lake Old River ........... 1, 200 72 52, 000 3, 000 120 
Lakev Palm yraiso sees ccc posse eee lec eeces 58, 000 2,350 94 

Total ascdeeconsceeee 13, 745 715 | 212,500 | 3,700 285 5 8,172 318 

Fyke nets: 
IBIS CKFRIV CLE -cecneseccies oe 1, 600 96 37, 000 TAQ taro | Sere sees 600 18 
Mississippi River.......... 790 47 | 122,400 | 2,029 860 15 7, 025 268 
Ouachita River ........... 1, 200 72 8050003) S15 600) Eeeeea-alseceeees 5, 400 195 
RROGIRAVEL yep ceee Sleek ee eee |baeeeeee alee ener 24, 000 B10 Wo scee eel esoes enc 268, 000 8, 043 
Lake Bistineau ........... 1, 000 100 1, 500 53 | 1,000 150 500 30 

Motaliansescoa.ctan cee ee 4,590 315 | 264,900 | 5,232 1,860 165 | 281,525 | 8,554 

Tramme! nets: api 
Lake Concordia........... 300 18 6, 900 IRS |S accbocuionatcane 1, 000 30 

Wooden fish-traps: 
Lake Bistineau ........... 1, 000 100 455 000M |e 20 570 becca em ance 1, 000 60 
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Tuble showing the yield of the fisheries of Louisiana in 1899—Continued. 

| 
Black bass. | Buffalo-fish. Carp, German. Cat-fish. 

Apparatus and waters. 
_ Lbs. Value.| Lbs. |Value.| Lbs. {Value. Lbs. Value. 
We ORS es 

Lines: __ | 
IBIRCKORIV GR SS 02 ajc basis Menten ae Ieee sora 18, 000 $300) eeccra seems 92,000 | $2,760 
MUNSESSID DIRT V Glan c.2. secs eneeneeeee iqsoses se 17, 570 Boe Weaestoscte | Gone Grae 175, 300 6,715 
Wns cbita River's... i552 )P i eeecee See ae 950 TUS) Lee a Oy ets 28, 000 840 
IRE OURIV CDSs icirve css sane | seem eee [ieee SDOUIOOR IE don Senn cl) Deo 35, 250 1, 090 
Lake Bistineau .......:... 100 $10 500 17 500 $75 100 6 
ake ata OU ae 2. cael sae eee et ae ee | eee ieee leaner |e cea ll cas 52, 000 1, 560 
MKC CrOossiac <<.54 2555255280 3, 000 270 4, 000 at: (0) eee seit ee see 8, 000 440 

BT cals ee me Sa. renee 3,100} 280 270,020] 5,010 500 75 | 390,650 | 13,411 
Total by waters: 7 2 ea 

Wausse River.............. 7, 200 360 29, 000 DOO RE gfacina lar SSeS 872 35 
Blnek River. 220.c.-cuh. 1, 600 96 | 55,000 | 1,100 |........|-....... 92,600 | 2,778 
Mississippi River.......... 790 47 | 139,970 | 2,361 860 15 | 182,325 6, 983 
Ouachita IRAVCL ssn ace as 1, 200 72 80, 950 PAG LON eres ate eaie rete 33, 400 1, 085 
RICHURT EI wre ce Sota o eases team eece ore 253; 000) |) “45952 Venc cee o|Seccmeee 303, 250 9,133 
Lake Black Fork.......... 3, 800 190 18, 500 270 85 2 400 16 
Lake Centennial........-- 145 9 6, 000 10 epaeecaae SacaSnee 600 24 
Lake Concordia....--..... 1,700 102 GOSSOO) | Pal 2184| Sac eeee| feck cee 1, 950 59 
Lake Old River ........... 1, 200 72 52, 000 OO Gl eee cas |-aeeac ae 3, 000 120 
IDI THAIN) oe ese cee bce sSensee| Sscesaae 58, 000 870 200 3 2,350 94 
Wake Bistineau ...........| 2,100 210 47,000 | 1,645 | 1,500 225 | 1, 600 96 
IVI (CLD AG Sake eeng| Spa Sera aga| naeare se) Gaaegeeenn a occadese| SHnbe seq Bererees 52, 000 1,560 
WaEGICTOSS 2222-8 - he kaee 3, 000 270 | 4, 000 As Beeesed Seasness | 8,000 440 

Grand) total’... 2.452 22,735 | 1,428 | 799,320 | 15,655 | 2,645 245 | 682,347 2, 373 

: Drum, fresh- : 
Crappie. orate Eels. Paddle-fish. White bass. 

Apparatus and waters. : 

Lbs. | Val.| Lbs. | Val.| Lbs.} Val.| Lbs. | Value.) Lbs. Val. 

Seines: 
WaUsse RIVED. <2 000001. -< == 8,365 | $418 | 1,900) $38 |...-..]...--- 12. 500 $240 iS sakes ee 
Lake Black Fork.......-.-. 4,200 | 210] 2,000 CG eee ears 6, 000 120 ese aces 
Lake Centennial.......... 300 18 900 AO eeSeee) bocce 800 1G Seeeee al seca 
Lake Concordia.........--. 2,700 | 162] 3,900 59! hoe ea liesese 25, 000 3751 |e | Saeee 
Lake Old River ........--- Be SO0 | =1290) |) 27,200 LOS eo. oe ceet= 37, 000 GG oeseellSeacos 
Pake Pan yi sn see see. = |e smears 4, 000 GOk|Eeseaclece ses 40, 000 400),|5 2225-2|28enee 

| | SS re | ea | 

RO] ee eS 21365 15098 | 19,900" 323). -2.e- = ---- = H2O"S005 | ele0G Nee aes eee 

Lines: = ral i aa 
IAC KS RAVEN ee ccs See <a foc Sesic lessons 1, 400 21} 260 bo RESEeocal ee SeeeL Seersee demic 
Mississippi River.......-.-- |: joasmcia|ooseee 13,010 | 247 |1, 410 OO aes ener Eeecsace pcmesoal cocccc 
ODRCHIS RIVER a. sa.-5- <-1=:5| =o s-c|eesnee 9.4000 ABB ne ee eae ellen eccis's a es eiietes sl aeeiemae}eecicels 
REGsRLY Clr Se coe a osae coal Sows nines [auceeee AAPL OOM 6099 | means = sche S| asedoss lee oueeme|secsaoclsenmee 
Lake Bistineau..........-- 200 7) eeeopesc| Seseeel Saeed BHonee] GoceeeSse bonccess 50 $5 
Tetke CLOGS see fotos ccs=o: 112.000.1080} | Been eee Se oe |e eee eh ee oe ene Sane 3, 270 

fa) 22 eee a | 12,200 |1,100 | 67,910 |2,125 |1,670| 53 |.---.-.-|--.----- 3,050 | 275 

Fyke nets: Ts = 
BIRCH RIVCIE ss as0 is 3s 2-5 2,900 | 174] 2,000 SON hema ee lb caakcl oe etien-c|evecacs|seseme 
Mississippi River.......... | 1,385 (hop asa beay ||” Pal |e cee abeaeS- 10, 200 230) |ncheseeletecee 
Ouachita River .........-- | 2600) | S156 lo pO0ONP wate ||esseesleccese 1, 200 24}; SF ca eee 
REG RIVED a. cccae sree. se patece sole se-a- PEE (Na [ns Biel emote econ ne aoeac scar ese Gabe sau Kcomac 
Lake Bistineau ........-... 800 SON cece esl oe = oe [eceeee[------[eeee eee [eee e eee 100 10 

170) 71 | Ae | 7,635 | 486 | 62,485 |1,146 |......].-.--. 11, 400 254 100 10 

Tramme!l nets: ape Fs 
Lake Concordia........-.-- 700 42 500 Th Bee ieee meee acres eects! SceeNe 

Wooden fish-traps: 
Lake Bistineau ..........- UG P|) IN) lee eae eae SE ee Beacon neaeecsecl teacrec: |---22-2]22--== 

Total by waters: RAE] hel (Pte car a | 
BANSSEURIVENS concas s<ino255 8,365 | 418 | 1,900 30d Bessa Sseeane 12, 000 240} |. eel bigs ae 
Black Rivers -2.2222 5... =-- 2,900 | 174) 3,400 51} 260 it AA Pactenee secre sense 
Mississippi River......-..-- 1, 335 76 | 31,195 | 538 |1, 410 45 | 10,200 230) Jess scheleeee=e 
Ouachita River ........--. 27600 | 156 |) 25,000"|) 460) |--- =|... - 1, 200 24. | osSs Sales Se 

REG: River sean seas owen cia oon eiee sfeoee ee TPE) [049720 BS See 4 PS ee Seo eeoee samecres 2D Se Sal ae cacte 

Lake Black Fork.........- 4,200 | 210)| 2,000 CO Bearer cacao 6, 000 nV ere SES as 

Lake Centennial.........- 300 18 900 pS | ae ae) eee 800 Gris. ses sleeeeae 

Lake Concordia......-..-- 25, 000 375 

take Old River ---2.----- P 

Take Palmyra’. coe: Seceone| on nance 
Lake Bistineau ........-.. 2, 000 
Take Crosses. n.s-reces> TVA U ARO | Os Se ot Ce ee ba eee Se eae Csameee = 3, 000 270 

Grand total -..<-...... 42,900 |2, 826 ee 795 |3,602 |1,670 53 |132,200 | 1,960 | 3,150 285 
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Table showing the yield of the fisheries of Louisiana in 1899—Continued. 

EEE 
Pike perch 

T 

Pike. (walleyed). RoecE bass_ Suckers. } Caviar. 
Apparatus and waters. | 

| Lbs. | Val.) Lbs.| Val. | Lbs. Val. Lbs. | Val. Lbs. | Val. 

=: 
Seines: | 
Jp eee | Ee eo eee Pee 1,500 $75 600 $12 eS ee 
eke: Bieri Warts a Sh eee 1,200 60 300 | 6 Sees 
Sake Gemiesigh) 5228 oe a ee 200 32 foe eee 
bake Oxmeondes 222 fo Se eee 1, 800 108 =, 10 ii 625 $219 
Sinks? Oi ayers ee <a ee 1,000 50 | 2.700) 41, 185 6 
Taike: Palmegra 2-2 = 2S a pe ee eee 1, 800 | | 1500 37 

157 | se oe eee ee Mid Rees feceieen| fae Oma | oe et 5,71 305 «6, 510 110 | 37018, 

Limes 
ER yee oo oa ee ee Oe | Rae oa oot 300 A |S] Se OE a 

SS ES SS ———————$—— 

Pyke nets: | 
) ye ek ee] See Sees ee) CR 1, 400 | S£| 3,400 | Sf = SS 
Missisappa River__..______|.-.-__|__-_.. 50 | 2790) 163 «18,340 279, (2522S ee 
Ouachita River .._________ cS Besse 800 | see eee aes | Poe 

1+ | Ee See eee ee re 300 18 50 3/| 4,990} 295 | 21,7 c= aes See 

Trammel nets: | . 
lake Coneoulra. 22: 3-<.-- [2.2 ee ee DH | 12 A) See see Ged oe se e == 

Total by waters: | 
re | | i os Sie pe ne ete ext BES) 1,500 ve) 600 Lr) Ce eee 
tO ey: ee eee el ey Re Ge ae Sex. fe 1, 400 | St! 3,400 Bs oe 
Mississippi River___.______|_.....4._____ OO; 3) 20° 1s) so! 379 |_-.---- 
Ouachita River ___..______ 300 it, | Seat! ee S00 cM eee Pesanna) ao sees) x - 
eediiger: $225.22.) ooo ee 2 al eg Ce Se - 15 

Shrimp. Turtles. | —— Otter skins. 
Apparatus and waters. a Sew | 

Limes: 
ie pemeeivviat thnweer = = 1s te en Oe 

Pyke nets: 
Mississippi River 
amelie: Higer 2222 ee Ee | Sei 

Shrimp traps: 
Mississippi River 

Otter traps: 
iBisek tiger. 2). 5. Se 2 ae ei ee 
Mississippi River i 
Chasehite tier. > 22s es a eee | aes Wl Bee es 

Guns: 
Hiiek loger: +. 2 eee Eee ee 
Beeasapge tiger: © 352-7. Sei Sa ee Pee 

pe aa. ee ee ee 
GQuseinta Riyeso.- = eee: 8 ee ae Fe 

Syren! Seni oo SS. eee es 
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Summary, by apparatus and waters, of the fisheries of Louisiana in 1899. 

Apparatus and waters. Lbs. Value. Apparatus and waters. | Lbs. Value. 

| 

Seines: Shrimp traps: 
Fausse River .........-.- 61, 437 $1, 758 Mississippi River ....-.| 52, 980 | $4, 395 
Lake Black Fork . ae 31, 485 914 ———————— 

Lake Centennial - 3,945 217 | Otter traps: | 
Lake Concordia -. wi 91,485 2,133 Black River .......---- | 56 140 
Lake Old River......... 111, 525 2,422 Mississippi River ..-.-- | 182 455 
Lake Palmyra.......-.-- 107, 850 1, 836 Ouachita River.......- 110 275 

_ Seas 412, 727 9, 280 || oo cee eae 348 870 
Lines ee ee oS a ed : =e nt 

Guns: 
Black AvET oo oe 111, 660 3, 149 PR; | ; 

Mississippi River ---.--. 207,290} 7,389 || Aeciectppi River _.._ 31700| 938 Ouachita River........- 39, 750 1,075 per ache aha ae : 
Red River .....--.5---<: 308, 650 6, 916 i Ve 
Lake Bistineau --.---.-- 1,490| + 133 EE na 4, 950 1,238 

e Catahoula --..--... 52, 3 i ‘ Total by waters: 
Lake Cross ....-.-----.- 30, 000 see Fausse River <.-.-+.-.. | 61,487 1, 758 

° Ss ac RVOR Deano Saas 161, 816 4, 782 
Total ......--------- __750, 800 |__—22,872 || Wissicsippi River ...... 446,857 | 16,542 

Fyke nets: Ouachita River....--.- 145, 460 | 3, 745 
Bidek iver... - 622.22. 48. 900 1,193 Red River: =o) >-<--2--2 629, 350 | 16, 322 
Mississippi River .-.--..- 182, 655 3, 415 Lake Black Fork ...... 31, 485 | 914 
Ouachita River...------ 105, 600 2,395 Lake Centennial ---.-- 8,945 | 217 
Mealsrver...0 22. 52. Ssk 320, 700 9, 406 Lake Concordia ......-. 101, 110 2,383 
Lake Bistineau.-.-..--... 4,900 423 | Lake Old River... 111,525 2,422 

OS Lake Palmyra........- 107, 850 | 1, 836 
17) ee 662, 755 16, 832 oe ae ae 54,350 | 2,391 

Lake Catahoula ......- 52,000 | 1,560 
Trammel nets: = ’ , 

Lake Concordia ......-. 9, 625 250 Lake Cross ......--..-- 30, 000 2, 200 

ee isthac $d Grand total........ 1,942,185 | 57,072 

ARKANSAS. 

The commercial fisheries of Arkansas are prosecuted wholly in the 
Mississippi River and its tributaries. Some of the more important 
tributaries of the Mississippi in this State are the Arkansas, White, 
St. Francis, and Ouachita rivers, and Big Lake. Large quantities of 
fishery products are also derived from other waters. 

In 1899 the number of persons employed in the fisheries was 463. 
The capital invested in boats, apparatus of capture, and fishing property 
amounted to $39,105. The boats, including house boats, numbered 437, 
valued at $10,357. The fishing apparatus was valued at $25,147, and the 
shore and accessory property at $3,601. 

The products aggregated 4,896,591 pounds, valued at $168,071. The 
principal species obtained were buffalo-fish, 2,388,890 pounds, $52,521; 
cat-fish, 838,514 pounds, $42,044; fresh-water drum, 304,105 pounds, 
$7,848. Black bass, crappie, paddle-fish, sun-fish, frogs, and various 
other species were taken in considerable quantities. Caviar made from 
the roe of the paddle-fish or spoon-bill cat amounted to 34,175 pounds, 
valued at $11.488. 

The most productive forms of fishing apparatus were seines and fy ke 
nets, the catch with the former being 2,036,582 pounds, valued at 
$62,505, and with the latter 1,404,613 pounds, valued at $44,664. Next 
in importance, with respect to the quantity and value of products, were 
pound nets, trammel nets, and set lines. 
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Table showing, by waters, the number of persons employed in the fisheries of Arkansas in 
1899. 

Fisheries in which employed. is ploy Total, 

| | F Otter | Shores-©*¢lusive 
Waters. Tram- Miscel- of 

Seine. Pound mel Fyke| Set laneous)} Spear. fy iS duplica- 
net. net. | line. : and 3 

net. line. tion. | gun 

Arkansas River......-. 17 2 3 50 2 OA ee od SeResses eemehiasa teceacas 56 
White River.......... 18 | 2 15 72 1B) Sse oalnss esos sececises|saeense 84 
St. Francis River ....- 6 | 12 32 54 34 8 70 86 8 122 
Quachita River....... Milleencnoeee 6 16 QO) Saeteeanoe eee See etene lSeace eee 20 
Cache River ..:......- A ieeasacee 4 8 6) | Getcreesn|seseoocs|Seescas|Wecoseion 8 
Mississippi River ....- 5102) Rese ee 2 32 31 iy paeeonee 10 | 17 54 
Horseshoe and Porter | 

MIKES A: Se oe cee ae NO! (sot disse layne sereters Cpl Bnet meres tesa ss aaa | Sanceeaets 13 
Bipsbakes 2 s5scce2 ee 17 | 8 165) ald |e 5 | 20 20 245s sseee 27 
Miscellaneous waters. 7h sa eh 8 Be | DA aL i Gc, Oe eee eee | 7 79 

Motalecese ste ee 181 | 24 80 | 264] 229 39 | 90 120 | 32 463 

Table showing, by waters, the apparatus employed in the fisheries of Arkansas in 1899. 

Fishing boats.| House boats. | Seines. Pound nets. | Drag nets. 

Waters. | 
| No. | Value.| No. | Value.| No. Length Value.| No. | Value.| No. | Value. 

(yards). 

Arkansas River....- 60 | $1,018 4 $380 6 
White River........ 102 651 15 275 8 
St. Francis River...| 102] 2,820 10 465 2 
Ouachita River..... 15 110 1 BD ees 
Cache River........ 5 38 2 | 40 2 
Mississippi River...) 44] 1,975 10 | 465 9 
Horseshoe and Por- | 

terdakesescece, sas. 7 240 2 | 125 1 
Bis hake cece 27 b404 2 Se ecc accesses 7 
Miscellaneous wa- 

tETS oe tenes Lie Le SO acetal Sc kee eee 18 6.4055) 33236 eee al ace releeeesl eee 

Totalksasessaee 393 | 8,572 44} 1,785 48 13,105 | 6,262 16 775 | 20 160 
| | 

. - Miscellane- 
Trammel nets. Fyke nets. Set lines. ait INGE. 

Waters. 

No any Value. No. Value. No. | Value.| No. | Value. 

Arkansas River..-=:-2-2.- 7 140 $42 247 $1, 099 75 $92 Ns iecteel| beret 
WihitevRivienss-«s20 5. cee - 25 1,505 625 525 2,764 628 528 ioe eee 
St. sPrancis Riverere. is... 16 1, 925 405 925 4, 625 141 DT, 8 $10 
Ouachita River. 222-2 .--- 40 1, 400 320 29 145 145 Alton ames ellam acs a 
CachesRineree.. a2. 22 oe 2 150 70 50 340 42 Be Baar ecictics 
Mississippi River .......-. il 100 25 272 1, 360 137 183} 162 23 
Horseshoe and Porter 

LIKES vas a eres Seo |b aia Ell evinciatans stele ee ee 90 900)| s..-2 20.2] eee oes | eee lease 
Birwbakes..hs ee cae 8 1, 200 320 300 1, 500 60 35 20 20 
Miscellaneous waters... .. 3 310 90 138 1, 080 24 15 6 8 

Total potcsse- se See52 102 6, 730 1,897 | 2,576 13; C13 Ni de 2p2i) elodoSel 96 61 

Spears Otter traps. Guns Shrimp traps.| Shore 
and ac- oe Waters. AEST invest- 

No. | Value No. | Value. | No. | Value.| No. | Value. ee ment. 

Aca SaSURAV ET esac | seca seis eect eee toe lseeeee ee Reesa6| Bacctrice| loricacs|odnsee 52 | $3,290 
Witte PRiv erie eat: nate Saree es. eee ee | eee arora Rmeee res leassonceseGane 88 5, 446 
St. Francis River $482 | 70 $3508 | eee Saleen 850 | 10,71 
OQuachitaiRiver a nces-|--osc5 ese sees eeeeeeee Eee ABE RO Seeoenos Mepecclbeasases 40 948 
Cache River ......... Sates S| SAEED | Se eee eee eee 3 626 
Mississippian: ce | Geis cels ae be ace oreiees ote levee eas | sc ral | ee 130 $33 1, 023 5, 967 
Horseshoe and Por- 

CERI MICES A ae ee eee eet ed oye Semele es alr Sigel acd ae | | 125 1,790 
Bigibake lyases toe 20 30 144 36} 12 (310 eto socsoeos 550 38, 841 
Muscellaneous waiters! 22 >sclss secs selecce semaileemeeeee | PARE Es Boecaate Seaeoelbeantone 870 6, 478 

‘otal: 2366 -eee 90 | 65 | 2,067 518 82 410 | 130 33 3,601 | 39,105 
| | 
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Table showing the yield of the fisheries of Arkansas in 1899. 

703 

Black bass. Buffalo-fish. Carp, German. Cat-fish. 

Apparatus and waters. = 
Lbs. Value. Lbs. Value.| Lbs. | Value. Lbs. Value. 

Scines: | 
PRERGMSANSRILVED oo5 22-55 524 ase oe sepeeies eee ees DAS BOON | 2 G90" | Sere tee salle = rer 32,550 | $1, 228 
Wiintve River <8. 5° 2c. cece 1, 950 S127 OO 900s) CSP OWAL |2 oe ceo. |e cic -ee 120, 300 6, 599 
SUs LING HYORY 91) 2) eee hrecdeiscccs| Goparonc 19, 000 ena Preriaeea|seiscicmce 1, 400 49 
WUACHGMIVER <Q 26- csc o55 75 6 2,700 TEE os es eee 600 54 
Mississippi River .......-. 1, 700 102 102, 400 1, 827 | 14,870 $380 2, 800 113 
Horseshoe and Porterlakes 600 42 25, 000 BOOM Ree Seiseelewaresec 3, 000 120 
13313 DON ese 23,000 | 1,150 84,000 | 1,260 800 12 4, 200 210 
MisceJlaneous waters... -- 10, 700 549 | 518,900 | 10,173 | 3,600 89 17, 100 683 

MOUS ce aceesisecwne 38,025 | 1,996 | 977,400 | 20,414 | 19,270 481 | 181,950 9, 056 

Trammel nets: 
AS KATISAN ELVEN ors 2c ce eeinpoceeceeants|ececcs 1,700 Blt ||-eeseane|ssaee ce 400 24 
WihiterRiver=.-cschseas-2 2, 400 188 30;O00)i)" 15185) | Seseee cele = srercce 8, 700 634 
St. Francis River. ......--- 18, 800 940 57, 400 SH ee dl Baca ober 9, 200 343 
Ouachita River ..........- 2, 400 240 4, 800 NODS es Seah SA ee 1, 300 104 
CACHE RIVER =. -=.4-<cs2 50 75 6 2,800 1D ees onl eoeeper 600 54 
Mississippi River. -.......-- 100 6 600 TDM Re Fe econ || fa eres 300 12 
BipsGaketres =... os255nc-0: 18, 000 900 42, 000 630 200 3 3, 200 160 
Miscellaneous waters..... 1, 218 65 8, 500 140 100 2 650 30 

UO | = ee ee ee 42,993 | 2,345] 147,800 |. 3,090 300 | 5 24, 350 1, 361 

Pound nets: 
PABERMNAS RIVCr Sse A amet sme selclaaiece 18, 000 S6On Reet nc s eee oe 4,000 160 
White River==*-. 2222215. 100 8 600 DAN Veen cet: ae Sere 100 8 
Mee MTANCINORI VCD a5 2c ola og ace callin ects 225000 U | asdoul inane 2 sea ee 6, 000 210 
155 (259 BH (a 8, 000 400 42, 000 630 400 6 9, 000 450 

AUC EA ao eee 8, 100 408 | 285,600 | 4,389 400 | 6 19, 100 828 

Fyke nets: 
PAT KENSASRAVODS Aa 520 Soe So0 bee seas watz es 2B 00) |e 25230) ill eerste ees see 21, 900 1, 085 
Wikine RIMenier ssc ac ce s| 3, 850 398) NL G6 000 75462) Seca ses ee ee 108, 900 6, 809 
St. Francis River.......-... 16, 700 838 | 314,600 | 4,992 100 2 62, 000 2,219 
Quachita River ........... 130 13 1, 800 (PAA Peete is eee 3, 400 264 
Gache River 2952-2552 375 31 6, 000 PADD oe cee nee 4,700 439 
Mississippi River .......--. 460 28} 100,840} 2,342 | 4,098 102 3, 405 132 
Horseshoeand Porterlakes 330 24 7, 000 PA Q air es oleae ne 2,100 84 
BIS AK Gtss-2 cacdcce ess cs- 21,000 | 1,050 90,000 | 1,350 1,000 15 8, 000 400 
Miscellaneous waters..... 8, 657 490 28, 600 454 260 4 | 4,409 193 

Motels. 2 ss ose - 51,507 | 2,872 | -817,390 | 19,282 | 5,458 | 123 | 218,814 | 11,625 

Set lines: | 
PE KATIRASMLIVOM ton ote ccel haan as el eeaeee se 22,750 SIS we eee aaa eee 9, 500 491 
Wihite iRiver 225.252.5222. 3,475 254 86"550s|RronO75s | Seen see eae 188,550 | 10,359 
Siig TO Pre Vented Bri fe gh Re Se een peel BR eee 600 110) Oral eee ee 44,100 1, 549 
Ouachita River ......----- 690 69 5, 600 DAA |e oer bee cee 17, 800 1, 254 
GAUCHE RIVERy oac-c-coescs| 275 22 5, 300 DAD Be Ae eae ee oe 4, 050 330 
MISSISSID pL RIVEL=-29- 2-2 sfelss<caeenn|aonceede 25, 100 G40 ae pean uence 80, 600 3, 366 
IER paalinices ee ene eek | re noe an |e Cele Ral te eral: We ene | ioe 34,000 | 1,035 
RRIRCEUIANEOUS WHteIson. oslam= saase se oe oasis na ele ele cite sie sesla se assem leanne 7,400 111 

otal sass se 4,440 345i) 145290001) <0; OO4E | Eos ee foe |e ese ss ee 381,000 | 18,500 

Miscellaneous lines: 
St. Francis River ......... / 11,000 (UE Se ac opps | Gonne eda bassosea meercaee 2, 200 110 
Mississippl Rivers. =... |-0 2s oee-|o-5-sc5- tae ste edes| Seem se cclenemnearel eda case 6, 800 310 
Big Lake: ..22 2224-22525 OOOH teed LOO: Rca sna ee ernacre Ae eee te ek ye oS 3, 000 150 
Miscellaneous waters ..... 6, 000 BU Dal Seas a seimtccal Sees tetk [pee ae een ME pia Ue tao ey arene | ea, a3 B 

‘Totalss eee eee ADYODO) |e 2,000) |e -ceseee|Scccnc 2: Weemoe sa Cores 12, 000 570 

Spears: 4 
Big Dake. jose ees oc coca eee see eee tas eaenins 10, 000 PDOIES See Ze IE Ses eal oa tee See ase 

Drag nets: 
Ouachita River ........... 280 28 4, 800 1 Ee Aa ee mya le eta 1, 300 104 

Total by waters: 
ATKANEAS) RiVer:. 3000-200 =e esas | Reo 239) SOO0|P 6 LO4GIC eee caeilcmn 2 oa 68, 350 2, 988 
Wihite River 22asb sa. 11,775 Sopa 214° O50; SLO |stece calla cc.cc are 421,550 | 24, 409 
St. Francis River.......... 46,500 | 2,328] 616,600 | 9,482 100 2) 124,900 4, 480 
Ouachita River ...-----.-.- 3, 500 390 17, 000 TOO a soae cedicaes peas 23, 800 1,726 
Cache River 32... 5 -<sc- 2 =e 800 65 16, 800 ype eee al nee 9, 950 882 
Mississippi River........-.. 2, 260 136 | 228,940} 4,821 | 18,968 482 98, 905 3, 933 
Horseshoeand Porterlakes 935 66 32, 000 GAG) Bae stake 5, 100 204 
HipABakess. 5525.22. 2.222% 93,000 | 4,650) 268,000} 4,020 | 2,400 36 61, 400 2,405 
Miscellaneous waters ....- 26,575 | 1,404 | 556,000 | 10,767 | 3,960 95 29, 559 1,017 

Grand total ....-.....- 185,345 | 9,994 |2, 388, 890 52,521 | 25, 428 | 615 838, 514 42,044 
| | | 
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Table showing the yield of the fisheries in Arkansas in 1899—Continued. 

Apparatus and waters. 

Seines: | 
Arkansas River ......----- | 
White River 
St. Francis River--...-.- aI 
Cache River 
Mississippi River 
Horseshoe and Porter | 

lakes 
Big Make san ss cose sensei: 
Miscellaneous waters -.... | 

Trammel nets: 
Arkansas River 
White River 
St. Francis River 
Ouachita River 
Cache River 
Mississippi River 
Biotlaker ms cues asset 
Miscellaneous waters ..-... 

Pound nets: 
Arkansas River 
White River 
St. Francis River 
Big Lake 

Mocale seta Son ae a slewe 

Fyke nets: 
Arkansas River 
White River 

Ouachita River 
Cache River 
Mississippi River 
Horseshoe and Porter 
lakesivrer. 2 Sono sceeeaee 

Bigvbaketss oe. eet 
Miscellaneous waters ..--. 

Set lines: 
AT KAN SASURAVECL ay. 2 rtar 2 
White River 
St. Francis River 
Ouachita River 
Cache River 
Mississippi River 
Big Lake 

Miscellaneous lines: 
St. Francis River 
Big Lake 

Drag nets: 
Ouachita River... .22-2-- 

Total by waters: | 
Arkansas River 
White River 

Ouachita Riyer 
Cache River 
Mississippi River 
Horseshoe and Porter 
LEE ate os See eee 

Big Lake 
Miscellaneous waters ..... | 

Grand total 

Crappie. . ary Eels. Paddle-fish. 

; : 

Lbs | Value. Lbs. Value.| Lbs. | Value. Lbs. Value. 
| —- 

Betas hae leet 35, 100 CEU) edeassealecdeaced|| 66% b00) || tails) 
9,900 | $676 8, 300 SIS Msacce 8. lee ae | See ese eee 
1, 000 50 3, 000 CO Pen a emer emits sateen en 

150 12 650 Qi eases cise bo tee o| Seto aoe ee Memes 
880 | 45 5, 600 Oi ee censeiee | betas 14, 900 | 374 

2, 000 140 8, 000 AGOO|Heciac cee |scacteeee 40, 000 1, 200 
33,000 | 1,650 1, 000 11 Bee aesel acess 1, 200 24 
16,000 | 828 43, 370 VAAANSE eS alate alee 446, 440 8, 883 

624930N| Mi se40 Ill nT 058020) | mae ii1 Dn | meemseeen| amen | 587,040 | 11,566 

ea ae ty emanate 500 1 it eae eee emt es oii Oo aS 
3, 400 270 8, 000 BQO! sate cee a rlercce sre ce Oca n eee 

17, 200 860 2, 800 CS Ee eee Seem ee ememeeee a casa a5 
80 8 1, 200 ABH sos ond Seen cniel Bas eee eee 

375 28 650 26N AGS es oe Eee Eee eee oe eeeee 
150 6 700 Walle See. coe ees 200 5 

25, 000 1, 250 100 Ae Soest Genesee eeeacec aq) |asacorse 
2,428 130 600 De aieeerte crore ose ovetsictore 180 4 

48,633 | 2,552] 14,550 4757 ale a | a ateeenl 380 9 

Paes see cal Soe ae 3, 000 (RUG Betee sce learka cer al| 4, 000 120 
200 | 16 150 GaP ekick acces etcems sees laeeeeeee 
500 25 4, 000 (10 ESS Seeee Seo meere SScoseacccd seecocar 

16, 000 800 300 i) 200 $4 | 400 4 

16, 700 841 7,450 131 200 4 4, 400 124 

Bait a Qala eee leer 42, 450 1 Gil Peta a-rra| se rtocace 4, 000 120 
4, 300 341 32, 400 W273) | Senden ce [aoe eens soeee eee eseeeees 

20, 980 1, 047 14, 260 208 200 6 120 3 
800 80 1, 300 APM Roce nel eae acoselene eee eee | aeeeeeee 
850 71 1,100 BANS cc acl es ise [ioe ae ae | ee 
625 31 17, 215 Dosh ee See al eee tes 4, 065 109 

1, 800 126 4, 000 (U0 eeaecioac] Scere 300 9 
40,000 | 2,000 800 120 Pewee. sec lacenecee 600 12 
12, 286 700 | 2, 080 BOs See oS as eee 500 15 

81,641 | 4,396 | 115,605 | 3,295 200 6 9, 585 268 

See aerasse| ter aeteteere 19, 550 GOI ve sseterciaiiacys ore one7oll sw srepsteletsiatell emteeterie 
8, 650 613 23, 900 SUDA Seiaeec5. 5 pesto ere ois all Se reese eet 

bn isnaleayeea| one sear 3, 000 41 1,310 | CS Beeson Ge cogdad 
800 80 2,000 Ct BSc TCeeeeen Hocrecomro|acososc 
750 62 900 361 Besanass [oe Ee Soa | eee 

BS AB Oba Monnet STO 177 1,192 | By fl sence booccdae 
4, 800 DAQMRetescene jovdesees | 800 | 163 | Secce ac ae eeoteee 

15, 000 995 60, 480 | 1,797 3. 302 | 96) |s sok s2escleetae eee 

1, 700 CoN Gee eeee POR mee Sora renel ee Aeeerelbe seen onlaosuudas 
4, 800 U7: eee Meee eo Sen ec ee Sco acllaaucesoe 

6, 500 DZD)! Vis ctu de: ve Sictall have co: Bn RS rete jer lfS) crct ete revere eye cre ne usted aera 
| — = 

800 | so! 1,000 AO S22 ou eos es es oa ee 

We Sete alecis| aerremecs 100, 600 251800 Scmeraetel|socs sess 42,500 1,325 
26, 450 1, 916 72,750 DE iy il eeenenee Saeemad seeeec saad Bocsceuc 
41, 380 2, 067 27, 060 392 1,510 49 120 3 
2,480 248 5, 500 Te pecan Stesaocd aatearaseallacshoacs 
2,125 173 3, 300 IGP) | Pea seraollsocecond socne caccolsonassuk 
1, 655 82} 34,645 544 | 1,192 37 19, 165 488 

3, 800 266 12, 000 DAO rasteve sei | Se rsrcerersrc: 40, 300 1, 209 
123, 600 6, 180 2, 200 34 1, 000 20 2, 200 40 
30,714 | 1,658 46, 050 (i dylenenoac Recenece 447, 120 8, 902 

232, 204 | 12,590 304, 105 7, 848 3, 702 106 551, 405 11, 967 
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Table showing the yield of the fisheries of Arkansas in 1899—Continued. 

Pike and pick- | Pike perch (wall- Sturgeon, shoyel- 
erel. eyed). Rock bass. nose. 

Apparatus and waters. : : 

Lbs. Value. Lbs. Value.| Lbs. | Value. Lbs. Value. 

Seines: 
WHRILCURIVER 62225 Sascicic es 50 $7 650 SSS See se acelin 2 es acis- 500 $40 
SiMrancisuRiver....<.<-22<|\«occc ston eeemee se laeae et eel||~a'ce slams 200 $10 spk Sasecn|oaeseeee 
MESSISADD DI RIVER. 25. 5.--2-}scccsacmmaleneee cee 357 23 990 44 900 21 
Horseshoe and _ Porter 

PERCH eee oe saowwoccwe sc) oeneseees letieee ae (Serene saticetae 720 BO} Soccer| Lepeoeee 
BipgMakerecctees. sosasee 2, 600 78 400 20 | 2,000 NOOK = S20 eee eee oer e 
Miscellaneous waters ...-. 580 33 220 12 425 26:2 sosee eas [seseeeee 

WG RIES | eae ee reese! 

Trammel nets: 
Winite Rivene ssccs= of s2sc- 
St. Francis River 
Mississippi River 
Bip Bakes ck. wjecc-<<0cs-° 
Miscellaneous waters ..... 115 8 25 1 170 1D a ee cel baste Sia 

fo) 2) a eee aes 1, 975 | 64 230 Deez. 700 91 2,000 80 

Pound nets: | 
Binsin eee o ok. eee sa 1, 600 48 200 10 300 18) |2eces ae eee 

Fyke nets: | 
(RD Roe: oe ee els |e oe SS Geena] SSR Hceeooe Saree cee Gace ace Bammarrrc 6, 000 240 
StelraneiswRiver-.--<.---- 900 37 225 12 3,695 162 210 2 
MUNSSISSID DI RAVED es ecioer | ee ee oe seifesiscieme = 831 50 | 2,210 93 2,270 35 
Horseshoe and _ Porter 
DIRE eee 3 du AES ae aates Sees ae arel Oars bs Bane see ei cee 290 Ib WieABeecdaes nore eeo 
Ima occas coe cencecss 700 | 21 200 10 600 SOM isess ce eedleeecemas 
Miscellaneous waters ....- 214 5 155 8 396 PAG ee Ce nea ariclstse 5 

4 1X0) 7 Cees ee eS 1, 814 63 1,411 80 | 7,191 326 8, 480 277 

Set lines: 
WHHILCHRIVED rises cescuces| sencawe ec aloetiecesr 750 Ua dleemrcotse| hicosecwe| sees Sacistes |aalesesse 
SMB TANCISiI Ver. .ss soc ns 4| pee oea= cas) eeec cee le eames o- Beer Sacd haacosicen lees 265 | 3 
QuBmehtterRiver ss. ss 22 foes eee conic cee: 220 Dylan sere aes atone ete oe eiaten eatetonieriee 
WAU STTSSHS TD Ray Cs Sees el eooee ceeds) Socncenn apobedoocd SeenreEe Jecettete ceeteses 3,160 | 32 

Ota ne ee ea cae cok. cok aalsaseeeicis 970 | OSE Eee cosseaeceees 3, 425 35 

Drag nets: | | ant 
Guachita River. -.-5----|-sedsse- 2: \Seaeeees 30 GE Seeueur eadoacellosdonzaaealbocacaos 

Total by waters: | 
Wihite River 2-22-5225. -2- 50 1 1, 400 GIS Res Saeco 8, 500 360 
St. Francis River.......-..-. 1,160 45 280 15 | 5,925 220 475 5 
ONAC Ha yRIV ED Le ste eal Saeed clcsacionree 250 OIG area \sebbese4|bocaso2endGrsso-Re 
MMARSIRSI DD PUR LVeLs aa see noes ye see ee cc eck 1,188 | PS MeSe S00 ial 6, 330 | 88 
Horseshoe and _ Porter oH 

LIF) oS ee Se OE Be ee aerial Geemarc RReeente 1,010 (CHyl See eeeeees oon dees 
BICgEAK Ce sen c ao oe esoes 6, 500 195 950 48 3, 300 (Os pees ees actrees 
Miscellaneous waters ...-- 909 46 400 21 991 685 a Seen cel eee 

TANI GLOLHL: = sac ion ca 8,619 293 4, 468 347 | 14, 526 665 | 15,305 453 

Suckers. Sun-fish White bass. Turtles. 

Apparatus and waters. = a= 
Lbs. Value.| Lbs. Value.| Lbs. | Value Lbs. Value. 

Seines: 
White River... <=--5.--.<i 200 $8 | 2, 250 $174 1, 250 $08n | Seesotece = |statertols ots 
St. Francis River ....-...-.- 1, 600 24 2,500 On eae eee =| EeR peed Secon oeene mane mete 
Cache Biver.c- sasck se ee es oes [ae eistine 300 24 50 CN ere ed eine 
Mississippi River.......--- 3, 750 33 980 BDI sos nelseece cee 1, 560 $34 
Horseshoe and _ Porter 

lakes: .scce0d'eSe sees se 900 ie ke ae RE Pe Ee See Reel pmocace aco acobaaae 
Bipp lake weeess eee | 20, 290 305 | 15,000 7s RSE PE eee ee 2, 200 66 
Miscellaneous waters ..... / 11, 050 194 5, 700 CEs ee a ey (a 600 18 

Total ccpseesesee s5see> 37,790 582 26, 730 642 | 1,300 97 4, 360 118 

Trammel nets: Saag ra ea 
WiHite RAVENS. scecttets sctece |sciewcceealeemeencs 8, 490 #il 1, 225 OG Seo sepeere ots naeieae 
St. Mrancis Riversy- a. ss sre) seacccencalacee cere 8, 000 2a SSE anG See aee Babar ace Meee bess 
Cache Rivers. = s-2-c6s-5 fodae eb aea| fase cece 250 at 50 Ae Co ner aa| ees 
Mississippi River.........-. Le ee EN enya teal nin cee ole lslotele ea peisiorein sists 250 5 
Big, Dake See [CEE SC oaet| Sena ee 9, 000 “Leis |e ere se Sard oF eee Oe eee 
Miscellaneous waters ..... | 400 6 450 10s al Regalos iselleeooeeae 150 3 

dio] ic) ee ae eee Ae se 400 6 21, 100 647 | 1,275 100 400 8 
——S SS OOS OOS SS | 

F. C. 1901——45 
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Table showing the yield of the fisheries of Arkaxsas in 1899—Continued. 

Suckers. Sun-fish. White bass. | Turtles. 

Apparatus and waters. 
Lbs. Value. Lbs. Value.| Lbs. | Value. | Lbs. Value. 

Pound nets: | 
WihitevRinen soc eecerercrl sree es ce| cemesciae 100 $8: oSeoceelensacese|scoeeecee-|aoerteee 
Big bakexwwe 2 Sos oe cee 6, 200 $93 8, 500 DDB hss o'stace |Erarercerateosllorsroee re meters aero 

Totalitee.sann totes ces 6, 200 93 8, 600 136) |eic oisicc|simemersrese| eee eee Meemoeee 
| [Pe eee 

Fyke nets: | 
Wihite) Rivers. s4-cce-eo5- 500 20 3, 850 309 1, 600 DL2 Diese eras logosspe¢ 
St. Francis River ...-...-- 13, 830 216 19, 600 Dolls | Neer sy evar! 1, 500 $44 
CacherRivienmeetas: mein. |os se-ttennel| coreseece 375 bl 350 | OUI creteyeetecyate | presets 
Mississippi River.........- 6, 495 109? seeeroniscveleieecses eee eeees Pesan 2, 232 56 
Horseshoe and _ Porter | 
IGE Se scuneae ate nates 1, 000 QO! Ne, ove, Stere mrayete lhe s/c isjeselere|l Seta steel dua ceetsy ene Sa /ete rates erences 

Bioslake eee ects | 12,560 188 | 13,000 TI sn eee eal eae 800 24 
Miscellaneous waters ....- 4, 300 65 3, 525 (a9 al Weer ee Pee Creel eee oS IGe@osene 

Totals escecsseeeoee 38, 685 618 40, 350 1,155 1, 950 154 4, 582 124 

Set lines: | 
WiRTtEURIVeRS jsnccccosiec cell teceeeneealeee scene 4, 950 387 2, 500 V7 esas he Sesalleerseeiee 
@acheiRiver =.2-cseeesce 4. RSH EE SESS Aaaaes a 700 58 225 19), 52 enon oe 
Mississippi River .......-- J--se2eeeee |efs.chciseeiajel| eissev= "latte jale)| otetoietajereralllareiststaraielllsrarerai ater 398 9 

Total see acess teehiocee lsosecte <alle soe 5, 650 445 | 2,725 194 398 9 

Total by waters: 
WihttesRivers cee esc 700 28 14, 550 1,149 | 6,575 ABO inl Deo ecrevetell Masleeiee 
St. Francis River. .-..--.-. 15, 4380 240 30, 100 or Oly Beeson sstredeoe 1, 500 44 
Cache River eecnac-ces sce eae aeoueealigcaneees 1, 625 134 675 96:)| Goacetne cle yee 
Mississippi River........-. | 10,245 142 980 BU) Pah esccaiinesRoqad 4, 440 104 
Horseshoe and _ Porter 

NIKeSE eR AS asus cole les tons 1, 900 BS: lsssiststieh eve sa jel teteucteresctovel| ete etereiate||lsia scrote exovel| ere ceeveier tate orereetere 
Bionake menue een kl 39, 050 586 | 45, 500 6830 eee eee eee 3, 000 90 
Miscellaneous waters ..-...) 15, 750 265 9, 675 ABS sess areal Ceres ese 750 21 

Grand!total.-.-...----| 83,075 | 1,299 | 102,480 | 3,025 7, 200 545 9, 690 259 

Shrimp. Frogs. Caviar. Otter skins 

Apparatus and waters. = 
Lbs. Value. Lbs. Value.| Lbs. | Value Lbs. Value 

Seines: 
WESC Hoyo IRM) eso sad goon laa send CoousoEallescaorer ol scooosoe 175 $445) 02 a2 Seca paeetnceee 
Horseshoe and _ Porter | 

JAKES Caemeseeacdas Sb AGlcassaeaese sanenced |ssoeoutone| podsbooc 875 | B00) sos ceee ee eeeereee 
WHC EOE Weert ecosa||esohaseonblssngcsudsensseuped|scasoncs Bria PANIES Coc eonsco|isenesosis 

Motalledt a ce aren detent etree | ie aver ee 84;1 7511465) | tas ee ee 

Spears: | | 
StH rancispRiviersscee seas: eset ses alleeyarseetr PAU elie sp)" | eeradan| aaa aacallasacsoooadioosceqes 
Big bakes wes tenceheee oats. ogeostese|(eeteccicrar | 6, 000 TOO ee a slax|scet oe Sel See cat aes eee 

MOpal see ee et hee alee aay | eee | 31,000 | 3,975 |....-... |: ashe | Ream | eee 

Guns: 
StebrancisuRiverttecsseeeslnesce accel teeters DOP OOON|) 4310470 lene eeiete Jadoaason 360 $900 
Bigubakese anc se 8s - oe cee el eee ce ane |lersteteietainre 13} 200) | 15 540022225 - eAaedea EAermcroacaCencooS 

Total ce 2cceatesone coe Iv S iin Srerceerctell Hereeieictone 48, 760 G6, AST \escscec =| ecccsce 360 900 

Otter traps: l | 
St. ran cisiRiver ialacccsn| = aeioeciee eel testes = cre le ha: aia ee OR | Preis loeienl eaters ere [etarsiecters 40 100 
337 Of) Mckee em sis Sen ee ll eit ne com Reem eidl SoMa Seellsoacunoolsogecaad 100 250 

ITO bal rae vise os eects staal eccsete atte eee leaks ies | eeeeae ware ebetereterace tall eleeretarerel etersiereyess 140 390 

Shrimp traps: 
Mississippi River....2..... 7, 200 F600! Wis anseeies nel See See chee oe since seca ase ee eene eeeemer 

Total by waters: 
Sta MrancisuRiv.erscrcicesc ce | aie eee meee 60F 5608 | 7922 eee eee eee eee 400 1,000 
Mississippi River.........-. 7, 200 GOO ees Seer lems ae 175 eee eee eoonoses 
Horseshoe and _ Porter 

LAKES Reese ices ccs Sool cos eeaeeel aero ase Weuissecees lncmmane 875 85001 Cesena leeeceese 
Bigslbakersesteactc oa cee acl beceee sete NO 200M M2 S24 On seeeeee re eect 100 250 
Miscellaneousiwaters's-2so|tecccosa ce lee eesiecis| ae ses cise eel seers By abs yp abla | ek oeeséalloncdaces 

Grand: totalizeeecs-cen= 7, 200 600 79,760 | 10,162 | 34,175 | 11, 488 500 1, 250 
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Summary, by apparatus and waters, of the fisheries of Arkansas in 1899. 

| | 
Apparatus and waters. Lbs. Value. | Apparatus and waters. Lbs. Value. 

| | 

Seines: | Set lines: 
Arkansas River ............ 226, 650 $5,733 || Arkansas\River’........---.- 51,800 | $1,973 
WiILCURIVeD. ao ec5i eee ss 246, 250 11, 716 WinhitetRivernsaoseascete cee | 314,325 | 15,809 
St: Francis River.....-....-- 28, 700 551 | St. Francis RAVER cteseeionee 49, 275 1, 648 
CECE TRI CEA eens meee ae | 4,525 234 Ouachita River =-222-:4----- 27,110 1, 681 
Mississippi River ....-.....-- | 151, 862 S15 4h || CACHE) RUNV Clits teierarcicis are ine 12, 200 744 
Horseshce and Porterlakes.| 81,095 2, 580 Mississippi River ....-...-- | 121,580 4, 261 
IBipglbakGra-ccssccace- se cice's 189, 690 5,115 IBigwbaAker sce sees coos -ce,<2 39, 600 1, 291 
Miscellaneous waters.....-. 1, 107, 810 33, 422 | Miscellaneous waters ...... 7, 400 111 

Tice a ee eee '2,036, 582 | 62, 505 | Total......-.-+-+-+--+-- 623,290 | 27,518 
_—————— ——— | Miscellaneous lines: 

Tramme!l nets: St. Francis River ...-....--) 14, 900 745 

Arkansas River ..........-- 2, 600 90 Mississippi River....---..-- | 6,800 310 
WihitecRiverts.-s. sees nee: 59, 125 3,044 || Big Lake............---.--- } 30,800) 1,540 
St. Francis River 5 3,215 || Miscellaneous waters .....- 6, 000 300. 

Ouachita River......... ae 3 592 || ; 
CoChesRiver== tet. ceecn 3 251 || Total.....----+-----+--- 58, 500 2, 895 
Mississippi River U 57 Spears: 

Big Lake ..........--------- 99, 650 3, 164 St. Francis River ....-..... 25,000} 3,27 
Miscellaneous waters. .....- 14, 986 430 Biosiakerse eee sos ce ee 16, 000 850 

TE RG ae SO ene 309,086 | 10,843 || Total.........--------+- 41,000 | 4, 125 
elt CALLS 

Pound nets: Pesta lranciseRiver == c-. <-> 35, 920 5, 547 
IAMEAMSAS RIVED ..<is-2- = ccs 29, 000 700 Bipvibakescesscscescoresces 138, 200 1,540 
\iVl hie Why Stee SS 5s Soeocoscene 1, 250 70 : = 
St. Francis River........... 235, 500 3, 670 Total........-.--------- __ 49,120 | 7,087 
131 OID ee sopocepaacreens 93, 100 2,596 || Otter traps: SS 

z a x St. BLANGISHRIVeD s.-)2-— 2-1 40 100 
NGL sss5ssc0badecessacs 358, 850 7,036 Bigg iakene ae raen ee Meme h ee 100 250 

Fyke nets: Motalisinccesesade~ssee ce 140 350 

Arkansas Rivenemneeescs te: 140, 900 4,751 || Shrimp traps: 
WihiteyRiviens. 22/3 32s. - 357, 400 16,977 || Mississippi River.......-... 7.200 600 
St. Francis River........... 468,920 | 10,334 | oe awe 
Ouachita River..........-... 7, 430 476 || Total by waters: 
Cache Rivers. s-5.25---s%< 13, 750 885 IAT KKANSAS URTV EL a -asaiailersee 450,950 | 18,247 
Mississippi River .......-... 144, 746 3, 368 White River-cs.-2-eess. 978,350 | 47,616 
Horseshoe and Porter lakes. 16, 825 498 | StoBrancis) River s-scon-.s6 974,000 | 29,085 
Bipginbersa: oon eee ace 189, 260 5, 307 Ouachita River ............ 52,530 | 3,197 
Miscellaneous waters.....--. 65, 382 2,068 Cache River a-ans25-52-e-- 35, 275 2,114 

Mississippi River-.........-- 434,588 | 11,750 
TNL eee ee 1, 404, 613 44, 664 Horseshoe and Porterlakes} 97, 920 3, 078 

) eee 836-55) OH) fos ees eee a a 671,400 | 21,653 
Miscellaneous waters ...... 1,201,578 | 36,331 

Drag nets: ve: ae 
Ouachita River....--.-.--.- | 8, 210 448 || Granditotal ess rene 4,896,591 | 168, 071 

| 

MISSOURI. 

The fisheries of Missouri are conducted chiefly in the Mississippi and 
Missouri rivers, although considerable fishing is carried on in the St. 
Francis River, Little River, Big Lake, and various other waters. ‘The 
number of persons employed, including fishermen and shoresmen, was 
1,531, the amount of capital invested was $645,671, and the products 
aggregated 7,551,442 pounds, valued at $211,301. More than half of 
this quantity was obtained from the Mississippi River. The forms of 
fishing apparatus of greatest prominence, and the quantity and value 
of products obtained with them, were: Seines, taking 1,655,514 pounds, 

$52,302; fyke nets, 1,530,103 pounds, $49,189; trammel nets, 843,686 
pounds, $25,420; and set and drift lines, 888,977 pounds, $35,831. 

The mussel fishery yielded 2,084,000 pounds of shells, valued at 
$9,217, the catch being secured with crowfoot lines and rakes. The 
mussels were landed principally at Hannibal, Canton, and La Grange. 
The shipments of shells from Hannibal amounted to 30 carloads of 
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50,000 pounds each, of which 284 carloads were of the variety termed 
‘‘niggerheads,” and the remainder were ‘‘sand shells.” The nigger- 
heads sold for 40 cents and the sand shells for 75 cents per 100 pounds. 

Some of the more important species of fish obtained were: Buffalo- 
fish, 1,862,226 pounds, $44,743; cat-fish, 875,050 pounds, $40,755; 
suckers, 495,307 pounds, $14,181; crappie, 358,913 pounds, $18,310; 
and black bass, 394,336 pounds, $20,362. Frogs were also taken in 
large quantities, the catch being 237,600 pounds, valued $29,313. 

Table showing, by waters, the number of persons employed in the fisheries of Missouri in 1899. 

| Fisheries in which employed. re) 
ss —— o 

| eres ery | @ ae a 

| y | he q i = oa 2 Ze 
at a : Bae Silla ea rele, ten 

Waters. a a . Ig ® ileal as : z os 

hes! S| a Wao Bl Bey [S| ule ince || 42! OE, 
3/9] o =m (Saal & Sih reel assist Wohl}, 122 ee is 
a 44 Tet ees ts | eS ret A ees acta |r HS ag As - SS gE ie [rete | esoie |e [iat ext ce a 
Oo) | 2 |e ras || ele one ac S| 4 = 
mn) a a Mm IQ malo|;o!;ma)]o Q| nm & 

Mississippi River ................- 1t6de |e]. 2o7al an6o tense | eel cena ....| 121] 2| 359 | 814 
MissouricRivert=..c<cc-c2 cess eee TAS 4a 1 Gila eee Doce etleees oes paaese Semel ec velWecs! 
St. Mrancis Rivers. <-..-c-<0- 20 | 3| 14} 20 34 42 | 88 | 58 | 35 |.-.-|..2.-- BacalSseos 97 
Little Riverand Big Lake ........ | 388 | 42) 24 60 (66':|1068|2569| 46), Sie asene ups |SSeee 100 
Swamps andlakes(sunken lands). 69 | 39 10 59 Cal fite) ioe (S5oo|eane Goosos BGs [550 186 

TO tah sehen siS: 382 [116 | 406 | 476 | 148 |274 |194 | 81} 8| 121 | 2 406 |1,531 

Table showing, by waters, the boats, apparatus, and capital employed in the fisheries of 
Missouri in 1899. 

Fishing boats.) House boats. Seines. Trammel nets. 

Waters. l wi 
low r low r 7 Length 7 Length No. | Value.| No. | Value. | No. | (yards). | Value.| No. (yards). Value. 

Mississippi River... 303 | $4,917 62 | $3,150 61 | 8,370 | $3,360 90 7,408 | $1,634 
Missouri River..... ORE PASO USHIEr a Lau eee 48| 4,505] 1,950} 11 530 330 
St. Francis River ..| 99 | 1,790 4 | 200 af 150 | 70 7 650 | 240 
Little River and | 

Bigs bakerteoossc. 97 | 2,000 3 180 ate 2,400 | 1,200 21 1, 800 735 
Swamps and lakes | | 

(sunken lands) ..| 169 Ut call Pacey el eae 27 3,420 | 1,430 21 1,975 569 
EEE ——___—. —|———_—_ | —__——_ S| 

‘Rotales nee << 932 | 14, 723 69 3, 5380 | 154 18, 845 | 8,010 | 150 12, 363 38, 508 

‘Drift lines, 
Fykenets. (Pound nets.) Set lines. handlines,) Spears. Guns. 

Waters. | grapnels. 

| No. | Value. | No. |Value.| No. /Value.| No. ‘Value. No. Value. No. | Value. 

Mississippi River....} 2,636 | $9,907 |.....|....--. 774 | $688 | 690 | $68 [epee eee Seas Asodee 
Missouri River...... || BPS Sie | PDs Oe ees | Pass 286i e280 ea oer besa GSR S52 5S eee Bees esses 
St. Francis River.... 435 yA WGN E sesc | leomoac 136 68 42 | 47 88 $120 58 $290 
Little River and | | 
Bie Laketos.csosc: | 360 1,800 | 10 $1,000 236 120 66 | 77 |106| 178] 56 280 

Swamps and lakes 
(sunken lands) ...) 55 PINE Se 2 esate 120 146 4 | 5 | 80 140 | 80 400 

Motaleoa eee | 4,027 | 16,850 | 10 | 1,000 | 1,552 | 1,302 | 802} 197 | 274] 438|194/] 970 

Crowfoot lines Otter traps. | “and rakes. Baskets. Shore and | Gan Sadie Paine 
Waters. -! a accessory tal vestment 

ree lee i r | roperty. : ri No. | Value.| No. | V alue. | No. | Value. | P 

Mississippi River ...)...... Vecisne cers | 234 $555 85 $127 $261, 639 $222,650 | $508, 695 
Missouri River ..... ese Moana eee ee he he enigma 2 60, 780 45, 800 115, 859 
St. Francis River. ..|2, 076 BO LGs | earl eee eno ca | hes uo eee aera (ODD ease cones 6, 224 
Little River and 

Bigvbakes. eee: 552 ASS si eS eres | ecto te ciaae|| c atereietel| es eee 80: Sa ea setae 8,513 
Swamps and lakes 
(sunkenlands) 2. }s.0¢ 2:|- sis coa| Mae nee saec estes acces leoanecree g We: DAS a LS oe er Soe 6, 380 

Total sees 2, 628 657 | 234 555 85 127 325, 354 268, 450 645, 671 
| 

* Includes one gasoline launch valued at $650. 
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Table showing, by waters and apparatus of capture, the yield of the fisheries of Missouri 
in 1899. 

Black bass. Buffalo-fish. Carp, German. Cat-fish. 
Apparatus and waters. 

Lbs. Value. Lbs. Value.| Lbs. | Value.| Lbs. Value. 

Seines: 
Mississippi River......-...- 1, 492 $105 | 197,358 | $6,019 | 229,605 | $5,282 | 51,403 | $2,900 
MissOUTIRIVer =. -2. 5552-2 650 65 GORSZON Peer S ONE smeracterel me cic ees 47, 380 2, 921 
St. Francis River ......... 1, 000 50 5, 000 79 | « 100 2 780 39 
Little River and Big Lake. 58, 000 2,900 202, 000 3, 080 1, 820 28 10, 400 520 
Swamps and Jakes (sunken 

RBMLELS ) lars oes ere eee 8, 710 728 60,960 | 1,918 | 19,550 291 | 13,411 724 

MO = seca ace nace 69,852 | 3,848 | 582,188 | 13,407 | 251,075 | 5,603 | 123,374 7,104 

Trammel nets: 
Mississippi River........-. 100 10 | 165,670} 3,970] 84,500 | 1,455} 45,817 25355 
IMSSGUTIE RAV CF fs cars acces | Sesto eieehe aoe cereine 13, 380 Died eros ae eae ners 610 37 
St. Francis River ......... 16, 000 800 28, 600 432 300 5 2,920 144 
Little Riverand Big Lake.| 42,000 | 2,100 97,000 | 1,455 1, 550 54 7,400 370 
Swamps and lakes(sunken 

ASNOGS)he os cteeHsscecsse 4,370 409 34,560 | 1,138 8, 200 164 4,745 262 

10) Ce eee te 62, 470 3,319 339, 210 7,533 94, 550 1, 678 61, 492 | 3, 168 

Fyke nets: Fan 
Mississippi River........-- 2, 654 201 318, 054 8,512 | 100,7 2,050 | 104, 606 4, 861 
Missourl River ............ 560 Es e295 FAS BG2 EE se acewelee eens 64, 410 3; fT, 
St. Francis River ........- 36,800 | 1,840 | 104,000 | 1,570 600 9 | 10,100 ~ 485 
Little River and Big Lake. 38, 200 1,910 133, 000 1,995 2, 050 31 12, 000 600 
Swampsand lakes (sunken 
NANG) poe ecese Senne ceicee 1,100 55 17, 200 424 300 9 3, 390 225 

Mo tales soos cee see ae 79,314 | 4,060} 698,449 | 17,363 | 103,650 | 2,099 | 194, 506 9, 898 

Pound net: ; 
Little Riverand Big Lake-.| 21,000 | 1,050} 104,000} 1,560 800 12 | 18,000 900 

Set lines: 
Mississippi River...-...-.-|--....----|-----.-- 82,304 | 2,174 Sb 55 | 107,613 4,994 
IMARSOURT SR VE eee coco ae onl sie aiosia collars soars BS SOM P alge. en Sato aco tee |aeeee sos 59, 445 3, 611 
SI SPIGTEICISURUWER: sot oa | ese eee etre ats ete es eas Briar ee orice apo lteter oe 76, 600 2,129 
Piniterhivenang him Wake? | ese. 22a lear aacise| se samc lee ccna (peices eealneecebe 111, 000 3,115 
Swamps and lakes (sunken 
TPHIG IS) soe Ee | Re | a 6, 300 DTOR Peta asl 31,380 | 1,275 

NG thle. seen oce mana o cease tee neine 122, 379 3, 815 3,175 55 386, 038 15, 124 

Hand and drift lines: | at 
MERSISSID PH RLV eR trae | teens eee) oem acetce| Ramen eselmisenicc mcs (os ate aisiers 35, 040 1, 746 
St. Francis River ......... DIP 200 cere 1DOO 5 | ara ess So eo ean elem cea lions sails 8, 700 435 
Mmihe RivenanGasBip takes) OS S00 o.oo seencna| ecco semelse hese sea ||See ceils 16, 600 830 
Swamps and lakes (sunken 

HANGS) eee se terenennsosee 7, 000 BDO cose Soke lsi al eeesadesSeseees 2, 100 105 

MOSS seioseee acess AGT OO EES SA085 4 | peace aia ete sicetsieraiee rive cll ome eens 62, 440 3, 116 

Spears: 
Sis Luge CGS eR BEE Oe eoo oe CASE ese 23, 000 4D aoe L Ae noha eos Ses 2 ee 
Little River and Big Lake-.|..........|-.------ 48, 000 [PU Bee Sosa meester cs paeacnien loco cate 

41) i) all a ee By Icaponstced bassesee TL QO0U A065" | Seoaceac tras cseeea|aceeccees ee 

Grapnel: 
Sig hrancismhily ere coe sess aa | oceerecidel Meade soaln ase eas welch slatwceesae| tc cegeac 12, 200 610 
Tittle mRiverand Bipicalced) ss. see * pe ee eee eee (eel ee oat 14, 000 700 

Totales pe cemete se Tease, Saree eee SaaS ae Tes co eae 26,200} 1,310 

Baskets: 
Mississippi River.......... Ee Sessa | aetacic See Se emcee aloes onellons oe sted |Meceaese 3, 000 135 

Total by waters: ve 
Mississippi River.......... } 4, 246 316 | 763,386 | 20,675 | 417,980 | 8,842 | 347,479 | 16,991 
Missourl River ............ | 1, 210 UH SGP DE fae ti 3 27 3 ee a ne | ea 171, 845 } 10, 296 
St. Francis\River ...s....: 105,000 | 5,250] 160,600 | 2,422 1, 000 16 | 111,300 3, 842 
Little River and Big Lake.| 262,700 | 13,185 | 584,000 | 8,760 6, 220 125 | 189, 400 7, 035 
Swamps and lakes (sunken 
anid) Pos ee ae | 21,180 | 1,542 | 119,020] 3,754] 28,050 464 | 55,026] 2,591 

Grand’ total 222 -sca2.: 394,336 | 20,362 |1, 862,226 | 44,743 | 458,250 | °9,447 | 875,050 | 40,755 
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Table showing the yield of the fisheries of Missouri in 1899—Continued. 

Drum, fresh- 
Crappie. Somaye Eels. Hickory shad. 

Apparatus and waters. 

Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. Value 

Seines: fe 
Mississippi River.......... 2, 489 $152 25, 350 Pit des ce eeciee| seek ees eee ee tenoae 
Missouri River............ 3, 425 237 17, 900 721 115 $10.) o:eeeeeselleeceee 
St. Francis River.......... 2,000 100 25 WS og Sal oS oleae lee eee | eee 
Little Riverand Big Lake.| 78,000 | 3,900 2,100 Ooi leis jarz ajo ab Slal| Sense ial Metoee et ertel | Meee 
Swampsand lakes (sunken | 

Lands) eaeisaecterorw sealer eS 18,170 | 707 4, 000 Oui slacelereetae leroseisistial Sener | meee 

Motels anes se. asceee ce 99,084 | 5,096 49, 375 1, 604 115 LOWERS Woes | ees 

Trammel nets: ao Fearge 
Mississippi River........-- 1, 000 70 17, 562 
MIssOUTISRIVeD sos. e2 c= < 477 35 525 
St. Francis River........-. 19, 400 970 200 
Little Riverand Big Lake.| 60,300 | 3,015 500 
Swamps and lakes (sunken 

lanGS) Nactesinacctice sss 5 7,165 373 3, 280 SOM ae iS eke Se | reictsrcteees| tee he Sete | eres 

Totalyeetenceceeaececes 88,342 | 4,463 22, 067 628 Nose ee an cal eee aes Saasaoeeealeeeeee 

Fyke nets: ae 
Mississippi River...--...--- 5, 602 348 56,006 | 1,361 340 15 450 $7 
Missourl River ..........-- 3, 798 283 3352454) 21309) | ds ce cele saa oa nen estes eel emer 
StebrancistRivereccassssa- 50,700 | 2,535 760 11 300 7. \semsesmerl|baeeige 
Little River and Big Lake. 56,000 , 2,800 | 825 a 3 3 ne = ee 2d ee es ee Se 
Swamps and lakes (eupien 

lands) Sreksctes-cesiesscee 900 | 45 180 D Neca cend = we [Slee eetell aoe esis eeeeee 

Mota ssosas coaeheeace ne 117,000 | 6,011 | 91, 016 2,746 640 22 450 ai 

Set lines: eee a 
MUSsSISsippisRIVer--.. ccs o=4| atoms secre ss 15, 337 | 398 2,916 MOO! |e atecrse wrertede cree 
MISSOUMISRIV EDR: aaeseee at 787 55 18, 370 TAT 740 (file eee Ae Se oes 
SUPE TAN CISURIVEL As ee soe |e accor sa] eee sere | siete eee deere ees 500 10) |e s@ esas ieee 
Little River and Big Lake.|.......... | Seeerc esther <oeleisiesstprere 2, 300 80) ants Seceoeleeeeete 

MOtalewe. sacoe- se sees 787 ||. BD |) 88,707)| 1145) |" 6,456) |) ao5 ||P eee ee 
Hand and drift lines: | Rn. ala 

Si Hran CisuRivelac. secre 6, 900 SABI nscscniclere cee Sate tsteic!| acmere pisieoe | Seat menele Rome eee | Meee 
Little River and Big Lake . 14, 000 MOO’ \elsccc Vanes es tecies o] Smale sv citealleee cto Meer eee leeeeere 
Swampsand lakes (sunken | 

lands) ise dass ss siseee see 1,800 | GON se ae ects ape ecote oral erecta starela Satake state er eee nee lee eeiae 

Totals ooo Amie siaeecter2 22700) || 15 DBO ee ajc ok owing ad ors store areisjennatatanel| Sree tela psec eet Sere 

Pound net: ‘ | oma) 
Little Riverand Big Lake.| 31,000 | 1,550 | 1, 200 18 600 | AQ cee ake lane 

Total by waters: | =e 
Mississippi River........-- 9,091 | 570 | 114,255 | 3,019 3, 256 124 450 a 
IMTSSOUPIGRAUVCTH. c)<\a 00 ae sles = 8, 487 610 | 70,040 | 2,848 855 1) Dl ercteeess | iaea aes 
St HrancisuRiviersss--sss-— 79,000 | 3,950 985 42 800 AT Waeisocce ses | aeeiae 
Little River and Big Lake.| 239,300 | 11,965 4, 625 71 2,900 47 \stscxansoe escorts 
Swampsand lakes (sunken | 

lands) one. caeacccce eens 2303Dulpe leet 7,460 a Beaeercersd Becatere oactcroac Googe 

Grandstotalen-es sees 358, 913 | 18, 310 197,365 | 6,141 7,811 269 450 7 

Mooneye or : Pike perch (wall- 
tooth herring. Paddle-fish. Pike. eyed) 

Apparatus and waters. 

Lbs. Value. Lbs. Value.| Lbs. | Value Lbs. Value. 

Seines: 
Mississippi River.........-. 3, 595 $120 7 1.009 |i O86 Seca ieioe eee 2, 653 $179 
MibSSOUTIMRIVED eres secs nocllcmmeiee Seer seen 49990} VASS28Secceeselaescoaes 310 21 
Sta brameisiRiy Cn) p2 sacs ems eee eeisteer | te eeericis |i sinel= ote llmeislorel 200 $6 80 | 4 
Little River and Big Lake.|..........|.......- 3, 900 78 | 5,900 177 1,017 51 
Swampsand lakes (sunken 
IANS) é «cise caisiscinsie eee) aecies see eres 18, 480 685 750 67 80 4 

Total essa so ssseeliaeec 3, 595 120 | 148,470 | 4,577 | 6,850 250 4,140 259 

Trammell nets: he eer: ij 
Mississippi JREVCY jason seisie || sonnacanel ae deaeee |=mecciecaca| seee chee Sesee eer teenie 60 6 
MASSOUTIPRE VED aac crc cc ch ene |-e cee ene noe aces 2,470 Ce Pe sebacd Geocadss letsaeanacd| kaceedde 
StsPTaneisyRiviere cece cca ecto Cotes ee ass center netepeeeete 1,100 33 160 8 
MittlesRivernangd Big: Walkes|sssess- eee lloosese el sence oe oee leseeeeee 3, 900 117 475 24 
Swampsand lakes (sunken 
ani ds) Sanek pect eceiing ose sceeeceemelaeecroere 1, 200 60 400 BP ee enecond||Soonp500 

Potallyse- eee scwacec acetate eeaeee 3, 670 151 | 5,400 182 695 | 38 
——Oeee eee OO eS eee eee 
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Table showing the yield of the fisheries of Missouri in 1899—Continued. 

| Mooneye or k. a. Pike perch (wall- 
| tooth herring. BR ee SS, eyed). 

Apparatus and waters. _ a - = 

| Lbs. | Value.; Lbs. | Value.; Lbs. | Value.| Lbs. Value. 

Fyke nets: 
Mississippi River..........| 600 $15 35, 476 SSS Oi ee ate satel teers 1,778 $118 
WORSOMTIERIVEN se. fade 5-6/3 as aecoeeeelaneesaae 5,165 189 | 1,900 $114 9, 565 586 
STSHTANGISMRIVEL S2 ere:-/ea msl been cn eee cleeecee er 700 14 1,050 32 375 19 
Little River and Big Lake.|........../.......- 1, 200 24 | 1,000 30 450 23 
Swamps and lakes (sunken 
[inh B))desdeeeceee peor sass Isee becsact| sche sess||o-ceceosns|scdeccso|ecscoud|senancse 115 6 

STG) GH I te ee re SE 600 15 42,541 | 1,109 | 3,950 176 12, 283 752 

Set lines: | ; = i 
MISSOUTIURIVER! 2-sasicce se slo a eecn oecnecen eee 250 Sulene eens astcasine 215 | 13 

Pound net: | 
Little Riverand Big Lake.|.......... rea seare| 1, 000 20 | 3,100 93 500 | 25 

Total by waters: Sree | | 
Mississippi River.......... | 4,195 TSA LOGS 576) | 2 SOS o | aaerata erate lates <ie)s<tsre 4,491 303 
MISSOURINEUD EL seer ct = ics | uccecatere|sieclnae ais | 07,875 | 2,116 1, 900 114 10, 090 620 
Siig heh ah aes eeegeeed SaSeaerese leereiaeise 700 | 14 | 2,350 71 615 31 
Little River and Big Lake.|.......:..|........- 6,100 | 122 | 13, 900 417 2,442 123 
Swamps and lakes (sunken) 

NSAVOUS) oteie ate ecrerniewieisin= Jesicacaced poeeeeee 19, 680 | 745 | 1,150 99 195 10 

Granditotal..*. 5.2 ==.-| 4,195 135 | 190, 9381 5,865 | 19,300 TOL 17, 833 | 1, 087 

Rock bass. | Sturgeon, | Sturgeon, Suckers Sun-fish 
aH lake. | shovel-nose. Pee 

Apparatus and waters. | _ ae aE 

Lbs. | Val.| Lbs. | Val.| Lbs. | Val. | Lbs. Val. Lbs. Val. 

Seines: : | 
Mississippi River .......- 1,074 | $91 700 | $30 700 $12 | 16,545 $511 | 1,078 $43 
MISSOETIORIVeL st cese = Scere aeien:s aios|- nese 1, 550 56 | 17,725 646 | 35,785 eS! Ot ee eee ia aes 
St. Francis River......... (50 te dal eee licjereie,c| asa atest|leeseetee 1, 400 21} 1,600 24 
Little Riverand BigLake! 4,430 | 222 |.......|.....]......-- eos 58, 850 808 | 29, 830 437 
Swamps and lakes 

(sunken lands) .......- TOON peOssa crea atesae e jeseeeee- joonecee 166,950 | 5,118 | 3,450 142 

MOtAlee eee faced se. | 6,639 | 380 | 2,250} 86| 18,425 | 658 |274,580 | 7,848 | 35,958 | 646 

* Trammel nets: | ; | 
Mississippi River ........ | 50} 3 400 12 | 37,700 665 | 12,500 Q82 iS cas seers |seciecte 
IMASSOUEICRIVED sacs ccce rel aca niae Bere Beets atonal beretesa) Reser ie 1, 280 AO = Sead eae 
St. Francis River......... TEAS Oa ha to: OARS Sie al beer OS A EE Be Ld oe | ge aed A eee ae 7,100 112 
Ate RAVeL ana bil Ke 2. 800 TAO Wl es Sets alr: Oe Be Sols oe el a 21, 000 315 
Swamps and lakes 

(sunken ands). s..;<.2.c<\|- 0.2.) laetacce Scere ee ie es eee |S erate SL BLOM 256230) Gaeeeees | peace 

Mottaret aes cs gel | 4,150 | 193 | 400| 12 | 37,700 665 | 95,290 | 2,954 | 28,100 427 

Fyke nets: | | ; | 
Mississippi River ........) 2,436 | 164 | 6,169 | 199 | 13,550 | 274 | 32, 607 901 762 39 
MOSSOURISRLV EN o: occ s =~ hid A Ee eee | eee 4,320 167 e586 3495% | (ey A Ol eee yer) eee ae 
St. Francis River......... 660205 eo rsoee eee Soh owe |2 Sees | 10, 600 161 | 22,300 342 
Little Riverand Big Lake 40 ir AT ie celche-e [Re ele a skies creas leks 11, 580 174 | 27,000 406 
Swamps and lakes 

(sunken lands)........ 100 Bo nessoselesese [eee eee ele e ee ee) 9,710 262 | 1,400 28 

Total sacs een re n= e- 4,136 | 241 | 6,169 | 199 | 17,870 441 100, 992 | 2,899 | 51, 462 815 

Set lines: 5 
Mississippi River ........|........ | ae ace ed 23,860 | 458 | 6,000 Ose kee ell eae 
MiIssOUNIZRIVErS 9-50. aceloooe tone lbanee 400 12 | 52,675 | 2,289 3,495 Lr Nee etoeteves!| rete rere 
Swampsand lakes 

(BUDRKEen lands) ) 2. cows banter a cw oes (ein eel nates was | cere soisie 2, 500 GOH Se acai. 

Total sss. st saeco? eer era Bares | 400 | 12 | 76,535 | 2,747 | 11,995 DOD SII re nee 

Pound nets: | i 
Little Riverand Big Lake 900 | 45 |-------|-2e--[eeeeeeee[e seen ee 12,500 188 | 16, 000 240 

Total by waters: | | 
Mississippi River ASBB Coa 3,560 | 258 | 7,269 | 241 | 75,810 | 1,409 | 67, 652 1,784 | 1,840 82 
MISSOUTIIRIVER = scceacts cel ance secs WE SDON GSH 74, 720) 135 LO | 778065» | 25982) |e cer =e elemiei=r- 
St. Francis River......... POLS Sule meeee a eats alsa cecloecesce 12,000 | 182 | 31,000 478 
Little Riverand Big Lake} (95070) 464 |.0.2 22)22cce).ccceceslecvenee 77,930 | 1,170 | 93, 830 | 1,398 
Swampsand lakes) | 

(Sunken ANS )\Pece co ceetL eek On (OOnPeeeeeaeee eS ocd alec aed 260,670 | 8,063 | 4,850 170 

Grand total] ..........| 15,825 | 859 9,219 | 309 |150, 5380 | 4,511 495, 307 14,181 131,520 | 2,128 
| 
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Table showing the yield of the fisheries of Missouri in 1899—Continued. 

White bass.| Turtles. Frogs. 

Apparatus and waters. 

Lbs. | Val. | Lbs. | Val. | Lbs. Val. Lbs. 

Seines: 
Mississippi River.......-- 160 20a Pe to lad i OY bel Ree eet neee| emcee erat 
Little Riverand Big Lake}. --.--- jose 95600"), ‘288. |Sessssee|earcccce ea oseeeeee 

otallipesweaceeee sess 160 | Olde 434s |) <TO2n Scion leas actcl oes oes 

Trammel nets: 
Mississippi River 

Fyke nets: | 

Mussel shells. 

Val. 

Otter skins. 

Mississippi River........- 450 16 
Missouri River....---.-..-. 440 22 
St. Francis River ........|------ \pecooe 
Little River and Big Lake}....-.)...-.. 

Mota ssc amen eo see 890 | 38 

Set lines: 
MAISSISSIPPl RIVeL= 2. -\-- =| seeere|=sec 

Spears: 
Stehranciguyhivielc.<2s-ss|ssease ae aas 
Little River and Big Lake}......'...... 
Swamps and lakes 

(sumkenjJands)i= <5. --|--<-=- Jn-e--- 

Motel fotos eres se [ees en hares | 

Guns: | 
St, Francis'River.---)---- [erate paral] eee 
Little Riverand Big Lake |......)...... 
Swamps and lakes | 

(sunken lands) ...,.... Vitec ebocol estate rs'leyemteteietelllostaesi CAE OM hanes secuecenee| Sabnorolssescslacescc 

GHGS iene nes oe BESER eae ie a es 145,996: | 17/984}. 2s. 022 tee RCO alee ae 

Traps: 
Sep MraMCiSiRAVEM scsseciss| asc sal seisene||meleles al teeea alee eee seeeeee [Beeman nels setae 394 | $985 
Little Riverand Big Lake|......|....-.. eee Se ae Use oall pees (ecacedanns ||scosse- 368 | 920 

Teckel wars sear oneal ee A ete 2 ee eee apes Bee (eae te 762 | 1,905 
Crowfoot lines and rakes: | | i x | 
ABE eSi a NUNES (2 eee peocee| Sesead Beseselseosars| seesSs bose aosd|lasoacoceratee Albis thet?) ics Seul|- cece 

Total by waters: . 
Mississippi River ........) 760 30 (32,219 | 656 |--22eeee|eeeeeeee 2084, O00". ON21 7s ee aoe eee 
MUSSOUTIIRIVeR==---2 eee! 440 DD Ee Fl ee ee [PR cron 8 cb [es rasa moreso ear ores eltee| eselerereiene | Sie eietetel eee 
SipHTANCiSsRivelm. sce ee seal ee eee 1,300 BY) PASO CLES |e Seesqsecd|acasass 394 985 
Little River and Big Lake \pseoce oaseee HOZSOON! SOOM MONE eh OAG lel 2110 ete aera | eee 368 920 
Swamps and lakes | | 

(sunikkenslands)\eec. aseloee a alneeeee landasaellesoasc 74,196 | 8,656 |...-------]-----2-|------ leeteere 

Grand total ........-. 1,200 52 43,819 1,004 237,600 29,313 2,084,000 |*9,217 | 762 | 1,905 

* Value of mussel shells includes 2 pearls valued at $135. 
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Summary, by apparatus and waters, of the fisheries of Missouri in 1899. 

Apparatus and waters. Lbs. | Value. Apparatus and waters. Lbs. Value. 

Seines: Hand and drift lines—cont’d. 
Mississippi River...........-- 630, 136 |$18, 620 Little River and Big Lake...} 134,100 |$6,705 
MaRSDUTH RIVER 222 2 5.50). 2ase8 241,700 | 10, 265 Swamps and lakes (sunken 
MiehraneisiRIVED q.-.s.-seeeee 12, 250 325 NAS) secctene seeess sass 10, 900 545 
Little Riverand Big Lake....| 460,847 | 12,471 Motaleseet. Le. eae 246, 840 |12, 336 
Swamps and lakes (sunken aatlerp calli Spears: SS 

aes te ASS 35 L aE BIE 2.9 903 || St.Francis River...........-. 50, 800 | 3, 963 
See ceooc ec EOD OE =| Little River and Big Lake... $3,604 5,141 

Tramme!l nets: Swamps and lakes (sunken ; 
Mississippi River............- 365,509 | 9,326 Jands)........-------------- 28,200 3, 290 
MISsouN River oi... <.ccsuceeee 18, 742 771 TOS acne cansees ceases 162, 604 12,394 
SteHrancis River: .2:2. 0-25) 77,080 | 2,584 Gunes | ES 
Little River and Big Lake... 236,925 | 7,598 Spabrancis River 44.500 | 5,718 

Swamps and lakes (sunken Little River and Big Lake...| 55,500 | 6,900 iP FES Eh eA St 145,430 | 5,141 g oe , , 
aS SS SS Swamps and lakes (sunken 

PRO some enienis cae ceeeces | 843, 686 | 25, 420 TaTds eee eee ee 45,996 | 5,366 

Fvyke nets: Lots eae ece ners ance eee 145, 996 |17, 984 

Mississippi River............. | 689,425 | 20,201 || Traps: Saaere 
Missouri River: ofc. .is/e-<: 281,093 | 12, 764 St. Francis River............. 394 985 
St. Francis River ...........-- | 240,245 | 7,089 Little River and Big Lake... 368 | 920 
Little River and Big Lake.. 284,945 | 8,074 Total ——762, 11, 905 
Eacmmpa and iakes.(sanken ||.) |. Mle 2 2 OMe se a nmacernec cman =e ee 

TEDVELC Foie oie RG a a i 34,395 | 1,061 |) Grapnel: s i, ne 
: St. Brancis River: .-.-.--.---: 12,2 y 

: bac | ets bile Ss cei SOHO) 28,188 Little River and Big Lake 14,000 | 700 
OB GEC Er teAcee ISAS  s llees Potala eee dene 26, 1,310 Little River and Big Lake....| 210,600 | 5,713 | Coe Sa 

Set lines: | Mississippi River............. 3,(00 | 135 
Mississippi RAV ETS seme 241, 405 8, 282 || Crowfoot Seas and rakes: 

Missouri River...............- 170,152 | 8,310 Mississippi River...........-- 2, 084,000 | 9,217 
DUSMEACIS RIVED 2 cen ease 77,100 | 2,139 2 | — 
Little River and Big Lake....| 113,300 | 3,150 || Total by waters: 
Swamps and lakes (sunken Mississippi River............. 4, 048, 515 67, 527 
1 Pt evs [<) \yes? eeen Soon een nC 40,180 | 1,614 Missouri River......-...-.--- 711, 687 |32,110 

Total \ 642. 137 | 93.495. St. Francis River............. 581, 369 |26, 753 
ae is ea eer | ged 2 Little River and Big Lake .../1, 594) 189 |57, 372 

Hand and drift lines: | Swamps and lakes (sunken 
Mississippi River............. | 35,040] 1,746 Nan GS) eee mersetniclsesiceti 615, 682 |27, 539 
St. Francis River ......-.-2.-2 66,800 | 3,340 | Grand total 2 -sc.s2-- eee 7,551, 442 |211,301 

Table showing the extent of the wholesale fishery trade of Missouri in 1899. 

Items. No. Value. 

St. Louis: 
BBA HADITCNES) ss kere eres Leeks eet ek Ga toe! AER ATS ened oe? Bo bis 8 $242, 200 
GEESE COTS OF 50 a gaa eS SS SA Se PTE Ry Nee ere dole ea | od ere 208, 000 
WIR SCSiEN Soa: SER Eee ere PERE AE eR EL ee othe aoa2eteeeen aseee 126, 766 
EP CIMOMSSCIIE AR OG eet tn ten oe err eee ne ee een a eat te Mo ae on ie DAMN Ban acee susie 

Products sold: 
LTCC S10 GL OP Ze) (we) op Re 9 ae Oe a ee Pe ar Be 376, 800 
Salted and pickled fish Boe eO sage 655, 400 
RINORCU TSH ess aes. Se eee op MAE ea ENO Uh ae ce 47,020 
CRTCAI TO CUC ER eer ena te cee ab eye mere waluetel Juste Sees 127, 000 
| O00) 12h na pe ea a Ri eke tr a FS ee Sv Sea ee pounds. . 70, 087 15, 418 
OYRLERVODEHECERS se sass eter ee mee ent es ane om aae «mace sae gallons... 132, 996 186, 195 
OSRte rsa Sed so eee eel es BN EY if Seas as aa SEE bushels... 9, 942 35, 800 
AS Sere ao nya is ee ieee aa oe ee a ae Rad do... 250 1, 000 

DUT TICH een cake See ne Re as Moot se fa ane POS EES pounds. 35, 800 3, 580 
DONTE Pine ene ne ee ee oar ae os cee wn eee coe 1, 200 150 
TORS race ese re eee e ee Ree ol tn a aed PERRI Lo. eae Ses 12, 000 2, 000 

ROA V ALIS OLS PFOCIC ISS = eens eacet cee te oe eee oe: AIP ee a) 1, 450, 363 

Kansas City: - 
BS ta pHSbane nisi toa 5 Rs ie Soe penne, aa ies we ee eierew a 58, 500 
Canine pina isha: Shae Oar een aye Seek ele ee tet 45, 800 
PETSONSICRL ASE eer saa oe tae ae mere SMe I ie ee a a AT) Porcte obese te 

Products sold: 
TCR Hint eeeee os en eel eine aoe See se Ee ele coeds pounds..| 1,578,716 187, 073 
OV SLCES Se amas ae an ne ee ee eee oe a ws aie ows gallons... 216, 544 299, 485 
is) a [rois:)eeae Merce kets 19.2 ai earn 8S as oie Ee ie een eee pounds.. 196 39 

LOL) ValNe Gis prod UCis Ss stcss saw ae teat eee eee le thie Pica ion ec s eee. a 436, 597 

_———— 
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IOWA. 

In 1899 the fisheries of lowa gave employment to 2,637 persons, of 
whom 2,511, including 1,476 shoresmen, are credited to the Mississippi 
River, and the remainder to its tributaries. The amount of capital 
invested in boats, fishing apparatus, and shore and accessory property 
was $360,169. The principal forms of apparatus employed in the 
capture of food-fish were seines and fyke nets. Set lines, hand lines, 

pound nets, and trammel nets were fished less extensively. The total 
yield of the fisheries of the State was 23,901,922 pounds, valued at 

$207,801. The most important product consisted of mussel shells 
used in the pearl-button industry, the catch being 20,354,000 pounds, 
having a value, including $3,617 worth of pearls and $1,617 worth of 
baroque pearls, of $97,449. The food-fishes taken in greatest quantity 
were German carp, 1,039,375 pounds, worth $22,518; cat-fish, 750,678 
pounds, worth $37,845; and buffalo-fish, 937,076 pounds, worth 

$26,559. Black bass, crappie, sturgeon, pike perch (wall-eyed), sun- 
fish, paddle-fish, fresh-water drum, and suckers were also plentiful. 
Carp have increased to a much greater extent than any other edible 
species, the catch in 1899 being five times as large as in 1894. The 
entire catch of mussel shells and the greater part of the food-fish were 
obtained from the Mississippi River. 

The extent of the economic fisheries of Iowa is not in proportion to 
the length of the water-courses, principally because of restrictive laws 
imposed on the operations of commercial fishermen, an interdiction 
prevailing against the use of any form of fishing apparatus other than 
hook and line except in the Mississippi and Missouri rivers. 

While many of the persons engaged in fishing in lowa depend entirely 
on that industry for a living, a majority of them have other vocations, 
especially during the winter. Many farmers along the banks of the 
Mississippi derive a larger income from their fishing operations than 
from their farms. During the season many of the fishermen inhabit 
temporary quarters erected along the river banks or live in house 
boats that may be moved from place to place. Very few of the men 
engaged in the fisheries are on wages, nearly all of them being inde- 
pendent and controlling their apparatus. 

By far the most valuable fishery prosecuted in the State is the 
gathering of mussel shells used in the manufacture of pearl buttons. 
These shells are taken exclusively in the Mississippi River. In 1894 
only about $2,000 worth of shells were taken, while in 1899 the value 
of the catch had increased to nearly $100,000. In fact the increase in 
value of the fisheries of this State is due entirely to the development of 
thisindustry. Various kinds of apparatus are employed in the mussel 
fishery, but crowfoot lines are more commonly used than any other. 

The mussel shells are all sold to factories engaged in the manufac- 
ture either of pearl-button blanks or the finished buttons. In most 
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cases, however, only the blanks are made, these being shipped East to 
be finished. The manufacture of buttons from these shells was first 
begun in Muscatine, and that city is now the center of this industry, 
28 button factories being located there in 1899. The mussel beds in the 
vicinity of Muscatine have become very much thinned out by continual 
fishing during the past few years, and the scarcity there has necessi- 
tated bringing the shells from a greater distance every year. ‘This 
fact is no doubt responsible for the erection of many factories along 
the Mississippi River above and below Muscatine. In 1899 there were 
factories in 16 different towns along the latter river in this State. 

With the exception of the taking of mussel shells for use in pearl- 
button manufacture, no branch of the fisheries of Iowa is of very 
recent development. The use of the various forms of apparatus has 
gradually increased from year to year with the increase of population 
and the improvement of shipping facilities. During the last four or 
five years the fisheries have been fully as prosperous as at any previous 
time. The total yield has never been greater, and more fishermen are 
now given employment than ever before. On the other hand, black 
bass, crappie, and some other game fish appear to be decreasing in 
abundance, as determined by the quantity caught by the fishermen. 

The seines employed range in length from 50 to 250 yards each, and 
in depth from 10 to 20 feet, the size of the mesh being from 1} to 24 
inches. Some have parallel and others tapering brails. From two to 
four or more persons are required to operate each seine. Where 
several men are required at each fishery, they share equally, the owner 
of the rig receiving an additional share. The season for fishing begins 
as soon as the ice is out of the rivers, generally about March 15, and 
continues until about the middle of November, periods of low water 
being most favorable. In some localities, especially in the Mississippi 
River north of Dubuque, seines are occasionally used under the ice 
during the winter, the catch at such times consisting aimost exclusively 
of buffalo and fresh-water drum. 

Sometimes very large hauls are made by the seines. The best haul 
in lowa during the last two years was made in January, 1898, near 
North McGregor, and consisted of 28,000 pounds, of which 600 pounds 
were pike perch (wall-eyed), 9,000 pounds buffalo-fish, and 18,400 
pounds fresh-water drum. In March, 1884, a very large haul was 
made in Minnesota Reach, near the line of Iowa and Minnesota, con- 
sisting of 240,000 pounds, almost all of which were fresh-water drum. 

The fyke nets, frequently termed ‘‘bait nets” or ‘‘ hoop nets” by 
the fishermen, have 5 to 7 hoops, usually 6, and are without leaders or 

wings. ‘They are baited principally with stale cheese. 
Some of the fishermen, especially about Madison, use fyke nets con- 

structed of soft copper wire netting instead of twine. In addition to 
being far more durable, they are said to yield larger returns of fish. 
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The set-line fishery begins usually about the first of June and con- 
tinues until the end of September; some of the fishermen, however, 

use this form of apparatus throughout the season of open water. The 
lines are generally baited late in the afternoon and are raised the next 
morning. The bait used consists of suckers, minnows, dog-fish, craw- 
fish, dough balls, cheese, mussels, etc. The fish used for bait are caught 
by means of seines made of mosquito netting. These seines are about 
5 yards long and cost about one dollar each. Dog-fish make the most 
desirable bait. These fish are obtained by seines from the shallow 
puddles during June and July, and are placed in live-cars, from which 
a supply is drawn as needed; they average about 2 ounces in weight, 
and each fisherman usually collects from 1,000 to 1,800 in number, 

which last from one to two months. 
The Mississippi River fisheries are most extensive in Allamakee, 

Muscatine, Louisa, Des Moines, and Lee counties, but are prosecuted 
to some extent all along the Iowa border of this stream. Allamakee 
County ranks first in the quantity and value of fish produced, the 
annual yield approximating 700,000 pounds. In Clayton County the 
fishing centers are North and South McGregor, Clayton, and Gutten- 

burg. Seines, fyke nets, and set lines are the forms of apparatus 
employed in these two counties, and the catch consists largely of fresh- 
water drum, cat-fish, buffalo-fish, carp, and suckers, which are marketed 

at Dubuque and other Iowa and Illinois points and even as far west as 
Omaha and Kansas City. Sometimes very large hauls of drum are 
made by the seines used in these counties. 
Dubuque and Specht Ferry are the most important fishing-points in 

Dubuque County, and at the former place a large quantity of fish 
obtained from Chicago and localities up the Mississippi River are 
marketed. Trap nets, known locally as ‘* pond nets,” were introduced 
here in 1892, the idea having been obtained from Wisconsin. 

Bellevue, Green Island, and Sabula are the fishing centers of Jackson 

County, the seine being the most important form of apparatus used. 
Two dealers at Bellevue handle about $10,000 worth of fish annually. 

Along the Mississippi between Sabula and Muscatine, in Clinton and 
Scott counties, the fisheries are of small extent, except at Clinton and 

Davenport; but at neither one of these places is the local product 
equal to the market demand. 
From Muscatine to the mouth of Skunk River the Mississippi is 

much wider, with numerous bayous, and the current much more slug- 

gish. Asa result the fisheries of this section, including the counties 
of Muscatine, Louisa, and Des Moines, are the most extensive in lowa, 

the combined annual product in the three counties approximating 
1,500,000 pounds. The fisheries are located at various points along 
the river, but the greater part of the catch is marketed at Muscatine 
and Burlington. More carp are obtained by the fishermen living in 
these three counties than in all the rest of the State. 



FISHERIES OF MISSISSIPPI RIVER AND TRIBUTARIES. ELE 

In Lee County, bordering the Mississippi River, a number of fisher- 
men use seines, trammel nets, fyke nets, and set lines at Fort Madison 

and along the Keokuk Canal from Montrose to Keokuk, the annual 

product approximating 500,000 pounds. Buffalo-fish, carp, cat-fish, 
fresh-water drum, and suckers are the most abundant species. 

At various places along Skunk River, from its mouth to a distance 
of about 50 miles, economic fisheries of more or less importance existed 
in 1899. 

On Des Moines River below Des Moines there are no commercial 
fisheries except at Bonaparte and Ottumwa. For several miles below 
Bonaparte there is some fishing with fyke nets and set lines. The 
catch, amounting to about 30,000 pounds annually, consists of cat-fish, 
buffalo-fish, suckers, carp, and fresh-water drum. 

At Ottumwa, where there are a number of commercial fishermen, 

many persons on Sundays and holidays engage in spearing fish, the 
product amounting probably to 25,000 pounds annually, consisting of 
quillback and buffalo-fish. 

Large quantities of fish are obtained from the Des Moines and Coon 
rivers by anglers at the city of Des Moines, as well as various other 
points on those streams. 

The Big Sioux River forms the boundary between the States of Iowa 
and South Dakota. It is deep and narrow and in its lower portion is 
well supplied with numerous varieties of fish. Formerly considerable 
fishing was done all along the Big Sioux River below Sioux Falls, but 
at present the commercial fisheries are confined to that portion of the 
river below Chatsworth, the total yield amounting to about 80,000 
pounds. 
Compared with the Mississippi River, that portion of the Missouri 

River bordering the State of Iowa is not well supplied with fish. Of 
the seven counties which border this stream only four—viz, Woodbury, 
Pottawattamie, Mills, and Fremont—support commercial fisheries. 

In Woodbury County the fishermen reside at Sioux City and engage 
principally in the fyke-net fishery, with a limited amount of set-line 
fishing. The catch consists mostly of cat-fish, with smaller quantities 
of buffalo-fish, fresh-water drum, etc. 

The fishermen of Pottawattamie County fish from the mouth of Little 
Sioux River to the mouth of Platte River, a distance of 70 miles, the 
catch being marketed at Council Bluffs, Omaha, and in the interior 
of Iowa. Seines are the principal apparatus employed. The season 
usually begins about the Ist of June and continues until the river is 
closed by ice. The product amounts to about 80,000 pounds annually. 

About 2 miles southwest of Council Bluffs is Lake Manawa, which is 

approximately 2 miles in length and 1 mile in width. This lake yields 
a quantity of large-mouth black bass, pickerel, crappie, buffalo-fish, 
and shovel-nose sturgeon, not only to the sportsmen, but to poachers 
who operate with seines. The black bass weigh from one-half to 4 
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pounds, the pickerel from 14 to 12 pounds, and the crappie about one- 
fourth of a pound. 

In Dickinson County Lake Okoboji and Spirit Lake, covering 
about 12 square miles each, are well stocked with fish, the principal 
varieties being pike perch (wall-eyed), yellow or ringed perch, grass 
pike, both species of black bass, and white bass. Large quantities 
of these are taken during both summer and winter by the anglers. 
During the winter hand lines are fished through holes cut in the ice. 
This fishery was quite extensive previous to 1895, but it is now of 
little consequence, due to the strong local efforts which have been 
made to prohibit it on account of the alleged destruction of the fish- 
ery resources of the lakes to the detriment of their attractiveness 
during the summer. 

Table showing, by waters, the number of persons employed in the fisheries of Iowa in 1899. 

Fisheries in which employed. | 

| ; | ; Hoi, 
eee | am.| Crow- | Shores-/exclusive 

Waters. Hand Set rsfiavey | Fyke | Pound fan foot men. of dupli- 
line. | line. | aleavets net. . line, cation. 

net. | 
| ete. 

Mississippi RIVET s ces en eae 4) 263 | 312 | 217 9 119 674 1,476 2,511 
SkumikdRiviers. oh .s8e5- 2h |Ooe cess (Bel eee 3 PAH Ee ae (oot aes Ss 6 
Des Moines River ........]....-..- Diy eeeaenee | 16H eco tok voce ee eee 33 
Tif Siojbb-cl yO Peo ceeeunac se socsos 18 1 oA Soosoc é a pasaaeor lacioeee 28 
MUSSOUTISRIVCT sa eee ee eel weeietasle | 29 | 14 | 22 Tal eanecres Vaccine 50 
Lowa Rivers S226 sess |osec sees Jascasons 1 er avin I eesesee cc! Wipe oes eet ee cesece 4 
Nishnabotna River.....--|.....--- eee cme Ay Pe ele seater Be Beep eeclidneaonae 5 

Mobalkease. scenes 4} 339 348 258 9 1464| 674| 1,476 | 2,637 

Table showing, by waters, the boats, apparatus, and capital employed in the fisheries of Iowa 
m 1899. 

Waters and apparatus.) No. anion Value. } Waters and apparatus. | No. eaaey Value. 

Mississippi River: || Des Moines River: 
Boats eee cocseesee Hel OD Sh | ee seers $15, 860 IBOatSheee heen eens SOnlteeceeeee $237 
Hand lines.......... lee satauiben tence Z| Settings: 8 eevee ae 61 | 6,150 60 
Setines esse. s.<a 56 829 89, 025 S27n | PeVIKeMLOLS eiatee seme ae DOM aac 200 
Seinesjeeedeceseeeree 7,470 | Shore and accessory 
Fyke nets...- 15, 693 | DLOpeLive eee eee Peemserllbocesosse 70 
Pound nets .. Sis 655 || Missouri River: 
Trammel nets ...... 63 6, 537 1, 540 IBOmtS eee een eee oats DWNIAB eo coat 540 
Crowiootlinestete= see. ee seaeeeeee 4,759 SetlinesRissts see 38 3, 870 65 
Shoreand accessory | Sp SCINES Ege heer sae 6 695 270 
PLOPCLbY esse e ceases aetesos asco wae 188, 197 Biyike mets ses aesee eee 96H cticenctere 512 

Cashtcapitaltsesssasc|eeeo nes noe soe 102, 250 Trammel nets......... 4 255 110 
Skunk River: Shore and accessory 
BOBS eae ceacccl aise 6 \Scoeeeaeete 75 || }K0) KO WAY SSS aoccKe asopeniskaccosec 645 
Setilintes) G2c2ss.csee 9 870 9 || lowa River: 
Myke metssmessene ree O19) Hoecossocicc 242 Boats). so Ss ase snes Bille etetoetetesete 40 
Trammel nets ...--- 2 110 34 Seinesii sas saenaseee: 2 180 45 
Shore and accessory | Shore and accessory 

PLOPELLY, «ces nselsescae e|sasaceeee 25 PILOPELbY soe a sees neseas| peeeetsices 25 
Big Sioux River: Nishnabotna River: 

BORIS year sees BO Neccsocsue 268 BOats,:222sanaesseisacass Ca Baseasess 46 
Semlinesite 2 se-cci- 35 1, 960 38 Scenes fives assesses 2 95 50 
Slahelesy soa ascponee 6 630 295 Trammel nets|..-..---- 2 90 45 
Trammel nets ...-... 11 | 765 185 | Shore and accessory 
Shoreand accessory PIOPCLbY-15ih.- c eel kas| eestor eee seas 40 
property ...-------|-------)---+-+-+-- 240 Total investment. 4 seesee |Saeeeeeee 341, 669 
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Table showing, by waters and apparatus of capture, the yield of the fisheries of Iowa in 1899. 

Black bass. Buffalo-fish. Carp, German. Cat-fish. 
Apparatus and waters. 

Lbs. | Value.| Lbs. Value.| Lbs. Value.| Lbs. Value. 

Hand lines: 
Mississippi River.......... 2,500 | - $140 |....-... see] |oobbeced| Roscoe seed DEneenss Sees Saadodlbosaanse 

= | 

Set lines: 
IMASSISSIP PI IL VED < x1c-yracrecrd ect eerereie| eestor © 41, 528 | $1,144 32, 339 $973 | 236,872 | $11, 436 
Skunks River. .: -<2..20.25<la< jaiowalmemeeee 340 1) pan eseenoe Goaeeade 2, 583 155 
DeswMoines River ~ .<.<.525<|eeca<ce|ssseesse 6, 225 PAY | on smenciad |Goeeceee 23, 230 1, 552 
BAP SOU RU RIVED. = ccisa bene ae caesar neues 850 34 | 250 10 9, 780 670 
WHESOUTIG RIVED Ss = 55 cmiceiseere cong cece lteseeies 7,100 272 480 20 10, 085 746 

Motels ts.2. Ses ce 2cee oan een | eceeee 56,043 | 1, 685 | 33,065 | 1,003 | 282,550 | 14,559 

Seines: 
Mississippi River.......... 10, 097 714 | 357,498 | 8,684 | 629,940 | 13,053 | 63,984] 3,158 
IBigsSioux Riverseas- cose classe clse| sescoese 19, 130 795 12, 965 460 300 24 
MissOUTIERIVeR=s ssc se sce cel sece =< Ee ata 22,525 756 15, 370 482 3, 280 242 
OWOURIY Cli. cae oe terns 425 28 2,615 85 5, 8380 120 500 30 
Nishnabotna River ....... 400 40 2, 800 85 800 28 1, 000 70 

Me pales Seas 3 10,922 | 782 | 404,568 | 10,405 | 664,905 | 14,143 | 69,014 | 3, 524 
Fyke nets: 

Mississippi River.......... 3, 955 317 | 312,890 } 9,364 | 170,905] 3,706 | 354,800 16,818 
PRM RULIV CR Soe co be a oco oll Seer a a clemie eres 11, 780 365 2,000 40 1,570 94 
Des Moines River......... 320 30 14, 880 463 1,575 49 2, 800 180 
MARSOUMIGRIVERS s-ceceacs|cereece losses 6, 080 286 1, 000 40 24,730 1, 839 

LOTT se See 4, 275 | 347 | 345,630 | 10,478 | 175,480} 3,835 | 383,900 | 18,931 

Pound nets: ; 
Mississippi River.......... 300° 17 13, 040 288 12,565 185 2, 486 127 

Tramme!l nets: 
Mississippi River 99,335 | 3,010 | 137,560 | 2,770 10, 893 567 
Skunk River..... a 600 18 1, 750 35 165 10 
Big Sioux River ... 2 8, 840 342 7,645 295 860 65 
Missouri River...........- 7, 820 295 6, 155 234 860 62 
Nishnabotna River E 1, 200 38 250 1 ees ee (Gee See 

Ota Eee ass secmlece 6, 460 460 | 117,795 | 3,703 | 158,360 _38,352_ 12,778 704 

Total by waters: | 
Mississippi River.........- 22,162 | 1,535 | 824,291 | 22,490 | 983,305 | 20,687 | 668,935 | 32,106 
SEUNMEVRIVER se ects ocee 100 8 12, 720 393 3, 750 75 4,318 259 
Des Moines River ........-. 320 30 21,105 688 1,575 49 26, 030 1, 732 
IBIPASIOUAGREVCL-- oo oesh oo -|ss<ccce-|ccece eee 28,820 | 1,171 20, 860 765 10, 940 759 
MTSSONTINRTVei seman. sone ac |e ceeenee|(sec eee 43,525 | 1,609 23, 005 776 38, 955 2, 889 
NOWSIRIVED. cece ssccccccns 425 28 2,615 85 5, 830 120 500 30 
Nishnabotna River ....... 1, 450 145 4, 000 123 1, 050 46 1, 000 70 

Grand: totalts: s--242-6.- 24,457 | 1,746 | 937,076 | 26,559 /|1,039,375 | 22,518 | 750,678 | 37,845 

Pike and pick- |Pike perch (wall- Pike perch 
erel. eyed). (sauger). Rock bass. 

Apparatus and waters. : [tee Sieve = 

Lbs. | Value.} Lbs. | Value.| Lbs. Value. | Lbs. | Value. 

Hand lines; 
MissineippuRiviere nn a<ce.:4| 0225 see |sses sae: 375 $18) sae ees ee BeeeB ncaa marmesre |accsee 

Set lines: 
MISSISSIPDIMRIV.ELS 2 .> )< as\|soooeae ose Stceins 7,'742 AG Ta Rts conten | eerccrs ice dle eco cera meen 
Missouri River..........-. US S00) G20 eens mee ceeis eoeeeeeeale cea seen ne aeecee eeceee 

Seines: 2 | 
Mississippi River ......... 15, 050 585 | 11, 000 588 4, 385 $180 | 1,195| $16 
Big Sioux River .......... 300 DUD ee teers are eecceee ele satepege ico ha ate otoretetatetall ar een rare | Beate 
Missouri River............ 350 DBO eee SEE oe ooo a bioaare cls ais l etatetatetciele decile Soe esl eeretine 
Nishnabotna River .....-. 500 CNY) A ead ee tok |e SS ee Das eel ie eee heel | eee Rea Lens 

Wotdl:ctecrtessiaesno. ~ 16,200 674 | 11,000| 588 4, 385 180 | 1,195 16 
Fyke nets: Perea | 

Mississippi River ......... 2,077 111 1,175 50 1,305 DA eres oie 
Pound nets: 

Mississippi River ......... | 750 30 245 | 12D! ae 25 5 185 3 

Trammel nets: ay = eereneny ee Pare a fe: 
Mississippi River ......... 7,165 274 3,600 | 156 2, 035 71 925 14 
Big Sioux River .......... 1, 080 TEA | oo eas otal ee ee) eee ieee eed Bere eee (ere crys poreel| |= 9 La 
Missouri River .........-.. 750 bai ae eae S| US ON RC RE (ER ee ee Pete sc] ts mares 
Nishnabotna River ....... 500 Seo | en See ell tre tee cota cia a peermall teri © 

Potala ss 5 5055.20 9, 495 435 3, 600 156 2,035 71 925 14 

Total by waters: 
Mississippi River ......... 25,042 | 1,000 24,137 | 1,291 7,850 310 | 2,305 33 
Big Sioux River .....--=.: 1, 380 1) eee s606s AE SEE HEE GeSeeE tes pheaeeread Sseprccallsas.cs 
Missouri River...........: 2, 900 200 || Sete leaossece| seecesc ee s|sasest2ces ees ecleaebeeeee 
Nishnabotna River ....... 1, 000 (Ele sabe eae RAE Se Dy Se a Pe ee nett eal eat aise 

Grand total ........... 30,322 | 1,370 24,187 | 1,291 7, 850 310 | 2,305 33 
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Table showing the yield of the fisheries of Iowa in 1899—Continued. 

DeauL, Freeh Eels. Hickory shad.| — Paddle-fish. 
Apparatus and waters. ; 

Lbs. | Value.}| Lbs Value.}| Lbs. | Value.| Lbs. Value. 

Set lines: ; 
Mississippi River ......... 46,490 | $1, 256 7, 638 $600) |e ra:-7- fetssralceisisjstei te 500 $15 
SkunmleRivers coer eee. | 855 2 110 TO} | <2 isinsleee| .c.ceesice| oe eo eeaee ares 
DesiMoinesRiver= st teer| acces nse ae Sass 555 i see eee Boer ests Genecacene ccslote. 
Big Sioux River .......... 300 12 300 DAF earcia cee | sie'a-d ofhigjalliee Seiceineioe Eee eeeees 
Missouri River.........-.- 200 ie See eee Meese ean ae aan posectoe Seatac rocua tosoashs 

Totaly pteccessasecccs 47,845 | 1,300 8, 603 689) po Sect sere 500 | 15 

Seines: 
Mississippi River ........ 168, 520 
Big Sioux River ......... | 500 
Missouri River........... 1, 350 
JowaRiverese-sces sees 1, 430 

TLOtale ee cece ee ote | 171,800 

Fyke nets: | 
Mississippi River ........ 68, 255 
SkumksRIVense: essenecece 1, 250 
Des Moines River.....-.. 200 
Missouri River! 225. 525.4 2, 200 | 

otal rence ccceesin eee 72,505 | 

Pound nets: 
Mississippi River ........ 3, 760 Cel Reser atte Soperead Seaeeerel hemracios foscsnecenlicodscces 

Trammel nets: 
Mississippi River ........ 18, 205 ct Tl ee ee Serres Saal aarecora latoccarood sas ctoas 
Big Sioux River ......... 320 TO Deanne nashedne seoscone {Seesealceuereeens eee oes 
Missouri River. ...-.-2...- 1, 200 Bl Ree epoaerne losccrecel Seesee oe 1, 600 | 48 

Totals Fess s2 foe siete evs asc 19, 725 8K |osscoese |osoasope||aneneage aeons) 1, 600 48 

Total by waters: 
Mississippi River ......-. 305,230 | 7,295 9, 978 758 780 18 20, 640 657 
SKUDEGREVCL- seer eee eee ee 2,105 59 110 a  Seeseeer Reamerae (tesamccccs acne sac 
Des Moines River ........ 800 82 555 Oe Renard Hocenere taaaccess4|boeccro- 
Big Sioux River ......... 1,120 44 300 P27: el ee ee cents 10, 250 295 
Missouri River.........-.- 4, 950 ID | Sard wrccre- cialis aces isioe | isin ee re tee seas 5, 500 176 
TOW SERVED ce eoese oes 1, 430 40) ||5..03 smreieats |Acee ds ciel Seer hoc |e Saleen || See Aste a eee 

Grand total.........-. 315,635 | 7,642 10, 943 847 780 18 36, 390 1, 128 

Crappie. Dog-fish er eee Secor, Suckers. 

Apparatus and waters. : : 
Lbs. | Val.| Lbs. | Val Lbs. | Val. | Lbs. | Val.| Lbs. | Value. 

Set lines: 
MississippieRivetsccsnce-ssloaccocer|seenee Weasel Secon TA SHON $3230] Sac eaes| See wel ee esas |aeeeee 
MEISSOUTIPRAV CP soa. toe oot | Seine ees ace Men a abe toelasaate 640 BY Brganeel ABSRnal|lonedsss4| eoaodas 

Totals soe osees soeee pete ee is Dbotes peeps soeaosee ¥1;9903| 35501550. ol cise| Senses seeeeee 

Seines: 
Mississippi River......... 20,500 | $767 | 5,500 | $33 | 11,215 | 389 | 6,310 | $175 | 75,860 | $1, 402 
BigiSioux River y2oc55. sce lac sac cc| Soccer| ede loses oalecessesc|meeees|oeececelsieoser 1, 600 54 
MiASsOUTURIV ELD 5: ccjcosohe ce loeciessaslorescc|acinesee serene 2-860 hi) lil aa yao seer 100 4 
TOWSARIV CL sooo ooeceec es 450 1 bal SRS ESSE) GER Soe eeeee fomeere oesos 700 16 
Nishnabotna River ...... 950 Wl Beceaod| oases esebde dol |>se0selcooason||ssoccazospasouleomonds 

Total eoee seseccc cone 21,900 | 852 | 5,500 33 | 14,075 | 453 | 6,310 | 175 | 78,260 | 1,476 

Fyke nets: ae 
Mississippi River.......-. TOSS ule A0Sil eeeaeee| soecee 6, 233 | 205 700 13 | 83,748 | 1,766 
SkumE River oo eo Sets sea eee el ae tee lettsioe: a eheereisise ell eemsremes | clecieicre eres | 870 20 
Des Moines River........ 375 DOT eae R © es Nall eatorer carl ee ee ey niceties 6, 600 198 
Missouri \Riveris cs. -25--|2<2se 356 se S55| ceasbo4 saeobe| SSasadon| secon) seososallessnac | 400 16 

Ota ace ones 3G ace TONS 503 R430 Saeeee | sereee 6,283 | 205 700 13 | 91,668 | 2,000 

Pound nets: <7 | 
Missouri River........... 625 28) | scmeacalbecces 550 DAG Bre sams ice eras 1, 820 37 

Trammel nets: | 
Mississippi River......... 8,185 | 106 650 5 | 2,720 STM srereave| tare 14, 843 263 
Big SIOUXARAVER! . Sos cee eee ts | treet | eielaiciciel| tates fell Mester acta etal ereteieioiers| | Binecree 2,000 60 
IMassOUritRavers\). S052 tas Gees cet semeeele eas se] ecieice le 1, 200 GU SR Bober meeeen Senooros|odces cc 
Nishnabotna River .....-. 900 (2) RRAAA A eee ears epee Mem cere memory bc esdet coco: 

otal iss. <cecsscccense 4,085 | 169 650 Bu FBS8920) | alah Saseeee eeeeee 16, 843 323 

Total by waters: 
Mississippi River......... 34, 435 |1, 306 | 6,150 88 | 82,068 | 978 | 7,010 | 188 176,271 | 3,468 
SkumkyRivertsccacc- = 2so scl sincera ce lee steel sie eis niece coil seemtererare | Rtersien| eeetersreal arate 870 20 
Des Moines River........ 375 DOE ee oxel| njew wae gee een | semen [Sesecee| neces 6, 600 198 
Big Sioux Rivera: cicsce as lacees see | areas lseeios oe le tases laminae ane |peeects| tememeeleeeee 3, 600 114 
MissouUriUR Vers. 2-25-26 2s-|gecccmccleeceee see seeelsemece 4.700) |) 206)|-2seeee| seems 550 20 
VOWaAURIVeL sc eces acces 450 ASS soso Coacleee ean sis eee lacceee neers 700 16 
Nishnabotna River ...... 1,850 | 130 |...-...|.----.|------.-|----2-|--2----|---2--|-2-22-e2|oeee eee 

Grand total .......... 37,110 |1,476 | 6,150 38 | 36,768 1,184 | 7,010 | 188 /188,591 | 3,836 
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Table showing the yield of the fisheries of Iowa in 1899—Continued. 

Sun-fish.. | White bass. aoa Turtles. Mussel shells. 
Apparatus and waters. ¥ 

Lbs. ;| Val.} Lbs. | Val.| Lbs. | Val.| Lbs. | Val. Lbs. Value. 

Set lines: 
Mississippi River..-...-..-|].------ A [soeees|lcacwsoe|acace 1,875 | $32 | 1,500 | $80 |....--.....|.....-- 

Seines: we ee - 
Mississippi River........- 28,755 | $641 | 3,820 |$162 | 3,660 B28 AS84209) 297 eases cal eee 
WOW OURTV CDS. 2Ss = cee ein2 540 1a) ESS Saar bocas Besse IS 55506 See scnce ens |S ASSeeeeren| sens s 

TU a eee | 29,295 | 656 | 3,820 | 162 | 3,660 | 82 | 18,425 | 297 |.......... Saree: 5 
Fyke nets: | - 

Mississippi River...-...-- 1D 70D, | olGsih 2 (OO el20n Ss 2g LOO 2e900s oO o- eee ee|eee see 
Pound nets: 

Mississippi River........- 1,415 | 389) 125 5 125 ) ||ssosoocd|ac dod acsusaascss|(bousse9 

Trammel nets: a | rae 
Mississippi River.......-. 11,860 | 272 | 2,185 | 90 750 ON erectetss lsciize) scasssosaec!booosce 
Big Sioux River.....-...- Pe eetaisss)| wareenete 400 | 24 300 1) Weso5dous [es22- Pecarenddas lepeeree 

Metals 8. 2 oe2 hoe te |i, $60! |, 272) | 2) Bsb. | iad | 000! ap Eee Se ee ieee 
Crowfoot lines, ete.: ia | | 

MASsIESIPPIRIVer. <-2 «<.2-|2-4se55~ sp0ece|zo=a5e\50¢ Soe|(Spocees|/onc Secllso55e _---|-----| 20,354,000 |$97, 449 

Total by waters: * F | 
Mississippi River.......-- 54, 735 | 1,268 | 8,880 | 377 | 9,665 | 238 | 17,825 | 386 | 20,354,000 | 97, 449 
Bie Sioux River: ...2.=--- jeebaesen|escsce 400 | 24 300 1G epee eee less Stes eye enero 
WOW RRP VOM ss 5. nste~o11oi-15-= 540 16) Had do cleaned bedeaedtoasae bepemaac mess Seentonnsos Nees see 

Grand total ........-. | 55,275 | 1,288 | 9,280 | 401 | 9,965 | 253 | 17,825 | 386 | 20,354,000 co 449 

* Includes $3,617 worth of pearls and $1,625 worth of baroque pearls. 

Summary, by apparatus and waters, of the fisheries of Iowa in 1899. 

Apparatus and waters. | Lbs. Value. Apparatus and waters. Lbs. ’ Value. 

Seines: | Crowfoot lines, ete.: 
Mississippi River ....-.- | 1, 449, 034 $35, 148 Mississippi River.....-- 20, 354, 000 $97, 449 
Big Sioux River --...-.... | 45, 045 1,669 || Hand lines: 
Missouri River ....-....-. | 49, 735 1,796 Mississippi River ..-..-- 2, 875 | 158 
TowarRivers- 2222-0082: 12, 490 352 ee 
Nishnabotna River.....) 6, 450 330 

a || Set lines: 
Rotalas- ss 5e= s=e 28 1, 562, 754 39, 295 | Mississippi River ....-- 387, 830 16, 276 

———= | SkunikeRivers ee oseees 3, 888 199 
Fyke nets: || Des Moines River...... 30, 010 1, 832 

Mississippi River ......- | 1,042,718 35, 427 Big Sioux River ....... 11, 480 750 
Skpmk River o- 222.22 17, 470 554 Missouri River ......--- 20, 305 1,198 
Des Moines River ..---- 27, 350 974 ~— 
Missouri River .....-..-. 34, 460 2, 267 A NOV CW: Si aeeee cape seee 453, 518 | 20, 255 

Motels: oes ee oe | 1,121,998 39, 222 
——<————————— | nen DeVoe nN: | 

Pound nets: Mississippi River .....- 23,595,694 | 193,876 
Mississippi River .....-. 38, 066 890 Skunk River........--- 23, 973 | 824 

Trammell nets: << Des Moines River...... 57, 360 2, 806 
Mississippi River.....-- aya Latal 8, 528 Big Sioux River.......-. 77, 970 3, 306 
Skunkshiverco. sc... =" 2,615 71 Missouri River........-. 124, 085 6, 048 
Big Sioux River-...-...-- 21, 445 887 NOWAUEOLV Cte eee cece 12, 490 352 
Missouri River .....-...- 19, 585 787 Nishnabotna River ....! 10, 350 589 
Nishnabotna River..... 3, 900 259 

ee Grand total......... | 23,901,922 | 207, 801 
Totalees.os See ssc2: 368, 716 10, 582 

F. C. 1901——46 
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Table showing the extent of the wholesale fishery trade of Iowa in 1899. 

Dubuque. | Bellevue. oe Muscatine. 

Items a Soa es he See 

No. Value. No. | Value.| No. | Value. No. | Value. 
| | 

SESE 

Establishments .......-- 2 $2, 500 2 | $1,500 3 ; $7,000 2| $2,500 
@Cash:capitall «. 2-2-2 ase eeee sees 25500) eee |; JOO ences aes 1. 9)000 ese , 
Persons engaged ........ U |\osmede sone: oy oy ptt ispeeeace Ie eoeeneos Si iisconceee 

Products sold: | Se sel, ee 
Fresh fish....pounds..) 314, 980 16,093 | 241,684 | 10,839 | 548,650 | 25,262 | 394,864] 17,156 
Oystersice acs gallons.. 5, 500 (AG Uh) Bee aan soos soe 9,500 | 12,050 5, 000 6, 500 
Turtles == -s- pounds. .|.....---- e|bosessse5s|[pcsoscosssoossecs: Seco Se eed ne esin nee 9, 200 115 

Value of products. ee eee 23,1243 | Sls ee ee ah 105839) 22sec oes Si oll ale eee 23, 771 
— —— ——o = Te ee = ————— ———— —— ne 

i é as : 
| Burne end Fort Sioux City. Total 

Items. | z Sehr, eee | 
| No. | Wale. \)- No: Value. No. Value. 

Establishments ...........2..2.22--- 3| $9, 600 | 2| $13, 600 | 14 | $36,700 
Cashccapltalttwss ss. a.cee-cccsiecen ae eS SSSAcee LIS HOOR Smee ese W000 2 2 scetecemee 46, 000 
Personsienpasede ss 2 .n een oon es } ; IES | bososb Sone! ay (Al qaaAaa sas (CET pee ace 

Products sold: | | ey Mid ise rhb res 
Preshtashie es oe ase pounds. -| 1, 137, 747 49,735 | 588,998 | 952,540 | 3, 221,923 171, 625 
Oysters: sees see 2 see en gallons. .| 18, 500 24, 050 39, S60 48, 761 | 74, 360 98, 511 
Turtles a 252s eecanwas cee POUNGSEs | See eeeeen a |seee eee lovecat Jaeisone solve | 9, 200 115 

MalueoPproductss-222 2 sasceen leeacee rR TOMLSOL | etree ee 101, 301 jpttceecteee 270, 251 

WISCONSIN. 

The fisheries of Wisconsin in the Mississippi and its tributary, the 
St. Croix River, were engaged in by 567 persons, and the amount of 
capital invested was $37,825. The products consisted of 976,735 
pounds of fish of various species, valued at $22,029, and 16,260,000 

pounds of mussel shells, with a value, including $4,800 worth of pearls 
and 3,900 worth of baroque pearls, of $66,110. The most important 
food-fishes were buffalo-fish, German carp, cat-fish, and sturgeon. 

The greatest change that has taken place in the fisheries of this 
State in the Mississippi River since the last canvass in 1894 has been 
the development of the mussel fishery, now the most important fish- 
ery prosecuted on the river in Wisconsin. Prairie du Chien was the 
center of this industry in the State in 1899, about 200 men being 
employed here at different times of the year in taking mussels. 
Many valuable pearls are found in the mussels and serve as an extra 
inducement for the fishermen to engage in the fishery. 
Two factories at Prairie du Chien were engaged in manufacturing 

pearl-button blanks from mussel shells, these blanks being shipped to 
New York City, where they were made into buttons. The two facto- 
ries employed 58 men. The buildings, together with the accessory 
property necessary for carrying on the business, were valued at $6,360, 
and the cash capital required was $12,500. Between the two firms 
520 tons of mussel shells were purchased ata cost of $4,224. From 
these shells 73,048 gross of button blanks were manufactured, having 

a value of $8,895. 
There has been a slight decline in the fishing proper, due to the fact 
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that many of the regular fishermen abandoned fishing to gather mus- 
sels. Considering the value of the catch the most important apparatus 
used are seines, fyke nets, and set lines. Included with fyke nets are 
what are known locally as ‘‘ bait nets,” used principally in catching 
cat-fish. Another variety of fyke net is termed a ‘‘ shut-off net,” and 
consists of an ordinary fyke net with wings constructed of seines, the 
seines being used only temporarily for this purpose. 

The fishing on the St. Croix River is confined to the vicinity of 
Hudson. The greater part of the catch was taken by means of spears 
used through the ice, the principal species secured being buffalo-fish, 
lake sturgeon, and shovel-nose sturgeon. 

Table showing, by waters, the number of persons employed in fisheries of Wisconsin in 1899. 

Fisheries in which employed. Total, 

= : ships oer al (ea ; ~ | Shores-| ¢X¢lu- 
Waters. «4 | Crow- Tram- | p4-, Shut-| sive of 

Aves foot |Seine.| mel one off | Spear. puoudes Toate, | Ae dupli- 
line. net. | * | net. : cation. 

Mississippi River.) 97 320 | 89 | 6| 46 24 30 156 | 50 76 551 
St. Croix River ... : |. Sees BeeaeHe enaesos | Pees | eee PD ks eee Se je sBminaleexitis ce 16 

Mota 2-2... 99 | 329 | 89 | 6 | 46 24 45 156 50 76 567 

Table showing, by waters, the boats, apparatus, and property employed in the fisheries of 
Wisconsin in 1899. 

Waters and apparatus. | No. | ay Value. | Waters and apparatus. | No. Gone Value. 

Mississippi River: || Mississippi River: 
Fishing boats .......- Bal eres eee $6,843 | Shore and accessory 
House boats +.....-.- 3 160 || PLOPEEUVS soo eee ene ie oa eee $10, 730 
MGiLIN GS ner es oe oo a 100 1642 | ei Cash Capital aeee aa |oomee ale saane once 12, 500 
Crowfoot lines .-...--- 320 2,415 | St. Croix River: 
SEINES=.2-.--2- ane Pe 29 2,170 | Fishing boats....--- Dial eee ee 20 
Trammel nets. ....... 5 8); |} aseblines 225. 223225. 5 +1, 600 5 
Myke nets..-.=---.-- 182 2,061. ||) eS pearseins: sees. Ie eel’ eyseoent ere 22 
Shut-off nets ......... 8 80 | Shore and accessory | 
Spears’ ase ooo hee 30 |.- 45 || PLOpeLby: = eceee | ese Vorsferapheretaters 45 
Shoulder rakes ....-- 156 360 |__| 
LST Sohgatisne aobaaeeeee 50 120 || Total investment.|....-. eer eeaosee 37, 825 

* Number of hooks used, 14,465. + Number of hooks used, 1,000. 

Table showing, by waters and apparatus, the yield of the fisheries of Wisconsin in 1899. 

Black bass. Buffalo-fish. Carp, German. Cat-fish. 

Apparatus and waters. 
Lbs. Value. Lbs. |Value. Lbs. Value. Lbs. Value. 

Set lines: 
MisnIAsippIRIVeEs 22-22 eae fee aetna LEI OOON | Greg la Pees erase 109, 300 | $3, 640 
St, Croix Rigen ss: 24-7 awe es oe 5 

Seines: 
Mississippi River 

Fyke nets: 
Mississippi River 

Shut-off nets: 
Mississippi River 

Tramme!l nets: 
Mississippi River 

Spears: 
Mississippi River 
St-Croix Bivyerion is. os 2 ee a 

Potalas so. sat sae oe sa-5-8 = 

Total by waters: , 
Mississippi River.......... | 3,715 | 209] 172,810 | 3,265 | 169,590 2,686} 206,395 | 7,139 
BilCroix EIyer. 2.5+.0.-- pees su lata. oe 11, 000 74 OO Ae eae ee eee eee 15, 000 560 

Grand total ........-... 3) 71D 209 | 183,810 | 3,540 169,590 | 2,686 | 221,395 | 7, 699 
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Table showing the yield of the fisheries of Wisconsin in 1899—Continued. 

. e Sturgeon, % 
Sturgeon, lake. eHowelniogas Suckers. Sun-fish. 

Apparatus and waters. 

Lbs. | Value. Lbs. | Value.| Lbs. | Value.| Lbs. | Value 

Set lines: 
Mississippi River-........-- 4, 825 (0b) eR opeene Koscasne Sapoabee socee ada bcresdcac4 esasecue 

Seines: 
Mississippi River.........- 3, 600 158 | 80,780 | $1,729 | 43,160 | $646 8, 000 $138 

Fyke nets: } 
Mississippi River........-- 4, 830 126 13, 000. 205 | 42,285 610 2,400 | 76 

Shut-off nets: 
MississippwRivensc sai. bells ctacsnenies| peeceoes|ascceceees faceeeeee 5, 475 66 185 3 

Trammel nets: 
IMISHISSIPPURIVEL: 2: is sccics osc es Sebel eee ee pee neko aleemasees 1, 250 15 750 | 12 

Spears: 
IMISSIssip pw Ver secee seco eee e =a eee 20, 000 bY isa BEscecea Beceaaes |Seocsancna asoccsoc 
Sis CrolxpRiver-<-- ss. os- 12, 000 350 25, 000 7S) OF eseeeec| Meeaanc aso SoSeRicl asneusas 

Ota sees ssteoh see 12,000 | 350 45/000) 215,025. || osecantge oases occe se soe eeee| emeeetr 

Total by waters: 
Mississippi River.......... 18, 255 397 | 118,780 | 2,509 | 92,170 | 1,337 11, 335 229 
StCrouxRivierses- see esos 12, 000 350 25, 000 Ct On Ree Be [SP el ceed ll eqad 

Grand total ........... 25, 255 747 | 138,780 | 2,959 | 92,170 | 1,337] 11,386 | 229 

| Crappie. Dog-fish D eee ae Eels. 
Apparatus and waters. : 

| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. Value. 

Set lines: | | | 

MIssISSIPPIRiverss es cc Sle Secs imce| = aero ae econ [ee ees Peo PGR Te) $58 
Seines: | 

Mississippi River.........- 5,170 $168 | 2, 000 $15 | 48, 800 743 435 23 
Fyke nets: | 

Mississippi River.......... 1, 860 ON are aeals adler 1S) 31,700 | 325 | 60 3 
Shut-off nets: | | 
IMISSISSIP PIRI VERS. 5 oo s= Sal oaet Hoenn eee ees eecescenibcoee eee 2,500 | 3085. eetigecesta eee 

Trammel nets: | 
Mississippi River.........- 1,570 47 |....----+-]--2. +22. 1,150 | 135|teees Hen ae joseeeeee 

Totals tee seaeeteeeee 2 8, 600 281 | 2, 000 15 | 86,275 | 1,136 1, 745 | 84 

‘Pike andpickerel. Pike perch (wall- Pike perch | Rock bass. eyed). (sauger). 
Apparatusand waters. | | 

Lbs. | Value. | Lbs. | Value.| Lbs. Value. | Lbs. | Value. 

Set lines: | 
Mississippi River....-.- ae 125 $4 375 $17 1, 625 $633) cesar | ote 

Seines: ; 
Mississippi River.........- 8, 950 297 | 4, 100 181 1, 725 59 545 $10 

Fyke nets: __ | | 
Mississippi River.........- 2,475 90 | 2,185 103 1,490 AS!) Nraseeee jescene 

Shut-off nets: | 
Mississippi River.........- 185 Bix | cere es eee Sie eoe eae eee ee eee esos ecteemece 

Trammel nets: 
Mississippi River.......... 1,800 61 | 120 4 120 4 60| 1 

Totals sasce hog. see sce 138, 535 447 | 6, 780 305 4, 960 174 | 605 | 11 

| White bass. Yellow perch. Other fish. Mussel shells. 
Apparatus and waters. | ; - 

Lbs. | Value. Lbs. Value.|} Lbs. | Value. Lbs. Value. 

Crowfoot lines: 
Mississippi River........-- SERS SET (Sia OSCE SESE SEE Beso cee Amstel Serotec 13, 360,000 | $54, 460 

Seines: | 
Mississippi River.......--- 1, 820 $68 1, 660 $28 600 $6) esos eee cel eee sees 

Fyke nets: 
Mississippi River.......--- 1, 975 | a Re oer) eoemere) eer sal ee a Ae Soames coe OoS 

Trammel!l nets: 
Mississippi: River: = ...-+--- 70 2 60 Ti) oie cee cel soe ae oe | Ooo sae ets see serctee 

Shoulder rakes: : 
Mississippi River s.<c22255| Sc see ee |oeeeee ce | Sasa ss coe cl vemeceas| ecleeeolaseee ees 2,830,000 | 11,335 

Forks: 
MississippiiRiver. -s<- <5) c2se6.s..|eeeciense |b se~ soccer laste oes | Uomo sete aaee ete 70, 000 315 

Totals. tee ceeee 3, 865 185 1,720 29 600 | 6 | 16,260, 000 | *6,110 

* Includes $4,800 worth of pearls and $3,900 worth of baroque pearls. 

— 
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Apparatus and waters. | Lbs. Value. Apparatus and waters. Lbs. Value. 

Set lines: | Spears: | 
Mississippi River .....-. | 120, 625 $3,934 || Mississippi River-.---.--.- 22, 000 $630 
St. Croix River......... 15, 000 560 St) Croix River. -2.2--- 48, 000 1, 075 

fa 25 eS 

Motaltsento soca cne 135, 625 4, 494 Motalens neers ee 70, 000 1, 705 

Crowfoot lines: Shoulder rakes: | 
Mississippi River......-| 18, 360, 600 54, 460 Mississippi River. ..-.--- 2, 830, 000 | 11, 3385 

Seines: Forks: 
Mississippi River......-. 461, 805 9, 924 Mississippi River. ..-.--- 70, 000 315 

Fyke nets: 
Mississippi River......-. 251, 075 4,969 || Total by waters: 

Shut-off nets: Mississippi River-.....-- 17, 178, 735 86, 504 
Mississippi River.....-.-) 38, 945 618 || St. Croix River ........ 63, 000 1, 685 

Trammell nets: a 
Mississippi River .....-. 19, 285 319 Grand total .......- 17, 236, 735 88, 189 

MINNESOTA. 

The fisheries of Minnesota in the Mississippi region were conducted 
in the Mississippi and the St. Croix rivers and in various lakes. The 
number of persons employed was 506, the investment was $87,796, and 
the products amounted to 1,322,171 pounds, valued at $40,258. The 

leading species of fish were buffalo-fish, cat-fish, crappie, pike, pike 
perch, sturgeon, shovel-nose sturgeon, and suckers. Frogs were also 
abundant, the catch being 92,254 pounds, valued at $9,609. 

On account of restrictive legislation the fisheries of the Mississippi 
River and tributaries in this State show a decided falling off since the 
last canvass of these waters, in 1894. The decrease in the catch from 

the lakes tributary to the Mississippi is due to the fact that no appa- 
ratus was allowed to be used in them except hand lines and spears. 
The resources of these lakes at the present time offer more induce- 
ments to sportsmen than to commercial fishermen. 

The most important fisheries of this section of the Mississippi River 
are conducted between St. Paul and Winona, this region including that 
portion of the river known as Lake Pepin, which is about 85 miles in 
length, with an average width of over 3 miles. The fishery resources 
of this part of the river are destined to see a decided improvement 
on account of the mussel fishery, which, beginning in the vicinity of 
Muscatine, Iowa, has gradually extended up the river into Minnesota. 
Brownsville, however, was the only locality in Minnesota at which 
mussel shells were taken in 1899, and was also the highest point up 
the Mississippi River at which this industry was carried on. 

Taking the value of the catch as the basis, the most important 
apparatus used on this river are haul seines, set lines, fyke nets, and 
trammel nets, named in the order of theirimportance. Included under 
fyke nets are what are known locally as ‘‘ bait nets,” which are much 
smaller than the ordinary fyke nets, their average length being from 
8 to 10 feet. These have neither wings nor leaders, and cost $2 to $3. 
In using them a bag filled with stale cheese is placed near the back of the 
net to attract the fish. Cat-fish is the principal species taken in them. 
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The most valuable species taken in this part of the Mississippi River 
are cat-fish, buffalo-fish, shovel-nose sturgeon, German carp, wall-eyed 
pike, pike and pickerel, and lake sturgeon. The value of cat-fish is 
over one-third that of all the other species combined. Most of these 
were taken on set lines. The larger portion of the German carp were 
‘aught in haul seines, trammel nets, and fyke nets. 
The principal species taken in the St. Croix River are buffalo-fish, 

lake sturgeon, shovel-nose sturgeon, and eat-fish. The catch of buffalo 
is divided almost equally between pound nets and spears. Sturgeon 
are taken principally by means of spears through the ice, but consider- 
able quantities are secured in pound nets and haul seines. Cat-fish 
are taken almost entirely on set lines. 

Several varieties of fish are obtained in the lakes of Minnesota, the 

most important of them being pike perch (wall-eyed), crappie, pike 
and pickerel, and bullheads. The most valuable product of these 
fisheries is the frog, the value of the catch in 1899 constituting nearly 
one-fourth that of the entire fishery yield of the State. The species 
taken is the ‘*meadow frog,” which is quite small, the average weight 
being between 1 and 2 ounces each. Frogs are caught in various ways, 
but chiefly in pits dug between sloughs and the adjoining high grass. 
The season for their capture in this manner is usually in the fall, when 
they are returning to the water. These pits are about 3 feet long, 2 
feet wide, and 2 feet deep. Frogs are also taken by sticks and gunny 
sacks. In using sticks the frogs are usually killed and then sold in a 
dressed condition for food. Gunny sacks in a wet condition are used 
in their capture by being thrown over the frogs. Frogs are kept alive 
for market in gunny sacks placed in running water and covered with 
hay or straw to keep out the frost. About one-half of the frogs 
shipped out of the State are of small size and are sold for bait, most of 
them weighing less than 1 ounce each. Professional frog-catchers are 
said to make from $5 to $10 per day during the best of the season. 
Most of the catch is shipped direct to Chicago. 

The frog industry in this State was started about 1895, and has 
grown in importance. In 1899 over $5,006 worth were taken in the 
vicinity of Minneapolis alone. Litchfield was the next greatest frog- 
producing center in the State in that year. In 1900 this industry had 
shifted from the latter place to Smith Lake, where one dealer pur- 
chased over $5,000 worth during the year. 

Table showing, by waters, the number of persons employed in the fisheries of Minnesota in 1899. 

Fisheries in which employed. 

4) E | 45 : aa = a ar | c Total, 

2 oa 43 : D 3 S ay | 2 | exclu- 
Ww = 2 a a > 5 e | ° 25 | & | sive of aters. = = f B43 =| ® Be S ee Bo} ie a |S ¥ 

‘S RS LEON 5 = Bese Set) lesa eon edule 
= ma a Regus 4 = 5 Se | 2 | o= | 4a] © | cation. 
S D ® B Bae coe 9 5 | a in 5a | 

ie?) DB TR HH fel ae Ay mM | wW ') ie) wa | 
i == =| 
Mississipp1 River...| 5/ 81] 67] 10] 38 |-....- hy eeeer Lees Blew ee |38| 161 
St. Croix River ....- Berge) A} SPI |Seeeee ry ie2 7a ree ee CN) Hee ae ogee ee ay 
Miscellaneousjlakes|, 165 /{---- 2)" 222 |e cele ene oa ne ce 8 Dou aeoeec 9 Te 2be 

{A | | | 
potable. sasce- | 179| 35|/ 83] 10) 39| 2] 23] 8| 93] 5] 90 48 | 506 
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Table showing, by waters, the boats, apparatus, and capital employed in the fisheries of 
Minnesota in 1899. 

| Length | Length | Waters and apparatus. | No. (yards). Value. | Waters and apparatus. | No. (yards). Value 

Mississippi River: / St. Croix River: 
BOM Bie ss ooskceb a 5 MVEKONCISe =) on/.5 =. ey (eee eee $20 
Hand line 2 Gillncts rez: So. 2-2-3 4 165 | 30 
Set lines Pound. tetats...2s.-- DD oasee aoe s 1, 500 
Crowfoot lines ....... 5 SUCANR bie hen sales GO eooe ee es 90 
BOINCR eet ss acen eae 21 Shore and accessory 
Wyke Nets. ooo ooo. es 75 TOPETUY Acer sees foo eee 1, 152 
Pound nets -.......-- 2 Miscellaneous lakes: 
Trammel nets ..-...-. 9 BOMBS see toes Sac cnc af 1, 257 
Shore and accessory Mad Waites eon ae oe See eeeee 
LOPCIUY seo 5s5b bron | anon) seme oreo 38, Scoop nets. .:.---..-- Galbaceee eee a 

Cashicapitall (5c. 2252] 2-pesheo cee nee SPCHIS se oop eee: Oo |eaeearase. 49 
St. Croix River: Shore and accessory 

Bogie es es. 53. IN geste nn = 170 DIODCLLY 3~ none oores |= os sieee eo eee 2, 668 
Hand lines: 22-2 3.--|-- 2252 Bocenecces “a —— 
SeEUHNes) .2s5-¢no0's5 == at $2,475 | 8 Vothlinvestmentic. -cel-oecesseee | 87,796 
Sich: Beate ee een ae 5 310 230 

* Number of hooks used, 7,680. + Number of hooks used, 1,400. 

Table showing, by waters and apparatus of capture, the yield of the fisheries of Minnesota in 
1899. 

. Buffalo-fish. Carp, German. Cat-fish. 
Apparatus and waters. | i 

| Lbs. -} Value. .| Lbs. Value. Lbs. Value. 

Hand lines: 
Mississippi River......-.-- 500 $12 
Si, Crom Biyer:----..----. - 180 F 
Miscellaneous lakes.....-- 99, 575 1, 468 

Motaline so 2ee okt soso vetretectece Seo eee ae (eee ee jeep sees asee 100, 255 1, 485 

Set lines: 
Mississippi River........-- 125 AAS Oey SR aie IS ane sees 94, 500 3, 288 
SIMOEGLEMV Cl nas or acea s| Shean ee eee aoe eee es ea eee ae 13, 850 506 

Wo) 8 | eae eae 125 P3.| (ey a a -. aeeeiee ae 108, 350 3,794 

Seines: 
Mississippi River........-- 57,125 1, 467 36, 500 $588 15, 040 489 
Bin Gros iver... -o->2-25- 11, 350 269 200 4 2,000 60 

Ait) 2) ee 68, 475 1,736 36,700 | 592 17, 040 549 

Fyke nets: | 
Mississippi River........-- 12, 750 | 204 | 5, 250 | 57 20, 800 746 
Bi Crore Bivers.: 20 e..'-5 50 | Z| 100 | Ee Seales Meta teat ee 

——_— —_ —_ | | 
1 105 22 eee a 12, 800 205 5, 350 | 58 20, 800 746 

Pound nets: | 
Mississippi River.........-. 2,000 | OO ai esas | amie oats [a ecloes one ee lS eee ee 
Sto Croix BIvVevse os. oss. eee> 45, 000 935 800 | 16 5, 550 185 

WOtaleic sd es eas 47, 000 995 | 800 16 5, 550 185 

Trammel nets: | | 
Mississippi River.......... 4,000 | 78 | 16, 250 230 2, 400 74 

Spears: } 
St; Croix:River:>-:-:.---.- 45, 000 Qi sees ee bet See ane arte (Ray Mas Ange ee AN | Ee pre med 

Total by waters: | 
Mississippi River........-..| 76, 000 1,811 58, 000 875 133, 240 4,609 
Si Croix Biver---425- 2 101, 400 2,180 1,100 | 21 21, 580 756 
Miscellaneous lakes....... ee ee eM pin ea eich te lnsgeceuteece 99,575 1, 468 

Grand total...........| 177,400|  3,991| ‘59,100 | 
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Table showing the yield of the fisheries of Minnesota in 1899—Continued. 

| Crappie. Dog-fish. | Drum, fresh-water. Eels. 

Apparatus and waters. | 
Lbs. Value.| Lbs. | Value. | Lbs. Value. Lbs. | Value. 

Hand lines: | 
Mississippi River.........-. 1, 525 Mab ae bdcclcanadac 625 S10 eee wectas 15 aici 
Miscellaneous lakes ...... 60 SEB | SDE AGL ae eee ea eye ett ees | ee eae Ie rare 

Rota laeacesesee ees ee 62/490) ii2 {OS Pte se ee | eames | 625 10) eee leasone 
Set lines: | Ran, : “| 
MISSISSIp PIMRAVeTa 4 = set mortal se ceiccier sere | creietareretore etesiel et cteval| srorsleve see 15, 100 206 700 | $40 
StiCroisRivier sss. acne culess soos -e4|eatecesnltes cere acai eee fovase sete cell apcireces 200 | 22 

Mo teliee ses heen cee 2 seem ee ofa meetaeene aloe eges epee 15, 100 206 900-62 

Seines: rb | 
Mississippi River.-......... 2,185 BS 2ia | Erarayersraiatel| eraretsieeicte 22, 885 291 || 2 Sccselseck Veer 
SUACrOlLRERIV ER eae voee as) Sacks isis toda acre erated [eb rake etl orerareherees 5, 600 109) | Scec ce see eee 

Rotalllies ise cts Ase DABS WARN B20 en es se aN 28485 7400) | ake ce se acer 
Fyke nets: | 7 jes | hacer | 

Mississippi River........-.. 1, 000 Ooi Peters wate lsraraieveeters 2, 875 BI LO era scaadal bosode 
StiCroimRiver: sae sssee [aed ge Acs| bee orate a cneesalaaae tere 200 op) Were ye a(R wee 

Potalse teste s-teoes: 1, 000 82 ees ceinn |e sence 3075... : w'a8ieeeeee eee 
Pound nets: ; | | am 

St-CroixsRivierseciass- see: |Eaa cee mac menveeee 100 $3 | 6, 000 SES Aveeeeces Seaces 
Trammel nets: | 

Mississippi River....-...-.- We 60 @ull\bssegens| boaassse SFL ZO) ROOM | Peter rerete | eee 

Total by waters: TAS ‘ 
Mississippi River 4,770 LE Se | Bre eyerell scree ssa 44, 610 574 700 40 
StACOrOLe RIV Gls aceon sense neers cias eo |semebes 6 100 3 11, 800 192 200 22 
Miscellaneous lakes......- | GO} 96551254645 eases el eee cei |ovcecctctece|rocceces|eec ess pee |eccess 

| ed : 

Grandstotaleee eee | 65,735 | 2,682 100 Bu 56, 410 766 900 62 

Pike and Pike perch (wall- Pike perch Rock b 
ickerel. ed). sauger). eA IOI 

Apparatus and waters. y 2 eyed) 5 is ne Us 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value 

Hand lines: | 
Mississippi River ..-....--- 1, 000 $40 6, 000 $328 2,400 | $114 200 | $12 
StyCroimmRivers scar =< 800 Bi WeSecnens Salisceouarte 1, 000 50! |niceestoee lees 
Miscellaneous lakes ....--) 65,8385 | 1,850 ZAlL-Sy(ay || “ay uls)) || Saocoacael baadoocc 9, 877 228 

Ota les etm sake 67,635 | 1,924 | 77,875 | 3,487] 3,400 | _—:164| 10,077 | __240 
Set lines: pers RE te eon 
IMASSISSTD DIWRUVe te ee eeeere | eeeieee seis ee eee ae 2,375 114 | 3, 390 WPA, | cosh sowcaieasobe 

Seines: a eer | 
Mississippi River.........- 10,475 359 2,810 132 4, 925 TAG 4) eae caer {ec oee 
St. Croix Rivienssssessece el 250 st el eh ee es Ee 150 ig aR tee eee oe 

Total etere sao enee 10, 725 370 2,810 132 5, 075 aS Tel Meeeerericd a acoae 

Fyke nets: | ‘ 
Mississippi River....-..-.-- 2, 500 72 2,600 | 126 5, 925 GON sas eons eae 
StyCroixiRivers.-2sco---- | 300 2) | Sae Seees | peenean 100 5 /ssacce ees eee 

| | a, 

Total eee Nea 2, 800 84 2, 600 126 6, 025 174i Pare Seay [eee 
Gill nets: AT | 
StaCroixmRiver-2- acc... | 500 2D Mss ae ieasis |utc Sievers 500 25/ at Mee wees beeeee 

Tramme!l nets: 
Mississippi River.......... 9,350] 345 2,125 | 155 310 ABs seenpeea al eerste 

Spears: 
St. (Croix Rivers. ececsee 21,500 AL05| Eee eeeeee o|Boas ber c|cnesbadoss|ssaooocn|ssocspeacc|onccac 

Pound nets: 
MississippliRiver..2---.-- 400 24 200 18 600 Biel eposonease Saccad 
Sty CrolxaRiv eneeccer nsecae 850 ABN Sis ek saiall siete 550 QD 28. oe eel eee. 

ADO EAE ale ste cts | _ 1,250 67 200 | 18 1, 150 65! Care eee 

Total by waters: 7 : 
Mississippi River.........- 23, 725 840 16,110 873 17, 510 602 200 12 
St Croiuxeliviersa- a+: ce 2,700 QBN | cvererateve sere telereterctee 2,300 LAG eect sostsl| sete 
Miscellaneous lakes....... RY EBB ay |S PSPAROE I  WARRYi BhIN) |Goeansseessllescadoss 9,877 228 

Gin aitotalleaecseeryae | 113, 760 3,225 | 87,485 4, 032 19, 810 718 10, 077 240 
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Table showing the yield of the fisheries of Minnesota in 1899—Continued. 
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Sturgeon, lake eiureeou ehovel- Suckers. Sun-fish. 
Apparatus and waters. # ae. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Hand lines: 
IMESTBGIG) OUR en ese eager secocodccd bescceddllecacssoqne||pboccnds leequepe ato Becepses 685 $25 
Siig ( CHRO D- YR ne eee EARS ASS aeAl Goce cecullsonsace=delldes sqdco lOobebocnod Scudoese 50 2 
Miscellaneous lakes) = 5525 |o2 Se 5 aes oes eh ease tate |eleretoreloteialllSicicicioere = s'c}| wie sieiejore 14, 995 353 

= eee eee PEREme ee Eee ec nec | eee Oe _.|__ 15,730 | 380 
Set lines: 

Mississippi River........-. 1, 660 $30 20, 000 S300 Nee ee eens sacle |ecicteteraree cardia 
SPs OLOLXGRIVEL «acc cseecenc eeseenenl beecses 665 OS | ete eeemretaye rete istese wiaistal ate aiete wialeinsl eisai 

Motalewtce ese aoe soe 1,660} 30 20, 665 BLO Meee erates let nc str Seeem onctallecieeine 

Seines: 
Mississippi River.......---. 34, 125 737 50,750 | 1,022 27, 885 $439 1, 400 44 
St. Croix#River2<2-=22-26=2 | 6, 450 192 7, 800 140 9, 075 128 100 5 

Totals sos ieis cee > | 40, 575 | 929 58,550 | 1,162 36, 960 567 1, 500 49 

Fyke nets: P 
Mississippi River........-- | 3, 800 65 11, 000 149 6, 500 | fd Be ssenerica smear 
St @roix+Rivers....-2: =: -- | Beeenece aeeariooa Ene ce ronee lsseaccae 600 8 50 2 

tenes et cee kk. 3, 300 65 | 11,000 149 00) |e 50) 2 
Pound nets: | 

IN USSVEST Pay OU UN GIR coe Jodeaag BaeEeceode| Sseascsd Sao sccroce| Feaesaoe 6, 250 | 250 400 28 
St. Croix River .-.2.¢-5-.- 12, 500 378 14, 500 258 18, 725 | 264 200 | 10 

Morale onsets. sacs, 12,500 | 378 | 14,500] 258| 24,975 | 514 600 | 38 
Trammel nets: ie 

LORS Ero ay Lee Soe aon) bon seose a ssbebace| Sossessqsellogseseoe 17, 150 334 585 30 
Spears: 

SP CroOLmMRLVen ea. sees to 25, 000 | 750 41, 700 OOM abate ae eter atorel| eee ee tnfor aici geeeris 

Total by waters: ; | 
Mississippi River........-- 39, 085 832 81, 750 1,471 57, 785 1,090 SOLON Li 
Si’ Croix: River 22-252-222- 43,950 | 1,320 64,665 | 1,168 28, 400 400 400 19 
MiscellavrieGusllakies= a. casio se rein al waste: i- | stetinie w ie=)s|| Secimiminet |aosee soar |s\clecters os 14, 995 353 

Grandkiotele 2-5-5. 83,035 | 2,152 146, 415 2,639 86, 185 1, 490 18, 465 499 

| 

White bass. | ee Other fish. Frogs Mussel shells. 

Apparatus and waters. 

Lbs. | Val.| Lbs. | Val.| Lbs. | Val Lbs. | Value.| Lbs. | Value. 
E = | 

| 

Hand lines: 
Mississippi River...:...---. 
St. Croix River .-.-...- 
Miscellaneous lakes 

MOUS. cess cn ecaeasedss 

Set lines: ‘ = 
Mississippi River.......--- 250 1 Renan losnene| |AAGtiSan aeee ac ones oeea aceeeced eecec ad onace= 

Crowfoot lines: 
MIRssiSsippl RIVER: <<< = <425-|5- o-oo Sacebco|pooces|Sorsnoa|bosse 4 becceece|lbceuccos 40,000 | $160 

Seines: E 7 
Mississippi River........-- 1,310 G3) || pSccsce| |seboes 500 OO kiss axing eas cseecellonesmrcelletees 
Sts Crouxaniger crs soe 2 ase | aoe see ao asioee os ae nee 250 Ao Rees ele atie a tellastactene Le ee 

Tots ease se ae 1,310 55 Ectecon| Soca 750 261 ae eteeeetostosels Bp peoeoses pooec 

Fyke nets: | : > 
Mississippi River........-- GD | 723) | ibeeees sl Bee oes| sa koses lk seeic |e acta | Ges ciel eee ee eel aoeeae 
St Cro Rivert.3-4 3-5 42-|So2s2e leeeane 50 Dall pens aril societal Rep es ana laos atolotols | sevelciaieiee exseeee 

—— SSS 

Pound nets: 
MiIssissipph Rivers. essa--|--6s2> 2 i ebas Sh acesec] Meaane 400 24D es oo eeca|locodaoa||socsccsollacsSoc 
St. Croix Riverts:2..2522.- 100 6 50 3 750 UL |aBik Soc] esess wcelsee se sete ses 

Motel cde ad cnt ssc. 100| | 7 ea Ear eG ee NRE werece sa ens 
Trammel nets: cs 7 Rit 

Mississippi River.......... 60 3 400 Of) | Beaeeea Seccee les seacea ecto bod |aseeudar sdeaos 
Scoop nets: 

Miscellaneous lakes.....-. asaya See OSH OSS E EGE eee eee ete ten TS OSD u SINS 24y Ve eee erates 
Other apparatus: 
Miscellaneous lakes.......|.. coots|[Sacioed)sencS8e]|= {so o5lbeosacu| oaosr 74,199 | _ 8,285 |....----|------ 

Total by waters: = gee: 
Mississippi River.......... Sen | 162)) e400) |e 20)|) 1 O00) = 461552222. |heeeeree 40,000} 160 
St. CroreeRiversn ac ceen-=- 100 6} 150 7 | 1,000 1 REGS boa boSeccad|Sacocacd)botade 
Miscellaneous Jakes. ...... 250 15 | 3,825 Tat Ae eee es 92/254 |! 95609) |b sesso cies. 

Grand total ......... 4,270 | 183 | 4,375| 67] 2,000| 61 | 92,254 | 9,609 | 40,000| 160 
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Summary, by apparatus and waters, of the fisheries of Minnesota in 1899. 

| 

Apparatus and waters. Lbs. Value. || Apparatus and waters. Lbs. Value. 
| 

Wu ey A pee ae = | ea As 

Hand lines: | | Pound nets: 
Mississippi River ....-... 14, 435 | $662 || Mississippi River ...-.-- 10, 250 $436 
St CroixgRiver: 2.2---22 2, 080 | 9341\", (St. CroixsRiver--- se: 2: 105, 675 | 2, 222 
Miscellaneous lakes ..-- 326, 697 9,577 || _— ae 

| Potale.eecessceceee 115, 925 2, 658 
TOtHIos. SeReeeeeeaae 343, 212 10, 382 || 

= Gill nets: 
Set lines: St. Croix River ...-.--- 1, 000 50 

Mississippi River ..-...- 138, 060 | 4,114 | Trammel nets: 
St. Croim River ss. 522.2 14,715 548 Mississippi River .-...-- 55, 815 1, 323 

= Seoop nets: 
Ota sees pose 8 102775 4, 662 Miscellaneous lakes ~~. 18, 055 1, 324 

Crowfoot lines: | Spears: | 
Mississippi River ......- 40, 000 160 || St. Croix River ....-..- 111, 700 | 2,475 

Miscellaneous lakes -.. 21,500 | 410 
Seines: | | —_—_|—_— 

Mississippi River .....-- 267, 915 5, 873 | Totaly eae coe 1338, 200 2, 885 
StaCroixRiviereseeeesas 43, 225 929 | oe 

| Other apparatus: 
Motailictrs sassceeecee 311, 140 6, 802 Miscellaneous lakes --. 74, 199 8, 285 

Fyke nets: || Total by waters: 
Mississippi River -..-...-- 75, 400 | 1,744 Mississippi River ...--. 601, 875 14, 312 
St CroixRivers... 2.2 1, 450 33 St. Crom River sss522s- 279, 845 6, 350 

Miscellaneous lakes --. 440,451 | 19, 596 
Motaliess peace e ne | 76, 850 | evict a 

| Grand total ........ 1,322,171 | 40, 258 

SOUTH DAKOTA. 

In South Dakota the number of persons participating in the fisheries 
was 72, and the capital invested amounted to $1,781. The yield was 

135,893 pounds, valued at $6,941, the greater part of which consisted 

of buffalo-fish and cat-fish. 
The Missouri River is the principal fish-producing stream in South 

Dakota. It flows through the State for a distance of nearly 500 miles. 
The Dakota section of this river contains few varieties of fish, the most 

abundant being cat-fish, buffalo-fish, carp, suckers, and sturgeon. In 
the clearer waters of the adjacent bayous and the tributary streams 
other varieties are found, such as grass pike, pike perch (wall-eyed), 
bullheads, etc. Several varieties of cat-fish are found, but the channel 

cat is by far the most abundant. 
At the various settlements along the banks of the Missouri there 

are a few persons who devote a portion or the whole of their time 
from April to October to fishing. The principal resorts for the 
fishermen are Littlebend, Pierre, Chamberlain, Yankton Agency, 
Niobrara, Yankton, Vermilion, and Elk Point. At each of these 
localities a number of set lines, bait nets, and occasionally seines and 
trammel nets are employed, either in the main stream or at the mouths 
of the tributaries, but the catch is small and all of it is marketed in 

the immediate vicinity. Some risk attends the setting of fixed appa- 
ratus in the Missouri, because of the liability of its being covered up 
or borne away by the shifting sand; and numerous snags and the 
shifting bottom restrict the use of seines. 
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The eastern tributaries of the Missouri are fairly well supplied with 
cat-fish, bullheads, buffalo-fish, suckers, grass pike, fresh-water drum, 

ete. At various points the farmers and other residents occasionally 
fish for their home use, but the fisheries are of no commercial impor- 
tance except near the mouths of the streams. Along the Dakota River 
below Mitchell set lines and seines are employed at times from March 
to October. On the Vermilion River between Centerville and the 
Missouri a number of seines, trammel nets, and set lines are used by 
the farmer-fishermen. Big Sioux River below Canton supports seine 
and trammel-net fisheries. 

The western branches of the Missouri comprise the remaining rivers 
of South Dakota, principal among which are Grand, Owl, Big Chey- 
enne, and White rivers. The fishery resources of these rivers are of 
very limited extent, except in the headwaters of the Big Cheyenne in 
the Black Hills, where several species of fine game fish are numerous. 
There are no commercial fisheries in any of these rivers. 
A number of lakes exist in the eastern half of South Dakota, the 

largest of which are Big Stone and Traverse, which form a part of the 
eastern boundary of the State. The former is 35 miles long and has 
an abundance of game fish. 

Of the great variety of fish in Big Stone Eales the most abundant 
are Bisel bass, pike perch (wall-eyed), rock hone and yellow perch. 
Jn smaller quantities are found crappie, sun-fish, cat-fish, buffalo-fish, 

suckers, pickerel, etc. Formerly sturgeon were quite plentiful and of 
large size, the catch of one weighing 137 pounds being recorded; but 
at present they are scarce and of small size. 

Although Lake Traverse covers about as much space on the map as 
Big Stone Lake, it is far less important than the latter. It is about 
25 miles long and from three-fourths to 14 miles wide. The most 
numerous fish are suckers, and perch. This lake is not used for fish- 
ing, except that the farmers living near the shores may occasionally 
fish for home use. 

The principal lake entirely within South Dakota is Lake Madison, 
about 10 miles long by 13 miles wide. This lake formerly had quite 
a variety of fish, but the species now remaining are buffalo-fish, 
bullheads, and yellow perch. The State interdiction against com- 
mercial fishing is strictly enforced in Lake County, and little market 
fishing exists. For several years Lake Madison has been drying up, 
and the fish are dying, the pickerel apparently having become exter- 
minated. 

Lake Herman is situated in Lake County and is about 2 miles long 
anda mile wide. The fish found here are buffalo-fish, bullheads, and 
yellow perch. The vigilance of the fish wardens has prevented com- 
mercial fishing in this lake for several years, but prior to 1895 several 
cheap, home-made seines were surreptitiously employed, the catch 
being sold to the neighboring farmers and in the town of Madison. 

Situated in the southwestern portion of Minnehaha County is Wall 
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Lake, which covers about 1 square mile in area. The principal nsn 
in Wall Lake are bullheads, yellow perch, buffalo-fish, pickerel, and 
sun-fish, all of which appear to be decreasing in abundance. They are 
caught by means of hand lines, principally during May and June, and 

also under the ice during the winter. On some special days during 
the summer as many as 100 men are fishing for pleasure in this lake. 

In addition to those mentioned there are a number of lakes con- 
taining a variety of fish in some abundance which are resorted to by 
pleasure fishermen, but are not utilized for commercial purposes. 
Prominent among these are Lake Kampeska, Clear Lake, Bear Lake, 
Lake Andes, Swan Lake, Long Lake, Red Lake, Lake Poinsett, Twin 

Lakes, etc. These contain pickerel, buffalo-fish, bullheads, perch, ete. 
In various parts of the eastern half of South Dakota are so-called 

dry lakes. Formerly these contained considerable water and were 

fairly well supplied with fish, but, depending on surface drainage, they 
have become dry since the agricultural development of adjacent lands. 
Notable instances of this are found in Kingsbury County, where flax 

and other crops are now grown on lands covered by extensive lakes 
previous to 1890. 

Only a small portion of the fish obtained in South Dakota pass 
through the hands of regular marketmen, the principal part of the 
catch being sold in the towns by the fishermen and through the adja- 
cent farming regions by peddlers. The fish handled in the markets are 
generally obtained from outside the State, the quantity of fish brought 
into the State exceeding that obtained from the rivers and lakes. 

Table showing, by waters, the number of persons employed in the fisheries of South Dakota 
in 1899. 

iz ] : <p A 
Fisheries in which employed. Total, 

ae | ==> == = | CX CLUSLYC 
Waters | | : 

7 ays Trammel Weeweey = of dupli- | Seine. | rke Se e, lee eine. | ae Fyke net.| Set line ANG. 

Missouri River ....... BESO RCo SHoE Sno se-sowsan seoanosleeaeeddéoe | Seep 6 | 21 23 
Missouriand Dakota rivers.........-.....-.-.----.- 12 | 16 20 
Missouri and Vermilion rivers . 2 | 7 12 
MAISSOMMIANdBISs SIOUXenNVeTSee mee om eee see ae ae ate 4 | 2 ily/ 

Total <5. fasts nchacses sos eene teeis se raeeke aelewes 24 46 72 

Table showing, by waters, the boats, apparatus, and property employed in the fisheries of 
South Dakota in 1899. 

| | Fyke is Boats. | Seines. Trammel nets. |Set lines.) 7740 Shore 
pees poses! nets. |andac-| Total 

Waters. | zs = = cessory | invest- 
Ixy r +, | Length’ ,,, 1. | Length} ,,. = Tal IN ts prop- | ment. No.| Val.|N : (yds.). NAR (yds.). ees No.| Val. | No.} Val. erty. 

eee jae cane ea Ee |—/- i= —| =! Z 

Missouri River... ¢-|/26 |\gooeh|) cits Ae eee |e. sf) Ace |e 46 | $33 | 20| $61 | $95 | $417 
Missouri and Da- | | 

kota rivers.......- DA | LST Aare eee 3013) lesa teul Peceemesines al blends | 20} 20 | 52 | 208 100 600 
Missouri and Ver- | | 

milion rivers ..... 125 29S oa eel SON PSS ales 110 | $34] 9] 18] 4] 12 50 250 
Missouri and Big | | | | 
SIOUX TIVerseeecse- | 136 | 6 68C | 210 | 1 80; 20; 4 6 | 10 | 42 100 514 

Wotaleea esses | 73 | 649 | 10 s60|233| 4| 190] 54] 79| 77| 86 | 328 345 | 1,781 
| | | 

| | | | 
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Table showing, by waters and apparatus of capture, the yield of the fisheries of South 
Dakota in 1899. 

Drum, fresh- Pike and | Sturgeon, Sturgeon, 
water. Paddle-fish. pickerel. | lake. shovel-nose. 

Apparatus and waters. \_ | 
| Lbs. | Val.| Lbs. | Val.| Lbs. | Val. | Lbs. | Val. | Lbs. | Val. 

: | | 
Seines: | 
Missouriand Dakota: Tivers-<.|2ssncsc| sees es aaeeenes\ecseee SL PZ010)"| A CLM oooass Eaeecs 300 | $12 
Missouri and Vermilion rivers. | ea gu I | te ga re Ble Noch SOO RTs | Meter se ee /Eeaee ee. Reale 
Missouri and Big Sioux rivers. 300 | $12} 1,900) $48 225 14 |......-| Maca) Saesee heels 

Motale ss 240. ease 300 1) e900 48 | 3,225 | 297 |ecosecs|zose52 300 | 12 

Tramme!l nets: i | If 
Missourland Vermilion Ti yerss |e. co: hae - =| samcce ool acess 900 Ge een Seana Maas eee 
Missouri and Big Sioux rivers.|....... Pee ees lssodacee cree 100 () Sa ooeso|eescna|socuscclosae 

Motailee feces - tee sce ese en een crs nee noe | Basins | 1,000 GOW Sse scc| t= escent sane 

Set lines: | | 
WVISSOUTIC RIVED a5 sa. 0cie cesses ic oes -c|s2s sas 150 Cl eles st [ook > = 420) PeSLON eee leteeee 
Missouri and Dakota rivers...)....---|...--- Sescoeee) eee | 200; 16 Seabee lente oers 100 4 
Missouri and Vermilion rivers.|.......)...... Baseauet ees 400 BU | Pon=eme|aeotor|sececse vows 

TS ES saad ee ee ee atone ee 150 4 600; 43/ 420] 15] 100| 4 

Total by waters: | i 
MGSO UTISRAVGEY sus f2 tee al eee aha lle ae od 150 | ON aeeia ae) Saas 420 15 |e cae ana Sime 
Missouri and Dakota rivers...!....... eae aia Neve pera B eames TANNA aes Ss seen 400 | 16 
Missouriand Vermilion rivers.|......- (hae eeeaeaan sear SiO, el OS(s Seer See eae ee wed 
Missouriand Big Siouxrivers.| 300 12) 1,900] 48 | B25) || PAD) | oeesase [stress |------- eee 

a SS SS SS — 

Granditotall -e--2-2--- oe | 300 | 12 | 2,050} 52 | 4,825 | 380 | 4290) 15] 400] 16 
| } | | | | 

Buffalo-fish. | Cat-fish. Suckers. Total. 

Apparatus and waters. fe |; 
Lbs. | Value.| Lbs. | Value.| Lbs. | Value.) Lbs. Value. 

pick | Bek | bones eh Seines: : | | | 
Missouri and Dakota rivers...; 3,800 $138 | 2,300 $145 ; 2,900 $89 | 10,500 $480 
Missouriand Vermilionrivers.| 3, 200 118 | 1,100 68 900 29 | 7, 000 332 
Missouriand Big Sioux rivers.| 29,260 1,160 | 4,128) 265 | 7,650 244 | 43, 463 1,743 

Motal’ 232% s25 24-21-22 36,260 | 1,416 | 7,528 | 478 | 11,450 362 | 60, 963 2, 555 

Tramme!l nets: | | | 
Missouriand Vermilion rivers. 300 125) 3,250) } 184 390 12 4,800 | 262 
Missouri and Big Sioux rivers.! 1,600 48 150 | 10 | 1,850 55 | 38, 700 119 

POtAe Es eee Ses e 1, 900 60 | 3,400 194 | 2,200 | 67 | 8,500} e 381 

Fyke nets: | 
MiISSONTURIVER <-.44 <2 5~ 200,06 910 32 4,740 321 | 220 7 5, 870 360 
Missouri and Dakota rivers... 4,500 167 | 14,340 | 946 | 1,100 40 | 19,940 1,153 
Missouriand Vermilicn rivers. 390 14 | 950 58 70 | 3 | 1,370 75 
Missouri and Big Sioux rivers. 950 32 | 4,760 | 303 | 300 11 6, 010 346 

ob 0) £2 4 I eee nese 6,710 245 | 24,790 | 1,628} 1,690 61 33, 190 1, 934 

Set lines: 
Missouri RIVCL- < fn- oe cee<e 1, 670 64 | 17,680 1, 258 
Missouri and Dakota rivers... 600 22 | 7,250 512 
Missouriand Vermilion rivers. 150 Ot wosl20 229 
Missouri and Big Sioux rivers.|........}......-- 600 "2 

Totals: 520245 5222522 2,420 91 | 28,650 2,071 

Total by waters: | | | 
Missourt RIV CIs cic ecteeccen cys 2,580 96 | 22, 420 1, 496 220 if 25, 790 1,618 
Missouri and Dakota rivers... 8, 900 327 | 23,890} 1,561 | 4,000 129 38, 590 2,145 
Missouri and Vermilion rivers. 4,000 149 | 8,420 507 | 1,320 44 16, 840 898 
Missouri and Big Sioux rivers. 31,810 | 1,240 | 9, 638 620 | 10, 700 340 54, 673 2, 280 

Grand’total/ 2-22.22. | 47,290 | 1,812 | 64,368 | 4,184 | 16,240| 520| 135,893] 6,941 
| 
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NEBRASKA. 

In 1899 there were 196 persons engaged in the fisheries of Nebraska 
in the Missouri and Platte rivers. The capital invested was $122,884, 
and the products amounted to 366,617 pounds, worth $15,937. The 

greater part of the catch was taken in the Missouri River. The prin- 
cipal species obtained were buffalo-fish, 138,162 pounds, worth $4,862; 
cat-fish, 84,970 pounds. worth $6 068: and suckers 88.630 vounds, 
worth $2,967. 

The commercial fisheries of Nebraska are confined to Missouri River 
and the Platte below Kearney. Some fish are taken in other portions 
of the State, and especially in the small lakes, but the fisheries there 
are not of commercial importance. A State interdiction exists against 
the use of any form of net in any of the waters of this State except 
the Missouri River, but this law was not enforced previous to 1899. 

Seines, trammel nets, set lines, and fyke nets or ** bait nets” comprise 
the forms of apparatus employed, the first named securing over two- 
thirds of the yield. 

Of the commercial fisheries of Nebraska over 80 per cent exist 

along Missouri River, the catch from that stream in 1899 being 309,422 
pounds out of a total yield in the State of 366,617 pounds. Most of 
the counties bordering this river have commercial fisheries, the more 
important being located in Douglas, Larpy, and Nemaha counties. 
The yield in the county first named is over one-half the total product 
in the State. Buffalo-fish, cat-fish, fresh-water drum, and paddle-fish 
are the most abundant species obtained, other species being suckers, 
lake sturgeon, pike perch (wall-eyed), and white bass. 

In Knox County a number of seines, fyke nets, and set lines are used 
at the mouth of Niobrara River by residents of Niobrara. The catch, 
consisting of 25,000 pounds of cat-fish, buffalo-fish, suckers, etc., is 
marketed at Niobrara, Running Water, and the adjacent regions. The 
current of the Niobrara is very swift, consequently fishing is limited 
to periods of low water or to the ‘‘slack-waters.” 

In Dakota County several men use trammel nets in Crysta: Lake and 

the Missouri River. Crystal Lake is a body of clear water, situated 
about 2 miles from Missouri River. It contains buffalo-fish, pike 

perch (wall-eyed), fresh-water drum, yellow perch, and grass pike, 
named in the order of abundance in which taken. The catch is mar- 
keted at Sioux City, Iowa, and in the interior of Dakota. One seine 
and several fyke nets were also used in the Missouri River at Dakota 

in 1899. 

At Blair, Washington County, seines, fyke nets, and set lines are 
employed, the catch consisting of buffalo-fish, cat-fish, suckers, paddle- 

fish, and fresh-water drum, all of which are consumed locally. 

In Douglas County seines, trammel nets, fyke nets, and set lines 
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are employed, more than two-thirds of the product being obtained by 
the first-named apparatus. The catch is marketed principally at 
Omaha, but that city depends for its fish supplies mainly on Missis- 
sippi River, the Great Lakes, and the Pacific Coast. Fish from the 
last-named region are frequently sold in Omaha at less than is obtained 
for the product from the Missouri. The Douglas County fishermen 
occasionally resort to Cut-off Lake, an old bed of the Missouri River, 
located near Omaha. In addition to the usual species found in the 
Missouri River the pickerel or grass pike occurs in considerable abun- 
dance in this lake. 

At Bellevue, in Larpy County, a number of men use seines, fyke 

nets, and set lines, and at Plattsmouth and Rock Bluff, in Cass County, 
the same forms of apparatus are used, the catch at each locality con- 
sisting of buffalo-fish, cat-fish, quillbacks, paddle-fish, suckers, and 
lake sturgeon. 

The fishermen of Otoe County reside at Nebraska City, the apparatus 
employed being seines, fyke nets, trammel nets, and set lines, and the 
catch consists of cat-fish, buffalo-fish, lake sturgeon, fresh-water drum, 
and paddle-fish. In Nemaha County the fisheries are centered at Pean, 
Brownsville, and Nemaha, and in Richardson County at St. Deron 

and Rulo. Seines and set lines are used to a small extent at these set- 
tlements, the catch being similar to that obtained farther up the river. 
Very few of the fishermen along this portion of the Missouri depend 
entirely on fishing for a living, but engage also in farming and other 
occupations. 

Because of the unfavorable conditions of having little water in a 

large portion of its length during many months of the year Platte 
River can never have more than a limited and temporary supply of 
fish. During high water fish enter the stream from Missouri River 
in considerable abundance, and for a brief period are taken in com- 
paratively large quantities by the farmers and others residing near the 
river. The species are not numerous, comprising cat-fish, buffalo-fish, 
paddle-fish, suckers, fresh-water drum or sheepshead, lake sturgeon, 
and eels. Many of the farmers living along the shores of the Platte 
have two or three fyke nets with which they occasionally take suffi- 
cient fish for home use. Set lines are also used. These consist of 6 to 
12 hocks, baited with meat or refuse fish, attached to a single line, 
and the line connected with the shore, where it can be readily examined 
every morning. As the water recedes, many fish are left in the holes 
or basins, and these are often obtained in great quantities by the use 

of hay forks. Occasionally a surplus is obtained, a ready market for 
which is found in the adjacent villages. 

The same varieties of fish occur in Loup River as are found in the 
Platte, besides a large quantity of pike perch (wall-eyed), supposed to 

be the result of deposits made by the U.S. Fish Commission. As this 
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river does not run dry, fish are obtainable therefrom at all seasons. 
The fisheries are not of commercial extent, and the fish are utilized 

by persons living along the river. 

Table showing the number of persons employed in the fisheries of Nebraska in 1899. 

Waters. 

Missouri River 
Platte River 

Fisheries in which employed. 

Seine. jTrammel Fyke net.) Set line. 
net. 

63 11 28 58 
22 1 13 29 

85 12 41 | 87 

Total, 
Shores- |exclusive 
men. | of dupli- 

cation. 

44 145 
10 51 

54 196 

Table showing, by waters, the boats, apparatus, and capital employed in the fisheries of 
Nebraska in 1899. 

Boats Seines. Trammel nets. Fyke nets. Set lines. 

Waters. —_ e 
7 lace | eng th! |<, +, | Length y Length No. |Value.! No. (yards). Value.| No. (yards). Value.) No.| Value.! No. (yards). Value. 

Missouri River.) 104 |$1, 0638 | 30 1,940 | $764 9 520 | $178 | 86 | $3857 | 99 12,880 | $165 
Platte River...| 41 366 | 11 375 184 1 35 15 | 44 175 | 46 5, 020 67 

Total ....| 145 | 1,429 | 41 2,315 948 10 555 193 130 582 |145 17,852 | 2382 

| Shore and ee Total 
Waters. | accessory aan invest- 

| property. | ~ Dibae a ae enits 

oe op a ic Sar. | 

MISSOUDUIR EVEN! 2225 cect sae Tene See Fee are cic nian eee ainsi $40,905 | $63,000 |$106, 432 
PIAttOUR TV Cle este, 3.cisreissiejsis thes-/p5i ois aie steer ieee oe eee eee oer aemeemeroae | 8, 145 7,500 | 16,452 

PO tas state ok sae se See warez iso ae ohne Cae cS a be Seo se | 49, 050 70,500 | 122, 884 

Table showing, by apparatus and waters, the yield of the fisheries of Nebraska in 1899. 

|Black bass.) Buffalo-fish. Cat-fish. | Crappie. yy Sot SU 
Apparatus and waters. | r 

| Lbs.| Val.| Lbs. | Val. | Lbs. | Val. | Lbs.| Val.| Lbs. | Val. 

Seines: | | 
Missoumil Rivieraceaa-ceess 650 | $65 | 81,460 | $2,747 | 20,600 | $1,521 400 | $28 | 11,580 | $321 
PlattesRiver ssssseeesne.- Whe cetera lever er | 12, 200 488 | 6,900 B00) | ease] acct 200 8 

Potaleiae ese cee | 650 65 | 93,660 | 38,235 | 27,500 | 2,021} 400 28 | 11,730 329 

Tramme!l nets: | | 
MissOUTIURIV eres: acess lee aes oeseee 11, 650 442 | 1,420 LOS! |e eee hee 2,500 80 
Platte River sou 2e.5--ceefocesstecse ce 300 12 120 Seles emene 100 4 

Ota esa sc cece ce tees enacts seeear 11, 950 454 | 1,540 oD i eres \Beaeec 2, 600 84 

Set lines: 
MassouminRaiverer ces aac ecee len cee 19, 840 727 | 17,960 
IPLATCE RIVED coss 26 cme cclocse ce |oceeee 1, 300 52 | 14, 200 

Total tress hacer wee rs ae 21,140 | 779 | 32,160 

Fyke nets: | | 
Missouri Rivers seas se-2| pense beacon 9, 662 322 | 20, 470 | 
PlatteeRiver <. sacs. esos |coeeenleetiaee 1, 750 72 | 3,300 

Tigtale esc te aa ea eee 11,412 | 394 | 23,70 | 
Total by waters: 

Missouri River ........... 650 65 |122,612 | 4,238 | 60, 450 
PlattevRivert: sees seces|seaceclmeeaee 15, 550 624 | 24, 520 

Granditotalwe--s-see2 650 65 |138,162 | 4,862 | 84,970 | 
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Table showing the yield of the fisheries of Nebraska in 1899—Continued. 

Pike and Pike perch Sturgeon, 
Eels. Fee e tel pickerel. | (wall-eyed). lake. 

Apparatus and waters. 

Lbs. | Val.}| Lbs. Val. | Lbs. | Val.| Lbs. | Val. Lbs. Val. 

Seines: | 
WASSOUIT URI Ver: <-2.22 52]: se tesieeaess 8,300 | $196 ROO LSA Its socetors learns 12, 150 $482 
IBPIatverRIVeD 2: 5.2. sk cle eee eee e ee DASODM PeLLAD |e ese oS Sask Sass ees eee ss |e ee 

MRGtad soe e221 s eee eee CRAIN | ee SLO e L750 (e132 |ek oe a 12,150 | 482 

Trammel nets: 
MissouUTIURIVer 013 2-55) Senos alineacee 2, 500 75 | 1,250 86 800 $48 | 2,600 120 
Platte River-2=.220. 2 alae oleae 125 Dy aaaeeescleecces | 2 is ntarz-sial|lstetew's Bl| Semis see | ae ete 

| eee 3 ee A |e ee ee eee 

POM ss sect le sees jeecase 2, 625 80 | 1,250 86 800 48 | 2,600 120 
_—————— | =—=—=— 

Set lines: 
MARSOUIINRLVGE s <> fae Pi, ee ae a eeeiee lt Sears al sores Ree eo eoetee Ree nee oe opesod 1, 900 92 
Platte: River = S222 222 300 | $25 | 1,650 Gd RS oa) Seen Mee aases Gactnms aceieal aacte Ss 

Total by waters: | 
WASKOUTIERI Vers 22 45¢--5|2cctees\ooenee 10,800 | 271 | 3,000} 218 800 48 | 16,650 694 
Piaitte River oss. 22256 | 300 DOU LORD TON |e cL ioMler ane no |e ee oe Sack aa ac fee acere |eeeeeeee|e-ee ee 

Grand total .......... | 300 25 | 16,375 | 444 | 3,000) 218 800 48 | 16,650 694 

Suckers. White bass. Yellow perch. Total. 
Apparatus and waters. - = 

: Lbs. Value. Lbs. | Value.| Lbs. | Value. Lbs. Value. 

Seines: | 
MissouricRiver.«.-— 5-5 DESO BL, GOO 2 cacao aes losecee ee leisieecie ore 194, 420 7, 448 
PIStie Riwer.2<= 2. coe 6, 700 245 200 SLOE SER SESS ce 30, 000 1, 365 

MOtMesecaee Lota ce | 64, 280 2, 201 200 LO) postgccsalsche nace 224, 420 8,813 

Trammel nets: ie 
Missouni#River.-=---2:-. 10, 110 253 100 6 300 $12 33, 230 1, 225 
Platte Rivers. .2o- 36.2% = 200 ‘AS EEE SS Salt ee 2: ekieersale sce L see 845 37 

Motabeses.- eee a thet 10, 310 261 100 6 300 12 34, 075 1, 262 

Set lines: 
Missouri River -........-- 3, 550 30H Ea aeeee kale eee Nes sees eens 43, 250 2, 236 
Platte River Jsis.2 2225.5: 1,150 46 1, 000 OES 2 Seceas| eee 19, 600 1, 223 

PRORHIE eae Fo ee 4,700 176 1, 000 DOW ess cscs be oeeeke 62, 850 3, 459 

Fyke nets: 
Missouri River......-....- 7, 640 | DOS) |e Memr maule saan icnia teresa Sosisreiare c 38, 522 2, 026 
Platte RIVEr 2. see tee 1, 700 GAPE eee ot TS ee ea eT Ree ee 6, 750 377 

Wotalten aoe see oe ce: 9, 340 SOOT | Bet! Sa eek he Sid ales oe (Soe 45, 272 2, 403 

Total by waters: 
Missouri River........-.- 78,880 | 2,604 100 6 300 12 309, 422 | 12,935 
PIAttewnVer sc- ones soe. 9, 750 363 1, 200 ON Gee Sctiag ae ate 57, 195 3, 002 

Grand! total! > =:--2 25+ 88,630 | 2,967 1, 300 66 300 12 366, 617 15, 937 

Items. Number. Value. 

Establishments (1 at Lincoln, 3 at Omaha) 
Cash: capital! 52 eise! 22 52 2 ec eee eee te. ste! 
Persons engaged 

Pounds. Value. 

Products sold: 
JE eee 

ROR ESTIS ieee a oe ere es 2 A OR PRE NG Sie anos a soe nes 1,805,312 | $165, 484 
ba) ei /ctys team San 8 GRRE ae Aare ae ee eS ee ee Cee ee 12, 562 2, 512 
OPTRLE I Re ene ie enc ete See cee oate EO ENORY = boos w vatswiaeeecesiee 3, 158, 650 428, 402 

PROLAL PYOUUCIS sees ence es ses es Ne Soma so Siocbe cass esiecer 4,976, 524 596, 398 

F, C. 1901——~47 
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KANSAS. 

While the fisheries of Kansas are of considerable economic impor- 
tance in furnishing a supply of fresh food to persons living adjacent 
to the streams, yet commercially they are of small extent. The total 

number of professional fishermen in the State in 1899 was only 118, 
and the product was 277,920 pounds, for which the fishermen received 
$13,546. The investment in the fisheries was $3,836. 

The fyke-net fishery was the most important, yielding 138,445 pounds, 
or nearly 50 per cent of the total product. Set lines, seines, and 
trammel nets ranked next in order and complete the list of apparatus 
employed. The principal species obtained were cat-fish, buffalo-fish, 
fresh-water drum, paddle-fish, suckers, eels, and lake sturgeon, the two 

first named comprising a large part of the catch. Along that portion 
of the Missouri River bordering the State of Kansas the fisheries are 
located at the principal centers of population, viz, Atchison, Leaven- 
worth, and at the mouth of Kansas River. 

While the fisheries in the vicinity of Atchison are of much local 
importance, they do not wholly supply the markets of that city. The 
fishing-grounds are in the Missouri River and certain of its old beds, 
the most important of which is Doniphan Lake, which is 24 miles long, 
three-fourths of a mile wide, and 2 to 25 feet deep. Some of the 
lakes are fed almost constantly by springs and small streams of clear 
water, in addition to the somewhat irregular inflow from the Missouri 
River. The fisheries are prosecuted in the spring and fall during the 
periods of low water. 

The principal fishes in the vicinity of Atchison are cat-fish, buffalo- 
fish, paddle-fish, fresh-water drum, lake sturgeon, and suckers, three- 
fourths of which are taken by means of seines and lines. Haul seines 
are used on the sand bars in the river during low water, and in the lakes 
more or less at all times in the season. Set lines are used to some 
extent throughout the year, but principally during the spring. The 
trammel nets and hoop nets or fyke nets are used in the ** slack waters,” 
or arms of the main stream. Several lakes in this vicinity have been 
stocked with fish not indigenous to the region, such as pike perch 
(wall-eyed), pickerel, yellow perch, crappie, black bass, ete. 

The fisheries of Leavenworth are of little consequence, consisting of 
a limited set-line, fyke-net, and seine fishery, in which from 12,000 to 
20,000 pounds of buffalo-fish, cat-fish, lake sturgeon, fresh-water drum,. 

suckers, and paddle-fish are annually obtained. The fish markets of 
Leavenworth depend on supplies from Illinois River, the Great Lakes, 
and the Pacific coast, in addition to the small local production. 

The most extensive fisheries of Kansas River are near the entrance 
of that stream into the Missouri. Some use is made of seines and 
trammel nets, but the fyke-net or hoop-net fishery is by far the most 
important, yielding 80 per cent of the total product. Suckers are tie 
most numerous species, with cat-fish and buffalo-fish next in order; 
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other species are fresh-water drum, eels, crappie, rock bass, black bass, 
pike perch (wall-eyed), ete. All of these are less abundant than for- 
merly, which is partly attributable to the increased demand of a growing 
community. Other causes have doubtless contributed to the decrease, 
among which are the dam at Lawrence and sewage from the cities. 

The fisheries of Lawrence are the most important on the Kansas River 
above Kansas City, yet they are not so extensive as a few years ago. 
During the high waters of the spring cat-fish, suckers, and buffalo-fish 
from the Missouri pass up Kansas River as far as the Lawrence dam, 
where they are taken in large quantities. The fishermen operate 
between the dam and Eudora. Set lines and fyke nets are used, the 
atch consisting of cat-fish, buffalo-fish, suckers, fresh-water drum, and 

eels. The cat-fish average in weight about 15 pounds, with a maximum 
of 100 pounds, and buffalo-fish from 10 to 30 pounds. 
Topeka is the center for the fisheries of the Kansas River above the 

Lawrence dam, the annual yield approximating 15,000 pounds. The 
catch is obtained by a half dozen men fishing between Lawrence and 
Silver Lake, an old bed of the river about 10 miles west of Topeka. 

Table showing, by waters, the number of persons employed in the fisheries of Kansas in 1899. 

Fisheries in which employed. Total, 
7 j === elusive 

Waters exclusiy 
tas Trammel|,_). : of dupli- 
Seine. aAeii, |Fyke net.) Set line. Gationt 

MISSOUTWRIVERS 26 2- oopsoewaaece oe se ne esceeeeees 12 9 8 36 45 
Kansas River.....-- sedatecosseseossoncscoseseeecone 6 Z 57 38 73 

POL leeene aasioe rie ae eee are odes seats 18 11 65 74 118 

Table showing, by waters, the boats, apparatus, and property employed in the fisheries o g, by ; apparatus, and 4 
Kansas in 1899. 

Boats. | Seines. | Trammel nets. |Fyke nets.| Set lines. Shore 
SSS and 

; : ze e : A> : : areca plot 
Waters. | @ Se a) Sw o o 0) sory |22V est- 

RS ly a= sf Seal) sea) tes a || 2 Sea mente 
aes | on Ora eC orSaleecsma Gn is clan Onlbcs ally DAODs 

ee cea eS No a erty. 
= | | = : 

Missouri River. ....| 44 | 466 | 5| 560] $218; 5 | 440] $140 | 35 | $176 | 56 | $124 220 | $1,344 
Kansas River .....- 74 | 821 | 3) 225 60) 50 20 |247 |1, 213 | 45 81 | 297 2, 492 

pe eee eens 2s aut 
Totals. es 118 peal = 785 | 278 | 6| 490] 160 |282 |1,389 |101 | 205 517 | 3,886 

| 

Table showing, by waters and apparatus of capture, the yield of the fisheries of Kansas in 
1899. 

Crappie. Eels. Sturgeon, lake. 
Apparatus and waters. 

Lbs. Value. Lbs, Value. Lbs. Value. 

Fyke nets: 
KaANnsss River sooss-55-.2-- 100 $8 450 $36 600 $18 

Set lines: 
MGRSOUIIERLY Cl >= soe tee aes as ae nee eee eee eee ee es eee 1, 200 60 
Kansas Rly Gre ea utes 3| sine ost oe oe meron 5 620 DShilESencwiaserione Jbcor oder ie 

Total by waters: > z * | 
NMIRSOUTI Fal ve te cere ice leon. ta er ee ae Bes | Seo eee 1, 200 60 
Kansas Rivets ee ee | 100 | 8 1, 070 94 600 | 18 

Grand total ........... 100 | 8 1,070 94 1, 800 | 78 
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Table showing the yield of the fisheries of Kansas in 1899—Continued. 
— 

Black bass. Buffalo-fish. Catfish, || Dim, freshe 
water. 

Apparatus and waters. 

Lbs. Value. Lbs. | Value. Lbs. Value. Lbs. Value. 

Seines: | 
IMUISSOUMIBRLV Clin =iiae eee ea crslateinieleiera/o|| ciaialsiminiare 9, 520 $390 6, 385 $462 880 $36 
KeansastRiveracscceeeeees|] seeecce sel eet acer 900 45 1, 835 110 750 30 

Mota a Vesta ee mene. CP =e age: 10,420/ 435/ 8,220|. 572| 1,630| 66 

Fyke nets: Bere gs Cac mie eter pub aa 
MissounieRiver=cne- smesens|(-o- sees cls eeetees 4,700 | 193 38, 945 269 540 18 
Kiamsas Rivers 2--ceecnecee 60 $6 19, 545 | 825 31,680 | 1,913 2,500 101 

WA MO ballets as aces eens 60 6 24,245 | 1,018 35,625 | 2,182 | 3, 040 119 

Set lines: | 
Missouri River ........---- 600 48 6, 280 291 23,130 | 1,569 650 21 
IKGMSAS RIVED caacciscie se cee| see sete tellience males 4, 600 213 23,600 | 1,476 1,550 69 

Totals s--22 Sascnsiee cise 600 48 10, 880 504 46,730 | 3,045 2, 200 90 

Tramme! nets: : MaRRMeC lass ee 
MAISSOUTIURIVER® yb saciee sa) steele islofec [alcatel ates 6, 210 256 4, 220 328 700 28 
Kansas River ...-------++-|--+-+++++-|e+2+---4 240 12 165 10 375 15 

Motalienge ce udia’ aller od aia ciniclotaleisteie al] Serer este 6, 450 268 4, 885 338 1, 075 43 

Total by waters: TUT ape Bll aah Felit Ue Mad © Waal as i oy Ces RPee Ron Reais eae 
MissouriRiver.-.-------=- 600 48 26,710 | 1,130 37,680 | 2,628 2,770 103 
Kansas sRiver oco.e este 60 6 25,285 | 1,095 57,280 | 3,509 5, 175 215 

Grand totals es-. ee. 660 54 51,995 | 2,225 94,960 | 6,137 7, 945 318 

Paddle-fish. |Pikeandpickerel. Suckers. Total. 
Apparatus and waters. 

Lbs. | Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

Seines: 
Missouri River....-------- 1, 700 $68 200 $16 14, 360 $502 38,045 | $1,474 
Kansas River ....-. peserssae 500 It eae ae scee Seacace 2,370 95 6, 355 295 

Motels. ssseweceee- cee 2, 200 83 200 16 16, 730 597 39, 400 1, 769 

Fyke nets: 
Missouri River...... SB goce] Baas ccna lesdosee| eaoobasoaalbaaoadas 2, 200 83 11, 385 563 
Kansas River a.55-e\fceed |e tags stellen nine [eee se celacll see abies 72,125 | 2,898 | 127,060 5, 805 

To tall. Fe Laas eed k ecnal| bis omits lislowtete eters ott laeeeeerts 74,325 | 2,981 188, 445 6, 368 

Set lines: ‘ 
IMISSOUTIURAVCD 22 a ceiere scale Demet well Comic coe leg emer crseeleeieaees Pap) 316 39, 585 2,305 
Kansas tRiveris..co- ss deee| Se sesiie evans toed ses meciccteis)| ae toe 2, 350 101 32,720 1,917 

Motels? Oy Se hans A lee, Whee Tea eae ieee ee | 10,075| 417] 72,305| 4,222 

Trammel nets: ; 
Missouri River......-..--- 1, 650 62 125 10 9, 985 842 22, 890 1, 026 
KansasiRiverectscne-e-- oe 4,000 120M Se. Sak ce Sieeeoeee 100 4 4, 880 161 

Motalss es cceneOake see 5, 650 182 125 10 10, 085 346 27,770 1,187 

Total by waters: | 
MISSOUNIGRIVEr aeeees secaee 3, 390 130 325 26 34,270 | 1,243 | 106, 905 5, 368 
Kian Sas (RIVCr seceeec cose = 4, 500 118} 5h eee eer ao | 76,945 | 3,098 171, 015 8,178 

Grand totale ase. <teee 7, 850 265 325 26 | 111,215 | 4,341 | 277,920 | 18,546 
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NOTES ON THE BOATS, APPARATUS, AND FISHING METHODS 
EMPLOYED BY THE NATIVES OF THE SOUTH SEA ISLANDS 
AND RESULTS OF FISHING TRIALS BY THE ALBATROSS. 

By A. B. ALEXANDER, 

Fishery Expert, U. S. Fish Commission Steamer Albatross. 

On August 23, 1899, the U. S. Fish Commission steamer Albatross 
sailed from San Francisco for the South Sea Islands, touching at the 
island of Nukuhiva, Marquesas group, September 17, and from that 
time until February 21, 1900, ten groups of islands were visited and 
landings were made at 59 places. While fishing is carried on at all 
the inhabited islands in each group, yet in no one place is it prosecuted 
to any great extent, but is a local affair and hardly considered beyond 
the needs of home consumption. Tahiti seems to be the only island 
where commercial fishing is carried on, and here only to a limited 
extent, at Papeete. The natives here are given more to tilling the soil, 
leaving the fisheries to a small colony of Gilbert Islanders, who were 
brought to Tahiti a number of years ago for that purpose. These 
fishermen follow their calling the year round, but the average weekly 
catch is small, not exceeding the amount that would be required to 
supply a town of 1,500 people. 

In the present paper are given notes on the fisheries, fishing boats, 
and fishing appliances of the various islands, in the order in which 
they were visited. The results of the fishing done by the Albatross 
are also recorded, together with some reference to the collecting of 
natural-history specimens. 

For the photographs and sketches with which the report is illustrated 
I am indebted to Mr. Alexander Agassiz, Mr. C. H. Townsend, Mr. 
A. G. Mayer, Mr. W. McM. Woodworth, Mr. H. C. Fassett, and Mr. 
V. Arnkil. 

THE MARQUESAS ISLANDS. 

The first landing was at Tai-o-hae, Nukuhiva Island, Marquesas 
group. This is a small village comprising some three or four hundred 
natives and a sprinkling of white people. The white colony is com- 
posed chiefly of French government officials and business men. The 
natives live largely on the products of the soil, such as cocoanuts, 

743 



744 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

bananas, oranges, breadfruit, etc. Their wants are so easily supplied 
that the taking of fish for food is of minor importance. It is said that 
the other settlements on the island pay as little attention to fishing as 
do the natives of Tai-o-hae. 

The fishing is conducted with seine, hook and line, and spear. The 

seines are machine-made, 40 to 60 fone long, and 23 to 3 fathoms 

deep; size of mesh, 23 sae 3 inches stretch measure. In the early 

days the seines were knit by the natives, but soon after trading vessels 
began touching at the island and stores were established the knitting 
of nets was practically givenup. Hand-line fishing is confined to rocky 
areas at the mouth of the harbor. The water is comparatively deep 
close to the shore, and twenty-odd fathoms in the middle of the chan- 
nel. By anchoring their canoes near the projecting rocks or drifting 
with the tide or wind along the shores fairly good catches are made. 
The fisherman either starts out very early in the morning or about an 
hour before sundown. At other times it is almost useless to try for 
bottom fish. Usually much patience is necessary in fishing with hand 
lines, for these fish do not readily take the hook; but as oe native has 
abundance of time, it matters but little if an hour or two is consumed 
in securing a rele fish. 

The fish taken with spear are quite large and are caught pa as 
the harbor by the aid of a torch. The spears have four iron prongs 
fastened closely together at the end of a pole, with the barbs on the 
inside of the circle facing each other. The pole is 8 to 9 feet long, with 
a line attached to the end to prevent it from being lost and also to 
draw it back when a fish has been missed. At certain seasons of the 
year large numbers of fish are sometimes taken in a comparatively 
short time. The fishing excursions are generally made on the dark of 
the moon, fish being most numerous at that time. 

At the Fe ad of the harbor are two beaches, each making off shallow 
for about 200 feet, then suddenly falling off into comparatively deep 
water. The bottom at this depth, so far as could be observed, is com- 
posed of fine sand with a few rocks. Both beaches are about a half 
mile long, suddenly terminating in volcanic rock and small beach 
bowlders. In front of the village the beach is very rocky. 

During the stay at Nukuhiva collections were made chiefly with drag 
seine. Six hauls were made on the beaches, taking seven species of 
fish, including a number of bonito, pompano, and a small sardine, 
with others not identified; specimens of all were saved. 
A cod trawl was set near the entrance of the harbor, the inner end 

in 6 fathoms of water, the outer end in 23 fathoms; hard bottom in 

shore and quite soft in the middle of the channel; the bait used was 
salt herring and smelts. The trawl remained down about two hours 
with negative results. The bait had not been touched. Unsuccessful 
trials were made with hand lines. We were informed by a native that 
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anywhere off the mouth of the harbor bottom fish were plentiful, but 
he probably meant surface fish. Neither the trials with hand lines 
nor with trawl could be considered a fair test of the ground, as tropical 
fish do not bite readily on salt bait, and satisfactory results may rarely 

be expected from using it. 
The boats in use on this part of the island are the canoe and whale- 

boat. The style of canoe has undergone little change for many years, 
except that the large canoe has been discarded for the whaleboat, it 
having been introduced among these people by the early whalers. 
Whaleboats are used mostly for making passages to different parts of 
the island and to other islands, and do the work formerly performed by 
large canoes; they range in length from 26 to 35 feet and are modeled 
from the regular New Bedford boat. These boats cost from $200 to 
$250, according to size and finish. The dimensions of one were as 
follows: Length, 26 feet; width, 53 feet; depth, 2 feet; number of 

thwarts, 6. The mast steps through the second thwart from the bow; 

Canoe, Nukuhiva Island. 

standing platform aft 54 feet long and 2 feet wide on the forward end, 

‘aised 9 inches above the keel. Boat decked over fore and aft, 25 feet 

forward and 4 feet aft; ceiled to the risings. Excellent workmanship 
is displayed in the build and all the fittings. The sails are cotton and 

are cut according to whaleboat fashion; sprit, boom, and high peak. 

Whales and black-fish make their appearance each season, and these 
boats are then most useful. Many of the inhabitants have been engaged 
in the whale fishery, sailing in ships from New Bedford and San Fran- 
cisco, and they capture whales and black-fish by the white man’s 
method. Black-fish entering the harbor are often captured by being 
driven ashore in the same manner as on the coast of New England. 

Nearly every native owns a canoe, varying in length from 12 to 20 

feet. A small one measured 12 feet long, 34 feet across the gunwales, 

and 1 foot wide at bottom; depth, 2 feet. This canoe, like others 

observed, had three thwarts with a hole through the forward one for 
stepping the mast. A majority of the canoes were dugouts, but a 
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number were put together in clinker-built style, except the bottom, 
that being composed of a solid piece, probably the bottom of an old 
canoe. This style is no doubt a departure from the original build. 
It is important that the bottoms of canoes should be of hard wood, in 
order to withstand the hard usage received in landing through the surf 
on the beach. Both ends of the canoe are alike, there being nothing 
to indicate bow or stern. The only distinguishing mark is the out- 
rigger, or that portion of it that sets in the water, one end being 
pointed, so as to offer little resistance. The outrigger float is 4 to 5 
inches wide and 3 inches deep; sometimes a round pole is used. The 
bow of the canoe is indicated by the sharp end of the outrigger, which 
is on the right of the man paddling, or starboard side. The outrigger 
is to give the canoe stability, as without it she would not set upright 
in the water, the width not corresponding to the depth. 
From the gunwale to the outrigger float of these canoes is on an aver- 

age 7 feet. The outrigger frame consists of 5 pieces of wood, namely, 
2 poles or crosspieces seized across the gunwales 43 feet apart, one 
forward and the other aft of center; 2 stanchions connecting cross- 
pieces to the outrigger float, and a brace which is seized to crosspieces 
just outside the gunwale. That part of the crosspieces between the 
gunwales answers the purpose of thwarts, the upper side being hewn 
toa flat surface. The outboard ends are seized to the perpendicular 
pieces, or stanchions, the length of which is, as a rule, the distance 

from the gunwale to the water line. These pieces are seized to the 
top side of the float, the seizings extending all the way round the float, 
but done so neatly as to offer little resistance to the water. The cross- 
pieces, float, and stanchions are braced with withes to prevent them 
from being twisted and thrown out of position by coming in contact 
with rocks, sunken logs, and branches of trees. The material used in 
seizing the outrigger frame together is cocoanut fiber twisted into a 
small line. Both paddles and oars are used, one equally as well as the 

other. 
We saw no canoes under sail. The large war canoes which were 

at one time common have gone out of existence. It is quite evident 
that the small canoes are built with less care than formerly. 

THE PAUMOTU ISLANDS. 

On the morning of September 21 the A/batross anchored off the 
village at Rahiroa Island, Paumotu group, where it remained until 
the morning of the 24th. 

So far as the investigations extended no suitable beaches for hauling 
a seine were found. Ina few places small collecting seines could be 
used, but great care is necessary in evading small pieces of coral, stick- 
ing up an inch or two through the sand, barely visible to the eye. 
One of these pieces is sufficient to render the net useless. Besides 
the live coral many pieces of fossil coral are scattered over the bottom. 
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The best place for collecting with a seine was in a small bay near the 
mouth of the entrance to the lagoon, about a half mile from the west- 

ern end of Mohican Island. Here in most parts the water is shallow 

and at low tide the flats are bare. A channel some 300 feet wide fol- 

lows from the head of the bay along the west side where fish school 

at full tide. The bottom of the channel, however, is strewn with live 

and dead coral and tree branches. 

The shore collection consisted of holothurians, small shells of vari- 

ous species, and a number of small-sized tridacna. A few fishes were 

found under rocks. A trammel net was set near the ship at the sur- 

face; the depth of water, 8 fathoms. On account of the jagged bottom 

it was not deemed advisable to set the net near it. At the end of 33 

hours the net was hauled, taking from it 38 fish, all of one species. 

For fear that sharks would get into the net and destroy it, no trials 

were made during the night. : 

A crab net was set from the ship and a large fish taken, weighing 388 

pounds. Its color was green, and in general appearance it resembled 

the fathead of California. It being too large for a specimen, it was 

used for bait. 

Hand-line fishing was more successful than any other method in pro- 

curing a variety of fish, about 80 in number being caught from the ship, 

representing nine species. Hand lines were also used from the boats, 

but nothing was caught. It was quite evident that offal from the ship 

attracted fish. Natives a short distance away were engaged in fishing 

from canoes, but so far as could be observed they caught nothing. It 

was supposed that they were on one of the local fishing-grounds, as 

this particular spot was frequented more than elsewhere. 

Two lobster pots were set, one from the ship and the other a short 

distance away, in water not over 5 fathoms deep. The pot set from 

the ship took a fish 3? feet long belonging to the eel family. The 

bait in the other trap was partially eaten, probably by small fishes. 

Shells of crayfish were noticed on the beach in several places. This 

species is taken chiefly with spear at night by the aid of a torch. 

The trials with drag seines were almost a complete failure, owing to 

the roughness of the bottom. In several hauls made with a 25 and 75 

foot net six species were secured, among which were twelve mullet, a 

trigger-fish, a pompano, and a number of small coral-fish. The hauls 

were made in the bay to the westward of Mohican Island. It was 

impossible to make a complete haul with either seine, and it was only 

by lifting the foot lineand bag of the seine over the sharp coral patches 

that a partial haul was made. 

Near the place where the trials with drag seines were made were 

three inclosures made of fossil coral piled to the height of 3 feet, 

which at a distance resembled stone walls. The inclosures were rec- 

tangular in shape, 50 feet long by 25 feet wide, with an opening at the 
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offshore end 6 feet wide. From the center of the opening or mouth 
was a lead 75 feet long, built of the same kind of material. Inside the 
traps the bowlders and coral had been cleared away, leaving the bottom 
smooth. These inclosures, or traps, as they are commonly called, are 
entered by various kinds of fish at every tide. There is nothing to 
prevent them from making their escape at alltimes. At low water and 
at half tide the natives repair to them armed with dip nets and spears. 
The fishermen approach the traps cautiously and take their positions. 
At a given signal each man arises from his stooping position and takes 
a quick survey of the inside, ready to strike with his spear the first 
fish noticed. A commotion and general stampede quickly follows the 
appearance of a human form above the wall. Frequently a half dozen 

Canoe, Rahiroa Island. 

or more fish are speared before reaching the mouth of the trap. Here 
they are met with dip nets. Many large fish escape, but a consider- 
able number of small ones are captured. 

No large amount of fish is required at one time. As all fish caught 
must be consumed within a few hours, there is no incentive to lay in 

more than can be eaten at one meal. The spears used by these people 
are of the same pattern as those observed at the Marquesas Islands. 

Mr. Agassiz and party made a trip in the steam launch across the 
lagoon to the opposite side of the atoll, a distance of 15 miles, and 

while studying the formation of coral several rock fish-traps were 
observed, one of which led into a ravine. On inquiry it was learned 
that fishing excursions are frequently made to this part of the atoll. 

The hand lines used for bottom fish have a single hook and sinker 
attached. Trolling hooks are larger and are fastened to a long lanyard 

covered with heavy canvas. The object of the lanyard is to prevent 
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the line from being bitten off. If the line were attached directly to the 
hook, few fish would be caught. No ordinary line would last through 
one fishing trial. The hooks are home-made and the workmanship is 
neat, but they of course lack the finish of a machine-made hook. They 
are manufactured out of such iron as may be at hand, old bolts and 
nails being brought into use when better material is not obtainable. 
No wooden or bone hooks were seen, they having disappeared some 
years ago. The fishing lines were machine-made. 

The canoes of this island show no marked difference from those of 
Nukuhiva except that they are all dugouts, with no devices of the white 
man attached, and fall short in workmanship of most of those found 
throughout Alaska. A number of sloop-rigged boats, 25 to 40 feet in 
length, were hauled up on the beach. They call for no special mention, 

Large and Small Adze used in making Canoes, Paumotu Islands. 

having been brought here by white traders. One boat was on the 
stocks about half planked. Her dimensions were: Length over all, 
38 feet; width, 95 feet; depth, 3 feet; timbers, 16 inches apart. ° The 

work displayed was fairly good. Her lines were copied from one of the 
boats lying on the beach. I was informed that she was being built by 
two natives. She had been on the stocks for a long time, as most of 
the material in her indicated. 

MAKATEA ISLAND. 

On the morning of October 6 a collecting party was landed on the 
northwest side of this island. Our collecting was confined to the 
reef, where with difficulty we succeeded in taking a few fish with a 
small Baird seine and a dip net. The reef here is so rough that only 

in a very few places could the seine be hauled, and in the favorable 
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spots it was found possible to drag it only a few feet at a time, and 
the fish usually escaped long before the net could be landed. The 
most successful method of capture was to place the seine across the 
mouth of pools in the reef, made by the action of the sea, and drive 
the fish into it. The seine was used as a kind of dip net, a man 
stationed at each end to lift it up at a moment’s notice when the fish 

crossed the foot-line. In this way 150 small fish of five species were 
captured. 
On the reef were hundreds of pools, many of which were connected 

by channels through which the fish made their escape to the sea. 
During the high water the sea breaks over the entire reef, and on 
receding leaves many small fish in the pools. At the outer edge of 
the reef, where the water suddenly makes off deep and the sea breaks 
heavily against the ragged coral, forcing its way into the numerous 
cuts and ravines, fish of considerable size could be seen; but it was 
impossible to use a seine, and a dip net was of little use. The fish 
were as shy as trout, and by the time the dip net touched the water 
not one could be seen. We could stand stationary without causing 
them any alarm, but the-slightest movement on our part would create 
a stampede. Each fish seemed to have a separate hiding-place, into 
which it darted. Occasionally a very heavy sea would sweep over 

the reef with great force. At such times it seemed as if the fish con- 
cealed in the gulches must be dashed to pieces against the sharp coral, 
but on the subsiding of the water they were darting back and forth 
as if there had been no disturbance. 

Shells, starfish, crabs, and holothurians were among the life gath- 
ered with dip net along the shore. That part of the reef left bare at 
low water is quite level, and the surf frequently sweeps over it, filling 

the cavities and pools with a fresh supply of water. In many of the 
depressions the bottom was covered with holothurians, in others small 
starfish and shells; crabs were found under the edge of bowlders. 

Hauled up on the beach was an old canoe, of the same model as 
those observed at Tahiti. Length, 10 feet; width, 14 inches; depth, 
11 ipches; outrigger float, 93 feet long, 8? inches in diameter, extend- 

ing out by the bow 6 inches. The outrigger float was made of koa 
wood. This wood is very light and buoyant. The crosspieces con- 
necting the float to the canoe were 5 feet long; forward crosspiece 
projecting out by opposite gunwale 18 inches, the after one flush with 
it. The canoe was poorly made, and on the whole a poor specimen. 

NIAU ISLAND. 

On the morning of October 7 a landing was made on this island. 
The atoll has no passage leading into it and canoes have to be taken 
across the rim into the lagoon, a distance of about a third of a mile. 
The natives informed us that most of the fishing was done in the lagoon, 
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although there was some hand-line fishing off the outside reef. Fish 
from the lagoon are much preferred to those from outside. A trader, 
the only white person on the island, told us that only one species 
of fish was found in the lagoon. It is said to be of fine quality and 
furnishes the natives with a large amount of their food. 

Samples of coral and shells were obtained from the beach and 2 
fish from the lagoon. 

Strung along the beach were seines drying on racks, others were in 
sheds, and piled in the corner of one shed was a lot of webbing, seine 
rope, and corks. The webbing was machine-made, of 24-inch mesh, 
stretch measure. The only canoes seen were engaged in fishing some 
little distance from our anchorage. 

The beach on the lagoon side of the island is composed of fine coral 
sand and minute shells. The water deepens gradually and as far as _ 
we could see the beach continued smooth. Our stay being short, we 
had no time to investigate the surroundings. No fishing was going on 
in the lagoon, but the trader informed us that a haul or two with a 
seine seldom failed to capture all the fish required. On the opposite 
side of the lagoon the sea breaks over the rim in rough weather. The 
water in the lagoon is said to be considerably salter than the ocean. 

The natives of this island are left to themselves a greater part of 
the time. They seemed contented and prosperous. 

APATAKT ISLAND. 

A short run brought us to Apataki, where we arrived in the even- 
ing, and lay off the entrance of the pass until the next morning, when 
a party landed and remained on shore two hours. No collection of 
fishes was made. In the passage leading into the lagoon were many 
fish close to the edge of a bank of coral; they could not be taken with 
hook and line, and it was impossible to use a seine. The only thing 
we saw in the way of fishing gear was a trolling hook, made of iron, 
and attached to a long snood, which was served with canvas. The line 
was common white cotton, machine-made. 

Near the village, at the head of a small arm one-third of a mile long 
and about 600 feet wide at the mouth, was a trap made of coral rock. 
The head of the arm is cut off from the ocean by a wall of old coral 
which has been thrown up by the sea. When the sea is heavy it 
breaks over the wall and pours into the arm, and we were informed 
that at such times fish were brought in over the wall. Near this wall 
was the fish-trap, 100 feet wide at the mouth, with sides 250 feet long, 
gradually coming together near the middle and widening toward the 
rear end. Fish can enter the runway from two directions; in rough 
weather at the mouth, and in smooth from the rear. On each side of 
the runway the bank is high, and an observer can see if there be any 
fish in it. A white trader informed us that when fish have entered in 
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sufficient numbers the natives station themselves at the mouth and rear 
of the runway to prevent their escape, while others use the spear from 

the sides. 
When the people of these islands see a strange ship in the harbor, 

their curiosity is aroused and all work is suspended. This often 
prevented us from seeing the different native methods of fishing. 

TIKEI. 

The following day a landing was made on this island. The shore 
line and beaches here are very rough and no attempt was made to 
operate the seine. A few crabs, an eel, and a balloon-fish were cap- 

Stone Fish-trap, Apataki. 

tured with a dip net. In a small pond of brackish water about half 

amile from our landing-place, and near a cut through which the sea 

sometimes flows, were some 25 or 30 mullet; but none could be obtained, 

as the collecting seine had been left in the boat. There were no inhab- 

itants on the island. 

ROTOAVA, FAKARAVA ISLAND. 

This is one of the most important islands in the Paumotu group. 

The Albatross remained here from October 10 until the morning of the 

14th. The evening of our arrival a trammel gill net was set near the 
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ship in 7 fathoms of water, and a 1ooster pot was set close to the shore 
in 5 fathoms of water. The net remained down forty-eight hours and 
was visited morning and evening, and obtained a shark and one small 
fish, the same species as those taken in the net at Nukuhiva. The 
ground having been given a fair trial, the net was taken up and set 
near the edge of a patch of coral, part of the coral being awash at low 
water. One end of the net was set in shallow water and the other in 
about 4 fathoms, the foot line just clear of the bottom. Had any part 
of the net come in contact with the sharp, ragged bottom it is very 
doubtful if it could have been recovered. Numerous fish had been 
seen around the coral patch and the indications seemed favorable for 
capturing a number of them, but nothing was taken in the net, although 
it was down eleven hours. 

Hand-line fishing was carried on from the dory on the edge of the 
above-mentioned reef or patch, taking four fish during an afternoon, 
all of the same species. No other kind could be induced to take the 
hook or come anywhere near it. A small trawl line, rigged with 120 

very fine hooks and baited with pieces of fresh meat, fresh crabs, and 
fish, remained down long enough to convince us that nothing would 
be gained by leaving it longer. A place was selected for the trawl 
where the fish were plentiful, the water being clear and the bottom 
composed largely of white material, so that there was no trouble: in 
placing the hooks just where desired. Some hooks ran at the base of 
branches of coral, others across little gullies, and a few on compara- 
tively smooth bottom. Itseemed as if one or more fish must be taken, 
but at the time we were not familiar with the habits of tropical fish. 

The line attached to the lobster pot caught under a branch of coral 
and was cut off, thus causing the loss of the pot. A wire trap made 
after the pattern of those used in various parts of South America— 
that is, heart-shape, with the opening in the large end—was set in the 
same place where the trawl had been, baited with fresh fish and a live 
one fora decoy. This device also met with negative results. 

The best results were obtained with a 15-foot collecting seine. It 
was hauled fuliy 50 times, covering a stretch of beach about 3 miles, 
from the village eastward. At all times great care had to be exercised 
in hauling it, the bottom in most places being covered with live coral. 
The places where the bottom was at all smooth covered small areas, 
and in these a man had to be stationed at the foot line to lift it over 
the coral. In many cases the seine could not be landed on the beach, 
but had to be gathered into a small compass and carried to the shore. 
The catch comprised half-beaks, pompano, flounders, and several other 
species of small fish not then identified. 

On the reef outside the lagoon a fairly good collection of fishes was 
made with the dip net. A seine could not be used in the usual way. 
At low tide a platform of old beach rock is left partly bare; over this 
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the surf occasionally sweeps. On the platform are many small pools 
and miniature lakes, in which fish abound, having been left there by 
the outgoing tide. Sometimes when the sea breaks heavily against 
the outer reef a portion of the platform is covered to a depth of a foot 
or more, and fish may then be seen swimming in toward the shore. 
In walking over the platform small schools of fish were frightened 
from pools and out from under shelving coral. In a few instances the 
seine was dropped in front of them, they striking it before realizing 
that anything lay in their path, but only three times was this method 
successful. . 

The best results were obtained by turning over rocks in the pools 
and standing by with dip nets to capture any fish that might come 
forth. Altogether some 30 species were collected, the largest number 
yet taken at one place. Previous to starting on the cruise it was gen- 
erally thought there would be no difficulty in capturing fish of every 
kind in great numbers at most of the South Sea Islands; but we soon 
learned that only occasionally can a collection be made representing 
many species, unless a long time be devoted to it, and of course this 
was out of the question. 
We were told that on the southeast side of the island spiny lobsters 

in considerable quantities are frequently taken at night by the aid of 
torches carried in the hand and fires built on the beach. The light 
has a tendency to bring them forth from their hiding-places, when 
they are either speared or are captured with dip nets. Occasionally 

lobsters are found in the lagoon near the village. One evening while 
at Fakarava fires were built along the beach to attract lobsters, but 
none came out. ‘The natives claim that only on the dark of the moon 

can lobsters be found; at other times artificial ight will not attract 
them from their hiding-places. 

The lobster is highly prized as food, and excursions lasting several 
days are made to obtain it, several families making up the party. It 
makes no particular difference how long they remain away from home, 
as on nearly all the islands forming the atoll huts are built to accom- 

modate parties of this kind, and under any circumstances it takes but 
a short time to construct a shelter to fill all the requirements for tem- 

porary housekeeping. 
In a small coral inclosure on the beach near the village were several 

large fish, all of the same species. They had been in the inclosure for 
some time, and were taken in the lagoon 5 or 6 miles offshore. They 
were said to be poisonous; but the same species caught on ground near 
the coast line were eaten almost every day. It was furthermore stated 
that most fish taken in deep parts of this lagoon were unfit to eat. 
Just why the same species of fish should be poisonous in one locality 
and edible in another, from places separated by only a few miles, is 

hard to say. One of the captive fish was caught and placed in alcohol. 
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At Papeete we were informed by Mr. Salmon, a native of Tahiti, 
that at a great many places in the Society and Paumotu groups certain 

- kinds of fish were poisonous in some localities and good in others. In 
particular, on one side of the channel leading into Raroia the fish are 

good, but on the other side they are considered poisonous and are never 
eaten. The distance between the two fishing-grounds is less than a mile. 
The natives of the island do not advance any theory as to the cause, 
but merely state what experience has taught them. 

To arrive at a definite conclusion regarding the poisonous qualities 
of these fish, considerable time would have to be spent in investigating 
the grounds. It is reasonable to suppose that in fish caught on grounds 
situated a long distance from the village and exposed to the heat for 
several hours before they are cleaned poisonous gases would form, 
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making the fish unfit for food. Many ‘considered poisonous might 
be edible if cleaned before decomposition set in; but in the locality 
mentioned the two fishing-grounds are only a ater distance from the 

village. 
ANAA ATOLL. 

Only a brief stop was made here. A party was landed in the dory, 
near the passage leading into the lagoon, to collect samples of coral rock. 
While onshore we saw a number of natives on the reef engaged in spear- 
ing fish inastonetrap. Ona long coral reef situated between two small 
islands 11 of these traps were counted, 100 to 200 feet apart, facing in 
different directions and so built that fish could enter from the out- 
side reef or from the lagoon side. At high water the reef is partially 
covered, and at times the sea breaks over it into the lagoon. 
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RAROIA ATOLL. 

On the afternoon of the 16th the A/batross coasted off this atoll. 
There are a number of boat passages leading into the lagoon, but no 
channel large enough for a ship. The atoll is fast breaking up, and in 
many places the sea has cut through the reef and worn away portions 
of the islands. The main village is on the eastern end of the island. 

Several canoes and sailboats were noticed in the lagoon, and many nets 
were drying on racks. So far as could be observed from the ship, 
the beaches seemed to be better suited for operating a seine than at 
most atolls. The number of nets noticed indicated this to be the case. 
The rim of the atoll being considerably broken forms numerous 
channels through which fish can pass. Every feature of the lagoon 
and surrounding reefs pointed to its being a prolific fishing-ground. 

MAKEMO. 

From October 19 until the 25th the A/datross lay at anchor in Makemo 
Lagoon, during which time fishing and collecting was carried on each 
day. Near the passage leading into the lagoon, on the starboard side, 
is a reef about 1,800 feet long by 200 feet wide. The reef is awash at 
high water, and at times is a favorite fishing-ground. On the ‘south- 
east side the reef makes off quite steep; on the northwest side with a 
gentle slope.® On the reef were three fish-traps, built on the same gen- 
eral plan as those observed at other islands. 

Most of the people were away engaged in the pearl fishery at 
Hikueru, and what reef fishing was done was by womenand boys. We 

saw an exhibition of patience on the part of an old man seated on the 
top of a coral stone wharf engaged in enticing a fish from its hiding- 
place. The water was surging in and out through the crevices formed 
by the irregular shape of the coral rock. In one hand the man held a 
short stick, to which a piece of bait was tied; in the other hand he 
held a short gaff. Occasionally the fish would make a sudden dart at 
the tempting bait, usually getting a small piece, but always quick 
enough to escape the gaff. The man remained at his post nearly four 
hours before capturing the fish. 
A lobster pot baited with fish and meat failed to catch anything. In 

the evening an occasional fish would be caught with hook and line 
from over the ship’s side, but taken as a whole this method was not a 
success, only four fish being taken; one was said by the natives to be 
good; the others were pronounced poisonous. Hand-line fishing was 
varried on each day, but few fish were caught, with little variation in 
the species. They ranged in length from 8 to 22 inches. Specimens 

were saved. 
Collecting with seine was carried on, but not always with encour- 

aging results. In 50 trials 44 fish were caught, many of which had 
not before been taken by us. The result shows a great deal of work 
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for a small number of fish. Sometimes four or five hauls were made 
without taking a single specimen. In many places the bottom was 
quite smooth; but owing to the clear water the seine was visible a long 
distance, and this, combined with the natural shyness of the fish, 
caused seining to be abandoned. Satisfactory results were obtained 
only by stretching the seine across the mouth of narrow passages and 
driving the fish into it, a man being stationed at each end to lift it up 
when they crossed the foot line. Only a few at a time could be caught 
in this way, for they would invariably dart under rocks or hide under 
coral. Turning over loose rocks and bowlders was found to be a fairly 
successful way of capture. As this caused the water to become very 
muddy, the fish then would be as likely to dart in one direction as 
another in their efforts to escape, and a considerable number were 
caught. On another occasion when this method was employed 80 
fish were taken, including 6 species not previously taken by us. The 
following day 100 fish were captured, and the next day fully as many 
more. 

Several hauls were made with the seine on the beach near the outlet 
of the passage on the lagoon side, it being quite free from coral and 
other material injurious to a net; nothing was obtained. Previous to 
setting the seine fish were schooling near the shore, but they soon dis- 
appeared and did not return. Running parallel to the beach some 
little distance back, and almost hidden from view by a thick growth of 
vegetation, we found a slough about 30 feet wide and on an average 
3 feet deep, in which fish were plentiful. The bottom and banks were 
composed of fine coral sand mixed with decayed vegetation. In many 
places were branches of cocoanut trees, which made it difficult to haul 
the seine. If an attempt was made to clear away the obstacles the fish 
scattered in every direction. By forming the seine into a kind of trap 
and driving the fish into it we collected a variety of species. Ata 
deep pool near the mouth of the slough fully an hour was spent in 
capturing two beautifully colored fish. 

Our experience showed that with our apparatus only a few fish at a 
time could be taken, the color of the nets, seines, and hand lines having 

considerable to do with the many unsuccessful trials. 
A trammel net was set in 7 fathoms of water close to a coral reef. 

Fish were numerous around it, but nothing was caught. 
In a narrow cut leading from the lagoon to the outside reef, through 

which the tide ebbed and flowed, a wire trap was set in 3 feet of water, 

baited with pieces of fish and a live fish for a decoy. In the cut were 
many holes, varying in depth from 5 to 6 feet and 10 to 20 feet across; 
some were much wider at the bottom than at the top, thus form- 
ing overhanging shelves under which fish lurked. Standing a short 
distance away, in a position commanding a full view of the openings, 
a sight was presented very much like a row of aquariums. A step or 
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two nearer and a general stampede would follow, and immediately not 
a fish was to be seen, and to all appearances they had made their 

escape; and such was the case so far as their safety was concerned. It 

was discovered that the fish could escape by a number of passages, in 
which they concealed themselves. An unsuccessful effort was made 
to frighten them out, standing by with a dip net to capture those that 
might appear. 

The wire trap captured 2 fish on the first trial and 4 more on the 
second. The third trial gave very good results, amounting to 20 fish, 

representing 5 species. In the last trial the trap remained down 
twenty-four hours and contained 24 fish when taken up, among which 
were 4 species not before taken. By the different methods employed 
at this island 300 fish were taken. 

Shore collections were made on the outside reef, extending over a 
mile or more, and on the beaches in the lagoon. Among the material 
gathered were holothurians, sea-urchins, starfishes, shells, and crabs. 
The fringing reef on both sides of the passage leading into the lagoon 
is very rough, being composed chiefly of huge coral slabs, in which 
shallow places have been hollowed out by the action of the sea and 
are filled with water at each tide. In all these pools fish were noticed, 
but were hard to capture on account of the numerous outlets from one 

pool to another. Some, however, were taken and found to be the 

same species as those caught in the seine and trap. 
The reef makes off from the beach about 500 feet. It is quite level, 

and when the tide is flooding the sea breaks on the outer edge and 
rushes in for a distance of several hundred feet, covering the reef to 
a depth of about 6 inches; receding, it leaves the reef bare except the 
pools, each incoming wave giving them a fresh supply of water. 
After a while the water begins to remain on the reef, only a portion of 
it running off. At this time fish are seen darting in various directions 
ahead of the incoming wave. Many of those that have been confined 
to the pools and channels now leave their narrow surroundings and 
mingle with other fish just in from the sea. At this time the natives 
usually repair to the reef to get their daily supply of fish. . 

Near the outer edge of the reef fewer fish were found in the pools 
than further up. Fish are abundant in gullies along the outer edge, 
where the reef makes off suddenly into the deep water, leaving many 
rough and jagged places 6 to 8 feet long and 2 to 4 feet wide, into 
which the sea breaks with considerable force even in moderate weather. 
Standing upon a shelf formed by the indentations fish could be seen 
at a depth of 10 or 15 feet. Frequently a heavy sea would surge in, 
churning the water into foam with sufficient force apparently to 
destroy all life within its reach. In some of these places the col- 
lecting seine was let down and held in position by the aid of a dip-net 
handle and a long pole, thinking that the surging might cause at least 
one fish to become entangled in the folds of the net; but before the 
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seine could be gathered up and brought to the surface the fish had 
either escaped into cavities in the coral or out to sea. We saw no 
exhibitions of skill in capturing fish with spear or other apparatus, 
and found no places on the reef where a seine could be operated. 

But few canoes were seen on the island of Makemo, and only one 
well constructed and finished, that might be considered a representa- 
tive type. Length, 17 feet; width, 14 inches; depth, 18 inches; the 
widest part 9 inches below the gunwale, just where the top and bottom 
join together; the bottom dug out of a single piece of hard wood, the 
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Showing cross-section of Makemo Canoe, and the way top and bottom are joined together. 

top made of strips of soft wood. The two main parts, top and bottom, 
were neatly joined together with thread made of cocoanut fiber. 
Between the seams were strips of pandamais leaf, covered with a pitch 
substance which answers the same purpose as a thread of wicking. 
Both sides of the seam were covered with a strip of bamboo, and the 
seizings passing round the strips through holes bored three-fourths of 

an inch from the edge, each seizing crossing the other, forming a 

diamond pattern. The work was neatly done and looked strong and 
durable. The length of the outrigger was 15 feet, connected to the 
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canoe by three crosspieces. The float and other parts of the outrigger 
did not seem to have been made with any particular design; any piece 
of wood that was at hand seems to have been used. Bow of the canoe 
straight, with a sort of a billet-head projecting outboard; stern raking; 
bottom straight fore and aft and flat thwartships. This seems to be 
the prevailing style all through the Paumotus. The dugout part of 
the canoe was 13 inches thick. It is no doubt necessary in these 
waters for the bottoms of canoes to be heavy, for in landing through 
the surf they are frequently subject to hard usage. Two other canoes 
measured 11 and 13 feet, respectively, and turned up considerably at 
the bow and stern; outriggers corresponding in size to the length of 
the canoes. These two canoes were painted blue, which did not add 
to their appearance. 
Any departure from the original method of making detracts from 

the beauty of the canoes. Here, as at other islands visited, less atten- 

tion is now paid to canoe-making than formerly. At one time the 
wood for every part was carefully selected, but little effort is now 
made to keep up to the old standard. In the place of neatly finished 
outriggers seized together with coir sennit, we find many of them 
poorly made and fastened with nails and pieces of wire. The large 
sailing canoe has been supplanted by sloop-rigged boats. 

HIKUERU ATOLL. 

On the morning of the 25th the vessel left Makemo and in the after- 
noon of the 26th lay to off Hikueru Atoll. This atoll lies 400 miles to 
the eastward of Tahitiand has a lagoon 10 miles in diameter. There is 
no passage leading into it, and canoes and other small craft are hauled 
across the rim from the outside’ beach. Canoes can be taken across 
without much trouble, but many of the large sailboats have to be 
transported on temporary ways. The distance is less than a quarter 
of a mile, with a good road all the way. The most difficult part is 
first landing the boats and canoes safely on the outside beach, out of 

the way of the surf. 
The boat which took us in was 82 feet long and 8 feet wide, and 

sharp at both ends, steered with an oar, the same pattern and length 
as used in a whaleboat. This style of boatis chiefly for landing cargo 
from schooners that call at the island during the pearl-fishing season. 
The ordinary ship’s boat would be of little service for this purpose, 
as ina short time she would either be smashed to pieces or have her 
bottom worn through by the ragged coral. Tons of freight are landed 
ina day, and so skillful are the natives in handling boats in a sea on 
a reef that an accident seldom happens to either boat or cargo. 

Launching a boat through the surf is frequently more difficult than 
making a landing. In the former case the boat is almost carried over 
the platform reef to its edge. Those who are to embark take their 
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places in the boat, and when a favorable opportunity for launching 
arrives, from 10 to 12 men take hold of the gunwales and plunge her 
into the incoming surf. The bow oars have already been fixed in the 
rowlocks to keep her head to the sea until the others can be shipped. 
By this time the men on the outside are up to their waist in water, and 

sometimes they are carried off their feet by the undertow. To most 
people this would be a very serious matter, but to a native it signifies 
but little. The outer edge of the reef is very sharp and ragged, and 
should a boat be caught under it as the sea falls off the platform she 
would either capsize or be dashed to pieces against the coral by the 
next incoming sea. ‘ 

THE PEARL FISHERY. 

There are many other islands in the group where pearl fishing is 
carried on, but Hikueru is the most important. The fishery is regu- 
lated by the French government, the lagoon being thrown open every 
third year. Only one lagoon is fished at a time, and in consequence 
all divers assemble at one place. This year (1899) being the open sea- 
son for this island, natives from almost every island in the Paumotu 
group are represented. Three firms control the fishery—one French, 

a German, and an American firm. This season fishing commenced 
October 5, and 55 tons of shells had been taken up to October 27. 
The last season the lagoon was fished, 380 tons of shells were taken 
out. From this amount $3,000 worth of pearls were found. As com- 
pared to other parts of the world where pearl fishing is carried on, it 
is said that this amount of pearls is small for the quantity of shells 
taken. Here the finding of pearls is incidental. The main object is 

gathering the shells. 
For a number of years ‘‘machine diving” was carried on—that ts, 

the men dressed in diving suits. By this process a much greater 
amount of shells was taken each season. Thinking that this method 

was fast exterminating the fishery, a law was passed prohibiting it, 
since which time all diving has been performed in the original way of 
going down naked. Diving is performed in depths ranging from 5 to 
20 fathoms, the average probably being 10 to 15 fathoms. 

Each company employs its divers for the season; they are bound by 
contract to fish for no other company, and are paid so much a ton for 
shells, the price being governed by the quality. The shells are divided 
into three grades. First-class shells are worth $1,500 to $1,800 per 
ton; second-class, $1,200 to $1,400, and third-class frequently less than 
$1,000, sometimes as low as $250, Chilian money. ‘The prices vary to 
some extent each year, according to supply and demand. Germany is 
the principal market for pearl shells and pearls, the price for both 
being regulated in that country and forwarded to agents at Papeete 
before the season opens. 
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All pearls belong to the divers finding them, they having the privi- 
lege of selling to the highest bidder. Usually they sell to the firm 
employing them. On the strength of the high wages earned, each 
season there is a considerable rush to the lagoon where pearl-diving is to 
be conducted. At the time of our visit there were 3,500 natives either 
directly or indirectly engaged in the fishery, many of them from 
distant islands. 

In moving from their homes the natives bring a large portion of 
their household effects with them—in some cases even the houses they 
are to occupy. The houses are very light, made of cocoanut palms 
and pandanus leaves, put together in sections and easily transported. 
The representatives from different islands form separate settlements, 
and for a distance of several miles along the beach clusters of houses 
and small villages are built among the cocoanut palms. The various 

villages are in every way the same as if they were located on the island 
homes of the people occupying them. Women and children are 
brought to the island and housekeeping goes on in the usual manner. 
Many of the women and young girls take part in the diving, and we 
were informed that they are equally as good divers as the men, in 
depths not over 10 or 12 fathoms. 

Besides those engaged in the fishery, many native and a few white 
traders deal in pearls to some extent, but chiefly in articles in demand 
by the fishermen. A generous portion of the wages earned by the 
divers finds its way into the hands of the trader. The natives, both 
male and female, are fond of display, and gaudy patterns of goods are 
purchased to a much greater extent than seems necessary. - 

On Saturday hardly any work is performed. During the afternoon 
trading is extensively carried on, and in the early evening prepara- 
tions are made for a grand dance and good time generally. Early 
Saturday morning canoes and cutters begin to arrive at the main vil- 
lage loaded with people from all parts of the lagoon, coming to remain 
over Sunday and take part in the festivities. We were informed that 
it was not unusual to see 100 or more anchored in front of the village. 
We were advised to remain over Saturday, being promised a unique 
entertainment. 

Pearl-diving is carried on in all parts of the lagoon where the water 
is not too deep. The right depths are found near the coral patches, 
many of which are awash. These coral growths vary in size, from 10 

to 15 feet across the top, others 100 feet or more, descending with a 
gradual slope, pearl shells being found around their base. Numerous 

coral patches are scattered along the inner rim of the atoll, from % to 
1} miles from the beach. Many were noticed farther offshore, but 
we saw no fishing going on near them. 

Every part of the lagoon is free to all divers, no one company having 
exclusive rights or privileges. Divers employed by different companies 
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can work together on the same ground if they choose, and sometimes 
do, but as a rule they prefer not to interfere with each other. 

Shortly after our arrival, arrangements were made to visit the 
pearl-diving grounds situated about 8 miles away. We took passage 
in one of the small cutters employed in the fishery, and on arriving 
at our destination made fast to a cutter anchored over a submerged 
growth of coral. Two other cutters were at anchor close by. Three 
divers were on one boat and five were on the other, one of whom was 

a woman. Each of the divers is provided with a water-glass, with 
which he scans the bottom before going down. The glass is similar 
to that used by the fishermen of Papeete, with a notch in the side in 
which to rest the neck. It is 16 inches square at the top, 12 inches 
at the bottom, and 12 inches deep. By its aid the bottom can be seen 
to a depth of 20 fathoms, and shells located. Before diving in deep 
water the bottom is inspected through the glass. By locating a clump 
of shells before going down, much labor is saved. Instead of the diver 
exhausting his energy in diving at random and searching for shells 
after reaching bottom, he goes directly to the spot where the shells lie. 
At other times, in shallow water, he goes down to explore the bottom. 
In this way clusters of shells are located before any are taken. 

Before descending, the divers sit around on deck for some little time 
inflating their lungs to the fullest capacity, exhaling the air through 
the mouth, making a low whistling sound. No clothing is worn except 
a breechcloth. Over the shoulders is carried a bag net in which to put 
the shells. The net is made of cocoanut fiber, about 20 inches deep 
by 12 inches wide; size of mesh, 2% inches. It offers little resistance 
and will carry ali the shells a man can bring to the surface. In the 
left hand is carried a pearl shell, which serves the same purpose as a 
knife. With it obstacles are removed from the bottom and shells 
loosened from their bed. The right hand is protected by a white cot- 
ton mitten; sometimes cotton cloth is wound around the hand. 
When ready to descend the diver slips over the side of the boat, 

holding to the rail with one hand and having a water-glass in the other. 
Locating some particular point at the bottom, he lets go of the rail, 
drops the glass, takes a deep breath, and sinks out of sight feet first. 
Descending about 10 feet, he quickly turns head downward and swims 
to the bottom. A water-glass distinctly discloses every movement, his 
brown body forming a striking contrast to the clear water and varie- 
gated colorings of the bottom. When hardly a third of the distance 
has been reached he has the appearance of being on bottom, so trans- 
parent is the water. On reaching it he places himself in a horizontal 
position, seemingly hauling himself along from one point to another. 
For some time active diving was carried on in comparatively shallow 
depths, from 10 to 12 fathoms. 

One man consented to give’an exhibition dive in deep water. The 
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cutter was dropped off a short distance from the shoal and a sounding 
made in 17 fathoms of water. We watched through water-glasses the 
diver’s movements from the time of sinking below the surface until 
rising to the top again, two minutes and forty seconds. One shell was 
brought up. Long before reaching bottom we thought it would. be 
impossible for him to accomplish the feat, but in this we were mis- 
taken. Reaching his destination, he began picking over pieces of coral, 
brushing aside stones, broken shells, etc., in the same manner as if he 
were at work ina garden. He investigated the bottom some 60 or 70 
feet from the initial point of landing. When ready to ascend he stood 
erect and came up as if being pulled with considerable force, shooting 
out of water halfway to the waist. He seemed to suffer no unusual 
discomfort, and in a short time was ready to go down again. There 
is a record of a dive of 23 fathoms. The length of time the diver 
remained down we did not learn. 

Canoes are very little used in the pearl fishery, being of little serv- 
ice as compared to the boats. The boats are cutter-rigged, easy to 
handle, and capable of carrying considerable cargo. They are mostly 
built on the same design, there being hardly any appreciable variation. 
All those examined were keel, straight stem, square stern, and carvel- 
built, with a cock-pit aft. They have accommodations in the cabin for 
about four people and in the hold can carry a considerable quantity of 
freight. Between the trunk of the house and the rail is a walking 
space of 14 inches. Measurements were taken of two of these cutters. 
One was 16 feet long, 64 feet wide, and 2 feet deep. The other was 
23 feet in length, 8$ feet in width, and 2% feet in depth. Other and 
larger cutters were seen at anchor some distance from the beach. 
Each cutter carries a small tender. There are 350 boats engaged in 
the fishery. The cost of an average cutter, about 22 feet over all, 
rigged and ready for use, is $350. They are built in Papeete and 
owned largely by the companies operating the fishery. 
We saw but few canoes. Those examined were superior to many 

observed at other islands. The top and bottom are made of separate 

pieces, the upper part of soft wood and the lower of hard wood, and 
fastened together with line made of cocoanut fiber, the seams having 
strips of pandanus leaves between them. In length the canoes varied 
a foot or two, in width a few inches. One was 9 feet long, 10 inches 
wide, and 16 inches deep; outrigger float 7 feet long, 4 feet from the 
side, and 54 feet between the stanchions connecting the crosspieces to 

the float. Another canoe was 11 feet long, 11 inches wide, and 18 
inches deep, built the same as the first. They were round on the bot- 
tom and straight fore and aft. There were no paddles lying about, 
neither were there any sails. In the lagoon there must have been 
many types of canoes, but as the people owning them were so widely 
scattered we saw only a few. 
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AKTAKT ISLAND. 

On October 30 we touched at Akiaki, a small island not over a mile 
in circumference. It has considerable more soil than most islands 
visited in this group and is covered with a heavy growth of vegetation. 
No collecting of fish was done, our time on shore being limited to less 
than an hour. There are no permanent inhabitants, but the number 
of turtle here attract natives from adjacent islands. As fast as turtles 
are caught they are taken to the middle of the island and placed in a 
small pond, where they are kept until a sufficient number have been 
captured, when they are taken away alive and sold. 

NUKUTAVAKE. 

About an hour was passed here in collecting specimens of coral 
rock and other material. The inhabitants, numbering possibly 100, 
live entirely by themselves and seem to be contented. There are no 
white people among them. The village is built close to the beach, as 
is usually the custom in the South Seas. The houses, canoes, and 

everything connected with the village had the appearance of having 
undergone little change through the introduction of modern things. 
As near as we could learn, no white men had ever lived among these 
people, but they, of course, had come somewhat in contact with white 
people at different islands. The houses are neatly built and a great 
deal of skill is exhibited in decoration, the interior in every way 

corresponding with the outside. 
Mr. A. G. Mayer made a sketch showing half of a canoe, illustrating 

all the essential parts. Length, 17 feet; width, 3% feet; depth, 23 

feet; very sharp on the bottom and having a great deal of dead rise. 
The bottom, or that part of it corresponding to the keel and garboard 
strake of a boat, was made of one piece, dug out of a log. The out- 

rigger float was 19 feet long, 12 inches wide, 8 inches deep, flat on the 
under side, and turned up slightly at each end and attached to the 
frame 9 feet from the side, which gives the canoe considerable stabil- 
ity. The crosspieces forming the framework project outboard on the 
opposite side 3 feet and are fastened to the gunwales with coir sennit. 
The stanchions connecting crosspieces with outrigger float, 20 inches 
long, are seized together with sennit and braced fore and aft with the 
same material and counterbraced just inside the stanchions with a stout 

withe; the outer end of brace is fastened to the outside edge of float, 
the seizing passing through holes about 3 inches apart. The holes are 
formed on a curye, one leading into the other, deep enough to give 
the required strength. 

The canoes showed original design and workmanship of a very 
superior quality. All canoes examined at other islands were crude as 

compared to these. The Nukutavake canoe is put together in some- 
what the same manner as a boat or vessel, the construction being 



766 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

altogether different from the ordinary dugout or the canoes at two 

places previously mentioned. ‘The accompanying sketches will show 
the build, model, and neat workmanship. No metal is used; the plank- 
ing and other parts are seized together with the usual cocoanut fiber 
so universally used throughout the South Seas. The seams of the 
planking are covered with bamboo strips, and between them is a coat- 
ing of gum and narrow strips of pandanus leaves. Each canoe has 
two sets of floor timbers, one set 3 feet from the bow and the other 
6 feet from the stern; also a mast step, the mast partner situated just 

aft of the forward crosspiece and fitted to the gunwales. On one canoe 
a temporary bowsprit was rigged, the heel of which was fastened to 
the underneath side of crosspiece. We saw no masts, sails, or paddles, 

Canoe, Nukutavake. 

The measurements of two other canoes were taken, of essentially 

the same design as the one described except the outrigger float, which 

was round and more curved, the forward end round-pointed, the after 

end square. The first was 14 feet long, 2 feet wide, and 23 inches 
deep; very sharp on the bottom and a slight turn of the bilge; no floor 

timbers. The outrigger frame consisted of three crosspieces. The 

second was 134 feet long, 3 feet beam, and 2 feet deep. Being a foot 
wider, this canoe had a more rounding bilge. The bow and stern are 
alike. A head rail extends out from the main body of the canoe 23 

feet, to which the forward and after crosspieces are fastened, and 
from the keel a cutwater runs up and connects with the head rail, giv- 
ing strength and adding considerably to the general appearance. The 
cutwater is made of one piece of wood, and, as will be observed in the 
sketch, is neatly fitted to the keel, planks, and head rail. The cleats at 

the stern are for making fast the sheet and for placing the steering 
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paddle against when going through the surf and narrow passages. 
Two braces, one forward and another aft, answer as thwarts. Heavy 
material is stowed in the bottom, and the occupants arrange themselves 
on the two thwarts and framework of the outrigger. 
We saw no tools of any kind lying about, and the time being short 

we had no opportunity of investigating among the houses for such 
implements as are used in building either house or canoe. 

Getting out the planks, head rails, cutwater, and outrigger float 
from the rough log, made smooth and fitted so perfectly without the 
use of modern tools, must indeed be a long and laborious task. The 
tools used are evidently crude, for long before the coming of the white 
man to this region, when visits were frequently made to distant islands, 

it is said that canoes were made larger and superior to those of the 
present time. 

The outrigger floats are of hard wood and have the appearance of 
being heavy. The style of bailer is the same as found at other islands. 

Canoe, Nukutavake. 

A strong feature which presents itself in favor of the built canoe over 

that of the dugout is that under most circumstances it is likely to be 
more serviceable. In case of the latter having a plank smashed or a 
section of the bottom torn off it is comparatively easy to replace it. 
If the dugout meets with a serious accident, such as splitting open the 
bottom or having the bow or side smashed in, either one of which is 
likely to occur, the work of repairing the damage is considerable. 

At most of the important islands in the Paumotu group schooners 
and cutters have taken the place of the large canoe. Much quicker 

passages can be made in them, and since the gathering and shipping 

of copra has expanded and become a permanent business, and is to 
some extent carried on by the natives, the schooner and cutter have 
been more in demand. : 

WHITSUNDAY ISLAND. 

On October 31 the ship lay to off Pinaki or Whitsunday Island, 

situated but a short distance from Nukutavake. The island is small 

and uninhabited, but is visited occasionally by people from neighbor- 

ing islands. A boat was lowered and a landing made near the passage 
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into the lagoon. The passage, which is about a third of a mile long and 
200 feet wide, runs nearly dry at low water; at high water a small boat 

‘anenter. Some fish were seen in the passage, but none in the lagoon. 

Strewn along the beach of the lagoon were numerous tridacna shells, 
in some places heaped up in long rows; and scattered over the lagoon 
there were counted 116 piles of shells, which at a distance resembled 
haystacks covered with canvas. At one end of the lagoon, about 110 
yards from the beach, was a platform erected upon posts, probably for 

drying the meat of the tridacna. We could see no reason for using the 
platform to dry copra, it being too far from the shore, and besides 
there is only a scant growth of cocoanut trees on the island. 

HEREHERETUE ISLAND. 

On the morning of November 3 the A/batross arrived off this island. 
It is situated 370 miles to the westward of Whitsunday, and is quite 
isolated; the nearest island to it(Anu-Anuraro) is 90 miles to the east- 

ward. <A party was landed 
and a visit made to the vil- 
lage. A wide, fringing reef 
makes off in front of the 
village, on which are pools 
and miniature ponds at low 
water. One fish was cap- 
tured in a dip net. 

Few people were on the 
island; we were informed 

that many were at Hikueru, 
engaged in the pearl fishery. 
We saw no people fishing, 
either on the reef or from 
a canoe. A native who 
could speak a little English 
told us that fishing is done 
only with hook and line and 

with spear. Hooks are made from the pearl shell. A piece of shell 
is formed into the shank of the hook by rubbing it against a stone; the 
bow is made of bone, and sometimes shell, and sharpened to a point 
in the same manner as the shank. Holes are drilled in both, and fast- 

ened together with cocoanut fiber. 
On the lower part of the hook is fastened a bunch of goat’s hair, and 

sometimes narrow strips of pandanus leaves, to attract fish. The body 
of the hook is highly polished, and can be seen in the water for a long 
distance. There being no barb on the hook, a fish can be captured 
only by keeping the line taut, not allowing it to slack in the slightest 
degree. 

Fish-hooks, Hereberetue Island. 
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The hooks vary from 3 to 6 inches in length, and are used both for 
trolling and bottom fish. In trolling the bare hook is used; for bottom 
fish, bait is tied round the bow and shank, leaving the point exposed. 
Fishing at the bottom is very destructive to hooks and lines; a large 
supply was noticed in the houses. 
Two very poor dugouts were lying upon the beach, the best canoes 

being probably at Hikueru. The larger of the two was 16 feet long, 
18 inches wide, and 12 inches deep. The outrigger frame was built 
out 5 feet from the side. Outrigger float 12 feet long, crosspieces of 
frame 9 feet apart. The outrigger frame was made of tree branches, 
and fastened together with bits of old string and wire. Bow of canoe 
quite blunt; stern sharp. It would seem that the shape of these 
canoes is governed rather by the shape of the log from which they 
are made than by any particular design. Both canoes were fitted 
with a sprit sail and temporary shrouds. The shrouds were made fast 
to the crosspieces and were unfastened each time the sail is taken in. 
The indications are that these people are fast discarding their own 
methods and adopting new processes in canoe-making. 

THE SOCIETY ISLANDS. 

The Adbatross arrived in the harbor of Papeete, island of Tahiti, on 
the afternoon of September 27 and remained there until October 5. 
Fishing was carried on with hand lines, gill nets, and seine, “but 
the results were meager. It was found that fish would seldom take 
the hook, however tempting the bait might be. Wire fish-traps were 
made and set in shallow water where fish were known to be plentiful. 
They remained down several days with negative results. Each time 

a trap was visited several species of fish could be seen swimming 
about as if investigating the contents, but their curiosity did not lead 

them into it. 
A crab net and a lobster pot were set off the northern end of Motu- 

uta Island; nothing was taken in them. One afternoon in this local- 
ity we succeeded in taking three fish with hook and line. Trials were 
made in the same place the following day, but nothing was caught. 

The beaches in the harbor are composed principally of coral and old 
beach rock, to such an extent that it is almost impossible to find a place 
where a seine can be hauled without injury. Fish of many varieties 
were observed in all parts of the harbor, particularly on the spots 
where the traps were set. A trammel net was set off the northern 
end of the coral reef fringing Motu-uta Island, in 33 and 5 fathoms of 
water, the deepest part being on the outer end. The net remained 
down thirty-six hours and during that time was ‘‘ under run” several 
times, but although fish were noticed in the vicinity of the net none 

was obtained. The clearness of the water was no doubt the cause of 

fish not entering the net. 
F. C. 1901—49 
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We soon learned from observation and by personal experience that 
we could obtain but few fish with our apparatus. Nearly all of the 
fishing in the immediate vicinity of Papeete is performed with spears 
(usually single-pronged) with the aid of an ordinary water-glass. 
This fishing is generally conducted at half tide on the coral reefs, 
where the water is 3 or 4 feet deep; early in the morning, when the 
tide serves right, is the best time. Naked, except a cloth about his 

loins, with spear in the right hand, a water-glass in the left hand, and 
the painter of the canoe tied around his waist, the fisherman picks his 
way over the reef. The canoe is towed along to put the catch in, and 
also to paddle over deep places, and for crossing to the outer reef if 
necessary. The water-glass is such as is in common use everywhere, a 
foot square at the top, 12 inches deep, tapering to 8 inches square at 

the bottom, in which is set a piece of window glass. In one edge of the 
top a semicircular place is cut in which to rest the neck. The fisher- 
man places his head inside and pushes the box ahead of him, carefully 
scanning the bottom. By the aid of the glass any fish that may be 
lurking near can be distinctly seen. The progress over the bottom is 
necessarily slow, as each step is likely to bring forth a number of fish, 
and to hurry would greatly lessen the chance of capturing one. Coral 

fishes are very shy, and the least movement on the part of the fisher- 
man causes them to dart under branches of coral, into some hole near 

by, or to conceal themselves under the many overhanging shelves 
which mark the dividing line between shallow and deep water. 

In order to catch fish in this manner it is necessary to be familiar 
with all parts of the reef and to know just where the kinds of fish 
sought are to be found at different periods. A lifetime of experience 
has taught these people to become very expert, but with all their skill 
no great amount of fish is caught at one time. Sometimes a fisherman 
will be an hour or more traveling over the rough bottom up to his 
arms in water, and during that time cover a mile or more without 
‘apturing a single fish, but as he has plenty of time at his command it 
matters little whether he uses one hour or a half day in obtaining the 
amount of fish desired. It is astonishing how these people can travel 
in bare feet over the sharp and jagged coral. One shod with stout 
shoes finds it difficult to make much headway even in comparatively 
smooth places. 

About 2 miles north and east of the town there is a small stretch of 
beach where drag-seine fishing is. carried on to a limited extent. The 
fish taken are for home consumption. The length of the seine corre- 

sponds to the size of the beach. Two of them were measured, one 5 
and the other 10 fathoms long; 10 and 15 feet deep; size of mesh, 
2 and 3 inches, stretch measure. For floats pieces of wood are used, 

of no regular form or size; on the foot-rope pieces of sheet lead are 
wound. On one small seine, made of coarse mosquito netting, blocks 
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of wood were used for floats, and to the foot-line were fastened shells 

for sinkers. The seines had no bags and were hauled without seine 
ropes, in the same manner as a small collecting seine. They are used 
mostly by women and children. 

At Point Venus, 5} miles from Papeete, is a seining-ground where 
a large seine is operated by Gilbert Island fishermen. These people 
settled here a number of years ago as a fishing colony. No descrip- 
tion can be given of the seine or other apparatus, as no visit was made 
to that locality. About 8 miles to the westward of Papeete is a fishing 
village of considerable importance, inhabited by Gilbert Islanders. 
We learned that most of the fish in Papeete market are caught by these 
people. Their homes are scattered along the beach for several miles, 
there being no method displayed in laying out the village. On beaches 
where seines can be hauled houses are built near the water’s edge. 
They are mostly hidden from view by the dense growth of trees, and 
many times we were about to pass on, thinking there were no inhab- 
itants near, when our attention would be attracted by a net or fish trap 
among the trees. On making an investigation we usually found a 
house or two, and more apparatus. The people were kindly disposed, 
and tried in every way to explain the manner in which the fishing 
gear was used, but without much success, as they spoke only their 
native tongue. 

It being Sunday, no fishing was going on and we were unable to see 
any of the apparatus operated. Arranged along the beaches were 
racks on which seines were drying. The seines varied in length from 
60 to 120 feet; 30 to 44 meshes deep; size of mesh, 3 inches; single 
head and foot line; floats on the head-line made of koa, a wood that 
is very light and more durable than cork. The floats were 4 inches 
long by 24 inches in diameter, placed 5 inches apart. The leads on 
the foot-line were 3 inches apart, made of heavy sheet lead and 
wrapped around in Italian style. This is a very good way to lead a 
seine, for should there be too much lead it is easily removed, and on 
the other hand if there be not enough it is easy to put more on. 
We were informed that all the webbing used in making nets is 

imported from San Francisco. The water being exceptionally clear, 

tanned nets are not used. The less conspicuous a net is in the water 
the more fish it will catch. All tropical fish are shy, but those inhab- 
iting coral reefs are unusually so. No gill nets are used. 

Bamboo fish-cars of various sizes, which at first we supposed to be 
fish-traps, were noticed. The largest was 7 feet long and 3 feet in 
diameter across the center, gradually tapering to 4 inches on the ends. 
The length and shape depend on the size of the bamboo from which 
the car is made. Bamboo of the desired sizes is selected and split longi- 
tudinally between the nodes into strips about one-half inch wide, care 
being taken not to separate the ends of the strips from the nodes. The 
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stick having been divided into as many strips or sections as required, 
an opening between them is made and a wooden hoop, about 4 inches 
in diameter, is inserted, turned at right angles, and gradually forced 

into one end. This causes the openings to spread. The first hoop now 
being in position, a larger one is put in 1 foot from the first. This 
admits the large middle hoops, which are placed 7 inches each side of 
the center. The strips are now stretched apart to their fullest capac- 
ity, with a space of 3 inches between them. To prevent small fish from 
making their escape the openings are reduced one-half by inserting 
other strips made of the same material, the ends held in place by a 
serving of cocoanut fiber, and fastened to the hoops with the same 
material. In the top of the car is a door 15 inches square, and on 
each side of it, lengthwise of the car, is a piece of koa wood, 2 feet 
long and 3 inches in diameter, serving as a float and keeping the door 
of the car always at the surface. The cars are light and durable; they 
are made for towing, and both ends having the same shape they offer 
little resistance to the water. 

Bamboo Fish-car, Papeete. 

Live-cars are very necessary in these waters, for fish deteriorate 

quickly and will keep but a few hours at most. Those caught in the 
afternoon, unless placed in a car, are not fit for market the following 
morning. When a distant fishing-ground is visited a car is taken into 
the canoe, and if fish are caught it is towed back. Cars are always 

kept ready for use; when containing fish they are anchored in some 
sheltered place where the water is smooth. 

Trap fishing is followed by these people to a considerable extent. 

We saw several traps, all of the same type and size, 24 feet long; one 
end 2 feet wide by 1 foot deep, the other 2 feet wide and 18 inches 
deep; straight on the sides and ends, oval on top and flat on the 
bottom. They are made of withes and seized together with cocoanut- 
fiber twine, forming a network of meshes 13 inches square. The top 

extends out over the front end 3 inches; this probably is purely orna- 
mental. The funnel or lead is 19 inches long and 6 inches square at the 
opening. Just inside the mouth it is oval in shape, gradually tapering 
toa point. The last 6 inches on the bottom side of the funnel is open; 
the extreme end is closed. This forces the fish to find their way into 
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the main portion of the trap from the underneath side of the funnel. 
In trying to find a way of escape from a trap, fish usually seek places 
near the middle or top, and by having the outlet concealed near the 
bottom, there is little chance for escape. The fish are removed through 
a door in the rear. 

Traps are set both in shallow and deep water, near the edge of coral 
patches, or further offshore, in deep water, close to the fringing reef; 
also in ravines, runways, and holes among the coral, where the choicest 
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Fish-trap, Papeete, End Views. 

of fish exist, that can not be caught except by trap. A trap may be 
set in a well-selected place for 24 hours or more, without taking a 
single fish; and then again a dozen may be caught in a few hours. 
Fish inhabiting waters adjacent to coral reefs are very erratic, and a 
fair catch made in a particular locality one day is no sign that the 
same thing can be repeated the next day. 

It is stated that no natives of Tahiti use traps of their own inven- 
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tion, and that a great many of the fishing devices have been introduced 
by the natives of the Gilbert Islands. It is probable, however, that 
before these people came to the island the natives paid more attention 
to fishing than they do now. 

Torch fishing is carried on almost every evening when the weather 
is favorable. Soon after the sun sets the canoes paddle across the 
harbor and out through the passage in the reef. The fishing-ground 
being reached, torches of cocoanut husks are lighted. Both the large 
and the small fish are attracted; the large ones are speared, and the 
small ones taken in dip nets. Back and forth, about a half mile off 
the reef, the procession of torches may be seen far into the night. 
At certain seasons considerable quantities of flying-fish are captured 
by **torching.” We were told that on these excursions the fish-car is 
frequently brought into service. 

If fish are plentiful in the first part of the night, and ** torching ” has 
been a success, the fishermen leave the ground early; but if they are 
scarce, the morning is well advanced before the work is abandoned. 
Just at the break of day the fishermen bring in the night’s catch and 
the fish that have been held over in cars. Groups of men and boys 
may be seen coming along the road with large baskets slung over their 
shoulders filled with fish. Occasionally a team is seen laden with fish, 
but for the most part the carrying is done on the shoulders. Long 
distances are covered, partly by canoe and the rest by foot. Many 
fishermen, however, land their catch in canoes on the beach in front 

of the town, and then take it to the market. 

In the market, located in the middle of the town, there is a consid- 

erable variety of fish displayed in amounts of 50 and 100 pounds. It 
is a large 1-story building with the sides open to admit the free circu- 
lation of air. A portion of the floor space is divided into small stalls. 
There are also long tables arranged along the floor, on which the fish 
are placed before the customer in wrappings of fresh leaves and in- 

baskets made of cocoanut leaves. 
The price of fish varies from day to day, according to the supply 

and demand. Asa rule, fish of all kinds bring high prices, owing to the 
difficulty of catching them and their rapid deterioration. Ice is too 
expensive for use, and even if it could be had here at a reasonable 
figure the chances are that very little of it would be used on fish. 

The canoes of Papeete vary but little in shape and are similar in 
construction to those observed at Nukuhiva, previously mentioned. 
The art of canoe-making has rapidly declined since the island has been 
ruled by Europeans. Previous to that period and for some time after, 
the building of canoes was one cf the principal occupations of the 
people throughout the Society Islands and Paumotu group. Skill 
of no mean quality is exhibited in the old-style canoe, now only seen 
in private collections. They were large and composed of many pieces, 
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and great care was taken in decorating the war canoe with carvings 
and shells. The canoe for common use was far superior to most of 
those now seen among the islands adjacent to Tahiti. 

The average length of the canoes measured was 23 feet; 19 inches 
wide and 18 inches deep, width carried well forward and aft; outrig- 
ger 18 feet long, 63 feet from the side of the canoe; 13 feet between 
crosspieces leading to outrigger, the forward one connected with it by 
a stanchion 12 inches high, the after one leading directly to it and 
fastened with the usual cocoanut fiber. The stanchions are braced with 
withes. Wire is sometimes used. 

There seems to be no special pattern for the outrigger float. All 
styles were noticed—round, square, some sharp on the forward end 
and others blunt. The main body of the canoe is quite symmetrical, 
yet there is a decided lack of finish. 

Both long and short handled dip nets are used. The bow is 23 feet 
long by 14 feet wide; size of mesh 3 inches. The web is made of 
cocoanut and pandanus fiber. The large nets are of the former and 
some small ones of the latter material. The net hangs about 14 inches 
below the bow on the outer part and not over 3 inches on that part 
next the handle, thus forming a kind of a pocket. The nets are neces- 
sarily very light, for they must be handled very quickly when fishing 
with them on the reef and from the canoe. 

Canoe-bailers are made of one piece of wood, and are shaped like a 
hand flour-scoop, except that the bottom is nearly flat. The handle 
is on the inside and projects from the top horizontally toward the 
mouth. By having the handle on the inside the person who is bailing 
can work much longer without the hand becoming cramped than 
would be possible with the ordinary boat-bailer. The size of bailers 
examined was 17 inches long, 7 inches wide, and 3 inches deep. To 
make a bailer of this kind with tools such as were formerly used must 
have been slow and tedious work; but with modern tools at hand it is 
quite a simple matter; yet the introduction of modern tools has not 
improved the workmanship of anything connected with the canoes. 

It has been mentioned that large canoes have been mostly supplanted 
by clinker-built boats varying in length from 30 to 40 feet: 32 feet is 
about the average length, 5 to 6 feet wide, and 2 feet deep. Square 
stern and straight stem is the prevailing style. They are keel boats, 
straight on bottom, with little sheer. They are rigged with spritsails 
and carry two masts stepped well aft, with shrouds permanently fixed 
to masthead, temporarily set up to eye-bolts in the gunwale. They 
are well supplied with thwarts, generally seven, followed by large 
stern sheets. 
We were informed that these boats were all built by the natives. 

Good workmanship is displayed in every detail, showing that what 
they have lost in the art of canoe-making has been made up in modern 
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boat-building. The cost of a boat all rigged is $250. No fishing is 
done in them, but they are used in making passages to distant parts of 
Tahiti and the island of Moorea. The people of Moorea have the same 
kind of a boat, and it is not unusual to see a dozen or more of them 

lying at anchor off the beach in the harbor of Papeete, loading with 
general cargo, such as can be carried in an open boat. The weather 

at most seasons of the year being pleasant, passages from one island 
to another are made with safety. Many parts of the coast line of 

Tahiti are protected by outlying barrier reefs, inside of which canoes 
and boats can navigate in smooth water when it is choppy outside. 
From November 6 to the 15th the A/batross again lay in the harbor 

of Papeete. This time less general collecting was done than during 
our previous visit. The material collected at the various islands was 
packed and made ready for shipment to Washington. 

Wire fish-traps were set on the reef in shallow water off the south- 
east side of Motu-uta Island, remaining down from the 7th until the 

14th. After having been set 24 hours they were hauled, but nothing 
was in them. At the end of two days two of the traps were shifted 
farther in on the reef in shallower water. Here nothing was caught, 
and they were shifted back to where they were first set. Nothing was 
taken until the third day, when 4 fish were found in them, and imme- 
diately following these 11 others were caught, all in traps having live 
fish in them for a decoy. The first decoy was caught on a hook; the 
first four specimens taken in the traps were also used for decoys. 

However plentiful fish may be around a trap, they seldom enter it 

the first day or two. It has to be carefully investigated from a distance 
until a certain amount of confidence is gained before approaching 

nearer. Native fishermen rarely visit a trap under four or five days 
from the time it is set. 

On the morning of November 15 the ship left Papeete and steamed 
over to the island of Moorea, where it lay to off the northern end during 
the afternoon and part of the evening. In the afternoon several schools 
of horse mackerel passed by, followed by large flocks of birds. 

The following day we skirted the shores of Huaheine, Raiatea, and 
Tahaa islands. In the passage separating Raiatea and Tahaa a large 
number of canoes were engaged in fishing. The islands are circled by 
a barrier reef forming a channel from a half to a mile wide. In the 
evening the ship anchored in Hurepiti Bay on the southwest side of 
Tahaa. At the entrance of the passage were two natives fishing with 
spears; they were up to their knees in water and towing their canoes 
after them. The shore in all parts of the bay is very precipitous, 
cocoanut trees and other vegetation growing to the water’s edge. The 
beaches are narrow and steep and at high water are covered. Only a 
few huts were visible from our anchorage, and they were built on piling 
over the water. 
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The surface electric light attracted a number of small fishes and 
several forms of crustacea. A crab net and wire fish trap were set, 
but neither took anything; the former was hauled repeatedly, the 
latter was taken up in the morning. 

BORA BORA. 

This is one of the important islands of the Society group, situated 
10 miles from Tahaa. The village has a population of about 750 peo- 
ple. One day was spent here collecting and gathering information. 
Very little fishing is done near the village; the principal grounds are 
on the west side of Tupua Island, 2 miles distant. We were informed 
that a number of stone traps were located on this part of the island. 
The beach on the north and west sides is said to be free from coral 
and rock and a suitable place for operating seines. 

Fish are taken here by hook and line, seines, and traps. Seines vary 

in length from 100 to 150 feet; 25 fathoms deep; mesh, 24 and 34 

inches. One of the seines measured 60 feet in length, 12 feet deep, 
53-inch mesh. For floats pieces of koa wood are used, and for sinkers 
pieces of coral rock are fastened at regular intervals to the foot-line. 
These seines are operated in two ways—dragged ashore on the beach 
and used as a kind of a trap. The seine is carried on the shoulders of 
the fishermen to the place where it is to be set, and dropped gently 
into the water, forming a semicircle, sometimes the mouth facing 
offshore and at other times inshore, this being regulated by the position 
of the fish; one man stands at each side of the mouth, holding the ends, 
and two are at the bunt; several canoes are stationed off the mouth, 

and a number of men form a line between the canoes and the mouth of 
the seine, thus forming a lead; everything being ready, the canoes 
slowly approach the net, keeping the paddles splashing all the while 
to frighten the fish toward the seine. Some of the fish will, of course, 

escape, but the continual kicking and the splashing of the paddles has 
the effect of driving others into the net. The seine is then closed up, 
the foot-line drawn together, picked up, carried to the shore, and the 

contents placed in live-cars. 
Live-cars serve to carry live bait to the fishing-ground and to take 

back alive the fish caught. The live fish taken to the fishing-grounds 
are not used in connection with the seine; they are liberated on the 
reef in places where large species of edible fish are known to exist, to 
attract them from their hiding-places, the fishermen standing by with 
spears to capture them as they come forth in pursuit of the small fry. 
This is one of the favorite methods of fishing, not, however, on account 

of capturing any more fish than with the seine, but for the amount of 

sport connected with it. 
The cars are made of stout withes woven together basket fashion, 

over a light frame. In shape they are somewhat like a dugout witha 
very blunt bow and stern. There is more work in one of them than 
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in an ordinary canoe. An effort was made to purchase one, but the 
owner could not be persuaded to part with it. Length of car, 9 feet 
6 inches; width, 3 feet; depth, 2 feet 6 inches. 

Almost every species of fish, including sharks, found on the reef are 
taken in the stone traps. Most of the small fish are speared; sharks 
are taken in seines, the seine placed at the mouth of the trap and 
dragged inside toward the head, which causes the sharks to become 
entangled in its folds, when they are easily captured. Sharks are taken 
mostly for their fins and tails; they are sold to traders, who in turn 
dispose of them to Chinese. 

Mm. s) 

Z 
Fish-car, Bora Bora. 

The beach in front of the village proved too rough for seine work. 
Hauls were made in all the available places, including two sloughs; 
mullet and crabs were the principal species taken. A fish-trap and a 
crab net set on a reef close to the ship were found empty, and hand 
lines were also tried unsuccessfully. 

THE COOK ISLANDS. 

On November 21 we arrived at Aitutaki, an island belonging to the 
Cook or Hervey group. Having been informed that our time on 
shore would be limited, the only apparatus taken ashore was a small 
seine. The beach near the village was found to be very smooth. The 

seine was hauled six times, and five species of fish were caught. 
We learned that nearly all of the fish consumed at the village were 

taken on the reef and off a number of islets lying to the southward. 
On the reef surrounding the islets are several stone traps built on the 
same plan as those in the Paumotu group. The rim of the barrier 
reef near the village is quite wide, and on it are many pools in which 

fish are found at low water. 
The natives of this island have three ways of taking fish from the 

traps—with spear, with a basket-shaped dip net, and with a heavy 
piece of webbing used in the manner of a drag seine, as at Bora Bora. 
Many of the fish which enter the traps are comparatively large, and 
the apparatus for capturing them is correspondingly strong. 

The bow of the basket-shaped net is 9 feet long and 3 feet wide, 
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FISH TRAP, AITUTAKI. 
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consisting of a withe bent to the desired shape, and a brace on either 
end which forms a handle. The net is 3 feet deep and made of cocoa- 
nut fiber and cotton webbing. As much cotton is now used as native 
material, it being supplied by traders. It takes two men to handle 
the net; it is held across the mouth of the trap and the fish are driven 
toward it from the other end. As fast as fish are caught they are 
thrown into a canoe. 
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Large Dip Nets, Aitutaki. 

Shark nets are of heavy material, are 40 to 50 feet long, 6 feet deep, 
and have a mesh from 5 to 6 inches. Occasionally sharks enter the 
traps. As soon as one comes in contact with the net, it is wrapped up 
in it, which renders it helpless, and it is then easily dispatched. 

Hook-and-line fishing is carried on outside the lagoon, off the reef, 
the hooks being similar to those described on page 768. This hook was 
at one time the only style in use in most parts of the South Seas. 

The wicker-work fish-traps differ in design from those observed at 
other islands. They average 2 feet in diameter at the bottom, 1 foot 

across the top, and 20 inches high. The mouth or lead is at the top 
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and extends to within 4 inches of the bottom; diameter of lead, 54 
inches. The bait is fastened at the top between the lead and the inner 
side of the trap. A door opens on the side. In order for a fish to 
reach the bait it must pass through the funnel out into the trap and 
then to the top. When once through the funnel it is very difficult for 
a fish to escape. The traps are set in various depths of water, in the 
lagoon, on the reef, and outside. Stones are fastened to the bottom to 
anchor them. Instead of a single buoy at the surface to mark the 

spot where set, pieces of wood about 7 inches long are attached to the 
buoy line about 5 or 6 feet apart. A string of these floats, reaching 
from the surface to the bottom, is attached to each trap. Why one 
large surface buoy is not used instead of so many small ones we were 
unable to learn. 

The canoes observed on this island do not differ, except in a few 
minor points, from those of Tahiti and many of the islands in the Pau- 
motu group. At the first glance it was quite evident that the style 

and finish had undergone a change from the original; they lacked many 
qualities found in canoes at isolated islands. One canoe measured 13 
feet long, 13 inches wide at the gunwale, and 16 inches at the water 
line. The original shape of the log had been retained amidships, which 
accounts for the difference in width. Both bow and stern turned up, 
commencing at the water line and carried out almost to a point. A 
deck covered the forward part 23 feet and on the after end 14 inches. 
There were mast steps both fore and aft; mast partners on the after 
side of crosspieces. Outrigger 6 feet from the side; outrigger float 
12 feet long, 6 inches wide, and 4 inches thick, turned up at each end. 

Crosspieces of frame 7 feet apart and connected to the float by pins 
or stanchions, consisting of a tree branch, the butt ends wedged into 
holes cut in the float and the crosspieces seized to them. No brace of 
any kind to strengthen frame. As little work as possible seems to 
have been performed on the canoes of this island, and that in the most 

careless manner. This arises from the fact that whale boats have been 
in use here for many years. 

NIUE OR SAVAGE ISLAND. 

We arrived at this island November 25 and landed at Alofi village 
on the northwest side. There are ten other villages, two of which are 
considerably larger than Alofi. The total population of the island is 
about 4,000. We saw nothing to indicate that any great amount of 
fishing is carried on. There is no barrier reef to form a lagoon, and 
the fringing reef on this side of the island being narrow, the oppor- 
tunities for extensive fishing are limited. 

The only fishing apparatus observed was a net 60 feet long, 6 feet 
deep, with a 2-inch mesh. It could have been used either as a drag 
seine or gill net, but was probably put to the former use. ‘The floats 
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were made of koa wood, 3 inches long, 1 inch in diameter, and 10 feet 
apart. On the foot line were fastened pieces of coral. The head and 
foot ropes are made of the usual cocoanut fiber, the webbing of some 
native material unknown to us. 

In some respects the Niue canoe is different from any heretofore 
examined, particularly in ornamental display. It also has a crowning 

deck 8 feet forward and 7 feet aft. The main body is practically the 
same as found at many other islands; that is, the bottom is dug from 
a single log, the top is made of several pieces, and the two parts are 
joined together with cocoanut-fiber twine; pandanus leaf between the 
seams, covered with a white pitchy substance. On account of the 
scarcity of logs of suitable size the bottom is solid and the top is built 
up of strips. 

At the place where we landed there were several canoes hauled high 
up on the bluff, there being no beach on this part of the island, and as 
the fringing reef is narrow it affords‘no protection. The canoes were 
covered with heavy matting and palm leaves to protect them from the 
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Sketch of Half Canoe, Savage Island. 

sun. Seeing that we were interested in the canoes, the natives gave 
every opportunity to photograph and take measurements, and were 
apparently pleased that we were interested in things which they 

possessed. The large canoe measured 25 feet over all; decked over 
forward and aft, the deck hewn out of a solid piece, carved on the top 
and sides; width of canoe, 16 inches at the gunwales and 18 inches 
where the top and bottom join together; depth, 13 inches; outrigger 
float, 10 feet long, 54 feet from the side; outrigger frame, consisting 
of 3 crosspieces 3 feet apart, fastened to the gunwales with coir sen- 
nit and connected to the float by stanchions 12 inches high. In the 
canoe under each crosspiece was a spreader, consisting of a withe bow 
bent in, the top or ends about an inch above the gunwales, the bow 

part raised from the bottom 7 inches. The bottom of the canoe being 
solid, no strengthening timbers were needed. Hanging to the outside 
gunwales was a single row of sea shells, all of one species and evenly 
matched as to size. There was nothing in this and other canoes exam- 
ined to indicate that sails are used. 

The people of this island do not seem to depend so much on fish as 
those living on atolls. Here the ground is more productive and fur- 
nishes food in abundance, 
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THE TONGA ISLANDS. 

EUA. 

Our next landing-place was Eua, a small island in the Tonga group, 
surrounded by a fringing reef and covered with a rich growth of veg- 
etation. The eastern shore is very precipitous, with a number of small 

caves close to the water’s edge, into which the sea rushes with great 
force. Many ‘‘ blow holes” were observed in the old coral rock. In 
a few places small sandy beaches had formed immediately in the rear 
of the beach rock, but its ragged front would prevent any attempt at 
collecting with a seine. 

The ship lay to off English Roads, and a party landed at Ohonua 
village, on the western side of the island, a place of about 300 inhabit- 
ants. We could find no suitable places on the reef for collecting with 
a seine. In a small stream on the outskirts of the village 14 mullet 
were caught ina Baird seine. Numerous snags in the stream prevented 
even a small seine being used to advantage. We followed up the 

stream for a half mile without finding any better seining-ground than 
at the mouth. By clearing out the bed of the stream fairly good 
results might possibly have been obtained. 

While there were no canoes at the village or anywhere in the imme- 
diate surroundings, it is unlikely that these people are without them. 
There may have been a number away on some excursion at a distant 
part of the island. 

Hauled up under cover, near the mouth of the stream, was a square- 
stern, straight-stem, clinker-built boat, sloop-rigged, 25 feet long and 
9 feet wide, decked over and with a standing room or cockpit aft, and 
a 2 by 3 foot hatch forward leading into the hold. This boat had 
probably been purchased from some passing trader and used only in 
visiting neighboring or distant islands. It apparently had not been 
in the water for a long time. 

The entire absence of nets or other apparatus led us to believe that 
but little fishing is carried on at this island, and as near as we could 
learn it is all done with spear. In the evening three men, carrying 
torches of cocoanut husks, were engaged in spearing fish on the reef. 

TONGA TABU. 

A visit of two days was made to Nukualofa, on the island of Tonga 
Tabu. Shore collecting was carried on at both stages of the tide. 
A platform makes off a long distance from the shore, and, like most 
reefs of its kind, exposed at low water, contains many pools in which 
are small fish. Compared to many other reefs of a similar character, 
a scarcity of fish and other animal life was found. At low water a 
collecting seine was taken to the reef and repeated trials were made 
in the pools, but with only negative results when used in the ordinary 
way. By using it in the manner of a trap, as was previously done at 
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other islands, a few fish were captured. Several species of crabs were 
taken with a dip net. It was impossible to haul a seine on any part of 
the reef visited. Spear, trap, and dip net are more useful and are 
used by the natives. 

In front of the town, and for a number of miles on either side, is a 
long, narrow, sandy beach; this suddenly merges into the reef plat- 
form, and it is only when the tide is high that a seine can be hauled 
on any partof it. One afternoon was spent in fishing with seine along 
this beach. The principal part of the catch was mullet, and flounders 
were also taken in a number of hauls. 

Hand-lines with various kinds of bait were over the side of the ship 
most of the time, but not evena bite was felt. A crab net was set and 

repeatedly hauled without results. 
Four wire traps were set on the reef, two near a native trap, and 

two on the edge of the reef, in about 6 feet of water. They were down 
24 hours and were visited three times, but nothing was taken in them. 

A trammel net was set in 12 fathoms of water, remaining down 24 
hours; no fish were found in it. 

The natives of Nukualofa do not apply themselves very industriously 
to fishing, but are more given to raising fruit for the Australian and 
New Zealand markets, there being a line of steamers plying between 
those countries and Tonga. Since this line was established the natives 
have given less attention to fishing than formerly. The making of 
fine canoes and fishing apparatus is looked upon as of minor importance 
as compared to labor which will bring them a few dollars. 

So far as we could Jearn, no fishermen are regularly engaged, except 
when the steamer arrives; then men and boys repair to the reef and 
capture enough for her wants; at other times the women and children 
do most of the fishing, supplying the immediate wants of the town. 

Like most places in the South Seas, fishing here is to a considerable 
extent carried on in the night. Spearing is the principal method of 
‘apture, though hook-and-line fishing is at times performed. We saw 
none of the latter and very little of the former method. One evening 
a few men and boys gathered on the reef, the men with spears and the 
boys carrying torches. When the tide is high a canoe to hold the fish 
is generally towed along the beach by one or two boys. When the 
reef is bare, baskets made of palm leaves are carried on the backs 
of men, women, and boys to deposit the catch in. At high water fish- 

ermen confine themselves close to the beach, where mullet generally 
school in considerable numbers. At other times they travel over the 
reef, searching in all the pools for fish, jumping from one to another 
in bare feet over the sharp coral, ever on the alert for the slightest 
movement inthe water. ‘The light of the torches thrown suddenly into 
the pools or little channels will startle fish that may be at or near the 
surface, causing them to dart into holes or try to make their escape 
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through an outlet. It is then that the accuracy of aim is exhibited by 
the spearman. 

On the outer edge of the reef was a native fish-trap, unlike all others 
noticed, and built of bamboo poles and wire netting. The stakes were 
8 feet long and 3 feet apart, driven in the crevices in the coral. The 
wire was attached to the stakes 3 feet from the top. At high water 

the top of the wire was 
Pe just awash; offshore lead, 

200 feet; inshore lead, 
150 feet. The trap proper 
was built somewhat in 
the shape of a heart, 60 
feet in diameter. This 
was the only trap noticed. 
There may have been 
others elsewhere of differ- 
ent construction, for the 

reef covers a large area. 
Our work kept us within 
a few miles of the village, 
and only a small portion 
of the fishing-ground was 
explored. 

The canoes of Tonga do 
not materially differ from 
many of those noticed in 

the Paumotus. The natives of Tonga Tabu, like the people of many 
other islands, have been too long associated with civilization not to 
have lost a great deal of their ability as canoe-builders, and probably 
never again will the beautifully made canoes be seen among the islands 

of this group. Boats of every description are fast supplanting the 
dugout and all other forms of canoes. 

One canoe was measured, which will answer as a type: Length, 17 
feet; width, 14 inches; depth, 15 inches, dug from one piece of wood. 
A top rail 4 inches deep and 1 inch thick ran the whole length, 
and was seized on with the usual cocoanut-fiber thread. The holes 
through which the seizing passed were 4 inches apart, and on each side 
of the seam was a bamboo strip; nogum or pitch inthe seam. At the 
water line the canoe was 2 inches wider than at the gunwales; very 
round on the sides and bottom. Stem straight, stern tapering nearly 

toa point. There were two thwarts, one forward, the other aft, and 

both nailed to the gunwales. The crosspieces forming the frame of 

the outrigger were 6 feet apart, and they were also nailed to the gun- 
wale, the outer ends being fastened to the float by withes wound 
around pegs. The float of the outrigger was made of koa wood, 10 

feet long, 44 inches in diameter, and 3} feet from the side, 

‘al 
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Fish-trap, Nukualofa. 
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NAMUKA. 

This is a small island belonging to the Tonga group, about 58 miles 
north of Nukualofa. The Albatross arrived here December 2 and 
anchored 2 miles off the village. No collecting was done on Namuka, 
but a landing was made on an islet not far from our anchorage, where 
we found fairly good beaches for hauling a seine. A reef surrounds 
the islet, and between its inner edge and the shore is a level stretch 
covered with coral sand. It makes off from the shore quite steep for 
about 30 feet, then continues level fully 100 feet, terminating in a 
fringe of old coral, on the outside of which commences a growth of 
live coral. 

Nine hauls were made with the seine along the beach. The result 
was a few half-beaks, crabs, a small flounder, and a variety of coral 
fishes. The water was exceptionally clear, which, in all cases, is 
against successful results. There was a scarcity of life on the reef 
and in consequence a very small collection was obtained. In a hut 
were four natives, they having come across from Namuka the evening 
before to fish on the reef. They had taken one fish, which they were 
eating at the time we met them. A number of small seines were 
hanging in the trees in front of the hut; they were machine-knit and 
require no special mention. 

The canoes belonging to the natives were about the same as those 
we saw at Nukualofa, except that they were decked over forward and 
aft; the deck was made of tops and sides of boxes. 
A wire trap was set on the reef, in which a hermit crab was taken. 

Hand lines over the ship’s side-caught nothing. 

VAVAU. 

A run of 110 miles in a north and easterly direction brought the 
Albatross to Vavau, the last island visited in the Tonga group, where 
we remained part of two days, anchored off Neiafu. 

While Vavau in most parts is rugged and precipitous, with prom- 
ontories projecting into the sea, yet in the harbor of Neiafu was found 
the best beach for seining since leaving Nukuhiva, Marquesas Islands. 
This beach lies about a mile from the village; it makes off to a point 
and is very smooth, being composed of fine coral, sand, and mud. In 
all other parts of the harbor within 3 or 4 miles of the village the 
shore is very steep, and in the few places where small beaches appear 
they are strewn with masses of broken coral. 

It was stated that the natives do but little fishing in the harbor, the 
water being too deep. At one time dynamite was used in capturing 
fish. Fora number of years its use has been prohibited, since which 

time fishing has been performed by simple methods. 
On the beach above mentioned the seine took 350 fish in number, 

among which were half-beaks (two species), mullet, and many small fry; 
F, C. 1901—50 
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specimens of each kind were saved. Just back of the beach on a high 
bluff is a small village. As the seine was being hauled the natives 
came down to the beach to watch the operation. They seemed aston- 
ished that we should save fish for which they had no use. They would 
pick out certain kinds of fish, point to their mouths, shake their heads, 
as much to say that they were unfit to eat. A fish not fit to eat was, 
in their estimation, of no value. We were informed by a white man, 
who had a boat-building establishment at the foot of the bluff and on 

the upper side of the beach, that the people of this village do but 
little fishing. 

A trammel net was set in 24 fathoms of water not far from the ship 
and close to the beach. Fish were abundant, but none was taken. 

Just back of the village is a lagoon, in which the natives do most of 
their fishing. Its entrance is cut off from the harbor by a high bluff, 
around which the distance is about 7 miles. The beach in the lagoon 
is smooth and makes off from the shore a long distance, and so far as 
we could see is free from coral. A number of seines were hanging 
over poles to dry; they were cotton and machine-made. The people 
were all too busy trading with the ship’s company to do any fishing, 
consequently we saw none of their methods in operation. -If one could 
remain long enough at each island to witness the various occupations 
of the people many interesting facts could be learned. 

A favorite way of fishing is for men, women, and children to turn 
out ina body, surround a school of fish in canoes, pushing before them 
long branches of cocoanut palms. The branches frighten the fish and 
cause them to crowd together; they are then easily driven into shallow 
water and kept there by continual working of the leaves. Quantities 
of poisonous berries are then thrown among the fish, which cause them 
to rise to the surface in a stupefied condition, when they are captured 
with spear and dip net. 

The canoe of this island is practically the same as that of Tonga. 
It is said that about thirty years ago canoes ranging from 40 to 60 feet 
were common among the islands, but it is doubtful if there is now 
one in the entire Tonga group. Large canoes were built of many 

pieces, the logs being too small to produce one much over 20 feet in 
length. The cutter, schooner, and small sailboat, introduced about 
forty years ago, have taken the place of sailing canoes. The canoes 
of to-day are made with modern tools; those previous to the coming of 
the white man with native manufactured tools. The fact that a white 
man can build a cutter and several rowboats in the same time it takes 
a native to build a dugout has a tendency to discourage the latter 
from entering into competition, and, moreover, his association with 
civilization has not made him more energetic than he formerly was. 
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THE FIJI ISLANDS. 

Kambara was the first island landed on in this group. It is small 
and somewhat isolated, and as a result its people have retained many 
of their old customs. 

Fishing is carried on in the usual manner of natives, whose only 
object is to supply their immediate wants. Basket fish-traps, hook and 
line, spears, and seines are used. The reef extends off from the shore 
but a short distance. At low tide it is mostly bare, leaving the usual 
pools from which fish are captured with spear. The traps are the same 
kind as described on page 780. They are set in deep pools on the reef, 
and when the sea is smooth are placed in deep water on the outside of 
the reef. Stonesare put in the bottom for ballast. We did not see any 
buoys used for marking the position of the traps. 

On the village side of the island, the side on which we landed, the 
beach is not suitable for collecting with seine; but several attempts 
were made, meeting with poor success, tearing the net badly. The 
result was 1 flounder and 5 gar-fish. 

Needle, Kambara, Fiji. 

While we saw no beaches where seines could be used, yet no doubt 
there are places where they can be operated, for in walking through 
the village we came across several seines 40 to 50 feet in length and 
6 to 9 feet deep. The mesh was small, averaging 2 inches. The 
seines were made of fine cotton twine and were hand-knit, with floats 

of koa wood, and small pieces of coral seized to the foot line. A bam- 
boo mesh board is used, the same pattern as seen in all parts of the 
United States. The needle is like that used by Italian and other fish- 
ermen in the Mediterranean, and is also found in the Tonga group 

and Society Islands. 
At Kambara, for the first time, we saw the double canoe of the South 

Pacific, but at a great disadvantage, it being hauled up on the beach 
and covered over with palm leaves. There were also on the beach 
several single dugout canoes, one of which was measured. It was 31 
feet long, 2 feet wide at the gunwales, 2% feet at the turn of the bilge, 
and 2+ feet deep; round-sided and quite flat on the bottom; bow quite 
sharp; straight stem; stern gradually tapering to almost a point. In 
digging out the canoe, raised portions of wood 2 inches wide and 1 
inch deep had been left, forming clamp and bilge strakes. Body of 
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the canoe three-fourths of an inch thick. Outrigger float, 18 feet long 
and 15 inches square, turned upat each end and shaped like the bow of 
a boat. Distance of float from the side of canoe 74 feet. The frame- 

work of the outrigger consisted of 5 crosspieces 34 feet apart and pro- 
jecting out by opposite gunwale 12 inches, fastened to pole running’ 
parallel with the canoe. The stanchions connecting the outer ends of 
the frame to the float were 15 inches high, and were made of tree 
branches cut to form a fork, the butt ends being inserted in the float, 
the crosspieces seized to the upper ends of the fork. The frame was 
braced with 4 poles. These canoes have no braces, ribs, or thwarts on 

the inside, neither do they carry a sail. In every part they are neatly 
made, much care having been taken to make them smooth. 

In every detail the double canoe displayed fine workmanship, show- 
ing that the old style of canoe-making, at least on this island, is not 
lost. It would be quite difficult to describe a double canoe; there are 
so many parts connected with it and so peculiarly put together that 

almost any description given will convey little meaning unless accom- 
panied by a series of photographs or sketches. Photographs should 
be taken from various points of view under sail. At this late date 
these are hard to obtain, for canoes of this type are seldom seen 

except in remote regions. 
The following measurements may give some idea as to the general 

features of a Fijian double canoe. One canoe is invariably larger than 
the other, and the smaller is to the larger what an outrigger is to a 
single canoe. The larger canoe was 40 feet 9 inches long, 22 inches 
wide at the gunwales and 27 inches at the bilge. The other measured 
374 feet, 204 inches wide at the gunwales and 23 inches at the turn of 
the bilge; depth of each 2 feet 5 inches. Each canoe was dug from a 
single log. They were 74 feet apart, connected by what may be called 
a platform 16 feet long, 10 feet 10 inches wide, projecting out over 
the opposite gunwale of each canoe and raised up 12} inches, the 
forward and after ends resting on thick pieces of wood neatly fitted in 
thwartships, which form a double bulkhead. Between the bulkheads 
on each side a heavy piece of wood was fitted to the gunwale, the 
whole forming a kind of coaming; similar fittings were on the small 

canoe. 
The platform connecting the canoes was made of stout poles and 

seized to the coamings 15 inches apart. That part of the platform 
covering the large canoe was covered with planks 5 inches wide and 
3 inches thick, and fastened to the poles by cross seizings of heavy 
cocoanut sennit. On the platform in the center of the large canoe 
was a thatched-roof house, one side of which was open. In it was a 
bunk large enough for two people. The house was 6% feet long, 4 
feet wide, and on the front side 3 feet high, the roof sloping to the 
platform in the rear. On each end of the platform near the outside 
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edge was a hole 8 inches square, in which the steering paddle is placed. 
Again, on one side of the platform, over the hold of the canoe, was an 

opening 3 feet long by 18 inches wide, through which water is bailed. 
The bow and stern of the main canoe differ considerably, the stern 

ending somewhat in the shape of a top, big end up, 7 inches deep and 
5 inches across; the bow gracefully shaped, sharp and slightly turned 
up from where the water line begins. On the outside of each canoe, 
commencing at the break of the platform, 14 inches from the side, on 

Small Sailing Canoe, Fiji.” 

a level with tne gunwale and joining at the bow and stern, was a pole 
‘ail, and on the platform above a protection rail 8 feet long and 2 feet 
high. On the top side of the platform was the mast step, carved out 
of a solid piece of wood, resembling the hub of a carriage wheel; the 
step was lashed to the heavy planking of the platform. The foot of 
the mast in these canoes is not placed in the step, but rests against it, 
first on one side and then on the other, according to which end of 
the canoe points to the wind. The head of the mast always leans 
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forward, and as the bow and stern alternate in position when working » 
to windward, it necessitates the shifting of the mast each time the 
course is changed. 

It is well known among seafaring men that the South Sea canoe does 
not tack in beating to windward in the same manner as a sail boat— 
that is, first presenting one side to the wind and then the other. With 
the canoe the same side is always to windward. In running before the 
wind great care has to be taken not to jibe the sail. 

There were no sails or masts to be seen. The double canoe is steered 
with two paddles. Those that we saw were 13 feet long, the blades a 
little over 6 feet, made of hard wood, and very heavy. 

At the village a double canoe, larger than the one just described, was 
in process of construction. It was 48 feet long, 27 feet wide on top, 
and 3} feet at the turn of the bilge, and 2% feet deep. That work had 
only recently ceased was indicated by the newly made chips lying 
about. Our appearance off the island had no doubt put a stop to any 
work that might have been going on at the time of our arrival. The 
body of the canoe was nearly completed, and heavy pieces of timber 

for the connecting framework were on the ground ready to be worked 

Steering Paddle for Double Canoe, Kambara. 

into shape. No tools were in sight, but the marks in the wood led us 
to believe that an adze and broad-ax had been used. Ridges of wood 
had been left inside of both of the canoes, representing clamp and bilge 
strakes. No trees were noticed on the island that at all corresponded 
with the size of the canoes. It was not learned where the timber came 

from for building. 

SUVA, VITI LEVU ISLAND. 

In the harbor of Suva a fairly good collection of fishes was obtained, 
mostly taken in seines. Three sizes of seines were used, namely, 15, 

75, and 150 foot. In the afternoon and the evening of our arrival 
hand lines were kept over the side and were carefully tended, but with 
no success. Two wire traps, set close by, captured 2 fish, both of the 
same species. After dark the surface electric light was put over, 
which attracted a number of small fry, and several species were taken 

with a dip net. 
The following day and during the time we lay at Suva hand lines of 

various sizes were employed in different localities with negative 
results. Wire fish-traps and crab nets were set ina number of places, 
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the former taking 4 fish (2 species) the latter nothing. A trammel 

net set in 12 fathoms of water, not far from our anchorage, was down 
three days; it was ‘‘under run” each morning, but failed to catch 
anything. 

No great amount of shore collecting was done in the immediate 
vicinity of Suva. The seines were operated in a number of places near 
Suvavu, a small village 14 miles from Suva, on the north side of the 
harbor. Hauls were also made at the mouths of Wai Lami and Wai 
Navasi rivers. These streams converge into one at their mouths, 
forming a shaliow basin. At low water the basin nearly runs dry, 
except in the middle, where a small channel has been cut through the 
soft mud and sand by the current. On the banks of the streams and 
on either side of the basin along the shore it is impossible to haul a 
seine at high water, owing to the heavy growth of mangrove trees. 
These not only cover the beach proper, but in many places extend 
some 30 or 40 yards below the beach line. Fully 100 yards from the 
shore the bottom is smooth. Beyond this point commences the reef, 
upon which numerous patches of coral appear, which extend offshore 
some 1,500 feet and at low tide are just submerged beneath the surface. 
It was found that the seine could be used to the best advantage at half 
tide, as it was then free from the coral below and the mangrove trees 
above. 

A short distance to the westward of the above-mentioned streams, 

and directly in front of Half Cast Village, is a short beach, where 
several good hauls were made. Altogether 500 fish were caught here 
and off the mouths of the streams, among which were many mullet. 
About a dozen species were secured. : 

Our success was largely due to the condition of the water, which at 
most times was roily, caused by the seine stirring up the sand and 
muddy deposit. In places of this kind it is quite an easy matter to 
ratch fish, and an extended stay in this locality would no doubt result 
in a collection above the average. 

The natives of Suva do not seem to be energetic fishermen. During 
the time the A/batross remained in the harbor we saw no fishing going 
on. Ona number of occasions, however, several parties were observed 
taking fish from a trap. Judging from the number of traps which 
were located in different parts of the harbor it would seem that fishing 
with hook and line, spear, or other apparatus is not carried on to any 
great extent. 

Suva is a town of considerable importance, having a line of steamers 

touching regularly at different islands in the group, and the large 
steamers employed between Sydney and Melbourne call here at fre- 
quent intervals, creating a demand for native labor. It is therefore 
natural that at times an occupation like fishing should be abandoned 
for work more profitable. 
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The formation of the harbor and the many small streams emptying 
into it, together with the long flat reefs bordering the shore line, 
makes a desirable place for traps, and the work of tending them is 
slight as compared to chasing fish with spear and dragging with seine. 
Thirty-odd traps were counted, scattered along the shore fora distance 
of about 2 miles. These traps must capture more than enough fish to 
supply the town and surrounding villages. No regular markets are 

maintained. 
The traps examined were of the same shape as the one described at 

Nukualofa, except that on the side of the pocket is a smaller one 8 feet 
in diameter, from which the fish are taken. The traps are made of 
bamboo poles and palm leaves, the poles driven into the sand and dead 
coral 4 to 5 feet apart, the average height 6 feet. The palm leaves 
reach within 6 inches of the top; average diameter of pocket 30 feet; 
the leads vary in length from 150 to 300 feet. 

The cost of a trap of this kind is within the reach of every native 
who has a shore privilege. 

At Vavau we were informed that when we reached Suva we would 
be apt to see many of the large sailing canoes, but only small paddling 
canoes, such as are employed about the harbor peddling fruit, fish, ete., 

were seen. 
The large canoe of early days seems to have been supplanted by the 

English cutter. Those used here average from 40 to 50 feet in length, 
10 to 12 feet beam, deep draft, and cost from $400 to $600. They carry 
a large spread of canvas, mainsail, fore-staysail, jib, and club-topsail. 
They are easy to handle, sail well, are seaworthy, and carry consider- 

able cargo. The natives living on the large islands of the group were 
quick to see the superior qualities of the cutter, which for cruising 

among the islands is as serviceable as the canoe and in many respects 
superior. 

If there be many large canoes in the Fijis they are no doubt confined 
to the outlying islands like Kambara, where little communication with 
the main islands is carried on. While the cutter possesses qualities 
not found in the canoe, yet, on the other hand, there is something about 
the latter that appeals even to the white man; their barbaric beauty, 
unique and original design, harmonize so perfectly with the surround- 
ings and people that it is a pity they are passing away. To visit the 
Fiji Islands without seeing the big sailing canoe, manned by natives in 
their picturesque dress, is as unromantic as to visit Venice and find 
the steam launch substituted for gondolas. 

The single dugout canoe of Suva does not materially differ in gen- 
eral build from many seen at other islands, except that in the center 
they are platformed over, the platform being 7 to 10 feet long and 5 
to 7 feet wide, projecting out over each side from 12 to 18 inches. The 
platform is used for stowing things upon, such as fruit, vegetables, 
fish, ete. On no occasion did we observe anything stowed in the 
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bottom. It is evident that this type of canoe is not used much out- 

side of the harbor; but it is well adapted to carrying light freight from 
point to point along the shore and peddling among the vessels in the 
harbor. There are no particular points of good workmanship in these 
canoes; nails, wire, bits of string, and rope are freely used in fastening 
the outrigger frame together. Some canoes have three and others four 

crosspieces to the outrigger frame; the majority have four. 
At Suvavu several canoes were hauled up on the beach. The largest 

was 30 feet long, 14 inches wide, and 14 inches deep, and straight- 
sided; the bow and stern the same shape—very sharp, straight on the 
bottom fore and aft, turning up quickly at either end. Some were 
made of two pieces; this one was made from one piece. ‘The bow and 
stern were decked over, and in the middle portion was a kind of a 
washboard, 10 feet long and + inches high, which joins to the deck. 
The platform and outrigger frame were attached to the washboard. 

The platform was 8% feet long by 34 feet wide; there was an open 
space on one end for bailing out the canoe. The platform and wash- 
board were made of boards which evidently had been picked up on 

the beach. The outrigger float was 12 feet long, pointed on the ends; 
distance from the side of the canoe 7 feet. Stanchions connecting 
float to the outrigger frame were made of withes 12 inches high and 
four attached to each crosspiece. 

The natives of Suva do not propel their canoes 1n the same manner 
that most natives do. Instead of sitting or squatting down, using the 

paddle at the side, these people stand up and secull. The paddle is 
placed in one of the holes of the framework at the side of the canoe 
and the sculling is performed ina manner directly opposite to the 
way a white man sculls. The Fijian style is to face toward the bow 
with handle of the paddle in front of him, it resting against the after 
side of the crosspiece. The result is the same as in the ordinary way 
of sculling except that there seems to be less power exhibited. The 
paddle is kept perpendicular in the water, which gives it less leverage 
than if held at a slant. Two or three men can scull at the same time. 
We saw no canoes fitted with masts and sails, but were informed 

that small sail canoes are frequently seen in the harbor. 
Natives living in the interior of the island bring their products to 

market down river in what may be termed freight rafts, made of 
bamboo poles lashed together in the shape of a double canoe. Kach 
bunch of poles is about 40 feet long and 4 to 5 feet in diameter in the 
center, tapering at the ends. The bunches are placed side by side a 
few feet apart, and connected by a bridge of the same material; on 
this bridge is a platform housed over in a manner somewhat similar 
to a native hut on shore, top and sides thatched. Under this cover 
are the living quarters. This style of canoe is frequently seen at the 
wharves at Suva. 
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THE ELLICE ISLANDS. 

Leaving the Fiji Islands the A/batross proceeded to Funafuti, an 
atoll in the Ellice group, arriving off the pass at Funafuti on the morn- 
ing of December 23, and anchoring later in the day off Fongafale village, 
about 8 miles from the mouth of the pass. The village and general 
surroundings of the atoll resemble that of Fakarava in the Paumotus. 
In front of the village is a long beach where seines were dragged each 
day. In all the trials about 1,400 fish were caught, among which were 
some 16 or 18 species. The beach is smooth for about 100 feet below 
high-water mark; from this point, for 200 feet or more, the bottom is 

very rough, being covered with a growth of live coral; from here on 
into comparatively deep water the bottom presents a smooth, sandy 
appearance. Where the fish were most plentiful it was found impos- 
sible to haul the seine. We found this to be the case at most places 
in the South Seas. 

Only 2 fish were caught with hand lines from the ship. A crab net 
and several wire fish-traps were baited and set on the reef until the 
morning of our departure. Each time they were visited many fish 
were seen around them, but nothing was taken. 

On Christmas an excursion was made to an island 6 miles from the 
village, four natives accompanying the party as pilots. Several long 

trials were made with hand lines on favorite ‘‘ spots” known to the 
natives. The catch amounted to 11 fish, 4 species, all of which were 
saved. The native fishermen used the same kind of fishing gear that 
we did. Instead of baiting the hooks in the usual manner, they seized 
it to the shank, in the manner of the Alaskan Indians. 

By the aid of the electric surface light displayed over the ship’s side 

a number of small fishes were taken. 
Small drag seines are used, knit of cotton twine, like those observed 

at Kambara. The manufacture of small seines from native material 
seems to have been wholly abandoned, it being easier to procure net 

twine from passing vessels than to make the original article from 
cocoanut husks and pandanus leaves. Large seines, made of coarse, 
heavy material (cocoanut-fiber twine), are used in capturing turtle. 

These seines vary in length from 60 to 100 feet; depth, 9 to 12 feet; 
mesh, 55 inches. Turtle in this region are not numerous, but appear 

periodically and are a delicacy much sought after. 
In hand-line fishing common steel hooks are generally used, but 

when they are not to be had the native hook is resorted to. American 
and English hooks are much preferred. Hooks and lines were given 
to the men who accompanied us on the fishing excursion, and they 
seemed to greatly appreciate the gift. There being no trader on the 
island, hooks, lines, and useful articles are not always easy to obtain. 

Steamers and small trading vessels sometimes call here, supplying the 

people with such articles as they may need. 
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The spear is used in capturing fish on the reefs. Its pole is 8 to 10 
feet long, to which is fastened a single iron prong with a barb at the 
extreme end. Wooden spears have long since been discarded. 
Wickerwork fish-traps are set on the reef near the village and on dis- 

tant fishing-grounds among the islands forming the atoll. These traps 
are made in a sort of network fashion, the openings 24 inches long by 
three-fourths inch wide. Size of trap, 60 inches long on top by 50 inches 
on bottom; front end slanting considerably, back end slightly. Front 
end 38 inches wide and 12 inches deep; depth measured on the slant. 
Rear end 35 inches wide and 19 inches deep. Mouth of funnel or lead 
114 inches across by 84 inches deep, carrying its size inside for about 
afoot, then gradually tapering, ending almost ina point. As the open- 
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- Fish-trap, Funafuti. 

ing is at the extreme end and on the underneath side, there is very 
little chance of a fish making its escape when once in the trap. A pole 
runs lengthwise through the top part of the trap, from which the inner 
end of the lead is suspended. In the rear end is the door from which 
the fish are taken. Traps are baited with fish hung near the end of 
the lead, the bait being plainly seen from the outside. They are set in 
depths of 5 to 20 fathoms, and at distances from the village varying 
from 2 to 10 miles. They are not lifted for several days. 

Coral reefs and shoals are numerous off the islands in the lagoon 
and on the rim of the atoll; to these the natives repair for hand-line 
fishing. Flying-fish, in their season, appear in considerable numbers; 
also gar-fish and bonito. Unfortunately we saw no fishing by the 
natives, except as previously mentioned. Torching for flying-fish is 
one of the favorite sports. The fish are attracted to the canoes by the 
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light, and scooped up in Jong-handled dip nets. The nets are oblong 
in shape, nearly the same pattern as those observed at Tahiti. 

The dugout prevails in the Ellice Group, and is unchanged in most 
respects from many which have been described, but in ornamentation 
and small details a considerable difference is noticed. This canoe is 
27 feet long, 17 inches wide, and 21 inches deep, with a kind of deck 
forward and aft 45 inches long. Each deck is made from a single 
piece of wood, and on the after one the top is serrated, supposably to 
represent the teeth of a sperm whale. The stern is formed like the 
tail of a fish. The bow is free from embellishment of any kind. 

Scoop Net, Funafuti. 

Just forward of the row of notches the deck is raised at an angle of 
6 inches, forming a sort of break 14 inches high. On top of the break 
is carved a ball, with a groove in the upper part. In the groove the 
fishing pole is placed, the butt thrust into a becket attached to the 
under side of the thwart. This is the only thwart in the canoe and is 

used chiefly by the person engaged in fishing. There are three braces, 
however, which may be used to sit on when paddling. The canoe 1s 
straight-sided, also quite straight on the bottom, with an easy turn at 
the bow andstern. Three crosspieces connect with outrigger float; the 

float is 114 feet long and 54 inches in diameter. The crosspieces and 

Sketch showing Stern of Funafuti Canoe. 

stanchions are formed out of one piece. Heretofore, in all the canoes 
examined, the float was attached to the outrigger frame directly under 
the ends of the crosspieces; in this one the stanchions project outboard 
at an angle, and are fastened to the float by means of pegs and sennit. 
Flat, narrow strips of cocoanut wood run parallel to the gunwale and 
are fastened to top side of the crosspieces, on which are carried spears, 

fishing poles, paddles, ete. 
The style of paddle does not need description. The bailer is shaped 

like a common flour scoop. None of the canoes was rigged for sailing. 
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THE GILBERT ISLANDS. 

While coasting off the south shore of Arorai Island, we saw a large 
gathering of people on the edge of the reef fishing with hook and line. 
The lines were attached to long poles. Stormy weather prevailed and 
the sea was breaking against and sweeping in over the reef. We were 
of the opinion that the condition of the weather and roughness of the 
sea were the means of bringing in fish that do not approach the reef 
in milder weather. We learned that this was the case among many 
of the islands. The ship lay too far offshore to see the size of fish 
which were caught. 

In the course of half an hour a canoe was launched through the 
breakers and came off to the ship; shortly after another one came 
off. Each made several attempts before succeeding in getting clear 
of the reef. 

The canoes were entirely different from any of those we had seen. 
We had suddenly left the region of the dugout and entered that of 
the built-up canoe. In shape they somewhat resembled the sea-otter 
boat of Alaska. Their estimated length was 22 feet; width, 4 feet; 
depth, 20 inches; material cocoanut wood. Each had 7 sets of timbers; 

keel about 5 inches wide, planking 4 to 6 inches wide without butts, 

that is, each plank running unbroken from stem to stern and fastened 
to the stem and stern posts with cocoanut fiber thread. The edges of 
the planks were fastened together in the same manner. 

Instead of the seams being covered with bamboo strips, they had a 
thick coating of gum on both sides. The stem and stern post were 
neatly scarfed to the keel. No metal could be observed in their con- 
struction. A few days later we hada better opportunity of examining 
canoes of similar build. 

APAMAMA ISLAND. 

On January 1 we arrived off the northeastern side of Apamama. 
The shore on this side is somewhat protected by a barrier reef. At 
the time a heavy surf was breaking over it. A number of small bays 
and indentations fringe the upper beach, a few almost cutting through 
the rim of the atoll into the lagoon. Ona small isthmus formed by 
one of these cuts is a village; in front of it is a sea wall built of blocks 
of coral rock. On the lagoon side of the island, about a third of a 
mile from where we landed, is another village. There were only old 
people and children at home, the rest of the inhabitants having gone 
on a visit to a distant island in the lagoon. Each house seemed to 
have a water privilege, and all along the beach were net-drying racks. 

The canoes of Apamama are built in the manner of a boat. A frame 

is gotten out and put together in the usual way. The timbers are 
round, consisting of heavy withes bent to the desired shape. 
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The length of the average canoe is 15} feet; width, 20 inches; depth, 
2 feet; very sharp on the bottom, the sides rising almost V-shape; bow 
and sternare alike. Outrigger 75 feet from the side; outrigger-float 8 
feet long, 7 inches wide, turned up and pointed at each end. ‘The 
framework of the outrigger consists of three crosspieces of cocoanut 
wood. Seized to the crosspieces at right angles are four braces at 
nearly equal distances apart. Under the crosspieces, near the gunwale, 
is a brace three-fourths of an inch in diameter, extending fore and aft 

Canoe, Apamama and Tarawa. 

to within 3 feet of the bow and about the same distance from the stern, 
the ends fastened to the gunwale and the middle portion to the cross- 
pieces. On the frame of the outrigger, between the gunwales, are 
several strips seized lengthwise. These act as an additional brace and 
also take the place of thwarts. The stanchions connecting the ends of 
outrigger frame to the float consist of forks of tree branches, the sin- 
gle part fitted into holes in the float. On the outer end of the outrigger 
is temporarily fitted a notched stick in which the fishing pole is placed. 
This is quite necessary, as the poles are 12 to 15 feet long and heavy. 
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When hand lines are used, either in trolling or for bottom fish, they 

are hauled over the forks of the outside braces. The sketch shows these 
and also the arrangement of frame, braces, and other parts referred to. 

It will be noticed that the mast is not stepped in the bottom of the 
canoe, but on top of the middle crosspiece of outrigger frame. The 
step consists of a thick piece of board, 3 by 4 inches, hollowed out in 
the center in which the foot of the mast is placed. In the bow and 
stern there is another step, half the size of the former, against which 
the tack end of the boom is placed. We could not learn whether 
cotton or mat sails are used. In addition to the shrouds and stays 
which keep the mast in place there is a heavy wooden support, the 
lower end fastened out-board to the middle crosspiece, the upper end 
halfway up the mast. 

Sketch of Canoe showing Style of Planking, Apamama. 

This canoe is planked in a peculiar manner. Instead of the ends of 
the planking being fitted to the stem and stern post, as is ordinarily 
the case, the garboard strake continued along the keel and up the stem 
and stern. The second strake follows in the same way, and so on, each 

succeeding row of planking being shorter than the one preceding it. 
The canoe proper does not compare in strength with the outrigger 

frame, mast, braces, ete. The plank is only one-half inch thick, and 

is considerably weakened by the numerous holes in the edge, through | 

Apamama Canoe Paddle. 

which the seizings are put in binding the plank together. A canoe of 
this build is not equal to the dugout for landing through the surf on 
a rough beach, This was clearly illustrated by the number of broken 
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canoes lying on the beach and triced up in trees. When a canoe is 
damaged so that it can not be repaired, the pieces are saved and used 
in building a new one. 

The paddle resembles a spoon oar. The bailer is made of one piece 
of wood, and is very narrow to fit the bottom of the canoe; handle on 
the outside like a dory scoop. 

MAIANA ISLAND. 

After leaving Apamama the ship skirted the eastern shore of Maiana 
Island. From our view the beach inside the fringing reef appeared 
to be steep. A few huts could be seen, half concealed by cocoanut 
palms, and some of the natives were along the beach fishing with rod 
and line. 

Several stone fish-traps were observed. They seemed to be more 
substantially built than those in the Paumotus, evidently to pees! 
the heavy sea which at times must sweep over the reef. 

Stone Fish-trap, Maiana Island. 

TARAWA OR KNOX ISLAND. 

In the evening of the same day (January 2) the ship lay off the south 
side of Tarawa. Quite a quantity of surface life was attracted around 
the ship by the electric light. 

The reef on this side of the island makes offshore a considerable 
distance. Late in the evening many lights were seen moving on the 
reef, about 2 miles distant, indicating that natives were fishing. On 
leaving the island the following morning a number of stone fish-traps 
were noticed on the reef near where the lights had been seen the night 
before. In shape these traps resemble a palm-leaf fan. We judged 
them to be about 4 feet nigh and fully 3 feet thick; the lead was esti- 
mated to be 75 or 80 feet, and the diameter of trap about 50 feet. ‘The 
shape of these traps differs greatly from those observed at Maiana 
Island, only a few miles distant. The same style of canoe, however, 

is found at both islands, 
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APAIANG AND MARAKT ISLANDS. 

In the evening of January 3 the A/batross lay to off the southern 
shore of Apaiang. The surface light attracted numerous forms of 
minute life. The next morning, as the ship steamed on her way north- 

ward, we saw at a distance what looked like a double canoe. Later in 
the day we reached Maraki Island and steamed along its south and 
east side. We did not land, but had a good opportunity of viewing 
the shore line and fringing reef. On the reef were many pools and 
small channels leading from one to the other. 

Near the outer edge of the reef are outcroppings of old coral, in 
many places forming barricades between the pools. Some of the walls 
thrown up formed natural fish-traps, in some of which men, women, 
and children were fishing. In a dozen or more places along the beach, 
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Stone Fish-trap, Tarawa Island. 

wood and cocoanut husks were piled up, presumably for lighting at 
night to attract fish to the beach. Scattered over the reef was a con- 
siderable number of fish-traps similar to those seen at Tarawa. 

In the afternoon a party landed on the west side of Maraki. The 
upper beach on this side of the island is sandy, but immediately below 
are many bowlders of old coral rock, making it difficult to land, unless 
the sea is smooth. 

There is no great difference in the canoes of this island from those 
of Apamama and Tarawa except that the bottom of the canoe here is 
dug out of a solid piece of cocoanut wood and is round. The planking 
is the same kind and thickness as the Apamama canoe and put on ina 
similar manner, only there is a less number of strakes. 

TARI-TARI. 

This island was approached from the east side. On the south and 
east side the rim of the atoll is cut through in several places, forming 
small islets. The channels between the islets are bare at low water, 

F. C. 1901—51 
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but at high tide in stormy weather the sea must pour into the lagoon 
with great force. Outside the channels is a fringing reef platform on 
which are many pools. We subsequently learned that this reef is one 
of the favorite fishing-places on this side of the atoll. 

The ship came to anchor in the lagoon off Butaritari, a village of 
considerable importance in this region. In the evening collecting was 
performed by the aid of the electric surface light. Besides a large 
quantity of crustacea we captured a considerable number of verte- 
brates. Two bonitos were caught on hook and line. 

The following day a seaman of the A/batross accompanied Mr. 
Palmer, a merchant of the village, and several natives to one of the 
outer reefs to fish with dynamite. It is unlawful for a native to use 
explosives in taking fish unless in company with a white man. The 
seaman brought back between 40 or 50 small fish and 11 larger ones, 
varying from 6 to 12 inches in length. Twelve varieties were taken, 
and samples of each were placed in alcohol. Hand-line fishing and the 
use of wire traps and crab nets proved a failure. 

The people of this group have always been credited with being the 
best fishermen and using the greatest variety of fishing apparatus of 

any natives in the South Seas. We unfortunately found but little 
fishing gear of any kind. Two wickerwork fish-traps, nearly the 
same pattern as those seen at Funafuti, were purchased. 
We were informed that the scarcity of native fishing apparatus 

among these people is due largely to traders, there being many 
stationed in various parts of the atoll, who discourage native manu- 
facture and lead the people to either forget how or not care to make 
any article which may be substituted at the store by something inferior 
in quality but sold for a high price. 

The canoes of Tari-Tari differ in some respects from those of 
Apamama and Tarawa. They are more nearly like the canoe of Mar- 
aki; that is, the bottom is one solid piece of wood, and the sides and 

top are planked. Two canoes were being built in the village, a depar- 
ture from the original type, flat on the bottom and made of 13-inch 
boards. The first strake was also boards ond flaring outward like a dory. 
This type is comparatively new in canoe-making and was probably 
introduced by the traders. Above the garboard strake the planking is 
put on in the manner of the Apamama canoe. <A canoe of this kind 
is much better adapted to landing on a rough beach or reef than one 
with a fragile bottom. 

In a village a few miles from Butaritari were a number of canoes 
that had been given a coat of coal tar. 
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THE MARSHALL ISLANDS. 

We arrived off the southeast coast of Jaluit Island January 9. This 
part of the island is low, with but a scant growth of cocoanut palms; 
pandanus trees and a thick growth of underbrush reach as far as the 
beach. The ship entered the lagoon through the southeast pass and 
anchored off Jaluit, situated on Jaluit Atoll. 

All the beaches on this part of the atoll are very rough and make 
off with a gradual descent. Seines over 15 or 20 feet in length can 
not be hauled on them. In front of the village is an accumulation of 
sand, but in most places north and south, immediately below high-water 
mark, the shore is covered with sharp coral and coral slabs. The reef 
is about 600 feet wide. Outside the lagoon, opposite the village and 
for a couple of miles south, the reef is narrower. Above the reef the 
beach is high, composed of a banked-up mass of broken coral rock 
thrown up by the sea. Lower down, some 30 feet from the line of 

Hand Net, Jaluit. 

NT 
String of Cocoanut Leaves used with Hand Net. 

vegetation, the reef platform commences and makes off quite level. 
This reef is the principal fishing-ground in the vicinity of the village. 
Most of the fish consumed by these people are taken on reefs situated 
some 8 miles north of the pass. We were informed that there is a 
prolific ground at a small islet in the lagoon 43 miles from the village. 
During our stay here the people went on no fishing excursions. 

Hand lines from over the ship’s side took 7 fish in number, 5 species. 
Ona submerged reef near the ship the wire fish-traps caught 5 fish, 
3 species. The crab net and hand lines had no success. Fish were 
plentiful about the ship, but could not be induced to take the hook. 
A trammel net set 24 hours in 12 fathoms of water had in it 2 sharks 
and a small coral-fish. One end of the net caught on the bottom and 
was badly torn. 

Several trials were made with a collecting seine on a beach adjacent 
to the village; altogether a half bushel of small fry was taken. Ina 
pool on the reef about a mile farther south 19 species were captured 
by barricading the pool. No attempt was made to haul the seine. 
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Fish are chiefly taken by spear, net, and trap. The net is neither a 
drag seine nor a gill net. Attached to poles, a piece of cotton web- 
bing, 8 by 4 feet, is used as a barricade and scoop, in conjunction with 
a string of cocoanut leaves. Four men repair to the reef, two carry- 
ing the net and the other two the string of leaves. The leaves are 
about a foot long, split into shreds, one end fastened to a sennit rope 
about 60 feet long. In the water the leaves swing back and forth like 
seaweed attached to a rock. A school or a number of fish being seen, 
the men carrying the string separate and endeavor to get between the 
fish and the outer edge of the reef. This being accomplished, they 
draw together and at the same time approach the men holding the net, 
dropping the fringe-work of leaves behind them. The object is to drive 
the fish toward the men with the net, they frequently shifting their 
position according to the way the fish move, either to the right or left. 
Fish once inclosed in the circle of leaves will not attempt to pass under 

Fish-trap, Jaluit. 

it. The circle is gradually made smaller and smaller by drawing the 
string together. At last the fish are forced over the net and lifted up 
in it, taken out and placed in baskets. Repeated hauls are made, and 
frequently a distance of 2 or 3 miles is covered in a single tide. 

The original spear of bone has given way-to one of iron. 
Another simple device for catching fish is with a braided rope of 

cocoanut leaves 10 to 12 feet long. These ropes are operated at high 
water on the beach in the lagoon near the village, men, women, and 
children taking part. In the evening, when the tide serves right, a 
dozen or more people may be seen sitting on the beach attentively 
watching for signs of fish to appear. Not until the school is within a 
few feet of the beach is any attempt made to secure it, at which time 
the natives rush into the water, surround the school, and frighten it to 
the beach by pushing the leaves through the water. In this way the 
fish are crowded to the shore and thrown on the beach with dip-nets, 

several people being stationed at the water’s edge for that purpose. 
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MARSHALL ISLAND CANOE ON BEACH. 

MARSHALL ISLAND CANOE UNDER SAIL. 
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Fish are daily caught in this manner; it would seem easy for them 
to make their escape, but such is not the case. 

Fishing with wickerwork fish-traps is quite extensively carried on. 
The traps are made of pliable withes and put together with cocoanut 
thread. They vary little in size and none in shape. The average size 
is 81 inches long, 30 inches wide, and 20 inches deep; the front end is 
concayed 5$ inches; door in rear 5} by 7 inches; the mouth of the lead is 

9 inches in diameter, 25 feet long, and shaped like a powderhorn, the 

concave side next to the bottom of the trav. About a foot of the lead 

Sailing Canoe, Jaluit, Marshall Islands, 

on the underneath side is open. ‘Traps are set in deep places on the 
edge of the reef and in channels. There are few places in the lagoon, 
any considerable distance from the shore, the fish from which are con- 
sidered fit to eat. We were told by our native pilot that poisonous 
fish were plentiful in all parts of the lagoon and that no fish should be 
eaten before being examined by some of the people on shore. 

At Jaluit we found a sailing and paddling canoe of an entirely new 
style,and made principally of bread-fruit wood. They are constructed 
more on the order of a vessel than any previously examined. The 
planking is heavy, varying in thickness from 2 to 3 inches. The largest 
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tree on the island would be too small to make a dugout shaped like 
these. The largest canoe now found in the Marshall Islands is said to 
be much smaller than many of those built before the advent of the 

white man, when canoes 60 and 70 feet long are said to have been 
common, and long distances were traveled in them, many families 
taking passage. Canoes of such size have long since been supplanted 
by schooners ranging from 20 to 40 tons. The schooners are for the 
most part owned by the chiefs and kings, as the common people are 
not able to accumulate in a lifetime a sufficient amount of money to. 

purchase one. 
Land tenure, or feudal system, still prevails among these people. It 

was reported that several kings have a yearly income of $5,000, all 
derived from copra. 

In several of the islands native boat and vessel builders are doing 
good work, their skill in canoe-building being of material aid in con- 
structing a vessel. Many of the schooners are built in San Francisco. 

At the village were four large sailing canoes and fully a dozen small 

ones. We seldom saw a small canoe in the water, and only on two 
occasions were the large ones afloat, and one of these times it was at our 
request. Although these people have long been associated with white 
men, the shape, build, and rig of the primitive canoe have been retained 
toa remarkable degree, more than at most places where civilizing 
influences have existed for the same length of time. 

The Marshall Island canoe is too complicated in its construction to 
attempt a full description of all its parts; the sketch here given will 
be more comprehensive than a written description. It may be well, 
however, to give a brief account of the manner in which they are put 
together. Heretofore the canoes that have come under our notice have 
been more or less symmetrical—that is, both sides alike, but in this 
canoe we find one side larger than the other, the outrigger side being 
more rounding and fuller than the lee side. To illustrate, if a line be 
drawn from the center of stem and stern, it will be found that there is 
a difference of several inches between the two sides, the outrigger side 
always the larger. Whether the canoe be large or small, it is built 
in this peculiar manner. The object in building the lee side with so 
much more dead-rise than the weather side is on account of its present- 
ing a flat and nearly perpendicular surface to the water, which acts in 

the same manner as a centerboard. 
The sailing canoes were aJl about one size, not varying over a foot 

in length and a few inches in width. The dimensions of the one we 
measured were as follows: Length, 203 feet over all, and 177 feet on the 
water-line; width, 30 inches; depth, 314 inches; draught, 27 inches, 
greatest in the center, rocker keel. The outrigger float was of hard 
wood, 174 feet long, 10? inches wide, and 9 inches thick, and round 

on the bottom. If a section of the float should be cut off, it would 

represent an inverted top. The float is well proportioned, very straight 

Y 
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on the bottom lengthwise, and slightly turned up at eachend. Length 
of outrigger frame, 114 feet; width, 46 inches, composed of eight 
pieces, two centerpieces, 3 inches square, forming a kind of backbone. 
The side pieces fasten directly to the float, forming a slight curve at 
the ends. The center frames project out from the side on a level. 
The bend in the side pieces is formed by a cross piece thrust under the 
center frames, and the side pieces seized to it. On top of the middle 
frames, near the outer ends, is a strong withe nearly 5 feet long, with 

Sketch of Marshall Island Canoe. 

the ends drawn down and fastened with sennit to the top of the float. 
The holes in the top of the float are mortised out from each side, 
leaving over the holes solid wood 3 inches long by 2 inches deep, 
around which the sennit is passed in seizing the ends of the cross 
pieces to the float. Near the outer end of the center frame are seven 
short pieces, to which the shrouds are fastened. Arranged inside of 
these, extending all the way across the frame, are eight other pieces, 
which give considerable support to the structure and are used for 
fastening things upon. 
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Commencing at the weather side of the mast and projecting out by 
the gunwale 25 feet, and securely fastened to gunwale and outrigger 
frame, is a raised platform, used for seats and also for stowing articles 
on. Ina moderate breeze the occupants of the canoe, except the man 
steering and the one who tends the sail, seat themselves on the plat- 
form; as the wind increases in force they move farther out on the 
outrigger frame, acting as shifting ballast.~ On the lee side is another 
platform, larger than the first, used for the same purpose, care being 
taken, however, to have the weights evenly distributed. Both of the 
platforms are made of hard wood, the sides and ends carved, with an 
attempt at ornamental display. The lee platform is built out at an 
angle, resting on a double bulkhead. On the-gunwale between the 
bulkheads is a heavy piece of plank, to which the middle part of the 
platform is fastened. The whole structure is very strongly built and, 
like all other parts of the canoe, the platforms are seized together with 
the usual cocoanut-fiber line. The two bulkheads answer a double 
purpose, namely, a foundation and support to the lee platform, and 
a substitute for timbers. There are two permanent thwarts in one end 
and one in the other; these being large and heavy, they also take the 
place of timbers. Both fore and aft is a heavy breast-hook. The bow, 
cutwater, and headpiece, which also includes the stern, is gotten out of 
one piece of timber, the breast-hook being a part of it. The planking 
is seized together in the usual manner of all South Sea Island canoes, 
with pandanus leaves and a white pitch between the seams. 

The planks are not of uniform size, short pieces being fitted in 
between the large ones, as if there were no more to be had. In many 

cases this is no doubt true. It being difficult to obtain wood of 

sufficient length, short pieces are utilized, this being a necessity rather 
than a style. The bottom is protected by a false keel. When not in 
use, these canoes are always hauled out on the beach. 

The mast is stepped between the platforms on a level with the gun- 
wale, not stationary, but ina groove. As the mast is stayed forward 
each time the course is changed when beating to windward, it is 

necessary that the foot of the mast be free to work in the step. The 
gunwales are fitted somewhat like the deck of a vessel, with a waterway 
44 inches wide, and above what may be called a rail, 23 inches high, 

all cut from one piece of wood. Considerable cargo can be carried 
in the hold, but it must consist of material that will not be injured by 

getting wet, for in a choppy sea considerable water is taken aboard. 
The sail is made of strips of matting sewed together, in shape very 

much like the sail of the Italian fishing felucca of San Francisco and 
the Mediterranean, except that it has a boom. The mast is 23 feet 
long and 34 inches in diameter at the step, carrying its size all the way 
up. The masthead and topmast is made of one piece, of much harder 
wood than the mast, scarfed on and neatly seized. There are no blocks. 
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The halyards are rove through holes in the head of the mast. The 
wood being very hard, the holes become very smooth. The gaff is 24 
feet long and 22 inches in diameter in the middle, tapering to 2 inches 
at the ends; boom the same length as the gaff, but heavier. It is oval- 

shaped, the sail bent to the narrow edge. 
The mast is supported by seven shrouds, all on the weather or out- 

rigger side, one leading from the masthead and the others arranged 
equal distances apart below it and fastened to the outrigger frame. 
Besides the shrouds are two masthead stays made fast to pins at the 
bow and stern. ‘The pins are also used for fastening the tack of the 
sail. The stays are temporarily made fast, one being slacked up 
and the other hauled taut each time a tack is made. This admits of 
the masthead being hauled forward. The halliards, a single part, is 
made fast to a cleat 24 feet above the foot of the mast. The sheet is 

also a single part made fast to a bridle on the boom, and the hauling 
part to a cleat on the weather side of the gunwale just abaft the plat- 
form. We were told that cotton sails have been tried, but were too 

heavy and hold too much wind. The mat sails are lighter and more 
porous, allowing a portion of the wind to pass through them. This is 
very essential, particularly when a strong breeze is blowing accom- 

panied by occasional squalls. At such times the sail has to be handled 
quickly, and as there are no reef points or any means of reefing the 
sail in the ordinary way, it is triced up by means of a spiller. This 
brings the weight of the boom and sail near the masthead, and in the 
case of a cotton sail being used it would make the canoe top-heavy. 
The spiller consists of a line made fast to the boom in the center of the 
sheet bridle, passing up the lee side of the sail through a hole in the 
masthead a little above where the halliards reeve; thence to the for- 

ward side of the weather platform, where it is made fast. There are 
two of these spillers, but only one is used at a time. The second one 
is on the opposite side of the sail, also rove through the masthead and 
the end fastened to the other side of the weather platform. By this 
means there is always a spiller on the lee side of the sail ready for use. 

Ordinarily three men are required to sail a canoe—one to steer, one 
to tend the tack of- the sail, and the other stationed at the spilling line. 
Whena squall strikes or a sudden gust of wind comes up, the boom is 
lifted by pulling on the spiller. This immediately decreases the sail 
area as much or as little as may be desired, regulated according to the 
strength of the wind. The force of the wind having passed, the 
spilling line is slacked away and the boom and sail drop dropped down. 
If the breeze be steady, but too strong to carry all sail, the boom is 
hauled up, reducing the sail to the required area that can be carried. 
When running free, or with the wind abeam, there is little difficulty 

in handling a canoe of this rig. In beating to windward, however, 
more or less complications are likely to arise, such as getting the sail 
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aback or the boom getting adrift, either of which might cause consid- 
erable disaster in a stiff breeze. Should the sail get aback in a strong 
wind, the mast would go over the weather side, there being no shrouds 

or stays on the lee side to prevent it. 

As previously stated, an outrigger canoe in beating to windward 
does not come in stays and go about on the other tack, and it may be 
interesting to some to know how windward work is performed with 
the wind always blowing against the same side. This is done by the 
bow and stern changing places, as it were, in such a manner to permit 

first one end and then the other to point to windward. When a tack 
is to be made, or we might say a hitch made to windward, the sheet 
is eased off and the tack lashing on the lower end of the gaff removed, 
at the same time slacking up the forward masthead stay and hauling 
taut on the after one, until the masthead falls forward on a line with 

the stern. The tack of the sail is now swung aft, always on the lee 
side of the mast. As the tack is carried aft the bow swings off, and 
what was formerly the stern now becomes the bow, which now points 
to windward. The tack is lashed to the pin at the bow, the sheet 
hauled in, and the canoe is on her course, having made little or no 
leeway, the time occupied being not over half a minute. While a 
‘anoe can not be put about as quickly as a sailboat, yet the quickness 

with which everything is performed is remarkable considering the 
number of things to be done. 

The steering is done with a paddle 10 feet long; near the upper part 
of the blade is attached a lanvard, half the length of the canoe, the end 
of which is made fast under the lee platform. When all is ready for 
tacking, the man steering drops the paddle overboard and stands by to 
receive the tack of the sail as it is swung to him. Having secured it 
in position he hauls taut the mast stay, sees that the spilling line is 
clear and ready for use, and then takes the part of a lookout. In the 
meantime the other man has hauled in the sheet, made it fast, picked 
up the paddle which was floated aft, and becomes steersman. Thus 
they alternate in positions. 

At times considerable water is taken in, and as the canoe is deep it 
necessitates a long-handled bailer, which is similar to the one noticed 
at Nukutavake, with a stick lashed to the handle for lowering it into 
the bottom of the canoe and hauling the water up. 

Considerable care is taken of the sails, as they last but a short time 
if not protected from the weather. When the canoe is not under way 
the sail is lowered, neatly furled, and covered with mats, the mats 
made to fit the sail. When a shower comes up while making a passage, 
the sail is lowered and furled and the canoe is allowed to drift until 

the rain passes over. 
On the morning of January 14 the A/batross steamed out of the 

lagoon through the pass on the south and west side of the island. The 
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rim of the atoll is very open here and there are many cuts where the 
sea enters at high water. Many bonito and flying-fish were schooling 
off the cuts and along the fringing reef. On the following morning 
we arrived off the southern end of Elmore or Odia Atoll. Skirting 
along the shore to the westward, we saw no huts or other signs of 
habitation until we approached a narrow cut leading into the lagoon; 
here five people were fishing with dip nets and spears. The fringing 
reef on this side of the atoll is very narrow, as‘are the beaches. We 
frequently ran into schools of flying-fish. 

Late in the afternoon we arrived off Namu Atoll, approaching it 
from the south side. The beaches are narrow, with considerable rock 

scattered over the ground. The rim of the atollis broken into many 
islets. Near the edge of the reef were numerous fish jumping. Two 
natives were fishing with hand lines from a canoe und several more 
people were fishing on the reef. A mile or so away smoke was seen 

a, Canoe Bailer, Marshall Islands. 6, Dip Net, Rongelab. 

rising from among the palm trees, indicating the presence of a village. 
Shortly after we ran into an immense flock of birds feeding on crus- 
tacea or small fish. Bonito in considerable numbers were about, 

evidently feeding on the same material. 

RONGELAB ATOLL. 

In the afternoon of January 17 the ship entered the lagoon of 
Rongelab Atoll and came to anchor off the village on Rongelappelap 
Island, one of the most northern atolls in the Ralick Chain, 380 miles 

from Jaluit. In the immediate vicinity of the village there are no 
seining beaches. About a third of a mile to the eastward there is ¢ 
small, smooth beach, and near the entrance to the pass there is another 
which covers a considerable stretch of ground. At all other places as 
viewed from the ship the shore presents a very rough appearance. 
We observed no reefs or pools such as are found at most atolls. 

In the evening hand lines were put over the ship’s side in 25 fathoms 
of water; character of bottom very rough. Sharks were plentiful, 
carrying away most of the hooks and sinkers. Two fish were caught. 
The surface electric light attracted a few small forms of animal life. 
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There was a scarcity of fishing apparatus to be found at Rongelab. 
We saw no wicker-work fish-traps in the village or stone traps about 
the island. Shell fish-hooks, 3 dip nets, and 2 small pieces of net were 
observed, the net the size of those used at Jaluit in connection with 

the string of cocoanut leaves. Probably these were used in the same 
manner. The dip net used by these people is 33 feet long, 13 inches 
wide in the center, and tapering toward the outer end and at the 
handle. The handle is 6 feet long and 2 inches in diameter; size of 
mesh in net 2 inches. The bow is cut from two pieces of wood, flaring 

out at the top edge, forming a thin lip turned outward. The outer 
part of the bow is jointed together and seized; the inner ends are 
fastened to the handle by two neatly-worked grommets. The handle 

extends into the body of the net 14 inches, and across the end of the 
handle is a spreader or brace. 

Three sailing canoes were hauled up on the beach and, like those of 
Jaluit, they were well protected from the weather. They were found 

to be the same build and rig as the Jaluit canoe, excepting that on the 

Showing Build of Rongelab Canoe. 

weather platform there is a bunk house 6 feet long, 43 feet wide, and 
2} feet high; frame made of withes and covered with coarse matting 
of pandanus leaves. This apartment is occupied by women and chil- 
dren, when they are on board; at other times by the men. 

While the small canoes are of the same type as the large, they are 
invariably made of fewer pieces, always five; at least all those we saw 
were made of that number; the bow, stern, and bottom are dug out of 

one piece. Unlike the small canoes of Jaluit, these carry a sail. The 
mast is unshipped each time the sail is taken in, and is handled in the 
manner of a spritsail. Instead of from five to seven shrouds, as the 
large canoes have, there is only one, set up with a toggle at the outer 

end of the outrigger frame. 

LIKIEB ATOLL. 

On the morning of January 18 the Albatross left Rongelab Atoll. 
When off South Pass many flying-fish and bonito were observed. On 
the morning of the 20th we arrived off the southwest end of Likieb 
Atoll, about 135 miles from Rongelab. This atoll belongs to the 
Ratack Chain, which lies to the eastward of the Ralick Chain and 
parallel to each other, both comprised in the Marshall Archipelago. 
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A mile or so from the shore the beach has the appearance of being 
perfectly smooth, but on nearer approach a fringing reef covered with 
old coral comes into view. Near a narrow cut on the west end of the 
beach is a long wall of upheaved beach rock, and across the mouth of 
the cut are scattering bowlders; immediately on the inside of the cut 
the bottom is quite smooth. We subsequently learned this to be one 
of the native fishing-grounds. The beach above the reef on either 
side of the cut is composed of very white sand, and makes off with 
a gentle slope; the reef also makes off quite level. 

South and east of Mat Island is a chain of islets, with submerged 
reefs between. The islets vary in size and shape, each one encircled by 
a sandy beach. <A few of the reefs, or broken parts of the atoll rim 
lying between the islets, are out of water; at high tide and when the 
sea is running high they are awash. Further to the south the reefs 
are covered with small bowlders and patches of live coral. Two islets 
inside the lagoon afford the only places in this vicinity where collect- 
ing with a seine might be carried on with success. 

UE Smee 
CATH RE IT? RTT 
NDIA LALA 

Fish-traps, Likieb Atoll. 

There are no seining-beaches near the village, the entire shore being 
covered with fine coral. Ata point some little distance to the north- 
ward is a sandy beach where collecting may be done at high water. 
Just below low-water mark a profusion of coral heads appear. Our 

time being limited, we did no shore collecting. 
In the evening the usual number of hand lines were put over the 

ship’s side, and a crab net and fish-traps were set, but without results. 
A few gar-fish, shrimp, and a number of small fry, which had the 
appearance of young sardines, were attracted by the surface light and 
taken in dip nets. Some 20 feet below the light were some large fish, 
but they would approach no nearer. 

The fish-traps are constructed on the order of afyke net and similar 
to the salmon stream traps used by the Indians of southeast Alaska. 
They are cylinder-shaped, 8 to 12 feet long, and 10 inches in diameter, 
and are much less complicated than those seen by us elsewhere, con- 
sisting merely of a number of wooden hoops set 12 to 14 inches apart, 
having withes and bamboo strips seized on the outside; spaces between 
the strips, 2 inches. Some of the traps have one end larger than the 
other. The lower or bottom end is covered with a piece of webbing, 
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easily put on or removed. This style of trap is used in narrow cuts 
and channels, or in other places where fish may be driven. 

Traps are placed near the entrance of channels and narrow cuts, or 
in rock pools on the reef. When fish are seen near the mouth of a 

channel, a trap is placed in it and there is an effort made to drive the 
fish into the channel. In many instances this proves a success. By 
forcing the fish into the narrow passage, more or less of them must 
necessarily enter the trap. The trap is then taken out, the contents 

are emptied upon the beach, and a lookout is kept for another school. 
The morning or evening is the most favorable time for taking fish in 
this manner. 

Hook-and-line fishing is also carried on in the morning or in the 
evening just before dark. Rods are generally used, the fishermen 
standing on the coral rock, casting out into deep water. American 
and English hooks are preferred to their own make. In trolling in 
the passage or outside the lagoon for bonito or other fish a steel hook 
is used in connection with the pearl-shell hook, the native hook being 
fastened above. The bright color of the shell hook attracts the fish, 
at which he bites. If he escapes, he is generally caught by the other. 

In capturing fish of all kinds on the reef, spears made of common 
rod iron and fish-hooks straightened out are used. ‘Turtle are taken at 
all seasons, mostly on and around isolated islands. Flying-fish are 
most abundant from January to May. They are caught at night, being 

attracted to the canoes by torches and scooped up in dip nets, all of 
the canoes of the village engaging in the fishery. 

At Likieb we found the same style of sailing canoe as at Rongelab 
and Jaluit. The small canoes, however, differ slightly; some are fitted 
with sails, while others of equal size are wholly propelled by paddles. 
There is not the noticeable difference between the lee and weather side 
of these canoes as compared to those at other islands in the Marshall 
Island group. Neither is the same style of top plan strictly adhered 
to. Some changes also have been made in the bottom; the change has 
come about gradually, covering a period of about fifteen years. The 

following are the dimensions of one’ of the old-type canoes: Length 
over all, 13 feet 2 inches; 74 inches from the gunwale to the water line, 
and 164 inches from water line to keel, making a depth of 24 inches; 

width, 15 inches; very sharp on the bottom, with the weather side 

slightly rounded out. Outrigger float, 85 feet long, 7 inches wide, and 
64 inches thick. The outrigger frame is made up of 5 crosspieces, 
with a backbone of 2 larger pieces, the light ones being fastened to 
the weather gunwale, the heavy pieces to both gunwales. On the 
outrigger side there is a platform 24 inches square and on the lee side 
one 22 inches square, both raised 25 inches above the gunwale. 

The other canoe, which is a departure from the old style, is flat on 
the bottom and is deep in proportion to the width. Although flat 
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on the bottom, it would not remain upright on the water without the 
outrigger. The float is the same as on the large canoes. The out- 
rigger frame is a rude affair, made of two strips of joist nailed together. 
The canoe itself is made of logs in the usual manner and fastened with 
cocoanut fiber. Forward and aft of the outrigger frame is a half-deck. 
This leaves an opening on either side of the crosspieces to stand in 
when paddling. A canoe of this kind was just finished and ready to 
put in the water, with the following dimensions: Length, 15 feet; 
width, 17 inches; 1 foot wide 2 feet from the bow and the same width 

2 feet 7 inches from the stern; waterways all the way round, 4 inches 
wide, except where joining to the solid part of the bow and stern— 
at these points it narrows to 2 inches; outrigger float, 13 feet long, 
94 inches wide, and 8 inches thick; distance from the side, 74 feet; the 

outrigger frame consists of two pieces of joist. 
A canoe was being constructed out of boards on the plan of a dory, 

with an outrigger like the one just described. The old method of 
canoe-building is being abandoned gradually, and in a few years the 
large sailing canoe, and also the small ones, will have disappeared. 

At this late day no very long passages are made in canoes; formerly, 
before the introduction of sailboats and schooners, canoes of large 
size were common. Inquiring into the merits of the sailing canoe as 
compared to the average sailboat of equal length, we were informed 
that a canoe in windward work, when the sea is choppy, is not equal 
to a fast-sailing boat, but with a beam wind and running before it she 
is superior. In beating to windward the canoe is somewhat handi- 
capped by the large amount of water she takes in, and in a rough sea 
almost constant bailing is required. While the canoe possesses fairly 
good seagoing qualities, white people living in the islands claim that 
it falls short of the average boat for all-round work. Formerly many 
canoes were lost in making passages to distant islands. 
A Portuguese from a whaling ship landed on this island about forty 

years ago and shortly after married a native woman and became a 
trader. With him was the beginning of a change in affairs pertaining 
to the island. We were informed by him that a number of years ago 
Capt. Charles Foster, of Oakland, Cal., built a 40-ton schooner here, 
and among those whom he had to help him were the two sons of the 
Portuguese trader. From Captain Foster they learned much about 
shipbuilding, and soon began building boats and schooners for them- 
selves. That they have progressed wonderfully is clearly shown in 
the schooners and boats launched from their yard, which compare 
favorably with many of those built in California and brought here to 

sell. 
The shipyard is on the beach at the village. It is sheltered from the 

rain and heat by a high roof. Tools of all kinds, such as used in a 
shipyard, were lying about, and some of the most improved make. 
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The sailboats built here vary in length from 22 to 35 feet, equally 
divided between the square and sharp stern. A schooner of about 12 
tons, recently launched, lay at anchor in the lagoon. On being asked 
the cost of such a schooner ready for sea, the builder stated that if a 
chief should purchase her the price would be $1,000, but that any other 
person could purchase her for considerably less. Nearly all of the 
chiefs in these islands are wealthy and the other natives correspond- 
ingly poor, hence the two prices. Even the poorest person among 
the natives aspires to have a small schooner. 

The knees and timbers for vessels and boats are cut on an island on 
the western side of the lagoon. The wood is called ‘‘kauoe,” and 
looks like black walnut. With age it becomes very hard, and is said 
to be as durable as oak. The wood used in other parts—such as plank, 
spars, booms, gaffs, etc.—is shipped from New Zealand. 

WOTJE ATOLL. 

Just before dark, January 21, the A/batross entered Rurick Pass, 

Wotje Atoll, and came to anchor in the lagoon in 25 fathoms of water. 
Here the surface light attracted but a small amount of life. Hand-line 
fishing was a failure. The rim of the atoll here is nearly submerged, 
there being but few places where the sea breaks in ordinary weather; 
but the submerged part of the rim could be plainly seen, reflecting a 
pale greenish color along the middle, intermingled with bluish tints at 
the edges, which, combined with an occasional comber, breaking and 

splashing its white foam in streaks over the surface, made a strong 
combination of colors. The main channel could be distinguished by 
its water being the same color as the sea outside. 

The following day we entered the passage on the southern side of 
the atoll, steamed across the lagoon, and anchored off the village. 
The inhabitants number about 200, and seem to have had little com- 

munication with the outside world. The beaches are smooth high up, 
near the margin of the palm trees, but rough a short distance below. 
No seining was done; neither were any fish seen near the shore except 
two sharks about 200 yards from the beach. 

The canoes at this island did not differ noticeably from those at 
Jaluit and Rongelab. Two styles of fish-traps are used—the one 
described at Jaluit and that mentioned at Likieb, the latter being the 
more common. One cylinder trap was 14 feet long. The man who 
owned it was not inclined to part with it at any price. No spears, 
nets, or other fishing apparatus were found in the village. 

In the evening a considerable amount of minute surface life was col- 
lected and 3 specimens of coral-fish. Among the other fishes attracted 
by the light and captured were half-beaks and a species resembling 
young herring. Several natives, returning from a fishing trip, came 
on board with 2 craw-fish, which were purchased and placed in alcohol. 
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ARHNO ATOLL. 

Early in the afternoon of January 24 we entered Dodo Passage, 160 
miles from our last anchorage, steamed along the shore of the lagoon, 

and came to anchor off Terranova village. 
Hand-line fishing from the ship was not very successful, and fishing 

with traps was a complete failure. The surface light was the means of 
attracting coral-fishes, young octopus, a small eel, several species of 
small fry, a number of annelids, and various forms of crustacea. 

For several miles each side of the village the reef on the lagoon 
side is very rough and jagged, and several trials with a seine proved a 
failure. At extreme high tide it is possible to use a seine to some 
advantage, provided the fish come close inshore; otherwise nothing 
can be accomplished with this apparatus. In subsequent trials with a 
15-foot seine over the same ground we came across a small sandy 
spot, in a bend partially hidden by coral bowlders, where 15 mullet 
and 2 bonito were taken. On the outside reef, in the rear of the 

village, we found a mass of coral slabs, forming a sea wall all along 
the beach, protecting the cocoanut and pandanus trees from the surf. 
Just below the wall is a strip of sandy beach 25 or 30 feet wide, sud- 
denly merging into a smooth, level platform, on which we found many 
pools. The platform averages 300 feet in width, upon which the sea 
breaks heavily, sweeping over it at a depth of a foot or more, filling 
the pools and churning the water into foam. Many fish were seen 
darting in every direction. At another time we visited the reef when 
the tide was out. A heavy sea was breaking against its outer edge, 
sweeping part way up the platform. Fish were plentiful, but owing 
to the clearness of the water the seine failed to capture any, although 
a small collection was made with a dip net in the pools farther up. 
No natives were fishing at the time. We were informed that the short 
square net and rope of cocoanut leaves were employed and that hours 
were frequently spent without taking a single fish. At other times 
large numbers are captured in a few trials. Much depends on the 
state of the tide and the force and direction of the wind. Under these 
circumstances we were not surprised at the smallness of our catch. 

Late in the afternoon of the same day we landed on an island in the 
lagoon, about three-fourths of a mile from the ship and about the 
same distance from the main shore. At the time of our arrival a heavy 
rain squall came up, which lasted until dark, preventing us from test- 
ing the ground with a seine. Earlier in the day a party anchored in 
the dinghy off the island close to the shore, among a lot of coral heads, 
two natives selecting the piaces for fishing. In trials lasting about 
three hours 7 fish were caught, among which were 4 species. The only 
bait which they could be induced to take was hermit crabs. 

F. C. 1901 52 
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Three miles to the north and east of Terranova lies another village, 
and about halfway between them are three stone traps and the ruins 
of several others, built of coral slabs and pieces of broken coral. 

The canoes observed at Arhno were small dugouts and require no 
special mention. | 

On the morning of January 28 the Albatross left the lagoon and 
made a detour around the northern shore of the atoll, thence skirting 
along the western shore. Here the rim of the atoll is submerged in 
many places, forming many islands, some of which are inhabited. We 
were told at Jaluit that this atoll supported nearly 2,000 people, but 

saw nothing to lead us to believe that such a number exist here. In 
coasting along the shore we saw many fish-traps. 

At the islands we visited in the Marshall Archipelago the contrast 
between the build of the canoes and that of the houses was very notice- 
able. Much care is taken in the make of the former, but very little in 
the latter. In all other groups visited well-made houses and huts were 
noticed. 

THE CAROLINE ISLANDS. 

On the 29th we arrived at Jaluit and remained there till February 5. 
Leaving the Marshall Islands, the ship proceeded to Kusaie, the most 
eastern island in the Caroline group, a little over 400 miles from Jaluit, 
and came to anchor in Port Lottin, the most southern harbor on the 
island. The island is voleanic, 8$ miles long by 5% miles wide. Its 

highest point is 2,155 feet. A heavy and luxuriant growth of vegeta- 
tion covers the entire island almost to its highest part. 

The harbor is small, and is fringed with coral reefs on the east and 
west sides; at the head is a long stretch of sand and mud, forming a 
bar, which at low water is bare. The bar has been formed by two 
small rivers that empty into the harbor above. About 150 feet is the 
average width of the rivers at their mouths, narrowing to less than 50 
feet half a mile up; the depth varies from 2 to 5 feet, with an occasional 
sand bar where a canoe will barely float. The village is on the east 

side of the harbor at the mouth of the river. 
In the rivers were many small fish, but repeated trials and failures 

demonstrated that they would not take a hook. <A fair representation 
of the fishes inhabiting the rivers was taken in a small collecting seine. 
A large seine can not be hauled, owing to the tree stumps and branches 
strewn over the bottom. Two large eels were caught and off the 
mouth of the river, inside the bar, several hundred mullet were taken. 

Very little hook-and-line fishing is carried on by these people. Nets 
are used for the most part, although spears are sometimes operated on 
the reef. Women do all the fishing, we were informed, and during 

our stay here we saw no men taking part in it. This is probably due 
to the fishing-grounds lying so close to the village, protected from the 
sea. The fringing reef on the south and east sides of the island makes 
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off a considerable distance, in some places a third of a mile, in others 
a few hundred feet, forming a shallow lagoon, in which fishing may be 
performed in all weather. During a storm, when the sea is breaking 
on the outside reef the lagoon is smooth. 

The reef nets are 75 to 100 feet long and average 8 feet in depth, 
with a 33-inch mesh. They are made of two-stranded cocoanut fiber, 
which is strong and capable of bearing considerable strain; floats of 
koa wood, 6 inches long and 24 inches in diameter, are placed from 4 
to 5 inches apart. On the foot line are heavy shells. These nets 
answer every purpose of a seine, though not used in the same manner. 
They are not dragged, chiefly on account of the rough bottom; neither 
is a canoe used in setting them. 

From 10 to 12 women gather a net up in their arms and carry it to 
the edge of the lagoon, where they wait for the appearance of fish. 
When a school or a number of fish is seen the women form a semi- 
circle, carrying the net in front of them, wading out and dropping it 
around the place where the fish were observed, and quickly drawing 
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Dip Net, Kusaie. 

together the ends. The two women holding the ends begin beating 
the water with sticks, to frighten away from the mouth any fish that 
may be near it. Soon one of the women steps over the net and also 
splashes the water with a stick. This causes the fish to scatter, many 
of them jumping over the cork rope. Fish that jump over the net 
are prevented from making their escape by a second net, 20 by 8 feet, 
attached to poles, the poles resting on the bottom and held at an angle. 

The hand net is hung soas to forma kind of bag into which the fish 
fall. In addition to the square hand net for capturing fish that jump 
over the cork line, large dip nets are held in readiness by the women 
stationed along the outside. Finally, the large net is gathered into a 
small compass, picked up, and the contents are emptied into the bas- 
kets. After a haul has been made, the net is carried to another part 
of the lagoon or reef and is again set. This performance is frequently 
repeated with no success. 

Our experience had been that few fish could be approached near 
enough to capture with a seine, even when exercising great caution, 
and how these people managed to capture a single individual with such 
rude apparatus was to us a source of considerable wonder. 



820 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

The dip nets used in connection with the reef net are 97 feet long, 
including the handle; net part or bow, 44 inches long by 28 inches 
wide, tapering where it joins on to the handle. The bow is made of 
withes, the net of cocoanut thread, and the handle of koa wood. The 
material of which the net is made is very light, which makes it easy 
to handle. It differs in style from most dip nets in having a deep bag 
varying from 18 inches to 2 feet. The extra length of bag is for 
carrying fish while wading in the water over the reef. 

Considerable success is obtained with a wing-shaped hand net 3 to 4 
feet in length and 18 to 22 inches in width, the greatest width being 
next the handle, tapering toward the outer end. In fishing on the reef, 
in pools, or in streams they take the place of dip nets, and are more 
effective, being easier to handle on account of their lightness and 
shape. The material of which they are made (pandanus) is strong; 
size of mesh, 2 inches. These nets are used to advantage among 
bowlders on the reef and in streams where fallen limbs and snags are 
numerous. Women and young girls operate them mostly, although 
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Wing-shaped Hand Net, Kusaie. 

boys sometimes take part. In the lagoon or on the reef fishing is per- 
formed some little distance from the beach, gradually working in 
shore. By wading out from the shore and working toward it double 
the amount of fish are taken than otherwise would be, because when a 

fish is startled from its hiding or feeding place its natural tendency is 
to escape into deeper water. In doing so it immediately comes in con- 
tact with the barricade of nets. Each person carries two nets, one in 
each hand. As the fish dart out from behind rocks or other places of 
concealment a net is dropped in front of them and they are captured. 
Sometimes the net in one hand is used and sometimes the other, it 

depending on the movements of the fish. In addition to the nets each 
person carries a short stick with which to beat the water and turn over 
stones. Frequently small boys are pressed into service, they standing 
at the water’s edge, turning over stones, and keeping up a splashing of 

the water, the fisherwomen on the alert with their nets to capture fish 
that may come their way. When a dozen or more people are in line 
along the beach it is quite difficult for all the fish to make their escape. 
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In company with Dr. Woodworth the writer visited a village about 
5% miles from Port Lottin, on the east side of the island, not far from 
Chabrol Harbor. About half the distance led us up the river empty- 
ing into Port Lottin Harbor. We were taken in a canoe poled along 
by two natives. On the left bank of the stream is an impenetrable 
network of mangrove trees; on the right bank are vegetable ivory and 
palm trees, their tops forming an arch over the stream. The stream is 
said to contain a variety of fish, but very hard to catch. 

The village consists of a single row of houses built close to the beach, 
and in front of each house is a fishing-ground. Some women were 
starting out on a fishing excursion in the lagoon, where at low water 
the depth is about 3 feet. At high water the sea breaks over the 

a ea Ce ee 

Canoe and two Styles of Outrigger, Kusaie. 

outside reef, bringing in quantities of mullet and other species, the 
outgoing tide leaving some of the fish in the shallow water of the 
lagoon. The fishing party had a reef net, 2 pole nets, and 3 dip nets. 
There is fully as much sport as labor connected with the fishing, fora 
creat deal of the time playful antics are kept up, the young girls taking 
special delight in playing pranks on the older women, such as tripping 

them up, sending them sprawling into the water, throwing dip nets 
over their heads, and finally all becoming engaged in a friendly fight. 
If no fish are taken at one tide it matters but little, for an abundance 

may be caught the next. A half or even a whole day thus spent with 
meager results seems to amply repay these people for time and labor 
expended. Hand nets, previously spoken of, are used on the reef and 
also in the stream. 
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All the canoes that came under our observation were dugouts of 
inferior make. Most of the harbor canoes are propelled by poles, 
some fitted with sails. In times past it is stated that sailing canoes of 
large dimensions were common in all parts of the island; but for many 
years there has been no occasion to build canoes larger than is required 
around the harbor and in the lagoons. In the rare visits to other 

islands passage is taken on some coasting vessel. 
A variation from 14 to 28 feet was noticed in the canoes on this part 

of the island. The 14-foot canoe is on an average 11 inches wide and 
10 to 12 inches deep; thickness at the gunwales 1 inch, increasing to 
+ inches at the bottom, and a considerable thickness of wood at the 

bow and stern to give strength; round-bottomed; straight fore and 
aft, and 2 to 3 inches wider at the turn of the bilge than at the gun- 
wale. The outrigger float is 10 feet long and attached to the frame 
6 feet from the side; crosspieces of frame 9 inches apart; stanchions 
connecting float to the frame 9 inches high. Two forms of outrigger 
frames are common, both shown in the sketch. The sailing canoes have 
thwarts, generally four, three on the forward side of the out-rigger 
frame and one on after side. Besides the thwarts there is a wide 
piece of board fitted across the gunwales 3 feet forward of center, 
through which the mast is stepped, the step consisting of a piece of 
wood with a hole mortised in it and nailed to the bottom of the canoe. 

Mat sails long since went out of use, and sails are now made of 
drilling, patterned after those of a cat-rigged boat—high peak and low 
boom; but unlike the cat-rigged boat these sails are unshipped. One 
canoe was seen under sail, and contrary to any other sailing canoe we 
had seen she was handled in the same manner as a sailboat, that is, she 

was put about on opposite tacks. This being the first time we had 
seen a canoe handled in such a manner, we were greatly interested. 

The wind was light and the sea smooth. When brought to leeward 
the outrigger buried itself. Had the wind been fresh, accompanied by 
a choppy sea, we could see no reason why the canoe should not capsize. 
This kind of sailing might be practiced in smooth weather, but in rough 
weather it is doubtful if it could be done without some danger. 

The floats of the outrigger of canoes used in the streams are consid- 
erably turned up at the forward end to prevent them from catching 

under logs, limbs, and twigs. The necessity of this was fully demon- 
strated in our trip down river, for in many cases the float ran up over 
branches and other obstacles protruding from the river bank, causing 
the whole structure to twist as if it were about to break. In coming 
down river it is quite impossible at times to avoid these obstacles, 
especially when making a sharp turn. In a number of instances the 
outrigger shot under projecting limbs and half-sunken trees, bringing 
the canoe up all standing crosswise the stream. No damage was done 
other than taking in water. Had the outrigger been put together 

with nails the whole thing would have been carried away. 
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PONAPT ISLAND. 

A run of 150 miles brought us off Pingelap Island, where we arrived 
early in the afternoon of February 10. We did not land, all photo- 
graphic work being performed from the ship. While lying to, several 
canoes came off well filled with people, among whom were the king 
and a white man. Pingelap is a small island about 5 miles long by 
less than 3 wide, yet it supports nearly 1,000 people. All the canoes 

that came off were small, estimated length varying from 14 to 16 feet— 
the same type as the Arhno canoe. While lying to, several large 
schools of flying-fish passed us; barracuda were also plentiful, and on 
the passage to Ponapi both species were frequently around the ship. 
We dropped anchor in Kiti Harbor, Ponapi Island, the following 

afternoon, February 11. The inhabitants do not seem to be much 
given to fishing; at least it is not so extensively carried on as at Kusaie. 
Here the fishing is performed chiefly by the men. Both the outer and 
inner harbors are surrounded by reefs. A mountain stream empties 
at the head of the inner harbor. 

Hanging up in a shed with canoes were reef and hand nets, the same 
as used at Kusaie. ‘The spears were fish-hooks straightened and lashed 
to poles. No other kind of fishing gear was observed. At low tide 
in the inner and outer harbor reefs and spits are exposed, just such 
places where rock pools are numerous and fish abound. 

There are no seining beaches in the harbor, all the reefs and spits 
being too rough for seine work. About half a mile from the mouth 
of the stream a 50 and a 15 foot seine were dragged. Like most 
streams in the Tropics, it was filled with snags, there being few places 
free of them. In eight trials 6 mallet, a number of half-beaks, and 
considerable small fry were taken. In and about the mouth of the 
stream the bottom is largely composed of stones and broken coral. 
Several trials were attempted here, and each time a number of fish 
were in the seine, but the seine would ‘‘ foul” with rock, snag, or 
coral, and before it could be cleared the fish escaped. | 
A party rowed up the river about 2 miles and tried for fish with 

rod and fly and bait. Nothing was caught; not even a bite was felt, 
although an abundance of fish was seen. ‘To obtain a collection rep- 
resenting even one-half the fresh and salt water species to be found 
here would require many days of patient fishing. 
On one of the reefs in the harbor, about a mile from the village and 

not far from our anchorage, a collection of star-fishes, shells, annelids, 

and crabs was made. 
There is not the marked difference in the size of the Ponapi canoe 

as noticed at many other islands. A difference of 2 feet is the maxi- 
mum; average length, 263 feet; width, 134 inches; depth, 174 inches. 
Outrigger float, 20 feet long; stanchions connecting float to outrigger 
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frame, 18 inches high; crosspieces to the frame, 3 feet 5 inches apart; 

platform, 23 inches wide and 41 inches long, built out 18 inches on the 
outrigger side. Each canoe has 6 thwarts, 3 forward and 3 aft of the 
platform. Between the crosspieces which form the bed of the plat- 
form are 4 other pieces, and under these are 3 others running at right 
angles to the top ones and parallel with the canoe, forming a brace- 
work to the outrigger frame. We saw no built-up canoes; all that 
came under our observation were dugouts, but much lighter than any 
met with elsewhere. The model is fine and well proportioned. The 
bow commences to turn up abreast the end of the float, extending out 
gracefully, slightly flaring at the extreme end, but fairly sharp where 
it enters the water. The stern runs out in the same manner and forms 
what might be termed an overhang. Stripped of the outrigger and 
rigged with mast and sail these canoes would look very much like a 
small modern yacht. To add to this appearance they are painted with 
a native dye which gives the wood a decided mahogany color, the dye, 
or paint being put on very skillfully. 

The crosspieces and entire framework of the outrigger differ from 
those of any canoe previously seen. Heretofore the outrigger float had 
been joined to the frame by stanchions in the middle; in these canoes not 
only have they the middle stanchions, but also a set of three on each 
end. The end ones, however, instead of being fastened to the frame, 
are attached to a brace which projects from the side at either end. 
The braces start from the side of the canoe at a sharp angle, meeting 
in the center of the outboard end of the outrigger frame. The end 
stanchions are composed of withes, projecting out horizontally from 
the brace to a point directly over the float, then bent at right angle 
downward and fastened to the float. The middle stanchions are also 
withes 3 feet 5 inches apart, each set made of six small withes placed 
close together at the top and spread at the bottom. The outrigger, 
though light, is strong and durable. 

The platform which covers the middle of the canoe is braced and 
counterbraced, and, unlike the Marshall Island canoe, is set low. ‘The 

thwarts are flush with the gunwales, dovetailedin. -On different parts 
of the outrigger frame, particularly on the float where the stanchions 
join, are fancy cross-seizings of cocoanut-fiber thread. Some are to 
give additional strength, others are purely ornamental. Every part 
of the Ponapi canoe is well proportioned, and the workmanship would 

do credit to skilled mechanics. 
On the part of the island which we visited there is an absence of 

sailing canoes; we saw none fitted with masts or sails, neither did we 

see any sailboats. Usually, even in isolated islands, where the people 
have long mingled with civilization, modern sailboats are found. It 
is presumed that modern tools are used in building a class of canoes so 

nicely finished as these. 
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TRUK GROUP. 

Leaving Ponapi on February 12, the Albatross headed for the Truk 
Group—a part of the Caroline Islands nearly 400 miles westward of 
Ponapi. In the afternoon of the 14th the ship lay to off Namo Island, 
and in the evening canoes came off. Torching for fish on the reef and 
beach continued from dark until after midnight. We did not land to 
see the fishing, and it was too dark to examine the canoes that came off 
te the ship. 
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Sailing Canoe, Truk Group. 

The following morning we passed through the outer rim of reefs 
encircling the Truk Group and anchored on the west side of Moen 
Island off the village. Truk Group consists of 13 islands and numer- 
ous islets encompassed by a series of broken reefs 35 miles in diameter. 

Many parts of the rim are submerged with islets between, some of 
which are barely above the surface at high water. The present con- 
dition of the atoll rim seems to indicate that at one time it was wholly 
above high-water mark, but has gradually subsided, leaving only the 
most prominent parts exposed. In most parts the reef is quite wide, 
in a number of places a mile or more, over which are scattered many 
bowlders of old coral rock. 
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For several miles, commencing at the village and running to the 
northward, is a series of smooth beaches, interrupted by an occasional 
stretch of coral. All of the beaches make offshore for some little 
distance. Some are protected from the wind, which has a long sweep 
across the lagoon, by islets lying from a quarter to a half mile offshore. 
In these sheltered places women were fishing with hand nets at the 
time of our arrival. It was noticed here, as at Kusaie, that in connec- 

tion with fishing more or less play was indulged in. No men were 
engaged in fishing or any other labor, probably because nearly all of 
the people of the neighboring islands were at war with each other. It 
is said that the many islets, shoals, and reefs in the lagoon and on the 
rim of the atoll afford excellent fishing-grounds, where in time of 
peace the natives of all the islands find fish sufficiently abundant to 
supply their needs. Each island is practically independent, its sur- 
rounding reefs supplying the fish and the hillside yielding all the fruit 

Paddling Canoe, Truk Group. 

and vegetables required. ‘These people may have different kinds of 
fishing apparatus, but the only kind in use during our stay was the 
hand wing-shaped net, as described on page 820. 

Our seines were used on the beach for a mile or more north of the 
village, and about 25 miles south of it an afternoon was spent in the 

same work, meeting with considerable success. In the catch were 
small flounders, mullet, crabs, starfish, and shells. Large schools of 
mullet kept a considerable distance from the shore, only a few at a 
time approaching near enough for capture. 

In this group there is a wide difference between the sailing canoe 
and the canoe propelled by paddles. The former, both in construction 
and general appearance, is similar to that of the Marshal] Islands. 
The latter is a dugout, and in no way resembles the former. Without 
knowing that both styles of canoes were made by the same people, one 
would naturally suppose that each had been made bya people entirely 
unlike in taste and separated by a long distance. The average length 
of the sailing canoe is 28 feet; width, 16 inches; depth, 37 inches; thick- 
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ness of planking, 14 to 2 inches; outrigger float, 95 feet long and 84 feet 
distant from the side of canoe; crosspieces of frame, 30 inches apart; 

length of platform on outrigger frame, 7 feet; stanchions connecting 
crosspieces to the float, 15 inches high, 4on each, and carved at the top. 
It will be noticed that the outrigger float, framework, and platform 
vary slightly from the Marshall Island canoe. The built-up platform 
on the lee side is also different in detail and like the canoe of Rongelab 
is covered with a thatched roof. The sail plan and rig is practically 
the same as the sailing canoes in the Marshall Islands. Mat sails are 
still used, of the same material as in all parts of the South Seas where 
cotton has not been introduced. A rudder 4% feet long, 10 inches 

wide, and 2 inches thick is used instead of a paddle for steering. It is 
detachable and is shifted from end to end of the canoe when a tack is 

Canoes on Beach, Truk Group. 

made. It is held in position by a wooden pin against which the top 
part rests. Round the pin and head of the rudder is a grommet to 

prevent it from slipping down. 
In the village four canoes were building. One had recently been 

worked on; the others were covered with matting, no work having been 
performed on them for at least several weeks. Probably the war had 
something to do with the suspension of Jabor, not only on the canoes, 
but with almost everything else. A dozen or more small canoes were 

about the ship’most of the time, manned by half-naked people, whose 
bodies and faces were decorated with native paint, presenting a bar- 
barie picture. These canoes are ornamented at the bow and stern 
with carved pieces of wood on the order of agondola. The stanchions 
on the outrigger are carved at the top; they are much longer than 
seems necessary, but without the extra length and the decorations the 
‘anoe would not be considered by the natives as finished. 
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GUAM 

On the morning of February 21 we sighted Guam, approaching it 
from the southern side. Ata distance this part of the island ‘has the- 
appearance of the southern coast of California. The interior portion 
is similar to Makatea, in the Paumotu group, it having a mesa sur- 
rounded by perpendicular cliffs. The shore line on the south and east 
side is fringed with narrow, sandy patches, with an occasional out- 
cropping of coral rock. Passing around the northern end of the island, 
down the west shore in sight of Agana, gave an excellent view of the 
coast. Early in the afternoon the ship came to anchor in the harbor 
of San Luis d’Apara. 

In all parts of the harbor the beaches are extremely rough and 
ragged. At low tide reefs covering large areas are exposed, on which 
are numerous pools and channels where the natives fish with spears, 

Double Fish-trap, Guam. 

mostly at night. As observed at most places, reef fishing here at 
night is carried on by the aid of torches. 
The people of Guam do not engage in fishing as much as most 

natives in the islands of the Pacific. They are given more to tilling 
the soil, and fishing seems to be a secondary consideration. 
Many of the inhabitants of San Luis d’Apara living near the shore 

have fish-traps extending out from the beach in front of their houses. 
The traps are of two kinds—double and single pocket. The pocket of 
the single trap is about 60 feet in diameter, with two wings 150 feet 
each, and a lead of 200 feet. The pockets of the double trap are built 
60 feet apart and connected by a bamboo fence. From each pocket is a 
wing varying in length from 100 to 400 feet, according to the location 
of the trap. The leads vary from 200 to 300 feet. 

In constructing traps, bamboo is wholly used. Poles are driven 
into the sand and coral, placed 4 feet apart, and around them is woven, 
basket fashion, strips of bamboo twisted into a rope. 
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Only an inferior type of dugout is now seen; the original design 
has long since departed. The canoe now used averages 27 feet long, 
18 inches wide, and 13 inches deep; width carried well forward; straight 
on the bottom; little or no sheer, and fullatthe bowand stern. There 
is no attempt to decorate these canoes; they are as plain as it is possible 

to make them. 
There is no platform or framework on the outrigger, only two cross- 

pieces, fastened to the float by wooden pins, and to the gunwales by 
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Single Fish-trap, Guam. 

seizings; outrigger float, made of hard wood, 9 feet long, 7 inches 

wide, and 8 inches deep; sharp at each end. 
On account of the harbor being shallow in most parts very little 

paddling is done; a man stands in each end and with long poles pushes 
the canoe along at a good rate of speed. There is very little occasion 
for going outside of the harbor, which in a measure may account for 
no larger or better canoes being built. 
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