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Bel) PO RT 

OF THE 

UNITED STATES COMMISSIONER OF FISH AND FISHERIES 

POR THE 

FISCAL YEAR ENDING JUNE 30, 1902. 

I have the honor to submit a report covering the fish-cultural work 
and scientific and statistical investigations of the United States Com- 
mission of Fish and Fisheries for the fiscal year ending June 30, 1902, 

together with the detailed reports of the assistants in charge of its 
different divisions. 

PROPAGATION OF FOOD-FISHES. 

Natural conditions governing the collection of eggs were generally 

very favorable at all points where operations were carried on, and 
increased appropriations made it possible to take advantage of these 
conditions. The Commission was therefore enabled to keep up its 
record and show an increased output of nearly all of the species han- 
dled, and in the aggregate there were distributed over 1,495,500,000 

fish and eggs, or 821,700,000 more than last year. Of these, 99 per 
cent were in the interests of the commercial fisheries and 1 per cent, 
or 14,900,000, were game fishes. Popular interest in the Commission 

and wider knowledge of its functions are shown by the increasing 
number of applications for fish to stock interior waters, 3,814 having 
been received, or 25 per cent more than the previous year. 

The propagation of quinnat salmon was carried on in California, 

Oregon, and Washington, at 12 stations, including several collecting 
‘amps, and the season’s work was considered very satisfactory. The 
runs of fish in the various streams were in most cases good, and over 
56,000,000 eggs were collected. 29,300,000 fry and fingerlings were 

hatched and planted and 17,480,000 eggs were transferred to the Cali- 
fornia State Commission. As far as possible fry were held and fed 
during the winter and planted when about 24 inches long, but lack of 
room and other facilities prevented pursuing this policy to its full 
extent. A few silver-salmon eggs were taken on a tributary of Rogue 
River, Oregon, and steelhead-trout eggs were obtained at the same 
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point and at the Baker Lake Station in Washington. The collection 

of steelhead eggs was hampered by unfavorable weather and scarcity 
of fish. At Baker Lake 3,694,000 blueback-salmon eggs were taken 
and hatched with a small percentage of loss, and the fry were planted 
in the lake. 

Over 41,000,000 lake-trout eggs were obtained from commercial 

fishermen in Lake Superior and Lake Michigan; of these, 5,000,000 
were assigned to various State commissions and other applicants, and 
the remainder hatched by the Commission, the fry—except some 
700,000—being planted in the Great Lakes. 

In Lake Erie the number of white-fish eggs secured from fishermen 
exceeded any previous record, the hatchery at Put-in Bay at one time 
being so crowded that they were retained in temporary devices. The 
facilities for holding the white-fish in pens were increased, but, owing 

to unpropitious weather, not many eggs were obtained from fish thus 
held at Lake Erie points, though at the collecting stations on the 
Detroit River the results were very successful. . The total take of 
white-fish eges amounted to 701,900,000, of which 111,000,000 were 
assigned to State commissions and others and the balance hatched at 
different stations of the Commission, whence the fry were planted in 
the lakes. The quality of the fry was unusually good. 

Although April was cold and unfavorable, 437,000,000 pike-perch 
egos were taken in Lake Erie, but the weather conditions were such 
that the percentage of fry was comparatively small. At Swanton, 
Vt., 118,000,000 eggs of this species were also obtained. No lake 
herring were taken, as the work was interrupted by ice before any 
spawning fish were found. 

On the New England coast 338,120,000 cod eggs were collected and 
hatched at Woods Hole and Gloucester, Mass. Those from the brood 

fish taken off Nantucket Shoals and held at Woods Hole were of ex- 
ceptionally good quality. Cod were scarce on the Maine coast, and 
the number of eggs from this source was not large. From Plymouth 
fishermen, however, the supply was good. 

The flat-fish work was more successful than in the preceding year, 
both in the collection of eggs, which amounted to 194,000,000, and 
in the hatching of fry. 

The collection of lobster eggs was also more satisfactory, though 
some of the territory in Massachusetts formerly depended on was 

abandoned. In Maine, however, egg-bearing lobsters were abundant. 
Eggs from all sources numbered 103,898,000, which, except for 

5,000,000 devoted to experiments in hatching and rearing, were 
hatched at the New England stations and yielded 81,000,000 fry. 

The runs of shad in the rivers where the Commission operates were 
small, owing to the late spring, and consequently the take of eggs 
shows a falling off, the station on the Potomac being the only one 
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where there was an increase, while on the Delaware, where the collec- 

tions have usually been large, there was a great decrease. 141,239,000 
eggs were secured from all points and 107,000,000 fry were hatched 

and planted. Considerable consignments were sent to rivers north 
and south, where the shad runs have been diminishing in recent years. 

The propagation of the trouts, basses, and other fish appropriate 
for interior waters has been satisfactorily continued, and these species 
supplied to applicants in all parts of the country. The collections of 
wild fishes from overflowed lands along the Mississippi River con- 
tinued throughout the summer, and large numbers of bass and other 
native fishes were saved and distributed. On the Illinois River this 
work was curtailed by the excessive heat, which caused the death of 
many fishes in the shallow ponds. 

In continuation of the policy of acclimatizing certain species in sec- 
tions of the country to which they are not indigenous, steelhead and 
grayling eggs were brought from the West to be hatched at eastern 
stations, and white-fish, lake-trout, and brook-trout eggs were sent to 

the Pacific coast, where they were hatched and planted. Landlocked 
salmon eggs from Maine were sent to various places as far west as Utah. 
Twenty-nine species of fish and one crustacean have been handled 

during the fiscal year, and in the following tables and in the reports 
of station superintendents are shown the results attained in hatching 
the eggs and the disposition of the product. 

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

State or Territory. | Species. Eggs. apes: | eae 
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MOTadORin se eee eee ote Landlocked salmon .............. DXO00) Il yesececmenaece | Waseeeaemnse 
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Distribution and assignments of fish and eggs among the States and Territories—Cont’ da. 

State or Territory. Species. Eggs. ms ube “ra pee 
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BACK ass iat ce cscs cee entails = ete rete ectote relate staleereetetere siete 1, 650 
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Distribution and assignments of fish and eggs among the States and Territories—Cont’ d. 
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Graveney eescen. 2 eke cet Skee 

Pieempereh soe sd. secectac tee 
Baek Dasss ees colo e takes soae 

Graylitey ss 33-620... 2% sa-no seeee 
Black bass 
Grappiete. 85.26 ios ececemceebaes 
Rainbow trout. 2222.2... 6.652) 
BSCE PASS) fae cisstcitsenieis aeieciewteiae 
Grapple ss. ga... assckisaies sememeeat 
ROCKS DASS) cc ste cca enone fone eee 
Bream 

Grayling. sate pose as cto soe cee ees 
Pike Merchen ones ce sssce os eee 
Black bass 
Grapplers. cs. cccnosemcisssinse sees 
ROCKIDASS Ae Sane sonecjseacaisne yee 
SULaiwiDCELy, PASS) season -cecenece 
Steelheadtroute s.s.225s22- eee 
Black-spotted trout 
Brook trout 
Grayling? Seccccecs ese sastester ce 

Rain bOwatlolltinn see eeeceeeeeee 
Brook trout 
IBIACKIDANS ose cee esose eee eee cee 
IROCKPSSShy sane o2 eo selec isienelene 
Crappie 

Atlantic salmon 
Landlocked salmon 
Rainbow trout 
Brook roubles eee 
Lake trout 
Goldenitrout-s-222-se4-55-4-e Ee 
Bike perches eee scce ssa sseeresaae 
Black iDassiee eee e ee aero cele cae 
MO DNGCT Semen ae nero cine 
Sa Y6 lk Gee eetaetne seeicc ona eee aes 
Landlocked salmon ........-.--. 
RAIN DOW, (OWL sass sees see ae ae 3 
BrOOkMOUD esas sete neceeneaceeeae 
Crappie 

Black-spotted trout.:......-..--- 
184 VO) 'oi] OS ere is ere Meee Pee Merten 
ROCKS DHSS ees emcee Se oe e ene ae 
SOLA WIDELY) DASS= = =-- oe saeeeaeeee 
SUM=HSHisasee sees eae ae eae 
SOV2K0 hee Gare eR betsepicactas 

Landlocked salmon ...........-. 
Steelhedaltrouta: s+. asec eeneere 
Rainbows troutasascseeeacced=-sse 
BTOOKSULOUL oo setcccnnemsnoet aoe 
ke UrOMt seman see coon eee 
Gua Vines. Seer ee eee eae eee 
Wihtitestislnhes 52 tee eon cccniae 
Pikeperchicsecscsemcceeseses seeee 
IBTaCkspass ssesee seer oe eaeee cme 
ROCKsnasemees ssmeere tenon ese cee 
Shad 

CLrapPiC).\.n.o.ssec-os aces eee cess 
IROCKIDASSE vis. caiste Mismee = meee mee eee 
Rainbow tloulsce sacs eeeee eee 
Brook (OUb =a. .ca- sees sees 
Catfish 82 ote ec eter eee 
Pike perch.) oes. 2 cee segeeeiehe 
Yellow perch 
Black bass 

ROCK IDSSS. acoso 2 ie coe toasteee ieee 
Sun-fishy5occsc-<te oot eesieeer snes 

Adults and 
yearlings. 

Fry and 
Eggs. fingerlings. 

25, 000 
1, 000, 000 

100, 000 

911, 000 
15, 295, 000 

200, 000 
245, 300, 000 

1, 500, 000 

500 

5, 000 

BO;050) anna sata 
3, 000, 000 

744, 350 
3, 138, 630 2,710, 000 

70,000 
8, 100, 000 34, 900, 000 

8, 200, 000 



6 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Distribution and assignments of fish and eggs among the States and Territories—Cont’d. 

Adults and 
yearlings. 

. - Fry and State or Territory. Species. Eggs. fingerlings. 

OiIOss fo othe eee eee cee Rainbow troutocee eee eee seeeseacsee 13, 000 
Brook trout... acco ase Soe ee See oan esme 85, 000 
Make troutisccce sack oct eee eee ee 3, 500 
W.hbite-fish-s 2225. 22525 See nee 200, 500, 000 
PrIke Perch 3525222 ce eileidoee se | Seer eeaaae a= 125, 500, 
Blache ASS! sau ce\ooedteae oven eee Seen eee Bees leet nee sees 
Crappiess. ise esse senses cee ne pees seen Seeiseen seaeee 
ROCK ass e3 as ce Poca een cee eee oe | oe ae ee eee 

Oklahomaceserereres sean Rainbow troubiniseoo sees te sere ae eee eee eee 
Black Dass/s2ch 32s seste Jose ae o aeee |e eee 
ROCK Dass wa Se Sa eee eee eee 
Strawberry bass...-. 

Oregon!) 22. haa ane eae Quinnet salmons 222 25-s4scceceee 1, 866, 000 14, 401, 619 
Silver salmon a. vcccece cece caee saeco eeeeee 424, 530 
Steelhead trowtis ssn peace we ee sees eee ose 20, 250 
REIN DOW tLOUt AS -caeecee ae fete ace rete oe noes ane eee eee 
Black -spotteattrout sce eeee sconces een ceeeee ene eeeaeaeeeeeee 
Brook trout sacs ee ooo eee cee con oa ee 138, 979 
Daketroutos jo = on Sore oe eres ree eeenee 45, 498 

Pennsylvamiae ae eet Shade eee sss cee cinta = coder ect | eeeere mace 598, 000 
Rainbow troultis sas coos 20 eee wee acetic econ aan ee eens 
BrOOKMLOUS faecdiies od oo cose ee eee Oe Leal eee cere 

‘ White-fish’ 5.22222 cesctscece aces 48, 160, 000 
Prkemperch jose os asin ello oslo eee aes 1, 800, 000 
Black Dass o2iecew et eccees sc ots ee | hemes stewie tee aeeeeeeee 
Crappie rs saee Bose see sat cca etioe [pesteietins 22 Da aae eee 
IROCKADHSS 302220: Jassie eee eae nee eae ceeee oe Meee eee eee 

Rhod elisland2s. 5is22 2.22228 Shades ss ee eSB Sea esa lat Has aE eeaae 3, 000, 000 
Landlocked isalinonesse so gece oe boo coe cocaleee nese eee 
Rainbowstroutassco.. 22ers perereaeeree 2,000 
BrOOk TrOUbis 2s cae Sale Sees cer coe | heme eeaoeee 20, 000 

e Black bass i225 2 sn 2cc as ie See wee ne genes lee diaeresis 
LB} 3)s1 2) 0 aS AISNE REIS See aeCutise S| sabSencoaene 2, 462, 000 

South Carolinaiecs.---2-----e Rai 6 SE Si ee CR Senet oe seaecn ate 5, 138, 000 
Atlamticsalmonsetecss sacee aceon eee eer eee 4,000 
RAM DOWALLOU tes s2 32s se cacao | Soe ee ee aos seceeee ee eee 
MAK eutrOuteee stesso ewe ee so cecien eee eee nee 20, 000 
Pike MCrCh esse emesis seco e mem eee 1, 900, 000 
Black basset siete sd stec ne cews sees eee cece eee cea erate eae 
Rock bass: Aieescs s..cceeles ac ces [eee co oseteee ten ee eee eee 

Bouvh) Dakotas: ---- 5-2 eee Loch Deven troutesssseoseses sce peeceeme eee 13, 760 
Rain DOW ALOWbS sae ns ceeeie eee S| pee eeeee 41, 500 
Black-spotted strouteics 22255 ae eee ees cee see 
Brook trout 
Blackipassieeseceses 
Crappiemeees-necece te 

Tennessee sa. 5) Stee ee eee Rainbow trout 
Brook trout 
BISCkDassiticn st S2msss nes ccint cesta oes eee al eainee seers 
Crap Pie sc sesaet eat eee as bobo ee Sot ee cer | Soc easee nooo 
IROCKADASSIAN Seen ce sere ees | hiseere oe ees |e eee eres 

RORASI2 2 - Sse Bees Ae ae Rain DOW strouUt-g 22 sss os sce coe eos oaeee bee [pence eee 
IBIACK DASS Sa5 ascii de eae ie Se oe | See eee chines | ioe Seer emeeee 
Crappie ets cok See G2 Se See | a see 
ROCK: D&SS.s Lesson es cee ce a meen mee eee bea aetoe ee eater 
Strawberry bass’. <255.6. csceeseee | seeeoe ean eases ae eee 
Bream 225252. ccemscck oe cone seaeoe loose sek ees cll esc cose eeee 

evn esas sein sieterncte rs miata cies Landlocked salmon .-............ 10,000) 122.2245 See 
Rainhbowstroublese-esseesecre eee POS TUU Rogamac=a5505- 
Black-spotted trout -sscck octet see ele aoe | cen eee 
Brooksitroute-ccee esos tee HO) 000! csc acne 
Grayling. 5224S ssccse socdeoneeses 1005000 ||| s<aaaeeceecee 

IWETMONE js sceceee science Landlocked salmon..........-... 30; 000 ||. ioeseeeees 
Steelheaalitrout eee eee Eee 10, 000 
Rainbows broutseecccettor esos coos coerce 2, 000 
IBLOOKMILOUL EE aone ee esc eeeeeeeee 50, 000 436, 000 
Bake trout: scsccsacs ee Ses see aie 250, 000 190, 000 
Grayling si: 2322 232522 ae Se eee 20, 000 
Rikeisperchiiis.cicccoccecsn osecee laaaceeeeeoes 17, 399, 000 
Black bass... oss os esse eee eee ee Seen neater 

Winpimia’ .cettssoceceen eee Shales: 2. Cee See ee ae (eee 12, 411, 500 
Rainbow trout. 2). 2.2 esses ee eee eee 148, 700 
Brook trout. 3.54 0S kee ee eee Ree eee 8, 000 
Black pass’. ose Sees Beeeee eee | -ale sina wieiie'aie em 
Crapple iain sack ce eee eee | See ee ane leaieiqereratatn ctetaecn 
Rock bass: 22252. S26 eee neo seceeeeet ecm e 

Wieshingtonss paso sae eee Quinnat salmon eee eeeeeeeeeee 12, 816, 129 
Biueback salmonmecseeee eo ceeeeee 3, 371, 000 
Steelheaditroutisssse- = eeeeee = 110, 000 
Black-spotted trontesseeee a eres) asecese eee | mn eine 
Brook trout ..2--:+:- 20, 000 
Taleertrouteescnncs cone oe cess 24, 950 
Winttteshiahistrrseir see ote mc cmete cee omen cee cect 730, 000 

oo 126, 692 
26 
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Distribution and assignments of fish and eggs among the States and Territories—Cont’d. 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

State or Territory. Species. Eggs. Fry and | Adultsand 
fingerlings. { yearlings. 

WERtaViIreinibs.vis..2>-2-65 RATT DOW ALLO Wiersiclanlaletaararsiaia a toaee smolts a icisln|| wrac.w Sees 7,100 
Brdokitroml. as owes tees 1O0;'000) | <ck sees 2, 000 
IBIR GES Dass ae seats cise <2 ce se add eee ban ower age semen t 1, 657 
OTA DIG snc ate seats) ae alola lates Ae [Oe e slat hoe ces Gee octs 1, 640 
ROGESD ASS rach eee acre eee Se eee eine alc wacccesactace 300 

WIISCOUNI Do. ono e ent 4 5 522s Steelhead trout |...-. 5. nae! 2-8 ‘ 10, 000 5, 000 
Rain bowptroubtic=.-/.. essence tb stleh cee. Gens 26, 000 4, 000 
BIR ke apOtted Uromtpacat econ eee |p knee) ODD | n ar SeLe 12/2 a aoe eee 
IBTOGESITO Dae ae a ceo e ase on eee esis 154, 000 38, 600 
DUCA Eg= FL KC0) bf eee RRP ea SEE | (yet Sn Eee 790; 000: | s22ce ieee 
Gray hine ees. caches ea stelaiwiorenee 200, 000 70; OO0N Tocco 
\ylihih Do TEL Tae eS Se ee See eae 55, 000, 000 ¥,800;000) |... 5.242 cae 

: BINGIIDASS EE re citack noe cos nec neon nota cocemscaes cen 2,540 
Wyoming Sess. - ch caceemn Steelhead tromt,......-2.5-. ane! Oo OOO |. ee aotasus tute ticeesee 

Rainbowrwoute.s--be< ns Soe ae SOSO00) |b etaccenccises|as20 de .ceee 
Black-spotted trout ...........--- HO ODOM Empresa ea 20, 000 
BLOOM TOMtec occ ooo. a clae laser 135, 000 48, 000 10, 000 
MMveMOMbelnck oc. toccensqueeceee DOGHOOO! cc tecce stew |b ce cha ceere 
Grayling i ss 2050 Soe eS 12D OOO) | See eee ke oe 8, 000 
Blac ka pags se 22 52 shoes CAS sine boa tiscieccroeineeen = 200 

: CIIST OS Fo4 Sots aacconesoopssr enero ssc bos ecaEg Sccsnoactoseee 200 
Foreign countries: 

Wenada ws s8. 252. 62550 LUCIEN | RSE D HOR ERE RESECarceedea Mctata ce ee 
Landlocked salmon ............. 10, 000 
Rainbowetrout = so.2. a5 5-5 cee 25, 000 
LUCTECEN (OD 1 ee Se eee yee 25, 000 
Rainbow trout = so-- =. 5428-28 25, 000 

ae 285s See eaten eae Oe i ae a sae 25, 000 
Steelhesdttrout:..2- 2s... 5255 02% 25, 000 
ean bp OWaROU bss. suis 2 aco 2s ae 25, 000 
Brook troutic-2.-- Be re eedeGee Soars 25, 000 
Black-spotted trout ...........-.. 10, 000 

Rota Na Se ssc 2 stone seas 

Fish and eggs furnished for distribution during the fiscal year ending June 30, 1902. 

= C Source of supply. Species. Eggs. Hae = ae 

Green Lake, Me....-......-.. Landlocked salmon............-. Ba OOOMIE -osteracerersetc me | Seren ceisiaaee 
Brook: troutwa-- ss 5.< en sees 370, 000 1 O81, 888i |2at seta sae 

Graie Brook, Me:a:..-......- Atlante salmon ss2ssss seas ee 300, 000 48,715 282, 300 
Landlocked salmon.............. 155, 000 90, 000 20, 758 
Steelhesattroute sseccc- =) 2-- alee eee 12, 046 84 
Scoteliseatroutes - << <4.ce 2 eseke 10, 000 7, 694 6, 837 
BrOO KOU eccaco. Lee ee See eee eee 5,475 1, 143 
Ran DGweurOUtat cise. 2a Ree on neatne ce cine |aaic tee eenr ere 4, 406 
Granyline aes. ie occa ae means. eee BOLOoo aaa se eeees 

Grand Lake Stream, Me-.... andilockedsalmoni.-.---2402--a\aesecae-6-o- 429, 785 53, 825 
MASHUH IN 4 Eli 32 _ Te owt 2s am locked: Sailimonas.-u ss. Saco ham | Sa s.c eee cere 11, 262 

Brookstrout 2.5 ee ees ee 100, 000 470, 000 62, 741 
RaimbowstrOube «15-2 se sse eee see wane te SOOO essa sesceeee 
eK HrOUL aa: eee eet cae a eae ey oe 160! OOOMER ESS Sak = 
Goldenstrouts Seo Sacee nose el camer eos 105000) |e ee 

Stwohnspury, Vit.oos tf. andloeked salmon 2 aotae See Eee eee ae 12, 728 
Brook troubas. see. Meee ee Sees 120, 000 471, 000 5, 634 
Rain bo Witroutess Ae ssa oeee te See eee eeeee 5, 000 1,341 
Steelhead trout ee se. 2 ae re eed eh Fe 10, 000 36, 285 
ROU EO UT sees xe a ere oe ee eee eee 190, 900 3, 028 
Granyliin Sameer sees Ee ELE es Seer se DOEOOOH | a2 eee ates co 

Gloucester, Mass.c........... fale Eee SOR ear Sr oe en BES neh dl area ae ee SSHLOT OOO Ee see 
ISObStentees *. URE SAAS BAe) AO an oat W4AS3401000) |Bateeetass oe 

Woods Hole, Mass.d@ ...__.... (O00 (tn ar GeO HS Bote ESE Es) BEA SoA R SESE 128 (S81 OOOO! Ae aee mena 
ENS ati Shige oe Pet SSE eS» ee ea 2 16S s1SSRO0O ES sneee eee 
TGODSHEI ONS Ss Sea ae eee ES A aS: GRESONOOOM Re eee 

a Besides the above there were transferred from Craig Brook Station to other stations 10,000 Atlantie. 
salmon eggs, 65,000 landlocked-salmon eggs, and to Charleston (S. C.) Exposition 5,000 Atlantic- 
salmon eggs, 5,000 landlocked-salmon eggs, and to the Washington (D. C.) Aquarium 528 adult fish 
of various species; also 100,000 landlocked-salmon fry were transferred to Green Lake Station to 
be reared. 

bIn addition to the above, there were transferred from St. Johnsbury Station to other stations of 
the U. S. Fish Commission 10,000 brook-trout eggs and 100,000 brook-trout fry. 

eIn addition to the above there were transferred from Gloucester Station to Woods Hole Station for 
scientific purposes 2,000,000 lobster eggs and 180,000 lobster fry. 
dn addition to the above there were transferred to Gloucester Station, for hatching, 6,348,000 cod 

eggs, and there were delivered to Mr. Geo. H. Sherwood, for scientific investigation, 4,689,000 lobster 
eggs and 5,750,000 lobster fry. 
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Fish and eggs furnished for distribution during fiscal year ending June 30, 1902—Cont’d. 

Source of supply. Species. 

Cape Vincent, N.Y...--..-.- 

Swanton (substation)......-- 
Steamer Fish Hawk a 
Battery Station, Md.b........ 
Kish lakes; DMCscs... 2 o.2-22 

Central Station, D. C 

Bryan Point, Md.d@ 
Wytheville, Va.e........-..-- 

Erwin, Tenn 

Cold Springs, Ga 

BdentonmN. Crcaccnces cs sees 
Charleston (S. C.) Exposition 

Put-in Bay, Ohiof.......-..- 

Northville, Mich.g .........- 

Alpena Substation 

Sault Ste. Marie Substation - 

Detroit Substation hk .... 22... 
Diluth Minnetoec.---- 8 ee 

Pike perch sacs oats boas os eee 
\idaiierittl ee aeaceececeac Jc Ea 
Steelhead trout 
Rikesperehs.- 2).22-52s e205 cesses ee 
s 

Lake trout 
Pike pene Dice sete eee 
White-fish 

IBINCK PASS asses ccc eee ee 
Black bass 
IBTCAM Fiste Saacestas soak ae Na 
Speckled cat-fish...............-- 
Shad 
Shad 
Pilkewpereiiaae se cece ee seca | 
WaAketroute -eeeass eee cateoees 
Atlantic salmon 
Pike PerGhese asses esk Ses oe ee 
Wihite=fishe=s22 seas acccceeec sete 

Rainbow troutea-.s seen eee 
hoch’ Leven! trouts.-2.s.-2=seenee 
Lake trout 

Grayling ss--asco asst eee eee 
Lake trout 
White-fish 
hake trouti..2s-.52i see 
White-fish 
White-fish 

Grayling <6 
542s 522 :c eee 

Lake trout 
Whit 2-fish 

Eggs. 
Fry and 

fingerlings. 
Adults and 
yearlings. 

| 60, 000, 000 
56, 260, 000 

20, 575, 000 
25, 997, 000 
14, 943, 000 

40, 090, 000 
135, 000, 000 

92, 230 
32, 000 
96, 900 

199, 000 
7, 150, 000 

29’ 800, 000 

aIn addition to the above there were transferred from steamer Fish Hawk to Central Station 
621,000 shad eggs. 

6 In addition to the above there were transferred from Battery Station to Central Station 267,000shad 
eggs, and to Charleston (S. C.) Exposition 2,134,000 shad eggs. 

eIn addition to the above there were transferred from Fish Lakes to Erwin Station 3,550 crappie 
for breeding purposes, and to the aquarium at Central Station and to Buffalo and Charleston exposi- 
tions 249 black bass and 15 crapp ie. 

aIn addition to the above there were transferred from Bryan Point to Central Station 2,421,000 shad 
eggs, and to the Charleston (8. C.) Exposition 2,007,000 shad eggs. 

eIn addition to the above there were transferred from Wytheville Station to other stations of the 
U.S. Commission of Fish and Fisheries 60,000 rainbow-trout eggs and 300 rock bass, and to Charles- 
ton (S. C.) Exposition 10,000 rainbow-trout eggs, and to Norfolk (Va.) School 1,000 rainbow-trout eggs. 
J In addition to the above there were transferred from Put-in Bay Station to other stations of the 

U.S. Commission of Fish and Fisheries 2,000,000 pike-perch eggs and 32,212,000 white-fish eggs, and to 
the Charleston (S. C.) Exposition 4,000,000 pike-perch eggs. 
gin addition to the above there were transferred from the Northville Station to other stations of the 

U.S. Commission of Fish and Fisheries 6,653,000 lake-trout eggs and to the Fish and Game Associa- 
tion, Philadelphia, Pa., 5,000 lake trout eggs. 
hIn addition tothe above there were transferred from the Detroit Substation to other stations of the 

U. S. Commission of Fish and Fisheries 146,480,000 white-fish eggs, and to Fish and Game Association, 
Philadelphia, Pa., 320,000 white-fish eggs. 

‘In addition to the above there were transferred from Duluth Station to other stations of the U.S. 
Commission of Fish and Fisheries 6,121,000 lake-trout eggs. 
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Fish and eggs furnished for distribution during fiscal year ending June 30, 1902—Cont’d. 

Source of supply. Species. 

Quintyeillla, aes. 252. 2-2-6 

Manchester, Iowa 0. ........- 

Neosho. MO: @.2.5.2--.-----% 

San wrarcos,, Tex. 5) .....-.. 

Leadville, Colo. @.........--- 

‘ 

Spearfish, S. Dak. e........... 

Bozeman, Mont.f....<....--- 

ibpiinG EUOD br BRS oats Gane eee 
Battle Creek, Cal 
MIMereele Calli «22.8% <.<.s.00,- 
Clackamas, Oreg 

Rogue River, Oreg. ”......-- 

Little White Salmon, Wash . 
Baker Lake, Wash 

BIBCkIDaSS ..c25 «ces wsuee ceasiow ee 
Crappie 
Warmouth bass 
Sun-tishies- Wiek Se otc Septet emss 
BYOOK WONG q.:5275,-.tecetscesieodeee 
Rainbow trout 
ea kertrowb geet she sone deka sees 
(Gre VN ee eet eal eerie 
Quinnat salmon: .. as52-escne~ = 
BIG ks DaSss case tess oa oces esec8 
IROCEIDASS. 245. a5Ss -iscgdanctace. 
Crappie 
Sun-fish 
Gat-fish 52862 = 5.40. qscciastssie se ciste 
Yellow perch 
IBTEOININN. 2b ees seit dei nese 
Pickerell =. ches atest .- cite ensiee se 
Pike MerGhh 525238 asses encsiteee 
Bui al Ost sates a aiac eisai 
Rainbow trout..<-:2s5.2-2---.-~ = 
IBJa@k DASE Gags ase cssnesitessecae 
ROCK Dass sae cc oeeeceGs es 
Sinai wibernybassaq-eeo esate tae ee 
Sun-fish 
Bisel bassis< .sscasce5ncsce see = 

Strawberry, Dasss.-4.-4-s-222c-= 
Brook trout 
Black-spotted trout ...........-.. 
Ragin boOWwstLOWt es sae ote 
Loch Leven trout 
Grayling 
IBTOOLAGIOUE see nee see eee = seit 
Black-spotted trout....-.....-..- 
Rainbow trout 
Loch Leven) trout'...5..-:5. 2-2... 
Black-spotted trout ...........-..- 
IBLOOks#trOlusecs= cen sae ok sonst Set 
Steelhead trout 
Grayling 
Quinnat salmon 
Quinnat salmon 
Quinnat salmon 
Quinnat salmon 
Brookstroutysececreseecceee ase 
Rainbow trout 
Lake trout 
Whitefish aa case: ose ace. Seton 
Quinnat salmon 
Silv.erisalmonitesece- ane sseere eat 
Steelhead trout 
Quinn ahisalmonyase= see essa 
Blueback salmon 
Quinnat salmon 
Steelhead trout 

ieee Fry and _ | Adultsand 
“BES. fingerlings. | yearlings. 

pS ee ma etd oan wane mie ete 51, 500 
Seth Deateta aja 01s = asia'a’ninieobtctate 2,170 
aCe erctaina|+ s2a/c'cis niece leberate 100 
eee. olan s a emcee 3800 

, 000 189, 000 49, 200 
175, 000 241, 000 69, 000 

apn Ghamiais,c2 <3 44°'000' |< <can-akentene 
S Pech recie 50;,000 ‘pass acces 
Seneca cconae 4,000, |: e2ceeneastes 
Ps niale ieee iste) o x in = Rate ieee 105, 976 
ORE Cee ESS 14, 450 
Se Or te Aas (ea ena 724, 680 
Se OUR Aa bene mantener are 604, 340 

60, 320 
1,700 

600 
805 
575 

200, 000 
47,790 35, 000 44, 088 

i ei A | aa pea 91514 
Se es becaescoseonee 18, 400 
boned pra LaR Ra ene aes 3,251 
Se eee salnoe asmatee tetecle 1, 800 
nae ool | aaa een 81 260 
vid ead Paella BS cee 4) 555 
aembaiuassixs «| emaaiaaiateaiietses 4,555 
Seema iat | ec iarancae iy 2 2) 830 
NE AER R es Seca ae as 200 

125, 000 745, 000 127,500 
4S O00 tee acct 847, 000 

Bee Rae AA 160, 000 5, 200 
sremicijeteree aise 3: 000!) Foeeas: Seen 
Sh oe cesesee 100000" |2S5eeenee a= 

155, 000 269, 000 73, 500 
Se soe Soeae shee nonin eee 382, 000 
Vek SARL 41, 500 10, 000 
ne or ae 14,000 5,000 

135, 000 100, 000 262, 500 
Sac steeaialainte [aris ereice se aes 24, 000 
by eae Seite a au joil aaleteie cielo: s «iter aie 10, 000 

655, 000 525, 000 18, 000 
5, 706, 410 25S 600 eat ese omer 
9, 354,000 |....--...0---- {: cefteae RRR 
DHA NDDO) | cate ee | en ae 

SEES eee 87515) G08 If aude 
Sec caemececs, 157, 989 | 69, 901 
M Sciarles aisiladicte ctelemelciacier= 18, 845 
psec cise OTSOS SE lrescayceneerne 
seer EN 5OKO00:[osace. eee 

1, 866, 000 SHWE CIEBY 93a ea cocec 
idan, <a ADE BSD \oeene cae eoe 

68, 000 2OS250" [Ecce ccee se 
Pajetacteysts siete DW DS7e 6S Jules see doe 
Jekinae ose ess SRO UL OOO esa sees et 
Seatac Se DON O00 |Ssceaaaseee 
Saniora etal DION @OON acs oscss 

aIn addition to the above there were transferred from Quincy Station to Buffalo Exposition 158 
adult miscellaneous fishes. 

bIn addition to the above there were transferred from Manchester Station to other stations of the 
U. S. Commission of Fish and Fisheries 350,000 rainbow-trout eggs; to the Buffalo Exposition, 300 
quinnat salmon; to Interstate Fish and Game Association, Chicago, I]., 25 adult grayling, and to 
the Buffalo Exposition, 102 miscellaneous fishes. 

eIn addition to the above there were transferred from Neosho Station to other stations of the U.S. 
Commission of Fish and Fisheries 255,100 rainbow-trout eggs, and to universities for experimental 
purposes 1,525 rainbow-trout eggs. 

din addition to the above there were transferred from Leadville Station to other stations of the 
U.S. Commission of Fish and Fisheries 550,000 brook-trout eggs, and to the Pan-American Exposi- 
tion, Buffalo, N. Y., 30,000 black-spotted-trout eggs. 

eIn addition to the above there were transferred from Spearfish Station to other stations of the 
U. S. Commission of Fish and Fisheries 200,000 brook-trout eggs. 
fIn addition to the above there were transferred from Bozeman Station to other stations of the 

U. S. Commission of Fish and Fisheries 800,000 grayling eggs. 
gin addition to the above there were transferred from Baird Station to other stations of the U.S. 

Commission of Fish and Fisheries 20,000 quinnat-salmon eggs, and to the Pan-American Exposition, 
Buffalo, N. Y., 30,000 quinnat-salmon eggs. 
hIn addition to the above there were transferred from Rogue River Station to other stations of the 

U.S. Commission of Fish and Fisheries 413,000 steelhead-trout eggs. 
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Summary of distribution. 

Seen : Fry and Adults and 
Species. Eggs. fingerlings. | yearlings. Total. 

SUA Mie saciaea bso Beeisscisaia, dye clara/ataisrcm oie sopictelstes sel hee ere eisee meme 104, 986, 000 2, 000, 000 106, 986, 000 
Quinnat salmon 19, 346, 410 29; 337;;308) |<. ceieeeeee 48, 683, 718 
Atlantic salmon 300, 000 56, 765 282, 000 638, 765 
Landlocked salmon 200, 000 523, 655 98, 565 822, 220 
Silver salimonte eer s SS aeO a a ee ce snd be we eeeeeees 424,530 ||| i oseweeneeee 424, 530 
Bineback:salmoniess- eS eR ae ce Scictere zaiele| wae eicrrmomemere 8):S3705 000i || 0c oeeteeeeee 3, 371, 000 
Steelheadwtroutrecccc.can- see ncresmecmetcecaswccc 68, 000 389, 196 77, 686 634, 882 
THOCHMLSVEMsLrOtbe ac aacee Sete tees «otis cine ccsisd tence veeene ce 91, 760 5, 000 96, 760 
RAIN DOWalLLOlleeea coon eee Cee coe ee oan ecee 397, 790 784, 835 492, 496 1, 675, 121 
BlAck-spoited trOUtss..n-ceeee cece seers 2.25%. 280, 000 100, 000 1, 488, 500 1, 868, 500 
BrookAroutios aise sceaes aeee Re RE R eee ehncceaseas 920, 000 5, 222, 422 437, 340 6, 579, 762 
TAKetrOutjaccce ncn 22 Aes eeiee sem eae am wie eeriaersts 5, 285, 000 22, 022, 478 3, 012 27, 260, 490 
Scotch Sea troultis st so sacs aee eee nee ores 10, 000 7, 694 6, 887 24, 531 
Goldenitroults sso 5cssnsd. cee hers ee elosinee ere alse eek Greerises 69) 950... Sones eee 69, 950 
Gravlingcsoserccc osc ss oe enema eteeeeseuignes 655, 000 1, 180, 338 17, 925 1, 808, 258 
Wihite-fish#ei ss. ese: oe 5 ee ee ee see eens 111, 260, 000 483: 2305000 ||.) 2-22ecemne 594, 490, 000 
Pike perch 2.22. Shesss esas ceneecen ne see ee 60, 000, 000 177, 099, 000 575 237, 099, 575 
Pickerels. 12.6206 is554 ds oaeeyrotee eee sie © te wl letetelbice iemintators 805 805 
Gaiteishs o.occcdee Shee Se eee eee ie nena) | Geeeeaeereaae 95, 970 95, 970 
Yellow perch) - 2 ssc. 32c5acceee keene ses cae hs em call ae ein sicteteeteeen 1,700 1, 700 
IBuUfialo-fish: 32s a5. sses8 bo eae eee aera holee eee 200, 000 200, 000 
Black: Passriscdasas cssioceweceacer fore taretora vaictovaretel anal | lahore rote tereore 262, 157 262, 157 
Grappler. sacs sdacs sacs asker secre emer Stine |esintleterstoceene 728, 120 735, 120 
MULAWIDEILY, DASSs <5 <5) s.5 5 See cicretleterratarnenne siaeic ccei| Siete mleteterele/atore 3,551 3,551 
Rocksbisss t2.- 2s fase se aoe ae nee ee eee cece ae ee eemnteers 37,170 37,170 
VGN OU Gh ASS =. Soak oe oactntinemer mreeeeee ae cccietel| aon me parte 100 100 
Sun -nshvan gi Pream sq 22ss.on!<teeistereten/-tae ae ecto sui | Celeeelsjaterstereete 623, 739 623, 739 
(Cla sat SRS ERS a DE ee oo ay or oe ee eee ee 2 ae 21200151000) ||) sas. ca eee 212, 001, 000 
JIE OE ess eee Seger re = SRE Sree Pe meeenrree SS 1G6891S3%000))||s--G-ne concer 168, 138, 000 
PAO DELO T ee ia cee este sca ce eee Rete ces awa on | crtante terior S1020"000))|-.5.025-c nee 81, 020, 000 

Totalsiandierand! total wasceeee sees sss | 198, 672, 200 | 1, 290, 000, 926 6,870, 248 | 1, 495, 548, 374 
e 

RAILROAD TRANSPORTATION. 

The cars of the Commission while distributing fishes during the fiscal 
year have traveled 95,259 miles, and detached messengers 199,944 

miles. The work of distribution has been greatly facilitated by the 
free transportation furnished through the courtesy of the following 
railroads: 

Statement of free transportation furnished by certain railroads. 

Name of railroad. Cars. Messen- Name of railroad. Cars Messen- 
gers. gers. 

Astoria and Columbia River R. R..|...-.-- 236 || Detroitand Mackinae Rwy ....-- 756 252 
Atchison, Topeka and Santa Fe Elgin, Joliet and Eastern Rwv...|....... 20 
RW dn vont acoeeest etc aecleeael Ss amaacs 348 || El Paso and Northeastern R. R-...|...-..- 330 

ATIAMTCICGASU WING IN eins acer o|ecce << 456 || Florida East Coast Rwy ......-...|..----. 250 
Balmmoreand Ohio RAR. ns eee ae a|insoee 19 || Fort Worthand Denver City Rwy |...---- 2,312 
Bangor and Aroostook R. R...-.-- 1, 194 608 || Grand Trunk Rwy.System.......|..-...- 197 
Boston end) Maine wR. Reese o-- | iccwm ee 7,379 || Great Northern Rwy. Line .....-.. 1,378 cateinieee 
Burlington, Cedar Rapids and Gulf, Colorado and Santa Fe Rwy |...---- | 6,445 

INOLDHELD PRWVilod ocepnecinincisiein sa 1,684 | 1,282 || Houston and Texas Central R.R.|].....-.. 922 
Central Vermont Rwy ...:-....--2|....0-- 502 || Houston, East and West Texas 
Chicago and Northwestern Rwy -. 177 | 1,581 RW Visine oceinin ie amine anise Saas mana 556 
Chicago, Burlington and Quiney DilinoisiCentralehet.seeeseecee aa eee 497 

1S At eS es Se ee eee 3,892 | 2,809 || International and Great North- 
Chicago, Rock Island and Pacific CIDR Rig soiee coe ee ean a Jeseee-5 8, 714 
1 Ri Apa Pe ee ee eRe PE Ie ee Re | 62 || Jacksonville and St. Louis Rwy ..|......- Ad 

Chicago, Rock Island and Texas Lake Erie and Western R.R .....|....-... 8 
BW Misra ticacie = aj rataee cists cure nls abe eis oealasers 188),|| eimivilledRiversdR Ro. 2 65.22.56 [eierecesss 13 

Colorado and Southern Rwy...-.-- 74 | $,086 || Maine Central R.R-............... 512 1,327 
Colorado Midland Rwy .......-.-- 139 | 1,034 || Michigan Central R.R.......--.-. 1, 592 198 
Cooperstown and Charlotte Valley Mobile and Ohio R.R-.-...-...---- 1,721 | 104 

Fey khreve islnjetate wia'e/e)ure.cleis isa ctaycaree eee | ene 50 || Monson R.R 12 
CrvstaliRiver RRs. acco ee eee lneeemee 154 ||} Montana R.R 188 
Delaware, Lackawanna and West- Montpelier and Wells River R. R.)....... 192 

(chy oll Sp) eerie een SR elena 242 || New York Central and Hudson 
Denver and Rio Grande R. R...... 552 | 8,718 River BR. Recs. << teen teen es lve oaters 149 
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Statement of free transportation furnished by certain railroads—Continued. 

Messen- Messen- 
| 

Name of railroad. | Cars. | gers. Name of railroad. Cars. |" sers, 
| 

| | | 

Norfolk and Western Rwy .......- 754 | 21 || Seaboard Air Line WY awtew cae TFA 0) WA ee 
Northern Pacific Rwy............. 2,419 663 | SOWMpMEROUR Wyjss.o nck oe ttkloecceone 616 | 809 
Oregon R.R.and Navigation Co ..)....... 714 || Southern Indiana Rwy........-... 121 74 
Oregon Short Line R.R ....-....... Apa | eee. MOWUMerM racine Cov. 2.0). tof). koe 1, 025 
Pennsylvania R. R.System........ GUGhleaccrseee || Texas and Pacific Rwy........-.- 882 2,344 
Pennsylvania Lines, west of Pitts- || Texas Central R.R............ plieantcee 100 
[B12 8 tee eae re ee Boo) eee cee MUmion RACINCURM Rie ess scecscogs ac|lissacee 118 

Fere Marquette RoR oo. 66. cccinciees 592 | 1,507 || United Verde and Pacific Rwy...|....-.. 26 
TENS URUCIIN = crc cnicre sc ecies aa </cicietes 4,225 B2Zou VanOaa WING. se. sc sce ce coe. ADO), cate 
Queen and Crescent Route......-- AOS es s2-03: Virginia-Carolina Rwy.......--.. B2k Ee aes 
Rio Grande Southern R.R ....--..|...--.- OA "|| AVY SUOPISEMSEV VEU. ots ctaae stomalercrerefetele mrsfeMalleiona Coo 1, 607 
Rio Grande Western Rwy....----- OUT a seaee te || Washington and Columbia River 
FUERA CLM Ae eae cane Soe lee me all Riscacem os 1, 005 RW Vi astacthae seer ee cite orem SOiaseneeee 
St. Louis and San Francisco R. R..| 1,043 | 1,509 || Washington County R.R.........).------ 204 
St. Louis Southwestern Rwy ....-..|..---.- 633 | —_———. 
San Antonio and Aransas Pass Motalts Seer Seo ee Ss eee 29,616 | 68,940 
FR ETS Le erent wie ce eiee ce crete eelastcwa ec 427 | 

BIOLOGICAL INQUIRIES. 

The experiments which have been carried on for several years at 
Lynnhaven, Va., to perfect a method by which oysters can be fattened 
and improved in flavor and food value are meeting with encouraging 
success. Means have been found to supply proper food in suflicient 
quantity and in a systematic manner, and it is believed in another 
season it can be demonstrated that oysters can be fattened for market 

by simple economical means. This will make the industry far more 
profitable than the present method of allowing the oysters to grow 
under natural conditions, which is always uncertain and often will not 
give the best results. 

Successful results are hoped for from the experimental work carried 
on in Florida in raising sponges from cuttings. It is desired to dis- 
cover methods which will be available for the practical sponge-grower 
and which will permit the cultivation of sponges systematically and 
assure the grower of regular marketable crops. As Florida can now 
supply only about half the demand of this country, and as the natural 
sponge-grounds are rapidly becoming depleted, the undertaking’ is 
watched with interest by prominent dealers. 

A systematic investigation of the carp in the Great Lakes, where 
this species is very abundant, was undertaken on account of the dis- 

favor in which it is held by many persons. Attention was given to 
the food and feeding of the carp, its relation to other fishes, and its 

food and market value. It is probable that the prejudice against this 
fish.comes from a misapprehension and may be removed with a fuller 

knowledge of the facts. Much information on the subject has been 
obtained, and the inquiries will be continued another season. 

The supposed destruction of fish and apparatus by sea lions has 
caused apprehension to the fishery interests of the Pacific coast, and in 
some localities systematic efforts have been made to kill off the herds. 
A diversity of opinion has existed as to the advisability of this course, 
for while the fishermen claim that great damage was done, this was 
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hardly substantiated by reliable data, and the extermination of the herds 
met with opposition in many quarters. The Commission was finally 
asked by the California authorities to make an investigation of the 
food and feeding habits of the sea lions with a view to determining 
the point at issue. This was accordingly undertaken by an agent of 
this office, assisted by a representative from both the California board 
of fish commissioners and the California Academy of Sciences, and 
was carried on during July and August. As thorough an inquiry as 
practicable was made, from which it appears that the sea lions did not 
do much damage except at the mouth of the Columbia River, but 
further study of some aspects of the case will be necessary before 
a definite conclusion can be reached. 

At the request of oyster-growers of Tuckerton, N. J., a representa- 
tive of the Commission was detailed to investigate the destruction of 
oyster beds in that vicinity by drum-fish. These fish feed on the seed 
oysters, which are the thin-shelled eastern forms, and cause enormous 
losses, many extensive beds being practically depleted. In one ease, 

where some 20,000 bushels of oysters had been planted, an examina- 
tion showed that over 80 per cent had been destroyed. Various expe- 
dients have been tried or suggested without much success, and it would 
seem that it will be necessary to use heavy-shelled oysters, which are 
strong enough to resist the drum-fish, for seed, rather than the thin- 
shelled ones. The former, however, at this particular locality do 
not attain so satisfactory a growth. j 

The biological survey of the Great Lakes has been continued, the 
work still being confined to Lake Erie with headquarters at the station 
of the Commission at Put-in Bay. Special attention was given to the 
white-fish, wall-eyed pike, carp, and sturgeon. 

The investigations of the fisheries of the Territory of Hawaii, called 

for by act of Congress, were partially completed during the summer 

of 1901, most of the islands being visited, the fishery methods and 
laws studied, a statistical canvass made, and a large and interesting 
collection of fishes obtained. A preliminary report was made to the 
President in July, 1902, and by him submitted to Congress. As 
stated elsewhere, the investigation of the deeper waters around the 
islands is now being continued by means of the steamer Albatross. 
Among other investigations may be mentioned the continuation of 

the biological study of the quinnat salmon in California, a further 

inquiry as to the results of introducing new species into certain lakes 

in Idaho and Utah, an inquiry into the geographical distribution of 
trout and salmon in the waters of Maine, and biological investigations 

of certain waters of New York and New Jersey. 

The subject of the diseases of fishes has received considerable atten- 

tion, the time of one assistant being entirely devoted thereto. Mor- 

tality from causes little understood in the Government hatcheries and 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 13 

private establishments has always been a source of embarrassment and 
loss. These studies have been made at a number of places and under 
various conditions, and it is hoped they will result in rendering it pos- 
sible to stamp out disease, or, better still, prevent its appearance. 

The laboratories at Woods Hole and Beaufort, which have been open 
as usual during the season, have been utilized by a number of trained 
investigators, who are attracted by the facilities offered for biological 
research. The investigations carried on have direct bearing on the 
various problems related to the fisheries and are exceedingly valuable 
to the Commission in the performance of its functions. 

In the laboratory at Washington studies have been made of various 
collections of fishes and of particular species, reports prepared, and 
much work of a miscellaneous character accomplished. 

STATISTICAL INQUIRIES. 

The principal statistical canvass undertaken was that of the Middle 
Atlantic States, and at the close of the fiscal year it was still in prog- 
ress. Besides this, the lobster fishery and several inquiries relating to 
minor or local fisheries were covered. 

At Boston and Gloucester, during the calendar year 1901, there were 
landed 151,165,191 pounds of fishery products, valued at $4,245,951. 
These figures are somewhat less than in the preceding year, both in 
quantity and value, both ports participating in the decrease. 

An inquiry prosecuted in the State of Utah developed that a con- 
siderable fishing industry, amounting to over 1,000,000 pounds and 
nearly $50,000, is carried on in that State, the principal part of the 
catch being taken from Utah Lake and consisting mainly of carp, 
trout, and black bass. It is not possible to show the entire quantity 
taken, for here, as in other interior waters, much of the fishing is by 
sportsmen or for the personal use of the fishermen and is not reported. 

In the season of 1901 .a canvass of the lobster fishery of the Atlantic 
coast States was made, and interesting comparisons of the value of the 
industry for the preceding ten years will be found on pp. 156-158. This 
inquiry, which covered the calendar year 1900, showed a total invest- 
ment of $1,668,000 and that 4,348 persons were employed. While 
lobster fishing is carried on to some extent from New York and New 
Jersey, it is chiefly confined to the New England States, Maine having 
far the largest interest, followed by Massachusetts. The total yield 
was 15,767,700 pounds, having a first value of $1,390,500. 

In the report of the Division of Statistics, on pp. 154-155, will be 
found notes on salmon fishing with hand apparatus in several localities 
on the Pacific coast. This method of capture has achieved some com- 
mercial importance during the last few years, besides being in vogue 
with anglers. There are also given in the report the results of some 
inquiries respecting the trade in fur-seal skins in London. 
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NEW STATIONS. 

Work was begun on the biological station near Beaufort, N. C., the 

latter part of July, 1901, and it is now practically completed and in 
operation. It was desired to afford this establishment every facility 
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for carrying on marine biological research, for which it is admirably 

located, and its appointments and equipment, while plain, are substan- 

tial and as complete as possible. 
The main building is a 2-story frame structure 70 by 42 feet, with 
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two wing's each 51% by L7§ feet, and contains a laboratory, aquarium, 

oflice, 12 bedrooms, commodious halls, 2 bathrooms, and storerooms, 

In front is a portico with a balcony, and around the sides is a veranda. 
In the center of the large aquaria hall are two oval tanks, 12 by 8 feet 
and 3 feet deep, constructed of white cedar and finished with cement. 
Along the north wall, in front of each window, are placed large aquaria 

with tidal boxes between. The room also contains a tank-table and 

saurian tank, three compartment hatching-tables, work-tables, and 

sinks. Along the north and south walls of the laboratory are compart- 
ments divided by partition shelves, each compartment being provided 
with a table for microscopes. Four large tank-tables, two at either end 
of the room, are arranged for the experimental work of the laboratory, 
while two long tables in the center contain lockers and shelves for the 
supplies. At each end are sinks. All other available space is used for 
show-cases. 

Sixty-five feet north of the main building is the mess-house, a 14- 
story frame structure, 36 by 33 feet, containing a dining-room, three 
bedrooms, kitchen, and bath. Near by is the power-house, 36 by 33 
feet, in which are the boiler, pumps, dynamo, etc. All these buildings 
are lighted with electricity and have slate roofs. There are also a 
boat-house, fuel-shed, outbuildings, and a landing-pier 80 feet long. 
Fresh water is obtained from an artesian well 200 feet deep and a 
brick cistern with a capacity of 10,000 gallons. Salt and fresh water 
tanks are placed in towers on the wings of the main building, from 
which the water is distributed by pipe lines as needed. 

Under the authority of an act of Congress approved June 6, 1900, 
correspondence was begun with a view to the selection of a site fora 
fish-cultural station in West Virginia, and during the fall of 1900 and 
the succeeding year a number of localities in different parts of the 
State were examined by the Commissioner personally and by agents of 
the Commission. A site about two-thirds of a mile from White Sul- 
phur Springs, Greenbrier County, was finally decided upon as com- 
bining the desired requisites for both trout and bass culture. Here 
was found a spring flowing 1,800 gallons per minute, with a tempera- 
ture of 538° in August. Below the spring several small runs, with 
temperatures of 65° to 70°, can be utilized, which will augment the 
supply by about 5,000 gallons per minute. Land was available where 
buildings can be advantageously erected and well adapted to the con- 
struction of ponds below the spring, and railroad facilities are good. 
Accordingly a tract of 25 acres was purchased June 26, 1902, and the 
preparation of plans was at once begun. 

An item in the urgent deficiency bill approved February 14, 1902, 
so amended an item in the sundry civil bill approved March 3, 1901, 
providing for the establishment of a fish-cultural station at Tupelo, 

Miss., as to allow the purchase of land. The wording of the act 

Jimited the location of the station to the town of Tupelo, and a site 
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comprising 28 acres was selected on its southeast border, where it would 
appear that a water supply can be obtained by artesian wells. Steps 
have been taken to acquire the property. 

An act of Congress approved February 4, 1901, provided for a 
lobster hatchery on the Maine coast, and after an examination of dif- 
ferent localities by the Commissioner and representatives of the Com- 
mission conversant with the needs of such an establishment, MeKown 

Point, on the southwest side of Boothbay Harbor, was chosen. This 
is about 384 miles by Jand and about a mile by water from the town of 
Boothbay Harbor, Lincoln County, where there are daily boat con- 
nections with Bath and other important towns. The site selected has 
anarea of 9 acres. It is on a rocky point with deep water close to the 
shore, thus insuring a good water supply by pumping even at low tide; 
boat landings can be advantageously constructed, and the ground lies 
well for a convenient arrangement of the hatchery and other buildings. 
Moreover, Boothbay Harbor is an excellent center for obtaining egg 
lobsters in quantities for artificial propagation, which is a matter of 
importance. | 

STEAMER ALBATROSS. 

The salmon investigations conducted with this vessel during the 
summer of 1901 were carried on in southeast Alaska, and it was 

intended to complete the survey begun in 1897. Smallpox broke out 
among the crew, compelling the return of the ship earlier than was 
intended, but though an examination of all the new canneries in this 
part of the Territory was interfered with, the stream and lake work 
was practically completed. The vessel reached Seattle early in Sep- 
tember. A report covering the salmon investigation for 1900 and 
1901 will soon be issued, which, taken in connection with that of 1897, 
it is believed will give a comprehensive account of the commercial 
aspects of the salmon interests of Alaska. 

During September and October an examination was m: de along the 
coasts of Washington, Oregon, and California, looking to the move- 
ments of salmon at sea and the results of the introduction of eastern 
lobsters and crabs. At the end of October the Albatross was in San 
Francisco for the purpose of refitting and making minor repairs pre- 
paratory to her next duty. 

In continuation of the investigation of the Hawaiian fisheries, begun 
in 1901 by direction of Congress, it was decided to send the A/batross 
to those islands to study the conditions in the surrounding waters. 
An arrangement was made with Dr. David Starr Jordan to have gen- 
eral supervision of the expedition, and Dr. Charles H. Gilbert was put 
in immediate charge of the scientific work. The investigation was to 

embrace dredging and collecting in channels and on the banks about 
the islands, and a thorough examination of the surroundings of Kauai, 
the oldest of the group, of outlying reefs about the islands northwest 
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of Kauai, and of the different fishing-banks. It is believed information 
of both commercial and scientific importance will be gained. The vessel 
sailed from San Francisco March 11, arriving at Honolulu March 24, 
where the investigation was at once begun and is now in progress. 
On October 26, 1901, by order of the Secretary of the Navy, Com- 

mander Jefferson F. Moser, U. 8. Navy, was detached from the com- 
mand of the Albatross and was succeeded by Commander Chauncey 
Thomas, U.S. Navy. Commander Mosevr’s services with this Commis- 
sion covered a period of over four years and were efficient and valuable. 
His detachment was viewed with regret. 

STEAMER FISH HAWK. 

On July 3, 1901, this vessel left Gloucester City, N. J., for Woods 
Hole, Mass., where she was detailed for duty in connection with the 
laboratory until September, when she was sent to Baltimore to undergo 
considerable repairs. It having been determined to use her in connec- 
tion with the sponge investigations on the Florida coast, she sailed 
from Baltimore October 8, 1901, arriving at Cedar Keys, where it was 
decided to establish headquarters, on the 21st. The work outlined for 
the vessel was to determine and plot the area of the different sponge- 
grounds; to investigate the nature of the bottom and depth of water 
as affecting the growth, distribution, and abundance of marketable 
sponges; and to examine biologically certain areas, making as com- 
plete collections of specimens as possible. A survey covering all the 
sponge-grounds on the west coast of Florida, north of Tampa Bay, 
was continued till January 29, 1902, during which lines of soundings 
and dredgings, about 5 miles distant from each other, were made from 
shoal water out to a depth of about 10 fathoms. On completing this 
work the vesse] proceeded to Key West, Fla., and made a series of 
dredgings for the purpose of determining the nature of the marine 
fauna in this region as bearing on the advisability of establishing a 
biological station at Key West, and also to ascertain the condition of 
the sponge-grounds in this region. During the season collections of 
live fishes were made for the aquarium at the Charleston Exposition. 
The results of these operations, though considerably retarded by bad 
weather, are regarded as successful, and will be enlarged on when the 
complete reports of the condition and resources of the Florida sponge- 
grounds are published. 

From March 17 to April 10 the 4%sh Hawk was at Charleston, 8. C., 
moored at the Exposition grounds, where she formed an attractive 
feature of the exhibit of the Commission by illustrating the methods 
of carrying on deep-sea investigations, with the appropriate apparatus. 
After some repairs at Baltimore the vessel proceeded to Gloucester 
City, N. J., and on April 29 the usual spring shad-hatching on the 
Delaware was taken up and continued until the close of the fiscal year, 
The fish-cultural work is referred to elsewhere. 

F. C, 1902—2 
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EXPOSITIONS. 

At the close of the Pan-American Exposition at Buffalo, November 
1, 1901, it was desired by those interested to have the Government 
exhibits sent to the South Carolina Interstate and West Indian Expo- 
sition, which was to open at Charleston, 5. C., December 1. Con- 
gress at that time had provided no funds for the purpose, but with 
the approval of the President the heads of the Executive Departments 
directed that such parts of their respective exhibits as might be desired 
should be sent to Charleston for display there, provided that all the 
expenses should be borne by the exposition authorities. Accordingly, 
the Commission sent its entire exhibit directly from Buffalo to Charles- 
ton, where it was installed in a building constructed for the purpose, 
mien an amount of space equal to that in Buffalo, except that the 
aquarium was much smaller. 
By an act approved January 21, 1902, Congress appropriated $90,000 

to defray the expense of the Government exhibit. At the close of the 
exposition, on the 31st of May, 1902, the material was returned to 

Washington. 
The board of directors of the Pan-American Exposition awarded 

commemorative diplomas to the Commission for its exhibits as follows: 
The collective exhibit; the aquarium; the hatching and transporting 
apparatus; fishing apparatus and accessories; scientific researches; 
products of fisheries; sponges; collection of pearls and pearl-bearing 
shells; reports and bulletins. The Interstate and West Indian Expo- 
sition awarded a diploma and gold medal. 
By anact approved March 3, 1901, Congress appropriated $5,250,000 

for the Louisiana Purchase Exposition to be held in St. Louis in 1903. 
The act directed the appointment by the President of a national com- 
mission and also that the Executive Departments and bureaus, inelud- 
ing this Commission, should take part. The Government exhibit, as 
usual, is to be under the direct control of a board of management con- 
sisting of a representative from each establishment participating. Mr. 
W. de C. Ravenel, who has represented the Commission at all the recent 
expositions, was designated to act in a similar capacity at St. Louis. 
The opening of the exposition has been deferred till 1904. 

Invitations to participate in the below-mentioned expositions were 
received, but could not be accepted in the absence of specific authority 
from Congress: 

International Exposition of Hygiene, Maritime Security, and Fishing, Ostend, 
August-September, 1901; organized under the auspices of the Communal 
Administration. 

International Exhibition of Fisheries, St. Petersburg, February-March, 1902; 
organized by the Imperial Society of Fisheries and Fish-C ‘ulture. 

International Fishery Exhibition, Vienna, September 6-21, 1902, on the oceca- 
sion of the eighth Austrian Fishery Conference. 

Exposition of Hydro- biology, Fish-culture, and Fishing, Moscow, March, 1903; 
organized by the Ichthyological Section of the Imperial Society of ’Accli- 
matation of Russia. 
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MISCELLANEOUS. 

At Neosho, Mo., it was found advisable to obtain an addition of 34 
acres of land in order to control the water supply from Spring Branch 
and to extend the pond system. This purchase was made by deed dated 
June 6, 1901. 
Two small tracts of land were also purchased at San Marcos in order 

to straighten the boundary lines of the property and to obtain addi- 
tional area for new ponds with land and water rights adjacent to the 
San Marcos River. These purchases were deeded October 2, 1901, and 

March 27, 1902. 

The increasing work involved in the collection and distribution of 
adult fishes in the Mississippi River and its tributaries in connection 

with the operations of the Manchester, Iowa, Station has rendered the 
use of a steamer specially constructed for the purpose very desirable, 
as by this means the work can be conducted more efliciently and 
economically. Accordingly, under authority of an act of Congress 
approved March 3, 1901, a contract was entered into with Kahlke 

Brothers, of Rock Island, Ill., to build a two-decked, stern-wheeled river 
steamboat 16 feet long, 20 feet beam, with 3 feet depth of hold. On 
the main deck are light galvanized-iron retaining-tanks, 4 feet by 24 feet 
by 2 feet, for carrying fish, with pump, air-compressor, and necessary 
machinery for a complete circulating apparatus; on the deck above are 
the pilot-house and a deck-house containing four double bunks. The 
boat is propelled by a pair of lever engines, with a boiler 40 inches in 
diameter and 16 feet long. The vessel will be completed and ready for 
use during the coming season. 

Besides the usual repairs to the steam launches and smaller vessels, 
to keep them in good condition, the- Shearwater and Senator have been 
thoroughly overhauled, the hulls of both being practically rebuilt, as 
they were in bad condition and showed serious signs of decay. 

CHANGES IN PERSONNEL. 

On February 14, 1902, Mr. W. de C. Ravenel, who had been assist- 
ant in charge of the Division of Fish-culture since 1895, severed his 
connection with the Commission to accept an administrative position 
with the United States National Museum. Mr. Ravenel, entering the 

service in 1884 as superintendent of the St. Jerome, Md., Station, 

had risen through different grades, and his record has always been 
distinguished for efficiency and business ability. He has taken a 
prominent part in the exposition work of the Commission, and has 
been its representative on the Government Boards of Managers at all 
the expositions held in this country, except at Cincinnati and Chicago. 
At the latter exposition he was chief special agent. 
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PUBLICATIONS. 

During the year there have been added to the library 115 books and 
185 pamphlets and unbound volumes. The bound report for 1900 
has been issued together with the following pamphlets: 
The Mollusca of Porto Rico, by W. H. Dall and C. T. Simpson. Bulletin for 1900, 

vol. 1, pp. 851-524, plates 53 to 58. 
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. 
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. 
Stomatopoda of Porto Rico, by R. P. Bigelow. Bulletin for 1900, vol. 2, pp. 149-160. 
Report on Porto Rican Isopoda, by H. F. Moore. Bulletin for 1900, vol. 2, pp. 161- 

176, plates 7-11. 
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. 
The Polychztous Annelids of Porto Rico, by A. L. Treadwell. Bulletin for 1900, 

vol. 2, pp. 181-210. 
Descriptions of two new leeches from Porto Rico, by J. Perey Moore. Bulletin for 

1900, vol. 2, pp. 211-222, plates 12-13. 
The Nemerteans of Porto Rico, by W. R. Coe. Bulletin for 1900, vol. 2, pp. 223-229. 
The Echinoderms of Porto Rico, by H. L. Clark. Bulletin for 1900, vol. 2, pp. 231- 

263, plates 14-17. 
The Aleyonaria of Porto Rico, by C. W. Hargitt and C. G. Rogers. Bulletin for 1900, 

vol. 2, pp. 265-287, plates I-1v. 
The stony corals of Porto Rican waters, by T. Wayland Vaughan. Bulletin for 1900, 

vol. 2, pp. 289-320, plates I-xxxvilI. 
Actinaria from the vicinity of Porto Rico, by J. E. Duerden. Bulletin for 1900, vol. 

2, pp. 321-374, plates I-x1. 
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. 375-411. 
Dredging and other records of the U. 8. Fish Commission steamer Albatross, with 

bibliography relative to the work of the vessel, compiled by C. H. Townsend. 
Report for 1900, pp. 387-562, plates I-v11. 

The French sardine industry, by H. M.Smith. Bulletin for 1901, pp. 1-26, plates 1-8. 
Biological notes, No. 2, from the biological laboratory at Woods Hole. Bulletin for 

1901, pp. 27-33. 
Description of a new oceanic fish found off southern New England, by Carl H. Eigen- 

mann. Bulletin for 1901, pp. 35-36. 
The egg and development of the conger eel, by Carl H. Kigenmann. Bulletin for 1901, 

pp. 37-44. 
Investigations into the history of the young squeteague, by Carl H. Eigenmann. 

Bulletin for 1901, pp. 45-61. 
A new isopod parasitic on the hermit crab, by Millet T. Thompson. Bulletin for 

1901, pp. 58-56, plates 9-10. 
The plants of western Lake Erie, with observations on their distribution, by A. J. 

Pieters. Bulletin for 1901, pp. 57-79, plates 11-20. 
The Leptocephalus of the American eel and other American Leptocephali, by C. H. 

Kigenmann and C. H. Kennedy. Bulletin for 1901, pp. 81-92. 
Report of the Commissioner for the fiscal year ending June 30, 1901, by George M. 

Bowers. Report for 1901, pp. 1-170. 
Publications of the United States Commission of Fish and Fisheries available for 

distribution on December 1, 1901. Report for 1901, pp. 177-192. 
Notes on the fishes and mollusks of Lake Chautauqua, N. Y., by B. W. Evermann 

and EK. L. Goldsborough. Report for 1901, pp. 169-175. 
The Foraminifera of Porto Rico, by James M. Flint, medical director, U. 8S. Navy. 

3ulletin for 1900, vol. 2, pp. 413-416. 
Description of a new species of blenny from Japan, by Hugh M. Smith. Bulletin for 

1901, pp. 93, 94. 
List of species known to occur in the Great Lakes or their connecting waters, by 

Barton Warren Evermann. Bulletin for 1901, pp. 95, 96. 
Notes on the tagging of four thousand adult cod at Woods Hole, Mass., by Hugh M. 

Smith. Report for 1901, pp. 193-208. 
Notes on the silversides of the genus Menidia of the east coast of the United States, 

by W. C. Kendall. Report for 1901, pp. 241-267. 
y 
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Notes on the Scotch methods of smoking haddocks, by Hugh M. Smith. Report for 
1901, pp. 269-271. 

Notes on the fishes of Lake Ontario. An annotated list of the fishes known to occur 
in Lake Champlain and its tributary waters. An annotated list of the fishes 
known to occur in the St. Lawrence River. By B. W. Evermann and W. C. Ken- 
dall. Report for 1901, pp 209-240. 

A report on fishes collected in Mexico and Central America, by B. W. Evermann 
and E. L. Goldsborough. Bulletin for 1901, pp. 187-159. 

The organic constituents of the scales of fish, by E. H. Green and R. W. Tower. 
Bulletin for 1901, pp. 97-102. 

The reactions of copepods to various stimuli and the bearing of this on daily depth 
migrations, by G. H. Parker. Bulletin for 1901, pp. 103-123. 

The gas in the swim-bladder of fishes. Biliary calculi in the squeteague, by R. W. 
Tower. Bulletin for 1901, pp. 126-135, plate 21. 

Description of new species of shad (Alosa ohiensis), with notes on other food-fishes 
of the Ohio River, by Barton Warren Evermann. Report for 1901, pp. 273-288. 

There have been distributed during the year 1,815 bound and 19,210 

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

lished under the general title, ‘‘ Reports on the scientific results of the 
expedition to the tropical Pacific, in charge of Alexander Agassiz, by 
the U. S. Fish Commission steamer Albatross, from August, 1899, to 
Mareh, 1900, Commander Jefferson F. Moser, U. S. N., commanding”: 

JI. Preliminary report and list of stations, by Alexander Agassiz; with remarks 
on deep-sea deposits, by Sir John Murray. (Vol. xxvi, No. 1.) 

II. Some species of Partula from Tahiti: A study in variation; by Alfred Golds- 
borough Mayer. (Vol. xxv1, No. 2. 

III. Medusze, by Alexander Agassiz and Alfred Goldsborough Mayer. (Vol. xxv1, 
No. 3.) 

APPROPRIATIONS. 

The appropriations available for conducting the Commission during 
the fiscal year 1902 were as follows: 
“SUES TEAS es Sp ee I RS ee as 1 ee a ars Sees eee $234, 120 
Miscellaneous expenses: : 

PAC ama SinsthtO Mino pee eat ae apap eee a Ps a gee he 12, 500 
ETO pasAllOn OMrOOG-US MeSH s — esse een Saas ee cites che neigos ee cee 175, 000 
ingens, respectine food-neles 2.022283. 2 Se ee 22, 500 
PACMUIPHINOHL LENCE (oo eee hopes an ie wis ayia ¢ Lew to alae eiek ae one oe 7,500 
RUNNER NORDIN ERI Gehan as oI clones ei fondo cs ae ele wie Sentech oes Oe 35, 000 

For improvement and enlargement of stations at— 
emecim laden Mety ths ase R ee oa tie ede acre Moe od ots c an aseiee 4, 000 
SY OYBYBISITE WG) Sp UY LEYS. ea a A eR | SS sd Cy ee eee 2, 000 

For purchose of additional land and improvements at— 
SANS VUANCOS LO Raps = Se Rata ce arias ac ie seca cee ce omiseats oi Sasa 8, 000 
IN COS ITO st VOI eyes ent enh eT tes GN, Cee epee Setar ONS 2 a eR Ecc ara 7, 500 

For the construction of a steamboat for use on the Mississippi River ...--- 5, 000 
For the establishment of a lobster hatchery on the coast of Maine... -.--- 10, 000 
For the establishment of a fish-cultural station at Tupelo, Miss.......---- 20, 000 

A report of the expenditure of these appropriations will be made to 
Congress in accordance with law. 

GEORGE M. Bowers, 

Commissioner. 



REPORT ON THE PROPAGATION AND DISTRIBUTION OF 
FOOD-FISHES. 

By Joun W. Trrcome, Assistant in Charge. 

PROPAGATION OF FOOD-FISHES. 

The work of the division was under the direction of Mr. W. de C. 
Ravenel until February 15, 1902, when he resigned to accept the 
position of administrative assistant in the National Museum. The 
vacancy was filled by the promotion of Mr. John W. Titcomb from 
the superintendency of the St. Johnsbury, Vt., Station. 

In addition to the usual work of the division, which consists of the 

general direction of fish-cultural work, including the propagation and 
distribution of fish from the various stations, Mr. Ravenel was repre- 
sentative of the Commission at the Pan-American Exposition and also 
at the Charleston Exposition, and continued the duties of representa- 
tive after assuming his new position in the National Museum. 

There has been no change in the policy of the Commission in respect 
to the division of fish-culture, and the work is conducted on the same 

general lines as in the past, the results exceeding those of any previous 
year. The total number of fish and eggs distributed was 1,495,543,374, 
or an increase of 321,709,912 over the output of the preceding year. 
Of these 1,480,642,960 were for the development of the commercial 
fisheries of the country, and 14,900,414 may be regarded as strictly 
game fishes. The number of applications received during the year 
was 3,814, an increase of 762 over the previous year, or 25 per cent. 
This is in addition to the large number of fishes distributed and planted 
by the Commission from the various stations, principally commercial 
fishes. This increase in the output of the stations is attributable to 
several causes, largely to the increased appropriation provided for by 
Congress and also to the fact that the general conditions for collect- 
ing eggs at most of the stations were unusually favorable during the 
spawning seasons. The results reflect great credit upon the esprit de 
corps of the superintendents and other employees in the field. 

The following is a list, in systematic order, of the fishes propagated 
and distributed by the Commission, with the scientific name and the 
common name or names. The fishes artificially propagated are desig- 
nated *; those simply collected and distributed are indicated thus §; 
the introduced species are shown by $$; and the species propagated 
as food for other fishes are represented by an exclamation mark. 

9») 
“on 
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List of fishes propagated and distributed by the Fish Commission. 

Siluride, Tur Cart-Fisues. 

* § Ictalurus punctatus (Rafinesque). Spotted Cat; Blue Cat; Channel Cat. 
*§ Ameiurus nebulosus (Le Sueur). Horned Pout; Bullhead; Yellow Cat. 

Catostomide, THr SuckERS AND BurraLo-FisHEs. 

§ Ictiobus bubalus (Rafinesque). Small-mouthed Buffalo-fish. 

Cyprinide, Tur Mrinnows AND Carps. 

'§$ Cyprinus carpio Linneeus. Carp. (Cultivated varieties, German Carp, 

Leather Carp, Mirror Carp, etc. ) 

Clupeide, THE SHaps anp HeErrrNas. 

* Alosa sapidissima (Wilson). Shad. 

Salmonide, Tur Satmons, Trouts, WHITE-FISHES, ETC. 

* Coregonus clupeiformis (Mitchill). White-fish. 

* Argyrosomus artedi (Le Sueur). Lake Herring; Cisco. 

* Oncorhynchus tschawytscha (Walbaum). Quinnat Salmon; Chinook Salmon; 

Tyee Salmon; King Salmon. 

* Oncorhynchus kisutch (Walbaum). Silver Salmon; Coho. 

* Oncorhynchus nerka (Walbaum). Blueback Salmon; Red-fish; Sockeye. 

* Salmo gairdneri Richardson. Steelhead; Hardhead; Salmon Trout. 

* Salmo salar Linnzeus. Atlantic Salmon. 

* Salmo sebago Girard. Landlocked Salmon. 

* Salmo lewisi Girard. Yellowstone Lake Trout; Cut-throat Trout; Black-spotted 
Trout. 

* Salmo pleuriticus Cope. Colorado River Trout; Black-spotted Trout. 

* Salmo macdonaldi Jordan & Evermann. Yellow-finned Trout. 

* §§ Salmo trutta Linneeus. Sea Trout; Salmon Trout. 

* §§ Salmo trutta levenensis (Walker). Loch Leven Trout. 

* §§ Salmo fario Linnzeus. European Brown Trout; Von Behr Trout. 

* Cristivomer namaycush (Walbaum). Lake Trout; Mackinaw Trout; Longe; 

Togue. 

* Salvelinus fontinalis (Mitchill). Brook Trout; Speckled Trout. 

* Salvelinus agassizii (Garman). Dublin Pond Trout. 

* Salvelinus aureolus Bean. Golden Trout; Sunapee Lake Trout. 

Thymallide, Tur Gray Linas. 

* Thymallus montanus Milner. Montana Grayling. 

Esocide, Tur Pikes. 

§ Hsox lucius Linneeus. Common Pike; Pickerel. 

§ Hsox vermiculatus Le Sueur. Little Pickerel; Grass Pike. 

Centrarchidee, THE Basses, SUN-FISHES, AND CRAPPIES. 

*§ Pomoxis annularis Rafinesque. Crappie. 

*§ Pomowxis sparoides (Lacépede). Strawberry Bass; Calico Bass. 

* § Ambloplites rupestris (Rafinesque). Rock Bass; Red-eye; Goggle-eye. 

* § Chenobryttus gulosus (Cuvier & Valenciennes). Warmouth; Goggle-eye. 

§ Micropterus dolomieu Lacépede. Small-mouthed Black Bass. 

* § Micropterus salmoides (Lacépéde). Large-mouthed Black Bass; Straw Bass. 

*§ Lepomis pallidus (Mitchill). Bluegill. 

Percidze, THE PERCHEs. 

* § Stizostedion vitreum (Mitchill). Pike Perch; Wall-eyed Pike; Yellow Pike; 

Blue Pike. ; 

* § Perca flavescens (Mitchill). Yellow Perch. 

Gadide, THE Cops. 

* Gadus callarias Linnzeus. Cod. 
Pleuronectide, THe FLOUNDERs. 

* Pseudopleuronectes americanus (Walbaum). Winter Flounder. 
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INSPECTIONS. 

During the month of November Mr. Ravenel visited Detroit and 
Northville to confer with the superintendent of the Northville Station 
and the State fish and game warden of Michigan, and to arrange for 
the collection of lake-trout eggs in the Michigan waters of the Great 
Lakes. Healso visited Put-in Bay Station, inspected the improvements 
recently made, and found the station in very good condition. Various 
recommendations were made for further improvements—first, for the 
dredging out of the channel and a place for anchoring the penning 
crates. The station very much needs a residence for the superintend- 
ent. The only available house is over 2 miles from the hatchery. 

In order to familiarize himself with the work of the various stations 
over which he had recently assumed charge, Mr. Titcomb began a 
series of inspections in March, and before the close of the year had 
visited the following stations in the order named: 

Wytheville, Va., Station. Gloucester, Mass., Station. 
Erwin, Tenn., Station. Swanton, Vt., Substation. 
Bullochville, Ga., Station. Nashua, N. H., Station. 
Neosho, Mo., Station. Battery Station, Havre de Grace, Md. 
San Marcos, Tex., Station. Steamer Fish Hawk, Delaware River. 
Bryan Point, Md., Station. Cape Vincent, N. Y., Station. 
Edenton, N. C., Station. St. Johnsbury, Vt., Station. 

All of these stations were found to be in good condition, but each 
one seemed to have more or less need for improvement in order to 
keep the work up to its fullest capacity. At the Wytheville Station 
the buildings and ponds were found to be in very good repair. An 
ice-house is needed, as it is possible to collect at the station all the ice 
necessary for fish-cultural work if storage room is provided for it. 
The superintendent was instructed to introduce a power chopper for 
preparing fish food. A bad feature about this station is the fact that 
the spring is gradually failing in the amount of water flowing from it. 

The Erwin Station is very attractive in appearance, and everything 
being new was in good repair with a few exceptions. The superin- 
tendent’s residence is small and cheaply constructed; it should be 
enlarged and the chimney rebuilt. Arrangements were made for the 
construction of five new ponds for the propagation of bass and other 
pond fishes and for inclosing the station with a hog-proof wire fence. 

The station at Bullochville, Ga., was found to be in first-class condi- 
tion, both as to buildings and ponds. One of the main sources of water 
supply is not on the station property. It would be a great improve- 
ment to the station if an additional purchase of land could be made, to 
include the source of water supply and straighten the boundary lines. 

At Neosho the buildings had been recently repaired under a special 
appropriation and the ponds were in course of construction and repair. 
The station is very inadequately supplied with water, and an additional 
supply can be obtained only at large expense. 

The station at San Marcos, Tex.,and everything connected with its 

conduct, was very satisfactory. The demands upon this station are 
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increasing annually, owing to the opening up of new territory and the 
remarkable results attained from the fishes already distributed. These 
conditions make it desirable to acquire additional land for pond culture. 

The shad stations at Bryan Point and Havre de Grace, Md., were 
visited during the period of active operations, and everything was found 
to be working most satisfactorily. The /7sh //awh, engaged in shad 
work on the Delaware River, was also visited before the close of the 

ege-collecting season. 
The shad station at Edenton has in connection with it three marsh 

ponds for the propagation of black bass and crappie, but it is ques- 
tionable whether the station will ever be of value for other work than 
the propagation of shad. It is a well-built and well-equipped station, 
in fact, the most complete shad station of the Commission. It would be 
economy, however, to have in connection with it a boathouse to shelter 
the launches and other boats and to give additional storage room. 
When the station at Gloucester, Mass., was visited everything was in 

readiness for the lobster work. Arrangements were made for the con- 
struction of a breakwater in which to keep the fish-cars for retaining 
live cod and lobsters. The capacity of the station for fish-cultural 
work should be increased by an addition to the hatchery. 

At Swanton the work of collecting pike-perch eggs on Missisquoi 
River was placed in charge of Supt. Livingston Stone, of Cape Vincent 
Station, and arrangements made for its conduct during the season. 

At the Nashua Station the chief problem was the shortage of the 
water supply during the summer season, and methods for increasing 
the supply were fully discussed with the superintendent. In the 
hatchery there had been an unusual mortality among the brook-trout 
fry, undoubtedly due to the lack of sufticient flow of water upon the 
eges during the period of incubation. 

At the time the Cape Vincent Station was visited no fish-cultural 
work was going on, the product of the station having been previously 
distributed. This station is entirely dependent upon the collections 
of eggs from other stations for its source of supply. The capacious 
hatchery building is capable of turning out a great many young fish 
and is well supplied with the necessary apparatus and equipment. 
Arrangements were made for obtaining water from the city works 

upon a more economical basis. The heating apparatus at this station 
is not satisfactory, owing to the inordinate amount of coal consumed 
by it. A new and more economical heating plant should be installed. 
Extensive repairs upon the wharf will soon be necessary. 

The St. Johnsbury Station is still inadequately supplied with water, 
the special appropriation for necessary improvements being kept unim- 
paired until satisfactory arrangements can be made for its economical 
expenditure. 

The traveling expenses incurred were much less than the saving at one 
station, resulting from the changes made as a result of the inspection. 
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METHODS OF FISH-CULTURE. 

Few improvements in the methods of fish-culture can be recorded 
for the year. The most notable one may be the method of taking 
salmon eggs at the Baird, Cal., Station and substations, whereby from 
10 to 15 per cent more eggs are obtainable from the same number of 
fish than heretofore. This is accomplished by cutting the salmon 
open after the usual stripping and washing the bloody eggs thus 
obtained in a normal salt solution before fertilizing them, as explained 

in detail under the summarized report of Baird Station. Thisimproved 
method will be adopted at the other salmon stations the coming year. 

At Put-in Bay, Ohio, Superintendent Downing has devised a new 
hatching-jar along the same general lines as the Stranahan jar, except 
that it is of a different shape and of greater capacity. It has been 

udopted for Put-in Bay Station. 
In pond culture, by which is meant the propagation of the basses 

and other fishes, the eggs of which are handled and hatched in ponds 
by the natural process, little definite progress has been made. ‘The gen- 
eral feeling among fish-culturists in charge of pond stations is that the 
ponds for the propagation of bass and other fish should be made much 
larger than at present—in fact, as large as possible and still have them 
entirely under control so that the fish can be removed as wanted. 

The following stations and auxiliary stations were operated during 
the year, and the work at each is reviewed in detail in the abstracts of 
the reports from the various superintendents: 

Green Lake, Maine. Detroit, Michigan. 
Craig Brook, Maine. Alpena, Michigan. 
Grand Lake Stream, Maine. Sault Ste. Marie, Michigan. 
St. Johnsbury, Vermont. Duluth, Minnesota. 
Nashua, New Hampshire. Quincy, Illinois. 
Woods Hole, Massachusetts. Manchester, Iowa. 
Gloucester, Massachusetts. Bellevue, Iowa. 
Cape Vincent, New York. San Marcos, Texas. 
Swanton, Vermont. Neosho, Missouri. 
Steamer Mish Hawk (Delaware River). Leadville, Colorado. 
Battery Station, Maryland. Spearfish, South Dakota. 
Bryan Point, Maryland. Bozeman, Montana. 
Fish Lakes, Washington, D. C. Baird, California. 
Central Station, Washington, D. C. Battle Creek, California. 
Wytheville, Virginia. Mill Creek, California. 
Edenton, North Carolina. Rogue River, Oregon. 
Erwin, Tennessee. Clackamas, Oregon. 
Jold Springs, Georgia. Little White Salmon River, Washington. 
Put-in Bay, Ohio. Baker Lake, Washington. 
Northville, Michigan. 

GREEN LAKE Sration, Marne (KE. E. Racr, SuPERINTENDENT). 

The work at the Green Lake Station has been confined entirely to 
the propagation of the brook trout and landlocked salmon. During 
the summer months, in addition to the usual fish-cultural work, inves- 
tigations were made with the view to establishing new field stations for 
the collection of eggs, and as a result operations were inaugurated at 

Alligator Lake, in Hancock County, and Sourdnahunk Lake, in Piscata- 
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quis County. The field stations operated in previous years at Green 
Lake, Pattens Pond, and Branch Pond were also reopened and operated. 

At Alligator Lake a log camp was constructed for the shelter of the 
fishermen, and a temporary hatchery for eying eggs was erected and 
equipped with the necessary apparatus for conducting operations. At 
this point it was thought that brook trout could be captured on the bars 
and landlocked salmon at the outlet of the lake, but although the 
water and weather were both favorable, and the station in the hands 

of experienced fishermen, no salmon and only 52 brook trout were 
captured. From the trout 21,000 eggs were obtained, 7,000 of them 
being transported direct to Green Lake Station within 24 hours after 
being taken from the fish. The remaining 14,000 were laid down in 
the temporary hatchery to be eyed, but after holding them from 15 to 
20 days in a temperature of 38° F., it was found that the expense of 
developing them at the point of collection would be very large; they 
were therefore transferred to Green Lake Station before the eye-spots 
appeared, but all died en route. 
Sourdnahunk Lake is 55 miles northwest of Patten, in an unbroken 

wilderness, and is probably at the highest elevation of any lake of 
equal size in the State. It is 4 miles long by 14 miles wide, and is 
the breeding-ground for nearly the entire west branch of the Penob- 
scot River. No fish are found in the lake except brook trout and 
shiners. The adult trout averaged a trifle less than a pound in weight, 
the largest weighing 2 pounds. Owing to the expense of transporting 
suitable material from Patten, nets were used for the leads of the traps 
and sides of the confining pens, but these were destroyed by a moose 
swimming around in the lake about the time the fishing season began. 
Temporary pens were built of poles and the fish were captured by 
means of seines. All the fish that could be safely held in these pens 
were caught before any of them had commenced working on the 
spawning-grounds, as many as 800 being taken at one haul of the 
seine. The total number recorded as captured was 4,275 males and 
5,725 females; 4,047 females were stripped and yielded 1,470,000 eggs. 
As the lake froze over two weeks earlier than was expected, the rest 
of the females were liberated by cutting holes through the ice and 
removing the stakes in the pens. The eggs were eyed in troughs set 
up in a small tent, the troughs being not more than 6 inches above the 
ground; but notwithstanding the fact that two fires were kept night 
and day, the water temperature dropped to the freezing-point several 
times, and 190,000 were lost by freezing to the bottoms of the hatching- 
troughs. On February 19 the eggs were packed out, but on account 
of the deep snow between Sourdnahunk Lake and Patten they were 
on the road three days, and 10,250 died en route. Of the 1,280,000 

which reached Patten in good condition, 320,000 were shipped to the 
Maine Fish Commission and 50,000 to the Parmachenee Club, Camp 
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Caribou, Maine. The others were transferred to:'Green Lake to be 
hatched, and the losses on the eggs and fry were very small. 

Operations at Green Lake for collecting landlocked-salmon and 
brook-trout eggs were inaugurated as in previous years, but owing to 
the fact that the water in the lake was 14 inches lower than during 
any fishing season in the past seven years no fish were captured in the 
trap at Great Brook near the spawning-house, it being impossible for 
them to get over the bars at the mouth of the brook. This is the first 
season since the establishment of the hatchery that the fish were 
unable to ascend Great Brook during the spawning season. A large 
pound net was operated on what is known as the middle ground, 
between the hatchery wharf and the outlet of the lake, but owing to 
unprecedentedly low water no fish were captured in it. A pound net 
set southeast of the bar at Great Brook in 10 feet of water captured 
2 brook trout and 164 salmon, half of each species being females. 
From these fish 2,000 trout and 194,000 salmon eggs were taken. The 
female salmon caught late in the season were all small, and averaged 
a trifle over 2,365 eggs to the fish. Some eggs were from immature 
salmon, apparently 4 or 5 years old, and, as a result, 25,000 died 
within a few days after being laid down in the troughs. 

At Patten Pond, owing to the low water, only 56 brook trout and 2 
male salmon were captured. The trout yielded 35,000 eggs, which 
were transferred to Green Lake Station in good condition. 

In September the collecting station at Branch Pond (Winkempaugh 
Brook) was repaired and put in shape for the season’s work. The 
water at this point was higher and general conditions more favorable 
for the capture of fish than at any of the other field stations. How- 
ever, the lake froze over ten days earlier than the previous year, which 
prevented the capture of the usual number of salmon. On October 14 
the only rain of any importance during the fishing season raised the 
water in the brook from 8 to 10 inches, and as a result 110 brook trout 

(25 males and 85 females) and 35 salmon (22 males and 18 females) 
were captured. The total take of fish at this point for the season was 
142 trout and 50 salmon. Owing to the scarcity of male brook trout, 

16 were captured at Harriman’s Pond and transferred to this station, 
but after using all the male fish available there were still 25 large 
females unstripped, and as it was impossible to obtain milt for fertiliz- 
ing their eggs, they were liberated. The total collections at Branch 
Pond amounted to 56,000 salmon eggs and 85,000 brook-trout eggs. 

The landlocked-salmon eggs secured at all points numbered 250,000, 
and 45,000 of these were shipped to applicants in Massachusetts, Ver- 
mont, New York, Utah, and Colorado. The remainder were hatched 

for rearing and distribution as yearlings in the fall. The stock set 
aside for this purpose was materially increased during the spring by 
the transfer of 100,000 young salmon from the Craig Brook Station, 
the loss on these in transit between the stations amounting to 1,551. 
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In addition to the 1,613,000 brook-trout eges collected at the field 
stations, 200,000 were purchased from George F. Lane, Silver Lake, 
Mass. These reached the station in excellent condition, only 1,370 
having died en route, and the resulting fry were strong and active, the 
total losses on eggs and fry not exceeding 4 per cent. All but 15,000 
of this stock, which are being held for brood fish, were distributed in 
May and June with the fry derived from the collecting stations, the 
total output aggregating 1,081,388. This work was all done by the 
regular employees of the station, and was completed by June 20. 

The following shows the field stations operated in connection with 
Green Lake Station, and the number of fish and eggs obtained at each: 

r fine 
Stations. Species. Males. | Females.| Total. | emt 

Branch Pond...........----- Brooks trout eee eee 41 | 101 142} — 85, 000 
TON nen Sada eee ok Landlocked salmon..............- 28 22 50 | 56, 000 

Patiemis; Pond): 2. sc... - 2 Brooks trouug, et sense ate semen ase 29 27 56 | 35, 000 
lio As Be See ee ee Landlocked salmon...-..........- Dt aay. bak Dol ets eees 

Sourdnahunk Lake ......... Brook iOuUteE asso seo oe ee ee eee 4,275 5,725 | 10,000 | 1,470, 000 
Albiontormbeke. .. 05 255.265.) eke! GOS ee Sees es Sota oat 20 32 52 | 21,000 
Greenemaketa- 2. 3 S.5 22 cae sek GORE a sae eeer eee es ee 16} 1 De 2,000 

LO Se Sea eee Landlocked salmon.......-....... 82 82 164 | 194,000 
Harriman song i523. 25-2 BLOOK WrOwts coe soe ee eae Bee Gries eee 153) |Aaeos Sooper 

TO tees Re eo ee eels e eS oe tee er Ene Jee 4, 494 5,990 | 10, 484 | 1, 863, 000 

At the close of the year the stock of fish on hand consisted of 264,088 
landlocked salmon fry and 129,514 brook-trout fry. 
A special appropriation for general repairs and improvements hay- 

ing been provided, the western wing of the dam at Rocky Pond, 53 
feet long, was removed and replaced by a new wing 189 feet long, and 
surmounted with 4-foot flush boards. Two hundred and fifty feet of 
the main supply flume was replaced and 5,000 feet of it repaired. 
For the purpose of housing the steamer Senator and other boats during 
the winter, a boat-house 57 feet long by 22 feet wide, with a roller rail- 
way 384 feet long leading to it, was constructed near the station wharf. 
The hull of the steamer Senator was replanked, calked, and otherwise 
repaired. Sixteen hatching-troughs were constructed for increasing 
propagation facilities in the hatchery; the bridges between the hatchery 
and Rocky Pond were repaired, and much work was done in grading 
around the north and south reservoirs, hatchery buildings, and rearing- 
ponds. The coal shed at the outlet of Green Lake, together with 7 
or 8 tons of soft coal, was burned on October 17, it presumably having 
been struck by lightning. 

Craig Brook Sratrion, Marne (C. G. ArKrNs, SUPERINTENDENT). 

The work at the Craig Brook Station and its two auxiliaries, Matta- 
gamon and Grand Lake Stream, has been applied to the propagation 
of the Atlantic salmon, landlocked salmon, quinnat salmon, steelhead 
trout, brook trout, rainbow trout, Scotch sea trout, and grayling. 

The work at the Mattagamon auxiliary was wholly tentative, aiming 
at the capture of wild Atlantic salmon near their natural spawning- 
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beds for the collection of spawn, as a substitute for the present system 
of obtaining spawn from salmon purchased from fishermen about the 
mouth of the river and impounded during the summer in a stream 
near Craig Brook. At the beginning of the year a weir of novel form 
was in operation and an inclosure ready to capture all salmon seeking 
to ascend the East Branch, but on account of the very low water the 
salmon failed almost wholly to surmount the dams in its lower course, 
and scarcely any reached the East Branch. In consequence of their 
failure the station was abandoned in August. 

At the beginning of the year the stock of Atlantic salmon consisted 
of 238 adults in the Dead Brook inclosure, 300,295 fry, and 411 fish 2 

years old. Of the 2-year-old fish 16 were distributed in August, and 
the remainder were carried through the year with a loss of 19. The 
fry were reared to fingerlings, and as a result 282,400 were distributed 
in October and 351 kept to the end of the year. From the 238 adult 
salmon 832,300 eggs were obtained, of which 315,000 were distributed 
in the winter and 397,499 hatched in March and April. Of the fry 
thus obtained 48,715 were liberated in June, and 326,186 remained on 

hand at the close of the year in course of rearing. Preparations have 
been made for enlarging the Atlantic salmon operations the coming 
year by the collection in May and June of 614 adult salmon, of which 
589 remained alive at the close of the year. 

The stock of landlocked salmon on hand at the opening of the year 
consisted of 4+ broods, of which 24,229 were fry and 1,796 were from 

1 to 3 years old. The fry were all fed until November, when 
20,758 of them were distributed. Of the balance 2,407 remained on 
hand at the end of the year. At the Grand Lake Stream auxiliary 

72,312 landlocked-salmon fry were on hand at the beginning of the 
year. These were a part of those reserved for the preservation of the 
species in the waters where the eggs were collected, and 53,825 were 
reared and liberated in Grand Lake Stream and vicinity in October. 
During October and November the run of wild salmon from Grand 
Lake down into the stream for spawning purposes was unusually heavy, 
and the weir intercepted 3,210, of which 1,464 were males and 1,746 
females. The eggs obtained from the latter amounted to 1,448,274, 

the largest number collected at this point since 1884. Of these, 225,000 
egos were distributed, and there were hatched from those retained at 
Grand Lake Stream 505,513 fry and at Craig Brook 282,482. Of the 
fry at Grand Lake Stream 429,785 were liberated in the lake and stream 
in June and the remainder, 68,949, were held for feeding. From Craig 
Brook 100,000 of the fry were transferred to the Green Lake Station 
in May, 90,000 were distributed in June, and on June 30 there were 

67,546 on hand. 

Of the 2,137 fingerling brook trout on hand at the beginning of the 

year 1,243 wore distributed as yearlings. From the few adult brook 
trout on hand 8,500 eggs were collected, and the fry from these e 
amounting to 5,475, were distributed in local waters. 

COS 
fF —) Sy 
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Forty-one quinnat salmon hatched in 1897 are kept in a deep pond 
for experimental purposes. 

Of steelhead trout several old broods have been kept for experiment, 
and two of the broods, numbering 1,019, are still retained. One brood 
afforded 8,500 eggs. From these and from a lot received from Rogue 
River there were hatched 33,994 fry. These suffered from an obscure 
disease, and only 12,046 were left for distribution. 

In October there were distributed 3,350 rainbow trout batched in 

1901 and 1,056 hatched in 1900, leaving only a lot of 33 fish hatched 
in 1899. 

The Scotch sea trout, like other species, has deteriorated under 

domestication, the vitality of the eggs and fry growing constantly less. 
In October 6,937 yearlings were distributed, and in November 68,950 
eggs were taken from the brood stock. Of these 10,000 were distrib- 
uted in the egg stage; the remainder were hatched, and as a result 
7,694 fry were distributed in June. The adult stock on hand is 459. 
The results from the introduction of this species are not encouraging, 
and their propagation will be discontinued. 
From 100,000 grayling eggs shipped from Montana in May, 86,615 

fry were hatched, and 36,333 fry were distributed in local waters. An 
attempt was made to feed the balance, but about June 3 a sudden and 

heavy mortality attacked them, and by the end of the month only 
1,775 remained. This remnant has, as observed at other stations, 
grown very rapidly. 

The fish food consisted of hogs plucks, purchased at an abattoir near 
Boston. The total consumption was 5,346 plucks, weighing 23,790 
pounds and costing $310.04, including transportation. 
From the entire stock of fry of all species in the spring of 1901 

84.4 per cent were reared to fingerlings and distributed in October 
and November. The Atlantic salmon did a trifle better than this, and 

the landlocked salmon best of all, 94.4 per cent having been reared to 
the fingerling stage. The aggregate production of the station for the 
year, including auxiliary stations, is as follows: Eggs collected, 
2,516,524; egos distributed, 550,000; fish hatched, 1,321,490; fish dis- 
tributed, 1,099,929. 

The stock on hand at the close of the year was as follows: 

Calendar year in which fish were hatched. 

Kind. "ae PT eee we 
; 1898 or | Wild fish 

1902. 1901. 1900. 1899. earlier. | inclosed. 

JM WENT HORE bi Voy PS eee ee An ae ie ea 326, 186 Sb1c|hoeaeeee se BXAO eeeeeciac 589 
Bandlockedisalmon): 2.4% 5<-o.cc-5.<- 23 a 67, 546 2,407 39 955 MOG | toxin Smrereee 

Oe ae ae) eee nae An ot oceccsle Di6B G49) een. wo aMeaa nes eee A Pere a ari | ee epee lee bakers canoe 
Osan a SAINOn Ee 8 eee ieee ee Us ale ghd ale es ees eee ee ee COE eer ee 
Bree lB eaUNULOUL skates oe mee Se eet ee. less Sea bi orcerd sane ote 906 TS alee ae see 
EUINAO WaLrOU Lee aa cepe os ace oe ee soc | Se Pes Re a | a ean BO | eons pene | Vern one 
S(UOWET SCC TARO SO eee ae a | sa\nbtete Sates Qi Bee eee 47 1333) Le PLE 2 Bees 
(Cog: Wy lito ae Seen eer ES eS eae 7 Di ee «ee Ee errs Ne eee eel a Be 88 ale Sa 

LUG) cS SS Se ee ee aan ee | 464, 456 3, 037 39 2,017 994 | 589 
| 

a At Craig Brook. bAt Grand Lake Stream. 
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Sr. JoHNsBurRY STATION, VERMONT. 

Mr. John W. Titcomb, the superintendent of this station, having 
been appointed in charge of the Division of Fish-culture of the U. S. 
Fish Commission, at Washington, D. C., he was succeeded on February 

15 by Mr. E. N. Carter. 
During the summer preparations were made for the collection of 

brook-trout eggs in the waters controlled by the Laurentian Club in 
Canada, in Lake Mitchell at Sharon, Vt.; Darlings Pond, Groton, 
Vt., and Noyes Lake, Chittenden, Vt. At Darlings Pond, where the 
run of fish has heretofore been very large, the opposite conditions pre- 
vailed. The collecting season was unusually dry throughout New 
England and also in the Province of Quebec, where, in the Lauren- 
tian Mountains, the lumbermen reported the water in the streams as 
lower than it had been since 1847. Owing to the excessive drought 
the trout did not run as early as usual, and in many instances the eggs 
were inferior in quality. In the Province of Quebec 6,000 trout were 

handled in one stream, but the ovaries of the females seemed diseased 
and the few eggs secured were of inferior quality. In the Laurentian 
Mountains most of the fish spawned around the shores of the lakes late 
in the season after the ice had formed on the surface, and there were 

very few places where the fish ascended the streams to spawn. 
At Lake Mitchell the first eggs were secured October 9 and the last 

on November 16. Of the 324,129 collected, 150,300 were shipped on 

assignments and the’ remaining 173,829 were transferred to the St. 
Johnsbury Station to be hatched. 

At Darlings Pond the spawning season extended from September 
30 to November 11, and resulted in the collection of 156,000 eggs, 
15,000 of which were shipped on assignments. The remainder were 
hatched at St. Johnsbury. 
From Noyes Lake 53,930 eyed eggs were secured, and after shipping 

25,000 to fill assignments, the remaining 28,930 were transferred to 
St. Johnsbury and hatched, producing 22,661 fry. The work at this 
point began late in the season—October 18—and lasted only five days. 

In addition to the eggs secured at the different field stations 250,000 
domesticated-trout eggs were purchased of commercial fish-culturists; 
a consignment of 40,000 was received from Carolina, R. I., in 
exchange for 35,000 wild-trout eggs, and 39,500 were obtained by the 
same method from East Freetown, Mass. An assignment of 8,000 

domesticated-trout eggs was donated by Mr. L. B. Handy, of South 
Wareham, Mass., to be used for experimental purposes. All of these 
eggs were hatched at the St. Johnsbury Station, and the fry were dis- 
tributed with those derived from the field station in May and June, 
only 5,802 being retained for rearing. 

While the results from the domesticated-trout eggs do not compare 
favorably with those from the eggs of the wild brook trout, very good 

oo 
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results obtain by stipulating that the domesticated eggs must be the 
product of fish at least 24 years old. 

The rainbow trout on hand began spawning early in April and eggs 
were obtained from them at intervals to the end of the month. Only 
17,845 were secured, and these were very inferior in quality. The fry 
were retained for rearing. The propagation of the rainbow trout at 
the St. Johnsbury Station has never been very successful, owing to the 
extremely cold water. A shipment of 50,000 eggs was also received 

from the Manchester Station, but they proved to be very poor and 

only a few fry were hatched from them. 
During the winter and spring 200,000 lake-trout eggs were received 

from Duluth, Minn; 25,000 landlocked-salmon eggs from Kast Orland, 
Me.; 50,000 grayling eggs from Bozeman, Mont., and 50,000 steel- 
head-trout eggs from the station at Rogue River, Oregon. These 
hatched with good results, and all of the fry were distributed, with 
the exception of the landlocked salmon and a few of the grayling, 

which were retained for rearing. 
The results of the fish-cultural work at St. Johnsbury for the past 

five years have proved extremely satisfactory, as demonstrated by 
the large catches of lake trout from Big Averill Pond, Averill, Vt., 
which never contained any of that species until they were introduced 
by the Commission in 1897. From Little Averill Pond, Averill, Vt., 

in which salmon never existed until introduced from the St. Johns- 
bury Station, large quantities of salmon have been taken. From Cas- 
pian Lake, at Greensboro, Vt., it is estimated that 6 tons of fish were 
taken with hook and line between May 1 and September 1, 1901, and 
a proportionate amount for the months of May and June, 1902. Ever 
since the establishment of the St. Johnsbury Station this lake has 
been annually stocked with lake trout, landlocked salmon, and brook 

trout. The species mostly caught are the lake trout and landlocked 
salmon, speckled trout not having produced very satisfactory results. 
The introduction of the steelhead trout in Vermont waters has also 
been very successful. 

The introduction of the lake trout in Big Averill Pond afforded an 
opportunity of ascertaining the actual growth of the fish from the fry 
stage. The plant of 1897 afforded good fishing for anglers during the 
season of 1901, the largest fish taken that year weighing 32 pounds. 
The next in size weighed 2% pounds, the next 14 pounds, and the 
smallest specimens ranged from 9 to 10 inches in length. Many fish 
of the sizes mentioned were taken, and there was very little variation 
from the weights given above, indicating that the fry planted in 1897 
had attained in 1901 a weight of 3% pounds, and that the other sizes 
were the results of plants in the succeeding years, those from 9 to 10 
inches long being a year and a half old from the time the eggs were 

taken. 
F, C. 1902 3 
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During May and June, 1902, the anglers reported an average of 
about 200 pounds a day from this lake, and the largest fish, which 
undoubtedly resulted from the plant in 1897, weighed 53 pounds. 

The stock on hand at the close of the year is shown by the following 

table: 

Calendar year in which fish were hatched. 

Species. ap 7 
1902. 1901. 1900. 1899. igus! |e 

Steelhead troutastsecinccissctclseee acre a 20 DOOR Sasa aa ee cee a ee eee ls a choccece ls cee ener 
aM DO WAUROUL eet ee sae ame ee nice ere DUBE | sooo a nice cc loos. ccc cies ease nese a See eee 90 
Ebyipriasor brooke Wake ker Out epee eee sere erete te | ete ate tate | aera ea | een i EO ee 
(Gintint? = Sa eeeddesbase co-asesseadoouacoe 16 O00 Wee toonssn|sesecaesoc 145 | ates eral oar 
TOO KMULOWbtem epee = = ters enite= ie eieigee ein ete) Weeeeaarae eles Sas Strole ape -ys. cn bie Bl sla erie test eee 
Landlocked! salmon! =2-<-----++-2---5=5-~-= LTT SB hoe es apeterare ier nie are Se Beall esa pere Soe eral eee scission se 

Motales ge eres vee ce eee see see seats HOV S22 Mem cee ne ce en aces a 14 | 4 90 

Nasuua Sration, New Hampsurre (W. F. Husparp, SUPERINTENDENT). 

Besides the brood stock of fish on hand at the beginning of the year, 
there were 63,810 brook-trout fry which were reared to yearlings 
before being distributed, the product of the same amounting to 62,500 
yearlings. There were also on hand at this time 46,100 landlocked- 
salmon fry hatched from eggs belonging to the New Hampshire Fish 
Commission on shares. The product of these fish amounted to 22,400 
yearlings, one-half of which were turned over to the New Hampshire 
Commission and the balance distributed in the usual manner. 

During the summer a disease known as pop-eye attacked the 55 
adult rainbow trout retained asa brood stock. The eyes protruded 
from the head, and little bubbles, some of them as large as peas, 
appeared on the gill-covers, fins, and other parts of the body. When 
the disease made its appearance the fish were being held in one of the 
rearing-ponds 100 by 8 feet in dimensions and with plank sides and 
bottom. In order to cure the affection, the fish were transferred to a 

larger pond, 150 by 100 feet in area, with natural earth embank- 
ments, and as a consequence only two of them died. When removed 
from this pond, in November, they were found to be in good condition 
and produced eggs during the following spawning season. 

In the course of the summer the superintendent visited various 
places in the State with the view to finding suitable locations for field 
stations, and asa result a station for the collection of brook-trout eggs 
was, in September, established at the Balsams, 12 miles east of Cole- 
brook, the nearest railroad station. Another station was established 

at Lake Sunapee for the collection of eggs of the brook trout, golden 
trout, and landlocked salmon. 

At the Balsams the fish were caught by means of a trap, in a brook 

tributary to the pond, and held in pens. The eggs were transferred 
daily by wagon 12 miles to the State hatchery at Colebrook, where 
they were eyed, and in December shipped to the Nashua Station. 
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At Lake Sunapee the brook trout were captured in traps and also, 
along with the landlocked salmon and golden trout, in fine-meshed 
gill nets. The eggs at Lake Sunapee were placed in hatching-troughs 
at the lake, where they were kept for four or five days, or until enough 
had been collected to warrant making a shipment, when they were placed 
in 2-quart glass preserve jars, filled three-fourths full of eggs and 
brimful of water. The jars were then sealed and packed in a box 
with hay and ice, and in this condition were shipped to Nashua. The 
eggs were about eight hours in the jars in transit and the jars were not 
opened during that period, but all eggs shipped in this manner were 
received at Nashua in good condition and with very small loss. 

The brook trout at the station began spawning October 24 and con- 
tinued until the middle of January, when 1,959 females, nearly all of 
which were 24 years old, had been stripped and 1,009,470 eggs 
secured, or an average of about 512 per fish. The eggs began hatch- 
ing early in February, the period of incubation being 104 days. 

There was an unusual mortality among the brook-trout fry about 
the time they began to feed, and the cause of this mortality is attrib- 
uted to the fact that the station was inadequately supplied with water 
during the early stages of incubation. In order to determine whether 
the same mortality would occur among fry hatched under favorable 
conditions, but reared at the Nashua Station, 100,000 brook-trout fry 

were transferred from the St. Johnsbury Station to Nashua and were 
successfully reared. 

The following table shows the number of eggs and fry received at 
the station during the year: 

Species. Source of supply. Eggs. | Fry. 

IBTOORTNOU sees con ccecens: MakenvatstatlOnn-e ona. sae sae ee eee eae 100984705 eee eee 
IDC ade ne coos See TEM aenre RMakenrat Lake Sunapeesss- sas. 2-skieeiece- sss TONSOO Ne enaee 
Wiis: Sgt cca eee ee Takenmita tithe Balsameecscses a osccecesetocccsosees G51 20 8 hes aces 

Goldenitromtie. 2 2 ss.e 22 2 | Taken at Lake Sunapee 123, 800 
Landlocked salmon .........|....- (0 (op eae ns Mae tm eas 23, 000 

WORE Rens 252108 See See Craig Brook Station . 10, 000 |. - 
BUA DOWAELOUL. 252s c5c- += 5 = Taken) aispawOus. e225 s6seeo-aee ay 25,500) |=. 
PROM TOMUs tesa sales ees cox Se Pmt Staion. presse = 200, 000 |. . 
BNOOEMUTOWU eniaige saiesise ose) St. JOMNSbUTy Stablomy oo elteeineacimcseciiaeliecige sae Seen celecee 

ROL tee step tase senate al ceciem ne Se case wicencee ase ae cesmaacs ane ate cals ce aa 1, 638, 990 

The distributions of fish from the station were all made by the 
regular station force, and the following table shows the number of 
fish and eggs shipped from the station during the year: 

| 
Species. Eggs. Fry. Yearlings. Pwoeas 

ESOC RAUL eae cee eos eeyetacis ae tee Ais ialsieeca leant ais eltermae 100, 000 470, 000 | 62, 500 294 
RGRILCLEPIRLLO Geen ee eis rere cen et ec ecco wccrnner a bomtee tt mee 70, 000 Dh ears cee 
Ream O Ue Ae Bercy Sa acon ep as als Soma ioia ew oP ee Se SER SiOOO Mees settee ee 
LSE: (HSIN ae ea A ee ee ener LGOKOOO ES see pemccelasee sc oe 
LLPyeral oe eal GET) ap ees As eee ae Oe ne a el |e net ae ieee ee Mee oe eo 11, 200 74 
(GU ND eo Seas cen Sean Stee ne See See Seep PaenesS [BE seSeiacbel Sess Sa Saced| HE ee A See Be 8 

EEOC eye, Ces Ge She el ei ee a OR 100, 000 708, 000 73, 715 376 
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The stock of fish on hand at the close of the year is shown by the 
following table: 

Calendar year in which fish were hatched. 

Species. 
1902. 1901. 1900. 1899. 1898. 

IBrOOkITOUtEse semicircle =e eesie sem cece sete mciteiee alee LSU OS 7a Seeeeeecee 4,420 Neh cdeaiee 85 
Seulaeryelintebtni = Sst apoacsoseoas sGeasese mesa deD Codd lecasoopestllessadosecallaeresosssc 5: |] so Stetareve tere 
FRAUD ONVAUNO Ute ee tet aie tai eee ie eae ole ololelnge BOBS costs ee tie sce eels oar eee eee 51 
IDEN KO THOU eno dooe ose eneEUEe do aScou seeeHe nose 23,510) |). sec cee -| 0202 ones) poeceaeeee |e eee 
Handlockedisalmons-sess =e se seeee soe ce cen sees 21, 636) |\z2ces- - ae osenlss see = | Saneeeseins [eee eee 
(Ghellibite! 45d dos sacadod sas ss obese sopseen sbbbadeose|bseseos5ed|bescbososd 8B, |nc eben cece poeeee eee 
PRUTGOLMIS sees cee eee oe eon anes a ecereceicek a leeaeineiataale 7,051 7D4 ||. .doa% weed) seems eee ee tee 
Jal balGl) = SssacqesounnceacsguesupdeeTooe syacocdasetes 1,989) [22 25 22g) eo oe cee does e Pee | See 

RO tal eee ee ae eee a reeas oeeeeicie eins eee serere 190, 978 Tod 4, 464 5 136 

Woops Hote Sration, Mass. (KE. F. Lockr, SUPERINTENDENT). > ’ 

The collection of brood cod off Nantucket Shoals was commenced by 
the schooner Grampus on October 2 and closed on November 3, 
when 3,179 had been captured and conveyed alive to Woods Hole Sta- 
tion. These fish varied in weight from 3 to 10 pounds, the average 
being between 6 and 7 pounds, and from them 118,745,000 eggs were 
taken, which were all of good quality, with the exception of a few of 
the last lots secured. Of the brood fish 2,106 were released alive, 
the remainder dying from natural causes. Some of the smaller fish 
were barren and yielded no eggs. 

On November 29 the Phalarvpe reached Plymouth, Mass., and the 
auxiliary station at that point was opened on December 2. The first 
egos were taken on December 3, and collections were obtained up to 
February 28, when 125,559,000 had been secured. Of these 38,621,000 

were shipped to the Gloucester Station and the remainder, 86,938,000, 

to Woods Hole. 
The total number of cod eggs received at Woods Hole amounted to 

205,683,000, from which 128,810,000 fry were hatched and planted. 
During the month of January arrangements were made for the col- 

lection of flat-fish eggs, and on February 5 the boats, nets, and other 
equipment were sent to Waquoit Bay, but owing to the ice in the 
bay it was impossible to set the nets until February 15, and it was 
only done then by breaking up quantities of ice. Nets were also set 
in the harbor near the station, and from these two fields 553 females 
were secured, of which 105 died and 123 failed to deposit eggs. The 
product of the egg-bearing fish amounted to 194,059,000 eggs, of which 
144,800,000 were secured from the fish taken at Waquoit Bay. The 
average yield of eggs this season was larger than that of last year, 
the average from the fish captured at Woods Hole being 808,000 per 
fish and from those taken at Waquoit Bay 548,000 per fish. 

About the middle of April arrangements were made for collecting 
egg-bearing lobsters at Scituate, Mass., and from the fishermen at 
Buzzards Bay and Vineyard Sound. At Plymouth only a few men 
were fishing and this territory was abandoned. Later in the season a 
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man was employed at Noank, Conn., to collect egg-bearing lobsters 
from the fishermen there and at Stonington. The work heretofore 

done at Newport was discontinued because the commissioners of inland 
fisheries for the State of Rhode Island were engaged in collecting at 
that point, and arrangements were made to receive such eggs as the 
State commission did not have use for. The receipts from these 
sources were less than one-fourth of the number received last year, 
but the receipts from Buzzards Bay and Vineyard Sound showed a 
slight increase over the collections of the previous year, and the col- 
lections from Connecticut waters showed a gain of over 900 per cent. 
The total number of eggs received during the season was 20,480,000, 
a slight increase over the previous year. Of these 5,176,000 were 
delivered to Mr. G. H. Sherwood, an assistant in the Division of Sci- 

entific Inquiry, for experimental purposes, and from the remainder 
12,857,000 fry were hatched. Of the fry 6,177,000 were delivered 
to Mr. Sherwood for rearing purposes, 2,462,000 were shipped to the 
Rhode Island Fish Commission, at Wickford, R. I., and the remainder 

were planted in the waters of Connecticut and Massachusetts. 
During the year several collections of live fishes were made for the 

Pan-American Exposition and also for the aquarium at Central Station, 
Washington, D. C. 

The usual repairs necessary at such a station were made during the 
season, as well as the necessary repairs to the vessels. 

GLOUCESTER STATION, MassacHuserts (C. G. Coruiss, SUPERINTENDENT). 

During the summer months the station employees were occupied in 
overhauling and fitting up the cod-hatching apparatus, making repairs 
to the equipment and buildings, and also assisting in the construction 
of the new coal-house. The old coal-house, being past repairs, was torn 
down and a new one, 29 feet by 14 feet, with a capacity of 45 tons, 
erected in its place. After the cod season closed a woodshed 12 feet 
by 9 feet was built adjoining the coal-house, and all the station build- 
ings were painted. 

Early in November preparations were made for collecting cod eggs 
at Kittery Point, Me., and on November 15 Capt. E. E. Hahn, of 
the schooner Grampus, and a force of 7 spawn-takers reported there 
and at once began operations. The first eggs were taken and shipped 
to the station November 17. Eggs were collected daily until November 
24, when bad weather put a stop to egg-collecting until December 6. 
Throughout December, January, and February the Ipswich Bay fish- 
ing was very poor and irregular. Cod were scarce and many of the 
boats were laid up for a week or two at a time, it often being difficult 
to find boats for the spawn-takers. The results of the collections were 
very disappointing, especially as the weather throughout the winter 
was exceptionally mild and favorable for fishing. The last eggs were 
taken March 20, and a few days later Captain Hahn and the Grampus 
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force proceeded to Woods Hole to fit up the vessel for collecting egg 
lobsters on the Maine coast. During the entire season 132,437,000 cod 
eggs were received at the station, of which 87,468,000 were collected 
at Kittery Point, Me.; 38,621,000 were received from the collecting 

station at Plymouth, Mass., and 6,348,000 from the Woods Hole Sta- 
tion. Asa result of these collections 83,191,000 fry were hatched and 
distributed on the natural spawning-grounds from Ipswich Bay to 
Massachusetts Bay. 

In the meantime preparations were being completed for collecting 
lobster eggs. Early in April collecting stations were established at 
Kittery Point, Me.; Boston, Mass., and Beverly, Mass., and the cus- 
tomary arrangements were made with fishermen and dealers for saving 
their egg lobsters. Collections were also made on the Maine coast 
from Wood Island to Eastport by the schooner Grampus, assisted by 
a steam smack which was chartered for the purpose. Active opera- 
tions began April 18, when the first shipment of egg lobsters was 
received from Boston. The collections in April were unusually large, 
and in May were greatly increased, the collections at all the stations 
showing a substantial increase over those of the previous season. 
During June the collections in Massachusetts dropped off considerably, 
while at Kittery Point and along the Maine coast egg lobsters continued 
to be found in fair quantities up to the latter part of the month. The 
collecting stations at Boston and Kittery Point were closed on July 10, 
but the Grampus continued making collections up to July 18. The ship- 
ments of egg lobsters from the several collecting fields arrived at the 
station in excellent condition, with the exception of a few lots late in 
the season, the eggs on these being so far advanced that some of them 
were affected by the heat. The collections from all sources aggregated 
5,901 lobsters, which yielded 83,418,000 eggs. Of the fry hatched 
from these 37,100,000 were distributed in Maine waters, 2,200,000 off 

the coast of New Hampshire, and the balance, except 180,000 sent to 

Woods Hole for experimental purposes, were planted at various points 
along the Massachusetts coast from Rockport to Boston. 

Carr VINCENT Station, New York (Lrivinaston STONE, SUPERINTENDENT). 

During the year eggs of the white-fish, lake trout, brook trout, and 
pike perch were handled. 

In November 3,771,000 green eggs of the lake trout were received 
from the Duluth Station which turned out very well, 2,347,600 fry 
being hatched from them and distributed. Later 4,088,000 green eggs 
ot this species were sent from Charlevoix, Mich., but these turned out 

very badly, producing only 741,280 healthy fry. 
In December 31,212,000 white-fish eggs were received from the 

Put-in Bay, Ohio, Station, and 10,003,000 from Detroit, Mich. Both 

lots turned out well, yielding, respectively, 27,346,000 and 6,954,000 

strong, healthy fry. 
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During the months of January and February 816,250 brook trout 
egos were received from commercial fish-culturists in Massachusetts, 
the product of which, as distributed, amounted to 749,350 fry. 

In February 50,000 rainbow-trout eggs were received from Manches- 

ter, lowa, resulting in 38,360 fry at the time of distribution. 
In March an auxiliary station at Swanton, Vt., was established 

for the collection of pike-perch eggs. The superintendent assumed 
general charge of operations at this point, and was in the field in 
northern Vermont from March 27 to May 24. The run of pike perch 
up the Missisquoi River began unusually early, and trial hauls of the 
seine were first made on March 17. The first ripe eggs were taken 
April 7. The spawning season lasted fifteen days, during which time 
113,550,000 eggs were taken, including the eggs contributed free of 
cost by the commercial fishermen on Lake Champlain. Most of the 
brood fish from which eggs were secured were captured by operating 
a seine on the Missisquoi River, and the green eggs collected from the 
fish thus taken turned out about 65 per cent of eyed eggs. The total 
number of good eyed eggs, measured just before the hatching began, 
was 48,000,000, of which 32,000,000 were turned over to the State of 

Vermont, 11,925,000 were taken to the Cape Vincent Station, and the 
remainder, a little over 4,000,000, were distributed in the waters of 
Vermont and New Hampshire. 

In the course of this work it was found that the use of muck is not 
essential for separating pike-perch eggs, the finely pulverized silt 
forming the upper layer of the river bed answering the purpose fully 
as well. It was also found that pike-perch eggs conveyed to the 
hatchery in the milt in which they were fertilized and put into jars 
immediately after being washed proved to be better than eggs treated 
in any other way. 

Thirteen hundred steelhead-trout fry were liberated in the St. Law- 
rence River during the summer, the remarkable feature about this 
event being the fact that the fry were the product of eggs that had 
been taken from fish that had been hatched at the station four years 
earlier and had spent their entire life inside the hatchery building. 
The fry seemed strong and healthy. Several of the parents of these fish 
were subsequently liberated in the St. Lawrence River, together with 
some of the quinnat salmon, which had also matured in the hatchery 
building. Those of both varieties remaining in the hatchery were 
sent in September to the Pan-American Exposition at Buffalo. 

During the year some minor repairs were made. 

STEAMER Fish Hawk (JAMES A. SMITH, IN CHARGE). 

The vessel arrived oft Gloucester City, N. J., in the Delaware River, 
on April 29, and the hatching apparatus was immediately erected and 
spawn-takers from the vessel’s crew detailed to attend the fishing shores 
at Howells Cove, Bennetts, and Cramer Hill. 



40 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Having received information that the Pennsylvania Fish Commission 
would not operate the hatchery at Bristol, three spawn-takers were 
detailed to attend the fishery at Riverton, N. J., 9 miles above Cam- 
den. The first eggs were taken on May 1, but owing probably to the 
prolonged season of cool weather and the consequent low-water tem- 
peratures very little spawn was secured until May 14. Contrary to 
past experience, the majority of the spawning fish were found in the 
upper river above Philadelphia, and the fisheries below that point 
yielded very few eggs. Howells Cove, which has each season yielded 
the greatest amount of spawn, the take there last year amounting to 
nearly 50,000,000 eggs, produced this season only 6,500,000. 

The collecting season ended on June 9, the total take of eggs aggre- 
gating 36,977,000. Of these 621,000 impregnated eggs were shipped 
to Central Station, Washington, D. C., and 25,997,000 fry were 

hatched; 4,835,000 of the fry were distributed on the spawning- 
grounds at Howells Cove and at the mouth of Timber Creek, New 
Jersey. The balance were planted by the regular car messengers in 
the waters of Connecticut, Massachusetts, New Jersey, Rhode Island, 
and Florida. 

Battery Sration, Maryuanp (GrorGcE H. H. Moors, rn CHARGE. ) 

The station was opened March 24 by J. J. Glennan, who, with a 
small force of men, prepared the buildings and apparatus for active 
operations. The superintendent assumed charge of operations on 
April 21, and the first shad eggs were received April 22. The total 
collections of eggs for the season, which ended June 5, amounted to 
20,707,000. Of these, 2,134,000 were shipped to the Exposition at 
Charleston, S. C., which were subsequently hatched and distributed 
from that point. The balance, with the exception of 267,000 sent to 
Central Station, were hatched and produced 14,948,000 fry. 

As at the other shad stations, ripe fish were scarce, and it is a notable 
circumstance, as reported by old and experienced fishermen, that while 
the proportion of roe or egg-bearing fish was greater than usual, the 
percentage of ripe fish was smaller than ever before noted by them. 
A supply of herring roe was canned and shipped to the stations at 

Wytheville, Va., and Erwin, Tenn., to be used as food for trout fry. 
A few cases of shad roe were canned with a view to testing its edi- 

ble qualities. From those who have tested it many favorable reports 

have been received, and it is the consensus of opinion that it would be 
difficult to distinguish it from the fresh roe. The method pursued in 
its preparation and preservation is simple. After being washed a set 
or pair of roe are put in a 2-pound tin can, which is then capped, 
exhausted, tipped, and subjected to 15 pounds steam pressure for 
about an hour. To prepare for the table it is removed from the can 
and cooked the same as the fresh roe. The milt has also been success- 

fully canned, and it is quite as palatable as the fresh product. 
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The following table shows the details of operations: 

Operations at Battery Station in 1902. 

Date. 

April 22 
p 23 

24 

May 1} 
2 | 

10 | 

June 

Number of 
eggs when 
received. 

589, 000 
1, 355, 000 
1, 681, 000 

185, 000 
974, 000 

1,713, 000 
3, 003, 000 

871, 000 
1, 856, 000 

361, 000 
215, 000 

1, 402; 000 
1,741, 000 
2) 754, 000 
1, 691, 000 
3, 231, 000 

815, 000 
366, 000 

1,179, 000 
1, 022, 000 

777, 000 
782, 000 

1, 374, 000 
1, 020, 000 

492, 000 
689, 000 

1, 498, 000 
837, 000 
593, 000 
902, 000 
126, 000 
128, 000 
70, 000 

184, 000 
189, 000 
49, 000 
82, 000 
14, 000 

271, 000 
280, 000 
176, 000 
112, 000 

37, 649, 000 

41 

: phe g of 
Number of | Number of | eggs36 hours} y ae + ‘ Mean 

eggs 12 hours | eggs24hours| after re- Fry natene d pombe of! water 
after after ceived or janted aheeeaal tempera- 

received. received. |number pat P , eee ture 
chased. 

577, 000 560, 000 249, 000 AON OOD) ees State inarenielays 57 
1, 322, 000 1, 283, 000 596, 000 DSO OOO! | rcstac men sae 60. 50 
1, 640, 000 1, 495, 000 $22, 000 618,000 se cepie cits sae 60. 25 

180, 000 151, 000 83, 000 ZOVO000 |zeceacin---- ae 59. 50 
914, 000 887, 000 488, 000 SOS OOO Ee aes pees 60 

1, 617, 000 1, 495, 000 657, 000 ASO OOO Kes sascteas ses 61 
2, 895, 000 2,721, 000 1, 430, 000 OVA) IP ee ee Aaceaoe 60. 75 

830, 000 756, 000 416, 000 STOROOO NE eee es eee 62. 25 
1, 762, 000 1, 711, 000 941, 000 7091000) leurs aeemiet= se 62 

339, 000 329, 000 181, 000 255000 Serivces 62.75 
197, 000 191, 000 105, 000 $4),000))| Se -< S-- cee se 63. 25 

1, 348, 000 1, 207, 000 - 609, 000 AOS OOOH Ne Ste stats caratae'e 63. 25 
1, 696, 000 1, 647, 000 906, 000 S19) OOO: 2a 55- se 63.75 
2, 685, 000 2, 607, 000 1, 484, 000 1228000) eee ese eee 65. 50 
1, 649, 000 1, 601, 000 881, 000 840s O00; Sa steee as 66.75 
3, 178, 000 3, 081, 000 1, 695, 000 1 AM OOOH escase nese 67 

798, 000 726, 000 621, 000 280, 000 229, 000 65. 50 
350, 000 336, 000 292, 000 56, 000 222, 000 62. 25 

1, 122, 000 1, 089, 000 1, 053, 000 248, 000 671, 000 60. 75 
980, 000 932, 000 751, 000 BWONOOO See ees ccitec 61.25 
725, 000 670, 000 577, 000 ATL OOO ee tote see coe 62.25 
768, 000 724, 000 624, 000 BLO OOON een ctoseiser 61.50 

1, 336, 000 1, 216, 000 1, 076, 000 S841 000! |ixcis\=on,-cioense 61.75 
982, 000 871, 000 748, 000 145, 000 530, 000 62.75 
465, 000 385, 000 247, 000 148, 000 91, 000 64, 25 
651, 000 599, 000 520, 000 92, 000 391, 000 66.78 

1, 402, 000 881, 000 605, 000 (UH OUM Seecacaosse se 68.75 
789, 000 597, 000 460, 000 ADO SOOO Wee see 69.50 
549, 000 497, 000 295, 000 O86)000 |e so55stee ese 69.50 
836, 000 634, 000 471, 000 402)\000)| Sanaa eee 70. 25 
109, 000 87, 000 78, 000 ids OOO1| See seek ce eit 72 
124, 000 91, 000 79, 000 79;000))|5)- saaqincses = 73. 50 
70, 000 57, 000 30, 000 28 O00 sae sce eee 73. 25 

1638, 000 98, 000 60, 000 675000; |-eeeeeaeemels (B25) 
189, 000 180, 000 128, 000 ATL O00M tz rete see 68.75 
49, 000 49, 000 20, 000 PAU 0 erate a omebie 63, 25 
82, 000 36, 000 34, 000 BA O00 eee reee 22. 65.75 
14, 000 OOOO ya ee arto Sistah) Saiem ater Sarees ls auc erase nee 66, 50 

226, 000 194, 000 146, 000 15, 000 131, 000 71 
272, 000 140, 000 40000! | Sa sease ence 136, 000 73. 75 
102, 000 66, 000 66, 000 66; 000))|- sess sheer 75 
100, 000 93, 000 93, 000 Oey (00 Pee codaeencor 73.50 

36, 067, 000 32, 980, 000 20, 707, 000 14, 943, 000 2, 401, 000 | 

Bryan Point Sration, Maryann (L. G. Harron, In CHARGE). 

The old pump-house being badly out of repair and disadvantageously 
located with reference to the new hatchery, a new and substantial 
pump-house was erected near the east end of the hatchery and the suc- 
tion pipe extended from the pumps to the river on the bracing under 
the new wharf to a point where the water is 10 feet deep at low tide. 
This change in the location effected the saving of 248 feet in the length 
of the discharge pipe from the pumps to the supply tank, with a result- 
ant saving in fuel whenever the pumps were operated. 
pumps were removed to the new pump-house, and the old pump-house 
was fitted up as quarters for four of the spawn-takers; 354 feet of 
3-inch discharge pipe was removed from underground, and 106 feet of 
the same relaid; 240 feet of 83-inch suction pipe was also laid, and the 

necessary steam-pipes connected. 
adjoining the pump-house. 

The boiler and 

A suitable coal-bin was constructed 
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The launch Blue Wing, which had been ordered from Woods Hole, 
Mass., arrived at Washington on March 23 and was taken to Bryan 
Point the following day. Some necessary repairs were made on her 
stern post and her hull above the water line, and all her house work 
and decks were thoroughly cleaned and painted, after which she was 
in good condition for the season’s work. sf 

The station was opened March 24. Sixteen tents were set up and 
the necessary equipment installed therein for quartering spawn-takers. 
The hatchery and other buildings were painted with a coat of indurine, 
and by April 15 all necessary repairs were completed preparatory to 
active operations in collecting shad eggs. 

Small lots of eggs were taken on April 15, 16, and 17, which were 
placed in jars, but they died and no record was kept of them. On 
April 18th 60,000 good eggs were received, and oa April 20th 791,000 
egos were taken and fishing began in earnest, the entire force of spawn- 
takers being set to work. The collecting of eggs was pushed vigor- 
ously with a full force until May 9, when operations were discontinued. 
The total collection of eggs for the season was 45,971,000, of which 
2,421,000 were shipped to Central Station, Washington, D. C., and 
2,007,000 were shipped to the Fish Commission exhibit at Charleston, 
S.C. Of the 41,543,000 eggs remaining, 84 per cent, or 34,994,000, 
were hatched at Bryan Point. Of the fry resulting 9,018,000 were 
delivered to the Fish Commission cars at Alexandria, Va., for distri- 

bution in southern waters, and 25,976,000 were planted on the prin- 
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cipal spawning-grounds in the Potomac River. 
The following table shows the daily collection of eggs, the number 

of fry planted, and maximum and minimum water temperatures: 

as Temperature of 

Eggs ggs Eggs Fry Fry water. 
Date. received, | hatched eniaved shipped. | planted. - 

Max. | Min. 

1902. SY OURY 
ATION Sees ee eee oe GO\OOO3 2s eae ee ee |S eee ee 53 52 

Le asain eessa te cite $1,000) 232 d0cne= a) ceeeoscee ot judo eeee ead beeeee meee 53 ro 
DOSS aL assis POT 000 VRS. Se. Fae Sea SS Se ee eee ty eee 55) le aSb2 
DNR ee tee Soesce i:'599! 000.) ooo. os toc klaccceceecaee le opeee ee eee | Cae eee 56 | 654 
IA Aaa 8 eee an eee 2) (48; 000233221 Besos | Poe coe ears See ee Eee eee 60 53 
VEE ES Oa eae a 2929: OOO Spe ia sire 5 S| ee sie ios letine ceemas eee eee 63 57 
Day Asche osanvasee 33706; 000 Wat 255 Se Sack | ee aes as | eee oc seers 63 60 
DD Sieiaciee cles 5 <a asics 1158; 0008 | seaeemeeence 999; 000) )/:.22 2S-ccsse|acstemocoses 62 60 
QB irae le a cee = Saledecels [bee a Siae oe alae eee eae Saree nae ee cite lee een o Rcee ee ae vee 64 60 
Di lhays Speer tales erate Soe 6685000!) 5.30 a .aeniaen| sake eethne well ance sabeiaseel te eee enema 63 61 
2On coe eceeRe ceeee ee 3, 490, OVO 6862000! Atencio. 2 seac| oases oe oo eee [eemeneneteee 63 60 
OR toner hare ge 2 4,929,000 | 3,139,000 | 1,005,000 |............ 686,000 | 638 61 
SO Rees ese ee Ee 5,597; 000 |)" 45444000 cose eee ee eee 3, 189, 000 65 62 

Maly. nee en ec yet OOOL e695; \O00) enn = ctacaa see ee ae eee 4, 444, 000 66 62 
PART ee eee y Pee Pee ts Se PAINS EU ee ae Sasa am oat osac cig ccodedncese 1, 648, 000 66 63 
Beso oad Me eR Se TTA UR) es eh tel ne eee me (A 5 SoS Sel es oe 68 64 
Are UE Saha nee oaks f5002%000: ||," (bx 580 7000" 2 s2ee cee eee ol oeeeeees eed as- 67 65 
Bisnis oe stale atlas oe DS O8T OOO): 6; 149" OO0Mien ca tank 2 1c eee ae eee | 2,525, 000 69 65 
OSUTEERCer ERED os 1,896,000 | 6,378,000 | 1,002,000 | 3,010,000 | 3,146,000 | 70 67 
Ndieseta os ciate ape tenets 947, 1000 | ce sage nay alee jeter enanee 3,003,000 | 6,378, 0 70 68 
CS odabborsetissacee 1, 201,000 | 3,005, 000 1 O05 {000} seem e sce seet- see et 71 68 
ore 873, 000 Tie S28; OOO) ese oct 27, share erence geet | rare Sse 68 67 
MO er oe tcc Se nc lsee sieeetrae L700; G00) |as 22ee eee 8,005,000 | 1 000 67 66 
UY aro c. Bo eicimin tn sivle emai | rseiemtaccinten [aria cin aes cial eee net eel | eee eee eee ete | 68 65 
[Dey are See 2 eeeere Amey 1 CREE Cet ee 949, 000 AWA Ue epee eee eee 1,733,000 | 68 65 
DS oc nn race ect eee ell ee nee cine One [oe eee eee 949,000 | 68 63 

BEER ae Se as 45,971,000 | 34,994,000 | 4,428,000 | 9,018,000 | 25,976,000 |........ aoe 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 43 

Fish Lakes, Wasnrinaton, D. C. (C. K. Green, SUPERINTENDENT). 

The station being located within the parking system of the District, 
much attention is given to the ornamentation and care of the grounds 
during the summer. During the summer months the work consists 
chiefly in keeping down the extensive growth of aquatic grasses in the 
various ponds and giving them a tidy appearance. The adult bass 
and crappie are fed regularly, the food consisting of carp bred for the 
purpose, which are taken from the ponds by means of nets, dressed, 
and cut in pieces as large as a hickory nut for the adults and from 
one-fourth to one-half this size for the yearlings. In the fall of the 
year, when the breeding-ponds are drawn, a supply of young carp is 
secured and introduced into the stock ponds, and in this way the adult 
fish are furnished with a food supply throughout the winter. 

During the year the cottage was thoroughly renovated and put in 
a sanitary condition as a residence for the superintendent. The work 
of collecting young fish for distribution was begun September 16 and 
continued until October 21, the total number furnished consisting of 
4,688 large-mouthed black bass, 17,468 crappie, and 30,000 cat-fish. 
On October 18 the shad which had been introduced as fry the previous 
May to the number of 2,000,000 were liberated in the Potomac River 
by raising the gates leading from the pond to the river. Several speci- 
mens examined when liberated showed that the fish had grown to an 
average length of 33 inches. : 

The usual attention was paid to the cultivation of ornamental fishes, 
such as gold-fish, golden tench, green tench, and golden ide, which 
are raised for stocking the aquaria at the Zoological Park and Central 
Station and for the District parks. Large numbers of carp were also 
reared for fish food. Many predatory animals, birds, and snakes were 
killed during the year. 

The crappie began spawning April 17, in a water temperature of 
61°, and continued until May 15, the height of the season being about 
May 2, when the temperature of the water ranged from 68° to 75°. 
The first eggs cast hatched in five days, the water temperature during 
the time ranging from 53° to 66°, but as the weather became warmer 
the period of incubation was reduced to three days. 

The large-mouthed black bass began spawning April 20, in a water 
temperature of 64°, and ceased spawning about May 20, although 

four nests were discovered between June 2 and June 13. The height 
of the spawning season was about April 23, when the water tempera- 
ture averaged about 71°. The first fry made their appearance April 24. 

CenTRAL Station, WaAsHinatTon, D. C. (J. E. Brown, IN CHARGE). 

The work at Central Station has been conducted on the same lines 
as for the past few years. The station is used as a clearing-house for 
much of the product of the Fish Lakes Station and for shipments of 
fish and eggs sent here from other stations. During fall and winter 



44 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

various species of fish are hatched for the purpose of illustrating the 
methods of fish-culture. This branch of the work has always formed 
an attractive and very interesting exhibit. 

Following is a record of the fish and eggs received at the station 
during the year, eggs hatched, and fish distributed: 

enacios Fish | Eggs Eggs Eggs | Fry Fish 
ye ta: received. | received. | shipped. | hatched. | shipped. | shipped. 
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CErNTRAL Sratron Aquarium (L. G. Harron, SUPERINTENDENT). 

In addition to his regular duties in charge of the aquarium at 
Central Station, the superintendent was detailed to the station at 
Woods Hole, Mass., from July 8 to August 15, for the purpose of 
superintending the arrangement and stocking of the aquarium there. 
In February he was detailed to superintend the installation of a live-fish 
exhibit at the Sportsmen’s Show in Boston, and from March 24 until 
May 14 he was detailed in charge of the shad hatchery at Bryan Point. 

During the summer the aquaria were kept well stocked with the 
various species of fresh-water fishes found in the Potomac River and 
five species of ornamental fishes, some of which have been kept in the 
aquarium for years. In the fall, as soon as the water temperature 
was sufficiently cool to maintain them, various species of Salmonidzx 
were introduced into the aquarium and carried through the winter. 
An assignment of trout, salmon, and grayling, representing nine 
species, was received from the aquarium at Buffalo, at the close of the 
exposition, and held until December, when the stock was drawn upon 
to stock the Fish Commission exhibit at the Charleston Exposition. 
A live-fish exhibit of marine species was maintained in the aquarium 

from September until May 15, when the salt-water exhibit was given 
up entirely, and the closed circulating system connected with this 
exhibit was used for supplying the fresh-water aquaria, which were 
cleaned out and completely stocked with fresh-water fishes. The 
adoption of closed circulation for supplying fresh water is an experi- 
ment to test the feasibility of using the system of closed circulation 
for this purpose at the St. Louis Exposition in order to insure having 
perfectly clear water in the aquaria at all times. At the close of the 
year this system was in successful operation, and the exhibit showed 

great improvement over its appearance when the filthy water of the 
Potomac was supplied to the aquarium from the city water mains. 
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Very few improvements have been made to the aquarium in the 
past few years, and in comparison with the elaborate aquarial displays 
at the World’s Fair in Chicago and the Pan-American Exposition at 
Buffalo the Central Station aquarium is a very small affair. It should 
be greatly enlarged and the salt-water tank supplemented with an 
additional one, so that during the year, whiie the stock of marine spe- 

cies is in the aquarium, the salt water can be entirely renewed every 

few months. A refrigerating system is also recommended, in order 
that the various species of the Sa/monidx may be carried in the fresh- 
water aquaria during the summer months. 

The following is a list of the marine and fresh-water species exhib- 
ited at Central Station during the year: 

Salt-water species.—Jumping mullet, croaker, hog-choker, red drum, sea-robin, 
toad-fish, sea trout, moon-fish, pompano, swell-fish, spot, pin-fish, spade-fish, blue- 
fish, yellow-tail, king-fish, striped bass, tautog, flounder, white perch, tongue sole, 
crevalle, sea bass , blenny, pig-fish, file- fish, scup, rudder- ‘fish, cunner, bur- fish, tom- 
cod, remora, mummichog, star-fish, cheetodon, conger eel, blue crab, hermit. crab, 
lobster, sea-anemone. 

Fresh-water species.—Rainbow trout, steelhead trout, brook trout, albino brook 
trout, lake trout, Scotch sea trout, golden trout, Atlantic salmon, landlocked salmon, 
grayling, black bass, rock bass, white perch, yellow perch, sand-perch, crappie, blue 
sun-fish, long-eared sun-fish, banded sun-fish, common sun-fish, spotted cat-fish, 
channel cat-fish, yellow cat-fish, golden ide, golden tench, green tench, gold-fish, 
gar-pike, dog-fish, paradise fish, German carp, dace, red sucker, chub sucker, common 
eel, snapping turtle, diamond-back terrapin, common terrapin, salamander, alligator. 

The following shows the maximum and minimum temperatures of 
salt and fresh water in the tanks during the year: 

Fresh water. Salt water. | Fresh water. Salt water. 

Month. Month. = 
Max. Min. | Max. Min. Max. Min. | Max. Min. 
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WYTHEVILLE Station, VirGINIA (GEORGE A. SEAGLE, SUPERINTENDENT). 

Fish-cultural operations have been confined chiefly to the propaga- 
tion and distribution of rainbow trout, brook trout, black bass, and 

rock bass. The number of fish on hand at the beginning of the year 
is shown by the following table: 

Calendar yearin which fish were hatched. 

Species. | if 
1901. | 1900. | 1899. | 1898, | 1897, or 
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The distribution of the stock of young was begun October 5 and 
continued until December 13, the output amounting to 208,100 year- 
ling and 385 adult rainbow trout, 18,124 brook trout, 3,815 black bass, 

8,700 rock bass. In addition to the above the following fish were 
received from other stations and distributed: 3,450 brook trout, 2,142 
black bass, 9,650 rock bass, 7,310 crappie. 

The spawning season of the rainbow trout began November 6 and 
closed February 10. During this period of ninety-seven days 1,099,000 
ego's were collected, of which number 802,000, or 73 per cent, were ferti- 

lized and brought to the eyed stage, 246,000 were shipped on assign- 
ment, and 556,000 were hatched at the station. The fry resulting from 
them were strong and vigorous, and when four months old 145,000 
were distributed to various applicants by the station employees, and - 
at the close of the year there remained on hand 200,000 fingerlings to 
be reared for the fall distribution. 

In January 304,000 eyed brook-trout eggs were received from one 
of the commercial hatcheries at Plymouth, Mass., in good condition 
and hatched out well. Owing to an unusual period of muddy water 
during the hatching stage, there was a loss of 18,000 alevins, caused by 
smothering, and the mortality among the young fish during the sac 
stage was considerable, presumably from the same cause. The fry 
began feeding when about four weeks old and have grown rapidly. 
At the close of the year there were 105,000 fingerling fish on hand, the 
largest weighing 134 ounces to the thousand. The brook and rainbow 
trout fry were fed on canned herring roe for the first six weeks, when 
the food was gradually changed to a mixed diet of liver and mush. 

Early in the spring the brood stock, consisting of 53 large-mouthed 
and 11 small-mouthed black bass, were transferred to the breeding 
ponds. Large beds of creek gravel were provided for their nests, 
and a light paling fence was built around the nesting-ground to keep 
the brood fish within its limits. The fish commenced nesting early in 
May, and by the middle of the month several large schools of young 
were observed. When the fish were from one-half to five-eighths of 
an inch in length, which is about the time of the breaking up of the 
schools, a few thousand were netted from the ponds and placed in 
rearing-troughs for the purpose of making some experiments in arti- 
ficial feeding. These fish were first given minute insects collected 
from the warm, shallow parts of the pond. Only enough of this 
natural food was given to keep them alive, and while their appetites 
were only partly satisfied in this way, prepared artificial food was 
offered them. Ground fish, crawfish, beef heart, and herring roe 
were all tried, but the experiment was not sufliciently successful to 
warrant continuing it for more than a few days. If crawfish could 
have been secured in sufficient quantities, it is believed that better 
results would have followed, as the fish preferred it to the other food. 
As soon as it became evident that the experiment would not be suc- 
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cessful the fish were released in rearing-ponds, together with several 
thousand more which had been captured from time to time. 

About two weeks later, when the fish were nearly an inch in length, 
the experiment was repeated by transferring 1,500 bass from the ponds 
toatrough. This time the fish were easily trained to take artificial 
food. They were first given chopped or ground fish, and afterwards 
prepared beef heart. After the first two or three days they devoured 
this food ravenously until about the tenth day, at which time they 
began to die, and although eating well and apparently in the best of 
health, the death rate steadily increased from day to day, until the 
loss reached over 100 per day. On the fourteenth day the remaining 
fish in the trough, about 900, were released in the rearing-ponds. The 
cause of the mortality is not known, but sufficient success followed the 
feeding of artificial food to warrant taking up the experiments another 
season, in the hope that the cause of the mortality would be ascertained. 

The brood stock of rock bass were transferred to their summer 
ponds about the middle of April, and nesting began the latter part of 
the same month. By the middle of May the ponds were well stocked 
with young fish, and at the close of the year there is every prospect of 
a large crop. 

The following improvements at the station were made during the 
fiscal year: The superintendent’s residence was painted, a water tank 
for supplying the transportation cars with water at the railway siding 
was erected, and pipe connections made with it and with a Rife hydraulic 
ram for supplying the tank with water. A cooling tank for mush and 
two tanks for culling fish were also constructed, besides several other 
minor improvements. 

Epenton Sration, Norra Carourna (8. G. WorrH, SUPERINTENDENT). 

This is one of the new stations, all constructions having been made 
since 1899. It is in first-class condition as a shad-hatching station, the 

. third successive season of operations having this year been concluded. 
Within the year two tidal ponds were constructed, which will dem- 

onstrate the value of this class of ponds for producing black bass and 
crappie for stocking interior waters. The bottoms of these ponds are 
from 3 to 5 feet below the surface of Pembroke Creek, wire screens 

in the gateways permitting such change of water as the irregular wind 
tides send in or draw out. The ponds can be emptied when desired 
at the rate of 1,200 gallons per minute by means of a centrifugal 
steam pump economically operated. 

The shad-hatching season of the present year was marked by its 
short duration, being practically confined to twenty-two days between 
April 14nd May 8. Adult shad were less abundant than usual by 
one-half. It is believed by the station superintendent that this scarcity 
was caused by the destruction of the young in the prolonged and violent 
hurricane which beat directly upon the Atlantic coast August 18-21, 
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1899. The young which should have arrived at maturity and reentered 
the sounds and rivers in 1902 were then but a few inches long and were 
outside the inlets and subject to the breakers. 

The spring was very late, both air and water being far below the 
normal temperature. 
A feature unobserved before in this region was the deposition of 

eggs by the shad 20 miles or more down the sound to the eastward of 
Edenton Bay. The superintendent attributes this new condition to the 
excessive rainfall of the previous year, which freshened the waters of 
Albemarle Sound throughout its length, consequently when the shad 
reached the fisheries where the spawn-takers were located they were 
largely spawned out or were carrying overripe eggs owing to low 
temperatures. A large percentage of loss followed in the process of 
hatching the eggs. 

The whole number of eggs brought to the station was 37,987,000, 
and from these there was a production of 24,662,000 young fish, the 
liberation of which is shown in the table of distribution. 

ERwin Station, TENNESSEE (ALEX. JONES, SUPERINTENDENT). 

The fingerling fish on hand at the beginning of the year were dis- 

tributed as yearlings during the fall and winter, 49,670 being supplied 
to applicants in eastern Tennessee and western North Carolina by the 
regular employees of the station. The remainder were shipped by 
the Fish Commission cars to more distant points. The total product 
of the station for the season amounted to 133,925 yearling rainbow 
trout, 12,075 yearling brook trout, 1,050 black bass. 

The brood rainbow trout began spawning on November 12 and con- 

tinued to February 7, the total collections of eggs being 329,100. There 
were also received from Wytheville Station 50,000 rainbow-trout 
eggs, and from Neosho 171,740 rainbow-trout eggs. This stock of 
eggs produced 280,000 fry. 

The purchase of 200,000 brook-trout eggs was made from a com- 

mercial hatchery in Massachusetts and produced 164,180 fry. 
The rainbow trout were transferred from the hatchery to outside 

ponds as soon as they began to feed nicely, and they grew rapidly 
with little or no mortality until the approach of warm weather in 
April. At this time they were attacked by a peculiar disease, and 
until the warm weather was over there was an unusual mortality 

among them. This disease is not fully understood, and no remedy has 
yet been found for it. The first symptoms may be described as fol- 
lows: Contraction of the stomach, general weakness, rising to the 

surface with spasmodic contortions, and inability to take food, although 

inclined to do so. Microscopical examinations failed to reveal any 
signs of affection of the stomach, throat, or gills, although the latter were 
at times greatly inflamed. The disease attacks the fish whether in the 
hatchery or outdoors, in deep or shallow ponds, and with or without 
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shade, but the trouble is most apparent during and immediately 
following very hot weather. It abates during cool days, even though 
the variation in temperature may not be more than four to six degrees. 

The young fish at this station are fed on beef liver and canned her- 
ring roe, the beef to the brook trout and the roe to the rainbow trout. 
The brook trout do not seem to be able to masticate the roe, but the 
‘ainbows are especially fond of it, and it has proved a very economical 
and nutritious food for them-for a period of about six weeks, after 
which time it has been found best to change their food to liver. 

Predatory birds and animals are exceedingly numerous and destruc- 
tive in the summer months, and great numbers are annually destroyed. 

The following table shows the stock of fish on hand at the close of 
the year: 

Calendar year in which fish were hatched. 
Species. 

1902. 1901. 1900. 1899. 1898. 
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By an act of Congress $5,000 became available in March for the ’ 

completion of the station, new ponds, and other improvements, and 
work was immediately commenced on the construction of three ponds 
ranging in size from 1 to 2 acres, and these have been completed. 
Another pond 1 acre in area, which had already been partially con- 
structed, was completed. Various repairs and improvements were 
made about the station buildings, roadways were constructed from the 
hatchery to the main highway, and 50 shade trees were set out. Con- 
tracts have been made for a substantial fence around the station prop- 
erty, and at the close of the year it is in course of construction. 

Coup Sprines Sration, GEorGiA (J. J. STRANAHAN, SUPERINTENDENT). 

Within the year the construction work under the special appropria- 
tion was of minor importance, but with it the station was practically 
completed. There was erected near the station residence a woodhouse 
16 by 20 feet, a cabin was built for one of the laborers, and three 
bridges were constructed across Cold Springs Creek. The drives, 
walks, lawns, and embankments to the ponds were graded, and the 
lawns and pond embankments seeded down. All rubbish and under- 
brush were removed, so that the station presents a neat and attractive 
appearance. The fish-cultural work was confined to the propagation 
of the large-mouthed black bass, bream, crappie, and speckled cat-fish. 

The spawning season of the black bass extended over 110 days, and 
this year the season began a full month earlier than in former years, 

notwithstanding the fact that the temperature of the water was cooler 
F, C. 1902——4 
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for the month preceding and during the spawning time than in any 
year since the establishment of the station. With a few exceptions 
the bass finished spawning two months earlier than usual. But few 
eggs were deposited by them in any of the ponds as compared with 
former years, although the output of young fish was much greater, 
owing to improved facilities, a larger stock of brood fish, and an earlier 

distribution. 
Pond culture at this station is still in the experimental stage, as the 

conditions here are not the same as those existing at other stations. 
The chief difficulty presenting itself is that of fish food. Very little 
aquatic or plant life is found in the waters under natural conditions, 
and it is difficult to make the introduced plants thrive and thereby 
increase the amount of natural food by the development of aquatic 
life which would naturally follow. The output of black bass finger- 
lings has, however, been much greater than in previous years, and it 
is expected that the product of the station can be annually increased 
for several years to come. 

The young bass removed to the fry ponds were fed on chopped fish 
raised at the station, and no mortality resulted from what appeared to 
be convulsive fits, which caused an alarming mortality last year when 
the young fish were fed upon salt-water mullet preserved by some 
apparently injurious chemical. By careful sorting cannibalism was 
reduced to a minimum throughout the season. The product of the 
station in fingerling fish is recorded as follows: Black bass, 13,310; 
bream, 17,350; speckled cat-fish, 5,850. At the close of the year the 

stock of young fish on hand available for distribution as fingerlings is 
estimated as 5,000 bream, 40,000 cat-fish, and 10,000 black bass. There 

are also on hand a few hundred calico bass. 

Put-1n Bay Sration, Onto (S. W. Downine, SUPERINTENDENT). 

In addition to various minor repairs at the station the wharf was 
rebuilt to the water’s edge and covered with 2-inch oak plank; the 
channel and harbor were also improved by dredging the channel to a 
depth of 93 feet and widening it 25 feet. This enlargement gives 
ample room for the crates used for holding the white-fish penned during 
the spawning season. 

In the fall the work of collecting eggs of the white-fish was pushed 
at all the fields customarily operated from the Put-in Bay Station. On 
October 20 a crew of men was set to work at Monroe Piers, Michigan, 
and two additional rafts of 5 crates each were constructed, making a 
total of 30 crates available. On this shore the prevailing winds were 
unfavorable throughout the season, and but 6,627 fish were received 
at the crates, a few more than one-half the number penned at this 
point the previous year. Part of these were penned in October, and 
the temperature of the water during the latter part of the month was 
so high that a large number of the fish were returned to the fishermen 

before spawning commenced. Asa further result of the warm weather 
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quite a number of the females became plugged, causing the yield of 
eggs from the number of fish penned to run below the average. 

At Put-in Bay the first fish were received at the crates on October 22 
and by the 30th of October 1,403 fish had been received. Owing to the 
warm weather nearly all the fish taken at this time had to be returned 
to the fishermen, and penning was discontinued until November 5, 
when it was commenced again and continued until December 1. The 
total number collected and penned after November 5 was 5,963 fish, 
nearly one-fourth of which had been returned to the fishermen before 
the spawning season commenced. The final results of the work at this 
point, however, were very satisfactory. At the Port Clinton field 
men were set at work on November 6 and at the Kelley Island and 
North Bass fields on November 11. Although the weather was rough 
and unpleasant through the greater part of the season, there were but 
few days on which the fishermen did not visit their nets, and the num- 
ber of eggs secured was beyond all expectations, more than 100,000,000 
in excess of any previous season’s collection being taken. 

The number of eggs received from the different fields and from the 
crates was 335,860,000, as follows: 

Locality. Field. Crates. 
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FING ed nen Pareto ence ome ince Seca ere mts ame asia Stellen e sieateicic/are wees 228, 291, 000 107, 569, 000 

The increased collections were particularly noticeable at the Port 
Clinton and Kelley Island fields, the first yielding nearly twenty-five 
times as many eggs as last year, and more than twice the number taken 
in any season since 1895, when 92,000,000 were secured. At the Kel- 

ley Island field the yield was more than four times greater than ever 
before, and at North Bass it was twice as large as the greatest take of 
any previous season. At Put-in Bay the yield was four times greater 
than last year. 

The first eggs were received from the fields on November 12 and 
the last December 2; the first collections from the crates arrived on 

November 13 and the last December 7. A shipment of 48,160,000 
egos was made to the Pennsylvania fish-hatchery at Erie, Pa., and 
31,212,000 were transferred to Cape Vincent; 256,488,000 were retained 

at the station until eyed, when 8,100,000 were shipped to the New 
York Fish Commission and 1,000,000 to the Central Station at Wash- 
ington, the balance being retained for hatching. 

During the early stages of development every jar in the hatchery 
was filled, the surplus of eggs being cared for in floating boxes placed 
in the fry tanks until arrangements had been made with Col. Horace 
Park, superintendent of the Sandusky, Ohio, hatchery, for the loan 
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of 100 jars of the Chase pattern. The borrowed jars were operated 
by tapping the fry tanks and using wooden faucets, the jars standing 
upon the floor, and in this way the surplus eggs were cared for until 
the natural losses and the shipments to other stations made room for 
all the eggs in the regular batteries. 

The eggs commenced hatching on March 25 and were all out by 
April 15, the period of incubation being 128 days. Eighty-two per 
cent of the eggs retained were hatched, giving a total of 200,500,000 

fry, which were liberated in the waters of 
Lake Erie. 

Preparations were made for the collection 
of lake-herring eggs anda force of men sent 
to Ashtabula, Ohio, where large catches of 
herring had been reported, but up to very 
late in the season very few female fish were 
taken and none of these were spawning. On 
December 6 the weather turned so cold as to 
make large fields of ice, and as there seemed 
to be no prospects of continuing the work 
the men were ordered home and the efforts 
to secure herring eggs were discontinued. 

On April 2 men were placed in the Toledo, 
Ohio, and Monroe, Mich., fields for the col- 
lection of pike-perch eggs, and on April 6 
pike-perch work was also taken up at Port 
Clinton, Ohio. Although the weather turned 
cold, the spawn-takers were very successful 
in securing eggs, the total collections amount- 
ing to 437,200,000, the greatest number with 
one exception ever secured in one season at 
Put-in Bay Station. The first eggs were 
received April 4 and the last April 19, the 
total yield from the various fields being as 
follows: Toledo field, 246,850,000; Port 

Clinton field, 126,800,000; Monroe field, 63,550,000. 
Of these eggs 66,000,000 were shipped to State fish commissions 

and on other assignments, leaving a balance of 371,200,000 on hand to 
be hatched at the station. Of those retained 48 per cent hatched, and 
the resulting 148,000,000 fry were disposed of as shown by the tables 
of distribution. The loss on the eggs was much greater this season 
than last, being 52 per cent as against a record of 34 per cent the 
previous year. As the same spawn-takers were employed this year, 
and the methods were the same as last year, the only possible way 
to account for the greater loss is the difference in the temperature of 
air and water, the weather remaining cold and disagreeable through- 

The Downing jar. 
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out the entire period of incubation, thus causing the eggs to develop 
very slowly. Hatching began May 3 and closed on May 12. 

The superintendent was given authority to make some experiments 
with the view to making improvements in the form of hatching jar, 
having in mind convenience in manipulation and general results. 

Accordingly, a jar was designed somewhat after the pattern of the 
Chase jar, except that it has a glass instead of a metal spout and is 
made smaller at the top than at the bilge, thus concentrating the cur- 
rent of water and giving a good motion to the eggs at the top as well 
as at the bottom. The new jar was received January 18 and a poor 
lot of eggs placed in it. It was found that these eggs cleaned up 
faster in the new jar than in any of the older forms, that about a quart 
more eggs could be worked in it than in either of the other jars, and 
that it required but two-thirds the volume of water required in the 
older forms. From an economic standpoint and for convenience in 
handling it is claimed by the superintendent to be far the best jar used 
at the station. 

NORTHVILLE STATION AND SUBSTATIONS IN MIcHIGAN (FRANK N. CLARK, Supt.). 

In the output of eggs and fry the past year’s operations at the sta- 
tions in Michigan have been'the most successful of any since the com- 
mencement of the work. There are two regular stations in the State, 
one at Northville and the other at Alpena, and in addition to these the 
hatcheries at Detroit and Sault Ste. Marie, belonging to the Michigan 
Fish Commission, have been operated the greater part of the year, 
Northville Station being the headquarters. . 

At the beginning of the year there were no fish or eggs in the 
Northville hatchery, and the number of fish in the ponds was very 
small. For the first two or three months, therefore, the force were 
engaged in preparing for the reception of eggs, maintaining the build- 
ings, ponds, and grounds, and in construction work. 

Three old wooden ponds were torn out, and in their place two cement 
ponds 50 feet long, 8 feet wide at the surface, and 63 feet wide at bot- 
tom were constructed, the cement being 5 inches thick on the sides and 
4 inches on the bottom. These ponds are supplied with water from a 
spring under the hatchery, which flows about 135 gallons per minute, 
the temperature being 48° F. They were constructed for experimental 
work in connection with the bacterial disease that has caused great 
mortality amongst the brook trout in past years. Fish not affected 
by the disease were brought from the Au Sable River and introduced 
into the ponds. 

The experimental work is being conducted under the direction of 
Mr. M. C. Marsh, and further mention of it is contained in the report 
of the Division of Scientific Inquiry. 
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Six old ponds with plank sides were also torn out with the intention 
of replacing them with one large pond, which will cover more surface 
than the old ones. 

About October 20 preparations for the collection of lake-trout eggs 
were commenced. After the superintendent had visited various points 
with the view of establishing field stations it was decided to confine 
operations to Beaver Island and Manistique, on Lake Michigan, and 
arrangements were completed for the conduct of work after the close 
season, which began October 30, on practically the same lines as in 
previous years, the fishermen agreeing to bear all expenses of catch- 
ing the fish, and to receive the fish so caught in compensation for their 
services after the eggs had been taken by representatives of the 

Commission. 
At the Beaver Island group the tugs fished on the shoals within a 

radius of 33 miles from the harbor of St. James, which is about 36 

miles from the mainland, without telegraphic communication, and in 
rough weather without a regular boat service. The most important 
of the fishing-grounds were Boulder Reef, Skillagillee, West Shoals, 
Trout Island Reef, and The Hat, the largest number of eggs being 
obtained at Boulder Reef. All spawning fish were captured in from 
3 to 26 fathoms of water, the early run being principally in water from 
9 to 18 fathoms deep, and the last run, which were larger trout, in 
from 18 to 26 fathoms of water. The first fish were captured Novem- 
ber 3, and the last on November 30. The collections were not notably 
large until November 13, but from that time on to the close of opera- 
tions the work was ene successful, the best results being secured 
from November 18 to 26, inclusive. In all, 13,670 trout, weighing 
103,716 pounds, or an average of nearly 7? pounds each, were cap- 
tured, and from them 14,804,000 eggs were taken. 

At Manistique all eggs were taken between November 5 and 27, the 
season being a trifle later than usual owing to warm weather. At this 
point 11,937 trout, weighing 72,796 pounds, were captured, which 
produced 10,508,000 eggs. 

Of the 25,312,000 lake-trout eggs obtained at these two points 
14,304,000 were shipped to Northville. The remainder were transferred 
to the Alpena, Sault Ste. Marie, and Cape Vincent stations. After 
the eggs sent to Northville were eyed, 5,305,000 were distributed to 

various points and the hatching period of the balance extended from 
February 17 to March 25. All of the fry, with the exception of 
700,000 distributed in inland waters, were deposited in the Great 
Lakes and were in excellent condition when planted. 

Brook-trout eggs to the number of 1,074,000 were purchased from 
commercial eave cents in Massachusetts, and in addition to these 41,807 

were taken from the adult fish in the ponds at Northville, making a 
total of 1,115,807 brook-trout eggs. Of these 1,055,000, or a little 
over 93 per cent, hatched, the first fry making their appearance on 
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January 28. The hatching season closed on March 5, and the distribu- 
tion of fry was made during March and April by the Fish Commission 
cars and was very successful. 
From the brood stock of Loch Leven trout 78,000 eggs were taken, 

the first on October 28 and the last December 12, the 117 females 
stripped averaging 667 eggs to the fish. These eggs were of extra 
fine quality, and from them 75,000 fry were hatched and planted, a 
trifle over 96 per cent. They were the first eggs in the house to 
hatch, beginning January 4 and continuing until February 25. The 
distribution of the fry was made between March 12 and 18. 
From the Neosho and Manchester stations 105,012 rainbow eggs 

were received, from which 86,000 fry, or about 82 per cent, were 
hatched and planted. This low percentage was due to the fact that 
some of the eggs were not in good condition when received. The first 
egos hatched February 19 and the last March 12, and by April 17 the 
distribution of the fry had been completed. . 
From a stock of 3-year-old steelhead trout, which had been hatched 

and reared at the station, 114,600 eggs of fine quality were obtained, 
the first on March 19 and the last on April 10, the females averaging 
850 eggs each. In addition to the above 50,000 steelhead eggs were 
received on April 8 in good condition from the Clackamas, Oreg., Sta- 
tion, making a total of 164,600. They commenced hatching on April 
23 and closed on May 6, when 140,000 fry, or 85 per cent, were 
hatched and distributed shortly afterwards in good condition. 

One of the finest consignments ever received at the Northville Sta- 
tion arrived from the Bozeman, Mont., Station on May 16, the case 
containing 209,078 grayling eggs. These were placed in spring water, 
and in a few days practically all hatched, and shortly afterwards the 
resultant fry were planted in excellent condition. 

At the Alpena Station hatching operations began on November 20, 
when 35,000,000 green white-fish eggs were received from the Detroit 
hatchery, and on December 6 a second shipment of 16,000,000 arrived. 
From the 51,000,000 eggs thus received 42,500,000 fry, or nearly 84 
per cent, hatched. The eggs began hatching April 6 and finished 
April 18. The distribution of the fry was commenced April 11 and 
was completed April 22, all of the plants being made in Lake Huron, 
with the exception of 500,000, which were sent to Turtle Lake. 

In addition to the white-fish eges sent to the Alpena Station, 3,581,000 
lake-trout eggs were transferred there from Northville and Manistique 
at various times in the course of the season, and it became necessary 
to construct additional hatching-troughs to accommodate them. In 
the month of April 2,530,000 lake-trout fry were distributed, most of 
them being planted in Lake Huron not far from the Alpena Station. 
At this point during the past fiscal year a greater number of fry, both 



56 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

of lake trout and white-fish, have been turned out than ever before, 
the fry being of the most excellent quality. 

At the Detroit Station the work has been confined entirely to white- 
fish operations, the eggs being collected from the field stations on 
Belle Isle and Grassy Island, the former located in the Detroit River 
opposite the upper end of the city of Detroit, and the latter about 8 
miles down the river below the city. Fishing was conducted by means 
of seines, the work being done by the Wolverine Fishing Company, 
which received the fish in payment for its services after the agents of 
the Commission had taken the eggs. The fishing season extended 
from October 16 to December 3, during which time 2,875 hauls of the 
seine were made and 41,242 fish captured—an average of between 14 
and 15 per haul. Of these 2,270 were undersized and were immedi- 
ately returned to the river. The remaining 38,972 were retained in 
crates and pounds. The crates used in this work were constructed of 
slats, to allow free circulation of water, and were 12 feet long, 4 feet 
wide, and 5 feet deep. The pounds, which were irregular in size and 
shape, were made by driving boards into the bottom of the river, witha 
space between each for the free circulation of water. The best day’s 
fishing was on November 18, when 2,568 fish were caught. Of the fish 
held, 22,245 were males and 16,727 females. Of the latter, 12,529 were 

stripped, yielding 366,040,000 eggs, or an average of 29,215 per fish. 
The balance of the females were either spent, plugged, or hard when 
the season closed. 

Following is a summary of the daily take of eggs: 

Belle Isle. Grassy Island. 

Date. Females Eggs | Females Eges Total. 
|stripped.| obtained. |stripped. obtained. 

Noy. 1 25, 000 1 40, 000 65, 000 
2 O80 OF BeceSSeEoe Bemmess sac cone 59, 000 
6 400, 000 7 400, 000 800, 000 

28 1, 520, 000 31 1,520,000 | 3,040, 000 
31 1, 440, 000 33 1, 720, 000 38, 160, 000 
42 1, 560, 000 23 1,080,000 | 2,640, 000 
36 1, 520, 000 53 2, 600, 000 4, 120, 0U0 
85 3, 040, 000 68 2,760, 000 5, 800, 000 

100 8, 820, 000 229 8, 680,000 | 12, 000, 000 
55 1, 920, 000 260 9,000, 000 | 10,920, 000 

152 5, 120, 000 358-11, 840,000 | 16, 960, 000 
271 10, 000, 000 486 15,400,000 | 25, 400, 000 

2 220 7, 280, 000 354 12, 840,000 | 20, 120, 000 
5 554 17, 680, 000 388 11, 840,000 | 29, 520, 000 
DD a wre selSedeties = Oo he Dasa ciseteite ble coe 808 23, 560, 000 829 22,000,000 | 45, 560, 000 
DG ere fers te vinta) aya lacie ie Sim) sto) sisiaysia ts eiefe ovele ef 224 6, 320, 000 652 18, 440, 000 | 24, 760, 000 
Die eectk adaecclsmecsietacion bee tele seers 260 8, 280, 000 576 14, 000, 000 | 22, 280, 000 
oS see eee eeete aos emai wetactot ete m eteielatars 143 3, 760, 000 475 12, 680, 000 16, 440, 000 
PY 5 3 cama bob pe Sends Soe aasce ema saad 1, 085 30, 520, 000 906 22,400,000 | 52, 920, 000 
er serervoretar te erceicie ics Ne oAC Ags Seeocodese 300 9, 080, 000 644 16, 520, 000 25, 600, 000 

DOC F eee nds fhe tem aeid oteits bane wok ss 111 3, 040, 000 211 5, 600, 000 8, 640, 000 
PSG ace saaper OSpUneoDe Os SaDeodEdoc 52 1, 120, 000 263 6, 240, 000 7, 360, 000 
Bara Ec Saas ARE eS SES. 156 4, 120, 000 200 4, 800, 000 8, 920, 000 
Bele eis eee oe eines e eee eee ae 140 3, 760, 000 88 1, 800, 000 5, 560, 000 
Beko sachs. Shee oh acces batotlck Mas cera] deca aeee ea]oe cess hess 71 1, 800, 000 1, 800, 000 
(SEG NOM Re BE Ce eR he Sap 183 53200; 000)1| steer | see o-Ps 5, 200, 000 
WIRE 3%) ae ae ibarere Done ees ae ee le eave S|] elise meio eSine ee Ge sioteiere aterels 110 2, 480, 000 2, 480, 000 
ESS 3 eae eee CBA CRCe ce ero On 115 2 O40 2000 Meee eeta ad ae ee entero 2, 640, 000 

1 ee a a EEA AS RH ES CRS AS eae 58 1 OROKOGOW eee SARS EERER SES Lhe 1, 280, 000 

AG te An eee SRSA ROO AOE CC 5,218 | 157,560, 000 7,311 208, 480, 000 | 3866, 040, GOO 
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All of the eggs were forwarded to the Detroit hatchery by means 
of tug and wagon, it being necessary to hold over night those taken 

at Grassy Island, but this was done without detriment. The number 
of eggs shipped was 201,800,000, leaving 164,240,000 in the hatchery. 
As the total number hatched was 135,000,000, it would appear that the 
percentage was a little above 82, but in reality it was about 85 per 
cent when allowance is made for the fact that a part of the eggs 
shipped were eyed eggs. The season was rather earlier than usual, 
the hatching period extending from March 23 to April 16, and the 
distribution was made between March 30 and April 17 by means of a” 
tug and two of the Fish Commission cars. The cars carried 27,000,000 

fry in five loads, three of 5,000,000 each to Charlevoix and two of 

6,000,000 each to Mackinac City, for planting in Lake Michigan. The 
balance were deposited in the Detroit River and Lake St. Clair. 

Not only did the number of white-fish greatly exceed that of any 
previous year, but the quality of the fry also greatly surpassed that of 
any of the earlier efforts. This may have been due in part to the 
favorable weather conditions, improved facilities, and expert manipu- 
lation, but undoubtedly credit should be given to the liberal plants 
made in the past in the Great Lakes. 

To relieve the overcrowded condition of the Northville and Detroit 
stations, and also to comply with the Milliken act of the State legisla- 
ture, which provides that the fry from 75 per cent of the eggs col- 
lected shall be deposited in State waters, the Sault Ste. Marie hatchery 
was used, and from the 16th to the 23d of November 5,000,000 lake- 

trout eggs were sent there from Manistique. Of the 3,700,000 fry 
which hatched from these eggs, 1,000,000 were turned over to the 
Michigan Fish Commission and 2,700,000 distributed. The eggs 
began hatching April 20 and it was not until May 10 that all had 
hatched, the cold weather greatly retarding development, although 
it apparently made the fry extremely hardy. The first plant was 
made on May 19, and the last of the fry were liberated May 31, the 
work being done by messenger and tug. 
A shipment of 30,000,000 white-fish eggs was received at the Sault 

Ste. Marie Station from Detroit on November 29th, 6,080,000 on Decem- 
ber 28, and 10,000,000 on February 25, or a total of 46,080,000. The 

first shipment was made when the eggs were green and the last two 
shipments after the eggs were eyed. The product of the eggs resulted 
in 40,000,000 fry, or about 86 per cent, the first hatching on April 10 
and the last on April 29. With the exception of 2,000,000, which 
were shipped by baggage car to Manistique, the distributions were all 
made by boat. The first plant was made on April 15, and the work 
of distribution was completed on May 1. A large proportion of the 
fry were planted in Lake Superior near Whitefish Point and in Lake 
Huron off Detour. 
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The Commission is indebted to A. Booth & Co. for the free trans- 
portation of fry to Whitefish Point, Lake Superior. 

The following table shows the number of eggs collected, number of 
eyed eggs shipped, and fry distributed: 

Eggs | Eggs . A Fry 
Species. collected. shipped. distributed. 

Wihite=fisht cc aS ocean sores ceca er aaecne ose ergs tanae es 366,040,000 | 104, 720, 000 217, 500, 000 
VAKeirOUutin sce ecsonsete ae esece denser eee ene ts Sten ae 25, 312, 000 8, 128, 000 13, 255, 000 
Brookwtinou tee ence caen sasee Stee eens eee neous ase 1, 1345260 |. 2 -Ssceneeceee 1, 055, 000 
Stecihesdtrout et. featur. 2o-22 oes cote temo ooo eel ee 164,600" |2--= 2-5 26. ceee _ 140, 000 
RAIN O Wa GROW base ee son pia oe et ees annie Saale Beret a US UE BRS Se See 86, 000 
MOCHVESVEMNLOWU sacsce sce sie tee re tian s ee ceme ae seer ere cee 785 OOO SS aoccceceeen 75, 000 
Gray liners 2 eke load hciod aces cee nis saisig ees eleciowe Sesame ects yee 200,078) 22 se eee 200, 000 

TNO Eel Wee ks cae PRO So Pale Ne Ta Soe Neal 393, 042,950 | 112,848,000 | 232,311, 000 
| . 

DuutH Sration, Minnesota (S. P. Wires, SUPERINTENDENT). 

During the year a concrete sidewalk was constructed along two sides 
of the station grounds abutting the highway, and extensive improve- 
ments were made on the hatchery building, gravity flume, and steam 
plant. A large number of shade trees were also set out. 

Of the 34,290 young steelhead trout on hand at the beginning of the 
year 30,000 survived and were distributed as fingerlings. 

In August and September arrangements were made for the collection 
of lake-trout eggs at the usual points on Lake Superior, namely, at 
Grand Portage, Minn.; Port Arthur and Rossport, Ontario; Isle 
Royale, Manitou Island, Keystone, Ontonagon, and Marquette, Mich. 
The spawning season opened September 15 and closed October 31, 
resulting in a total collection of 15,771,000 eggs. Of these 3,771,000 
green eggs were transferred to Cape Vincent, and 25,000 to the Pan- 
American Exposition, at Buffalo. Subsequent shipments of eyed 
egos were also made to the number of 2,325,000. 

The following table shows the number of eggs of various species 
received from other stations of the Commission and the disposition of 
same: 

Eggs re- 
Suecies ceivedfrom Eggs Eggs a4 ary; Fingerlings 
ARON other collected. | shipped. (|distributed.|distributed. 

stations. 

Wihittesfish'-rane ccna nace etme. ee Sti; 000;000"| Sse ete teers eee eee | 29; 8005000") 22s aeee 
Dakestroultssescen- actevspisia tas=den teas cael adi ee coe ae 15, 771,000; | 6;.121,:000);|, 7; 3505000) [22252 Seeeee 
Gray lino 2 ae oe Seren Re Set ae ee 200000). Sass 2S eee 199:.000)"|''2 2S 
IBTOORrO Utes cas eae ae eee ee eee 100000, | .2 5.3 fo eee | eee 92,230) 1.2 eee 
Steelheaditrowtea: steacesesee sees aac £005 000 22sec ee eee 96, 900 30, 000 
Rainbow OW bee = eae saeco ee en eee BON000' |: c3t set Se a eee 32.000) |. <2. See 

Motel eens cota oh sted nee epee oe 36,450,000 | 15,771,000 | 6,121,000 | 37,370,130 30, 000 

All eggs and fry were handled throughout the season with very light 
losses, and the fry resulting from the eggs received from other stations, 
and also the lake trout carried through the season, were all distributed 
in good condition in April, May, and June. 
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Quincy Sratrion, Iuurors (8. P. BARTLETT, SUPERINTENDENT). 

Throughout the navigable portion of the Illinois River, or about 
250 miles, the banks in most places are low and any considerable rise 
of water overflows them, producing ponds and lakes varying in width 
from a few feet to 8 or 10 miles, in which the native fishes find 

desirable spawning-grounds. With the receding waters many of the 
adult fish and millions of fry become landlocked. Here they grow 
rapidly until, with the contraction of the water areas and the increas- 
ing demands for food, the waters become overstocked and the fish die 
in countless thousands from starvation or perish by the drying up 
of the ponds during the season of summer drought, when the temper- 
ature of both air and water become abnormally high. The work of 
the Quincy Station consists in the collection of the fishes from these 
overflowed ponds and lakes and the return of them to the Illinois 
River, or their distribution to applicants throughout the country. 

At the beginning of the year there were large numbers of fish in the 
ponds and the best of prospects for a good collection. The weather 
was hot, causing the moss to grow rapidly, but the evaporation was 
correspondingly great, so that little difficulty was experienced in clean- 
ing out the moss to facilitate the use of small-meshed seines. The 
work of collecting continued good until July 22, when the water in 
the lakes and ponds, which were 10 to 12 inches deep, showed a tem- 
perature of 120 degrees, and the fish, large and small, came to the 
surface dead. Up to this time operations had been confined mostly to 
one lake, although the moss had been removed from others preparatory 
to working them. After July 22 operations were necessarily confined 
to the seining of the deeper ponds, but as the moss could not be 
remoyed the results were not so satisfactory as when collecting 
from the shallower waters. Operations extended over the entire 
navigable portion of the Illinois River. Great care was exercised in 
handling the fish on account of the usual high temperature of the 
water and the distance the fish must be carried from the river to the 
large towing live-boxes. 

It is necessary to observe caution in rounding a haul to land the 
seine, because if the seine is hauled in rapidly to the shore the flounder- 
ing of the larger fishes and the rolling of the moss will cause great 
injury to the fingerlings. Where possible the seine is brought 
together in deep water and a few feet at a time worked over, the fish 
being carefully placed in tubs and from them into the smaller live- 
boxes until ready to haul over to the river, where they are placed in the 
large live towing-cars. They are then taken to the pumping station, 
placed in tubs until the temperature is gradually reduced, after which 
they are put in the retaining-troughs and held until the following day. 
Those showing signs of injury are removed and those selected for dis- 
tribution are placed in the retaining-ponds. Early in the season it is 
difficult to induce the very small fry to take food, but as they grow 
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older little trouble is experienced in that respect. Fish that have been 
kept a week or more in the retaining-ponds are in prime condition to 
bear transportation, but if sent to the distribution cars direct from the 
field where collected great mortality results. 

The season of 1901 was an unusually disastrous one, all kinds of 
fishes perishing in the shallow overflowed ponds, owing to the high 
temperature, when in ordinary seasons they live and flounder around 
until all the water is gone and they are absolutely left on the bare 
mud. The total distributions of fish thus collected for the year were 
as follows: Black bass fingerlings, 50,900; adult black bass, 600; adult 
crappie, 2,170; adult warmouth bass, 100; adult sun-fish, 300; also 
158 adult assorted fish. 

At the close of the year the water in the river was 13} feet higher 
than the normal level, and too high throughout the month of June for 
the collecting of fish. 

MANCHESTER STATION, Iowa (R. 8. JOHNSON, SUPERINTENDENT). 

During the year various improvements and repairs were made to 
the buildings, grounds, and waterways, the most important being the 
construction of three new ponds. These ponds were 15 feet wide at 
the top by 10 feet wide at the bottom, and 291 feet, 254 feet, and 140 
feet in length, respectively. 

Congress haying made a special appropriation of $5,000 therefor, 
au stern-wheel steamboat was constructed by Kahlke Brothers, of 
Rock Island, Ill., under the supervision of the superintendent. Other 
particulars in regard to this boat will be found elsewhere. On the 
morning of May 18 a violent rainstorm and cloud-burst broke over the 
station, flooding the southeast section of the reservation, destroying 
the wagon bridge and road from the main-entrance gate, and doing 
much other damage to the grounds. The upper spring.reservoir was 
completely choked with mud, cutting off the water supply temporarily 
from the hatchery building and ponds. This resulted in the loss of 
about 75,000 of the 328,000 fry which were being held in the hatchery 
troughs. The property damage resulting from the flood was repaired 
by the station employees, assisted by temporary labor. 

The output of fish and eggs during the year has been most gratify- 
ing, exceeding the work of all previous years. 

The 60,000 brook-trout fry on hand at the opening of the year were 
reared to the fingerling stage, and in the fall 49,200 were distributed, 
2,275 being held for brood stock. The loss incurred in rearing 
amounted to 8,525. The brood stock of brook trout, consisting of 
1,209 two and three year old fish, were kept in one of the stock ponds 
in an apparently healthy condition until October, when they were 
transferred to the 80-foot ponds with plank sides, in readiness for the 
spawning season. Soon after the transfer was made the same peculiar 
disease which has attacked the brook trout at this station for the past 
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four years caused a heavy mortality. Efforts were made to check the 
disease, but without success, until the fish were again transferred to 

the earth ponds. Experiments conducted at this station prove that 
it is impossible to hold adult brook trout in the 80-foot wood-lined 
ponds, while there seems to be no difficulty in holding the same fish 
in the larger ponds with natural earth embankments. 
From 257 ripe female brook trout 214,000 eggs were secured, or an 

average of 833 per fish. Of this lot of eggs 50,000 were shipped to 
applicants and 100,000 were hatched, but the fry were a very inferior 
lot and only 65,000 were distributed. The poor quality of the fry is 
attributed to the diseased condition of the parent fish. From the 
Spearfish and Leadville stations 250,000 brook-trout eggs were 
received, and 285,000 fry were hatched from the eggs received from 
all sources.“ Of these, 189,000 were distributed during the spring and 
96,000 were held for fall distribution. 

The 75,000 rainbow-trout fry on hand July 1 were carried until fall, 
when 69,000 were distributed and 3,000 held for brood stock. The 
spawning season of the rainbow trout extended from December 10 to 
March 21. The brood stock of rainbows consisted of 3,980 three and 

five year old fish, which were in excellent condition, having been held 
in the large stock ponds the greater part of the year. Out of this lot 
1,296 ripe females yielded 1,247,400 eggs, or an average of 963 per 
fish. Of the total number of eggs secured 1,007,190, or 80 per cent, 
were eyed. Of this number 525,000 were shipped on assignment and 
482,190 hatched. Of the fry thus obtained, 241,000 were distributed 

~and 128,000 are being held for the fall distribution. 
At the beginning of the year there were on hand 10 adult Loch Leven 

trout. During the month of November 8 ripe females produced 8,000 
egos. From this lot of eggs 6,000 fry were hatched, 3,500 of which 
are on hand at the close of the year. 

There were also received from other stations in good condition 
10,000 quinnat-salmon eggs, 10,000 landlocked-salmon eggs, 50,000 
lake-trout eggs, 50,000 steelhead-trout eggs, and 100,000 grayling eggs, 

which produced strong, healthy fry, and these fry were distributed 
on assignments. 

The food used for the brook and rainbow trout fry that were reared 
to fingerlings consisted of beef livers and mill shorts, boiled in vary- 
ing proportions, according to the age of the fish. Live food collected 
from streams in the vicinity of the station was also used to some extent. 
During the month of September the rock-bass ponds were drawn, 

and the young fish, numbering 14,450, were transferred to troughs in 
the hatchery, where they were held without loss until distributed. 
The stock of adult rock bass on hand at the beginning of the year num- 
bered 235, but this number was increased by the addition of 45 adults 
collected from streams near the station. These fish were seen spawn- 
ing in May, and the first fry were discovered on June 20. The indica- 
tions are that the crop of young from this brood stock will be large. 
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The work of fitting up the Bellevue collecting station and over- 
hauling the equipment preparatory to the season’s work was begun 
May 27 and completed June 15. Active fishing operations commenced 
on July 1, under the direction of Mr. H. Crasser, assisted by the launch 
Water Witch and a temporary crew of six men. Fishing continued 
until October 12, an extra launch and an additional crew of five men 
being employed during the month of August. Asa result of this work 
100,976 black bass, 24,680 crappie, 16,820 cat-fish, 1,700 perch, 4,340 

sun-fish, 600 bream, 305 pickerel, 75 pike perch, and 26 carp were 
collected in the lakes and bayous formed by the overflows of the Mis- 
sissippi River. These fish were distributed by means of the U.S. Fish 
Commission cars to various applicants and planted in public waters 
throughout the United States. 

While making the collections of young black bass and crappie large 
numbers of the more common varieties of fish were seined from the 
warm shallow lakes and liberated in the Mississippi River between 
Dubuque, Iowa, and Savanna, Ill. On account of the large number 
of fish handled and the necessity of transferring them quickly, it 
was not practicable to count them, but it is estimated that there were 
transferred in this way 5,000 black bass, 700,000 crappie, 600,000 sun- 
fish, 500 pickerel, 43,500 cat-fish, 35,000 carp, 500 pike, and 200,000 
buffalo, a total of 1,584,500. This is regarded as a conservative esti- 
mate, and it is believed to fall short of the actual number transferred. 

The fish on hand at the close of the year were as follows: 

Calendar year in which fish were hatched. 

Species. 
1901. 1900. 1899. 1898. 1897. 
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San Marcos Station, Texas (J. L. LEAry, SUPERINTENDENT). 

An appropriation of $8,000 for enlarging and improving the station 
having been secured, two tracts of land (one cutting into the south- 
west corner of the grounds and the other extending about 300 feet 
along the river front) were purchased at an expenditure of $3,200 
This property rounds out and adds greatly to the appearance of the 
station and makes it possible to conduct operations on a much larger 

scale. 
Four ponds, covering about 3 acres, were constructed at an expense 

of $2,252, and a pumping plant of 1,000 gallons capacity was installed. 
The latter consists of a 10-horsepower gasoline engine of the Spring- 

field type and a No. 6 centrifugal pump, with 6-inch suction and 
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8-inch discharge. The entire cost of installing it, including the con- 
struction of a substantial engine-house and pump-pit, amounted to 
$1,125. While in operation the pump requires very little attention, 
and the cost of running it for a period of 8 hours is only $1.40. The 
plant has already proved invaluable, the station having been entirely 
dependent upon it at one period during the severe drought which has 
continued almost without intermission for two years. A building on 
one of the acquired pieces of land was removed to the southwest end 
of the reservation and fitted up as a residence for the foreman. Wire 

fencing was constructed around the orchard and superintendent’s 
dwelling and a large number of shade trees set out. 

The four new breeding-ponds for the large-mouthed black bass 

necessitated the collection of additional brood fish from the San Marcos 
River, the stock being increased during the winter to 360, not includ- 

ing 90 eighteen-months-old fish which have been reared under domes- 
tication. The spawning season of the black bass began over a week 
later than in past seasons, not a nest being observed until February 18, 
whereas the first nesting has usually occurred from February 8 to 10. 
The first fry made their appearance on March 10, but the weather at 
this time was very cold, the water temperature being 58°, and nearly 
all of this school died. During the year 103,580 large-mouthed black 
bass were transferred from the breeding-ponds and 81,260 distributed. 
The 70 adult crappie on hand were placed in a breeding-pond pre- 

pared for them, together with the necessary number of carp for keep- 
ing the water roily. During the year 6,490 were removed from the 
ponds and 4,455 distributed. This fish is considered as invaluable for 
the muddy lakes and streams of Texas, being a prolific breeder, rapid 
in growth, and a fine table fish. Its propagation has hardly advanced 
beyond the experimental stage, however. The breeding season opens 
in March, continues well into the summer, and young fish have fre- 
quently been observed spawning during the fall months. 

Early in the spring 38 bream were placed in one of the breeding- 
ponds and commenced nesting late in April. The spawning season of 
this species extends through the summer into early fall. During the 
year 3,410 young fish were taken from the pond and 2,830 distributed. 

The rock bass is the most desirable pond fish cultivated at the station 
for ponds of an acre or less inarea. These fish begin to spawn early 
in March and the spawning season continues until July. During the 
year 9,360 were transferred from the ponds and 4,555 distributed. 
The brood stock on hand at the close of the year consisted of 5 adult 
fish brought from Neosho in the winter of 1898 and 25 two-year-old 
fish. ‘These were placed in two ponds previous to the spawning season 
and from them a good crop of young fish is expected for distribution 
the coming season. 

Of the 10 calico bass received from Neosho in the winter of 1898, 6 
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remain, and these, with 17 two-year-old fish, were placed in two ponds 
previous to the spawning season, which began March 10. The product 
from this brood stock during the year amounted to 1,450 young fish. 
At the close of the year the ponds had not been drawn, but the young 
fish seen in them appeared to be about one-third larger than rock bass 

of the same age. 
The question of fish food is an important one in the conduct of a 

pond station. As most of the streams in the vicinity from which sup- 
plies of food have been obtained in previous years had dried up, it was 
difficult to secure natural food in abundance and cannibalism among 
the young was much more prevalent as a result. Carp and mud shad 
have been propagated for a supply of fish food. The carp are placed 
in the ponds with the bass, where the young make excellent food for 
the fry. River shrimp have been planted in the ponds in large num- 
bers, but as they have no protection are soon devoured. They make 
very excellent food for all kinds of fry in the ponds. Crawfish, also 
a valuable food supply, have been scarcer than for the past four years. 
Bullfrogs breed in the ponds, but were not so plentiful as in former 

seasons. Their young make fine food for the adult bass. 
Blind cave salamanders and shrimp continued to come up with the 

waters of the artesian well. 
It becomes necessary in the protection of the fish to kill many wild 

ducks, other water fowl, and snakes, as they are very destructive to 

the young fish. ; 
With very few exceptions the railroads of the State have given free 

transportation for messengers with cans of fish and messengers return- 
ing with empty cans, thus contributing very largely to the success of 

the station. 

NeosHo Sration, Missourt (H. D. DEAN, SUPERINTENDENT). 

The construction work begun last year was continued throughout 
the year. The hatchery was reconstructed and changed from a low 
one-story to a two-story building, the office was enlarged, and a hot- 
water furnace was installed for heating the building. The hatching- 
room is now 28 by 36 feet, with space for 20 hatching-troughs and 
acapacity for 1,000,000 trout eggs. A room of the same size on the 
second floor is used for storage and workshop. Some necessary 
repairs were made on the residence and a new pond, 12,000 square 
feet in area, was constructed. Two of the old ponds were enlarged, 
deepened, and repiled with 14-inch cypress, and a drainage sewer 800 
feet in length was constructed. Over 200 feet of retaining wall and 
gutter were constructed to protect the embankments on the north side 

of the station property, a cement concrete walk was built from the 
hatchery to connect with the walk on the south side of the driveway, 

and considerable grading was done around the ponds and grounds. 
This construction interfered somewhat with fish-cultural work, as some 

of the ponds were undergoing repairs during the spawning season. 
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Of the 51,500 young rainbow trout on hand at the beginning of the 
year 44,088 were distributed in the fall and 2,000 were. held for rear- 
ing. The adult rainbow trout were placed in the rearing-ponds early 
in December, and from them 487,011 eyed eggs were obtained. Of 
these, 91,296 eyed eggs were the product of 376 two-year-old female 
trout, being 634 per cent of the total number of green eggs taken from 
these young fish, and a much better percentage than usual for fish of 
this age. Of the eggs thus obtained 304,415 were shipped on assign- 
ment, 25,000 were distributed as fry when 3 months old, and 77,000 
remained on hand at the close of the year. 

Shipments of eggs from other stations to be hatched and the prod- 
uct reared for the aquarium at the Louisiana Purchase Exposition 
were received as follows: Quinnat salmon eggs, 10,000, which were 
hatched, and the product at the close of the year amounted to 6,900 
young fish; landlocked salmon, 5,000, which nearly all died in hatching, 
only about 200 remaining at the close of the year; steelhead, 10,000, 
which hatched well and grew nicely, the product on hand at the close 
of the year being 6,400; grayling, 25,000, large numbers of which 
died in process of hatching, though 8,000 remained at the close of the 
year and were in fine condition. 

In addition to the propagation of the Salmonidex above referred to, 
the various fishes propagated in ponds were handled at the station, and 
while the work during the year was not entirely successful, 32,965 
yearlings were distributed, as follows: 18,400 rock bass, 3,251 straw- 
berry bass, 9,514 black bass, and 1,800 sun-fish. 

LEADVILLE Station, CoLtorapo (KE. A. TuLian, SUPERINTENDENT). 

At the beginning of the year there were on hand 260,800 brook-trout 
fingerlings, of which 30,000 were planted during the month of July, 
9,000 in August, 53,000 in September, and 35,500 in October, the losses 
during this time amounting to about 51 per cent. 

The usual arrangements were made for the collection of brook-trout 
egos in the fall from lakes belonging to private individuals, and the 
results of the work are embodied in the following statement: 
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Reference was made in last year’s report to the improvement in the 
percentage of eggs which produced fry owing to the fact that the 
practice of stripping young fish had been discontinued. This year the 

F. C. 1902 3) 
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lines were drawn somewhat closer, and when in doubt as to whether a 

fish was spawning for the first time or not it was put aside without — 
taking the eggs. Asa result the loss on each lot of eggs was from 20 
to 50 per cent less than on lots taken from the same places last year. 
Undoubtedly a very much larger percentage of eggs would produce 
strong, healthy fry were it possible to secure the eggs from wild fish 
without confining them for a considerable period, during which time 
it is necessary to handle them over and over again; but the conditions 
under which the collection of eggs is made in Colorado are such that 
there is no other practicable way, and most of the wild fish must be 
caught early in the season and penned until ripe. 

After the eggs were eyed 675,000 were shipped on assignments, and 
in every instance the assignments reached their destination in good 
condition. One case of 25,000 eggs was sent to Tokyo, Japan, with a 
loss of 12 per cent en route and a subsequent loss of 2,000 during the 
period of incubation. 

Although the total number of eggs taken was somewhat less than 
the number taken last year, the percentage of fry hatched was greater 
than last year, and the number of fish available for distribution propor- 
tionally greater. On May 20, when all the brook-trout eggs had been 
hatched, there were on hand 2,664,440 fry, of which 1,087,115 belonged 
to the Commission and 1,577,325 to the parties who had furnished 
the eggs. Between this time and the end of the fiscal year there was 
a loss of 64 per cent of the fry belonging to the Commission; 745,000 
were planted, and there remained on hand 271,000. 

Of the 68 adult Loch Leven trout on hand at the beginning of the 
year 33 died, and during the months of November and December 
30,600 eggs were obtained from the remainder, from which 18,500 
fry were hatched; 3,000 of the fry were distributed in June, and tho 
balance on hand at the close of the year amounted to 2,450. The 
eges were of inferior quality, as the parent fish were past their prime. 
The introduction of the Loch Leven trout has not proved very suc- 
cessful, and its propagation will be discontinued. 

Of 1,525 two-year-old rainbow trout on hand July 1, 1901, 675 died 
and 200 were shipped on assignment, leaving 650 on hand at the close 
of the year. There were also 6,790 fry in the rearing-ponds, of which 
5,000 were shipped and 1,790 died. During the months of February 
and March, 109,800 eggs were collected from Ridgway’s ponds, 50,000 
were acquired from the station at Manchester, Iowa, and 100,000 

were purchased from J. P. Morrill, Verdi, Nev. These eggs produced 
227,075 fry, of which 160,000 were distributed during the month of 

June, 41,550 were returned to the owner of the ponds, the balance 

being lost. 
In February 25,000 lake-trout eggs were received from the Duluth 

Station, and hatched with a loss of 900. The fry from these eggs did 
not do well, 16,600 of the young dying before the close of the year. 

Out of 76 three-year-old grayling in stock at the beginning of the 
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year, only 15 remained at the close of the year. The domestication 
of the grayling has not proved a success, the few fish on hand hav- 
ing been carried for experimental purposes. On the 2Ist of May 
131,200 eyed grayling eggs were received from the Lozeman Station, 
120,000 of which hatched, and during the month of June a distribu- 
tion of 100,000 fry was made in Colorado waters. 

On the 23d of May 35,000 steelhead eggs were received from the 
collecting station at Medford, Ore. , from which 34,090 fry were hatched, 
and 33,900 healthy and rapidly growing fish ed on hand at the 
end of the year 
On the 26th of February 10,000 landlocked-salmon eggs were received 

from Craig Brook Station, from which 9,800 fry hatched, and at the 

close of the year 9,450 remained on hand. 
At the beginning of the year there were on the hatching-trays 

1,317,800 black-spotted trout eggs, to which may be added the collec- 
tions during the mventh of July, amounting to 863,900. Of the 
2,181,700 collected, 175,000 eyed eggs were shipped elsewhere and the 
balance hatched, with a loss of 17.6 per cent. The distribution of 
these fish was made during the fall, when 847,000 were planted for the 
Commission and 560,000 for the owner of Grand Mesa Lakes, the point 
of collection. During the month of June, 3,016,700 eggs were collected 
at Grand Mesa Lakes, and the loss to June 30 was 106,000, or 3 per 

cent, leaving on hand at the close of the year 2,910,700. 
For two months during August, September, and Gener the super- 

intendent was detailed to collect statistics and methods of the fisheries 
in Utah and Colorado. During this time the station was in charge of 
W. K. Hancock, fish-culturist. 

No material improvements were made at the station during the year 
in the way of new constructions, although, so far as the funds would 
permit, the property was kept in good repair. A new tin roof was 
laid on the kitchen, coal-shed, and storeroom of the messhouse. A 

small room was built in the workshop, with an inside Jining of tin, in 
which to store seines and nets. The grounds were inclosed by a Page 
woven-wire fence along the south side and the greater part of the 
west side, and the balance of the west side was inclosed with a barbed- 

wire fence. 
The stock of fish on hand at the close of the year is shown by the 

following table: 
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SPEARFISH STATION, SourH Daxorta (D. C. BoorH, SUPERINTENDENT). 

During the year the station grounds were materially improved by 
the construction of a stone bulkhead 82 feet long, 4 feet wide, and 6 
feet high across the canyon outlet, and a channel, in places 6 feet deep 
and 8 feet wide, was cut through the upper grounds to connect with 
the storm channel constructed last year. Although still incomplete, 
the channel is sufficiently large to care for sudden accumulations of 
water from the canyon during ordinary rains, and has during the past 
year carried off the surface water, thus preventing the pollution of 
the water supply to the hatchery, and as a consequence the percent- 
age of eggs hatched was higher than heretofore. During the summer 
much trouble was experienced owing to a decrease in the volume of. 
the spring-water supply, which is the main source of supply for the 
hatchery and ponds. From time to time, as the regular force could 
be spared from the fish-cultural work, and with some temporary 
assistance, the sources of the springs rising on the reservation in the 
canyon were developed with gratifying results, and it is believed that 
by continuing this work the present volume of water can be doubled. 
A driveway was laid to grade through the station grounds, and, 
together with other completed portions of the grounds, sown to grass. 
Shrubs of various kinds were planted, and 47 shade trees were set out. 

The fish on hand at the beginning of the year in course of rearing 
were distributed as fingerlings and yearlings during the summer and 
fall, with the exception of a lot of rainbows which were retained to 
rear for a brood stock. The output amounted to 73,500 brook trout, 

5,000 Loch Leven trout, and 10,000 rainbow trout. 

On the 1st of July there were on hand 1,200,000 black-spotted trout 
eggs at the collecting station in the Yellowstone Park. As soon as 
the eggs were properly eyed they were packed in refrigerator cases in 
lots of about 250,000 each and transported 74 miles by wagon to Cin- 
nabar, Mont., thence by rail to Spearfish, where they were hatched, and 
during the fall and winter 382,000 fry were distributed to applicants 
or planted in the waters of the Black Hills. The substation in the 
Yellowstone National Park was again opened in the early part of June, 
5 men being detailed for the collection of eggs at that point. At the 
close of the year there were in the troughs 1,934,000 eggs. 

During the fall the brood stock of brook trout at the station was 
largely increased by seining the creeks in the vicinity of the station, 
and resulted in a larger collection of eggs from this source than in 
previous years. During the early fall arrangements were made with 
persons in the vicinity of the station who had a supply of stock fish 
to collect and hatch the eggs at the station on shares. The first eggs 
were taken October 26 and the spawning season continued until Janu- 
ary 14, when the last eggs were taken from the brood fish at the sta- 
tion. The total number of brook-trout eggs collected from all sources 
amounted to 1,065,000, of which 112,000 green eggs were given to the 
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owners of stock fish, 113,477 were lost during incubation, 355,000 eyed 
eges were shipped to other stations, and the balance produced 496,523 
fry. Of the fry, 50,023 were lost in the hatchery, 77,500 were given 
to the owners of stock fish, 269,000 were distributed as fry during May 
and June, and at the close of the year 100,000 fry remained on hand 
in course of rearing for distribution as fingerlings and yearlings. 

The Loch Leven trout at the station began spawning October 23 
and finished November 29, when 16,375 eggs had been collected. The 
product of these eggs amounted to 14,000 fry, which were distributed 
during May and June. 

On February 16th 50,000 rainbow-trout eggs were received from 
the Manchester Station in good condition. The 41,500 fry from these 
eggs were distributed to various applicants and planted in streams on 
the Rosebud Reservation and in Spearfish Creek. 

Between March 20th and May 81st 3,670 adult rainbow trout were 
seined in the Laramie River and Sodergreen Lake, about 20 miles 
south of Laramie City, Wyo. Only 183, or 5 per cent, of these fish 
produced any eggs, the total collection amounting to 170,000, which, 
after being eyed at the hatchery of the Wyoming Fish Commission, 
were divided equally between the Laramie State hatchery and the 
Spearfish Station, the latter receiving 75,000, the product of which 
at. the close of the year amounted to 60,000 fry. 

At the close of the year the stock of fish on hand was as follows: 

Calendar year in which fish were hatched. 

Species. Eggs. 
1902, 1901. 1900. 1899. 1898. 
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Bozeman Sration, Montana (JAMES A. HENSHALL, SUPERINTENDENT). 

The work at this station was confined to the propagation of brook 
trout, black-spotted trout, steelhead trout, rainbow trout, Montana ~ 
grayling, and the collection of eggs at auxiliary stations. 

The work at the auxiliary station for the collection of black-spotted 
trout eggs at Henry Lake, Idaho, was in charge of Mr. W. F. Jarvis, 
who took the first eggs April 4 and the last May 24. From 700 females 
there were obtained 871,500 eggs, an average of 1,200 per fish. Ripe 
males were very scarce during the season, and the loss of nearly a half 
million eggs is to be attributed to this cause. Besides the eggs trans- 
ferred to the Bozeman Station, 235,000 were shipped to other stations 
and applicants, one assignment going to Belgium. The temperature 
of the water in the hatchery during the season varied from 40° to 
54° F., the water in the spring pool being much influenced by the air 
temperature. 
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The auxiliary station at Red Rock Lake, Montana, for the collection 
of grayling eggs, was in charge of Mr. G. H. Tolbert. The first eggs 
were taken on April 21 and the last on May 31. Ripe fish of both 
sexes were very plentiful, and the number of eggs collected could have 
been greatly augmented had the station been equipped with more 
hatching-jars, in which the eggs are eyed. The collection amounted 
to 4,463,000 eggs, which were eyed in 21 jars. In addition to the 
eggs shipped to Bozeman Station there were shipped to other stations 
and applicants 1,455,000. More than 2,000,000 were hatched and the 
fry planted in streams contiguous to the substation. The temperature 
of the water in the hatchery varied from 49° to 53° during the season. 

Mr. Tolbert reports that the streams are swarming with yearling 
grayling from the plant of last season, which indicates that grayling 
fry thrive well, when planted early. 

The number of eggs collected at Bozeman Station and received from 
the auxiliary stations during the year numbered 1,429,000, as follows: 
Black-spotted trout, 615,000; steelhead trout, 83,000; rainbow trout, 
2,000; brook trout, 129,000; grayling, 600,000. 

The number of eggs received from other stations during the year 
was 282,700, as follows: Brook trout, 197,000; rainbow trout, 47,000; 
lake trout, 38,700. 

During the year 2,946,000 fry and fingerlings were distributed in 
Montana, Idaho, Oregon, and Washington, as follows: Black-spotted 
trout, 262,000; brook trout, 24,000; steelhead trout, 10,000; grayling, 
2,650,000. 

The water in the hatchery at the Bozeman Station is uniformly 45° 
during the winter and 44° during the summer months, when the snow 
is melting in the mountains. During the past fall the wall of the 
warm spring was raised and extended, giving a fall of 18 inches to the 
creek-water ditch. As the water of this spring is 77° during the entire 
year, it keeps the water in the ditch from freezing in the winter, thus 
insuring a constant supply of creek water the year round. After the 
fry are hatched in the spring water it is shut off and the creek water 
is utilized for the fry. As it never rises above 65° in summer, con- 
tains a great deal of natural food, is more highly aerated, and is clear 
and pure after the spring rise, or from the middle of June, it is 
preferable to the spring water for the fry. 

The different species of trout sent out from the station have done 
exceedingly well wherever planted. The steelhead trout and brook 
trout have shown a growth quite remarkable, in some instances weigh- 
ing 3 pounds at little more than 2 years of age where the supply of 
natural food was abundant. There was sent to the station a black- 
spotted trout 2+ years old that weighed 3 pounds dressed. It had 
been placed, with others of the same hatching, in a carp pond near 
Toston, Mont., which may go to show the value of young carp as 
trout food. 
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During the past year there has been no evidence of disease among 
the fry at this station. A few of the black-spotted male trout were 
injured by fighting and some by jumping against the supply pipes 
during the spawning season, resulting eventually in their loss. The 
same causes also account fora slight loss of steelhead trout; otherwise 
all stock fish have done very well. They are fed on mush made of 1 part 
beef or sheep liver and 3 parts of mill shorts from which the bran has 
been taken. This food is well assimilated and taken with avidity. 

At the close of the fiscal year the following fish were on hand: 

Calendar year in which fish were 
; : hatched. 
species, 

1902. 1899. 1898. 1897. 

Demin ee eat ok ak te ee Oo i D400, (ese cores 278 | 268 
BIAGKESPOULeG LOU eee Seas ee eee Ct. 2 ee em ecm eae We 225 O00) Benes aera DES 26el| Saranac 
ECG MINER CMO MGs tye ae es Secreta age eee ot Sate otek yale Sate DANS So cenpcese B80) |'Secces 25: 
RSTO WRULOU Dec See cas omae sane tree tect oe es A oii tt) Say |e ie ee eee 
TASER ATOUL ett See oe a et ere ae oe eae Rete tees ARR ee ee oe | 18,000 AO eae ae es ecogcaces 
Gra ye ate Sale ere << Be ete Aaa ea neinema meme ce aa atae Nye ADOC ON Se Se SeneHe |----------|--2----2-- 

SOME hn ters ae. ake. Ae tee se | 575,000| 1,614| 4,184 268 

Bartrp Srarion, Carirornra (G. H. Lampson, SUPERINTENDENT). 

The work at this station is confined to the propagation of the 
quinnat salmon. At the beginning of the year the various racks were 
in place and some salmon had collected in the fishing pool; the cur- 
rent wheel used to supply the hatchery with water was in running 
order, and all hatching equipment had been cleaned and _ painted. 
During the month of July the spawning-house, fish-pens, whim, and 
seine reel were made ready for active operations. Twice during the 
season the current wheel broke down. The first time it was repaired 
by the station employees, but the second time it was necessary to 
replace the countershaft. On each occurrence the steam pump was 
operated during the time the current wheel was out of service and 
thus kept the hatchery supplied with water. 

Fishing began on August 16, when 4 ripe females were obtained. 
The following day 37,200 eggs were taken from 7 females. Fishing 
and spawning operations continued until September 25, when the 
season’s operations with the summer run of salmon closed. The fall 
run of fish began October 25, with a catch of 8 ripe females, and the 
following day 66,400 eggs were obtained from 10 females. Fishing 
and spawning operations continued until November 25. 
From the summer run 7,375,520 eggs were taken from 1,203 females, 

or an average of 6,130 per fish. The fall run yielded 1,557,770 egos 
from 233 females, or an average of 6,690 per fish. Of the total col- 
lections, amounting to 8,933,290 eggs, 5,706,410 were shipped to 
the California Fish Commission at its Sisson and Eel River stations, 

30,000 were shipped to the Pan-American Exposition at Buffalo, N. Y., 
and 10,000 to each of the stations of the Commission at Neosho, Mo., 
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and Manchester, Iowa. From the balance of the eggs collected 
2,115,560 healthy fry were planted in the McCloud River. The fry 
from the summer run, 811,900 in number, were planted just as the 
umbilical sac was absorbed, all the trough room being required for 
the eggs from the fall run. The fry from the fall-run fish were held 
in the troughs until April and when planted averaged about 24 inches 
in length. <A lot of 100,000 fry from the fall run were reared in an 
earthen pond, and at the end of the season, when the plants were made, 
averaged slightly larger than those retained in the hatching-troughs. 

The method of stripping and fertilizing the eggs was the same 
process used during the past five years, with the exception that after 
the regular spawning all females were killed and opened to secure the 
balance of the eggs in them which could not be extruded in the regular 
way. These eges were washed in a normal salt solution and then fer- 
tilized. Asa result about 12 per cent more eggs were secured than 
if the usual methods had been pursued. 

The food for rearing the fry consisted of liver, liver and mush 
mixed, and canned salmon. Heretofore much difficulty has been expe- 
rienced from feeding the canned salmon, as it dissolved in the water 
so quickly that the fish could not find particles large enough to eat and 
the water became so milky as to obscure the fish from view. It also 
fouled the troughs, covering the sides and bottom with a greasy scum, 
and collected on the gills of the young fish. During the past season 
these difficulties were obviated by submitting the canned salmon to 
pressure in a press made for the purpose, somewhat similar to a hand 
cider-press. The moisture was pressed from the salmon until it could 
be squeezed in the hand like damp earth, and in this condition it held 
together well in the water and did not foul the troughs much more 
than liver or liver and mush. For experimental purposes eight 
troughs of fry of about the same age were set aside, four troughs 
being fed on nothing but canned salmon and the other four on liver 
at first and then a mush of liver and shorts. When the fry were 
planted there was no apparent difference in the size or condition of the 
two lots, the fry fed on the canned salmon appearing as strong and 
healthy as any in the hatchery. The first cost of the canned salmon 
is about the same as that of the liver and mush, but it is always avail- 
able when once canned and the labor necessary to secure and prepare 
the liver and mush is avoided. 

On October 5 the foreman’s cottage was reported on fire, and 
although all the employees were at hand ready to do what was possible 
to extinguish the flames the building was entirely consumed within 
half an hour, the foreman losing nearly all of his personal effects. 

During the summer there were many fires on the hills and around 
the reservation. In September the fires entered the southern part of 
the reservation, endangering the woods back of the superintendent’s 
residence. The spread of the flames was prevented by back-firing. 
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On January 16 Colchoolooloo, one of the oldest and most influential 
Indians on the reservation, died in his hut. He was a consistent friend 

of the white people, and in former years saved the superintendent 
from being killed by the Indians. His influence was always exerted 
toward keeping his people sober and industrious. He was buried on 
the reservation upon a hill, where he had selected a site for his grave. 
From October 18 to December 18 the superintendent was absent 

from the station, detailed to act as messenger in the transportation of 
a shipment of salmon eggs from San Francisco to New Zealand. 

On April 24. quinnat salmon was noticed spawning in the river 
opposite the hatchery. It had about finished spawning, only 10 or 15 
eggs being secured. It is not known whether this fish was a straggler 
from the fall and winter run or an early comer in the spring run. 

BarrLe CREEK SUBSTATION, CALIFORNIA (OPERATED FROM BarrpD SratTion). 

In order to determine the extent of the spring and summer run of 
salmon the racks had been put in place during the month of April. 
A large run of fish came into the seining-pool during the late spring 
and early summer, but owing to the extreme heat they died without 
ripening. The experiment proved that there is a large summer run 
of fish in the creek, but it also proves that it is impossible to secure 
eggs from this run at the Battle Creek Station. A new stone-ballasted 
crib pier was constructed at the mouth of the ditch and the water 
turned in by the aid of awing dam. All hatching-troughs and equip- 
ment were cleaned and asphalted and the general repairs about the 
station completed. 

The first fishing occurred October 22, when 13 ripe females were 
caught, and the following day from 41 ripe fish 238,700 eggs were 
taken. Fishing and spawning operations continued until December 1, 
when portions of the racks were washed out and the balance of the 
salmon on hand escaped. The total number of eggs collected amounted 
to 10,059,000, of which 705,000 were lost during incubation, and 
9,354,000 were shipped to the Sisson Station of the California Fish 

Commission. The fry resulting from the eggs shipped to the Sisson 
Station were all planted in the Sacramento River and tributaries. 

The ordinary method of stripping the fish and fertilizing the eggs 
was pursued the same as at Baird, and after each stripping all the 
female fish were cut open to secure the balance of the eggs in them. 
The eggs were washed in a normal salt solution and then fertilized. 
By this method 1,512,630 eggs were obtained, or 15 per cent of the 
total take. The entire loss of eggs from all causes was 0.07 per cent. 
The method of handling the eggs was different from that followed at 
the Baird and Mill Creek stations in that after the second day they were 
left undisturbed until they emerged from the tender period or when 
the blastopore was fully closed, while at Baird and Mill Creek the 
egos were picked daily. The results from this experiment were not 
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definite or satisfactory, as the eggs proved to be better than those at 
Baird Station and not as good as those at the Mill Creek Station. 

On November 28 a very heavy rainstorm occurred and by night the 
creek was raised over 7 feet. A large amount of drift came down- 
stream and lodged against the racks and the entire force were engaged 
in removing it in order to save the racks. This work proved unayail- 
ing, and just as the men were ordered to desist C. H. Storrs, a tempo- 
rary laborer, was caught by a log and killed. The coroner’s jury 
returned a verdict of accidental death and exonerated the Commission 
from all blame. The work of clearing the racks in times of freshet is 
hazardous, but this is the first fatal accident that has occurred at any 
of the California stations, although there have been several narrow 
escapes. 
Toward the close of the year racks were put across the mouth of 

the creek to turn the salmon into the river and force them up the 
McCloud, where they can be retained until ripe. The results of this 
experiment can not be foretold at the close of the year. 

Mitt Creek SupsTaTion, CALIFORNIA (OPERATED FROM BairD STATION). 

This is a new station situated on Mill Creek, a stream which has its 
source in the foothills of the Sierra Mountains in the northeastern part 
of Tehama County, and emptying into the Sacramento River from the 
east about a mile above the town of Tehama. 

Investigations made toward the close of the previous year demon- 
strated that there was a large run of salmon in this creek, and in order 
to take and eye the eggs a hatching-shed 80 feet long by 40 feet wide, 
with 10-foot studding and open on all four sides, was erected. A 
water supply of 1,000 gallons per minute was obtained by tapping a 
mill-race and thence conducting the water to a settling tank in the 
hatchery through 78 rods of ditch and 57 rods of flume. The water 
thus used is returned to the mill-race, and is furnished free of charge. 

In the hatching-shed 80 troughs, 153 feet long, 114 inches wide inside 
measure, and 6% inches deep, were erected. When fully equipped the 
hatchery will have a capacity of 10,000,000 eggs. A small tool-house 
and storehouse were also constructed. 

The site having been selected before the close of the last year, the 
racks were all in place at the beginning of the year. The upper rack, 
75 feet long, is composed of three stone-ballasted piers, upon which 
rest three double stringers. The racks are 14 in number, made in 
sections 54 feet wide and 9 feet deep, with a space of 24 inches between 

the slats. These racks rest upon stringers at the top and on the mud 
sill, which is placed across the stream at the bottom. The lower rack 
is constructed in the same way except that it is 85 feet long and has 
three V-shaped openings or traps, the angle of the V being upstream. 

The salmon of the summer run which were intercepted by the racks 
all died before becoming ripe enough to spawn, death being due to the 
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extremely warm weather. The fall run was not large because the 
creek was very low, while at the same time the Sacramento was several 
feet above the low-water mark. The run began during the last week 
in October, and fishing commenced October 30 and continued at inter- 
vals until the close of the season on December 2, when 2,561,000 eggs 

had been secured from 451 female salmon. ‘The loss during incubation 
was 141,000 eggs, or 0.055 per cent. All of the eggs were shipped to 
the California Fish Commission—1,000,000 to the Price Creek hatchery 
and the remainder to Sisson. The method of fertilization was the 
same as at Baird and Battle Creek. 

As it has been found impossible to secure eggs from the summer 
run of fish at the Mill Creek Station, during the spring temporary 
racks were constructed across the mouth of the creek in order to turn 
the salmon back into the Sacramento River with the hopes that a large 
proportion of them would continue up the river and on to Baird Sta- 
tion, where the water is colder and the eggs can be taken. A large 
run of salmon passed up the river during May and June, and the fish 
were continually fighting the racks, but all were compelled to return 
to the river. 

CLACKAMAS STATION, OREGON (J. N. Wisner, IN CHARGE). 

Mr. E. N. Carter, who was in charge of the station for the first six 
months of the year, having been relieved, Mr. J. N. Wisner, field 
superintendent, was placed in charge for the balance of the year, and 
on February 15 Mr. Carter was transferred to St. Johnsbury, Vt. 

The initial work of the year consisted in the care of the few fish on 
hand at the end of June, cleaning up of the station buildings, and the 
construction of a fence around the premises. On July 24 the con- 
struction of the rack across the Clackamas River a short distance below 
the station was undertaken and the work completed early in August. 
Owing to the fact that about 2,000 cords of wood were being floated 
down the river, it was necessary to construct a boom above the rack 
on either side of the river toa point in the rack where a gate was 
made to allow of its passage. This gate was constructed of 1-inch 
boards, 4 inches wide, placed with their edges to the current and 
hinged to an iron rod below the surface. After the rack had been 
completed the employees were set to work on the bed of the river, 
which was cleared of bowlders and snags and put in condition for fish- 
ing. Live pens were made for retaining the salmon, and other work 
preparatory to the fishing season was done. 

Fishing with gill nets began on the evening of September 22, and 
on the following morning 43,000 eggs were taken from eight ripe 
females. The run of fish gradually increased until October 15, when 
194 were taken, 94 being females, and from these 412,000 eggs were 
secured, making the largest single day’s work of the season. By 
November 8th 10,018,000 eggs had been collected, and as the capacity 
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of the station was taxed to its utmost it was necessary to discontinue 
collections. The rack was at once opened, that the remaining salmon 
might have free passage to the upper waters for spawning. A large 
portion of the rack was saved and stored for future use. The total 
loss of eggs was 1,347,850, or about 13 per cent of the entire collection. 

The females were spawned in the same manner as that practiced 
throughout the Columbia River territory, except that after the greater 
portion of the eggs had been removed an incision was made in the 
belly of the fish, the eggs shaken free from the enfolding sac, and 
then pressed from the vent. In this manner the egg take was added 
to materially, but the eggs thus taken were not of the best quality. 
On November 10, after a period of incubation of fifty days, the eggs 
began hatching, and owing to lack of space it became necessary to 
plant the greater portion of the fry as soon as they hatched. 

_ With the view to affording them as much protection as possible, a 
series of dams was thrown across the small branch leading from the 
hatchery to the Clackamas, it having first been cleaned, and into the 
small ponds thus made throughout its length the fry were liberated. 
By January 1 over 6,000,000 fry had been planted, and the balance, 
2,412,000, were held in troughs and outside tanks to be reared for a 
time upon artificial food. In each tank 36,000 fry were placed and in 
each trough 18,000, but on January 9 it was necessary to thin them 
out by distribution, leaving 15,000 in each tank and 5,000 in each 
trough. The fry loss for the year amounted to 128,866, or 1.48 per 
cent of those hatched. 

During September and October 220,000 eyed quinnat-salmon eggs 
were received from the Oregon Fish Commission. Of these, 10,000 
were loaned to the Portland Carnival in connection with its exhibit 
and 175,472 fry hatched from the remainder were planted in the 
Clackamas River. 

In February 900,000 white-fish eggs were received from the North- 
ville, Mich., Station, and after being successfully hatched the result- 
ing fry, numbering 750,000, were planted in Lake Sequalitchew, 
Washington. 

In July and August the rainbow and brook-trout fry carried over 
from the previous year were planted under the direction of the Oregon 
Fish and Game Association. 

In one of the rearing-tanks 20 quinnat salmon had been held until 
18 months old, and on June 26, 1902, copper.tags were placed upon 
them and they were liberated in the Clackamas River. 

At the request of the committee in charge a model salmon hatching- 
house was installed as an exhibit at a carnival held in Portland, Oreg. 
All the equipment used was made one-third the regular size and was 
furnished by the committee. The Commission loaned cans, packing, 
and such other articles as could be spared. The installation of this 
exhibit was under the direction of the superintendent until completed, 
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and it proved to be very interesting and instructive to the visitors at 
the carnival. 
On the 25th of February 100,000 brook-trout eggs were received from 

the Leadville, Colo., Station, and early in March another shipment of 
the same number came from the same place. These eggs were received 
in fine condition, hatched well, and the resulting fry, after being fed 
for a short time, were planted in waters of Oregon and Washington. 
On March 16a shipment of lake-trout eggs was received from the 

Duluth, Minn., Station in good condition, and began hatching March 
23. The loss of fry was heavy, but was due to the fact that one of 
the screens clogged up, forming a current, which destroyed a large 
number. The fry were planted in Lake Sequalitchew, Pierce County, 
Wash., and in waters in Oregon. 

During May 10,000 cut-throat trout eggs were received from Verdi, 
Ney., and the fry hatched from them were planted in waters in Clack- 
amas County, Oreg. 
On May 23 the first shipment of steelhead eggs, numbering 40,000, 

was received from the Rogue River Station, and on June 3 a second 
lot of 30,000 arrived in good condition. The eggs hatched well, and 
at the close of the yéar the fry were doing nicely. 

The food used consisted at first of pure liver and later of liver mixed 
with Germea. This was prepared by stirring the Germea into very 
hot water, to which a little salt had been added, and then grinding the 
mixture with the liver to thoroughly combine the ingredients. 

Roaurt River Sratrion, OREGON. 

This station was operated as a substation of Clackamas. The con- 
struction of the rack across the river to stop the ascent of the quinnat 
salmon was commenced on July 5 and completed within five days, the 
expense of building it being much less than usual, as most of the 
material in the last year’s rack was again utilized. For the remainder 
of the month and during the early part of August the time of the men 
was taken up in general repairs to the equipment preparatory to the 
opening of the salmon work, and in making various improvements, 
the most important being the construction of a large water-wheel 
capable of lifting 100 gallons of water per minute, and the erection of 
28 hatching-troughs. A strong boom was also anchored in the river 
above the wheel to protect it from driftwood, and a large supply tank 
was built. The money for making these improvements was furnished 
by Hon. R. D. Hume. 

The fishing season opened August 20, when 2 ripe females were 
stripped, and from that time to the end of October eggs were obtained 
daily, the total collections aggregating 5,601,000. The entire number 
of ripe females stripped was 1,515, and the largest take of eggs was 
on October 21, when 385,000 were secured. The last eges were taken 
on November 5, and on the 26th of that mont one-third of the sea- 
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son’s take was shipped to Hon. R. D. Hume, Wedderburn, Oreg., to 
be hatched and liberated by him in the Rogue River at that point. 
The balance of the eggs hatched at the station with a loss of 11.10 per 
cent, and on December 14 the first plant of fry was made. Early in 
the winter an effort was made to feed a lot of 100,000 in the rearing- 
tanks, but by January 26 the weather became so cold that it was 
impossible to keep the water running and the fry were liberated. 
Plants of fry were made from time to time during the winter, though 
as many as could be accommodated were retained for rearing to the 
fingerling stage, the last of them being released on May 22. The food 
given these fish consisted entirely of canned salmon, and they seemed 
to thrive on it until they were about 2 months old, after which time 
they began dying in large numbers and were immediately distributed. 

The Elk Cr ae Substation was again operated for the collection of 
egos of the steelhead and silver salmon. A dam 125 feet long and 10 
to 15 feet wide was constructed in the creek about a mile from the 
hatchery, the old location 10 miles above the station having been 
abandoned, as it was found that a large number of the fish spawned 
before reaching that point. The dam was very solidly built of logs 
and rocks, with false and solid aprons alternating. The false aprons 
were filled with rock to give the necessary weight, and around one end 
of the dam a 4-foot channel was blasted and a trap placed init. Toward 
the center of the dam were bowlders, around which the fish jumped, 
and it was found that by putting a slide upon some of these the fish 
would fall into it and be carried into the trap on the opposite end of 
the dam. Only one trap was in operation at the opening of the season, 
but later the number was increased to three. A series of substantial 
live-pens was constructed above the dam. 

Between the 18th of November and 6th of December 500,000 silver 

salmon eggs were taken from 268 females. These hatched with a loss 
of 63,000 eggs, and in April 424,530 fry were deposited in the Rogue 
River at Trail, Oreg. 

The steelhead work opened February 18, but the conditions early in 
the season were all unfavorable. There was a scarcity of males, and 
in many instances it was necessary to impregnate the eggs of several 
females with the milt of a not fully matured male. The weather was 
also cold and rainy and the water higher than normal. At the close of 
the season—May 11—the total collections amounted to 617,000. The 
number of ripe females used was 290. As soonas the eggs had developed 
sufficiently 481,000 were shipped on assignment, one case of 25,000 
being forwarded toan applicant in Germany. The loss on the 126,000 
eggs retained for hatching was very heavy, only 20,250 fry resuiene 
from them. These were released in the Rogue River on May 29. 
The method of taking and fertilizing the eggs was the same as in pre- 
vious years, and the The avy moreahig during incubation is attributed 
to the unfavorable conditions existing during the collecting season. 
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Lirrte Ware SALMON Sration, WASHINGTON. 

Although a substation of Clackamas, this station is more important 
than the head station in all branches of the work. From it are oper- 
ated the substations on the Big White Salmon River, and also on Kagle 
and Tanner creeks. 

The station was opened July 9, when the usual preparations for 
active work were commenced. The hatchery and troughs were put in 
good condition, a combined wood-shed and storeroom was erected, and 
four skiffs for use at the station and substations were built. All of 
the buildings were whitewashed and the outside of the window frames 
given a coat of paint. The dam in the supply creek was partly torn 
out and widened, with the view to giving an easier outlet during winter 
freshets. The mess-house, which had been almost against the hatching- 
house, was moved to a distance of 30 yards from the latter to lessen 
the danger of fire. A new flume was built from the source of the 
water supply to the filter, and thence to the upper hatching-house; it 
was then laid along this building to the lower house, and from there 
to the outside troughs. A scow was made for use in bringing in sup- 
plies and for the distribution of fish and eggs. 

On August 5 the upper rack was completed, and the work of putting 
in the other racks was at once pushed to completion. The racks were 
constructed in the usual temporary manner of tripods with one long 
and two short legs, weighted, and tied with stringers, upon which the 
pickets of 2 by 2 material were nailed in a vertical (angular) position. 

The fish were captured by means of the regular downstream traps, 
and after being caught they were held in retention pens until the fol- 
lowing day, when they were spawned. 

The spawning was done by the use of a spawning-box to hold the 
fish, which were stunned before being put into the box. The eggs 
were pressed from the fish by one man intoa pan held by another, and 
the milt was immediately applied. The mixture of milt and eggs was 
stirred with the fingers, and then the spawn-taker added water until 
the eggs were barely immersed. After this the pan was set aside for 
1$ minutes before being taken up and washed. The eggs were then 
carried to the station in buckets, 15,000 to the bucket, and there they 
were measured and placed in hatching baskets. After the eggs had 

been cleaned and picked for a period of 4 or 5 days, they were 
covered and allowed to remain in perfect quiet until 30 days old, 

when they were thoroughly washed and picked over. After this pick- 
ing they were kept perfectly clean until hatched. Feeding was begun 
before the yolk-sac was absorbed. At first, with the view to accus- 
toming the fry to food, only pure and very finely ground liver was 
given, but later on, as soon as they began taking food well, they were 
fed a mixture of liver and mill-feed. 

It was necessary to plant many of the fry as soon as they were 
hatched, on account of lack of water and space, but as many as possi- 
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ble were held and fed until late in the spring, the final distribution 
taking place during April. The total collections during the season 
amounted to 14,166,132 eggs, on which there was a loss of 2,537,200. 

In addition to the eggs taken at this station, 573,000 were received 
from the Big White Salmon substation and 598,868 from the Eagle 
Creek substation, making the total of eggs handled 15,338,000, from 

which were hatched 12,800,800 fry. The fry loss amounted to 719,995, 
and the total number available for distribution amounted to 12,080,805, 
which were scattered along in waters tributary to and in the Columbia 
River from a point 30 miles up the Des Chutes River to the Sandy 
River. 

Bia WHITE SALMON STATION. 

When this station was visited it was found that the White Salmon 
Boom and Improvement Company had thrown a wing dam across the 
mouth of the river and had cut a channel across the bar in order to 
get logs out on a Jower stage of water than had been the former prac- 
tice. This change necessitated new plans for capturing the fish in the 
river, as it gave the fish a new lead from the Columbia and threw the 
current from the eastern to the western side of the river. 
On September 5 the run of logs was finished and Mr. G. H. Tolbert 

was placed in charge of the substation with @ crew of 2 men. As 
there are no buildings at this point, the necessary camp equipment was 
transferred from the Little White Salmon Station, also a complete 
equipment of tools. Camp was pitched within 300 yards of the mouth 
of the river, and the fishing-ground was located 500 yards from its 
mouth. Fishing was conducted by racking the stream and by down- 

stream traps. Old troughs were freighted from the Little White Sal- 
mon Station and set up on Olsen Creek, a small stream 1 mile below 
the mouth of the Big White Salmon River. Here a fine water supply 
was available, which was not only clear at all times but never varied 
in temperature. 

Later in the season it developed that there was not sufficient room 
for the fry being collected, and 100 new troughs were made for this 
station and set up out of doors. They were supplied with water from 

a 500-foot flume temporarily but substantially built, as it was neces- 
sary to carry the flume in one place 20 feet from the ground, exposed 
to high winds. 

The first females were taken September 14, when 29,500 eggs were 
secured. The fish were captured during the greater part of the season 
in the downstream trap, but owing to high water it was necessary at 
times to seine them. The same manner of handling the fish was in 
vogue as at the Little White Salmon. During the season 872 females 
were taken, from which were secured 3,415,000 eggs, showing the 

average production per fish to have been 3,916. From the eggs taken 
at this station, and from the 741,932 taken at Tanner Creek and shipped 
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to this point, there were hatched 3,075,000 fry, which were distributed 

with a loss of 330,500. Considering the fact that there were no build- 
ings at the station and that it was but the second year of operation, and 
also that it was impossible to start the work until late in the season, 
the results are considered very good. 

At Eagle Creek the eggs collected were eyed in troughs set up tem- 
porarily and supplied with water by a flume from the creek. Owing 
to the rough bottom of the creek it was impossible to follow any defi- 
nite method of fishing, but so far as possible the fish were caught in 
downstream traps. The traps could hardly deserve the name, being 
nothing more than slats and slabs placed wherever practicable between 
the bowlders. Besides these traps, seines and dip nets were used. 

The total number of eggs collected amounted to 715,000, which were 

secured from 146 females, an average of 4,897 per fish. Of these, 
90,132 were lost during the period of incubation, 598,868 eyed eggs 
were shipped to the Little White Salmon Station, and 26,000 eggs 
were left at the point of collection and planted in Tanner Creek. 
The station was cared for throughout the season by two men, and, 

considering the fact that it was operated for the first time, the work 
is thought to have been very successful. 

At Tanner Creek troughs, lumber, tools, tent, and a complete outfit 

were set up which had been sent over by boat from the Little White 
Salmon Station. 

The fish were caught by means of racks and downstream traps, and 
troughs were set up beside the creek in a most temporary manner, 
with a flume 700 feet in length leading to it from the creek as a water 
supply. 

The first eggs were taken September 12, when 6,000 were obtained 
from 2 females, and from this date the collecting season continued with 
an average daily take of 33,516 for twenty-four days. The total take 
for the season amounted to 804,400, which were secured from 234 

females. The loss of eggs during the eying period was 43,468. Of 
the 786,932 eggs eyed 45,000 hatched before it was possible to get 
them away from the station, and 741,932 were shipped to Big White 

Salmon Station to be hatched in the new troughs set up at that place. 
The work at this point, as at the Big White Salmon and Eagle Creek, 

was all done out of doors. The crew of two men lived in a tent, 
cooked for themselves, and did all the work. The hatching troughs 
were set up in the open air with no shelter except boards laid across 
the top of them as covers. 

Baker Lake Sration, WasHineton (H. H. Buck, SuPERINTENDENT). 

The opening of the fiscal year found the racks in place on the river 
above the lake, as work on them had been diligently prosecuted 
throughout the preceding month. Seven racks were built, but there 
were still some sloughs and low places which it was impracticable to 

F. C. 1902——6 
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close entirely at high stages of the water. Notwithstanding the fact 
that the racks stood and were carefully attended, it was found, as the 
season advanced, that the fish ascended the river. This makes six 

years that the problem of blocking the salmon from the upper river 
has been tried without success. Some other method of capturing the 
fish must be devised. . 

During the summer 100 new egg baskets were made of wire with 53 
meshes to the inch, and these proved more satisfactory for hatching 
blueback-salmon eggs than the former size of 5 meshes to the inch. 

The spawning season of the blueback salmon opened September 5 
and lasted until October 26. Low water, which had prevailed through- 
out the summer, continued, and the run of fish in the lake was the 
smallest that has been noted. In all, 3,694,000 blueback eggs and 

50,000 quinnat-salmon eggs were secured, which hatched with a normal 
loss of 8.7 per cent. These were all planted as fry in the waters of 
Baker Lake between February 22 and Jure 4. 

Silver salmon, as usual, spawned in large numbers in the sloughs at 
the head of the lake, but no attempt was made to collect eggs from 
this species because it is not thought best to allow them to dispute the 
limited area of Baker Lake with the more valuable bluebacks, and 
there are no facilities for transporting the eggs from the hatchery to 
other points for distribution. 

Early in December the auxiliary station at Birdsview was opened 
under the direction of Mr. Henry O’Malley, and preparations were 
made to collect eggs of the steelhead trout from Phinney and Grandy 
creeks. The heavy wintey rains made the maintenance of the racks 
difficult on Phinney Creek and they were twice washed out. The tem- 
porary hatchery erected at this point last year was used as a base of 
operations, but the greater number of eggs were secured on Grandy 
Creek, and considerable inconvenience and a heavy loss of eggs re- 
sulted in transporting them over the 5 miles of rough country which 
separates the creeks. It is recommended that the temporary hatchery 
be removed to Grandy Creek. In all, 408,000 eggs were collected and 
hatched, with a loss of 18 percent. Of the resulting fry, 110,000 were 

planted in the tributaries of the Skagit River during the last days of 
June and 223,815 were on hand at the close of the year. 
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Species and disposition. 

Shad: 
Cahaba River, Centervile, Ala 
Connecticut Fish Commission, Stratford, Conn 

Hadlyme, Conn 
Brandywine Creek, Wilmington, Del 
Nanticoke River, Seaford, Del 
Leipsice Creek, Clayton, Del 
Leipsic Creek, Cheswold, Del 
Biewonnsy Creer DOVer DOs shoadccccm nace ccs cscs seta sci 
Murdock Creek, Felton, Del 
MiNpMOniCreskymultords Delve. cone secs ncnenmanr- sae cei 
Murderkill Creek, Ellendale, Del 
Indian River, Millsboro, Del 
Potomac River, opposite Fish Lakes, D.C..................... 

aboye Georgetown; D. Cs... 5.<c ssc escce cues 
Bathing Beach, D. C 

Suwannee River, Suwannee, Fla..............-....00--------- 
Bramford, Fla 

Ichetucknee River, Ichetucknee, Fla.. 
Santa Fe River, High Springs, Fla..... 

eee ee eee eee ee ee 

Withlacoochee River, Istachatta, Fla................-...-..- ali 
Anclote River; Tarpon Springs, Fla....--..-.02.-cc. cee cdee- 
AVG a River, AUCIUIG, Wasik secccaeccssesce OS Fina cee aoe 
Ocklocknee River, Ocklocknee, Fla 
PAT MERRIVCR COMI CYA MGs o. so cn cccisieccacinele dacdeeetcmascweces 
Apalachicola River, River Junction, Fla 
St. Johns River, East Palatka, Fla 
PMI KOMHVeCsOLIMONGs Mao tic. coeasawsccce sotclecelseconscc ec 
Spruce Creek spruce Creek, FIG! sdocse sees obec ehese eee Sasce 
RPUCe OLecks Wale Mul ay E LAs oo .cceca/ants)> oeiocwecice ecteeceyere « 
Lake Tohope Kaliga, Kissimmee, Fla 
Ogeehee River, Midville, Ga 
Savannah River, Augusta, Ga 
Ocmulgee River, Macon, Ga 
Potomac River off Pamunkey Creek, Md.....................- 

Piscataway Creek, Md 
SRAM OMe MC aces Seco e otece neues 
Point of Rocks, Md. 

Swan Creek, Swan Creek, Md........... 
HERES ELVOL DUSHWILV er TLC. 22 snlaccaase cise nin sleisce wobec ce acs 
Elk River, Elkton, Md 
Susquehanna River, Port Deposit, Md 

Havre dei Grace: Mais. 2s Jjo-226 os sectenes 
Gunpowder River, Gunpowder, Md............02--.esseeeeee- 
Norta Hast River, Charlestown) Md: ...c..s-s..ccskcces os ccs 
PA EXeMPRUVer WAUrOl MM das2sccoc access Socceme nee cuoeeeee 
Wamkinioukiver, Wareham, Mass :oo.5.2.-25-2-- cece cc ese ee 
Assawomsett Pond, Middleboro, Mass 
Furnace Pond, South Hanson, Mass 
Delaware River, Howells Cove, N. J 

off mouth of Timber Creek, N. J............- 
ampPexrevilles Nedescs. sccacssecsnecceticoees 
BCUGGErSs Halisy Nia Uieecue boon cmemcnceeraeanoe 
Washingtons Crossing, N. J 
FREOINGOMS Minds seas sees ciao eens oe oe bec cee 

Navesink River, Redbank, N. J 
Puen KOCKe SALOMON dita tomas co annceec scree nae eaise ates c mae cme 
PM ROMM ERY. Gl CHLSKALL NU Voome seeose se cone acoe. | cee nna 
Cape Fear River, Wilmington, N. C 
Neuse River, Newberne, N. C 

KIM StOM, NiO) tesa coer ses te as SaaS a 
AEH LVer  EOLOCKSV ILE! Ni (Oiee stone te cece ess oldu casecede 
Bisse iver ClmibOuw Ne Gas escent cette sae eee tenes 
New River, Jacksonville, N. C 
Chowan River, Hornblower Point, N. C................---.0+- 

MPSMVHOUSE ING Cuesee coc cce eee cee eccee nes 
Reedy Point, N. C 

Pasquotank River, Elizabeth City, N. C 
Tar River, Washington, N. C 
POU BOLE LT AVOCA ON Clenan ceca cc os cctmentseunuacs de nodeete 
Perquimans River, Hertford, N. C 
Roanoke River, Plymouth, N. C 
NeuseiRiver, GOoldsporo. Ni Coons code cece ssc cccie Reece cscs sas 
Hdéntonsbaywwaenton; NaC... ce lscseec ccc ccc scene eecmsccnses 
Lake Waccamaw, Lake Waccamaw, 
Chowan River, Holleys Haul, N.C....- 
Susquehanna River, Wites Hddy; Pa... .-......52-2-.--222.05- 

SOLDIER Ss eae ono oe ee eet oiemsatals 
RunningiRiverserovidence, bh, loo: 2. .-...2522.2ssieccens cues 
Shad Factory Creek, Providence, R.I................-.---0-0- 
CooperRiver) Wonks! Cormmers, 8: Corsi 5c. Jos oo oo eee ee eee 
Ashepoo River, Ashepoo, §. C 

Eggs. 
Fry and 
finger- 
lings. 

Adults 
and 

yearlings. 

450, 000 
3, 000, 000 
8, 000, 000 

3, 000, 000 
3, 000, 000 
4, 435, 000 

400, 000 
450, 000 
450, 000 
450, 000 
512, 000 
450, 000 |. . 
450, 000 |. 

2, 123, 000 
956, 500 
750, 000 
760, 000 
270, 000 

1, 000, 000 
300, 000 

2, 103, 000 
2; 802, 000 
1, 245, 000 
1, 448, 000 

728, 000 
3, 409, 000 
1, 012, 000 
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Details of distribution—Continued. 

Species and disposition. Eggs. 
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Fry and Adults 
finger- and 
lings yearlings. 

Shad—Continued. 
Big Pedee, Pedee, S. C 
Sampit River, Georgetown, 8. C 
Black River, Harpers, S. C 
Edisto River, Jacksonboro, S. C 
Salkehatchie River, Yemassee, S. C 
Nottaway River, Courtland, Va 
Blackwater River, Franklin, Va 
Nansemond River, Suffolk, Va 
Potomac River, Occoquan Bay, Va 

off Occoquan Creek, Va 
Little Hunting Creek, Va 
Pohick Creek, Va 
Doves Creek, Va 

Quinnat salmon: 
McCloud River, Baird, Cal 

MeiRIiveruCaletace scot naee seer 
Price Creek Hatchery, Cal 

Lake Okoboji, Spirit Lake, Iowa 
Spring Branch, Clackamas, Oreg 
Clackamas River, Clackamas, Oreg 
Columbia River, Viento, Oreg 

Cascade Locks, Oreg 
Hood River, Oreg 

Hood River, Hood River, Oreg 
Columbia River, mouth of Lindsey Creek, Oreg 

Osterguarde Creek, Ores. 
Shell Rock, Oreg 
The Malles (Oreste seer eC es 
Memaloose Island, Oreg 
Eagle Rock, Oreg 
Wasco County, Oreg 
Seufert’s cannery, Oreg 

Rogue River, Rogue River, Oreg 
Trail, Oreg 

Tanner Creek, Bonneville, Ores sah Ce AOS e tea eee eS 
Five Mile Creek, Wasco County, Oreg 
Lindsey Creek, Wasco Coumty NOLe se ccen sons se ecco een eee ee 
Five Mile Creek, Seufert’s Cannery, Oreg 
Des Chutes River, Free Bridge, Oreg 
Sandy River, Multonomah County, Oreg 
Mill Creek, The WallesORe pa secoe ace eee cette center eoe 
Currens Creek, Currens Creek, Oreg 
Eagle Creek, Wasco County, Oreg 
Tanner Creek, Wasco County, Oreg............. 
Herman Creek, Wasco County, Oreg 
Willamette River, Portland, Oreg 
R. B. Hume, Wedderburn, Oreg 
Little White Salmon Riv er, Skamania County, Wash 
Big White Salmon River, Skamania County, Wash 
Columbia River, mouth of Dog Creek, Wash 

Cooks Landing, Wash 
Underwoods, Wash 

Eagle Rock, Wash 
Klickitat County, Wash 
Huntsucker Point, Wash 

Dog Creek, Skamania County, Wash.................-----s--- 
Rock Creek, Skamania County, Wash 
Olsen Creek, Skamania County, Wash 
Wind River, Skamania County, Wash 
Hamilton Creek, Skamania County, Wash 
Klickitat River, ‘Klickitat County, Wash 
Baker Lake, Baker Lake, Wash 

Total 

Atlantic salmon: 
Connecticut Fish Commission, Windsor Locks, Conn 
East Branch of Mattawamkeag River, Oakfield, Me 
East Branch of Penobscot River, Grindstone, Me 
Pleasant River, Brownville, Me 
Phillips Lake, Bangor, Me 
New Hampshire Fish Commission, Concord, N. H 
Salmon River, Altmar, Nc 

14, 472, 380 
2, 008, 030 
1, 000, 000 

19, 346, 410 

| 104, 986, 000 

29, 337, 308 

282, 000 
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Details of distribution—Continued. 

Adults 
and 

yearlings. 

Fry and 
finger- 
lings. 

Species and disposition. Eggs. 

Landlocked salmon: 
Gusseusniinn POUUIMGC WCOlOUnc sdescicacd scons seccccseccdes } 
Connecticut Fish Commission, Windsor Locks, Conn......-.. 25, 
Sysladobsis Dake. Grand Lake /Stream) Me!) 2355.2 se25-6sec|--'\- nse secws|sceccenemanss- 
Grand Lake Stream, Grand Lake Stream, Me...............--|..---------- 28: 
Grandiake Grand Take Stream: (Mes so. 2s 2 2acccdoesacoee cesta 4 
Phillips Lake, Dedham, Me 
odd verona. Orland) MiG we eee) et eu begdecomstiees's|t Jodaesesccls 
Wiliams Pond. bucksport, Mes. 22 si ose 28sec esses sad soda) ish ee et eeee 
Wonusehead Fond: MOOkeEheaM Me sso on) do eR cc occcc cee ssl beceaecccece 
Second Debsconeag Lake, Norcross, Me............-.------+---|-------e-=- 
PRCrG ONG NOXCIOSS WN Gwae eens 24 eee see see Saesces s saeaee| ier ceeaenee 
Nickerson bakev Houlton) Me... cccce cease ace sescsscssogeec|beceecs cases 
Parmachenee Club, Camp Caribou, Me.............-..-------- 20, 000 
WibysResenyvoirs Worcester Mass3- 522552 555ccc0 ac scaeacsesess|tsacesecce= 

10, 000 Massachusetts Fish Commission, Wilkinsonville, Mass.....-... 
GubRichards  Wepnalimet, Wass 222552 ccoce ce coset asc4sse. 
E. C. Wood, Plymouth, Mass 
Massachusetts Fish Commission, Paris, Mass... 
Lake Winnepesaukee, Laconia, N. H 
Crystal axes GLrantone Na Eb vere uscemncnc cess asieasesoser acces as|sccecemicee nis] 
Penacook Lake, Concord, N. H 
GTAMITOPUS KO MMCEMOUN (EH) a. o2 cob oeseccidewecie o oes deeeescieecees 
Lake Winnepecket, Warner, N. H 
Tewksbury eoug Canaan, Nom 2.265 esse ooo csa cece css esse 
hakesrarieton: Pike! Station, Ni Hoo. .2sc2 sce. c2eekeee cee oe See 
Dan Hole Pond, Moultonville, N. H 
Sunapee Lake, Lake Station, N. H 
APMaBISclOWwNEranchville Nd ccs asacs ececccosseseesecceeccee 
New York Fish Commission, Caledonia, N. Y.......--.-------- 
JamesAnmim 3 T- OAledOnia Ns Vocco2sn- cc ncccees secs eactee ce. 
Wailmurt Club yNorthiwalles NOY. 2 Ssecd sa ced eek. states 2. oace5 
Wieioikell thoxedoParkoNi toss cnecccscesccdoes sdaewceeeds 
Otserouwbake Cooperstown Ney ooo ccens-sabesets scot ea eemes oes 
Harris Pond and Mill River, Woonsocket, R.I...........-.---- 
Utah Fish Commission, Murray, Utah 
Clyde River, Derby, Vt 
Cunpinn lake Greensporos Vibiew oaseosc cose se csescsteceesccess|sceonceesees 
ItHerAverlsrona AVerll Vtuscsacccstcstccderescesasoce sees 
MOREPEONGMWVESHMOLCS Vili. oo2s6 2. a cnesecetcacscesescse stele ses 
Willouch by bake Westmore; Vito. cc ces sectccisacseescsée he ctee 
PakerMiuimMore Salisbury Viboa2.sssces chee soo neeecessttceessee 
Vermont Fish Commission, Roxbury, Vt 
J.B. Fielding, North Wales, England 

523, 655 98, 565 

Silver salmon: 
Roruemivers Pratl Ores? 23328 ache ks oes ASS Ue eee neces 
Roguemiver Rogue River, Oreg 22s. s6eetcsnste os seee sec sceks 

90, 000 
334, 5380 

424, 530 ce mw ew meee cece cee ec eee ees e reece estes wees tween ewe ewww ewww ene) ‘Ea VOU |--- eee eee ene 

Blueback salmon: 
Baker Lake, Baker Lake, Wash 

Steelhead trout: 
Alex. Von Boxel, Cimarron, Colo 
Lake Cobbosseecontee, Monmouth, Me..................-.--- 

3, 371, 000 

Big Sturgeon River, Indian River, Mich 
Thunder Bay River,’ Turtle Lake, Mich .2:2..) 2 s..2..2<5+ 25+ 
Baldwin and Sanborn creeks, Baldwin, Mich..........-...... 
Spring Fork and Sweetwater creeks, Wingleton, Mich.......-. 
Greens and Floodwood creeks, Leota, Mich..............-.--- 
North Branch Pere Marquette River, Branch, Mich 
Little Au Sable River, Fountain, Mich 
Tobins Harbor, Tobins Harbor, Mich 
Mesterniver Dulith, MIN sos sccanssescsckncesisss sacs eke 
MieeberGreeke ) Wluthe Minn see cskt kee eels ee ecb eee cette 
Lake and Stream, St. Paul, Minn 
Pickwick Creek, Pickwick, Minn 
Lake Reno, Deerwood, Minn 
isang smake seronnwells Minn sch: sasacchmaccesaeteaaccoscse 
Lester, French and Sucker rivers, Duluth, Minn 
West Branch of Lester River, Duluth, Minn 
Bridge Creek, Gallatin Co., Mont 
St. Lawrence River, Cape Vincent, N. Y.- 
LAGE Taliere Wino) OMeSh: (oece onaeeanessousenaorencorsodnces 
Willoughby bake. Westmore: Vte.-.5..-56..scceeeacck ete seee 
Bean Pond, Wheelock and Snyder, Vt..........--------ee---- 
Crypt ak cp BAnLOU Vinee teases asm asns sem aso ees se eneee eee 
Fairlie Lake, Fairlie, Vt.........- Peewee wwe eee eee eee eee eee eet eee eee eee eee ewes ee eee 
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Rainbow trout: 
Black Water Creek, Jasper, 
Big Cove Creek Mill Pond, 
Big Spring, Huntsville, Ala 
Applicants in Alabama .... 
Oak Creek, Jerome, Ariz .. 
Oak Creek, Flagstaff, Ariz 
Clear Creek, Jerome, Ariz. 
Big Creek, Rich Mountain, 
Fish Lake, Pine Bluff, Ark 
Spring Brook, Rogers, Ark 
Eagle River and Lake, Berrys Station, Colo 
Artificial Lake, Salida, Colo 
Fryingpan River, Thomasville, Colo 
Platte River, between Grant and Cliff, Colo 
Eagle River, Berrys Station, Colo 
Trout Lake, Grover, Colo 
Applicant at Sterling, Colo 
Copeland Pond, Seymour, Conn 
Connecticut Fish Commission, Windsor Locks, Conn 
Applicants at Windsor Locks, Conn 
Beaver Pond, Pine Orchard, Conn 
Pembleton Creek, Ellendale, Del 
E. G. Shortlidge (State waters), Wilmington, Del 
Spring Lake, Cedartown, Ga 
Cherry Log and Rock creeks, Ellijay, Ga 
Tallulah River, Tallulah Falls, Ga 
Wolf Creek, Turnerville, Ga 
Anderson Creek, Turnerville, Ga 
Deep Creek, Turneryille, Ga 
Big Spring, Calhoun, Ga 
Fish Ponds, Calhoun, Ga .. 
Ivy Creek, Clarksville, Ga 
Santee Creek, Clarkesville, 
Amys Creek, Clarkesville, Ga 
Crystal Lake, Dalton, Ga 
Pacolet Lake, New Holland, Ga 
Lookout Creek, Rising Fawn, Ga 
Fish Lake, Toccoa, Ga 
Applicant at Dalton, Ga.. 
Bee Creek, Olney, Ill .... 
Spring Brook, Bristol, Ind 
Trout Pond, Rolling Prairie, Ind 
Early Lake, Durant, Ind. T 
Crystal Lake, Dewitt, Jowa 
Snymagill Creek, McGregor, lowa 
Spring Creek, McGregor, Iowa 
Maquoketa River, Forestville, lowa 
Mill Creek, Bellevue, Iowa 
Lime Creek, Mason City, Iowa 
Upper Iowa River, Decorah, Iowa 
Big Cedar River, Osage, Io 
Turkey River, Cresco, Iowa. 
Wapsipinicon River, McIntire, Iowa 

Tonia, 
Upper Iowa River, Chester 
Turkey River, Fort Atkinson, Iowa 
Red Cedar River, Charles € 
Des Moines River, Estherville, lowa... 

Details of distribution—Continued. 

: Fry and 
Species and disposition. Eggs. finger- 

lings. 

Steelhead trout—Continued. 
Skacit River “bhinney Creek. Wastsac ce = ase ceciesee esse ens seeeee een 85, 000 

Quartz Creek, awash 2: 5: cc.7 weksecsieees sect bee teasers 25, 000 
Hischer’ Creek: Orienta; WAS. -ceele cose ce sos cassis Sot wee coos ceee SH Cee eee 
Christiebake Spooner, WAS*.~. ose esse sens sone cence ainatee| pale ee eae | 10, 000 
SE hands Centennitaly Way Orecacers ce ccc oc /les einaice elncinisine see 33; 000% | 23. aaeeerere ss 
Se VaenOsna prick Genmanveaaecsa-eecaseascereencesscieseeee 25; (OOO lis sseeraarate etereecs 

PO tae aie See te aes cies x eina ats selene Sas cceaieciemeesee 68, 000 389, 196 

Loch Leven trout: 
Troutuake dsho Springs Colo scpesesscmsc seen ceee cin me oer oeeeeneeee 3, 000 
Orchard:hall Brook Plymouth, Michs = c.-sssce=eesese sees) econ seeeee 10, 000 
Wan vEtteni@reek: Ai Sables Mihir scenes sas -aeeeance cee eeee |= See ese eee 39, 000 
intermediate Lake, Bellaire, Mich oe on ee eee aia eel 15, 000 
Lake) Hamlin, udington, Miche. oe oe en ne a minal 15, 000 
Spearhshi Creek smimorey Sw Wallkomepe oe ees cic seiceenioanes same ae sa aeiee sce lsd charec eae 
Box Hider: Creek; Benchmark, S. Dak... 2.4.22... wecee ss soecie| oeulo sees siaee 4, 760 
SpearfishiCreeks Speartish, S2Dalkers --b ase oe mas camciacle ese aeee neers 4, 000 
Trout: Ponds; ROUbaiKS. Dakss Kock cede ceueccescc ce aceee ee tee ee eee 5, 000 

Total se Sacdeccade eos essansceme casicisees eeiucseaiviaessniece| mek eaaaaeias 91, 760 

WANs e nts occ ciske caass mee pee eae 
Gadsden, Ala 

eee ae PORN RR 

Gian ee re pepe sree eure ape ereine ieee 

Rieielejats Sms iwinve c eoeinlls me alee ott al] Ce et erates 50, 000 

WWelinc dee ecco s enemcee nonce Aol eee oo 25, 000. 
We sists occ arecraioniae sieiovsya alelatetoass ste) mine a lerein ate | eisiemrnrchettacise se 

TOW rene cee ie oe ee ae Cee ean 25, 000° 
MEO WE dein Sciccine haat oe ceu'sias saree sos nee ee Eee 25, 000 

nia sro ala‘eiaie a Selig oni wlale wae eee sl Rietetectaenint 25, 000 
CY) LOWS. oc cuca accunesaeencion soot Cremeneeend 25, 000 
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Details of distribution—Continued. 

Adults 
and 

yearlings. 

Fry and 
finger- 
lings. 

Eggs. 

Rainbow trout—Continued. 
Maquoketa River, Manchester, Iowa 
Spring Branch, Manchester, lowa 
Canaan Lake, Camden, Me 
Lake Penneesswasswee, Norway, Me 
Phillips Lake, Bangor, Me 
Twinings Branch, Belair, 
Texas Branch, Texas, Md 
Turkey and Painter branc 
Spring Branch, Garrett County, Md 
Muddy Creek, Garrett County, Ma 
Fishing Creek, Frederick, 
Bennetts Creek, Frederick, Md 
Mine Branch, Minefield, Md 
Branch of Youghiogheny 
NorheBlade Pond) Swanton Mdiie so 2. Ss -coe oe cee eer ee ae (ars See ten ae | 
Brownings Dam, Oakland 
White Oak Run, Oakland 
Marsh Run, Oakland, Md 
Trout Lake, Oakland, Md 
Lake Jorosa, Glyndon, Md 
North Branch and Paint creeks, Hyattsville, Md 

i Gana Sais Si a 

thes, Parkton, Md 

i bee ee fe i NPR De ae Ta RA A 

River, Mountain Lake Park, Md ..-|.----.------ | 

, Md 
Md 

Maryland Fish Commission, Druid Hill Park, Baltimore, Md . 
Lake Quinsigamond, Worcester, Mass .........-------..------- 
Pine Grove Pond, Williamsburg, Mass................--.------ 
Massachusetts Fish Commission, Hadley, Mass....-. 

Wilkinsonville, Mass....-..- 
Eek sphrook Millbury. -Mass <7 os... .cec.scccdecem eccece-decee 
Westie@reek Hastings! MICH .. 2c ec ececsscsecckessseeeesets 
St. Marys Rapids, Sault Ste. Marie, Mich..............---:--.-- 
West Branch of Cedar River, Harrison, Mich 
PELChe Greeks SGM ower MIC Mier sciaa cnc cisecee ise ccna aw eiuie ct 
Tributaries of Paint Creek, Oxford, Mich 
Black River, Onaway, Mich 
Titibawassee River, West Branch, Mich 
Huron River, Milford, Mich 
Pigeon River, Rondo, Mich 
MERTECeR VEE MUTE N MII So. assets tains cen aicccotacaaace as 
Branch of Lester River, Duluth, Minn 
Fish Pond, Gloster, Miss 
Brazil Creek, Bourbon, Mo 
Flat Creek, McDowell, Mo 
Lake of the Woods, Fulton, Mo 
Spring Lake, Republic, Mo 
Ash Cave Lake, Dixon, Mo 
Distillers Pohd, Southwest City, Mo 
Galloway Cave Pond, Galloway, Mo 
Bryant Creek, Mansfield, Mo 
Spring River, Verona, Mo 
Bennetts Mill Creek, Lebanon, Mo 
Baker Lake, Dixon, Mo 
Hahatonka Lake, Hahatonka, Mo 
HinhyPougd’ Carthage MO cc se6c soocnic essen os one sient ees gone 

Kansas City, Mo 
Exeter, Mo 

Hickory Creek, McMahons, Mo 
Bennetts Mill Spring, Bennetts Mill, Mo 
Schlichts Springs, Crocker, Mo 
Blue Lodge Spring, Bourbon, Mo 
R. D. Kellogg, Lebanon, Mo 
John A. Williams, Verona, Mo 
Nebraska Fish Commission, South Bend, Nebr 
Penacook Lake, Concord, N. H 
[Simi lAesRAVeLr yDOMET WN Elietsecn tee ae siieane occas oe aniciciesmicrent 
Webster Lake, Colebrook, N. H 
Cocheco River, Dover, N. H 
Chas. B. Clarke, Concord, N. H 
Spring Brook, Ramsey, N. J 
Fish Pond, Gallia, N. J 

Riegelsville, N. J 
ECL OSI aEV OI GIOMEtA IN GION: = oan cces clescieccesiecn tse asicecs 
Gonzaloy Aroyd Creek, Springer, N. Mex .................---- 
Alamositos Creek, Springer, N. M 
MIsHEbOnO aS pLMeer INOMEX..--sorcccecccsc-i cence sn cnacew nels 

TBR em pee ate ra ie iain w/olatsinieininie ontel ale aelererate = 
AN VCP AS NE MCI sence sais sos Seem = sina ecaa= 
BEST ca ye Nae WL © Seas eta alerts = icicln se wise istere ati imtalatelatatel= 
IEDR ES IN PRES tee e cieistiansietsic,<'= eisiv sista easel Jone 

Indian Creek, San Marcial, N. Mex ............--...---.2---0- 
Wynantskill Creek, Troy, N. Y 
TISHELONGMPEMIGROM AN AuY te nec ao oe niu'c mainjecininin cicie aim ainiaeielesieainare 
Batten Kill Creek, Cambridge, N. Y 

wee wee e eens 

ee leew eee 

{ -- 

wee eee twee 

ee 
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Species and disposition. 

Rainbow trout—Continued. 
Jacobs’ Creek, Watertown, Na Xiesevecesece car cecceoecasaseses 
J. Stens Creek, WalterloOwniiNic \icmcscsm aces cos ess Seen nas 
Jimmey Creek, Watertowms Ni sscesessecseans ssc scccmnc cen 
Silver Mine Branch, Hot Springs, N. C............:-2--...---- 
Sprine Creek MHoneprimeaiNe Claw lesessscacccoecssnncsoaneces 
Nokomis: Mill Pond, Wexinetons iN: © teccs-c.scnccseeeese cscs 
Rishi LakevOakiRiggerin. Ce ces. scsact cece scccaseccce neceer 
Blk River, BilkePamle WN Cec teewinccccasset ens ceeacnsesaceene 
PASH MAOMC nS OLA Nel cmtctemstie eta cena 

Morrisville, N. C 

Mill pongo wlang: aN ©rcce serine cs eceeeue ete met cate eee 
French Broad River, Hot Springs, N. C 
Swannanoa River, Black Mountain, N. C .................... 
Savannah and Green creeks, Dilsboro, N.C ..........-.-.-.-- 
Steele Creek, Morganton, N. C 

Camp Creek, Morganton, N. C 
Rose Creek, Morganton, N.C... ccc ccccccccceces 
Johns Creek, Morganton, N. C 
Upper Creek, Morganton, N. C 

Devils Creek, Huntsdale. N. C 
Hollow Poplar Creek, Hollow Poplar, N. C..............-.--- 
Bolden Creek, Bolden Creek, N. ( SURES amie s esis be esbioe aeine 
Trowt Fong Durham wNaiC ers ees coetecateeenncecne cheeeeene 
Mine Porki@reek MinerWorkwNeiG 22 esecsceeececue nce seamen 
Jacks Creek Jaeks'CreekiNOu pecs cescesccces cenee an enenee 
Boyds Creek, Boyds Creek, N. C 
Applicant at Roxboro, N. C.........-.--. 
CrAsischenck = Biltmorepin. Chrssscecn ce tene: ceeue oe toseenoene 
Horest River inesters IN, Dakoccss cane cesnaenccece oceessescbee 
Beaver and Cedar creeks, Springfield, Ohio .......-...2...--- 
rat Peter BbeAmManda ODO esas nae eceee eee ne eaten eee none 
IndianiCreek Woodward: Okla. 2-ccneseee scoot ocemeenne meemos 
North Canadian River, Oklahoma, Okla ..................-... 
AD PLICAN TETAS Oki ates ieee sen eh pen net ee ene ae ce a mmeemen 
NecanicumiRiver Seaside Ones cca. cereseeeeec sree ee aleeee 
Spring lake ChestersVallev, Passccssease- soln sees sce cee ene 
Tributary of Susquehanna River, Cush Creek, Pa... 
Musqueto Creek, Williamsport, Pa .................. 
Mountain Brook uandstreet Pars =..ecccee cee meeeeace ceases 
Windsor Furnace Creek, Hamburg, Pa..................------ 
Dolphinihum TOMMsSto wie ace seceancace ones cece eeseeeneneenas 
North Kall Creek iRObesSOnIs PAs stece-e-ee-e ee eeceeeeeeoeeene 
Sphaxolfcposabol=nd ey oh ay U(elautea act yee ee Sd Bs OT oaces sae 
ARDGapyRun Ween aba s sso. sea tele ee ee 
Rong Creek min  uehiehw Pats soe see ee een Dead eal 
Prout Creek.Lehioh wasters nics ee ein LCE Nee eee 
StonveNune Mahan oviGitvelbaesteeckerebes tt eeent ceemen meer 
Messer, Nigger, Hollow, and Rattling runs, Mahanoy City, Pa. 
tone Creek Huntingdon Pac asoeesnenee seen cee eeeceeccberee 
Spruce’ Creek, Spruce Creek, Pa .............-cctsece 
Shermans) Run, Riddleshure iar san scccees see eeseceeeskeeenne 
CleamiRun Dubois Pas sasseccs semen cet ok co eeee te Eeteebuheee 
Allegheny River, Coudersport, Pa 
OU CreekemiTansh el ae reas. seco cnecisecaeelseiste Pcie cere ceLeee 
Bailey. Creeks Mansheld Pal os soo. csmeion oes e eee seen 
Ml Creek Mansieldib alent shake oe oe oe on Po ces celereioieretasloe 
MishyPongbellevermon th aesns-cec csc ccte ce deeieniceeieecee 
ARojoval=Coyakdaebaty ifalakals(oya opbud spud oto n ee oy ne enn OE Oe Gap 
aD PLU HEV na yD aim AiG Visi nb sees cet ceis coe ciccictciecictelate se tre elcicetnns 
Cushen Creek, Grant, Pa .....- Sa ae eR InY seve teinlclate wer eto 
Falling Spring Creek, Chambersburg, Pa ..............---...- 
OucensRun WockHaveny Perec aca. ecscanacecs seuss eeeesoee 
Sugar Creek, Columbia CrossRoads, Pa.............-......... 
LTOWUU SUC AM MICH tbeM, Bla taninteclslseteraicte ae valsicere era grete ciate 
Rattline Run Gordons eat. oces- accesses ccs cece ceaeaeseeaes 
EocustiGreek sMahanoy Clty. Par cnnectes ace caeecieaioesaaenemene 
Trouti/Stream, Mahanoy City, Paso cescs. cece eccccccencoacacens 
North’ Fork Creek, Johnstown, Pa sohlsssssseeccccescoceusence } 
DTOWU STPCAIS FUMUCININ Sie Bisa cic elsetae re st ataietatetstelnioretciciate mraletet crores | 
Starnucca Creek, Starruccad, Pasnctc cade cunsecweccienenenerees | 
Reform School Pond; Morgamza, Pa. .cs.2..chssctocecceccsacne ; 
Tributaries of Clarion River, Foxburg, Pa ............-.....-- | 
Clover Creek, Altoona, Pa 
BopsiCreek, Altoona: Pa eee sass ode aoa culodee sire 
MomiCnreck Stroudsbule WPastee css sa sccce cones one beeeecae Sonal 
GOGEeIROD CRUD CKEsSCOMP A are cisieismiainiainisneetecimeistehteme mem ereetee 

Fry and 
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lings. 

Adults 
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yearlings, 
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Details of distribution—Continued. 

Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. yearlings, 

Rainbow trout—Continued. 
PROUD OLSRCO PO xin atesame baw cee .cimseie.c.e memes BNA e os ed Reamer cece Pamceer scene 500 
ORAM ORM GLesGO ae cis areck acre ceeianesaasaiciclsins sacisccalllwsivpcisiew ona Sace@ateteicd ae 500 
UNIMON COLO AAU GIS ToTe Ne Set = AP A ne ee Site IE ie EA me Mme] (mine ee eae ae 500 
RAE cue DLLME CO DA rotate a ateteraloleerecereieincelatcininiarsiaim= “iniisiai-gal ieiaie fo) = -|» slam oo slew aa 500 
REUSE OPEL! NOPE SCOR Pike Bien cise etre aetna st ha cicalnnw eldiaiaraseatere,all else aie ciemre [ee eee atid wlekc 500 
MEISEL CORO Re EL OMEN: MBit vaya'atotorare etoarajercin nid -eravan capa m=\as,c:6'5 2.0)<)n/e/3;0]| a wieele elem ete lemae Siakaciaw ace 1, 600 
RTCTINITIONG DOC Key DRELDO UU Mele eee el nox kako ctsiaimale aimpare jaca atom ah] cote o Graiok os all arms lac Patera ate 500 
FAO He CLEOK MLRCMON balk Bui seam a nraiepatiayys\a.</aog </aieieleielaiese=io|llateiee mee a 'a-mickell Wereercele efeiee aie 500 
Wicdle@reek Tremont balccs acces enismi cecil Seiniciaictctuntemiaeresejicse y= 500 
Mivtera Creee DEMON, PAscs. oemcccns Sails tcc eu asia anise as 500 
ETH IT VENOM ONG Gin ccc oclec.c cence ecajeinieninejncinaee selatees 500 
Black Creek, Tremont, Pa .. te 500 
FETOUT COUG) RAGNOLIPE ncn o sche ccanaes ame 5 500 
Mitchell Run, Snow Shoe, Pa ben 800 
Jonathan Run, Snow Shoe, Pa 600 
GROEN ONeG MA SMOW SOG ED race nisin me nis ncinrs aie nie(eimin aigisinyeiaieainm all ses sia Sewers 1, 400 
ETCH AIEUIAIE FLOWS OR PED, a oo oma aio-c bana wie mic erateie cintsivis mime O\=ja'esiajsinsell Seine so Sue Bae 600 
Oley Creek, Upper Lehigh, Pa 1, 000 
Vie Cri Va) UIE ER ETN LIEB cyorare tn tatera.ale wjciciaisiejcloietelaiasarajavatage a Sieve 600 
RGU CE ONCe POU VANCE B) ae.e = wie crs oles c/cpale mcteicias sls ops,cmlaysiaeielns ase 500 
BOMURwerdoOw, Lond IBEGtord, Pal oo. se cscccimesinciseicinnjeje eo mins os sine es losis oe een 200 
ROURVN ELI LO WOM OLY Ah. ) o oicia = /eiceinn « aynjeceleinic,oejeiarsia1=,1sinimie(oleisys |e eteiminne 's sturese cillete ioiAemicle smitane 500 
EMUNTersn Vale Creek. NEW DPOrt, Pic <n csmjanecinnininemceiedeieeeca| eects eo cimelsiceceeccescee 1, 000 
Pe cure Een ES SUEY FE ULE LO cm ee cleo clare bra oiceicistaeisiais sisicin ainin ei dteinic vlo'ell lemmas oe Oe a bea sence sear 1, 600 
PNRBUXUTIMENL ECO TUR UE eae are cleys mrateietepern canis eisiniieiepe seiniciaie, Lactate Meissinieve oar an eebaaceeeme cee 1, 600 
SDI SUEOUSEICTCeK POCMMIY IPH) cise So ecnpatare cia sine piersinieniare <rel| Carer qeietelerecte all cette mera acres 500 
COUN DY OTK PB) oo cisiniece vo cceinyecesne,c Beene eine | nee ccee ete laaas eee ease 500 
MILLET A UEU TEP ROTO EO 5 sin sins oa ac nae icics=pereionti aja Siaminin a rele iaimielaye 1, 000 
Piney Creek, Martinsburg, Pa 500 
Clover Creek, Martinsburg, Pa 500 
Trout Pond, Martinsburg, Pa.....-.....--.- u ae 500 
Green Spring, Newville, Pa............... ite : 1, 200 
Metort Spring, Carlisle; Pa... 2. 6. --cne cece ne 500 
UC MMU INES ISCO es a nn aimiste ios a cs nlate Sc. a s/aeleisie mivleie njeiejsicicia.«\sin:n,ee 600 
/Ary oe yoke bag 22) chet kc) Ce a ee 400 
Witton Glee OmePOVIG NCC. uailis. cea scans ape'sjae vie,aia'sa)elalei se elec nisi t mie sciack esl eee sete eeeee 500 
REPO Ee TOVIC ON CR GLa crercicyo ctamiale wa cereiciarsls Ga cinjeciecsicieseoael| tees selceene DODO HI Fap- ae he hae 
UTSBV LOU AE Pn ULE LCL ONG (i Orsini ce sec erates nie ioie asciote ate are cisjeimierciascicra |le.als niente tele ston llelseimamioe see se 1, 000 
Sa ReA CONG DAT LATIOUTS (SOs. sun nc, lccien.dckicw/ecisincec ence eseciee oneal lao cet ce cee. 500 
PouunEecolety River Campobello;S! C\sc 2 5 - </-/2~.tendesinnes ces) esses eenas | seasmedsnaeese 500 
KAIROS) ea ken Camnponellos§. © os cm sarin <)<in/<;-toicin om e(jepntiareeiasll sivcic owieiewie Celle Geasepnearatie 500 
POOR ORM OMU ESLUIIA gates cA URS ran iereie miaiels pe eyava ctu Sia aiatctarea tate nicioeiea rel ace ajel| SNetacie wat a SEA eee a aes 1, 000 
Pippen Spearisn Creeks PE lMOre SM Kos on coerce cae mate alse ctecinel| clam eine ccena| se cnwsineiveriets 5, 000 
BGRVEI Greek BUialO GAD LS. DAK. .ccinasces netic cmicte cing cle aellisnecreciicle clsall ye cn cbeteeta cts 5, 000 
Bpearush Creek Sneartish: Se Dak oo. cse.csm rc niet teicicomamnielseintane eel etaatse aoe 260500!\|aecbn Sent 5 are 
mock Creek. Rosebud Aigency, 8. Dake conc cece ceceiccccniccnalsisece cccncee 5 000) | Se tee nemesis 2 
‘SPevileeyee J belie) efi a CRY Ne Rp a ee ee eee els Se eer oe 300 
PEL OUMLONG MB OUVATs, TOUR <..1c)-matciee cisiciacre paiapeim. aie rea ele eievisiare also | se ae apeiermctala| woe egeee acer 1, 000 
PPE epUA KO TC MAM OORA WON secre scamccne dacs meeneuce seca or emebesmasa| ep teaeceeneine 1, 200 
Fish Pond, Chattanooga, Tenn............. 335 1, 200 
Richmond Reservoir, Chattanooga, Tenn . SoC py 1, 200 
Willow Lake, Murfreesboro, Tenn... .............----- eRe Rem asc t mete (ae ere eee oe 300 
Waterworks Reservoir, Murfreesboro, Tenn 300 
PUREE ONIo SAT LPO SCHONIN noc tic cater nacniae ciate ore wie bate eraroal| elereieteie Hom acne | Meee cence 300 
Roaring niver and Tributaries; Algood, Tenn <...--.2...2-2-.|s<cceeeessaeleacescca wigsiais 1, 400 
ISCHTRUT EC CAUP OOM LOIN os fat icnnie ce troisie icles lice hare nisictamoare eeca| coe care cansle lel cigar stleteae 600 
MUN SIO LEOL PAIS OOU TM MONI) srisiz chose occ smiciotaisia/s ernteisncisyersinre nell’ oe eee SP EISE eee eae eee 700 
irtletowm Creek, Dueletowny Den. <2 coe cos wee oniculerisnsice|secae.caetio cls) Se emiesineeiac mate 1, 000 
HSN eONG SE MASON. Den. aes. scemianac dole cee Sema nc cee/tine ccs cee seme oa] Getontet aR eT ate 300 
EOC RACLEE KAP ROCK CREP K EON hoc, cetosiacleciaie secieciso cate enrcicia Salsloiete eioieien| Soe cee eee eeee 3, 000 
NG KAR ONG WUTC TOU ye REIN se ce emeee ce aatee am ste rian sie een ie/ai ace) ne tece ected oot | eevesteaere ei seaets 300 
BCA VOR MaMa ken CLAM bei mene te cme a cer ci w cis,a.5 orall elere mlelafe ote a onal | ein ete-s Sree ate totes 1, 667 
EOC LONG CLONCSDOLO LOM Isnioc 6 cece nice cote c cme mkcnniacinc |e occ cm erate sell meitete cee seer 1, 000 
MRCP POMC enrUL OTTO ty ROTI tre oe asa a oyot icin asain nies wicharn gta =e) AS aia Gomera oot oni 300 
Doak, Middle and Paint creeks, Greeneville, Tenn ...........|.-..--.-----|--0---+0---005 1, 000 
NWrLaLI CULV Cr NOVA MRO ws oc.o cs scan es uinicione one are ania ne Ege Gahectee ae Seeknc Seer 1, 000 
Sinin ei OreckwNewnort, DENN 5 sui ss ems stacninwanen ee avieea| cits semmiseelsccmlenemsmmeee 500 
HERDSEOnC Wiad NOMI cc sc c.c cos coda cecne.s.ccman saben aaadaclosecwemaaces 300 
Flint Springs Lake, Cleveland, Tenn 500 
Silver Lake, Cleveland, Tenn......... 500 
Spring Creek, Cookeville, Tenn......... Sf 1, 000 
VU RaVen ROCKLOLO RENN os. os1o2 oS sachs osm cin us aloe mmrone poeellewon ce aemes 1, 025 
PROUMRONONCOMMN Dae RENT) ou sco ecco cise cuiccue~scceccccacicices mee cmeioetienne 300 
Big Richland Creek, Waverly, Tenn 800 
PIMOICLEC EWA VET VU sLON Meier eset a. «sess ccje deuce enlaces nee eccleecesseeemee 300 
PLT ACOIOTCEH VV AVORIM HOLM ct .s0,nj0:x</=\<a)a'a<< nae nae nen os oe Soar eres Onemee 300 
MISH GnO Me wASDUNe beni. oom as cckicces «acesaamene sdeee tonbeeeeeseee ee 200 
Martins Creek, Martins Creek, Tenn 1, 000 
PAINS GREK MASON RLELM as sacs fenien a 2'0/= case nemencnaaseneleaerees ance 6, 000 
RICE Creek MIACHOUG MECN 3.222 ccdc sess dns vec a acicn aceria ceeemulecceam temas 2, 000 
COMCYA MORE CICK. HIBS HOME y LOM ic ictacors aja.<a'sm niece asters reieleiometsGislewistel/orbleisie'syele' vivre isie'« 4,000 
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Rainbow trout—Continued. 
Dicks Creek, Dicks Creek, Tenn 
Dry Creek, Dry Creek, Tenn 

Eggs. 

DitkensiCreek, Dickens\Menmne- a -esccseesce sec ocewe eres eeee else areeatenes 
Beaver Dam Creek, Crandull, Tenn 
Rockyfork Creek, Rockyfork, Tenn 
Spivy Creek, Indian Creek, Tenn............. 

Unaka Springs, Tenn 
Nolachucky River, Unaka Springs, Tenn 
Fish Lake, Mason, Tenn 
Carrs Lake, Tazewell, Tenn 
Higgins Creek, Ernestville, Tenn 
Bumpus Cove Creek, Bumpus Cove, Tenn 
Higrins' Creek. Hicrins! Creek: Tenmnince sec chee eeeceb ase caesar seee eae aoe \ivsta elepteeeee 
South Indian Creek, Chestoa, Tenn 
Underwood Branch, Bluff City, Tenn 
Barren Fork Creek, MeMinnyille, Tenn 
Watauga River, Butler, Tenn 
Spring Branch Erwil Dene. ssccce ces acchaat eee emetic ease aseeeee eens Re a ae 
South Indian Creek, Erwin, Tenn 
North indianiCreekshrwitl Dente eeree -eeaee ee eee eee eeeeeee 
Broad ShoaliCreek: ryan) Mennes.-erenueeeerececeees eee eeeel 
Buffalo Creek, Buffalo, Tenn................. 
North Indian Creek, Unicoi, Tenn ........ 
TPanks (WNMIS; Nex ccs sciecechsioes wclcteneeeeee 
Waterworks Reservoirs, Ennis, Tex ................-.-------- 
PONG MM MMS REX. Saec seeceu a caee mee en ee ee eaneeceseeeiecee 
John Sharp, State fish commissioner, Murray, Utah 
Beaver Pond, Proctor, Vt 
ClydeiRiver New porte Vitesse. lee kee tee eet aie ences 
Bean Pond, Wheelock & Snyder, Vt 
Willoughby Lake, Westmore, Vt.............-.--..--2------+- 
Reservoirs yNCHDUTE MV deseeeeacen ene ease Rese near eae ee eee 
Trout-Pond, CedaniSprings Viawecsseseceeceeeeeateeccenece eee 
Martin'@CreeksBoonsiPath\ Vasesce-e asus osiene secece eee eee oes 
Ice Pond): Cumberland* Wan esescsenececs csc wcke ues ceenseceenee 
Trout Pond Burkes Gardens WViaiees2 eee se cee a eee aeeeee eens 
North Fork of Catawba River, Fincastle, Va................-- 
TroutPonadtBrigses VViaieasccsacaasee acces Genet een eee beset eee 
Cedar Creek, Winchester, Va................. 
Vance Spring, Winchester, Va 
Bobbs Run Ww WinchestereViaa- ss sssceeeeceeee ee ckicn eect eee emcee 
Mish, Pond {Milford y Waesssse sce seeacel eee eee teen ee ee Reeee 
Goose Creek, Plains, Va 
Fish Pond, Spencer, Va 
Wolf'Creeks Vaenn a, | Wiaie ances ccisiva Saree oetroeiseeek cece bueamwee 
Mish) Pond Cumberlands Wayissso--<2-52- see nee cee cakes eles 

ScobtsyillesViasososeksose tee ae aace se eeeR eee oeeee 
Wash Creek/Ohivmch; Wale csescasessssuctcceees as ccee en eeeeeeeae 
Milland!ClifiCreeksbynchy Vaeaee cee seee ee eeosee ee eeReoeee 
HighyPonG' .OntanlOwViatcscss caste eee ee ERLE eee nee ae 
Millpond DrapersiViaieko ossnsssu ease sale veo kee oncecee aeaeee oes 
Prout bake sRural Retreat.«Veesc-cosnoscneeeseebaccs nee oe nen : 
INonthiork Creek, /Northtorkes Vie occ. cee senccenneuecncueeeneee 
Mish Pond Ro whatansVasenac cee assceecenn eLORLEEee noone eee 
GrahamiCreele BuntordsViaseesccceeceeee nee leLeeeEeeneenee 
North Fork of Holston River, Ceres, Va 
Mish Ponds Manion) Vall osscsccccsenssceses 
Back Creek, Stewarts Draft, Va........... 
Glade Creek, Blue Ridge, Va............... 
DryeRivier weHarrisOnbulgeViaunsceenecrcecescerereceeeeEEeLneee 
Appomattox River, Petersburg, Va 
Stony Creek, Petersburg Wal -soss nec ceeee creel eee eu Leet eee 
Bailey Creek, Petersburg, Va 
Lake Spring, Gap Store, Va 
Paper Companies’ Reservoir, Bristol, Va..................-..- 
Goose: Creek,“ Bristols Waist ss sices nese eleeenataceacasceeeceneee 
Brumbley Creek and tributaries, Abingdon, Va .............. 
Light Top and Laurel Rivers, Damascus, Va.................- 
Mill'Creek; Christianspurg, Va ccc cremtewicioeiecelesiak acta eee 
Trout Brook;) Strasburg, Vasosssss ca ckslaweaccuieelsicseeeeeenene 
Berry Creek. Pond, AMHeTSt) Vidic = ccccaceweecuc eens eeeeeeEeE 
Reed Creek, near Wytheville, Vain 2) sac ecteccalsieleiceeiee ieee 
South Fork of Reed Creek, Wytheville, Va................--. 
Tates\Run Wiytheville: Valeo ccs cac chee ccc occ sueceecaee esa 
Little Stony Creek, Pembroke, Va 
Dry, Branch, IN@rrOWS!(Vaiessasacesienic cece. 
North Fork of Clinch River, Tazewell, Va.. 
South Fork of) Clinch) River, Tazewell, Vaiss. occ. ncceeelee|oesmaseeeesalemeee= 
Laurel; Creek, | Elliston Wars oe 2822 boss ictere wa care eter wotslele ieee ne Soe aeee ee | semester wes 
Stony Creek; Elliston, Veisoe nies cba ouccccscleictem elec eetocte onl ne oa cnteceec oe cemeee etait 
VENUINSSICIECK WATCAGIA, Vals sencomecseuceseteebecuacetlstes 

Adults 
and 

yearlings. 
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Species and disposition. 

Rainbow trout—Continued. 
Spie Creek, Catopaxi, Va........... 
Cove Creek, Max Meadows, Va 
TPO t EKE ROGNOKEC, Vile 2355 co scicc cles cs a\aictnisiniere:sinictalwiereelctere'eiea'e 
Minikrer'Creek, ROANOKE Vain oc soc acces cisiw ainielareteiwenteieivieiersisteinele 
ISDE ORGS CroGhe uy, Viale cacistan w\ain aincinicloiaci'einfaleiiaiatefala'uiulolalalcin'e’~ 
South Fork of Holston River, Marion, Va 
Riley Creek Marion) Vdioccce ac cccicmier(clctecismic sape’eeiniv’aleiatsieleloreta 
perry Creek Abingdon, Vas sen bcs cteelae cecicstwicecieie clelcweeais 
North Fork of Holston River, Groseclose, Va 
Middle Fork of Holston River, Sevenmile Ford, Va 
EPO GAC eHUueCL NV Wen saeee mans cbis o tle nisinidistnicisiaiajolastaisistma'alaidiviet 
Gladstone: Pond, Gladstone; Vai. <2. Sein sscaaencaiecsacceicee sai oe 
BPLNS PONG  BIUGMONE, Vali een cant ola soisintaicieiciatnteiareis\a! wala 

ETA RMISO MPU WV Miaiaeiatastainie'e wieioleielaisg aicieloisieicl ete! atat ale 
Spring Stream, near Alexandria, Va 
Swan Oreck WaArmilnsier, Vaicnocac salebnicisiececiescacicincedonsees 
Buffalo Creek and Lick Run, Forest, Va 
Mu Pond RUral Retreat. Vas cas c« nicilnasireve ca Cebecteeces acts 
FROSMOKe RIVER MLstOns Viaiacs cass sae recc meals eeticitde nsstoee os 
Tributaries of Difficult Run, Vienna, Va 
Trout Pond, Rural Retreat, Va....... 
Stoubles Creek, Blacksburg, Va.............----------- 
Meadow Run, Petunia, Va 
North Fork of Roanoke River, Blacksburg, Va 
Mick branch BIACkKsSDUrly Veiss.< tee ccacew sac cs ctendesserossce 
Stone Bridge Run, Milldale, Va ............-..---------2-+--2- 
Little Reed Island Creek, Betty Baker, Va ..............------ 
Buiralo Creek vBayard. Wis Vasc nec cree nese wastvacremesclosisccecioeise 
INFO PORNO WH PION MW of Valera s ce eccvts ocstcw een scewiceed escindsejeine 
Buffalo and Cross creeks, Wellsburg, W. Va 
PRrOMLPLORGsbunnelton Wii Viavecce caw noacedaseetenacine cz nemee 
Cheat River; Morgantown Wi Qe s.ccocssccecaccccccsoasseces 
Hvis AL COATleStO WI Wis ViGa os cosa oe caiinon Soacuin t lelal oe 
Trout Brook, Rowlesburg, W. Va 
row Creck Aosta. WSs. cctecccscecodesaccecsedeaecies cise 
APTIst are ONG PATIEUSLA. WAS. ccc ccocsccecocceaddcesdevscsse- 
Poon moricCreek,;Avousta; WIS. ..c scccccncsscwsmiceneseecsce- 
Bipeouieree kvAlmMa Centers \Wikecti scone cces cbelawle nde sisi oe be 
Wyoming Fish Commission, Wolf, Wyo ......-.------ 
Has. Beattie; MCxiCO)cicce<sc-c eee es Recrow een Ss 
Walter Bailey, Malvern Wells, England 
Moreton Frewen, Innishannon, Ireland 
F. Bruggeman, Lemgo, Germany . 

Black-spotted trout: 
Chicago Lake, Idaho Springs, Colo...........-.-.-------eesee- 
Noullerssbake Ldaho Springs, Colous 222 s0<<<2ss0c0cccseccclese 
Hoch bomond Idaho Springs; Colo: o<s5. 6 ssc0cccseecincssaceies 
Hoda oreekeNdahoO SPUNES COlLOAc as os aisle as vivian slate naeic'sjo peters 
GleariGreek-TdahoiSprings: Col:..o2 iis once ciecic=oajecnsee seas 
hake Creeks Leadville iCOlOs sc isjanostrcja nec cie nein c.cicie scissile sine ca 
IRoemCreek Wea Givilles COLO. 2 iccs/ca see ielcloas)aterars visio oie sfoiseeie 
Savage Lakes, Thomasville, Colo 
PreK. MALE i COlOioaeecisis ones ae cic cists wemaieielnieisiesyaweeice ee 
Conecwspadyer-ATtOnito: COlOnje/\a6i< nr clei wleisies vicls 'e «malsjnicienioee 
Chicago Creek, Idaho Springs, Colo ..........--. 
Eagle Lake, Thomasville, Colo.........---.. 
Fryingpan River, Thomasville, Colo 
Little Thompson River, Lyons, Colo 
St. Vrain River and tributaries, Lyons, Colo............--.---- 
Texas, Mera, and Colony lakes, Westcliffe, Colo 
Clear Take, Georeetown, Colossos2 50025 2 se0 cs scicieesisinise ces tte 
HRSA CH CAC VINLes COLO ie sec ae nose aeepicisnriciwdsinea ein sleeloete 
Hagle River, Berrys Ranch) Colo...-....-------+--.200se00se5% 
Grissiev.Creel: ‘Glenwood, Colo 2. 2.c-vececcecncicccesemeciecaises 
Fryingpan River, Ivanhoe, Colo 
Piateertenvety BAlleys COlOs= sas ocins otc siswssn<ceeismsieinsie Solan sce 
Hunter and Maroon creeks, Aspen, Colo 
BYISME KEEN DASIC COLO ies coccinea sc cicwnccle's cieisisiisecnce's dens se 
Marshall Creek, Chester, Colo 
Beaver Creek, Aberdeen, Colo 
MOA CFEC KA GUNNISON NOOO sas sco sccess so tsiecieccls oosiec ans cmsme 
Goose Creek, Wagon Wheel Gap, Colo 
Boulder Creek, Black Hawk, Colo.......--..----.-0---cscccee 
oeveu CreeksGypsum, COlO pe accs-- cc ccnscnccceceescjecnne=nes 
Fish Pond, Buffers Spur, Colo........----..-- 
Alex. Van Boxel, Cimarron, Colo 
Crystal Lake, Hailey, Idaho.............-. 
Lake Ethel, Nampa, Idaho... Te PPP eee eee ee eee 

Eggs. 
Fry and 
finger- 
lings. 

Adults 
and 

yearlings. 

492, 496 

50, 000 
30, 000 
5, 000 

10, 000 
10, 000 
35, 000 
20, 000 
10, 000 
15, 000 
25, 000 
5) 000 

10, 000 
15, 000 
20, 000 
65, 000 
25, 000 
5, 000 

20, 006 
25, 000 
50, 000 
75, 000 
75, 000 
25, 000 
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Fry and Adults 
Species and disposition. Eggs. finger- and 

lings | yearlings. 

| 

Black-spotted trout—Continued. "i 
Haydenwbake Rathdrumr dah or sseee cece neqes ec eee eo orale oie ell cele = arate eae etter oars | 10, 000 
BlueilakesPriesteRiverslGAhomecssec nsec tees ee ser cee eer rere | 3,000 
Troutbonds, Henrys lake wldahoeessss- ssc seecmec ees ceiceie i ekeee 
RA} Osborn: St. Anthony, [dahon 22.222 ccd ogec se os wee See esiscrs|| yd py e0s OOO Ree eee eee | ae eens 
Walter'Green, St. Anthony, Idaho . 32... --------ce-cecseasce ee!) | C20 NOO0N aes seee cpetell are selene 
CrA Cofiman Sty AnthomyslGahhOs ee one cite cient ice OOOO te apeeer terse terete eet tee 
Six Mile Creek Pond) Toston, Mont...----..-.....--..-c--0--n0 0, 000 
HuekiCrecksybonnersMONt.coc: ose rice ee econ eee eee 0, 000 
EMGrAl VOLdeL DRO ys MODI es see eee seer nee)- eae cee See eee 9, 000 
Upper Dry Wolf Creek, Monarch, Mont 9, 000 
winelvalkess Colum pia Halls sMOntG er a eom eee sisi ieee eee 3, 000 
Pritchard Lake, Chester, Mont .........--..------ 4,500 
RishyPond Chester MOGs ssctes soe oe eemecieer eee iaeecee 7, 500 
Spring Waket@hesters Mont sec ere cee ere ie lee 9, 000 
Corral SBrook Chester Monte sces = seclse epee sic 6, 000 
ittle Boulder/Creek) Boulder, Monten cc neasisseee eee eae eee eae lee aetna 10, 000 
South Miners Coolee Creek, Shelby Junction, Mont ..........|..------.--.|.----------.-- 9, 000 
Morgan Pond. Maudlow, MOMts ss 2ec 62-2 meen eerie ee 5, 000 
Gooseberry Creek, Shelby Junction, Mont ......-....---.----- 9, 000 
Blacktail Deer Creek, Dillon, Mont............-.---+--------- 10, 000 
Red Spring Creek, Harlowton, Mont..........-..------.------ 20, 000 
Little Belt and Highwood creeks, Belt, Mont 18, 500 
Belt and Deep creeks, Great Falls, Mont.........--.---------- 9, 000 
NeiliGreeky Great Falls, Momt ieee inteieinsie = ein ie moll 9, 000 
Sixteen Mile Creek, Bakers Siding, Mont..-...........-------- 10, 000 
ScottisiakesRediRockMomte-- soscn: wcrcieeeei-ee eee ole lela e iste 5, 000 
Sixteen Mile Creek, Broadwater County, Mont 20, 000 
Spring Creek, Harlowton, Mont..-.........-..-- 15, 000 
RockiCreek sHarlowtons MOM tee ose cee ari anna ele eee 10, 000 
Chimney wake: hostonyy MOM eer ance soe aes ce ele meron 1, 000 
Prickly Pear Creek, Helena, Mont...........-..-5-----.----- 15, 000 
Birch and Little Sheep creeks, Lima, Mont....-...----.------ 15, 000 
Upper Pecos) River Glorieta, No Mex ee 2 ci am eiminielm tee ereiemiele|| eit io ele 5, 000 
Trout brook Bernalillo, Ne Mex occ cecseeceer teenies isciesiisiee sel Seis eee ee beeen tee 5, 000 
North Powaerituake, Haines; Orem onc ceeriseinicaisesaisiei--|onien see eee >) tae eet 10, 000 
Trout ONS eNOLtLODNOLEL seo se ose cleieelnisieteints eats ate)=i-1eiel“i-ioaieioe | =e sere eee see eiee eee 5, 000 
Little Spearfish Creek, Spearfish Falls, S. Dak .... 2.2.2. ..---|.--e--0-0-0s|------0cecence 30, 000 
Box Elderi@reelk: NemOnSe D alkas ofa os Ses am tots sie cisieiieisicisie else ae rate eee eo see 25, 000 
FSyayerayer Ohare es 1B HUDL Oring (Sh, IDEN eh eke sya sana aSonencbeoneecesooos eoaeaorstone|>coscaed-scacs5 10, 000 
Hast Horkspearisn Creek MlamorenS.Da kee oni aninllisicieie ee ste sees ee eee eae 20, 000 
Speartish Greeks Mlimoren Sei a kee oi ceys tejiasiaiciaielsiajatelois) eels aa eee eee re 47, 500 
Middle and East Forks of Spearfish Creek, Elmore, S. Dak ...|........----}.---------.--- 12, 500 
Upper and East Fork of Spearfish Creek, Elmore, S. Dak -....|.-.--------- jalsziserne doar 25, 000 
Lower East Fork of Spearfish Creek, Elmore, 8. Dak..........|--.--------- [ecsiars evar aeareisors 25, 000 
Spearfish Creek, Spearfish, S. Dak..............--.-.----+----- 60, 000 
Crow: Creeks smears pearhsh, Ss Dako coo cor saielainisiei-ieisieeisiein= 30, 000 
TOWEL LONOSy SPearHsShyS. Wa Kes eo cian em eeieieie vere vee rere 15, 000 
Whitewood Creek, Englewood, 8. Dak 10, 000 
Rew Mi RoR aeonds.Mnplewoods GS: Dakes. .ascicsiosccisctsepsaine | Sac ee eeee | eaeie cients see 5, 000 
Tributary, On box Hider Creek, (Rochford) |S Dalkks = <2 assets aol eee eet alate eta ta etter 3, 500 
TributaryoLspring, Creek, Mull City, \S. Dak: 2.2.2.2. 5-46 se =| seem ee eee| sesame sete 3, 500 
Squaw: Creeksveermosan soul) ake 2 ssn) icrei alain iateiateialalatalclelsisiat dala ela | erate atte ta | Rte et 5, 000 
MishvROnG pening lens sD) a kaemncacaecnecisceiesesnieeelaseiteee sees seer eee ae ae eee aete 5, 000 
North foro Rapid Creek. Rochford, S; Dale 23. sss.) s2 a4 oes pease ema 5, 000 
Apbany Olwe(e) <5 INIerAa) (Shp IDEN 5 Se ose conacacedancecceeedebkeceoreee||asacas seocca||Sosccmacenccs 5, 000 
Red Butte Creek salt Wake: City. Utes sas cercsmce a seeeelsee cae eae ce tstele oll eee aise 10, 000 
Hreemanvuaken ING WPOLU WES sic lsis c(clsieie/sialcicteteinicleleiele] oaini-iala sala | eaicie = ace aet eeeeestae Teeter 3, 000 
ORE ly Rivers NC WDPOLe Washes |. <i sajar=ta cinta tal=l= </aresetatanisicia'syetaia)a) nimeieteeevate eta ete tetera 3, 000 
Prout Make VEHOOGURIVEE WAS <q jsetee eissisreinlers seis eree/siclnice anise sea a aee siete sere eetetetatetala 7,000 
South Fork of Stilaguamish River, Everett, Wash ............|------------|----------+--- 10, 000 
SamiishpnakenSamishi Washi Aa.5 0 <ejsrd a einiasre wi eisteversc tase aterm ee | are iterates 2,000 
Local Trout Cree&, Northport, Wash... al laccbeeeeeae 5, 000 
AS TMCNabalakerNebogem ain), WAS! pec icirmicia~ a\-eia)~'<ieto nieces 25 000 )| |WSaseeee-s slete| cinerea 
Streams in Big Horn Mountains, Sheridan, Wyo............--|------------ 20, 000 
Wyoming Fish Commission, Laramie, Wyo.......-.-.-------- 100) 000434 22 Seah. 2/52 | See 
GHEE Sand’ Baramies Wi Ole sees cteicictetescicisteisieisicioe Sv accieiotarsieincieete BON QOO Woe aeicit es 5 |e eee 
Minister of agriculture and public works, Brussels, Belgium. 10; 0004 es2c2.s0¢es0.4%.| 20 

Tio tell aternts ara tole aici aenielel= nix eleiainicvcla fatal sivie eieinici<tal tel sialelasi corsa eee 280, 000 1, 488, 500 

Brook trout: 
Big Spring Creek, Tuscambia, Ala .............2.2c.eseeeesess 200 
Lode’ Creek leadvillles Colones nnaainiiniacciscsisisisewielciasceeetcieniacle 1, 000 
Kish Laken Monteyistal, (COs iscciciscicicic ci nice aicieiein's sisinieicicl ania 2, 000 
CimarroniRiveraCimarvOny| COLO s seaetlererslaeisiceinisisineinmiaietstetaieiers 2, 000 
Tittle; CimarroneRiver Cimarron (Colo. cc sackinneceleanlciceaters 2, 000 
VanvBoxelualke Cimarron) COlO) csc csisisiocs cate oils /-c/eleleiataiiale 6, 000 
Cimarron Fish Lakes, Cimarron, Colo ..........+..-...------- 1, 000 
Frying Pan River, Basalt, Colo........... 8, 000 
Cottonwood Creek, Buenavista, Colo... 2, 000 
Clear’Creek Ponds: Gramite Coloycccc ui cwiecieecieeie aleietelelctelcleleiee)! ln'elelelelnleleinlate telelaietmieletstuleteteie 2, 000 
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Details of distribution—Continued. 

Species and disposition. Eggs. 
Fry and 
finger- 
lings. 

Adults 
and 

yearlings. 

Brook trout—Continued. 
Hing Pat) Rive SLORWOy COLO seas o=m«ivin ocean wininele winiclemie a 

Thomasvillle\Colousccckecevcacctecsckswecc 
Cache la Poudre River, Fort Collins, Colo 
CrystaliRivers Redstones Colo c:. jas. .bc-ccccwececsseeeescs ee 
Nichols Lake, Crested Butte, Colo............- 
Fall River, Idaho Springs, Colo........-..--..-. 
Banning Lake, Colorado Springs, Colo.....-....-....---.----- 
Mish’ Lake; Colorado Springs; Colo ..----.-.-... 02... .0 cess eens 
Mavlors Wake, Aspen, Coloic sss 2cc-scce ee coset deen ccisecic wees 
Eagle River and Lake, Berrys Station, Colo 
ps Greeks Montrose: Coloma. oncue co eceeneosneccescemenees 
Cc 

Arkansas River, Leadville, COlOie aoe Seer see eee ee eee 
Sarlesuake ROCK WOOG OOlOinassasse cece c asec sine centiec ce cincis 
Spring Creeks Dhomasyille 1) ClO. =o omit ce'siclor=in'slnie iaiaiaoretels sie 
pprine lakewPhomasyvilles Col0ss.<-2---ucee eee sec cose eestor 
Bonlaer CreekeeDillon, (Colo: 28. 4s seen eeek ieee seeeeecee eels 
Little Turkey Creek, Colorado Springs, Colo 
Gardner Lakes, Port Collins, Colo...........--..-- 
Snow Mass Lake, Aspen, Colo....- 
Waugh Creek, Freshwater, Colo 
Mishra kes berg yille: Colores ss sc cc<ckc ein ntetcteiactstlete'ainiele min/etelere 

MOE ANG “COLO os2 ss ancaces ten senbeceeease cine 
(Froutoakes Buenas vista, COlOs= once eciciee =aice's ciclewisrete cierto cone 
Nchowuakes: Minturn; COlOS 22. sc sec sic cielelen icc c's sien etoile 
MakePeterson, Boulder, COlOls. = sass -ccle= ioc cies =e em ieiciereteinlewinin’s 
Nori yboulder Creek, Boulder: Colon: -2c22 oceans eee tice 
Blnesniver, BLreckanrid ge \OOlOssss2ecee~ eee seek lelee/ecen elatia 
Sumy rain Oreck «miyOnsN COlOs. so8 552 stiles -s\clotnlerateiniee stale oeerwciate 
Gascade Creek: Cascade; Colole: = ..25 scene joe'acisewicte eset 
ME WALAS Make \@restOnes COlOr sess cis -1aki-l-lo alwtelaiw wi vtwinlciore-aceterelalale 
Chicago Creek, Idaho Springs, Colo... ...--..--.-2---22-22-+---- 
Be Oreck daho SPLOCS, (COLO) ss =a clas intele nlse ajseiclelalciniela’a}a’tare 
Moen Lomong, Tdaho Springs, Colo se 2. a sactee\-1asinis wisicteialel se ntsiors 
Silverlake sano Sprimegy Colo 2 ec scctraelorm ial leleroic chcintoleteins= slate 
Vance Creek” Ldaho Springs: Colo... i/o. sei ccciceleinis nici ecico 
Lake Hassell, Idaho Springs, Colo 
Platte River, Chase; Colo. 2: =. 2.-.+-.-ssss.e0+-0- 

G@liff; Colos22=22- 
Baileys, Colo 
Buitalo CreekColoe. ae ssica solaris saiata sacte sic ets 

North Fork of South Platte River, Buffalo Creek, Colo .....-- 
Pisin Rivers bsta brook iCOlO)= 2-222 <1 sigs ecscie -eiciste Senninececee 

Gassells: (ColOte. esas seciee sacs ae ae siooe eleiteceiet=s 
ALIN ONCO) Omer eee cee ae aceeteaia oi cicistnro eieieteiaiwetetorsols 

North Fork of South Platte, Shawnee, Colo.............--.--- 
Muldoon Coloieessencsseses<ses- 

Buckhorn Creeks Loveland, Colo. <.ck.csccecsscccss cesses cece 
Tarryall Creek, Lake George, Colo........-..5.------------0-- 
Gimarron’ River) Montrose} iColo:...cescaescsseses cose se sseeees 
Naylor Club Lake, Georgetown, Colo ....-....---.------------ 
Dallas and Cow creeks, Ridgway, Colo .....--.-..------+---+-- 
Simplsoreek Balleys,COlO) coca eee e eas: selcsinceesie cesms sai cam 
take henore Ouray, COlO. fees -- 22 s-ssccceeessocse rs scccsces 
Musco Oreck DelNOrte: COlO ses cea wenisiecsee eecieesiiewoceesccoes 
Roaring Fork Creeks, Rico, Colo 
Dolores River Rico; Colo. -<t<s-ce~-sosescencece 
Scotch Creek, Rico, Colo.....- 
Maylori@reeks Rico; Colotesas--1h--2-|-2 ace ecce es 
Elk Creek, Pine Grove, Colo 
Ground Hosi@reek; Rico: COlO. .2 2-22 = secs ssaalnsossenccceansse 
Bear Creek, Idaho Springs, Colo 
Dronmiakes Monte vista.) COlOm.n.522--5 cso ccc s es camcancteaceaee 
Grand Miake ‘Georgetown, Colo... -j2c25 senses access ecesers se o< 
Pomicne Creek, Parlins: ColOs 5.0. osshesce estes ce ssecsesccese 
Uncompahgre River and tributaries, Ridgway, Colo ....-...--- 
Goose Creek, Wagon Wheel Gap, Colo.............---.-------- 
PIPHANOLree kD elioOnie COLO cnet sscslcsseceee cer cccsemecencs em 
CrystalniVersblacitar COlOMes-asnes o-esc ee calcite at seccescasionls 
South Platte River, Dome Rock, Colo.........-.----.---------- 
Big Thompson River, Loveland, Colo ..............-..-------- 
North Fork of South Platte, Pine Grove, Colo ........----.---- 
Rock House Brook, Redding Ridge, Conn .....-...-.--------- 
Aspetuck River, Redding Ridge, Conn .........--.--..------- 
Miames River, Greenwich, Conn.......--.------.--.---------- 
Twin-cakes. Twins kes Conn 22.2 2.25 i2ic~estensceesewstccce 
ApPplicanvat SeyMOUrACOMM ec ens2 3256 beech oct eeescioeslameewiasllemanl ows weleweelem ae 
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Details of distribution—Continued. 

Species and disposition. 

Brook trout—Continued. 
Gravel Creek, Blackfoot, Idaho 
Silver Creek, Hailey, Idaho 
Bon Air Lakes, Spencer, Idaho. 
Bonanza Lake, Spirit Valley, Idaho............2--+22--++-+=5- 
Thorps Lake, Rathdrum, Idaho 
Lake George, Lenore, Idaho ... 
Waterworks Lake, Bloomington, Ind 

Cemewcnccenscrrese ence ee ee eee ee 

Tributary of Galena River, Rolling Prairie, Ind 
Trout Brook, Laporte, Ind 
Snymagill Creek, McGregor, lowa 
Bloody Run, McGregor, lowa 
Maquoketa River, Manchester, lowa 
Spring Branch, Manchester, lowa 
Sawyer Pond, Greenville, Me 
Clearwater hake. Farmington Messe: a22-o- sos ccoccese cece as 
Barnum Pond, Farmington, Me 
Sweet Pond, Farmington, Me..............--- Lopate mete Sseee 
Sand, Northand Norcross Ponds, Farmington, Me......-.-.-.--- 
Gull Pond, Farmington, Me 
Tufts and Dutton Ponds, Farmington, Me 
Long and Square Ponds, Springvale, Me........---.-.-------- 
Canaan Lake, Rockland, Me 
Hobbs: Pond Rockland! Meld ses e ee ee eee L a aeese | 
Meadow and Branch brooks, Rockland, Me..........----..-.- 
Norris Pond, Blue Hill, Me 
Unity Pond, Unity, Me 
South lalke Warren Mess ose cise cists bse aoa sheecidee eae 
Green Lake, Otis, Me 
Lake Cobbosseecontee, August 
Black{Brookwbrowalleld Mem 5-2 eeceeeesr sees coe seecceereee 
Tripp Pond, Mechanic Falls, Me 
Sandy Pond wiborndike ’Mesusssccsteeecescoreccete re cceee res 
hake PhompsonsOxtord Wess) sess esse ee eres aeseeee eee 
Embden Lake, North Anson, Me 
Hancock Pond, No rthwAn Sone IMC aac tecerescee cer eeeeeseeees 
Sand Pond, North iAnsom) Mes iss ose eee nee cette eeeeree 
Spruce LondsNorth Amson: Mel2- of seo. e corer score see erees 
China WakesswWatervalle Mee ss. 25 oso ee ee oe 
Lake George, Skowhegan, Me 
itt Pond piranicline Mey. s.8 sn hoe ese ee acess a ce eeeeeeee 
Otter, Ponds#Bingham Mel tun sas cs¢eeeeccerrseteesrecesernas 
Chase Pond, Bingham, Me 
Hish Pond Bingham* Mel. cacs--<csea-rccebeescer ern -ceeers 
Austin Brook, Bingham, Me 
Rowe Ponds, Bingham, Me 
Lake Sebasticook, Newport, Me..........-..- 
Mooselookmegunticook Lake, Bemis, Me.. 
Qusantabacooks Pond; (Belfast Me <a kacscmeiee occecececewseosee 
First Debsconeague Pond, Old Town, Me................----- 
Hirstuurdybonds Olde Rows. Mei se-misescmceeree cc ecear estore s 
Pond and stream, Cumberland Junction, Me 
HolebybondaGreenwvallle tMe ress ces saeco a teccrirree cee eeeee 
Snnnesvakembicelowa Met sose seems saci cin aaee ieee ee 
Lake Anasagunticook; Canton) Mes 2 ossecccsicessicecccessceee 
SebagoshakenSebasoibaker Mets. ocsccaneoencqaemereeceeneneee 
Nickersomilake ye Omron Mea. ance aaemene smeeeee a aoeeee ae 
Pattens Ponds: Pllsworth: Mes: -- seses-maceenees-c=es ene 
Marston Ponds Browntield. Mee ioes.cn seer nace a eeenee serene 
Branch Pond, Dedham, Me 
TunksPonds"Sullivan Mes. forse soe ae pee sa eioeee meer eeeeenisaee 
Heart Pond bast Orlands Mie: yes. n eee cee ee ee eens 
Penemagnau Creek, Calais, Me 
BillingssPongyMlisworth. Merete ees. soe ce aaeeeeeeee ee 
Little Houston Pond, Katahdin Iron Works, Me 
Philips Ealke Dedham Meroe sess - acest icles 
Lake Hebron, Monson, Me........-.------ 
Green Lake, Green Lake, Me 

Eggs. 
Fry and 
finger- 
lings. 

—_ ~I ued S =) 

AlamoosookMake;Orland, MG... oe 2eistocen2 asso usados seeel seer eS pe eeeen Gees eee eee 
Heart Pond, Orland, Me 
Parmachenee Club, Camp Caribou, Me................-------- 
Maine Fish Commission, Greenville, Me..........--..-----.--- 
Rock Gay Creek, Cumberland, Md 
Deer Creek, Belair, Md 

COMMISSIONER OF FISH AND FISHERIES. 

Adults 
and 

yearlings. 

Brownings Dam: Oaklands Mal: cpies csossesslcagsiancessum sea cele eneee eeee oe eee 
McHenry Branch, Oakland, Ma 
North Branch: Brook; Springfield Mass «225.2 ssscsaccase.p gees c a eeeoee eee aes eeneees 
Resery.oin Cottage City. Mass sce awieresecs ies cies 2 dae Ge ekiceiee ome 15, 000 
Streamand\pond) Wall River Mass. . 2. 5o0 ced. cassccs = oan ew anal eae oeeoene oe la aeceereeee seers 
iiyon: Brook; Mall RiveriMass: 2. oc. fsesacsecsccadsees cane scnelcmmeneeneoe | tee kee areeaeae 
Kirby Brook, WallRiver) Masai cs 5 22 sasedsins saeeeocomeusedlaee cnene poem ae eee aeeee 
Hmerson Brook, Uxbridge, MASS... oc cseccesadncanweceesicc aneclbennee LatecdBeeasé issoe-e 
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Details of distribution—Continued. 

Fry and Adults 
Species and disposition. Eggs. finger- and 

| lings. yearlings. 

| 
Brook trout—Continued. | 
MeLERCL VOLE VY OLCCSLGI MOSS sfacicinatteisies scle' on cle pine © sinineib oval sie, cia nln win | 15, 000 2,000 
mnoliwoodsweemetery FONG, SHATON, MASA’. -s 25 --\-22- coecictee | =ceisamc ns otis mo eiowsenaems 1, 000 
PTO URE RLV OLS DAN WSS sarc aan clelaina/anraleinin cie's'olecioe alee ic,e = sin iaiaelo| mine a metemetes 1, 000 
UOMO UN Tu DLOOKS, NG@W WenOX, MASS. oo coc cca coc esas sean amcceeic cael) ier eckaneasns 1, 500 
FREOHU LOOK SDLP HEIG. MASS. -cacccs scene cOcansia ccs Sccn eens sc mcin sme sce PAUAUL UU eerie eka 
Goonemesseth River, Kalmouth, Masgo ~~ 200. c.s~ec-- cece cis ees |s2 em njeines noe 20000) \|\oa ce eee 
Massachusetts Fish Commission, Wilkinsonyille, Mass ....--- Poy OOO) <tr misc dace oclleiceececmte se 
Massachusetts Fish Commission, Hadley, Mass......-....----- DS OOO WER ee ssc k a oaths cee. 
ooking Glass River: Portland, Mich «2... <--.s0-cec=senes|= 20% omens a oe OOO! jossse see 
Snningererooke Kalamazoor MCh sesso ence see eng Rasen e[ee cee ens sacle | 15 4000) | ae aero: 
BOrtare ONeek, mealamazoOO, NIGH = secs oa oo eee see aimpeetal| stein are | TSS OOO) een ofan ese 
Narra yalakenGrancerapias. MAGI. ois cee ces ecem nina anism oe cinniinle eel RONOOO! Nee eicaeee 
Nekunleyi Greeks Glare Mich. 2co>ccsoe. see eeess se ceue-stealaemeemeseeee 10000) |ehsc2 petty 
Risselh Gree ma CIerer MLC aces xiccce cece asco sctectewaesses te |(Sa-ecinereise 202000) s25<ceaece 
BrOUUCTeE Re AGLARG PMCS 82 = 5ac cc heciacinece coca sees ssess Ses oss fee sosiae 10} 000) eee cceeent = 
RranenworeLouacce River Glare: MICH 20. - wcsccccce cece esl ce elses iste 10, 000 
Airmen ya Makers MOGLeVIMIGD So onc eie niciicine Seicie sens on efainn alel| nel nalesetare 10, 000 
GecuumGnee ua rn sOns NCH ae nose cceenee ces ocesen= see -Ooeteloece oe eome 20, 000 
LOR AIGrCe Rom BEISOM GIN: esas een cn etna see cee saemeiacte faenrcincn sos 15, 000 
enon Oreckwberrien Springs, Mich! \- 2222252. jce ease oeeee| Senin = alee 20, 000 
Wirtehtsbone s Greenville, MIGIt 2. coe on 2 cc coms weicceccmen sec) ein \n-teirste 5, 000 
Berlacereek iGreen Ville, “MICH o.oo 6 occ ccisis cise sioq nace ses|\-eacee-sesc 15, 000 
Tunkrake creek. Greenville, Micha... 22.025 -5--2q-s-5252224|-oe--- 6 see 15, 000 
IBRUS OO TCekePAl pena. MICK See ion <a cas cscs acecnsscecncs-sse| sete sekone ae 15, 000 
Broweinpuace ron Mountain, Michi 2252.2 222 - oct ee- een =~ eee ace = 15, 000 
Bieanreek HOllys MICH scce: Joss sceccc see ccenc css aineeneeeciee  aeemene a? 15, 000 
Tributaries of Flint River, Oxford, Mich.............-...-.--- Peseta tetorreys ZH s000t oes seeks 
Millikan Greek ONAWAYAIMICH 2-200 c5 o5.clcsececteas sce ee ccecclcecese sec 25000! |stateem ERs 
Wild Cat and Little Wolf Creeks, Alpena, Mich...............|-.----+----- SOLO00)| Ae keer 
Silver Creek, Alpena, Mich 201,000: |b3s25 ee 
Fish Pond, Milford, Mich ..... 5x O00) Peet eee 
Rifle River, Ogemaw, Mich................ 10}000:|ssseeesceee 
Min SablewivericHeney, MICH cts hacen cc ccs cae e aw ccleccinc eee LOS O00) | prs sates 
HIAcOnenRveNTOaLuINeS: MAGI. Jn s/c cnc close esse ccs oct ctmcesee= LO: 000) S28 teste. 
Shurceon River, Gaylords MICHS = 2. cnc % essen < cnce's ses ciewaseiec| 25 OOO) Saat = 
Stewart River, Vanderbilt, Mich 15 +000) ate chee 
North Branch Au Sable River, Lovells, Mich..-...........:--|s-----.22--- SOS000Nl: seen eee. 
Halcand Snipmmerceks bale, Michs.! J ooc 6c. coc eecnss sesh iemouctasiees 305 000) | epee 
Silver and'Goldiereeks, Bast Tawas, Mich’. 5.2....0-- .222..22|s2-2) socenee SHI000N Eat ceueeaes: 
Pin pweakown lsd ples MACH 22s <2 sce msntecioccsaccten ot -seceMacrlseecenveuetls 302000! nae Sos 
Mocamirout streams, Harwell. Mich: . ioc. 3c<s e600 s<eceecesce 
Maranette: River) Nirvana, Mich =. 5202. 2. ..sc-ccececeesoee aus 
Marquette River baldwins Mich, 25222. ..222 222 cs. < 2-5-5268 
Pannwherikiver baldwin, Mich.2 020228222 0222s .2. cheeks. 
Little Manistee River, Canfield, Mich................--..---..-- 
IBeamenceke Kaleva NICD: 22-6 wc socks Soe onsen ccs meeeceee oe 
RapiovkiversRapid: City; Mich’. 2.22 s....2+-sss2--c ose oe ese el 
BuckHormoreckybolly. Mich 52.5 sos-c.s022-2 252 ce eceeeecseee 
Maple Riverrbeciston: Michis oi52..cnessesnicct- secon -eese= ase 
Local streams, Emery Junction, Mich ....-.-...---.----------- 
Grace Harbor, Washington Harbor, Mich ..........-....-.---- 
Spring Brook trout hatchery, Kalamazoo, Mich. ...........--- 
Crooked Greek Reno, Minto. 222 .)s <cc~ meses sobs boc aciem eS eeet 
McCarthy and Hall creeks, Floodwood, Minn....-..--.----..-- 
Lester, French, and Sucker rivers, Duluth, Minn..........-.-- 
HinchemereckaDilith, MANN jcc cceeccccc ccceceeresenceceescis 
abn e Oreck MULL MIM ao 2ooaccs as ccecaiece cucse smeeone 
Hanging Horn Stream, Carleton, Minn...........-...--------- 
Mesten RiversDUlnth Minnis Sl Seccessseccsecsonessiccses 
POplemRiversutsen. MINIM. S-- 25 tecccsecs sess oseee2 esos 
ROGRVARTECLee kK ErOoCtOrs MAIN Sos. oss neces cameade nse eescece 
SpLunesBropkKs NOTwNTeLG MINIM co sce e ace neces mes cicisiestes oni 
Missouri Fish Commission, St. Joseph, Mo....-....--.....---- 
EOtmeshoo lake Dillon. MONb o-ccccscececsing sone osc ees. Gees aeierios ane 
Judilo River, Harlowton, Mont 
Reservoir, Big Timber, Mont......-.--- 
Artificial Lake, Butte, Mont .....-.-- 
Spring Creek, Whitehall, Mont 
Spring Creek, Harlowton, Mont 
Fish Pond, Harlowton, Mont 
HOCHIELCCEMBULOW MS LONE bos ccesccccteceenssnonceceseeeclea see 
Fitzpatrick Lake, Sweet Grass, Mont....-...-- RPE ae tee aa tate 
Nebraska Fish Commission, South Bend, Neb 
Di Uno MCLOMeNG Vi. sents So ncmwesmcs Secisjer alesis cnleleic east 
THOM PROUPBTOO ks PELL, No Picse cesses so ccs-ceecsaseccas ese 
Lake Winnepecket, Warner, N.H.........-------------+----- 
Greenough Pond, Colebrook, N Ii 
Strafford Bogs, Groveton, N. H 
Swift Brook, West Ossipee, N. H 
GYASSERTOOKSS EGULLET PIN COIN Eo cciniscmicc os conc Soctee cecinca sen 
Cole Pond and stream, Potter Place, N. II 
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Details of distribution—Continued. 

Species and disposition. Eggs. 

Brook trout—Continued. 
IBrOWwRPOnG lang Ne pelan.ssseeecaceiecet actcoecencsarassrecer 
Spring Brooks, Northampton, N. H...-..... 
Wild Meadow Brook Pond, Grafton, N. H -. 
Brickyard Brooks Nashua ys Nees ene ac space oceeeees aoe ones 
Trout; BrookANashuayNabe cece toceess cc scewacte eee coos 
Sunapeeiwlakew New bby, INees ccc ces ciclette oe na eeenenee 
‘Lrout BrooksuHollis  NWH se cete etek cnia= clos dee sacle enceee 

Bear eae and Swift rivers, "Center SangdiwichiiNe Hessel ses ee eee 
tone lassiRiverswDoverN stems shen psouctacos ccs e scale eee 
Town Farm and Rum Brooks, Epping, N.H.................-- 
Goffstown Reservoir, Manchester, N. H 
Bowman Brook; ManchestersNob soacss. ee cecu eee eeeoe eee | 

Christine Lakes, Percy, N. H 
indianyRiversCananm Ne blacccssces citeeeckinas sete esse oeeses 
Webster: LakesHranmidim INVER cosa: ataaceneenciea acne een eats 
NashvbondsvGroveton Nek sssceo sone sseresceesiccaceene sees 
ASN pigelowabranchvaillenNe dissect esem acess seees eee see cones 
Beaver River, Beaver, 

Silver Spring Creek, Booneville, IN. Wesaceece- ce ecce + ceeoc ee. 
Montiredysbrooke Syracuse eNiWsoscr cesee a acetecieeeemenceeee 
Tsatsawassa Creek, REMSSel a er wNiw Va ~/Jzice 5 sele/sicesic se Senieei eee 
Wolf Creek, Cuba, BNE Sse ener) cities Sahay. hoger aie 
Three Ponds, Saratoga SpringeswN Meneses eaee cee oeteeee 
Carpenter Brook, ET waive NX cose Soe mek en oe etek eee 
Pleasant lake? Pleasantiuake: Nj. Yise-seccce cess sceece eee cen 
HMishvbondsschenectadyaiNe yeosse seco eeee ee aeeeeee eee eeee 
Twitchel Creek, Beaver River, N. Y 
Trout streams, Watertown, ING RGaaen Deen 
Duel and Black Creeks, Carthage, ING 
LittlerbiversStarilake Ne Wccavasacocenw cots eae eee ee eee 
Oswegatchie River, N ewton Falls, N. Y 
Smith Creek, Harrisville, IN RNS Ses Sey rene ieee te he 
Caldwell Clark Creek, Le" xe Bonaparte, N. Y 
Indian River, Natural Bridge:eNiy Wace slik haces cs Ne 
Blanchard Creek, Natural Bridge, NV Varcick Sos ece eee eee 
B. B. Smith Creek, Natural Bridge, N. Y 
Sand Hill Creek, Natural Bridge, N. Y ..................-..-- 
Robt. Henry Creek, Natural Bridge, N. Y 
Tidd Creek, Natural Bridge eNEAsoee an Ae ee hehe eee ee 
Green Lake, ake Bonaparte Na Vase ee se eee a 
Fish Creek, HarrisvillenNa ww syacicccce tec cenecsnseeen etoe eels 
avloT~s Brook Pierpout ManoriNe Wisse seeeeces ceeeecesceeesee 
SilversuakeVBloy MOOSE; ING aces cecncoee cea one cee ce steam nee 
Preston Ponds PahawassiNeWisen.cceewess Sunes osteo ce cecmane 
Tichnor and Hazzard brooks, Chenango Forks, N. Y 
Dark Hollow and Wheeler brooks, Greene, N. Y .....-......- 
Thomas Brooks whitney LoutwN. ve-eeer access cesesseer acces 
CaseyaBrooksaNorwich Ni Wesceeoacncs seen ene tee eee ee ELE EEee 
ihinvilleyRiver: Montezuma NaCssecseseeecesses asco eeeneenee 
Applicant ati MorrisvillesN: Cie eseseesneeeet os cence nenoeesonsee 
Beaver: Creek sWisheks Ne aks see san bse be Sock ee Cee eae eee 
Sand Lake, Pleasant Lake, N. Dak 
Spring Pond Ontario, Ohio sscecssut ee sen cae eee eae eet lea eens 
Tributaries of Mad River, Bellefontaine, Ohio .............-..|......---.-- 
Spring ake, "Wickliffe ONTOS sen. Sees sis eae Oe SE SE eae 
Water Works Ponds) Coshocton Ohiok= 2-2... eee eee eee latineaSencoac 
MishvPona i Cuyahora "Ohio sees se a eee see en see ae aaa e ae ele eee eons 

Newark, Ohio BRASS RCS ORE iC OMerce ice nara tcl Mere catiaGak 

Applicant at West Liberty, Ohio 
Hish-Pond Bellefontaine Ohio mscceseuauees cs ee cece eter te tee hee eee ene 
Willow Lake, ha Grandes Ores to yk se Awe hee € 5 oe Ree Re eee ae senceerse 
Nenacinum River, Seaside, Oreg 
Clackamas River, Stone, Oreg Joesos 
Mill Creek, The Dalles, Oreg Seis pOU Dobe AgboDapOebaSrosSASeRane |aeRonad Sane 
Upper Eight Mile Creek, iiniersley, Oregy sass te asi 222s 8b eee 
Fifteen Mile Creek, Dufur, Ores asset eshte yet seseae tae ee | vdlatoreme ate 
Bear Creek, Umatilla County, OLeg ess sace eS sek ee eee | eae eres 
McKai Creek, Glencoe, Oreg.......---- BERR e eR eid es caackaase 
Emery Creek. Glencoe, Qrep a Seaies Saws se Sets Ss okns sce ee boeeeee mana 
Rock Creek, Bakers Ferry, OVE wis ss aehnabbeateees eaee beens ecesenmeenes 

FISH AND FISHERIES. 

Adults 
and 

yearlings. 
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Details of distribution—Continued. 

é Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. yearlings. 

Brook trout—Continued. 
MmIpBIGrcek Olen Creek tOTEOs sec eeecs seis cece ccs Saceweoeesledacsscececll (Le BO0 Ecce oeeeoee 
Cincom River Clackamas OLernccsceccee ese ceaceuestesctllesissucen coue|e .. +19; 9001/5 a 4c5 omnes 
MemmNnperoree kr SeUler tas! OLeQs sect ccna scaconcccccseccewes ctlecsccaccscadl) - — LOPO00 IES. a 2 eeweee 
Pups OR OKeeke CHeMa WamOLeme mean se csc cece cocnabacccensctloccccecocccchl! uy wt DOO Nescconomee ce 
nO ManRe iy OHONIA Wa ONC Ren c neeee le fe se cose saaau de neceelincemocccetieely ce bi ARDOO locke nee eeee 
Nero LeCK TO ATILOM pOLOM staan te sees tee = omic coe ce ooeeelocees cae cecal) tom. D000) lo nceca genes 
Cain Creek, Carlton, Oreg...........- oe dad oseSouassenocUsee|Schpeee seek ae G00 0) ak ee es 
NaniheHorkonmachamocreek= Willblr ORC... 04 Jnesccnceeeclecseetcnecraiy, 1. 6 2atO00! Ieiauon comic. 
Heupnoose Creek. PCApPOOSse, OLEP isn. -scccrs oe onions seemacise| ecco tiene ell yan lO O00U| onc. oe- os 
MUNSON CLeCk Mal wWeallikie OLepianc.sasseeo as cece tone cece ol one enieee cele ce ef 24000! lekcs laces coe 
Erman LOnRe reek BONNE VLE OLOR ie arccnecc se cne eset ec enemas peo eel Gpey Ree I8Nlssccec cscs. 
Miri eakemMaAnetta, nem sec ost cee sa. os ceeoeemccseeceeeees 500 
MEOUVeHOlK One iWelspord: Paes. 2 2. ~~. o2 5.522 canseene ss cce 400 
PLEOLE UNUM IVVCLISDOLO pedis = cece oace skier sarees sede cesses aoc 200 
MALIN PMB TOOK MWelISDOLO OE a. -< sate coescsacuec Stee sececescce aes 200 
Four Mile Run, Wellsboro, Pa ....-.- ae Sal eecis 200 
Stowells Creek, Wellsboro, Pa.......- =e 200 
Fellows Creek, Columbia Cross Roads, 200 
RETTMeSHa Kee LU AV CLO aAlO Paes sees occ woe tee ese ae NE eer The 1, 000 
arlemans hun wvOC KE aven | Palase sso. oafeeh aces ub ee see noes 200 
MICK RMD UO CK aAVel PACs ce season ce ceens ooebe eee ene 500 
ishinewCreek, Wock Maven. Paes ce. oocccsa.s2 se. scelcce sce 500 
IDAKCCUM MOCK Havel; Pare cecaciscceccek secs sesicsseeececee 200 
Meninatianunun. Mock Haven Pa... ccetssfcek se eke eee cee 400 
WHER VERUMPOOCK FAVED, Pais aco ofeccssccscerceeeseimereee nese 400 
Qucenssune MOCK HAVEN chao... cece tence wees. seccs cecciee es 400 
Chaghemuan smock Haven, Pawy.-2-4-c2s22-0ccecccaeccncecse 200 
Pay CoBRUM LOCK Havens bie nss oc sccccccuecicceseces cocee see 200 
Twin Run, Lock Haven, Pa..........--.- Lessa ms Ao ame eS 200 
Cedar Rin VOC HAVEN bales: o5.-c cs cee sew cccceetecscceus 100 
BORN oO CkIM AVE peas dass. ofsass scene cece sete ece nasoees 200 
HishyeOndenReaging | Pa sect cs esse leneec aes Stu tae aepielaee eine 100 
PIE WEBLOG KUL VSSeS aioe see acc ees ee teenst eee eee oe 300 
He Oeruia sd amNISOM Olbyee bas once nes i= se case ese cioeeitar 150 
Pigeon Run, Jamison City, Pa eee 150 
West Branch of Fishing Creek, Jamison City, Pa 350 
East Branch of Fishing Creek, Jamison City, Pa 350 
MEBKEMR UM ALMSOM Oly, Pa sence ects doweeee sce: ce cccceue 150 
MOU GeEUM eaMMISOM City we ae to. SS ascc ces ccc e+ sccrcric.ccs 150 
Graipsun eMC in atten: bal<2() cose secs - ose seen kecece~ cen 200 
Cedamhuney Men lhattam Pas cs occ eee cee c ceecccecciacncsee 100 
GrivhamenuneyMcHlhattan, Pascase- cess cee eeeccicce ces co ce 200 
EAC yen MCh Ih attan Paces cco ecoace subse s Skee Soe cmene 200 
SPM PeUO PVECH Aiba aeee ne sees ecee eens ceo vee wince ae 200 
Ise INTe dN Ol Ae Leth ee ee ee ee oe eee 200 
HELEN OVER Us Nie Hl Biba a.m sucess scicin: st rstcine ciare Soteie clareratale ote 200 
PERpenvee reeks BiIndShOLO) Paerns cies mcececs sss soccoecees ecicse 200 
GA GIS IRE, LEGTa eM TET ay ae ete eae ene Ok ae ap 200 
initilemtahanove Ashland, Pass 2ss6-.-oaa- ssl c/ocs ccs cel ceutsee 200 
Mc GintiyaWamreAs nian ds Pals ccc sacs cee sas dciee ene emecseeae 100 
Sherman Valley. Brook, Hopewell, Pa... 22.2... . 5 bees cece ese 200 
PAVE HeLLUPRICOLCSDULE PAs ccccescoscceseencsceescccnseeeos ae 200 
Branch of Blacklick Creek, Ebensburg, Pa aaa 200 
IBALLEURMIM eM DCNSDULE MEAs. cols. cee ceees ascesce ce sece~scee 200 
CmopkedsoreekwlittlomMarsh tba. secs ce kc cece siecle ce coueees 200 
IBCAVEOLeck- POLUSLOWM tha stecccacene ccccebccleseuceucesaccus 200 
PMCEIMe RUM PPATISULU Acne coe oo tcetetaies See ceme caicecee eects 500 
POUT LO RLOMt UUM asec case ciaccececnes acc ccwecs otiees 400 
ClOV ETC TES kaw MALES DUO se sUeye meee ceca eee aerate eee eee | eect mcrae 200 
fsherapaniapsianmirOockebnee mance ccc sae cent me, ee Cen ae ome SEE Ee (ah te Seen ee 100 
OldelorwCahineb rook wHOnesdalen Paces. one cian eee coe heh scene cake coon lanes enemas 400 
Czrcoosmpiereck Sin kin sys pri g')Pae snes<c ses ce seston - eee! Gece ee toe cl mene eene oa. 200 
Sansom Pond, Shenandoah, Pa ................--- Rag torte 100 
Mouns/Creeks Conshohocken: Pa=. 2-25 coe s cece sees sake 200 
MBSE BOOK MUINeES VINO sea sacem mec secs caccecneiecsniccscncnwae 200 
MCV y TONNStO Wil Pare ccccctscacece con cccce ccs ss cncteee 200 
OVEIPRMMe SLOVESLOWM, Piicsccsce cc ccsus cnccceccscacee ses coce. 200 
NMinmscuaeree kee NOLGMmonte Pale ce ce coe ccce ccctsecees onecrccccess 200 
TAG EOUd EANSdO Web a nes sons sete esse c re cb oescaeusecce 100 
IOV ETIOEEOKPATTOONS eae nce ceo cac spac denies sc ciccsceseecess 600 
CAME LISDOLO! Paces ccc cs see sone coe one oe sunesccercsece 200 
Branch of Yellow Creek, Curry, Pa mis 400 
Dalton Creek, Johnstown, Pa........-.. S55 200 
BushikilM@reck Stroudspure, Pasco seo csccc ce slew cee ee sececes 200 
SpPLiUPs MN arhiNGOUrOy ban. fate asa ote ssc ccsc senses cscccecleccse teens 200 
LOM code ia, Tey eewes ay 11 COT yea BF: HAS pes er ee Or Ee 2 200 
PanthembnneonisomiCity Pa slecocs..cessssesecsccecneeuees |e oiae eee ome 150 
DeserterssRunyAMisoM City, Parle. 5 Js ck. 5. ceec eee eben Jeclsace con eeee 150 
BigsRuneo aMIsOUlCINVe PA sss: coals sccc bec sce eee eeeeenneee Sessa sets: 200 
APOIO OMEEL SIL JEOv8 (Gy Ee fe ene ne i errata st ii ene AS 200 

F, C, 1902——7 
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Details of distribution—Continued. 

Species and disposition. 

Brook trout—Continued. 
Chilliquakie Creek, Washingtonville, Pa 
Cold: RunePotistown phases astercicses noes eee aces eecacenee 
Tumbling Run, Pottstown, Pa =f 
Trout PONG Georpiaville pH dieses cacece cs noc arc cieccincemecee 
Reservoir Warner SsDekiss-oc ce nckec saccs ceccemicices te sees 
Pease: Creeks GeddessSabalkieaasconceaccs sac onctbcedaseemntee ee 
Beaver Creek @Buialo Gaps. Dak se cccccce.sucicceccieeemenscee 
HishvPond  Spea4nish | Syakeea- cn 2)seceec ences tees ciieeeoe scee 
Spearfish(C@reek, Spearfish, (|S; Dake 2 25-2. eee cmeciceeten = = 
IMeCrerysuake Kampall tS Dakea- 5.5. ceric eesecccee secon sese 
Mish Pond sHOnb MeadesSa Dako oaccs siceecciced snes sceee eer ee 
CastlerCreek-elliCityNSyDalkss sso scee co oeealeme cece ccceeeeeee 
MishiPondsWessinetonS. Dake. ccce consent scsacsee escent see 
Fawndale Ponds, Whitewood, 8. Dak ..............--.----.--- 
Box HideriCreek (Black Hawkes. Dake. iss. cases cee ieee eens 
Speartishi Creeks Hlmorei snake sone aoc emcaaceceeeneescee 
MishyPonds Dead woodsSabakeas-s-seescrecsceee cece eee 
Willow Springs Ponds NemoiS! Dake sents eqece neem eee 
inoney PeakiCreek, Hulli@ity,.S) Dake: == 25-2. -eoscens-cene- se 
Upper Spearfish Creek, Elmore, 8. Dak.. 
HishvPond, Picdmont,/S..Dakee-e- ess eosseeeseeeenconseeeeeeeer 
Rapid Creek RochtordsS) Dake. scessceee ee -ceesee= eee seer ee 
Gastle:Creek4“Rochtord Sy Dalkee-saerecceerecenecee ne eeneree 
Watercress|\Creek, Speartish, Si: \Dak-=-o. 5-2 coccee-ceceeeree- 
Hleurdelisi@reckhainburnh se Waka soseeececeeseeeeeeeeeeee eee 
Norse Creek wmiltords Sev ake ae sae cenciemisn ch eisrct eemesmineees 
SprineiCreek Spearfish S.. Wake: sa. .cosee cee cee caaeema =e. 
HIShYROnGSsSpPeAntishiy Sol) ake eee eee came sce ci =lmeeilaee 
Pondiand'streamsSpearhshyiss Dako ce.cc-ac- user eeicisc oe se se 
Box Elder and Jim creeks, Nemo, §. Dak ..........-../.----- 
Box Elder Creek, Nemo, S. Dak 
South Box Elder Creek, Roubaix, S. Dak........-.....--.---- 
SquaiweCreek a Maurices SD akes sees ce cet cee ae eee eeieee maa 
Barren Fork Creek, McMinnville, Tenn ................--.--- 

Little Leach Pond, Averill, Vt 
Leach Pond, Averill, Vitae inaieae ocr eye ecu eo nmaan tire alee 
GCaspianmiakesGreensborowViteos- cece coccek ce oes cceuesee ones 
DarlingyPondNGrotonwVitesesseccs cewsces crave secceeceel se eee 
Trout Lond awestHartonrd ait ee eneee ene sss nc can nee ee nee 
iINOvesake: Chittendenw vite ssse-- sso cenceacine nee see eae ee 
lake Manshela Stowe wWitassectiscc on seem volsesce teense ceneneee 
BeaverPonG: Proctor ibe ssessceece seek tose mas sceeteeeeeesene 
ColdsmRiversClarendonMVite eons eset corssmcee cscs ec eecers celeee 
Clyde River and Derby Pond, Island Pond, Vt.....---.....---. 
Picovbake Rutland Wtemsa-secce «sence ces oseioneet esc ceeeaceeee 
FOhNSONSs Brooks BratuleporomVibseresee ce see seeee set eee eee eece 
AV.erSs BrOOkwRanGOlphiVitececces sete ene ste oe eee n es nne esas 
Hatch and Mason ponds and brooks, Randolph, Vt..-.-.-.--- 

Silsby7 Pond aNiewburyawWitiece-. ccececeecerts cece cccecsiee esse 
BlacksPond se lym outbaViise aces sacar socecese a= coccieceeeceeseer 
MeccawelbondiRed dine Withserce sce cee cess ce -aneenceie nae 
Sprague! Pondswaldeny Vitieessessseersscecre ssc -s-ee 5 

Eggs. 

ansdon bond Montpelier WVite- cece asecseeeaneeetcer esse ae pee 
Bis sHishwPondssuttonmViGessssseeeseecre cena cee scetieciaeice ee 
May PLON GH BANtOMMViter seeerin ce nitnesie cence see er eminctenetiemoats 
Otter Creeks Mount Labor aVit yee cc sneemeinwel sacle siectisise ance eee 
akemMnutchelleNorwicheVitecenscssssssenecsnasccsesee oaeeneee | 
CaswelliCreek«St.-Johmsbury;, Vibicz secs oes c cise s cs ecco cece celle semeeeerinee 
Beaver Meadow Brook, Pasumpsic, Vt.......-.-.------------- 
PLOT DLOOKSAS td OOM SOUL Ys Vale ne cele cleleisieciclejsine= cteeee ete 
Vermont Fish Commission, Colebrook, N. H..............-.-.-- | 
IBY leohyens 18 Cavalera bye Woes qebanognpoosboaS das soenscoonae 
Tributariesio£ Dificult Run, Vienna, Va.......-..-.--2--.--= 
ake Alfred sBlOsspUrpa Was Wines =einsiccencceereeecmceeoee cece 
MakerAmeliat Blossburg ws Wasbecs-soccscs sce sceccceessteneene 
Make Lewis BlOsspunreyWasbieccctosce ere ceenoreeecceeconeceee 
Makerbernking sBlOsspUnOMWES Mas acs cence ascise cn ec ace -ciecne see 
HarristhakesBlossbiremWasleresceeee acto neces ncceeeet enn erae 
Trout Lake, Hood River, Wash...... 
Washtucna Lake, Washtucna, Wash. 
Wilson Creek, Wilbur, Wash.......-. 
CrabiCreekSpragsue Waste cece cccunicmicn cies oclesisiecnissi sleeps 
South Fork of Stilaguamish River, Everett, Wash 
SkykomishiRivers Skykomish washen cscs ses eeece sane eee 
Wauibake. Deer Park (Washes 5.26 occas cece cs ccinocieie wis eccre are eee e sreiste | areinine cr cmtaerterate 
Mroutipouds airfields Washoe sccucsciccmeeciesimcicce Wemiemcrtece ae Raaoates Jol acucceeeeeeeen 

Adults 
and 

yearlings. 

ss 

2338228 
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Detail of distribution—Continued. 

FISH AND FISHERIES. 99 

Species and disposition. Eggs. 
Fry and 
finger- 
lings. 

Adults 
and 

yearlings. 

Brook trout—Continued. 
Green Lake, Seattle, Wash 
Trout pond, Seattle, Wash 
North Branch of Spokane ate r, Milan, Wash 
IAMS ODE PhaACOINa, WES «0 cs cctcc. cn ncce sconce omecs celine 
O’ Reilly River, Newport, Wash 
Local Trout Creek, Northport, Wash 
Star Lake, Auburn, Wash 

Clover Creek, Lake View, Wash 
Cheat River; Harttonsville, W: Vaic--2-+-. 02 ..c2-c0e%en-- =e 
Branch of Deep Creek, Morgantown, W. Va 
Elk and Houston rivers, Centralia, W. Va 
KoAnDenleri Cheat BriGee. W.Va. <...< -saseeseccsaseeccecens 
Sportsmen’s Association of Cheat Mountain, W. Va.. 5 
Stony Creek, Marlinton, W. Va 
Otter Creek, Augusta, Wis 
Thompson Creek, JATEUISUE, Waligs oto cdsnbdes sseeodeseseee sae: 
REC BEN META COMUISUR NVM) one a ccc nich aoe nex crteds causes cicemioece 
Brown Creek, PADI ETISTOR NW WUS ai < ccna ae sees secon meinesione 
Bear Grass Creek, PAIS USLA RIS eens te since ereme Seems ociamaaneae 
Sand Creek, Augusta, ANE RSS Ses SEs eS Ee Pelee a ei ee 
Eagle Valley Brook, Fountain City, Wis. .-.-.---...2-- Saye 
Spring Brook, West Salem, Wis 
MINS ELOOKMEOMAN. Wisi. castnacchwassicnssacsict seen cc secs 
Squaw and Ash creeks, SoA WMG abe - ce peeoced sore soneeeee 
BpIs CneCCkMbaN SOL WIS) sacses scue ce csicmseccoeeceeuscaeesses 
Hall Creek, Alma COS ay yeTeS WA Se ae A ee ee ie Ce eee 
Storkwell Creek, Alma Center, Wis.......-..--2------+-----+-- 
BOVEeenceksrAuINa Center, WAS. =5 5-02 ¢<cce-s--55ee-ceeseeee 
ATMO CTECK Alma: CONTEL WIS... --b--0 socseceescceeseccesceecce 
North Branch of Coon Creek,La Crosse, Wis ........-.-.-- 
Chipmunk Creek, La Crosse, Wis 
Krall Creek, La Crosse, Wis....-.....- 
Wathees@recis Sechilerville; Wis) ../5 sna -<(c0 so cccc.e sects Smee 
Marie Oneeka Hareb sWise 0.2. ccccc occa cccunctcasccseme cans 
McLaren Creek, Fairchild, Wis 
Soper'and! Davis creeks, Sparta, Wis.-.......----------+--s--<ss 
Duk GlEGrecins param WiSscceocsce as cea=-cceeeb cc eacecececes 
uns Creek Bal win Was wc eicc.ccnsnnc- soc secc cine ceena nin ceceue 
Kenyon Creek, Black River Falls, Wis ............-......----- 
Alleni@reek, black River Walls, WiS\..<-=--<<-cessss+ssee+-s--- 
rOUMmRUn Diack Riven Walls. Wis... c<--5..ce.cesecoccee ssn en 
pogaw Greek black imiver Balls: WiS.2=----<o<ce:ssscn2-- oes 
Rock and Beaver creeks, Rice Lake, Wis.-........--2......--. 
Sia LowolMeybrOOk. HOXDOTO; WiS.-ct. .oso-<scncec cose nec omesee 
Stony Creek, Black River Falls, Wis.....---.----------+----- 
South Branch Alma Center, WIS: ==. - 22. s020-cs25-00 ose enee ce 
North Branch of Pike River, Duna Wisi socckescscese sees 
iBalsamanivershOxDOLOaWis-<. b= 2 55-cone secon eases 
Trout pond, Appleton, Witsee S52 Bee 
Inlet to Elbow Lake, Wausaukee, Wi 
Iron and Brule rivers, Marinette, Wis 

50, 000 |. . 
50, 000 

BeavenibivensGales ville WAS. ce sees nn cece ciscawerioe on enecllenscnecemeeeae 
IBN Cree ke GION Ale WAS o-oo oc cas ceee ene seenns yteecituwelsaccncuccone 
NMEIEOHeRCOK ING WPLISDON AWASs ose cc ca.cics swine nacewis ace cee ecw asco bone 
Bipeon Greek Alma enter Wiseer. o.0<-c2ceneo-- sree ocmisanuclaecmcce ones 
A BTCHSECE RagN ONWialicae Was onee ste i ac jsimeise ee wee cuieeme ce eee ee 
PPL PI CNCC RP NOLW AUIS meeek -eacecec s+ soceicenccemacceotaleetoneeceeue 
Fey) CLOCK AAUP TISUA MVE Soe assem Socios ceigs qocwm econ conesen ln Sas cseaene 
GALES OLE OSSCO MVS a= a= eee 0S cin cca oac cal oe ween eee 
Flick Creek, Fairchild, Wis 

Marvins Creek, Fairchild, Wis 
Beef River, ae Wis 

Claude M. MEG ORaL aes ae Beene ee nee a wemaite 25, 000 

SOLE eee tenet arcyaioe = Seca ccsccccicwvecsaccesmoceed 920, 000 

Lake trout: 
cAI MEER CARD LINALIE VA CODD tists seas cico2e se ss25. sess cies osscel- 2 ee eee 
cenit rake Fish ape Windsor Locks, Conn.......... 250, 000 

Oe 

5, 222, 429 
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Detail of distribution—Continued. 

Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. yearlings. 

Lake trout—Continued. 
Arnold take Harrison, Wichs.- 520-2 225-64 5sceec esos see cel = eee 100; 000" |)... 
Hone Lake, Howells Miche oes eee ce csces antes cee see eee eee 200; 000" | 552522 
Clark and Loon lakes, Watersmeet, Mich. ................-----|------------ 200; 000'|- <2 eee 
Chief ort ront bake. iron MountiMn: Mich 25252522 5525-4222 2222 eee 200; 000: |=. < 25sec 
fake Michizan>Gbharlevorss Mich. 22 i=22-2225 30-25 22222252csaooee eee 3,100, 000 |...........- 

near Beaver Island: Mich: =2::5.23225222422.22/2555-2 22225 52), 000 |. .2o ee eence 
Machine Giby. Wich =25 *2:2ehe see se eee Ue Breese’ - 2 ss5 

Lake Huron, Alpena, Mich .......-.:-.---- 
North Point, Mich ...---- 
Scarecrow Island, Mich 
Titan PGi aL. UG REE ELSE fe aaa ee ee ee be 
Detour Mich 22.2. 2. 552252 ss ese st eee ee 

ake Superior: Rock Harbor Mich =: 2 = {ts=2 Psi tees asad Le 12S AE ee 140,000") 2 eee 
Washington Harbor, Mich ............2....---- | CREAT 140, 000:|..) Saaeee 
Marquette, Mich <2. = 9222522 s.i5. 5 fit itll ee 1; 0005000) [32 =e 
Todas'Harhor, Mich <22-- 222 225222 = Sect |ooscs eee 360, 000") <55_eeeee 
Basle Harpor) Mich: -o-)o22 2022 cose eee eo eee Wy Pee 
Honey Pomt wien |= << +5225 os eee oe eee eee 320; 000") 22 sae 
Ontonaron Michio) 22-5254 ienursiecestirap ee 3605s 5a wee 960,000: | ee 
EK CyNLONG (Michie *= oe = Seon eee aan e ee raise eee ee i San 
Bish isiaviG= Wich === 5-2 <ce-s7 22) 6 ee eee ee ee 
TOBHIS HAT bor Michels =o = oe see. Nee ee 
Wihitefish Point. Mich 22 eee ee eee ee eee 

St. Marys River, Bay Mills, Mich 
Hay Lake, Hay Lake, Mich...-......-.-.--. 
Turtle Take Purtiewake. Miche: 22-222 oo se SS eee es oi eee 
Michigan Fish Commission, Detroit, Mich ....--.---.--------- ; 
‘Beech ake (Walker Mant ooo: 62 2e <>) ere tee ee ee eee 
take Pulaska-"Buftale Wem o! oo. 22 oo ete! ho is. ee eee 
take Superior; Poplar River, Minn --)..-.. 22... 22. -S26525s5225)ec2 22 260, 000") = =. Sere 

Grand Maraiss Winn 22:22 < 62 oo SoS 2s ee alee eee 250; O00 ee eee 
Chicase!| Bay Wann 25 Se ee eee 220. O00" ee 
GrangPortaze: ‘Minn £2.25... 2252252 5.0222 s) eee 320,000". 2 Sees 
‘Two Harbors, Mann 2222.0. ose. 282 eee a Se ss eee 000 ||. 2 See 
Dulnth Mann = oS et eee Ce Nese aie a eee 200, 000" | ae 

Newfound Take Bristol Ne Be 2 ono ke re oes 000 2s eee 
Squaw and Black Nit ponds; Meredith, N--H --...-.--2-222-<2|--_-<--2- = OOO 223 Seas 
Spoor wake CHEILErHElG Nor > se ee ee rene eae oh eee , 000] 52: Saeeras 
iake Winnepessukee) Weir N= ERS i28 S522 See oe cen eee el eee 20, 000i}: 2 22 seae 
SCT Veo. Rind Pars bil! 2G § De eR ee Bo a eee eos |e Seay see O00 1}. Saas 
Ghas: Be Clarke Concord ?NoH 2-2 —. 2s = 222 22 2b Sees eee 
Pleasant Lake, Pleasant Lake, N. Y 
St. Lawrence River, Cape Vincent, N. Y= -.--:--.--+-:.--:----- 
Gisezo Take: Cooperstown; NY 22222 0. c eee oS 
Lake Ontario, near Cape Vincent; N.Y ...--.< 222.2 522.225 522) 52-252 =o 166, GOO) | St ee 

off Grenadier Island. N.Y 2-323). .22 22.72. -2 2.2 =" 1,256; 000" eee 
Datch(Pomionsy -—.~ = 25-5 2. see so ean oe foes ae eee 450) 000") 2a 
TipnetisPomtoN: ¥-2-- o> ~ Sess site ee feceaee tee 530; 000 [2-23 See 

St. Lawrence River, off Carlton Island, N. Y-....-..---.-.-----|------------ 20000 |. eee 
PaMCS A THI Caled OMIA: Navin 255 Lees = ch ecees ered Fee 10,000 |. 22 eee 
WAH: Boardinian halion Gitar NW coe) ses oe 2 ee cee 200: 000 |... 92. eee 
New York Fish Commission, Caledonia, N. Y-----..----------- 2,900; 000 |2°: 222... See 
MaALMECe ALVer T OlCHO MONIC = 232550 ae ee Ce eee ee 3; 5900) | See 
Triangle and Nash lakes, Lane and Lincoln counties, Oreg...)........---- 18°000| aes 
Hawthorne take: Portland*Ores=-. =) 2285-2 =. 2S Sea een Soe 1; 0008} 2osaeeeee 
Meadow Eake: Yamhill County: Ores: 2 son 62 ost eee ee ee eee 26, 498 ||: <2 eee 
Saxton MI PONG Spartan Durer. Gi ann ee eee ee aol eo ec eae 20, 000 "[E = =e eee 
Sunset Take? Orwell, Vii 2: °22222222 5c ee ls. 2 2 ee eee 3,012 
Holland Pond, Holland, Vt...-...--.-.-.- : 1: OOO. een 
Big Averill Pond, Averill, Vt ........... ‘ 0: OO oS. Sees 
Caspian fake; Greensboro; Vitis: 2-6-2223 ss oo eee eae eee A9' 900 "1. S- o oeeeee 
Willoughby Lake, Westmore, Vt O00 ee eee 
GCryptatiizibke Barton. Miesss 2 cscs es oa ee ee ee 36;:000 11o* eee 
Stone Pond GiOver Mise soe eee ee SE ee | (pe ee 2), 0008 See ae eee 
Vermont Fish Commission, Roxbury, Vt ....----...-----..--- 2ONOUD ee. 5 an cance aoe 
Lake Sequalitchew, Lake View, Wash ------------... 2.2. -.-<-|- 22 -sse2nes= ea eee 
Lake Superior; Madeline Island; Wis-..----. ---.<.<5.222------|--<--seesess 320, 000 |-2 eee 

Ashland: “Wis 22.3 222-224. 22-2 Ss on eeee ee bee 470; 000". sesneeees 
Wyoming Fish Commission, Sheridan, Wyo ........----...--- BOO. O00 1: .. <<... .2 a2. ene eee 
J. B. Fielding, Upper Downing, England ...........----..---- 72551 tL pa eS) Sy Sa Sac 
Lake Superior: Ross Point, Ontariol2./ 222. 22. 2-5 2202 360; 000 {SS ase 

POC Sa on ke et eee ae esas ere ae 

Scotch sea trout: 
Phillips Lake? Bancor! We s+. <* * ro et a eens | 2s ae eee 
Oraie Pond, ‘Hast Orland We sss a en 
Alamoosook Lake, Orland, Me 



‘REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Details of distribution—Continued. 

Species and disposition. Higgs. 
Fry and 
finger- 
lings. 

101 

Adults 
and 

yearlings. 

Golden trout: 
ane ONG ME OOUWA WIN Seles ene ates wen ccc decaca ss sieclcbiacesl|ctiew epeciace 10, 000 
aketarleronweike Station, Ni Ho! . 2.2.5. secede encece-ceee|-ecmece seen 10, 000 
Pakeisunapes wsunpapee: bake Ny His)... 65 <o hwo e demas ced dectececewies. 49, 950 

ING 2 A 2) LSS 28 SRS ee ee a ees |e ee ee rae 69, 950 

Grayling: 
ROUTHFE ALCP ver MlOrissantCOlOs.~ ss- ceric e,- -:= clinica ares | Settee oe ea wate 10, 000 
RryinepanuRiver,“Phomasville, Colo... .- <= 2.c-o-.ecnssseensc|oescecenssele 30, 000 
Platte River, between Grant and Cliff, Colo. :... -. 2. 2<cccis cel necc eee semen 30, 000 
Rae Rivers BeLrys: Staton, COLO) 32 <s<ciaa 5 sete eels soo eee ise ne| oanee Oaeaes 30, 000 
ClearicrecksUAnsin re NO Wal - osc q2a5 scan esios Geaamcs cise edetnas||esscceemeaes 25, 000 
Wale ORCC MA LSI TOW El «ai oc.ncc conc sec aees Sewicnleeceoc ac onscoeeeeser 25, 000 
HIGAnPCOHGMON AN Gee, ca csioa~ sec os seme sce enced none Sates lee Qeeasees 17, 822 
CraipePondwOrigmey MO: 2. qe a===Jscc ais sais ode Sade ce cece cides |b. so eeeeteee 17, 761 
GraisubrookOnlanGs Mein nc cccansnaws sacacsace- ces Seles deacke 
SPU SEONG MEH OMI COM MICH ee oom oon = = nm= = ml=i<lo = =a 2 wes ese 
BinAeree keel Olly C Mecca san sedan eee ane: Aaa nee ceetes 
Baldwin and Sanborn creeks, Baldwin, Mich............-.--- 
Au Sable River and tributaries, Grayling, Mich ............-. 
Michigan Fish Commission, Paris, Mich ...................--- 
ester Rivers Diulith Mann. occa 2cacncoss cicascce ooseeen cece 
Minnesota Fish Commission, State Waters, Duluth, Minn.... 
Dr WUSHIs Ohare, St. baul, Minn ooo. cc cicienc ae eee ncenicicle 
Missouri Fish Commission, St. Joseph, Mo...............----- 
Hureka Ponds, Anaconda, Mont ......-..--2...--2.--csce-se- 
Prickivsbear Creeks Helena, Mont: =. 2.0. --.0cn-cccs seems 
Prickly Pear Creek Lake, Prickly Pear Junction, Mont ..-..-- 
Rock Greekj Harlowton MONt=.<-<2.5.---.-222s cceccccese sae 
iBakersiPonds Amacondsa, MONG... <o2<. << niece s-<<o-meeee ces 
Bozeman CreekeBozeman: Mont o222...--=--2-c0000 =e -cacnese 
BUG reriGreek bOZEMANy MONG se ons «secant ec Joke ceca seoes ae 
HionciOreeksBOzeman MONE care cnasd sa ccc ss ameee sce cezn wont 
Waste Ditchshozeman IMOnb- 2555.6. —.2552soce7c-2cceacenine sees 
ish; pondsyBozemans MONG . 35.22 .0s-2=- cscs es scessseee serene 
We Makcobixed On NeaVasaceciciiccce cc ccccacecedecoccneccechee 
New York Fish Commission, Caledonia, N. Y............---.--- 
John Sharp, Utah Fish Commission, Murray, Utah ..........-. 
GASMIATP Maen GTECRSHOLO. Murs co--6 mncce oc saers sec senacteete ole 
IBLE RN eoAVAnMIC BAVOU, WAS... <2 .c- <5 =n cgeedce ase tecised|seeearcedeee 75, 000 
E. Bryant, for Wisconsin Fish Commission, Bayfield, Wis. .-.--- 200, 000 
HO RaAGTECEASH ERICA VV Ossistececjatecine sins cic on eee cle cee wot oe eee eee cee lenieee 
Wyoming Fish Commission, Laramie, Wyo. 100, 000 
ebony RAATILE AV VOlce maicie sic cisjsaiscie.ccleibelere serie Sieteranl oars 25, 000 

ALG io At a | Se a ee em IS FIED AE Ue 655, 000 1, 130, 333 

White-fish: 
IBALes ace BEL ORIN ES, gM Clara ratatslc steerer eae aeons e = oie comes cece Poin eee ree 250, 000 
Dowd, Leach, and Middle lakes, Hastings, Mich .............|.........--- 250, 000 
Bake Michioan wGharlevoux MICH 2-220 -c5 cess oc cen cccmenencaaloseececeseee 15, 000, 000 

Ma GknaciCOiny, Mi Ghe. ss ocean caer em eels meee ea aaee 12, 000, 000 
OteManistique Mien: soc yeas coe cote enlpe one ne eee 2, 000, 000 

Perormeniver vor DeUeusle ye MIC <2 35 5-c ss accstaecckidcccuee ee lenecnteetes 19, 500, 000 
DM ETROLENEICHY ase oe Ua os an eeamon Soe eee llacca oe nenee 56, 000, 000 

Bake Sic Aim poake StaClair, MIC. «sc 2.0 c2<idas sence coceceetealedsnce odes 32, 000, 000 
MakeCarbaron On NOrtnseoint. MIG Sa. < sc coeu sens be dnc ne oe aad baa seoneeene 15, 000, 000 

Scarecrows island) Micha so sssconc eae cee carats 10, 450, 000 
IPresqtiewisle sMichiA 45-32 -<5 tes see coemene rene 8, 000, 000 
Sturgeon Point, Mich 4, 500, 000 
PetoursMiech.- o.oo s.5 ce cone 15, 000, 000 
MorestereMichee ss. s.ccscceus 4, 050, 000 

Torrie Taker Luartle:bake; Mich 5.22... yolsceec se. geneceseben 500, 000 
Hav ake gH avebake MICH ao. ccecicncacmccancasecscenbaesecswe 5, 000, 000 
Soo Rapids, Sault Ste. Marie, Mich...................---...-.- 3, 000, 000 
Lake Superior, Whitefish Point, Mich.................-....-.- 15, 000, 000 

Msirquettes Michi scte ses sus cue snes sneeonen ess 6, 000, 000 
OntonagonyMichic.2 5. sce cen son eeueseeeeckeee 10, 600, 000 
Wishermsags OMe. Miche ss sess csc euaeeecc tel eseacusesmes 6, 400, 000 
Cra CesEVan bor MIG) «= sacacenis cee tea a vem ee ies aic| nraleeaietcieeats 4, 800, 000 

OmerorhaAkenCooperstOwin Neo Vecccesas sce cednesdeccccene vecs|lsccteconcue 600, 000 
DakeOnianosDotchuboimt, "Neiy oc... sc. cccccaosccesectc oe ous loos enc nence 26, 090, 000 
Lake Ontario; meariCapeiVineent, New Y osc 2s.cascon<saccesesseclecaseeseemes 4, 830, 000 
Sthawrencehiver, Off GapeiViNCeNt.. 22-42 so scosessnecctsaslacstaccensee 1, 080, 000 
St. Lawrence River, off Carleton Island, N. Y..............---|.0------se0 2,300, 000 
New York Fish Commission, Caledonia. N. Y..............--- 82100; 000; lasecsee eee ne. 
Lake Erie, off Ballast Island Shoal, Ohio ...................--|.-.--------- 23, 000, 000 

Basininne eet) Bay OIG. sec.c cc ce women aoe one. 28, 800, 000 
Metleve island Ontos. 25.5.2 oa-c.c58 5 ounce oben leoee eaters 40, 000, 000 
Isle St. George, Middle Ground, Ohio..........|.......0.+-- 20, 000, 000 

7, 925 
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Details of distribution—Continued. 

Fry and Adults 
Species and disposition. Eggs. finger- and 

lings. yearlings. 

White-fish—Continued. 
Hakesrievon Lory Clinton, ObiOwsn aces secieeeee nce sae eae aerate eee 

Light-House Point, PutemBayOhiors: 2262222 4\essceeaeer ee 
North Bass Reef, Oligie fs sisst eae eee 
Starve slandtheot ODIO! 2 e. ectee = scl Se 1 [eee eee 
POEM OMONIO Meee cee ens ts Sebo ca sastee bsee |e eee 
Stormeulsland hee Put-am Bay 25-22 -.-- oe leone esse eee 

Pennsylvania Fish Commission, Erie, Pa......-..------------ 48, 160, 000 
Lake Sequalitchew, Lake View, Wash-...-..--..--..---------|------------ 
hake Superior Ashi ards iWis esos see eee a later see a pia SetSuel| arsine eee 
Wisconsin Fish Commission, MaGiISOM: Wishis2s sc oece se eetelaae 55, 000, 000 

ANG) Pe eosscaaccdosbodansnensae hosaseso2asechsbésocees50¢ 111, 260, 000 

Pike perch: 
Simonton iuakeshlikiart jndemeacteee saaneee ceeoen ose ces ee earl e eee eee 
Yellow Creek and lakes, ‘Silver hake, Um dle2s 82.55 53st eh: 5hesa| eee eee eae 
Silver, Rickle, and Hulbert lakes (Silver Ibake! And: ss5s24 35-24) soscaeeeee se 
Kankakee Riverskiversidesin des 23: S652 ees ees Sst SSeS e eee eee ee 
Caldwell bakexClaypoolin dieses ae Sees il Se Aaa cere eee 
Beaver DamvnakeiGlay pool ima ase asaneine sae e cease cee lee eee eee 
MudiibakesClaypoolsindiscea peo tee sees ste meeiae recta cnet emcee a= Re eee 
Carriiakes Clay poolmimdteiaecnecee ges seas nate tame soar sere alert iaeeeiee 
Homan Wakes Claypool dyes sana eee ial aae se oe eate eae | eerste 
GroveaketColumibia City Ge sean ssess cee seca see sees see eto 
Mississippi River, Dubuque, lowa .......-.--.-----------------|------------|-----+--++---- 
Spirit Wood Lake, Venn esioy sail. NE IDES SB eee ppseesmcnesoondd|Iscacco besos Ssoccedose sna: 
Lake Maxinkuckee, Culver, ras PO oe oh Re 
Potomac River, Sycamore Island, MGM. a2 Ese2 osc hes oaccmcsceu|t sscececeeee 
Potomac River, Anglers Club House, Mils$2. 22022220. nsc2enn64s ee eee 
Town Line Lake, Goral Mich ori s 223235254206 tone cast beatae eee 
Miner Lake, Miner Lake, Mi@b) Dee eee bs 522 sas sdtcedeossccd 24] See eee 
Michigan Fish Commission, Detroit; Michi =s22-5255s=5cs0-—e- 50, 000, 000 
Missouri Fish Commission, St. Joseph, M Oss) esas ee shss 2 S55 se se 10, 000; 000 
Walser Pond, Webster, N. Fine ere ie sea 02s a halls ee 
Round and Stump ponds, Nashua Nek eit ctsie ss ai 2essh ahh Meee eee 
Massabesie Lake: Manchester. N. Eos sc: oss ccec em cca ceeeicie ae eitee selec ee 
St. Lawrence River, off Carlton iis ei GING eRe Scns 3s oe ee ee oer teers 

GTaSsiBay Ne: Vac sae cet cnccene cciedete canllin| Cle semen anes 
CapenVintGent aN: Vostessis50s ssasss an caleee cm erect 

Lake Erie, off Middle Bass Island Reef, Pit-in) Bay Ohiore sas |Peeersessere 
Ballast Island Reef, Put-in Bay, Ohio.........-|---.-------- 
Macarankeet bond Clinton Onions. cess nese eter 
NorthiBusssReci Put-inebaye OOS sscsec-e =e |eeasaeeeeaee 
CatawbatslandMOhioe ss st see ct Ohad Sees | tte 20, 000, 000 |... 
OCUsSHER OMG SHOMIS sete. mae cece eae cee seisiee || eters teens 20, 000, 000 |... 
ANS). (OO AS escomtanenooceosnedeoespecdadoss| Moussoneasse 10, 000, 000 |-- 

Conneantee Hake Cambridge. Springs, (Pa-22.-.-2---------2-|--22-2->e 500000) |Z aaesee 
Clarion ‘River: HOXDOTOWRa sien cc sis cose none siseisisiermisie om ersisiale' || mola arate oieaagos 800;:000:)|... coe eee 
hake mNephawiny Cantons baserceerte sss. emeereteosceenasee Sa | eb She 5002000" |S ee sence 
St. Clair, White, and Wahlamah lakes, Gough, S. C .....-.--.|...--------- 1,900,000) 222 seneeaeee 
SalemsPond Derby, Viti soon cence cose ce sceeccesc cnc ceteec sees seesceraners 500;000: ||. 22. SSaeeee 
WairficlaveondySheld ony Vitew-k oo es ance etee cede cee t ess see cee|eme cessor $99,000) |. 452g aeenee 
VWeETMONt Mish COMMISSION SWaANtONs IV tacccaceeeces ceicceecce |eece seme 16, 000, 000: 5 o3segeees 

Total peteeos Siam een a Rtas eho Lukas Nemes soc Sa rs oy eos 60,000,000 | 177,099, 000 575 
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Details of distribution—Continued. 

FISH AND FISHERIES. 1038 

Species and disposition. Sino Species and disposition. pert 

Cat-jish: Black bass—Continued. 
Benton Pond, Seale, Ala.........-- 300 Verde River, Jerome, Ariz ......... 75 
Buzzard Pond, Eufaula, Ala.....-- 300 || Sycamore Creek, Jerome, U Nin VA eee 225 
Turner Fish Pond, Eufaula, Ala... 300 Railroad Resery oir, W illiams, Ariz. 100 
Clubs Pond, Eufaula, Ala.......... 300 Reservoir, St. David, ATIZ: caer eee ne 150 
Mill Pond, Columbia, Ala ......... 100 Clear Lake, Pine Bluff, Ark ........ a 
Potomac River, Fish Lakes, D.C .. 30, 000 Lake Taylor, Pine Bluff, Ark....... 75 
Lake Ella, Umatilla, Fla .......... 300 Ouachita River, Malvern, Ark ..... 8 
Brickyard Pond, Columbus, Ga. --. 500 McHenry Fish Pond, Malvern, Ark. 300 
Ockmulgee River, Macon, Ga ..... 1, 000 Artificial Lake, EurekaSprings, Ark 75 
Hudson Pond, Hamilton, Ga -.----. 200 Little River, Wilton, Ark .......... 150 
Bussey Pond, Cuthbert, Ga......-. 500 Grassy Lake, Wilton, Ark .......... 150 
Hood Creek, Bostick, Ga........---. 300 Fish Lake, Earle, TE ap onli et a 200 
Fish Ponds, Atlanta, Ga..........-. 450 Applicants in Arkansas.......-.-...- 906 

Bullochyville, Ga...--- 900 Applicant at Lamar, Colo.......-..-. 7d 
Greenville, Ga ........ 200 Mudge Pond, Sharon, Conn ........ 100 
SuIMsOneiGae once: <aa5 200 Washbands Ponds, Seymour, Conn. 50 

Mississippi River, Dubuque, Iowa. 43, 500 Applicant at Brightwood, D.C..... 100 
Maquoketa River, Manchester, Crescent Lake, Cleremont, Fla .... 100 
IGE sa gaed SS ae ee eres 2, 800 Lake Ella, Umatilla, Fla........--. 200 

Cedar River, Cedar Rapids, Iowa.. 7, 000 Lake Helen, Lake Helen, Fla ..... 300 
Wapsipinnicon River, Independ- Fish Lake, Clearwater, Fla .......- 500 

CNGCE> LOWE eaemes = seen cana se aee ae 4, 820 Applicants in VH LOT di seee eeeee eee 550 
Spirit Wood Lake, Jamestown, Cumber Mill Pond, Morris Station, 

DiS hed DUH Fee, a ee oe i 2, 000 GR ye are aciaissicich awe Ses ela eee ees 150 
Bell Branch Pond, Haddocks, Ga. . 75 

PRO Leiria sc tener Semen 95, 970 Artifical Lake, Box Springs, Ga.... 100 
Pickerel: ——— eat Cee Mill Pond, Abacous Ga. ZN 

ax bes ? Re TeCalls Pond, Macon, Ga....-...-- 20 
Be nOkete River, Manchester, 500 Spring Branch, Upatoie, Ga.......- 150 

Dw ca cin cee wns emma tenes ccerces “ ATi o rR 

Wapsipinnicon River, Independ- Mill Pond, Howerd, Ge hee SPCR aM 

ence, lowa -..---.-......--+.2+++- 105 Savannah River Grovetown, Ga... 300 
Mississippi River, Dubuque, lowa 500 St. Elmo Lake, Columbus, Gan 100 

Total 805 Lake Carmichael, Gracewood, Ga . 250 
HORE ES CORR IEG FoR Bae Tay Augusta Game Club Pond, Au- 

Yellow perch: UST: Gale pss sec ee sciiaisteteie sere 250 
Maquoketa River, Manchester, King Lake, Box Springs, Ga.....-. 300 

lOiiGieccs chee eee ee 500 Caldecott Lake, Atlanta, Ga......- 150 
Cedar River, Cedar Rapids, Iowa -. 300 Roundabout Pond, Kirkland, Ga-. 200 
Wapsipinnicon River, Independ- Lake Benson, White Sulphur 
CHECMOW Rie ee eee e een acme see ae 300 Springs; Gai S- pie- ete -ccme acess 100 

Spirit Wood Lake, Jamestown, N Mill Pond, Greenville, Ga ......... 200 
SP BC Barer shcta era aie aietsiaiais ayerereisinrere Sei= 600 Ruby Lake, Fort Valley, Ga....... 100 

Fish Lake, Cussetta, Ga|.......-..- 500 
MOtae aes aoe eae: ae 1,700 Holly Springs Lake, Americus, Ga. 150 

Mill Pond, Hazlehurst, Ga......... 200 
Buffalo-fish: Lake Mohignac, Box Springs, Ga.. 400 

Mississippi River, Dubuque, Iowa... 200, 000 Panther Creek, Reynolds, Ga.....- 350 
a Coleman Lake, Coleman, Ga .....-. 489 

MOU Sass oko seninatasenfeice 200, 000 Applicants in Georgia ............- 3, 520 
—————— Long Lake, Mitchell, Ill .......... 400 

Black bass: Lonetree Lake, Lonetree, Ill ...... 500 
Big Cave Creek, Gadsden, Ala..... 300 Cherokee Fish Lakes, East St. 
Betheas Lake, Faundale, Ala...... 100 Tbouis! aM eee eccpiscitacitesenistaacse 250 
Mill Pond, Birmingham, Ala...... 150 Black Walnut Lake, Goodenow, I11. 100 
Ingrams Mill Pond, Opelika, Ala. . 300 Spring Lake, Barrington, 1d) ae 300 
Mill Pond, Attalla, Wale secre ak 100 Spring Lake, Wheaton, Ill.......-.. 300 
Spring Lake, Epes, AUS Re xc .ccseee 200 Scotts Lake, Belleville, jaa mee 150 
Mill Pond, Brantley, JS eee eee 500 Fox River, Olney, es Sa ae eyes ae 500 
Avery Lake, Goldhill, Ala........-. 150 Pine Terrace Lake, Crete, Ill ...... 250 
Fletchers Lake, Opelika, Ala ..-.-. 150 Ahern Lake, Columbia, Ill........ 100 
Oak Lake, Hooks, Ala...........-- 50 Clear Lake, Columbia, I] ......... 150 
Locust Warrior River, Warrior, Ala. 800 || Gilmore Lake, Columbia, Ill.....-. 200 
Black Warrior River, Warrior, Ala. 200 Long Pond, Columbia, Ill.......-.--. 300 
Town Creek, Town Creek, Alas 300 Kneipp Lake, Belleville, TUS sears 300 
Mill Pond, Spruce Pine, Ala Bee ope 200 Priester Lake, Belleville, ise 150 
Town and Short Creeks, Gunters- Artificial Lake, Olney7 Hee wees 100 
VIN ePAN pummel 2h ieae 200 Jacks Run Lake, Freeburg, I1l..... 200 

East Sheffield Lake, Tuscumbia, Burghardt Lake, Belleville, Ill ...-. 150 
JUD ec ASC OES Oe eee ee 200 Kretzer Lake, Harristown, Ill ..... 200 

Chambliss Mill Pond, Montgom- poder Home Lake, Danville, [11 . 200 
OLY ep Aer es oie sen eee aahe sce 300 pplicants in Illinois .............. 1, 900 

Simmons Spring, Florence, Ala.... 100 i. e Maxinkuckee, Culver, Ind .. 800 
Bradley Mill Pond, Millport, Ala.. 200 Winona Lake, Winona, Ind........ 800 
Briggs Mill Pond, Jasper, Wiaetas,. 300 Webster Lake, North Webster, Ind. 300 
Blackwater Mill Pond, Jasper, Ala. 150 | Lake Wawassee, Wawassee, Ind... 800 
Jones Mill Pond, Way erly, 74 Cee 180 | Tippetanie Lake, Leesburg, Ind . 400 
Oxford Lake, Anniston, ING Ree eae 200 ‘all Creek, Malot Park, Ind ....... 150 
Lake Baxter, Birmingham, AU Bie = 5s 200 Car Lake, Claypool, Ind ..........- 300 
Eufaula Fish Club Pond, Eufaula, Homan Lake, Claypool, Ind ......- 300 

HATS Bete e roe sete eee einer ow alates ss 350 Mud) hake: Macyind =<... .<.5--- =. 150 
Applicants in Alabama.......-.--- 3, 150 Lake Manitou, Rochester, Ind..... 300 
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Details of distribution—Continued, 

Species and disposition, 

lack bass—Continued, 
Gravel Lake, Adamsville, Ind..... 
Black River, New Harmony, Ind.. 
Indian Pond, Ib aKoy esp MAG eee ace 
Swan and Snider Ponds, Washing- 

COM, Uni cl sce cee emere cette cee 
Kankakee River, Kouts, Ind 
Notre Dame Lake, South Bend, Ind. 
White River, Muncie, Ind.......... 
Tippecanoe River, Winamae, Ind . 
Tippecanoe River, Monticello, Ind. 
Big WalnutCreek, Greencastle, Ind. 
Hii bake “Arcos; indie res. so ee 2 
Fall Creek, Indianapolis, Ind....-. 
St. Joseph Lake, South Bend, Ind.. 
Pretty Lake, Plymouth, Ind....... 
Gravel Pit, Ossian, Ind 
Indian Creek, New Albany, Ind... 
Sugar Creek, Crawfordsville, Ind.. 
White River, Castleton, Ind....... 
White River, Winchester, Ind 
Wabash River, Williamsport, Ind . 
Sugar Creek, Thorntown, Ind ..... 
Mine Pond, Clarks, Ind............ 
Blue River, Shelbyville, Ind.....-. 
Lewis Reservoir, Lewis, Ind.....-- 
Shriner Lake, Columbia City, Ind. 
Round Lake, Columbia City, Ind... 
Cedar Lake, Columbia City, Ind .. 
Quarry Pond, Bloomington, Ind.. 
Clements Mill Pond, Chrisney, Ind. 
penne Factory Pond, Chrisney, 

In 
Walnut Fork of Kel River, Green- 

castle, Ind 
Simonton Lake, Elkhart, Ind.....- 
Wabash River, GibsonCounty, Ind. 
Applicants in Indiana............- 
Spring Lake, Davis, Ind. T........ 
Rock Creek, Davis, Ind. T ........ 
Mountain Stream, Talihina, Ind.T. 
Shannon Pond, Purcell, Ind. T.... 
Bratcher Lake, Ardmore, Ind. T... 
Fish Lake, Ardmore, Ind. T....... 
Applicants in Indian Territory... 
Fish Lake, Buffalo Center, Iowa .. 
Fish Lake, Corydon, Iowa........- 
Boyer River Mill Pond, Dow City, 
TOW. «\.c2etatuesewecor wre ad coat 

Crane Creek, Riceville, lowa...... 
North Fork of Maquoketa River, 

Dyersville; Wow arcticne sacs. eens 
Maquoketa River, Manchester, 
WOW aver a seer eon ce ees cose heae 

ONCE; OWA vescaacne cememaaeecence 
Mississippi River, Dubuque, Iowa. 
Little Turkey River, Waucoma. 
LOW Aisa atate scree a eceere cee mae 

Applicants in Iowa ................ 
Smoky Hill River, Enterprise, 
INAS credstee ce ticis teem stile cet 

Wisner Creek, Hutchinson, Kans.. 
Spring Lake, Abilene, Kans ....... 
Connor Creek, Connor, Kans ...... 
Little Arkansas River, Hutchinson, 

19:10 BMS cicce Pm CRprCaGeReanar 
Spring Lake, Nashville, Kans. ..... 
North Fork of Sappy Creek, Ober- 

iti; Kamiss sees shewecee cee ecee es 
Spring Creek, Coldwater, Kans.... 
Willow Lake, Bavaria, Kans....... 
Little Arkansas River, Wichita, 

KANS) cecatsencmatesnncesee mene tee 
Spring Creek, Grainfield, Kans .... 
Lake Chanute, Olathe, Kans ...... 
Elkhorn Creek, Lincoln Center, 

SATIS. <:<:s,nigiatesola de ow eRe ae 
Rock Creek, Sabetha, Kans ....... 
Mule Creek, Wilmore, Kans......- 
Hazel Dell Lake, Garnett, Kans... 
West Park Lake, Parsons, Kans.... 

FISH AND FISHERIES. 

eines Species and disposition. eee 

Black bass—Continued. 
150 Wea Creek and Bull Creek, Paola, 
275 KANIS 5. isjecte ie hatcaidehdats ete aerate 150 
200 Rattlesnake Creek, Macksyille, 

Kaus. .digech cece eee come 200 
200 Saline River, Grinnell, Kans ...... 300 
300 Spring Branch, Prairie View, Kans. 150 
250 Branch of Solomon Creek, Topeka, 
500 Kango... cscs. Jdews seta ee eee 350. 
300 Lakeview Lake, Larned, Kans .... 200 
500 Fish Lake, Hilltop, Kans.......... 600 
300 Dennis Lake, Manhattan, Kans ... 200 
100 McDowell Creek, Manhattan, Kans. 300 
300 Blue River, Manhattan, Kans..... 150 
300 Baldwin Creek, Manhattan, Kans. 150 
200 King Creek, Manhattan,Kans..... 15 
100 Deep Creek, Manhattan, Kans..... 150 
300 Wild Cat Creek, Manhattan, Kans. 300 
300 Pfeil Creek, Manhattan, Kans..... 150 
500 Mill Creek, Manhattan, Kans...... 150 
300 Eureka Lake, Manhattan, Kans... 150 
500 Lowland Lake, Muscotah, Kans... 200 
300 Mulberry Creek, Dodge City, Kans.| 300 
200 Playters Lake, Pittsburg, Kans .... 250 
500 Spring Pond, Coldwater, Kans ..... 150 
650 Applicants in Kansas.............-. 4,050 
300 Rolling Fork Creek, Lebanon, Ky - 200; 
300 Spring Lake, Covington, Ky........ 300 
300 Dix River, Lancaster, Ky .........- 500 
150 Oak View Lake, Versailles, Ky..... 150: 
83 Deaf Mute Institute Pond, Dan- 

Ville, Ky. . deidiataue re astemens aes 100 
167 Geigers Lake, Henshaw, Ky.......- 200: 

Cumberland River, Pineville, Ky .. 400 
300 Reservoir, Springfield, Ky.........- 180 
200 Clear Creek, Shelbyville, Ky ....-... 200; 
275 Kinniconick River, Vanceburg, 

4, 700 BGY, Se sisters eae decree me eed 600 
100 Railroad Reservoir, Cumberland 
200 A WU EI (6s sla A Re cE es edi 825 
200 Elkhorn Creek, Georgetown, Ky... 300 
100 Little River, Hopkinsville, Ky ..... 400 
100 Jones Pond, Nolin, Ky.............. 100 
100 Lake Reba, Richmond, Ky......... 200 
875 Spring Lake, Madisonville, Ky..... 200 
500 Mill Creek, Fredonia, Ky.......... 200 
500 Willow Pond, Hodgensville, Ky... 200 

Livingston Creek, Fredonia, Ky... 400 
750 Waterworks Reservoir at Spring- 
500 Held Ky itor eeseeucses sseccees 180 

Isley Lake, Isley, Ky..........-2. 100 
1, 000 Guiest Creek, Shelbyville, Ky...... 300 

Clear Creek, Shelbyville, Ky .....-. 300 
3, 000 Bull Skin Creek, Shelbyville, Ky .. 150 
4, 000 Tyler Pond, Shelbyville, Ky....... 100 

Wild Cherry Pond, Brent, Ky...... 250 
3, 880 Barber Pond, Hopkinsville, Ky.... 200 
5, 000 Green River, McKinney, Ky......- 300 

Fern Lake, Middlesboro, Ky....... 400 
200 Floyds Fork Creek, Fisheryille, Ky. 100 
800 Washiers Pond, Hodgensyille, Ky .- 100 

Applicants in Kentucky .........-.- 5, 750 
800 Sunrise Lake, Mansfield, La ....... 150 
400 City Park Lake, New Orleans, La-. 225 
300 Chaplin Lake, Natchitoches, La -.. 15 
200 Lake Marie, Natchitoches, La ..... 150 

Manheim Pond, Robeline, La...... 75 
300 Red Bayou, Shreveport, La........ 200 
100 Youskee Lake, Shreveport, La... .. 200 

Lake Julia, Brevelle, La ........... 100 
50 Mill Pond, Keithville, La .......... 75 

200 Spring Branch, Lafayette, La...... 150 
50 Magnolia Lake, Verry, La.......... 175 

Banner Pond, Kentwood, La ...... 100 
600 Applicants in Louisiana, La ....... 525 
150 Antietam Creek, Hagerstown, Md.. 100 
150 Chevy Chase Lake, Chevy Chase, 

IMG) s diars, ee emieenteme tae sora wimraeterele 100 
800 Applicant at Cumberland, Md..... 50 
800 Percival Pond, Orleans, Mass......- 75 
200 Factory Pond, Fall River, Mass. ... 75 
75 Lake Acoaxet, Fall River, Mass. ... 75 

250 Middleboro Lakes, Rock, Mass ...- 50 
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Details of distribution—Continued. 

Species and disposition. 

Black bass—Continued., 

Applicant at Hamilton, Mass ...... 
Boardman Lake, Traverse City, 

PULGLieie EMetatiec weeded deesdnéubs 0 na 
Gull Lake, Yorkville, Mich........ 
Crooked Lake, Watersmeet, Mich.. 
Big Platte Lake, Beulah, Mich..... 
Burgess Lake, Greenville, Mich.... 
Condy Lake, Coral, Mich........... 
Devils Lake, Devils Lake, Mich.... 
Whites Lake, Kalamazoo, Mich.... 
Fagle Lake, Edwardsburg, Mich... 
Juno Lake, Edwardsburg, Mich.... 
Christiana Lake, Edwardsburg, 
ECL te cane sera erate a efeie alee ils a)¢i6, nin drm 

Round Lake, Hanover, Mich 
String of Lakes, Oxford, Mich..... 
Stony Lake, Oxford, Mich......... 
Bald Eagle Lake, Oxford, Mich... 
Pleasant Lake, Leslie, Mich ....... 
Klinger Lake, White Pigeon, Mich. 
Holland Lake, Sheridan, Mich .... 
Bailey Lake, Claire, Mich 
Eagle Lake, Willmar, Minn 
Pike Lake, Duluth, Minn.......... 
Madison Lake, Mankato, Minn.... 
Lake Minnewaska, Glenwood, 
Minn 

Fish Club's Lake, Holly Springs, 
(MBER Rctctiowics ca ea sib aicia Reeth 

Beech Spring, Topton, Miss........ 
Tupelo Park Lake, Tupelo, Miss.... 
Artificial Lake, Tupelo, Miss ....... 
Spring Branch, Myrtle, Miss ....... 
Arundel Lake, Meridian, Miss. ...-. 
Horseshoe Lake, Aberdeen, Miss... 
Lower Dead River, Aberdeen, Miss. 
Tibbs Lake, West Point, Miss ...... 
Spring Lake, Macon, Miss.......... 
Mill Pond, Olive Branch, Miss ..... 
McPherson Lake, Mhoon Valley, 

MARR e Sets abe cu cama cach ac ealan 
Mooreyille Park Lake, Corinth, 
HVS Win ahi siete april eiatihnatdinisimsy 65? w 0:\00n 

Tuscumbia River, Corinth, Miss. ... 
Alligator Lake, Columbus, Miss .... 
Buttahachie River, Greenwood 
DRUG hIMABAtisé55 <n ecrenes. scr alae pte 

Tombigbee River, Bigbee, Miss... .- 
Aberdeen, Miss. . 
Solumbus, Miss . 

Donald Lake, Baldwyn, Miss....... 
Chatauqua Lake, Crystal Springs, 
NVA Ste aterala a wiele dio. es dean dere wie c dere at 

Tehula Lake, Tehula, Miss......... 
Silver Creek, Yazoo City, Miss...... 
Yokanookany River, McCool, Miss. 
Big Black River, Pickens, Miss..... 
Applicants in Mississippi .........- 
James River, Aurora, Mo.......... 
James Fork of White River, 

PUR OUES WL Ov claaie's eves culcivee acta caw 
Duck Lake, Schell City, Mo....... 
Woods Pond, Shelbina, Mo........ 
Spring Lake, Schell City, Mo....... 
Greenwood Lake, Greenwood, Mo. 
Clear Lake, Bois d’Are, Mo........ 
Pond and stream, Joplin, iN Ko) aye 
Cutoff Lake, Brunswick, Mo....... 
Pryor Lake, Redbridge, Mo........ 
Montgomery Lake, Saginaw, Mo.. 
Shipman Springs, Ritchie, Mo..... 
James River, Galloway, Mo........ 
Herrells Branch, Neosho, Mo...... 
Applicants in Missouri............. 
Flat Willow, Harlowton, Mont..... 
Hogue Lake, Columbia Falls, Mont. 
Lake Blaine, Kalispel, Mont....... 
Boorman Lake, Kalispel, Mont.... 
Echo Lake, Kalispel, Mont ........ 

Adults and | 
yearlings. Species and disposition, 
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Adults and 
yearlings, 

1, 000 

1,000 | 

|| Black bass—Continued. 
Gilkerson Lake, Harlowton, Mont. . 
Applicant at Cinnabar, Mont...... 
Fish Lake, Whitman, Nebr......... 
Box Butte Creek, Hay Springs, Nebr 
Lake Ericson, Greeley, Nebr ....... 
Red Willow Pond, Indianola, Nebr. 
Indian Creek, Benkelman, Nebr ... 
Applicants in Nebraska............ 
Lamprey River, New Market, N. H. 
Spring Lake, Portales, N. Mex.....- 
Spring River, Roswell, N. Mex ...-.. 
mae Creek, Springer, N. Mex..... 
Alamositos Creek, Springer, N. Mex 
Applicants in New Mexico......... 
Canisteo River, Addison, N. Y....-- 
Black Brook, St, Joseph, N. Y....... 
Snyder Lake, West Sandlake, N.Y . 
pene Broad River, Hot Springs, 

C 

Creek, Henderson- 
SVAN CG letancn cee ter< ate ciaratatciateiara e's 

Spirit Wood Lake, Jamestown, 
ING DBE Saute ael ocean eee uae cae ae 

Fish Lake, Rolla, N. Dak........... 
Willow Lake, Rolla, N. Dak........ 

Sanborn, N, Dak..... 
Spring Lake, Edgerley, N. Dak..... 
Fish Lake, Kulm, N, Dak.......... 
Wagner Lake, Sidney, Ohio........ 
Pond and stream, Greenwich, Ohio 
St. Joseph Lake, Carthage, Ohio ... 
Waterworks Lake, Blanchester, 
OH Gia saa h'ste.ea se caterneaelaee kadai 

Hazledell Pond, Clinton, Ohio..... 
Cliff Lake, Springfield, Ohio ....... 
Beaver Creek, Springfield, Ohio... 
Maumee River, Antwerp, Ohio.... 
Sandy Lake, Ravenna, Ohio....... 
Grand River, West Farmington, 
(DLO ce rcki tole aiemniie mina taba tern tote ora 

pe ncanie UT OU OL Sas wcratalaresrests ara 
Threemile Creek, Weatherford, 

Okla. .soe Omen ama aite ia MetaaitS 2 
Spring Branch, Woodward, Okla .. 
Deer Creek, Deer Creek, Okla ..... 
Salt Lake, Yeldell, Okla ........... 
Yost Reservoir, Guthrie, Okla...... 
Frisco River, Guymon, Okla........ 
Spring Lake, Woodward, Okla ..... 
Sanders Pond, Okarche, Okla ...... 
Crutcho Creek, Oklahoma, Okla ... 
North Canadian River, Oklahoma, 
OTe ent venseitieeoesen dh sci 

Applicants in Oklahoma.........-- 
West Branch Susquehanna River, 
IMINO, SIS sere seme arate Canaiioe nates 

Allegheny River, Tidioute, Pa ..... 
Twolick Brook, Blairsyille June- 

WLOX E Bice sasets etm ainiers Geetefarab cero a's ia = 
Susquehanna River, Lockhayen, 

Pa 
Loyalhanna Creek, Latrobe, Pa ..-. 
Allegheny River, Oil City, Pa ...... 
Lake Boquet, Latrobe, Pa.........-. 
Oswayo Creek, Shinglehouse, Pa... 
Conococheague Creek, Chambers- 
BUD Pa) oc. os en aaaste cieeiatanes 

Conneaut Lake, Cambridge, Pa.... 
Sunnyside Pond, Volant, Pa 
Waterworks Reservoir, Washing- 

OIL, SES. 2 sconce dic fate eran ee era a 

200 
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200 
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150 
1, 025 

100 
50 
50 

150 
100 

50 

6, 525 
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500 
500 

90 
1, 930 

200 
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200 
200 
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£00 
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200 
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100 
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500 
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300 
75 

100 
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225 
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Details of distribution—Continued. 

Species and disposition. 

Black bass—Continued, 
Silver Lake, Wakefield, R. I....... 
Roost Pond, Beaufort, S.C........-. 
Drayton Swamp, Sheldon, 8.C..... 
Pacolet River, Converse, 8. C...... 
Sheldon Preserve Pond, Sheldon, 

SA OScn GBS woe cca g os aes deme aecae = 
Reedy and Saluda rivers, Green- 

ville, S.C 

Seneca River, Calhoun, 8. C....... 
Saxton Mill Pond, Spartanburg,S iG 
Fair Forest Creek, Spartanburg, 

S. 
Reedy River, Greenville, §. C ..... 
Mill Pond, Greenyille, §8.C 
Rock Quarry Pond, Edgefield, S.C. 
Reedy River, Laurens, Sh Opes aoe 
Enoree River, Fountain Inn, §. C . 
Whitney Pond, Spartanburg, S. C.. 
Applicants in South Carolina. ...-. 
Artesian Lake, Tyndall, S. Dak.... 
Eads Lake. Tyndall, 8S. Dak 
Mackintosh Lake, Tyndall, S. Dak. 
Foot Creek, Aberdeen, S. Dak..... 
James River, Huron, 8. Dak.....-- 
Lake Donald, Huron, 8. Dak 
Shoe Creek, Huron, S. Dak ........ 
Whitestone Creek, Wilmot, 8. Dak. 
Whiteclay puree Pine Ridge 
Agency, 8. Dak 

Emanuel Creek, Springfield, S. Dak 
James River, Mitchell, S-Dak -o.. 

Alexandria, §. Dak.. 
Lake Tetonkaha, eee S. Dak... 
Turkey Creek, Volin, § . Dak 

Lake tanede Welonai Ss. 
Dak See ee ecco te ee 

Antelope Creek, Rosebud, S. Dak.. 
Lake Chilohwee, Canoya, S, Dak . 
Applicants in South Dakota ....... 
Red River, Clarksville, Tenn...... 
Horse Creek, Bethel Springs, Tenn 
Elk Fork C ‘reek, Sadle rsville, Tenn 
Millpond, Lawrenceburg, Tenn . 
Piney River, Nunnelly, Tenn...... 
McKinstry Pond, Oakland, Tenn .. 
Beaver Creek , Huntingdon, Tenn.. 
Big Pigeon Riy er, Newport, Tenn... 
Railroad Reservoir, Winfield, Tenn 
Idaho Creek, St. Bethlehem, ‘Tenn . 

Attiicial Lake, Chesterville: Tex 
Lower State Lake, RUUISKe PO eee cee 
Spring Creek, Hillsboro, Tex....... 
Old Reservoir, Jacksonville, Tex.. 
Old River Bed Pond, Marlin, Tex . 
Poynors Lake, Athens, Li epee Saree 
New Years Creek, Stone, Tex 
Mosque Creek, Marfa, Tex ......... 
Bold Spring Lake, West, Tex....... 
Hurst Lake, Fort Worth, Tex ....-. 
Alligator Lake, Fort Worth, Tex... 
Clear Fork of Trinity River, Fort 
Worth Textron. aceon wees. 

Trinity River, Fort Worth, Tex .... 
Mill Pond, Greeny ille, iy aay ie 
Trippett Lake, Fort Worth, Tex 
Lake Watts, Waco, Tex 

Fish Pond, Laredo, Tex Seeaec cmee 
Fish Lake, Corsicana, Mex soe cine 
Bass Lake, Waco, Tex ............- 
Highland ‘Club Lake, Dallas, Tex 
Fish Lake, Elgin, Tex acter ceeecce 
Oak Lake, Waco, \Dexsiss2) 1 
Oltorf Lake, Marlin, TOxscee Gates 
Clear Lake, Longview, Tex........ 
Mound Lake, Longview, MOK aciene 
McKinley Lake, Longview, Tex... 
Spring Creek, Plano, Tex.......... 
Mitchell Lake, Nacogdoches, Tex 
Tubbins Mill Pond, Nacogdoches, 

DOK veisesasscnsseuntencs Spooooobe 

Adults and 
yearlings. 

1, 000 

1, 000 

Species and disposition. 

| Black bass—Continued. 
Old River Lake, Nacogdoches, Tex. 
Conch Creek, Miami, Tex.......... 

Washita River, Canadian, Tex .... 
Comanche Creek, Pecos, Tex ...... 
Westude Lake, Crockett, Tex...... 
Graham Lake, Overton, fis eke 
Elmendort Lake, San Antonio, Tex. 
Gordon Lake, Paris, ROX: cic pace 
Fish Lake, Brownwood, Tex Fe 5 cine 
Sweetwater Lake, 
TEX 5 22.<wesan pose eee 

Railroad Lake, Wills Point, Tex ... 
Buffalo Bayou, Houston, Tex 
Pecan Springs, Austin, Tex 
Erwin Lake, Honey Grove, Tex.. 
Fish Lake, Claude, Mex 2325-45 - sees 
Lake Nevill, Longview, Tex: 5.2 sees 
Fish Pond, Marlin, OX sieeve see 
Elm Creek, Ballinger, Tex ......... 
Fish Pond, Rosebud, Tex .........- 
West Lake, West, Tex.............- 
Wanoreck Lake, Rockdale, Tex... . 
Brandon Canal, Altair, Tex ......-- 
Walnut Spring, Austin, Tex.......-. 
Waterworks Pond, Taylor, Tex -... 
Lake Kuykendall, Taylor, Tex...-. 
The Wake, Mlchiart, MeOxs oss cess see 
Lake Wichita, Wichita Falls, Tex... 
Crescent Lake, Wichita Falls, Tex. 
Fish Lake, Greenville, Tex 
Sportsmens Lake, Petty, Texan 
Willard Lake, Waco, Pex. cs howe 
Lake Park Lake, Tyler, Texas..... 
Moores Lake, Tyler, Tex .......... 
Camp Creek Lake, Higgins, Tex - 
Coldwater Creek, Strafford, Tex... 
Clear Creek, Canadian, Tex ......-. 
Lake Alford, Wills Point, Tex ..... 
Howell Lake, Wills Point, Tex .... 
Finney Lake, Wills Point, Tex .... 
Owen Lake, Wills Point, Tex...... 
Montague Pond, Wills Point, Tex 
Fish Lake, Wills Pond, Tex 
Fish Lake, Overton, Tex ......-...- 
Lake Surprise, Overton, Tex 
Lake Eloise, Waco, Tex............ 
Springdale Lake, Sherman, Tex... 
Colorado and Lampasas rivers, 
hampasas: TOR. scceineescer scenes 

Tributary of Lampasas River, 
Lampasas; TexX.2% sscncwesese eee 

Sulphur Fork of Lampasas River, 
TAMUPASAS i Ox sncen = eine smear 

Fish Lake, Dallas, Tex ............ 
Orphans’ Home lakes, Orphans 
Home, Dex ijcgnccanacscoss asecee 

Fish Lake, Livingstone, Tex ...... 
Chapman Lake, Overton, Tex ..... 
Parish Lake, Crockett, Tex........ 
Reddin Lake, Naples, Tex........- 
Manni Lake, West, Tex 2.2. 6.....2. 
Trinity Lake, Dallas, Tex ......... 
Fish Lake, Dallas, Tex............. 
Fish Lake, Hamshire, Tex.......--. 
Fish Pond, Lufkin, Tex............ 
Watson Lake, Stone, Tex 
McGlanthery fish tank, Corsicana, 
ROX bs Roce eae etaerearew niciermeme 

Fish Lake, Santa Anna, Tex.....-. 
Johnsons Pond, West, Tex.......-- 
Swindall tank, Terrell, Tex ....... 
Lake Polk, Temple, Tex........... 
Gageby Creek, Canadian, Tex ..... 
Hackberry Creek, Canadian, Tex . 
Private lake, Canadian, Tex 
Spring Park Lake, Palestine, Tex. . 
Sour Lake, Sour Lake, Tex 
Artificial Lake, Lott, Tex 
Newtons Lake, Pilot Point, Tex... 
Wood Lake, Sherman, Tex ........ 
Honey Grove Lake, Honey Grove, 
OSS raratetetelevareiettate Sens | 

FISH AND FISHERIES. 

Adults and 
yearlings. 
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Details of distribution—Continued. 

FISH AND FISHERIES. 107 

ee er re Adults and tee ees yee aie Adults and 
Species and disposition. yearlings. Species and disposition. yearlings. 

Black bass—Continued., Crappie—Continued. 
San Gabriel River, Georgetown, Little Arkansas River, Halstead, 
ARR teresa eMac coca ctetat ts shaw ana o es 1, 500 SATIS ata an whee wipe atte aa ouiet a meme 200 

Palace eer year | => Ae eee 250 ae Creek, Manhattan, 
Spring Lake, Bonham, Tex........ 1,900 RATS St Prehin aomawine coke an a aceiode 150 
Seven Springs, Roanoke, Tex ..... 100 Eureka Lake, Manhattan, Kans... - 230 
Onion Creek, Manchaca, Tex ..... 500 Wild Cat Creek, Manhattan, Kans . 255 
Bonita Lake, Marshall, Tex ......- 1, 000 Blue River, Manhattan, Kans...... 55 
Carlisle Pore tie a Hill, Wexs.2: 500 Ped win a elt ety Kans... 55 
Paradise Creek, Vernon, Tex...... 400 ings Creek, Manhattan, Kans -.... 55 
Railroad Lake, Coleman Junction, Dee p Creek, Manhattan, Kans ..... 55 

At 29. ie Sn 1 ES alain ees brane 100 Pfeil Creek, Manhattan, Kans....-. 55 
Little Conch River, San Angelo, Mill Creek, Manhattan, Kans ...-.-. 55 
25 aes Ae rot cae maser 200 Lake Chanute, Olathe, Kans. ....-.-- 170 

Tanks, Cactus, Tex .. speese eet eeeee 1, 000 Fish Lake, Hill-top, INSET 0 Saaiage gee 200 
Fish Lake, Longview, Tex ........ 175 Applicants LNG AITSAG) eae a een eee 855 
aap ce ee ee See SERED en eerste See Eee Ie ee 25 

ish Lake; Terrell; Tex-:...<.2.2 ( Fern Lake, Middlesboro, Ky.....-- 15 
Bois D’ Are Creek, Wetherford, Tex. 450 Cemetery Lake, Louisville, Ky.... 125 
Fish Pond, Aldine, Tex ..........-. 400 Reservoir, Slaughtersville, Ky....-. 100 
Applicants in Texas .......-..---.- 14, 540 Barren River, Bowling Green, Ky. 100 
Been ae ee Se cease 50 Kinniconick River, Vanceburg, 
tddy Pond, Rutland, Vt........... 50 Keven ccc ecemeee cae sei 2 175 
South River, Grottoes, Va.........- . 50 Lake Mingo, Nicholasville, Ky 25 
peeeencoeh River, Boyce, Va ....- 50 epring Lake, Madisonyille, Ky 100 
Spring Lake, Parkersburg, W. Va -- 500 Iisley Lake, Ilsley, Ky............- 100 
Big Sandy River, Naugatuck, W. Nolin River, Nolin, Ky...........- 100 
ee ae sete eer ean oe 250 Paynes Pond, Georgetown, Ky 77 

Kanawha River, Fishing Camp, W. Applicants in Kentucky........... 453 
Wiest snosoesacecososcosshsdasece¢ 200 City Park Lake, New Orleans, La. 125 

Elk River, Charleston, W. Va ..-..-- 207 || Chaplin Lake, Natchitoches, La... 200 
mg ue Cross creeks, Wells- Pes Pond, Robeline, La..... 100 

LES NN Sk eee ee rice Miere cine ithe =ye 150 | Red Bayou, Shreveport, La........ 200 
rat Valley River, Fairmont, gues rere, SS IO = 200 

ee Viebintalage iaicattin ea wate coe wlcacc(nes = 150 | Lake Julia, Brevelle, La........... 200 
S ring Run, Bunker Hill, W. Va... 100 Bayou Dorchita, Haughton, La .... 200 
E k River, Centralia, W. Va. ae 100 | Yarbrough Lake, Mansfield, La ..-. 100 
Y ellow River, Necedah, Wis - eee 1,040 || Applicant at Mansfield, La eae, 100 
Diamond Lake, Drummond, Wis. - - 1, 000 Eagle Lake, Willmar, Minn ........ 250 
Ome eae Lake, Florence | Leech Lake, Walker, Minn ........ 250 

OUDIYA RWIS eee see nos eso s.n 500 || Little Spring Creek, Waterford, 
Dinwiddie Lake, Sheridan, Wyo -.. 200 IMSS is ose : Rt Se eee Ase nee 200 

Chautauqua Lake, Crystal Springs, 
FROUGIN See ce tae cate acts ose we 262, 157 || IVUISS?S SSE RE St ie CBA Beene 200 

‘ Lutz Lake, Canton, Miss ........... 200 
Crappie: | ConstantineLake,Shuqualak, Miss. 100 
Jones Mill Pond, Waverly, Ala .... 300 || Fords Pond, Waterford, Miss....... 200 
a ring Pare Opeuea, Alle Se 100 Mooreyille Park Lake, Corinth, 

ue Creek, Johns, Ala ..........-- 100 IM Sg 28 A See eee eect ha co tieicicic 200 
Sie te wes ae ERS Aa 200 | Bubiehecne River, Greenwood 

udge Pond, Sharon, Conn........ 100 Sprin parMisstecne ee eecre tase 200 
Ponenee repeat ial Soe ah Seen 1, 000 Tombigbee River, Bigbee, Miss .... 200 
oledo Reservoir, Toledo, Ill...__. 150 | Aberdeen, Miss . 200 

Soldiers’ Home Lake, Danville, Il. 790 Columbus, Miss . 200 
Applicant in Mlinois.........:....- 50 || MTehula Lake, Tchula, Miss......... 200 
Leatherwood Creek, Bedford, Ind. 50) Yokanookany River, McCool, Miss. 200 
Indian Creek, Bedford, Ind........ 50 || Big Black River, Pickens, Miss... .. 200 
Salt Creek, Bedford, Ind........... 50 || Silver Creek, Yazoo City, Miss ..... 200 

ite River, Navlecvilie id 175 || Dhek Lake, Schell City Mow... 330 " arn Ch see 5 uck Lake, Schell City, Mo........ 25 
Waterworks Lake, Bloomington, Lake Ericson, Greeley, Nebr ...... 200 
‘ ae eRe pepe chad eat 26 | es LS G seek he bg ieee 100 
alumet Lake, Jasper, Ind ........ 150 ancocas River, Mt. Holly, N. J... 50 
2 ige Be pond, B cero, Ind 25 || OD ettesie gered Morristown, N. J. 50 
igeon Creek, Boonville, Ind...... 120 || Spring Lake, Morristown, N. J .... 50 

Indian Creek, New Albany, Ind... 25 || Elkwood Lake, Newark, N. J....-- 50 
SEER TERE eats; iImdeses.: 200 Richmondtown Lake, Woodstown, 

pplicants in Indians ....-.-.5.... DO GE Smet OP ao seen ee net colors aeons teeters 50 
Mountain Stream, Talihina, Ind. T. 500 Quick Pond, Swartswood, N. J .... 50 
North Fork of Maquoketa River, | Fish Lake, Kingston, N. J......... 100 
Paton as ale a ae aE ee 500 | See Broad River, Henderson- 

aquoketa iver anchester, | Willey. Conc cerrone rete eae 100 
a ee wige a i “a oa grecerr” 600 | Spirit Wood Lake, Jamestown, N. 
edar River, Cedar Rapids, lowa .. 700 || tO Ceara Rose Bee EAnoareaa. =< seeie 300 

eV epaipinnicou River, Independ- ppaneseld Lake, Aaa Quinta. 100 
CCE OWA saene=se ener sees so 720 Cliff Lake, Springfield, Ohio....... 90 

Mississippi River, Dubuque, lowa.. 700, 000 Buck Creek, Springfield, Ohio..... 140 
Applicant at Leon, LOW lemceccit= =e 100 | Pennypack Creek, Hatboro, Pa-.... 200 
Spring Lake, Nashville, Kans...... 100 || Crystal Lake, Carbondale, Pa-....--. 100 
Spring Lake, Syracuse, Kans....-. 4 100 || Porters Lake, Stroudsburg, Pa..... 100 
Little Arkansas River, Wichita, | | Deer Lake, Stroudsburg, Pa ....-... 150 

Keangttense sence mena ea eaees se 200 || Forest Lake, Stroudsburg, Pa...... 100 
Bull Creek, Paola, Kans............ 170! Lake Minisink, Stroudsburg, Pa... 100 
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Details of distribution—Continued. 

Species and disposition. Sone Species and disposition. 

Crappie Combined, Crappie—Continued. 
e Taminent, Stroudsburg, Pa... 100 Cold Run Creek, Hancock, W. Va.. 

Jones Lake, Montrose, Pa .......-.- 390 Dinwiddie Lake, Sheridan, Wyo... 
Perkiomen Creek, Norristown, Pa.. 100 
Schuylkill River, Norristown, Pa . 100 Potal . <2 oo asseeeec aooeeeeseee 
Sugar Loaf Lake, Hazleton, Pa..... 250 
Lake Clerno, Hoadleys, Pa......-.- 100 || Rock bass: 
Juniata River, Huntingdon, Pa ...- 400 Sandy Creek Mill Pond, Opelika, 
Stone Creek, Huntingdon, Pa ...-.. 200 ANG) Seek as eset eee eae eae 
Harveys Lake, Alderson, Pa .....-- 100 Applicant in Alabama............. 
Frankstown Branch, Juniata Riy- Applicant in Arkansas..........-.. 

er, Spruce Creek, Pa......-..--.-- 150 Mudge Pond, Sharon, Conn ....--. 
Frankstown Branch, Juniata Riy- Reservoir, Covington, Ga.......... 

enruBarres Paya. eanctes soeictatete nice 175 Applicants in Georgia ..........--- 
Aughwick Creek, Hopewell, Pa...- 50 Vermillion River, Danyille, 11] . 
Lake St. Clair, Latrobe, Pa ......... 100 Applicants in Milinois: 5.3 Ce oeee 
Raystown Branch of Juniata Waterworks Lake, Bloomington, 
River Hopewell Passe sseeoos-ee- 25 INE! scsi sete ot eeeesaes See 

Raystown Branch of Juniata Applicants in Indiana ............- 
River, Riddlesburg, Pa.......---- 125 Applicant at Dewey, Ind. T........ 

Raystown Branch, Juniata River, Applicant at Harlan, Iowa......-.-. 
DVerett,bameacwnceaiseere ceeeee eae 100 Fish Lake, Hilltop, Kans.......... 

Raystown Branch, Juniata River, Fall Creek, Caldwell, Kans.....-.. 
Salons Pancaesere hee ease se eseoe 225 Applicants i in Kansas See are 

Ludwig Run, Ebensburg, Pa ..-.--. 100 Reservoir, Slaughtersyille, Ky....- 
Conneaut Lake, Cambridge, Pa --. 100 Fern Lake, Middleboro, Ky Se ae 
Trough Creek, Mapleton, Pa ....-. 50 Spring Lake, Madisonville, Keys. pee 
Twelve Mile Lake, Stroudsburg, Applicants in Kentucky.....-....- 
1 27 PRR aie ee I ae i ee rel SRC 100 Middleboro Lakes, Rock, Mass ...- 

Silver Lake, Morton, Pa .......-...- 100 || Applicant at Northampton, Mass.. 
Applicant at Jermyn, Pa.......- mee 50 Horseshoe Lake, Macon, Miss ..... 
Foot Creek, Aberdeen, S. Dak ....-. 700 || Harpers Lake, Brooksville, Miss... 
James River, Huron, 8. Dak ....... 700 Applicants in Mississippi ........-- 
Lake Donald, Huron, 8. Dak.....-- 150 Fishing Club Pond, Glasgow, Mo-.. 
Shoe Creek, Huron, 8. Dak ....-.... 200 Woods Pond, Schell City, Mo.....-- 
James River, Mitchell, S. Dak ..... 300 Spring Lake, Schell City, Mo.....-- 
Frasin Lake, Mitchell,S. Dak...... 150 Eden Green Ponds, Chillicothe, Mo. 
Beaver Creek, Huntingdon, Tenn.. 500 || Cutoff Lake, Brunswick, Mo -..-..-- 
Orchard Pond, MO a WMex. =o poate 45 || Fish Lake, Billings, Mo ....-.......-. 
Old River Bed Pond, Marlin, Tex.. 100 Applicants in Missouri....-.......- 
Restleys Creek, Dublin, MOK ene cnn 200 Nebraska Fish Commission, South 
Greens Creek, Clairette, Tex De esioen 100 Bend, ‘Nebr. 5: J22s/-eat ee ceeeeces 
Bosque River, Clairette, Tex....... 200 || Las Palomas Creek, Engle, N. Mex. 
Four Ponds, Marfa, Tex............ 100 || North Spring River, Roswell, 
Crescent Lake, McNeil, Tex ....... 500 | IN... Mex. i ohaceis beeen ae eens 
Litttle Brazos River, Hearne, Tex... 300 Applicants in New Mexico ........ 
Onion Creek, Manchaea, Tex ....-- 100 Fish Lake, Rockville Center, N.Y . 
Oltorf Lake, Marlin, Tex ..........- 150 | Rhetts Lake, Hendersonville, N.C. 
San Gabriel River, Georgetown, | Mattamuskeet Lake, Elizabeth 
DOK «oe Selec os mee om eae eames ae 350 City, (N.C) 2224 26 scheee ene 

Cannon Creek, Marfa, Tex ........ 100 | Applicants in North Carolina...... 
West Side Lake, Crockett, Tex .... 200 || Applicant at New Salem, N. Dak .. 
Elmendorf Lake, San Antonio, Tex. 75 || Odell Lake, Lakeville, Ohio........ 
Waterworks Pond, Taylor, Tex.... 100 || Applicants in Ohio .......-.---.... 
Washita River, Canadian, Tex .... 250 || Applicants in Oklahoma........... 
Dads Creek, Canadian, Tex ........ 150 || Antietam Creek, Reading, Pa...... 
Du Tait Creek, Canadian, Tex..... 100 || Porters Lake, Stroudsburg, Pa ..... 
Beaver Lake, Canadian, Tex ....-.. 30 Aughwick Creek, Shirley, Pa...... 
North Creek, Canadian, Tex......- 100 Harveys Lake, Alderson, Pa.......- 
White River, Canadian, Tex....--- 50 || Juniata River, Lewistown, Pa...-.-- 
Bear Creek, Manchaca, Tex ....... 100 || Swatara Creek, Meyerstown, Pa.... 
Clubjlake WAvistine Mex: e- 55.202 cee 40 Cocalamus Creek, Mifflin, Pa 
Applicantsin Texas see. . oe csscece 985 | Ludwig Run, Ebensburg, Pa 
Potomac River, Daysville, Va--..--- 200 Middle Creek, Fairfield, Pa ........ 
Hish-Pond sWanston, Vase e-e 200 || Applicantsin Pennsylvania....... 
Broad Run, Manassas, Va.-......-.- 200 || Fish Pond, Allendale,S.C.........-. 
Bull Run, Manassas, Va ........... 200 Fish Lake, Carthage, Tenn......... 
Cedar Run, Manassas, Va...---....- 200 || Duek Run, Columbia, Tenn........ 
Occoquan Run, Manassas, Wais- ss: 200 || Mill Pond, Lawrenceburg, Tenn ... 
Fish Pond, Amherst, Wiisenc=cia—25 200 || Hurricane Creek, Waverly, Tenn -. 
Shadybrook Pond, Glencarlyn, Va. 100 Aughtry Lake, Richland, Tex...--- 
Piedmont Pond, Charlottesville, || Upper State Lake, Rusk, Tex....... 
VS sre see ses asneceenc carcass 200 || Bold Spring Lake, West, Tex......- 

Fish Pond, North Garden, Va..... 200 || Creek, Carrizo Springs, Tex ........ 
Tinker Creek, Hollins, Va......... 50 Mish: balkenWaeo: Mex. osacec.. cue 
Fish Lake, The Plains, Va......... 200 Gibson Lake, Palestine, Tex ....... 
North Fork Creek, North Fork, Va. 200 Gordon Lake, Paris, Tex ........... 
Applicants in Virginia............. 400 || San Gabriel River, Georgetown, 
Kanawha River, Fishing Camp, | A NGS. Ger ang Bn Oe = ake ee See 

WEY Bin wc eincintns Sorta hie ereieicice 1,000 || West Lake, West, Tex .............. 
Elk River, Charleston, W. Va..---.- 240 Railroad Lake, Walnut Springs, 
Sleepy River, Hancock, W* Va..... 200 Tex PPP eee eee 

COMMISSIONER OF FISH AND FISHERIES. 

Adults and 
yearlings. 
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Details of distribution—Continued. 

Species and disposition. 

Rock bass—Continued. 
Railroad Lake, Cisco, Tex ......--- 
Trinity River Fort Worth, Tox2-. 
Fish Lakes, Chico, Tesi ee oss ss 

San Antonio, Pex 
an licantstin' Texas *—..stee. sc. 
Fish Pond, Richmond, Va........- 
Spring Lake, Luray, Va 
Tacoma Fish Club Pond, Rich- 
mond, Va 

James River, Bia meh Va 
City Reservoir, ‘Charlottesville, Va- 
Dowdy Creek, Petersburg, Va 
Appomattox River, Petersburg, Va. 
Powell Creek, Petersburg, Va 
Taylor Mill Pond, Warsaw, Va ...- 
Tinker Creek, Hollins, Va 
Davis Branch, Catron, Va 
Piney Creek Mill Pond, Clover, Va. 
Orrix Creek Mill Pond, Evington, 

Goose Creek, Edwards Ferry, Va 
Applicants in Virginia............- 
Kanawha River, Fishing Camp, 

Strawberry bass: 
Verde River, Jerome, Ariz.....--.- 
Fish Lake, Ardmore, Ind. T 
Lake Macia, Natchitoches, La 
Chaplin Lake, Natchitoches, La-. 
Youseeka Lake, Shreveport, La - 
Lake Ninock, Ninock, alse. ott s2e 
Scoutaway River, Leasburg, Mo... 
Clear Creek, Bois D’ Arc, Mo 
Lake of the Woods, Fulton, Mo.. 
Non Spring River, Roswell, N. 

Yost Reservoir, Guthrie, Okla 
Spring Lake, Guthrie, raya ieReianee 
Sanders Pond, Okarche, Okla-...--. 
Applicant at Mulhall, Okla........ 
pot Gabriel River, Georgetown, 

OXiGo ceases odes semeteeessecenss 

Warmouth bass: 
Soldiers Home Lake, Danville, Ill. 

Sun-fish: 
Verde River, Jerome, Ariz 
Beaver Creek, Jerome, ATiz......-- 
Little River, Wilton, ya ele mre as 
Soldiers Home Pond, Danville, Il. 
Maquoketa River, Manchester, 
ON WY Slee pereiate ota lel acaletajoretciete ee mise me 

Cedar River, Cedar Rapids, Iowa.. 
Wapsipinnicon River, Independ- 
BUCO DOW ees vcisieee sec erate oss ss 

Adults and 
yearlings. 
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A : : Adults and 
Species and disposition. yearlings. 

Sun-jish—Continued. 
Mississippi River, Dubuque, ia 3 600, 000 
eired Spring River, Roswell, 

Been cciaisndeenee yotee eee 600 
spirit t Wood Lake, Jamestown, N 

Dake Sa tweed cutse se daewe ene 250 

UNOS Aas <b aoe eee ake 606, 040 

Bream: 
Mill Pond, Alabama City, Ala....-. 100 
Oalke Dake; Hooks) Alas: so2esc.. c=. 500 
Fish Pond, Inverness, Ala. . 200 
Mill Pond, Inverness, Ala 200 
Rodgers Lake, Letohatchie, Ala ..- 200 
Craddock Lake, Dadeyille, Ala -... 100 
Bloom Pond, Eufaula, Ala.......-.. 800 
Dent Pond, Eufaula, Ala..........- 700 
Thompson Pond, Eufaula, Ala ...-. 200 
Chambliss Mill Pond, Montgomery, 
Aa hee SSS CEE ads tee eeceece: 200 

Jones Mill Pond, Waverly, Ala..... 200 
Briggs Mill Pond, Jasper, Ata. 100 
Blackwater Mill Pond, Jasper, Ala. 100 
Ingrams Mill Pond, Opelika, Ala . 1,000 
Lake View, Opelika, Ala.........-- 100 
Eley Pond, Union Springs, Ala....- 300 
Howell Pond, Union Springs, Ala .. 100 
Buzzard Pond, Eufaula, Ala ....-.-. 200 
Spring Lake, Union Springs, Ala... 150 
Applicants in Alabama.........--.- 1,550 
Crescent Lake, Cleremont, Fla. ...- 200 
Lake Ella, Umatilla, Fla. .......... 110 
Jaques Pond, Macon, Ga ......-...! 100 
Henderson Creek, Jasper, Gaye: 100 
Mill Ponda, J onesboro, Gace 100 

Sunnyside, Gaeeeeseee 50 
Coleman Mill Pond, Cuthbert, Ga. 300 
Laza Creek, Talbotton,.Ga......... 150 
Juniper Pond, Juniper, Ga ......-- 200 
Augusta Game Club Pond, Augus- 

ITEM 6 Nees Ben a ree Sh ore ee 300 
Spring CreekywROMey Gade eens seas 200 
Roundabout Pond, Kirkland, Ga.. 200 
Mill Pond, Greenville, Gaiac ose oe 200 
Kings Lake, Box Springs, Ga...-... 300 
Hills Fish Pond, Greenville, Ga... 200 
Brick Yard Pond, Columbus, Ga.. 500 
Hoods Creek, Bostick, Gaijaasa doses 100 
Hudson Pond, Hamilton, (Cf Saedee 200 
Crystal Lake, ‘Cuthbert, Gates. 209 
Green Springs, Columbus, Ga....-. 300 
Hooks Mill Pond, Americus, Ga... 500 
Applicants in Georgia ............. 2, 850 
Applicants in Mississippi .....-.--.- 500 
E] Caney Lake, Crockett, Tex ....- 150 
Old River Bed Pond, Marlin, Tex . 500 
Crystal Lake, Palestine, Tex....... 500 
Little Brazos River, Hearne, Tex. . 500 
San Gabriel River, Georgetown, 

PORSeen ee. Home tan eee aoe nace 500 
Waterworks Pond, Taylor, Tex.--- 100 
Trinity River, Fort Worth, Tex... 500 
ApplicantsmuMexas:concecescan oe 80 

Total -sa ssc seeecenseereeveree 17, 699 
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Details of distribution—Continued. 

Species and disposition. Fry. Species and disposition. 

Cod: | Lobster—Continued. 
Woods Hole Great Harbor, Woods Gulf of Maine, Me.—Continued. 

Hole: Mass! sok cieise<i2)s asec eee 1, 257, 000 Wood dslandeasaaeeese seceeeneee 
Vineyard Sound, Mass.: 
Robinsons#Holesseeea-ee eee ee 
TarpawliniCovesee peseneseceeee- 
Nashewena Island......-.-----.. 
Quicks Hole 
French Watering Place.....-...-. 
Hadley Harbor 

Atlantic Ocean, Gloucester, Mass -- 
Rockport, Mass --.- 

400) <1) eee oe aa ese 

Flat-fish : 
Woods Hole Great Harbor, Woods 

Holes Mass): esse. sceiser ecenmese 
Eel Pond, Woods Hole, Mass --..--- 
Waquoit Bay, Waquoit, Mass.....-. 
Hadley Harbor, Hadley Harbor, 

IMIEISS i=. Ses eee ae see erect steer 
Buzzards Bay, Monument Beach, 
WIE eepocuneenodsKobeceqanasone - 

Total s2csossscaceee ce oeeee t=. 

Lobster: 
Fishers Island Sound, off Noank, 
CONN sitet e Sesaceee eee eee mre 

Gulf of Maine, Maine: 
Goose Fair Bay 
Portland: Meads 2--2----- 
Cape Elizabeth 
off Cape Porpoise 
Small Pointipscssee== ee eeescs- 
Sequiniislandeeasssee--eeecen eae 
Cape Newarenin seem. a2 oe 
PemaquidsPointiee-ea-eecee se se 
West Boothbay Bay Harbor...--. 
Kennebunk Beach 

32, 265, 000, 
69, 574, 000 
16, 315, 000 
5, 231, 000 
3, 132, 000 
1, 036, 000 

60, 033, 000 
23, 158, 000 | 

212, 001, 000 

1138, 996, 000 
13, 621, 000 || 
28, 557, 000 

7, 623, 000 

4, 336, 000 || 

168, 183, 000 |) 

1, 151, 000 |) 

1, 800, 000 
500, 000 
700, 000 

1, 000, 000 
1, 500, 000 
1,000, 000 
1, 500, 000 || 
1, 000, 000 
1, 000, 000 

500, 000 

off Eastport Harbor .............- 
off Georges Island Harbor -....... 
Mickleridge Channel .........-.. 
RocklanG) Bayios.2-eee ee eee ee 
off Cranberry Island Harbor..... 
East End of Long Island......... 
near North Point, Isle au Haut.. 
Outer BassiHarbormesscossesseees 

Casco Bay, Maine: 3 
DigmondsCover ec. eceesscbee eee 
west side of Cow Island aI 
off Peaks Islands 5. 22eeere=-teeee 
south shore of Great Diamond 

Island 
west side of Long Island 
off Two Brothers Island 
off Mackies Island ..............- 
oft Clapboardtislang@ == 22 eeeness 

Biddiford Pool, Me 
Fore River, Portland Harbor, Me.. 
Atlantie Ocean, Kittery Point, Me. 

York Harbor, Me.. 
Gloucester, Mass -- 

Boston, Mass ..-.-.-- 
Manchester, Mass - 

Wellfleet Harbor, Wellfleet, Mass. - 
Scituate Harbor, mouth of Scituate 

Harbor, Mass). ssss---n geese eee 
Woods Hole Great Harbor, Woods 
HolevHarborsMiasseeeeseseeeeeeee 

Atlantic Ocean, Isle of Shoals, N. H. 
Wickford Harbor, Wickford, R.1-. 

Fry. 

— - 
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REPORT ON THE INQUIRY RESPECTING FOOD-FISHES AND 

HE FISHING-GROUNDS. 

By Huer M. Smrrn, Assistant in Charge. 

COASTAL AND MARINE INVESTIGATIONS AND EXPERIMENTS. 

FISHES AND FISHERIES OF HAWAIIAN ISLANDS. 

Reference was made in the aeleon for the fiscal year ending June 30, 
1901, to the party sent by the Commission to the Hawaiian Islands to 
make the investigation of the fisheries of those islands called for by the 
act of Congress of Apri] 30, 1900. The investigations were carried on 
during the summer of 1901 and completed as far as the circumstances 
permitted. Most of the islands were visited; the fishery methods, 
appliances, laws, and customs were studied; a thorough statistical can- 
vass of the commercial fisheries was made, and a very large and valu- 
able collection of fishes was obtained. A preliminary report on the 
investigations submitted to the President in January, 1902, and by him 
transmitted to Congress, was printed asa special document (H. R. Doe. 
No. 249, Fifty-seventh Congress, first session). 

It having been determined to continue the investigation of the 
aquatic resources of the Territory, more especially those in the deeper 
water, the steamer A/batross was detailed for the work, and Dr. D.S. 

Jordan, of Stanford University, was given general charge. The A/ba- 
tross was fitted out in San Francisco, and sailed for Hawaii on March 11 

with a party of naturalists, mostly from Stanford University. The 
vessel was engaged in this service at the close of the fiscal year. 

DESTRUCTIVENESS OF SEA LIONS. 

For a number of years the damage supposed to be done to fish and 
fishing gear by sea lions has been receiving much attention from the 
fishery interests of the west coast, and the systematic killing of the 
sea lions has been undertaken in some localities and planned in others, 
under either State or private auspices. @ 
The following article, from the San Francisco Bulletin, is a fairly 

conservative statement of the fishermen’s views: 

Fishermen of the North Pacific coast are undertaking a movement for the destruc- 

tion of the sea lions, the inveterate enemies of salmon and other food-fishes, and 

which annually make incalculable ravages in the schools of chinooks, steelheads, 

a According to an official communication, dated January 29, 1908, received through the Depart- 
ment of State from Mr. Victor E. Nelson, United States consul at Bergen, Norway, similar charges 
are made against the Greenland seal (Phoca grenlandica). It is stated that ‘ ‘the cod have been 
driven entirely away from those parts of the coast (of Norway) where the seals appear in great masses, ’ 
and the Government has included in the budget the sums of 4,000 kroner ($1,072) for killing the seals 
and 15,000 kroner ($4,020) for other repressive measures. 

su 
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and other varieties of salmon that hover off the Washington and Oregon coast. The 

last Oregon legislature passed a bill offering a bounty of $2.50 for each sea lion killed 
in the waters of the State or within one marine league of the Oregon shore. Faulty 
wording of the bill renders the money set aside for the purpose unavailable, and the 
Fishermen’s Protective Union has raised a fund by private subscription to hire men 

to shoot the lions at their breeding-grounds. 

How many salmon each of these monsters kills each day is purely a matter of 

conjecture, but instances are known where a single sea lion has killed and eaten 18 

salmon within a very few minutes, and it is certain that many hundreds of thousands 

of royal chinook salmon are killed every year by these pests. When fishing, the 

lions usually travel in groups of from six to eight, and they will follow a school of 

fish for days. They feast on the fish until they become quite dainty, and will take 

but one bite from the choicest part of the salmon, leaving the remainder of the fish 

to float ashore or to be devoured by the scavengers of the seas. The lions vary in 

size, but when fully grown average about 8 or 10 feet in length, although specimens 
have been seen fully 18 feet long and which would weigh 4,000 pounds. 

It is during the summer months that the lions do the greatest amount of damage. 

They are numerous at many places along the Pacific coast, but their favorite 

rendezvous appears to be in the neighborhood of the mouth of the Columbia River. 
Thousands of them congregate at Seal Rock light-house during the breeding season. 

These rocks are situated well out from the beach and can be reached only during the 

extreme low tides of the summer months, thus rendering the retreat of the lions com- 

paratively safe from attack except during isolated periods. After leaving the rocks 

at the close of the breeding season the lions are even more voracious than usual, and 

the schools of fish in that region of the ocean have short shrift. Numbers of the 

lions gather off the mouth of the Columbia River, and the sands of the jetty are black 

with them during the warm hours of the day. The huge mammals appear to be 

warned by instinct of the approach of a school of salmon, which is always the signal 

for a hurried putting to sea, and before the return thousands of the choicest fish in 

the world have been devoured or so badly mutilated that they will die. 
Commercially the sea lions are of little value, and not enough can be realized from 

their sale to make the killing of them profitable. This, coupled with the extreme 

difficulty of securing the carcasses of the animals, as the lions take to the water as 

soon as they are shot, makes the hunting of them a precarious means of livelihood 

and renders it absolutely necessary that a bounty be paid if the lions are to be exter- 

minated. The hides, which weigh when green about 70 pounds, sell for half a cent 

a pound. The whiskers of the male sell for from 10 cents to 13 cents for the largest, 

which are from 10 to 12 inches in length. Those of the female are fewer in number 

and less valuable, but longer, some reaching 18 inches in length. 

A vast amount of valuable fishing gear is destroyed each year by the lions. A big 

male lion, while in pursuit of a salmon, will become entangled in a gill net or trap, 

and before it can possibly be released will, by its desperate lashings and biting, tear 

the web into shreds. The amount of damage done each season would be difficult to 

estimate, but it is certainly enormous, and their extermination at the least would be 

of untold benefit to the fishing industry of the coast. 

In California the State board of fish commissioners espoused the cause 
of the fishermen and strongly advocated a reduction of the size of the 
sea-lion herds on the California coast. As the sea lions can be killed 
most expeditiously when resorting to rookeries for breeding purposes, 
and as the rookeries are mostly on islands which are Government 
reservations under control of the Light-House Board, the California 
commissioners sought permission for their agents to visit these rook- 

eries and thin out the herds. The granting of this request was opposed 
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by representatives of the Fish Commission, the Department of Agri- 
culture, and other branches of the Government, on account of lack of 
evidence showing the destructive habits of the sea lions; and the desired 
permission was withheld by the Secretary of the Treasury. 

Dr. C. Hart Merriam, of the Department of Agriculture, contrib- 
uted the following article to Science for May 17, 1901, based on the 
action of the California authorities: 

Foop or Sra Lions. 

The California State board of fish commissioners during the past two years has 

taken steps to kill off a very large number of sea lions on the California coast, on the 
ground that these animals are highly destructive to the salmon fishery. The presi- 

dent of the board, Mr. Alexander T. Vogelsang, claims that it is not the intention 

of the board to exterminate the sea lions, but merely to kill ‘10,000 of the 30,000 

that now infest our harbor entrance and contiguous territory.’’* The opinion of 

observers familiar with the sea-lion rookeries is that the number of animals has 

been greatly exaggerated, and that long before Mr. Vogelsang has killed the con- 

templated 10,000 there will not be a living sea lion left on the whole coast. Already 

many have been killed, and, unless public sentiment is aroused to check the move- 

ment, some of the most interesting rookeries of the State are in danger of depletion. 

The fish commissioners have employed men to shoot the sea lions, and are loud in 

their lamentations because the Government light-house reservations have not been 

thrown open to the slaughter. 

The local fisherman, the State fish commission, and others assert without qualifi- 

cation that the sea lions feed extensively on salmon, and the inference from their 

statements is that the animals subsist chiefly, if not entirely, on fish. A few years 

ago, when similar complaints were made against the fur seals, I took the trouble to 

examine the stomach contents of a large number of these animals, and found to my 

surprise that the great bulk of their food consisted of squids, hundreds of whose 

beaks and pens were found in the stomachs, while in only a few instances were any 

traces of fish discovered. 

In 1899 a well-known naturalist, Prof. L. L. Dyche, of the University of Kansas, 

spent the months of June, July, August, and September on the California coast, at a 

time when the sea lions were being slaughtered in the alleged interests of the fisher- 

men. Professor Dyche became interested in the question of their food, and took 

the trouble to examine the stomachs of twenty-five sea lions, not one of which con- 

tained so much as a trace of fish. The region visited extends from Monterey Bay 

southward along the coast for about 25 miles. 

Between June 25 and July 16 there were washed ashore within 3 miles of Point 

Pinos, at the mouth of Monterey Bay, eight sea lions which had been shot, the fish- 

ermen said, because they were feeding on salmon. Professor Dyche examined the 

stomachs of all of these and has given me a detailed record of the contents of each. 

It would take too much space to print this in full. Suffice it to state that the remains 

of squids and cuttlefish (Octopus) were found in all, and that several were filled with 

large pieces of giant squid. Notwithstanding the fact that at the same time and place 

salmon were being caught by fishermen, not a fish scale or bone was detected in any of 

the stomachs. Whenever possible Professor Dyche opened the stomachs in the pres- 

ence of the fishermen, who invariably expressed the greatest surprise at the result. 

On July 20 Professor Dyche moved his headquarters southward and established a 

camp about 12 miles below Monterey Bay, between Point Carmel and the light-house, 
near which is an extensive rookery of sea lions. Between July 20 and August 16 

the stomachs of seventeen additional sea lions were examined. Eight out of the 

*In a letter to Hon. Lyman J. Gage, Secretary of the Treasury, dated San Francisco, June 3, 1899. 

F. C. 1902 8 
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seventeen were well filled with the flesh of the giant squid; two were gorged with 
large octopus, while the remaining seven contained pens and beaks of squids, the 

quantity varying from half a pint to about a quart. 

Professor Dyche was told that there were no fish within 2 or 3 miles of the sea-lion 

rookeries near his camp, as the sea lions had caught or driven them away. In the 

face of this statement, he himself caught a dozen rock-cod one morning between 

shore and the seal rocks, and his boatman, George Carr, an old salmon fisherman, 

caught plenty of rock-cod weighing from 1 to 8 pounds each within 60 feet of the flat 

rock where from | to 300 sea lions landed each day. The water close to these rocks, 

where sea lions had lived for ages, proved to be the best fishing-ground in the locality. 

Professor Dyche states further that he landed a number of times on the rocky islands 
where in places the excrement from the sea lions formed a layer a foot thick. He 
hunted through this for fish bones and scales, without being able to discover a single 
one. On the other hand, the tough pens from the backs of the squids were abundant. 

Professor Dyche found the fishermen loud in their denunciation of the sea lions 
on account of their alleged destruction of salmon, but, although he was on the 

fishing-grounds continuously for more than three months, the fishermen were unable 

to show him a single instance in which a sea lion had killed a salmon. He adds: 

“‘You can hardly imagine the surprised look on these fishermen’s faces when they saw 

the great masses of squid meat roll out of the sea lions’ stomachs when cut open.” 

The fact that sea lions in captivity will eat fish rather than starve has little bearing on 

the question, and the additional fact that salmon in nets are sometimes found bitten 

off or eaten is by itself no evidence at all, particularly in places where either sharks or 

otters occur. It is not claimed that sea lions in their native element neyer eat fish; at 

the same time the only actual evidence we have on the subject fails utterly to substanti- 

ate the allegations of the fishermen. On the contrary, all of the twenty-five stomachs 

of sea lions examined by Professor Dyche contained remains of squids or cuttle-fishes, 

and not one contained so much as the scale or bone of a fish. And is it not signifi- 

cant that in former years, when sea lions were much more plentiful than now, salmon 

also were vastly more abundant? If the fishermen will look into their own habits 
and customs during the past twenty-five years, it is believed that the cause of decrease 

of the salmon will not be difficult to find, and this without charging the decrease 

to the inoffensive sea lions, whose rookeries constitute one of the greatest attractions 

to the visitor on the California coast. 

In 1901 the California board of fish commissioners again brought up 
the subject and asked that the United States Fish Commission investi- 
gate it. The Commissioner accordingly addressed the following letter 
to the chairman of the Light-House Board, under date of June 6, 1901: 

Respectfully adverting to correspondence between the Light-House Board and 

this Commission regarding the killing of sea lions on Government reservations on 

the west coast under supervision of the Light-House Board, | have to advise you 

that this Commission has been asked by the board of fish commissioners of the State 

of California to make an investigation of the food and feeding habits of the sea lions 
on the Californian coast, and that the Commission is disposed to accede to the 

request of the State authorities, in order that the question at issue may be definitely 

settled by competent official authority. 

I have therefore to request that you will cause to be issued the necessary orders to 

the keepers of light-house reservations, permitting a duly selected scientific assistant 

of this Commission, with such associates or aids as he may require, to visit the 

reservations and make the desired investigations, including the killing of a limited 

number of animals. 

I need hardly assure your board that under the desired permission only the mini- 

mum number of sea lions required for the settlement of the question will be killed 

by the Commission’s agent. 
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The Treasury Department made a favorable response to this request, 
and steps were taken to begin the inquiry at once. Mr. Cloudsley 
Rutter, scientific assistant of the Commission, was placed in charge 
of the investigation; and the California board of fish commissioners 
and the California Academy of Sciences were asked to nominate rep- 
resentatives to cooperate with Mr. Rutter. In accordance with this 
invitation, Mr. Robert E. Snodgrass was named by the California 
Fish Commission and Mr. Edwin C. Starks by the California Academy 
of Sciences. The instructions issued for the conduct of the investiga- 
tion called for a consideration of the following subjects: The species 
of sea lions on the California coast, their characteristics, size, distribu- 
tion, and general habits; the number and location of the rookeries, 
and the number of sea lions resorting to each rookery; the food and 
feeding habits of sea lions, in salt and fresh water, at all seasons; the 
times and places of the appearance of sea lions in fresh water; the 
damage to fishing apparatus occasioned by sea lions. 

The inquiries were begun July 10 in Half-moon Bay, San Mateo 
County, about 18 miles south of the Golden Gate. Here Pillar Point 
and vicinity and the Purissima rookery were visited. This is the only 
rookery where accurate count of the sea lions can be made, and it was 
kept under observation throughout the year, semimonthly records being 
made. From the 13th to the 16th of July the rookery at Ano Nuevo 
(about midway from Half-moon Bay to Monterey Bay) was under obser- 

vation, and a number of sea lions were here killed. This is the only 
rookery which can be visited except during the most favorable weather, 
and is well suited for the study of feeding and breeding habits. 

After leaving Ano Nuevo the party divided, Mr. Rutter going 
north and Messrs. Snodgrass and Starks south. The latter visited 
Santa Cruz Island, where a number of specimens were obtained, and 
also other islands of the vicinity, all the rookeries being located with 
the aid of seal hunters, although most of the rookeries were deserted 
at that time. Early in August the rookeries near San Pedro were 
inspected, and later the fishing stations farther south were visited and 
the fishermen and seal hunters were interviewed. The inquiries were 
brought to a close by second visits to the Purissima and Ano Nueyo 
rookeries, August 26 to September 1. 

Mr. Rutter spent a week at the Farallone Islands, but was unable to 
reach the rookeries owing to rough weather, and a later attempt was 
also unsuccessful. At Point Arena four sea lions were killed and 
examined. Some time was then spent at the mouth of the Columbia 
River, where sea lions were under observation from fishing scows and 
the jetty, and many persons interested in the fishing industry were 

interviewed. Rough water prevented a visit to the Tillamook rookery. 
After visiting various points on Puget Sound and Straits of Fuca, Mr. 
Rutter joined the other members of the party at San Francisco. 
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Following is the substance of the report submitted by Messrs. 
Rutter, Snodgrass, and Starks, the description of rookery sites and data 
on the general habits of the sea lions being omitted. It will be seen 
that while much has been established regarding the question at issue, 
further inquiries should be addressed to some aspects of the subject. 

Report on THE SEA Lion Investicatron, 1901. 

The Steller sea lion (Humeitopias stelleri) was found at Ano Nuevo Island and north- 

ward, and the California sea lion (Zalophus californianus) in the Santa Barbara 

Channel and southward. The Steller sea lion is reported to breed on San Miguel 

and Santa Rosa islands, but this could not be verified, owing to the rookeries being 

deserted at the time of visit. 

Following is a tabulated statement of the stomach contents of 42 sea lions, 18 of 

the species Humetopias stelleri and 24 of the species Zalophus californianus. An exam- 

ination of this table shows, among other things, the following points: 

1. Of the 26 sea lions whose stomachs contained food, fish remains were found in 

18 and squid or octopus in 15. 

2. All of the 13 Steller sea lions whose stomachs contained food had eaten fish and 

5 had eaten squid or octopus. The number of squid eaten was small, 6 being the 

maximum number in 1 sea lon, while the quantity of fish was large, at least 35 

pounds being taken from 1 stomach. 

3. Of 13 California sea lions whose stomachs contained food 5 had eaten fish and 11 

had eaten squid. The quantity of fish was inconsiderable, 17 small fishes being the 

maximum, while the remains of 100 to 300 squid were found in each of 5 stomachs. 

This study, as far as it goes, indicates that the Steller sea lion is largely a fish 

consumer and the California sea lion is chiefly a squid eater. It seems apparent, 

however, that either species feeds on whatever is most convenient. 

Very little positive information was obtained regarding the damage done to the 

fishing industry at southern points. On one trip made with the fishermen a net 

was found torn in one place, but there was no proof that the injury was done by sea 

lions. The testimony of the fishermen was so contradictory that it is of no value. 

One fisherman claims that in securing $3 worth of fish his net was damaged $75, 

while another claims that there is very little damage done by-sea lions. One man 

holds that the sea lions are becoming more numerous and destructive every year, 

while another claims that they are rapidly becoming exterminated. 

In former years the fishermen in the vicinity of San Francisco complained a great 

deal about the sea lions, but there was practically no complaint at the time of the 

investigation. Sea lions were scarcely ever seen in the vicinity of the salmon nets 
during the year 1901. 

At the mouth of the Columbia River, as elsewhere, the direct evidence obtained 

on this point is meager. Sea lions were seen fishing in considerable numbers about 

the shoals near the jetty at the mouth of the river, but none was seen to catch a fish 

of any kind. Gulls were frequently observed hovering about a group of sea lions and 

acting asif picking up food. One such flock of gulls was seen coming gradually nearer 

the jetty from a group of sea lions-about a mile away; after a time, it was shown 

that they were following a large piece of salmon flesh which the tide brought within 

20 feet of the observer. Salmon were seen and photographed that had been muti- 

lated (presumably by sea lions and seals) after being caught in gill nets. Such muti- 
lated specimens were common. The fishermen stated that the seals simply pull off 

the gills, but the sea lions always take a bite out of the belly of the netted salmon. 
A number of pound nets were visited, but no sea lions were seen in them. 
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The following is a statement of the number of times sea lions entered various pound nets set in the mouth of the Columbia River, as reported by the owners: 

No. of | = No. of Owner. a0. ef times | Owner. na of | ‘times PS. | entered, | TAPS. | entered. 
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The fishermen were unanimous in their denunciation of the sea lions. A fishing company at Chinook, Wash., states that it was damaged $1,500 in 1901 by sea lions letting fish out of the nets, the damage to the nets not being included. The sea lions enter the traps in the same way that fishes do, and, after eating what they wish, break their way out through the side. 
Sea lions were not found in Puget Sound in 1901, and no complaint whatever was made concerning them. 
It appears from the above that the sea lions are doing very little damage anywhere, excepting at the mouth of the Columbia River. The shallow water and the large number of salmon make that point a favorite feeding ground, and there is no doubt that the sea lions are doing much damage there. 

Table of stomach contents of sea lions. 
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Table of stomach contents of sea ions—Continued. 

Kind and quantity of food. 
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< Indicates that the forms mentioned were present, but their number could not be determined. 

aSeveral ‘‘sea pens.”’ dShell apparently empty when swallowed. 
b Few. e Filled with clear liquid, in which floated a light, 
¢ Unrecognizable material. yellow, flaky substance. 

The following additional information regarding the number of sea 
lions on the California coast has been submitted by Mr. Rutter: 

In 1902 the Ano Nuevo rookery contained 150 pups, which would indicate as many 

adult females. As there are more males born than females, there is no apparent 

reason why there should not have been as many adult males, so that the adults of 

the herd certainly numbered 300, not including the 1 and 2 year old individuals. 

The number of pups could not be determined at any of the other rookeries, and 

there is, therefore, no basis of estimating the number of adults at any point except 

at Purissima, where the adults themselves could be counted. But as Purissima was 

not a regular breeding rookery in 1901 and 1902, and as it is probable that many of 

the Ano Nuevo sea lions spent part of the year there, the Purissima counts can not 

be relied upon for statistical estimates. The most that can be said is that there were 

more sea lions at Point Arena than at Ano Nueyo Island, and that there were several 
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times as many at the various Farallon rookeries. Probably half the sea lions of 

California are found at the Farallon Islands, and it seems doubtful whether the total 

number on the coast amounts to 5,000. 

During the breeding season of 1901 there were about 400 adults at Ano Nuevo 

rookery. The larger males began leaving in July, and were followed by the younger 

males, and these by the cows and pups. The rookery was entirely deserted by the 

first of September, and remained so till the middle of the following May, the begin- 

ning of the next breeding season. Such was not the case with the Purissima rookery, 
however. This was not an important breeding place, though a few sea-lion pups 

were found there in 1901 and also in 1902. 

The Purissima rookery is located on a single flat-topped rock lying 
close to a high bluff, affording an excellent opportunity for observa- 
tion. Mr. James Mosconi, an employee of the Light-House Service, 
was engaged to make a count of the sea lions on this rookery at regu- 
lar intervals, and his figures are as follows: 
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THE REARING OF LOBSTERS. 

Profiting by the experience gained from the previous season’s obser- 
vations and experiments in rearing lobsters, the Commission, during the 
spring and summer of 1901, made substantial progress in this impor- 
tant work. It having been shown that the station at Wickford, R. I., 

on Narragansett Bay, afforded better facilities and conditions for lob- 
ster rearing than did any of the other stations occupied in 1900, the 
experiments of 1901 were chiefly conducted at that place, where, as 
heretofore, the Commission cooperated with the Rhode Island Fish 
Commission, represented by Dr. A. D. Mead. 

The essential factors in lobster rearing are (1) to keep the larval 
lobsters in motion so they will not settle to the bottom of the retaining 

vessel and there suffocate or devour each other, and (2) to provide them 
with suitable food so they will grow and molt quickly and take on the 
habits of the adults. The vessel in which young lobsters may be best 
held was devised only after much study and experimentation. 

The following report of Dr. H. C. Bumpus, who directed this work, 
may be advantageously quoted as to methods and results: 

Large salt-water ponds, small pools, artificial pools made by the building of dikes, 

inclosures made of wire screen and floated, and of wire screen and submerged, huge 

canvas boxes and cars, cars of scrim floated and anchored at the bottom, glass jars 
of various sizes, running water in vessels of wood, glass, porcelain, and stone, and 

various rotary devices, all proved eflicient agents for the killing rather than for the 
rearing of lobster fry. After many experiments a relatively simple and inexpensive 

device was adopted. Several bags of scrim about 3 feet in diameter and 4 feet in 
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depth were so suspended in the pool of the floating laboratory that the current could 

not change their general shape or cause them to collapse. In each bag was placed a 

dasher, the blades of which in rotation would constantly lift the water through the 

mesh at the bottom of the bag and urge it with obviously less velocity through the 

pores of the vertical walls. The dashers were kept in motion by means of a small 

gasoline engine. We found that when the mechanism was in actual operation, the 

current, in rising through the bottom of the bag, brought with it large numbers of 

pelagic animals, while the reduced current of the water passing through the greater 

expanse of the vertical walls was not sufficient to carry this living material out of the 

bags; thus the apparatus sufficed not only for keeping the fry and artificial food from 

the bottom, but also provided the fry with living natural food. To Mr. G. H. Sher- 

wood is due the credit of devising and installing this aerating and feed apparatus. 

In practice it was found that the eggs stripped from the abdomen of the female 

would hatch in these scrim inclosures under much more favorable conditions than 

in the McDonald jars. Indeed, I am inclined to believe that a far higher percentage 

of eggs would hatch in these bags than in the McDonald jars, and I am sure that the 

young are in a much more healthy condition than when hatched by the older 

method. Even a superficial examination of the young that have spent some hours 

in the trituration of the McDonald jars will show that a large proportion of them 

have the appendages broken, bent, or indented. 

The number of fry that were available for the purpose of experimentation during 

the first season was considerably less than in 1900, and the period of experimental 

work was also materially reduced. Nevertheless, Dr. Mead, who had the work imme- 

diately in charge, reports that by actual count in no case was the number of lobsters 

that reached the fourth stage less than 16 per cent of the number of fry originally 

placed in the inclosure. In a few cases it was above 40 per cent, and in at least one 

case it was as high as 54 per cent. In previous years no experiments had yielded 

more than a fraction of 1 per cent. The total number of lobsters raised to the fourth 

stage during the season of 1901 (in the 12 cylinders) was a little more than 9,000.4 

OYSTER-FATTENING EXPERIMENTS AT LYNNHAVEN. 

For several years past the Commission has been conducting experi- 
ments in Lynnhaven, Va., under the direction of Messrs. H. F. Moore 
and W. W. Blackford, for the purpose of developing a method by 
which oysters may be fattened artificially with the same degree of 
certainty attained by stock-raisers in fattening cattle. 

The practice of allowing oysters to fatten on the beds where they 
are grown is haphazard in its methods and uncertain in its results, and 
coves and other places where the natural food supply is sufficiently 
great at all times and under all conditions are too rare to be available 
to most oyster-growers. Ordinarily there is no difficulty in raising 
oysters to a marketable size within a reasonable time, but there is 
often considerable difficulty in producing them in a marketable condi- 
tion. Frequently a grower will be unable to ship during a large part 
of the most profitable season because for some reason, which he can 
not control, the oysters will not get fat. This difficulty often happens 
unexpectedly, even within the most favorable localities, and causes 
the grower to hesitate to enter into contracts which he could profitably 

aThe results attending the experiments in lobster culture made by the U. 8. Commission of Fish 

and Fisheries, Science, December 27, 1901. 
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make had he available some method of fattening his oysters as they 
were needed. To overcome this difficulty in a measure, it has been 

customary in some places to resort to ‘‘floating” or ‘‘ drinking,” 
which consists essentially of transferring the oysters to fresh or 
brackish water. That practice, while giving them an illusive plump- 

ness, injures them in both flavor and nutritive value. 
The experiments which have been carried on by this Commission 

have nothing in common with this method, but are designed actually 
to fatten and improve the oyster in weight, flavor, and food value. 
The progress of the work has been briefly noticed from time to time 
in the annual reports of this Commission. Each year the results have 
approached more nearly the desired end, and during the season 1901-2 
the work has been attended with such success that it is considered 
desirable to give a more extended account of the plant and its opera- 
tions than has been before attempted. The work, however, is still in 
an experimental stage, and the financial results have not vet demon- 
strated the practicability of the method. During the coming season 
it is believed that the operations can be so simplified and cheapened and 
the output so increased as to show pecuniary advantages. 

The plant at present consists of a 2-acre pond having an average 
depth of 25 feet. Originally it was a cove with a narrow mouth, giving 
tidal communication with the main body of Lynnhaven Bay. Across 
the mouth a substantial dam has been constructed of such height as to 
exclude all save exceptionally high tides. There is some drainage 
into the pond from the surrounding land, so that after it was dammed 
it became practically a claire according to the French method. 

During the first season of its operation oysters were spread on the 
bottom of the pond in limited numbers, but there was practically no 
improvement in their condition during the season, and it was evident 
that the diatoms, which constitute the principal food of the oyster, 
would not multiply to a measurable extent under these conditions. 
In the meantime laboratory experiments carried on in Washington had 
demonstrated that the growth and multiplication of these microscopic 
plants, like that of other vegetable organisms, could be stimulated and 
increased by using certain salts in solution; in other words, by the 
application of fertilizers to the water in which they were growing. 
During the following year ordinary commercial fertilizers, such as 
are commonly used for potatoes and similar crops, were placed in the 
pond and the number of diatoms increased very considerably, and 
during that season about 50 or 60 per cent of the oysters in the pond 
became reasonably fat, some of them excessively so, but the others 
remained poor and lean. It was evident, as a result of the season’s 
work, that the food supply was ample, but that for some reason it was 
not equally accessible to all of the oysters, and a comparison of the 

conditions in the pond with the open waters of the bay indicated that 
the cause probably lay in the absence of the currents necessary to 
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transport the diatoms within reach of the sedentary oysters. In the 
open waters these currents were furnished by the tides, but in the 
pond there were only feeble currents produced by the winds and local 
differences in the temperature of the water. 

To supply the necessary currents a canal faced with sheet piling was 
constructed along one side of the pond and communicating with it at 
both ends. This canal is about 150 feet long and 9 feet wide, and is 
provided with 16 wooden floats or trays 8 feet 8 inches square and 4 
inches deep inside. Each float is capable of holding about three bar- 
rels of oysters in a single layer packed nib up, and is hung by ropes 
attached to small roller windlasses about 6 inches above the bottom. 
A current through the canal is produced by a propeller at the inlet 
driven by a gasoline engine connected by rubber belting. During the 
first year power was supplied by a windmill, but it was found: that 

much power was lost, owing to the frequency of calms and winds too 
light to carry the load, and the more reliable motor was substituted. 

The method of operating the claire is briefly as follows: Before the 
opening of the oyster season a supply of commercial fertilizer is 
applied in the shallow water around the edges of the pond, whence it 
gradually reaches the surrounding water, stimulating a vigorous 
growth of oyster food. Poor, unsalable oysters are then placed on 
the floats in the canal and, the propeller being set in motion, a current 
of about 1 mile per hour is maintained, carrying over the oysters a 
constant supply of diatoms from the rich store contained in the pond 
at large. It was found that by this means the oysters in the canal 

fattened quickly and uniformly, an extremely low proportion of blanks 
or watery oysters being found. 
Owing to the exigencies of experimental work, the utmost capacity 

of the claire in fattening oysters has not yet been determined, but the 
fact that one lot was raised from a very poor to first-class condition 
in eight days indicates that it will be considerable when the proper 
arrangement is discovered. With the present canal capacity, which 

could probably be considerably increased to advantage, a maintenance 
of this rate would give a capacity of about 175 barrels per month, or 
1,400 barrels during the season of eight months, from a 2-acre farm. 
During the past season two difficulties which militated against a true 
test of the capacities of the ponds were encountered: Occasionally a 
very slight marshy taste would be notigeable in the oysters, and at 
such times no shipments were made, for fear of injuring the demand. 
It has been learned that this can be overcome by the application of 
lime to the water at the end of the canal. The other difficulty is that 
in wet seasons with few high tides the water in the pond becomes too 
fresh and the oysters rather too insipid to bring the highest price in 
the market. A plan is now under consideration and will be put into 
operation during the ensuing season which it is thought will obviate 
this. Under the best conditions, oysters placed in the pond in an 
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unmerchantable condition sold after fattening for $6 per barrel in 
Philadelphia. It is believed that at the close of the next oyster season 
definite plans of a plant anda method of operating it can be placed 
before the oyster-planters of the country. At present the Commission 
does not feel prepared definitely to recommend the method. 

INQUIRY REGARDING DESTRUCTION OF OYSTERS BY DRUM-FISH. 

In the latter part of June, 1902, the attention of the Commission was 

called to the destruction wrought by the drum-fish (Pogonias cromis) 
in the vicinity of Tuckerton, New Jersey, and Dr. H. F. Moore was at 
once sent to that place to make an investigation and if possible deter- 
mine what measures should be taken to mitigate the losses. Ovyster- 
growing is the main industry of Tuckerton, and most of the available 
oyster bottoms of Little Egg Harbor and Great Bay are taken up by 
persons living in that town and its vicinity. Although there is some 
good spawning-ground in these waters, the industry is mainly depend- 
ent on seed brought from other localities. Until within a few years, 
most of it was brought from Chesapeake Bay and other parts of Vir- 
ginia, but recently it was discovered that seed from Long Island and 
Connecticut grew with remarkable rapidity when laid down in that 
vicinity, and it has since been heavily purchased, almost to the exclu- 
sion of other seed. It is stated that in some instances seed oysters 
from Great South Bay, Long Island, have increased 400 per cent in 
bulk within a period of six months, and to a somewhat greater extent 
in value. 

For several years past the oystermen have sustained losses for 
which they could account only by attributing them to theft, but in the 
spring of 1901 it was discovered that the drum-fish was eating the 
young oysters in considerable quantities, and during the spring of 
1902 the destruction became so great as to demand concerted action 

upon the part of the oystermen. A meeting was held at Tuckerton, 
at which most of the principal planters were present, and a fund was 
created to defray the expenses of fighting the common enemy. Spe- 
cial permission having been obtained from the State authorities, an 
attempt was made to kill the fish and drive them away by dynamite 
and nets. The nets used were some that had been discarded by stur- 
geon fishermen, and had a mesh of about 14 inches extension measure, 
rather too large for the drum-fish. They were set at random over the 
oyster beds and at first made fair catches, but their efficiency gradually 
decreased, owing, the oystermen supposed, to the fish being frightened 
away, though it seems very probable that the fish deserted the beds 
owing to their practical depletion and to their consequent loss of attrac- 
tion to the fish which came upon them in search of food. 

At the time of the visit of Dr. Moore about 100 pounds of dynamite 
had been exploded during four days’ work, and about 1,000 fish of 
large size hae been killed. The dynamite is not used on the oyster 
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beds for fear of killing the oysters as Well as the fish, but near the 
inlet, where the fish school at ebb tide. Two charges of 3 pounds each 
are attached, 50 feet apart, to a conductor, towed over the schools of 

fish, and exploded about 4 feet below the surface. On several occa- 
sions from 100 to 200 fish have been destroyed at a single explosion, 
and the survivors within a considerable radius of the disturbance are 
apparently badly frightened. As the dynamiting takes place at a con- 
siderable distance from the oyster beds and in the daytime, however, 
while the fish appear to feed on the beds principally at night, it is by 
no means certain that the effects will be very manifest in preventing 
the destructive inroads. The most efficient way of protecting the beds 
would, of course, be to inclose them completely with nets or stockades, 
but, owing to the large extent of the beds, to the navigable character 
of the water, and to the amount of material which drifts with the tide, 
this plan is not feasible at Tuckerton. 

Some very extensive beds examined by Dr. Moore were found to be 
practically depleted of oysters. In one case where 15,000 or 20,000 
bushels had been planted, and the owner estimated the loss at 50 per 
cent, an examination of areas selected at random indicated that 
upwards of 80 per cent of oysters had been eaten by the drum-fish, and 
nothing remained of them but a few ground-up fragments of shells. 
On these same beds native seed, owing, doubtless, to its much heavier 
shell, had not been destroyed. Should the present efforts of the 
oystermen to protect their beds prove unavailing, it seems probable 
that the only recourse is to abandon the use of the thin-shelled eastern 
seed and restrict planting to heavy-shelled varieties. If the beds can 
be efficiently protected each year for a period of two or three months 
after they are planted, it is probable that no further trouble will 
occur, as by that time the seed oysters will be large enough to resist 
the attacks of drum-fish. 

TRIP TO THE TILE-FISH GROUNDS. 

On July 28 the schooner Grampus, with a small party from the 
Woods Hole Station, made a short trip to the tile-fish grounds lying 
off No Man’s Land. The grounds were reached during the night of 
July 28-29, and on the morning of the 29th four tubs of trawls, baited 

with squid, were set in water 65 to 70 fathoms deep, in latitude 40° 6’ 
north, longitude 70° 24’ west, 703 miles south and one-half mile east 
from No Man’s Land. One part of the trawl, owing to fouling, caught 

no fish; the other, after being on the bottom for about two hours, was 

hauledand found to have 62 fine fish, with an aggregate weight of about 
700 pounds. The Grampus returned to Woods Hole on July 30, and the 
fish were shipped to dealers in New York, Boston, and Gloucester, who 
had expressed a willingness to handle them and endeavor to create a 
demand which would lead to the establishment of a regular fishery. 

The reports as to the food value of these fish coincide with those 
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received in previous years in being unqualifiedly favorable. The 
following, from Mr. William H. Jordan, collector of customs at 
Gloucester and one of the leading vessel-owners and _ fish-dealers, 
shows the way in which the tile-fish is regarded in the leading fishing 
port of the country: 

The tile-fish arrived in the best of order, having been very carefully prepared, 

and I distributed them among fourteen of my acquaintances. I have heard from 

nearly all of them, and they have expressed themselves as highly pleased with the 

quality of the fish, considering them delicate and of high flavor. I, myself, found 

the fish exceptionally good, and enjoyed my dinner from it. Certainly it would 

seem to me that if the people could become familiar with the tile-fish in some such 

manner of distribution as you have made through me, it would open up a demand 

for a large quantity of the fish, should they be caught. 

The prospects for the inauguration of a special tile-fish fishery from 
Gloucester, Boston, New York, and several other ports now seems 
much more promising than at any previous time. The investigations 
of the Commission have shown a great abundance of tile-fish over a 
wide area adjacent to our shores and clearly indicate that a profitable 
industry may be developed. 

THE GROWING OF SPONGES FROM CUTTINGS. 

The experiments in sponge-culture begun in Florida under the diree- 
tion of Dr. H. F. Moore during the preceding fiscal year have been 
continued during the present year, and it is believed that considerable 
progress has been made toward the development of a practical com- 
mercial system of sponge-culture. The constant aim has been to 
reduce as far as possible the niceties of experimental work to a basis 
adapted to the requirements of the practical sponger. 

As stated in a previous report, several thousand sponges were planted 
in January and February, 1901, and at the end of six weeks these were 
found to be growing well. Examination in November, 1901, however, 
showed that most of the cuttings had died and that some of them had 
been stolen for the value of the wire to which they were attached. 
Most of these plants were made upon copper wire, which, while it has 
the power of resisting to some extent the action of salt water, is in 
some localities more or less subject to corrosion, and the salts produced 
are inimical to the sponge, causing it to die near the pointof attachment 
and fall from its support. During the present year it has been sought 

to overcome this difficulty by using insulated copper wires, so that the 
cuttings would not be brought into contact with the bare metal. 
Further improvement was made in slitting the sponge cuttings and 
placing them astride the wire or other support to which they were 
attached, and then binding the surfaces of the flap in close apposition 
by means of a wire. In the course of a few days the two flaps grew 
together and the cutting became permanently attached, independently 
of any artificial binding. Temporary tie wires of uluminum wire were 
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used, which, while slowly acted upon by salt water, lasted a sufficient 
length of time to permit the sponge to permanently heal. 

During the winter months the growth of the cuttings was rather 
slow, so far as increase in bulk was concerned, although eyes, or oscula, 
were promptly put out and the circulatory system quickly reorganized 
and completed. During the spring when the water, especially in the 
more southern part of the State, was becoming warmer, there were 

indications of more rapid growth. About six thousand cuttings were 
planted in Biscayne Bay, Sugar Loaf Key, and in the vicinity of 
Anclote Keys, and in the latter part of April, after they had been 
planted for periods varying from two to five months, most of them 
were growing and in an apparently healthy condition. 

Between the lower end of Biscayne Bay and Matecumbe Key there 
is a long stretch of water where sponges de not grow naturally. An 
investigation of this region was made to determine the reason for 
their absence, and an experimental plant of about a thousand cuttings 
was made in a small sound back of Key Largo, with a view to deter- 
mining whether they could be artificially introduced there. At the 
end of six weeks practically all of these cuttings were dead, although 
others planted at about the same time in more favorable localities 
were alive and growing. A series of observations developed the fact 
that the water in this region is of a much lower salinity than in places 
where the sponge grows naturally, and it is probable that this is the 
cause of their absence naturally and of the mortality of the cuttings. 

Practically nothing is known of the rate of growth of sponges under 
natural conditions, or of the rapidity with which they will develop 
from fragments and cuttings, and it will probably require several years’ 
investigation to determine these points and to develop, if it can be 
developed, a system of sponge-culture which will be of value to the 
State of Florida. At the present time the production of sponges in 
this State, which is the only one in the country producing them, is 
about $500,000 per annum. An equal or perhaps greater value of 

sponges is imported from abroad, and it is hoped eventually to supply 
this excess of demand over production by sponges raised artificially. 
Many of the sponge-dealers are showing considerable interest in the 
experiments, and it is believed that they will promptly undertake 
sponge-culture if a reasonably practical method can be developed. 

SURVEY OF THE FLORIDA SPONGE-GROUNDS. 

The steamer /“%sh Hawk, working under the direction of this divi- 
sion, in October, 1901, resumed the survey of the sponge-grounds of 
the western coast of Florida, and in March, 1902, completed the exam- 
ination of the waters lying north of Tampa Bay, comprising all those 
grounds designated under the names ‘‘ Gulf,” ** Bay,” ‘* Rock Island,” 
and ‘*‘Anclote.” The location of the sponge-grounds has been plotted 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 127 

on charts, and, for the first time, the extent, position, and relations of 
the grounds have been determined. 

The sponge-bearing bottom stretches in a continuous but irregular 
band or zone, 5 to 35 miles wide, from Apalachee Bay nearly to Tampa 
Bay, the length, following the curvature of the coast, being about 175 
miles. The grounds are widest off Withlacoochee Bay, Deadmans 
Bay, and Rock Island, and narrowest off Cedar Keys. Three large 

disconnected areas, between the shore and the sheepswool grounds, on 
which grass sponges grow rankly to the exclusion of most other kinds, 
are in or near St. Martins Bay, Deadmans Bay, and Apalachee Bay. 

It is intended to continue this work by detailing the /'sh Hawk to 
survey and plot the remaining sponge-grounds, of which those about 
the Florida keys are the most important. 

RIVER AND LAKE INVESTIGATIONS. 

GREAT LAKES BIOLOGICAL SURVEY. 

Prof. H. S. Jennings, of the University of Michigan, directed 
inquiries addressed to various subjects connected with the animal and 
plant life of the Great Lakes, in continuation of the work begun a 
number of years ago. As in previous seasons, Lake Erie was the 
field of investigation, and the Fisb Commission station at Put-in Bay 
was the headquarters of a party of specialists employed throughout 
the summer. 
Among the fishes specially considered were the white-fish and wall- 

eyed pike, by Dr. Raymond Pearl, of the University of Michigan, the 
arp, by Mr. Leon J. Cole, of the same institution; and the sturgeon, 
by Prof. S. O. Mast, of Hope College. Mr. Pearl’s inquiries had 
for their object (1) the determination by detailed statistical methods of 
the existence or nonexistence of different races of white-fish (Core- 
gonus clupeiformis) in the different lakes, and (2) the demonstration by 
the same methods of the relation of the blue pike to the yellow pike 
(Stizostedion vitreum) of the Great Lakes. The study of the varia- 
tions of the white-fish will not be completed for several seasons, owing 
to the wide field to be covered and the extensive series of measure- 
ments of individual specimens necessary for the purpose in view. 
The work on Stizostedion need not be resumed, as enough has been 
learned to show that the wall-eyed pike is a species of remarkably 
low variability and that there are no structural differences between 
the blue and the yellow varieties, this being in accord with other 
observations. The continuation of Mr. Mast’s examination of the 
lake sturgeon at the spawning season resulted in the collection of 
additional information as to the past and present abundance of the 
fish in the rivers of Michigan, and furnished data of importance in 
the event of the Commission taking up the artificial propagation of this 
species in the Great Lakes. 
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Prof. H. B. Ward, of the University of Nebraska, was in charge of 
the plankton work. He completed the field tests of the efficiency of the 
large plankton nets. Further work with these nets should be specially 
directed to the comparative abundance and food relations of plankton 
organisms. The small minnows whichabound in the plankton region and 
form a link between the plankton and some of the larger fishes should 
receive attention at the same time. Prof. Ward also continued his study 
of the vermine parasites of fishes, assisted by Mr. H. W. Graybill. 

Dr. Charles Fordyce, of Nebraska Wesleyan University, was engaged 
in a study of the small crustaceans of the order Cladocera, which are 
an important element of the fish food of the lakes. 

Prof. F. C. Newcombe, of the University of Michigan, was in gen- 
eral charge of the investigations of aquatic flora. Dr. Julia W. Snow, 
of Rockford College, continued her work onalgae. Prof. R. H. Pond, 
of the Maryland Agricultural College, completed during the fiscal year 
his study of the nutrition of the larger aquatic plants. During the 
summer he assisted Prof. Newcombe in his study of the distribution 
of water plants in relation to soils in Lake Erie. 

For several weeks in April and May Prof. Jacob Reighard, of the 
University of Michigan, was engaged in studying the breeding habits 
of fresh-water fishes. The forms chiefly studied were the black bass, 
the brook lamprey, the stone roller, and the horn dace. 

During the year Prof. Reighard and Prof. Ward were engaged in 
discussing and preparing for publication the results of their work 
in determining the efliciency of plankton nets. At the same time 
Professor Jennings studied one of the families of rotifers (the 7attu- 
lide), and prepared a monograph of the family. 
A bill ‘* to authorize the establishment of a biological station on the 

Great Lakes under the control of the United States Commission of 
Fish and Fisheries” was introduced in the Senate on December 17, 
1901, and favorably reported back by the committee on fisheries on 
April 1, 1902. The report of the committee embodied a communica- 
tion from the Commissioner advocating the passage of the bill. The 
bill passed the Senate on May 16, but was not acted on by the House. 

THE STATUS OF THE CARP IN THE GREAT LAKES. 

With the probable exception of the Illinois River, no body of water 
in the United States appears to be so well-stocked with carp as Lake 
Erie. There is also an abundance of carp in Lake Huron, Lake St. 

Clair, and other Great Lakes. In view of the continued disfavor 
with which this fish is regarded in some quarters on account of its 
supposed objectionable qualities, the Commission decided to institute 
a systematic investigation of the species in the Great Lakes, and 
assigned to the work Mr. Leon J. Cole, of the University of Michigan, 
who began his inquiries in the latter part of June, 1901, and continued 

until the last of November. The points to which special attention was 
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given were the food and feeding of the carp, the relation of the carp 

to other fishes, the relation of the carp to wild fowl, and the food and 

market value of the carp. Much information of interest and impor- 
tance was obtained, but it will require another full season’s inquiries 
in order to render the investigation approximately complete. 

The carp investigation was begun in Lake St. Clair, where Mr. Cole 
went to investigate some statements of a fisherman which were pub- 
lished in the Port Huron (Mich.) Z?mes of April 16, 1901. These 
assertions were to the effect that ‘‘the carp eats the spawn and destroys 
the perch, bass, and other good fish of these waters”; that ‘‘the sup- 

ply (of these fish) is already much reduced,” and that ‘‘in three years 
more there will be no fish except carp left in the lake.” At New Bal- 
timore and other places on the lake Mr. Cole found the same senti- 
ments prevailing in regard to the carp as those expressed in the 
newspaper article referred to. Inquiry among the fishermen, mostly 

city sportsmen, showed that certain stock charges were made against 
the carp, and it was not usually claimed that these charges were based 
on direct knowledge or observation. 

The sentiment against this fish in this region was due largely to a 
belief (1) that the carp thrashes about and stirs up the mud, so that 
the breeding-grounds of other fish are spoiled; (2) that the carp roots 
up the vegetation, destroying the wild rice, etc., and thus ruining 
good duck-shooting grounds; (3) that the carp eats the spawn of other 
fish; (4) that the carp eats the young of other fish; (5) that the carp is 
of no value as a food-fish; (6) that the carp is of no value as a game fish. 

The fact that black bass and other fish were nesting at this time 
afforded opportunity to make observations on several of these points. 
In a small bay where carp were commonly found in the shallow water 
among the weeds and grasses, there were a number of bass nests. At 
no time was a carp seen among the bass nests, which were some dis- 
tance apart and hence covered a considerable area. A fyke net was 
set with a view to intercept any carp that might cross the tract covered 
by the bass nests, but with negative results. On several nests young 
bass were later noticed, and Mr. Cole thinks it probable that more 
would have hatched if the parent fish had not been speared (in viola- 
tion of law) or caught with hook and line (in conformity with law), thus 
leaving the eggs exposed to any fish that might come along. Nests of 
some of the sun-fishes were found close inshore where carp were com- 
mon, and these nests contained eggs; when the parent fish were fright- 
ened way, it was noticed that swarms of minnows, which seemed to 
be waiting this opportunity, rushed in and began to devour the eggs. 

The observations showed that the carp makes the water very roily 
where it splashes about and evidently tears up more or less vegetation, 
but there was no evidence that the flags often found floating were not 
torn loose by muskrats or other animals. 

F. €. 1902——9 
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Considerable time was spent at Port Clinton, Ohio, as this is the 
principal market for carp on the lakes. The wholesale dealers here 
rendered every possible assistance to Mr. Cole, including all the carp 
needed for examination anda room in which to work. Many carp were 
here examined with reference to their food, and the study of various 
related subjects was made possible by the abundance of material. 
During the course of the season all important points between Buffalo 
and Detroit were visited, and the fishermen and dealers in each place 
were interviewed. Among the data thus obtained was a statement 
from each wholesale dealer of the quantity of carp received from Lake 
Erie fishermen in 1900, this representing the approximate catch of 
carp in the lake. The figures as tabulated give 4,595,000 pounds as 
the carp product in 1900, an increase of 964,000 pounds over the pre- 
vious year; of this quantity about 4,069,000 pounds were landed at 
Monroe, Toledo, Port Clinton, and Sandusky. 

Carp ponds at Monroe, near Sandusky, at Port Clinton, and on 
Catawba Island were visited and information regarding the feeding, 
etc., of carp was obtained. 

In the fall of 1901 the inquiries were addressed particularly to the 
relation of the carp to the white-fish during the spawning season of 
the latter, and were conducted at the Bass Islands and Port Clinton. 
As a basis for the investigation, the following assertions of the fisher- 
men of North Bass Island were taken: Carp are abundant about the 
Bass Islands when the white-fish are spawning; carp eat the spawn of 
other fish, especially white-fish; white-fish spawn has been taken from 
a carp’s stomach; when carp are numerous on a reef, the white-fish are 
not there, being driven away by the carp. 

At Port Clinton Mr. Cole made trips to the fishing-grounds with the 
fishermen and also examined the carp landed by the fishermen; and at 
North Bass Island examined carp brought in by fishermen using white- 
fish gill nets on the reefs. He reports that very few carp were caught 
on the white-fish grounds, and that the result of their examination was 
entirely negative as to any damage done by carp to white-fish. The 
evidence indicates that the number of carp on the white-fish spawning- 
grounds in fall is very small, and the carp which are there have not been 
found to contain white-fish spawn. The eggs of the white-fish, not 
being adhesive to any great degree, probably become widely scattered 
over the rocky reefs; and unless the carp were present in large num- 
bers, the relative number of eggs destroyed would be small. There is 

no direct evidence as to the destruction of white-fish fry by carp, except 
that during the entire course of this investigation no young white-fish 
or any other kind of fish were found in carps’ stomachs. Considering 
the shape of the carp’s mouth, the lack of teeth, and other anatomical 
peculiarities, it seems very doubtful that the fish-eating charge against 

the carp could be very serious. 
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FISHES OF CHAUTAUQUA LAKE, NEW YORK. 

In September, 1901, this lake was visited by Prof. B. W. Evermann 

for the purpose of determining its general biological features and the 
variety and abundance of its fish fauna. A report” on this inquiry 
gives an annotated list of 31 species of fishes known from the lake. 
Although this lake is only 8 miles from Lake Erie, it is in the Ohio 
River drainage basin, and its fish life partakes of the character of the 
latter. Among the important species are bullhead (Amecurus nebu- 
losus), rock bass, blue sun-fish, large and small mouthed black bass, and 
muskallunge. The last named is the leading fish, from the standpoint 
of both angler and commercial fishermen. Although extensively 
caught, its abundance appears to be maintained from year to year as 
a result of limited protection and artificial propagation by the State 
authorities. It appears from this investigation that the Chautauqua 
Lake muskallunge is not identical with the muskallunge of the Great 
Lakes (sow nobilior), as has generally been held, but is a distinct 
species (Zou ohiensis) peculiar to the Ohio basin. The two gars or 
bill-fish (Zepésosteus osseus and L. platostomus), worthless as food and 
very destructive to other fish, were systematically destroyed by the 
State Fish Commission for several years and their numbers much 
reduced. 

FRESH-WATER FISHES OF LONG ISLAND, NEW YORK. 

During September and October, 1901, Dr. Tarleton H. Bean col- 
lected and studied the fishes of Long Island, New York, in the interests 

of the Commission, with headquarters on Great South Bay. Particu- 
lar attention was given to the fresh-water species, which, while few in 
number, are of considerable interest. 

The peculiar topographical features of Long Island are responsible 
for the scarcity of fresh-water fishes. The total number of such fishes 
known to occur in the streams and lakes is 27. One of these—a hybrid 
trout—has been artificially produced; another, the black-nosed dace, is 
of doubtful occurrence, and 13 others have recently been introduced. 
The permanent residents in fresh water, as determined by Dr. Bean, 
are horned pout, chub sucker, chain pickerel, killifish, pirate perch, 

silverside, sun-fish, yellow perch, and darter, all of which could easily 
have been introduced by man within the last century or two. 

Mitchill, in his Report on the Fishes of New York (1814), mentions 
only the yellow perch, brook trout, and pickerel as occurring on Long 

Island. Mitchill, in 1790, transplanted yellow perch from Ronkon- 
koma Pond to Suecess Pond, Queens County, a distance of 40 miles. 

FISHES OF LAKE MASHIPACONG, NEW JERSEY. 

Lake Mashipacong lies in the New Jersey mountains about 10 miles 
south of Port Jervis, N. Y., and covers approximately 100 acres. In 

a Notes on the Fishes and Mollusks of Lake Chautauqua, New York. Report U.S. Fish Commis- 

sion for 1901. 
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October, 1901, Prof. B. W. Evermann made an examination of the lake 
with reference to its fish fauna. The maximum depth, as determined 
by numerous soundings, was 14.5 feet. Although fish food is abun- 
dant, the larger fishes are limited in both species and individuals. 

The following fishes were found to inhabit the lake: Common bull- 

head (Ameturus nebulosus), white sucker (Catostomus commersonit), 
chub sucker (Arimyzon sucetta), roach (Abramis crysoleucas), eel 
(Anguilla chrysypa), banded pickerel (/soa wmericanus), common east- 
ern pickerel (Aso reticulatus), and blue-gill sun-fish (Lepomis pallidus). 
A few large-mouthed black bass were recently planted in the lake, and 
the conditions seem favorable for their rapid increase. 

FRESH-WATER FISHES OF MAINE. 

In accordance with a request from the Debsconeag Fish and Game 
Club that the waters composing the fishing privilege of the club be 
examined to ascertain why trout attain only a small size and if the lakes 
were suitable for the introduction of trout and landlocked salmon, 

Dr. W. C. Kendall devoted the month of August to the study of 
these waters. 

Debsconeag lakes are a chain of five or six small lakes, which from 
the westward debouch into the West Branch of the Penobscot not far 
from Debsconeag Falls and about 20 miles from Norcross. Other 
waters not connected with this chain of lakes, but comprised within 
the Debsconeag privilege, are Hurd Pond and tributaries and Rain- 
bow Lake, besides a number of smaller ponds and streams. These 
waters are not exclusively controlled by the club, being public waters, 
but the club has camp privileges on all of them within certain town- 
ships. The water area was found to be so extensive that only super- 
ficial examination of all of them could be made, so most of the time 

was devoted to First Debsconeag Lake and Hurd Pond. 
Brook trout are apparently uncommon in Debsconeag lakes and 

Hurd Pond, but very abundant, though of small size, in Rainbow 
Lake; in some of the small ponds they occur in fair numbers.. Togue 
(Cristivomer namaycush) are doubtless common; some of large size 
have been caught, but only small ones of 2 or 3 pounds were obtained 
during the month of August, and these only in Hurd Pond. There 
seems to be a scarcity of species of the minnow tribe in some of these 
lakes, and the fish faunas of the several bodies of water seem to differ 

somewhat in character; for instance, the chub (Semotelus corporalis), 

common in the Debsconeag lakes, was not found in Hurd Pond, but 
there its place is taken by the brook chub (Semotilus atromaculatus), 
which, so far as ascertained, did not occur in the Debsconeag waters. 
If the conditions prevailing in August obtain throughout the year, the 
scarcity and smallness of trout is probably due to paucity of food. 

In order to obtain important information regarding small salmon 
occurring in the East Branch of the Penobscot, mention of which was 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 133 

made in last year’s report, Dr. Kendall visited Matagamon Lake, and 
the East Branch was examined from the dam at the foot of the lake to 
Stair Falls. The small salmon were found common in the pool below 
the dam and at Stair Falls. Specimens were obtained by fishing with 
very small artificial flies, but none over 9 inches long was found. All 
but one of these fish were males in well-advanced breeding condition, 
the exception being a female with distinct eggs, but which would not 
have matured before another fall. 
From here opportunity was taken to visit more northern Maine 

waters to obtain much-needed information regarding the character and 
distribution of the fish life of this region. Accordingly, a canoe 
voyage was made from Matagamon via Matagamonsis, Webster, Telos, 
and Chamberlain lakes to the Allagash River, thence down the stream 
through numerous lakes to the St. John, and from the St. John a trip 
was made up the St. Francis to a few miles above Beau Lake and 
return, thence down the St. John to Fort Kent. It was the intention 

to haul from here to Cross Lake, thence proceed by canoe down the 
Eagle lakes or east branch waters of Fish River, up Fish River to 
Portage Lake, and thence haul to Ashland; but owing to the uncer- 
tainty of getting through the proposed route on time, it was decided 
to bring the explorations to a close after making some collections in 
Cross Lake. Very interesting collections were made in all the lakes 
en route, as well as in some tributary waters, and much valuable 
knowledge was gained. 

Some interesting facts regarding the geographical distribution of 
the Maine fishes were developed. The recorded range of some species 
was extended into the State, and others already recorded from Maine 
waters were found in new localities. 

At least four species of fishes apparently new to science were obtained, 
the most interesting and important being a white-fish (Coregonus). 
Two species of white-fish were already known to occur in the State, 
the round white-fish (Coregonus quadrilateralis) and the ‘‘attahawmeg” 
(C. labradoricus). The latter is the best known and reaches the largest 
size. The only locality in Maine from which the round white-fish has 
hitherto been recorded is Clearwater Pond, at Industry. It was ascer- 
tained to be very common in northern Maine. 

The little stickleback (Gasterosteus atkinsi/), for many years known 
only from a few specimens from Grand Lake Stream, was found to be 
widely distributed over northern Maine and is not so insignificant as 
from its size it at first might appear. In the fall it was found to con- 
stitute the principal food of the lake trout, or ‘‘ togue,” sometimes to 
the exclusion of everything else. Many togue were caught gorged 
with these little fish. Couwes‘us plumbeus, until recently not known 
from Maine waters, was found to be one of the commonest minnows. 

In the lakes it seems to be a deep-water form, seldom approaching the 
shore except at night and in breeding season, when it enters streams 
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and shallow water to spawn. This habit and the abundance of the fish 
would indicate that it must be an important food for larger fishes. 

Coherent reports and descriptions of a red forked-tailed trout in 
some of the waters of St. Francis River suggests the possibility of 
another char occurring in these waters. 

BIOLOGY OF THE SACRAMENTO SALMON. 

On the conclusion of the sea-lion investigation elsewhere alluded to, 
Mr. Cloudsley Rutter resumed the study of the quinnat salmon in the 
Sacramento basin, on which he had been engaged for a number of 
years. 

The work began September 1 at Black Diamond, California, where 
by weighing and measuring many specimens of salmon recently from 
the sea a standard weight was established for fishes at the mouth of the 
river. Then 150 specimens were weighed, branded with serial num- 
bers, and released, in the expectation that some of them would be 
taken again at the hatcheries and light thus be thrown on their rate 
of travel upstream and their loss of weight during migration. Three 
of the marked fish were subsequently recaptured. 

During October two trips were made down the Sacramento River in 
a skiff for the purpose of charting the spawning-beds and noting the 
dates at which the beds were successively occupied. November was 
spent at the Mill Creek hatchery near Tehama, the principal work 
being the weighing and measuring of salmon in various conditions for 
comparison with those examined at the mouth of the river. 

The run of quinnat salmon in Papermill Creek, Marin County, was 
investigated, as the species had never been known in that stream prior 
to the planting of fry there in 1897 and 1898. 

The preparation of a general report on the salmon investigations 
and the study of material with a view to a report on the embryology 
of the quinnat occupied Mr. Rutter’s time during the remainder of 
the year. 

The habits of the Pacific salmons are vitally different from those of 
the Atlantic species, and as these have an important relation to natural 
reproduction, artificial propagation, and commercial fishing, the Com- 
mission deemed it desirable that the species be subjected to a careful 

physiological investigation. While the Atlantic salmon, Sa/mo salar, 
has been studied from the standpoint of phy slology,* the Pacific sal- 
mons have up to this time been neglected in this respect. The Com- 
mission therefore engaged the services of Prof. Charles W. Greene, 
of the University of Missouri, who has devoted much attention to 
comparative physiology. Professor Greene began his field work early 
in July and continued until September, examining the salmon before 
they entered the rivers and after they reac ene ae span uwning- grounds, 

*See Investigations on the Life History of the Salmon in Fresh Water, by D. Noel Paton, M. D. 

Special Report of 1898, Fishery Board for Seotland. 
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and at intermediate points in the Sacramento basin. Most of the 
time was spent at Baird hatchery, where there was an abundance of 
material and where the superintendent, Mr. Lambson, and the foreman, 
Mr. Wallich, rendered valuable assistance. 

INTRODUCED FISHES IN UTAH AND IDAHO LAKES. 

Continued public interest in the planting of the Great Lakes white- 
fish (Coregonus clupecformis) in Bear Lake (Idaho and Utah), Coeur 
@Alene Lake (Idaho), and Pend d’Oreille Lake (Idaho), induced the 
Commission to make another effort to determine the results of the 
plants of fry in these waters a number of years ago. Accordingly, in 
July, 1901, a party, consisting of Mr. $8. P. Wires, superintendent 
of the Duluth (Minnesota) hatchery; Mr. 8. L. Pritchard, of the 
Washington office, and Mr. Dwight E. Miller, was dispatched to these 
lakes with an equipment of gill nets of various sizes, seines, and other 
appliances. Fishing was carried on in Bear Lake (and Mud Lake con- 
nected therewith) at ten different points and during six days; in Lake 
Coeur d’Alene at thirteen different points and during eight days; in 
Pend @Oreille Lake at nine different localities and during six days. 
No introduced white-fish were discovered, and no evidence of the 
existence of this species in any of the lakes was obtained, although 
three other species of introduced fishes were found. 

The water of Bear Lake is reported to be very hard, unfit for 

domestic use, and possibly unsuited to the white-fish of the Great 
Lakes, although Williamson’s white-fish (Coregonus williamson?) is 
found in it. During the first week in August the surface tempera- 
ture of the water in the vicinity of Fish Haven was found to be from 
69° to 71°. The minimum bottom temperature determined was 50°, 
at a depth of 105 feet; fishing, however, was carried on in water 175 

feet deep, but no temperature data were obtained therefor. Suckers 
(Catostomus macrocheilus) and chubs (Leuciseus lineatus) abound and 
are the characteristic fishes of the lake; black-spotted trout (Salmo 
clarkii) also occur. Mud Lake is reported to be little more than a 
marsh during July and August, although it contains some black bass, 
carp, and a few black-spotted trout. 

The water of lakes Coeur d’Alene and Pend d’Oreille is deep and 
cold, resembling in every respect that of the Great Lakes; and it 
would seem that the white-fish whose introduction has been attempted 
should do well in both of them. Besides Williamson’s white-fish, 
many fine specimens of bull trout (Salvelinus parke?) 11 to 12 inches 
long and of the black-spotted trout were found in both these lakes, 

and suckers (Catostomus macrocheilus and C. catostomus) are abundant. 
The introduced species, large-mouth black bass and yellow perch, seem 
to have become well established in Lake Coeur d’Alene; examples of 
the latter 103 inches long were obtained. 
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MARINE BIOLOGICAL LABORATORIES. 

Woops Horr, Massacnuserts (Huan M. Smiru, Director). 

During the season of 1901-2 the work at the Woods Hole laboratory 
was under the direction of Dr. Hugh M. Smith, assistant in charge of 
division. Dr. H. C. Bumpus, who had been in charge of the labora- 
tory for a number of years, was unable to continue his relations with 
the Commission owing to other duties. 

The usual facilities for research and collecting existed, and the rare 
opportunity for marine biological work here afforded was appreciated 
by the representatives of many institutions of learning. Two large 
fish-traps operated for the laboratory in Vineyard Sound and Buzzards 
Bay furnished much useful material. The steamer /7sh Hawk and 
the schooner Grampus were temporarily attached to the station during 
the entire summer, and the steam yacht Phalarope and the steam 
launches Blue Wing, Cygnet, and Merganser were in constant service. 
The director had the efficient assistance of Prof. R. W. Tower, Mr. 
George H. Sherwood, and Mr. Vinal N. Edwards. 
Among the biologists who occupied tables, the following carried on 

special investigations in behalf of the Commission: 
Dr. Gary N. Calkins, of Columbia University, studied the marine 

protozoa found in the vicinity of the station. This group of animals 
has been neglected by systematists in the United States. The protozoa 
are numerous, and are important as being the ultimate animals on 
which the higher animals are dependent for food. Dr. Calkins found 
the water in the immediate vicinity of the station to contain many 
species and individuals, including a number of species not previously 
described. His report, published in the Fish Commission Bulletin for 
1901, is an important contribution from one who is a leading authority 
on the subject. 

Dr. George H. Parker, of Harvard University, studied and reported 
on the effects of light, temperature, gravity, currents, and other natu- 
ral agencies on the movements of copepods. These minute crustaceans 
are found throughout the year in varying abundance, and constitute 
one of the most important foods of young and small fishes, young lob- 
sters, and other animals. Dr. Parker’s observations and experiments 
were directed to the determination of the physical factors controlling 
the appearance and disappearance of copepods in a given region at 
different times, and his conclusions bear on the movements and abun- 

dance of the food-fishes whose immediate or ultimate pabulum the 
copepods are. His paper is published in the Fish Commission Bulletin 
for 1901. 

Prof R. W. Tower, of Brown University, conducted a number of 
chemical and physiological investigations addressed to the food-fishes 
of the region. An inquiry regarding the organic constituents of the 

scales of fish and their use in the manufacture of gelatin was conducted 
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jointly by Professor Tower and Mr. E. H. Green, and a special report 
thereon was published in the 1901 Bulletin. Numerous gallstones 
were found in several of the squeteague caught in the pound nets, and 
the determination of the chemical constituents of the calculi formed the 
subject of a paper by Professor Tower and Mr. A. K. Krause, forming 
a part of the 1901 Bulletin, which is an important contribution to the 
diseases of wild fishes. A related subject which received attention was 
the bile pigments and bile acids of squeteague, blue-fish, and bonito. 

In the course of a general study of noises produced by fishes, some 
important physiological observations were made on the ‘‘drumming” 
of the squeteague. The drumming of the drum-fishes (Scéxn/d), of 
which the squeteague is the most prominent representative at Woods 
Hole, has been variously explained by different writers; and in the case 
of the squeteague, at least, it would appear that no accurate account of 

the factors producing the characteristic sound has heretofore been 
given. 

Professor Tower’s observations and experiments have developed the 
following facts: 

1. There is in the squeteague a special drumming muscle, lying 
between the abdominal muscles and the peritoneum, and extending the 
entire length of the abdomen on either side of the median line. 

2. The muscle fibers are very short, and run at right angles to the 
long axis of the muscle. 

3. The muscle is in close relation with the large swim-bladder, and 
by its rapid contractions produces a drumming sound, with the aid of 
the tense bladder which acts as a sounding-board. 

4, This muscle exists only in the males, and only the males are able 
to drum. 

In continuation of the plan of issuing from time to time systematic 
reports on the various groups of water animals in the Woods Hole 
region, studies of the following groups were carried on during the 
year: The crabs, by Dr. Robert P. Bigelow, of the Massachusetts 
Institute of Technology; the jelly-fishes and sea-anemones, by Prof. 
Charles W. Hargitt, of Syracuse University; the parasitic copepods 
of fishes, by Mr. M. T. Thompson, of Brown University, and Mr. C. B. 
Wilson, of the Westfield (Massachusetts) State Normal School; the 
isopods, by Miss Harriet Richardson, of Columbian University (Wash- 
ington, D. C.); the amphipods, by Prof. $. J. Holmes, of the University 
of Michigan 

Foliowing is a list of those in attendance at the laboratory, arranged 
under the institutions with which they were connected: 

U. S. Department of Agriculture: W. T. Swingle, Ph D.; Dr. Geo. T. Moore; Karl 
Kellerman, B. §. 

Brown University. R. W. Tower, A. M.; L. W. Williams, Ph. D.; George H. Sher- 
wood, A. M.; M. T. Thompson, A M.; A. K. Krause, A. B. 

Bryn Mawr College: T H. Morgan, Ph. D. 

Columbia University. Gary N. Calkins, Ph D. 
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Harvard University: George S. Amsden, A. B.; Henry B. Bigelow, A. B.; J. H. Con- 

verse; Julius M. Johnson, A. B.; Clarence H. Lander, B.8.; F. T. Lewis, 

M. D.; James H. McMurray; Thomas Ordway, A. B.; George H. Parker; 

H. W. Rand, Ph. D.; M. E. Stickney, A. M.; R. M. Strong. Ph. D.; William 

A. Willard, A. M.; Robert M. Yerkes, A. M. 

Indiana University: W. J. Moenkhaus, Ph. D. 
Johns Hopkins University: Caswell Grave, Ph. D.; Henry F. Perkins, A. B. 
Massachusetts Institute of Technology: Robert P. Bigelow, Ph. D.; Erik H. Green, A. M. 
College of City of New York: Francis B. Sumner, Ph. D. 

Princeton University: Ulric Dahlgren, Ph. D.; C. F. Silvester. 
Syracuse University: Charles W. Hargitt, Ph. D. 

Yale University: W. G. Van Name, Ph. D. 
Miscellaneous: John Barlow, A. M., Fairmont College, Wichita, Kans.; E. W. Barnes, 

Tabor College, Iowa; W. B. Bell, University of Iowa; W. A. Denny, A. M., 
Anderson (Ind.) HighSchool; Otto Folin, Ph. D., McLean Hospital, Waverly, 
Mass.; Henry R. Linville, Ph. D., De Witt Clinton High School, New York 
City; Porter E. Sargent, A. M., Browne & Nichols School, Cambridge, Mass. 

Beaurort, NortH Caroutina (H. V. Witson, Director). 

The Fish Commission laboratory at this place was in operation at 
the beginning of the fiscal year and remained open until September 25, 
the same temporary quarters being occupied as in previous years. 
Prof. H. V. Wilson, of the University of North Carolina, continued in 
charge. A dwelling-house near the laboratory was rented for a dor- 
mitory and mess-house. The launch Petrel was attached to the station 
during the season and was in constant use. About 20 persons availed 
themselves of the privilege of working at the laboratory; these, with 
the institutions with which they were connected, were as follows: 
Johns Hopkins University: Prof. W. K. Brooks, Dr. Caswell Grave, Messrs. R. P. 

Cowles, D. H. Tennent, O. C. Glaser, R. E. Coker, and J. A. E. Eyster. 

Columbia University: Prof. EK. B. Wilson, Messrs. H. B. and J. C. Torrey. 
University of North Carolina: Prof. H. V. Wilson and Mr. C. A. Shore. 

University of Missouri: Prof. George Lefevre and Dr. W. C. Curtis. 
Washington and Jefferson College: Prof. Edwin Linton and Mr. C. W. Stone. 
University of Alabama: Dr. J. Y. Graham. 
Bryn Mawr College: Prof. T. H. Morgan. 
Dartmouth College: Dr. J. H. Gerould. 

Professor Brooks studied the eggs of the oyster and preserved 
material for further work on the same. Prof. E. B. Wilson was 
engaged in experimental studies of the living eggs of the sea-urchin, 
Toxopneustes, and Professor Morgan worked on the eggs and larve of 
the same species in connection with his researches on regeneration. 
Professor Linton began a systematic examination of the food-fishes of 
the Beaufort region with reference to their parasites. Professor 
Graham studied a trematode worm which is parasitic in the oyster. 

Dr. Grave, assisted by Mr. Glaser, continued the work on the biol- 
ogy of the North Carolina oyster and conducted experiments with a 
view to develop a method by which oyster-farming may be success- 
fully carried on in the North Carolina sounds, where, on account of 

the peculiarity of the bottom in many places, the ordinary methods of 
planting are inapplicable. 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 139 

Mr. Coker investigated a barnacle ()chelaspis) parasitic on the 
gills of the common edible crab. From a report submitted by Mr. 
Coker it appears that this parasite affects over 50 per cent of the male 
crabs and about 90 per cent of the females; that it is not found in 
young crabs, being thrown off by the frequent molting; that crabs 
whose gills are heavily burdened with the parasite have less vitality, 
are sluggish in their movements, and are the first to die in captivity. 
While the usual number of barnacles found in one crab is from 2 or 3 
to 8 or 10, in some the gills are filled to overflowing and may contain 

500 to 1,000 of the parasites. 
The new laboratory buildings on Pivers Island were nearly com- 

pleted by the end of the year, and on May 26 it was practicable to 
throw the laboratory proper open to investigators. Prof. H. V. Wil- 
son, the director, having gone abroad, Dr. Caswell Grave, of Johns 
Hopkins University, was appointed to the position. The operations 
of the laboratory during the last few weeks of the fiscal year 1902 will 
be referred to in the report for the next year. 

WORK IN FISH PATHOLOGY. 

The occurrence of serious disease among fishes at the hatcheries of 
the Commission and elsewhere has required the almost constant atten- 
tion of Mr. M. C. Marsh, the assistant assigned to this subject, and 
has shown the wisdom of making special provision for the study of 
this increasingly important branch. 
A part of the summer and fall was spent by Mr. Marsh at the North- 

ville (Michigan) station of the Commission in considering the disease 
affecting the brook trout. A bacterial organism was isolated from 
the dying fish and the disease was reproduced in healthy trout by 
inoculation. On the recommendation of this division, two ponds were 
constructed entirely of concrete and cement for the purpose of exclud- 
ing disease-producing bacteria, and the ponds were stocked with 
healthy trout from the Au Sable River and from a private trout farm 
at Osceola, Wis. Mr. Marsh visited this farm to inspect the fry and 
yearling fish prior to securing a supply for Northville. The large 
spring pond constituting the main water supply was drawn down, 
cleaned, and thoroughly disinfected with chlorinated lime. Patholog- 
ical material and cultures were brought to the Washington laboratory, 
and a study of the the offending organism was taken up. This germ 
can not be identified with any hitherto-known species, and a full 
description of its form and behavior is substantially completed. 

At the meeting of the American Fisheries Society, held at Milwau- 
kee, Wis., in July, Mr. Marsh brought the brook-trout disease to the 
attention of the assembled fish-culturists. 

An investigation of the mortality among brook trout at the Paris 
station of the Michigan Fish Commission disclosed the same disease 
as at Northville, but in a milder form. Mr. Marsh visited by request 
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the hatchery of the Pere Marquette Club at Wingleton, Mich., where 
brook trout were found to be slowly dying of the Northville disease, and 
some suggestions for the amelioration of the conditions were made. 

The existence of fungous disease among fishes in the Government 
aquaria at the Pan-American Exposition, as noted in the report for 
last year, continued during the summer and required attention. Ex- 
periments with potassium permanganate and formalin confirmed the 
previously expressed opinion that they had no advantages over com- 
mon salt as a remedy for this troublesome disease. 

In March a visit of about one week was made to the Charleston 
Exposition to look into some cases of mortality among aquarium fishes. 
No serious losses were occurring, and some previous trouble was 
probably due to polluted water from the lagoon from which the water 
supply was drawn. The brook trout were slowly dying and these 
were infected with the Northville organism, which makes an interest- 
ing addition to the recorded distribution of this species. Local fishes 
taken for the exposition were not in the best condition and this 
accounts partly for the aquarium losses. Both salt and fresh water 
supplies were rather peculiar and not of the best for aquarium pur- 
poses, the river water being subject to contamination from phosphate 
works and the fresh artesian water containing considerable soda, like 
all of the artesian water of the region. 

MISCELLANEOUS LABORATORY WORK, REPORTS, ETC. 

FISHES FROM THE PHILIPPINE ISLANDS. 

The Commission received through the Surgeon-General of the Army 
specimens of fishes and fish cakes from medical officers in the Philip- 
pine Islands. The fish were from Lake Buhi, in southern Luzon, and 
represented five or six species, several of which were previously 
unknown. The most interesting and important of these was an exceed- 
ingly diminutive form, caught in large numbers by the natives and 
used for food. In forwarding specimens of these fish, Dr. George A. 
Zeller wrote as follows from the military hospital at Buhi: 

I inclose herewith samples of a strange article of diet greatly relished by the 

Bicols, among whom I have been stationed for the past eighteen months. Rice and 

fish are the staple articles of diet for most Filipinos and in the provinces of the 

Camarines there is little variation from these two. Fishes of every size and many 

varieties are prepared in every conceivable form, but the samples inclosed are 

unique in that they are found here and nowhere else. * * * Many varieties of 

fish abound in the lake, but by far the most numerous are these minute specimens. 

They are called in the native Bicol tongue sinarapan, and when dried in the sun on a 

leaf are called badi. They are caught by a large sheet of close web, which is dipped 
under wherever a school congregates. They are put into tightly woven baskets 

from which the water soon drains, leaving a compact mass of fish. They are not 

minnows or immature fish. The natives buy them eagerly; and-when the little fleet 

of fishermen return from their morning’s quest and place their baskets upon the 

ground on the market place, they are instantly surrounded by a crowd of waiting 

children, who, armed with every sort of dish, are anxious to take home the family 
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meal. They bring three or four potatoes, tubers, a handful or two of rice, or a few 

copper pennies, and in exchange receive about a pint of fish. In the kitchen the fish 

are made up with peppers or other spiced herbs, and they do not taste bad. The 

soldiers have become quite fond of this food, and liberally patronize the little native 
restaurants where it is served. 

This fish proved to be of an undescribed genus and species, and its 

diagnostic features were given in an article in Science (January 3, 
1902), where the name Mistichthys luzonensis was applied to it. The 
maximum length of the species is only 0.6 inch and the average slightly 
over 0.5 inch. It is the smallest known fish and probably the smallest 
known vertebrate. 

Through the courtesy of the Surgeon-General of the Army, the 
Commission was enabled to place three collecting outfits in the hands 
of medical officers located in various parts of the archipelago, and it is 
expected that additional specimens of interest will thus be obtained. 

SHAD OF THE OHIO RIVER. 

Prof. B. W. Evermann concluded his study of the shad of the Ohio 
River, referred to in the annual report for 1898, and submitted a paper 
thereon which was published in May, 1902. Publication of this article 
was delayed in the hope that opportunity might be afforded for obtain- 
ing further information on this fish, especially its migration from the 
Gulf of Mexico up the Mississippi and its tributaries. 

This shad proves to be an indigenous species, and is not, as some 
have supposed, the transplanted shad from the Atlantic coast. It has 
appropriately been named Adlosa ohiensis. It is an excellent food-tish, 
probably not inferior to the common shad, but is not highly regarded 
by the people of the Mississippi basin, the price received by fishermen 
being only 2 cents a pound. Its abundance and distribution are not 
yet known, and the annual catch is quite small and localized. 

FISHERIES OF THE GREAT LAKES, ST. LAWRENCE RIVER, AND LAKE CHAMPLAIN. 

The extensive collections of fishes from these waters obtained by the 
Commission during a series of years have been reported on by Prof. 
Barton W. Evermann and Dr. W. C. Kendall, in four annotated 
lists published in March and April, 1902. The number of species and 
subspecies known from the Great Lakes and their tributary waters 
is 152, of which 27 are peculiar to Great Lakes basin. From Lake 
Ontario 73 species are recorded, and from the St. Lawrence River 71. 
The fish fauna of Lake Champlain includes 54 species: 

SILVERSIDES OF THE EAST COAST. 

The silversides are among the most abundant of the small fishes 
inhabiting the salt, brackish, and fresh waters of the Eastern and 
Southern States. Their maximum length is but little over 6 inches, 
and most of them are hardly half so large; they are, therefore, only 
sparingly eaten by man, but they constitute one of the most important 
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foods for many of the best food-fishes of the coast. Extensive col- 
lections of the Fish Commission, supplemented by material in the 
National Museum, were studied by Dr. W. C. Kendall, and a report@ 
thereon was issued in April, 1902. In this paper the abundance, 
uses, habits, food, ete., of the silversides are considered, and a detailed 
description, with figure, of each species is given. 

FISHES OF MEXICO. 
_— 

Recent collections of fishes from various parts of Mexico, obtained 
by the Division of Biological Survey of the U. 5. Department of 
Agriculture, have been referred to this Commission for identification, 
and have-been reported on by Messrs. B. W. Evermann and E. L. 
Goldsborough in a paper issued May 3, 1902. ‘These collections, sup- 
plemented by several smaller ones from various sources, comprised 56 
species, of which 5 were previously undescribed. 

FISHES OF LABRADOR. 

At the request of Prof. Leslie A. Lee, of Bowdoin College, Maine, 
Dr. W. C. Kendall identified and reported on a small collection of 
fishes obtained on the Labrador expedition of that college in 1901. 
The report will form one of a series of articles on the natural his- 
tory collections of that expedition. Professor Lee donated to the 
Commission specimens of all the desirable duplicates. 

a Notes on the Silversides of the genus Menidia of the East Coast of the United States, with deserip- 

tions of two new subspecies. 



REPORT OF THE DIVISION OF STATISTICS AND METHODS 
OF THE FISHERIES. 

By C. H. Townsenp, Assistant in Charge. 

The commercial fisheries of the United States employ about 200,000 
persons, the amount of capital invested is $60,000,000, and the annual 
value of the products to the fishermen is approximately $50,000,000. 
The different regions in which fisheries exist are the New England, 
Middle Atlantic, and South Atlantic States on the Atlantic coast, the 
Gulf States on the Gulf of Mexico, the Pacific coast States, Alaska, 

the Great Lakes, and the various rivers and minor lakes. 
At the commencement of the present fiscal year the statistical agents 

of this division were in the field engaged in investigations of the lob- 
ster, sturgeon, menhaden, and salmon fisheries of the Atlantic coast. 
A thorough canvass was made of the entire lobster fishery, Mr. W. A. 
Wilcox canvassing Massachusetts; Mr. T. M. Cogswell, Massachusetts 

and New Hampshire; Mr. E. 8. King, Rhode Island; Mr. C. H. Ste- 
venson, New York; Mr. W. A. Roberts, Connecticut and a portion of 

Rhode Island; Mr. John B. Wilson, New Jersey and Delaware; Mr. 
G. H. H. Moore, Maine. Mr. C. G. Atkins, superintendent of the Fish 
Commission station at Craig Brook, Maine, made a canvass of the 
salmon fishery of the Penobscot River. Mr. J. N. Cobb, who during 
the summer had been detailed to assist in an investigation of the fish- 
eries of the Hawaiian Islands, was for a short time engaged in making 
inquiries respecting certain fisheries centered in New York City. In 
the autumn Mr. C. H. Stevenson made inquiries in Connecticut and 
Massachusetts respecting the preservation of fishery products. Mr. 
E. A. Tulian, superintendent of the Fish Commission station at Lead- 
ville, Colo., made a canvass of the fisheries of Utah and Colorado. 
A canvass of the fisheries of the Middle Atlantic States was then 

begun, Mr. W. A. Wilcox taking up the work in Virginia and Mr. J. B. 
Wilson in New Jersey. Mr. Roberts was assigned to the canvass of 
Maryland and was assisted for a time by Mr. Wilson, who later took 
up the work in New Jersey. Mr. Cobb was assigned to New York 
and Mr. Stevenson to portions of Virginia and Maryland. Mr. 
Thomas B. Gould was temporarily employed in canvassing the fish- 
eries of Pennsylvania and New Jersey on the Delaware River. At 
the close of the fiscal year the investigations of the fisheries of the 
Middle Atlantic States were still in progress. 

143 
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Mr. Townsend, assistant in charge, after representing the Commis- 
sion at a meeting of the American Fisheries Society at Milwaukee, 
Wis., in July, made a reconnaissance of the fisheries of the Great 
Lakes west of Lake Ontario. In June he accompanied the Assistant 
Secretary of State to The Hague in connection with the arbitration 
of American whaling and sealing claims against Russia. 

Capt. S. J. Martin and Mr. F. F. Dimick, statistical agents of the 
division located at Boston and Gloucester, Mass., have continued to 
submit their monthly reports on the quantity and value of certain 
fishery products landed at those ports by American vessels. 

Mr. A. B. Alexander, of the steamer A/batross, was employed for a 
short time in making inquiries relative to the increase, among commer- 
cial fishermen, of hook-and-line fishing for salmon at Monterey, Cal., 

and elsewhere on the Pacific coast. 
The following bulletins, issued as single sheets, containing advance 

statistics in condensed form, were widely distributed during the year: 

114. Lobster fishery of the United States, 1900. 

117. Statement of the quantity and value of certain fishery products landed at 

Boston and Gloucester, Mass., by American fishing vessels during the year 1901. 

Other bulletins, showing the quantity and value of fishery products 
landed at Boston and Gloucester, have been issued monthly as usual. 

The publications appearing during the year which were prepared in 

this division were: 

Records and bibliography of the steamship Albatross, by C. H. Townsend. 

Statistics of the fisheries of the Great Lakes. 

Notes on the fisheries of the Pacific coast, by W. A. Wilcox (in press). 

BOSTON AND GLOUCESTER. 

* The local agents of the Commission at Boston and Gloucester have 
continued to make monthly reports on the great fisheries centering 
there. The total quantity of products landed by American vessels 
during the year 1901 was 151,165,191 pounds, worth $4,245,951. 
These figures as compared with those for the previous year are some- 
what smaller, there being a decrease of 11,053,730 pounds and a 
decrease in value of $139,151. The total number of fares landed was 
6,964, a decrease of 549 as compared with the year 1900. 

The fish landed at Gloucester amounted to 92,173,060 pounds, valued 
at $2,674,551, a moderate decrease in both quantity and value from 
the previous year. The decrease is shown in the quantity of fresh fish 
landed, the amount of fish salted being somewhat larger. The fares 
landed at Gloucester numbered 3,561, of which 2,899 were from 
grounds off the New England coast and 662 from the Eastern Banks. 
The total of fish from grounds off the New England coast was 34,835,456 
pounds, worth $1,050,211. The quantity from the Eastern Banks was 
much larger, amounting to 57,337,604 pounds, worth $1,624,340. 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 145 

At Boston the decrease amounted to 7,828,781 pounds and $27,106 
in value. The fares landed at Boston were 3,408, 170 being from the 

Eastern Banks and 3,233 from grounds off the New England coast. 
At this port the greater quantity of the fish was derived from grounds 
off the New England coast. The total quantity of products landed at 
Boston was 58,992,131 pounds, worth $1,571,400, the fresh fish amount- 

ing to 56,855,111 pounds, the salt fish being only 2,137,020 pounds. 
It should be noted that at Gloucester the quantity of salt fish is greatly 
in excess of that landed in a fresh condition. 

Summary, by fishing-grounds, of certain fishery products landed at Gloucester, Mass., in 
1901 by American fishing vessels. 

No. Cod, fresh. Cod, salted. Cusk, fresh. Cusk, salted. 
Fishing-grounds. of 7 

trips. Lbs. Value. Lbs. Value.| Lbs. | Value.| Lbs. | Value. 

East of 66° W. longitude: 
La Have Bank........ 132 | 3,740, 485 |$75, 619 798,450 |$27,814 | 198, 130 BuOTO eae seul aseece 
Western Bank........ 187 | 9,178, 636 |172,777 | 5,501,347 |185, 690 36, 600 OME Ee ome ts aN 
Quereau Bank........ 142 | 2,104, 738 | 39,834 | 4,856, 906 |152, 664 8, 000 121 | 5,000 $175 
Grand) Bank -.:.-5.. 73 35, 620 Sbo9| 1254055293: |Sb0; 240) llnacce deci sisters ooleocaeiiebleates <- 
St. Peters Bank....-.. 77 SSC SSEIe SE] GOCE EOL 9, 730 Bi brant sone ence eede cebbeee! emEee 
Bacalieu Bank ....--. 22 25, 000 500 AS s OOOH ol SOI eee esr [es om saeco eames |oomeees 
Off Newfoundland ...| 88 12, 185 274 PE AVE Dae bic 15 ee a Le a 8) ea ee [aR 
Cape North. -----.....- 1 41, 230 86) |loncasossccd|aseSoaeellcosécocer |Sceapsoel|aeoooner 
Cape Shore .......--.. 15 SOS OOD ree Tien ttre eae eo TG ZOO Pas GOOk| Ee at oo eee 

MOA. ios seceiced ae 662 |15, 221, 894 |293, 063 |23, 851,468 |761,955 | 358,730 | 5,361 | 5,000 175 

West of 66° W. longitude: 
Browns Bank......... 25 298,010 6, 424 230, 830 7,743 | 118, 494 1,952 } 10,000 251 
Georges Bank ........ 298 | 1,208,656 | 24,856 | 5,502,683 |200,293 | 27,210 550 | 18, 000 456 
Cashes Bank ......-.. 43 | 512,630 | 9, 954 26,710 | 1,025 | 249,960 | 3,783 | 18,980 495 
Jeffreys Ledge........ 104 8, 250 : 3, 000 AGN eas ase kaise 
Ipswich Bay.........- 19 Gy ised lees (85). Reese neenea| lana SeCn SSeBe eee ane one ser cones lseecmee 
South Channel ....-.-- 25 358, 637 49,795 tae en eeced ees: 
Nantucket Shoals ..-. 1 BOs COOR i ele LOOP sors ate arate lticescte at ko stares tere ll eiaseyoje rectal lanes eee Seeeciee 
Off Chatham ......... PDA er Redo San sop tc basdcsaacea| Headeota eas osocs Meauese lccce nd) ne naan 
Bay of Fundy ........ 129 148, 130 L245 315 | 1,8885|ss2ctec-|eeenen - 
Bip ek TslanGe oe ec s- 17a | exesta erties esol eeaye ayerayeiall elie Oe ek MODS Ie ares cllemamiere SAS e tate ote SL ere o 
Shore, general....-....|2,226 | 1,253,079 7,114 NODA Eas eawel ate e 

Motels: 2. sss 45 2,899 | 3,858,180 | 87,091 | 5,851,333 |212,019 | 579,888 | 9,061 | 46,980 | 1,202 

Grand total....... 3,561 |19, 080, 074 |380, 154 |29, 702, 801 973, 974 938, 618 | 14,422 | 51,980 | 1,377 

¥ r 

Pollock, fresh. Pollock, salted. Halibut, fresh. Halibut, salted. 
Fishing-grounds. 

Lbs. Value.| Lbs. | Value. Lbs. Value. Lbs. Value. 

East of 66° W. longitude: 
La Have Bank........ 88, 164 $578 | 20, 000 $250 144, 110 EAS DOD. | |Soe eee ect ets 
Western Bank ........ 56, 820 428 2, 622 39 67, 462 5,110 960 $58 
Quereau Bank ........ 16, 130 Sea et ae celle aires 1,332,971 | 119,337 4, 660 368 
RAMU DEE ae een a | Petes cer sme alse nese a| sae eioe bemaice ae 368, 633 30, 052 1, 650 99 
‘sii, EUGisd a aWnl:cg ee Bee ee el Und een Hoee Hae Semen Been GeEe 47, 559 AeRDO', |= a ciseis actos | aeianoa< 
JEy2 (CNET 1 SFT ep tol (Oe ctl WE Rd ee eee 367, 042 28, 499 447, 970 40, 128 
ONC wilO UT Chass: | eos Sean See ewe FS ee 1, 034, 527 57, 043 7,350 398 

Mota See ot ose s see 160, 614 1,103 | 22,622 289 3, 362, 304 | 259,022 462, 590 41, 051 

West of66°W.longitude:| ik Salen. 
IEOWLIS SHUM pe scene eee a MU Re ks 23, 120 290 4,000 PAO) So acini atesee 
Georpes (Bankes 5 222_)|2ais ss eee SREB eee Dead) 668 274, 029 DAES Ai aap See oa|| eects 
Cashes Bank <2. 52. = 2: 3,500 Po Vag See eal AR 3, 000 TS (i) Choe cos eee eee ee 
Jeffreys Ledge ........ S458 G20) Mall 28 1s | See eR eS Se re i Eee Rae ee eae tree me Se 
South Channel........ 14, 000 SAT Pe seat aaae ae earl aaree aienceaea late Sons ciers elem caches cltmamete 
Off Chatham===>-2--.¢ 135, 000 GAT Se yee [e oeso ing lane c eee ea ne ciate eter] Ceeiare see Ne iene oe 
Bay of Bungyiss:. ts 12, 000 pd ee ae tee, 23] Ste eMinene All Pee ap enl| > Ae oe ell be SS 
Block Island==s>----=- 20, 000 ROO SA ee ee ose cpl eet ks SRN ets EA ee eee ene Te ea 
Shore, general ........ By d00s 2007 220; 00S" | Aaneeeedine oo sae 122 AG) Acer eae Beeeeee 

Totals ses.t5e-< 4, 990,526 | 37,511 | 75,120 958 281, 151 27, ON |e == a al Spee 

Grand total ....... 5, 151, 140 | 38,614 | 97,742 | 1,247 | 3,643,455 | 286,033 | 462,590 | 41,051 

F. C. 1902——10 
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Fishery products landed at Gloucester, Mass., in 1901—Continued. 

Haddock, fresh. |Haddock, salted. Hake, fresh. Hake, salted. 
Fishing-grounds. 

Lbs. Value.| Lbs. | Value. Lbs. Value. Lbs. Value. 

East of 66° W. longitude: 
La Have Bank ....-... eee eval HSE CVA Booucdaed ascaeqoc 1,114,410 | $11, 216 10, 000 $225 
Western Bank ........ 767,316 | 10,719 | 18, 690 $370 129, 455 1D10..|-sceeeeees Ee eeeeee 
Quereau Bank ........ 75, 370 OEE see ea acasacce 37, 000 459 1,560 39 
Cape Northy.s 35.20 See bter cece Soeiew ac fees oe oe se seretoe 2, 000 23) | ootcaealee | Eee 
Cape Shore...........- SI 2800 | V903 Bees oes ellesee eee 51, 180 611 |... .c22c2 25 Soe 

Motels: jasc aeeeeee 2, 252, 237 | 37,532 | 18,690 370 | 1,334, 045 13, 682 11, 560 264 

West of 66°W. longitude: EA 
Browns Bank ......... 149,160 | 3,201 3, 000 75 196, 113 2, 554 §, 000 181 
Georges Bank........-. 1, 268, 954 | 20,545 16, 160 220 21, 240 356 19, 200 418 
Cashes Bank.......... S24680 [tl VO LOM Gy rete | eee eta 806, 556 9, 033 39, 460 493 
Jetireys ed get shee | ae eee aac sree eheyarll Saisie estate| es sepa 85, 000 903)| 2:5). 28 eaten 
South Channel..-.-..-... 1341800) a OGN| emer |eeemecee 256, 108 2, 686: | 2-2. cssen!| emetes 
Bay of Fundy......--- O00 |) sp Sur Sheerness 578, 000 6,067. |: 22 532e68| Seeeeee 
Blockwisland: a: = 322 sas|'-Gaised seiscies asses 8, 120 N62 ses: aes ee ee ae 3, 560 80 
Shore, general ........ SOR MOaTeV/Allebasocasoclssecasss 386, 035 4, 838 66, 700 834 

Notale essere meee 1, 946, 654 | 33,557 | 27,280 457 | 2,329, 052 26,437 | 136,920 2, 006 

Grand total ....--- 4,198, 891 | 71,089 | 45,970 827 | 3, 663, 097 40,119 | 148, 480 2,270 

Mackerel, fresh.| Mackerel, salted. | Other fish, fresh. | Other fish, salted. 
Fishing-grounds. = 

Lbs. | Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

East of 66° W. longitude: 
Bacalveu Banks sss sess Gs cl ene smerlee See ee eaers beaeeeeae 250 $33 '|\-.= = Sen oes eee 
Gyan MKeyAroouaclenavelQeesle Gossecllaodacoccl bacaseocassa|Gsoucnose 1,308, 800 | 51,380 | 8,561, 400 |$138, 509 
CaipeiShore esses sss seeee el eeeee ere 405;400''|' $2060) |e. sees Sce 2s bee aoe] 8 8 = pe eee eee ee 

TOU rose. ces ee cea ccnae cee | semester 405,400 | 20,601 | 1,309,050 | 51,363 | 8,561,400 | 138,509 

West of 66° W. longitude: ae 
Georges Bank......... 34,740 | $1,973 | 1,622,200 |} 95,546 17,610 | 1,514 2, 080 229 
WEMrey sed Pers ee etisic- clllsaaeoanisl see Mescic tcl emeee eae 105240") 1086: |. - 55). e sees | ere 
IPS WICH UB ay eee cee ocaal ew ce eee leis cose leemnans oaemelmeenenes 167;040"') ~1);856"))...2- 2 See see | See 
Off Chathame--------e 81,000 | 2,803 397,000 | 24,817 260 31. 05 ee eee 
Bayconmhundyeseseeccs 118, 260 5,344 | 2,504,600 | 155, 306 522 42 40, 000 400 
Blockulslan dee sessctan| se csoece eee ee 16, 000 TOO: |e oem e oes Sal oo sessesl oe cee een Eee 
Shore, general ........ 756, 440 | 31,354 | 6,435,400 | 260,395 413,740 | 5,523 | 2,095,240 | 23,983 

Moteilseesosee sees 990, 440 | 41,474 | 10,975,200 | 536,764 609,412 | 10,051 | 2,137,320 | 24,612 

Grand total ._....- 990, 440 | 41,474 | 11,380,600 | 557,365 | 1,918,462 | 61,414 | 10,698,720 | 163,121 

Total, fresh. Total, salted. Grand total. 
Fishing-grounds. : 

Lbs. Value. Lbs. Value. Lbs. Value. 

re ay el 
East of 66° W. longitude: 

Map Hav.euBamnikes-essmeesen ese 6, 618, 570 | $128, 584 828, 450 $28,289 | 7, 442,020 $156, 873 
Vester iB amnikansssanereeeceae 10, 280, 789 190, 978 5, 623, 619 186,157 | 15, 754, 408 377, 1385 
QuereanBamikies = een cence see 3, 574, 209 160, 791 4, 868, 126 153, 246 8, 442, 385 314, 037 
Grandsbanikyereeee ss eeceek sae 404, 253 30,907 | 12, 406, 943 385, 344 | 12,811, 196 416, 251 
Sinibeters Banks erase se. seee 47, 559 4, 756 9, 730 315 | 57, 289 5, O71 
Bacalicuy Banka eecsesseeeee 392, 292 29, 032 495, 970 41, 929 888, 262 70, 961 
Off Newfoundland........... 2,355,512 ; 108,647 | 8, 800, 492 147, 333 | 11, 156, 004 255, 980 
CaperNonthieee sercceccee se eeee 43, 230 US OUGEe tree cetateene | cre retseta ere ages 43, 230 1,016 
Capeshoreteccsceriaccenecmene 337, 460 6,415 405, 400 20, 601 742, 860 27,016 

Totals sees eee eee oo ee 23, 998, 874 661, 126 | 33,388, 7380 963, 214 | 57,337, 604 1, 624, 340 

West of 66° W. longitude: | 
IBidonyadtsy leh alice ossaseonsbenee 765, 777 14,371 274, 950 8,540 | 1,040, 727 22,911 
Georges Bamkos-erececee coeee 2, 852, 439 TACT |) TEPEP-EBPR 297, 830 | 10, 084, 762 374, 200 
C@ashes*Bamlkae asec secencenee 1, 658, 831 24, 281 85, 150 2,013 1, 748, 481 26, 294 
Jeffreys Ledge ....--.....<..- 1, 557, 310 19; (44 An ee fo a cromnstentargers a 155 S10 18, 444 
TpswichtBayieooeeeencecoceeee 199, 828 DSI OMe easheteneeeemetaesmsle se 199, 828 2,515 
Sowmthi@hanmneseeas= seep 812, 720 1243 Ee os So ecn| yaociteeeas 812, 720 12, 543 
Nantucket Shoals............ 88, 000 TV A690 | rote cstencinis sslell aepeiteye sien e's 38, 000 1, 469 
OmiChathamissseseeoeeeeeeee 216, 260 3, 782 397, 000 24, 817 618, 260 28, 599 
BayOm HUN dyes ccseeee eee 982, 227 16,0381 | 2,544, 600 155, 706 | 3,526, 827 171, 737 
iBlockaislandesseee see eeeeee 20, 000 100 118, 790 3, 900 138, 790 4, 000 
Shoreeenerall siz acnsees eee 6, 482, 411 107, 287 8, 597, 340 285, 212 | 15,079, 751 392, 499 

Mate kore ae ae 15,585,303 | 272,193 | 19,250,153 | 778,018 | 34,885,456 | 1,050, 211 

Granditotalesessseeeveees 39, 584,177 | 933,319 | 52,588,883 | 1,741,232 | 92,173,060 | 2,674,551 
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Summary, by fishing-grounds, of certain fishery products landed at Boston, Mass., in 1901, 
by American fishing vessels. 

Cod, fresh. Cod, salted. Cusk, fresh. Haddock, fresh. 
sata No of SVists hives 3 

Fishing-grounds. trips 1 
igs Lbs. Value.| Lbs. |Value.} Lbs. /Value. Lbs. Value. 

East of 66° W. longitude: 
La Have Bank........ 42 669, 500 |$18,985 |.......}....... 91,500 |$1, 449 909, 300 | $21,172 
Western Bank........ 38 AOSOOO! O98 4) comnts ere imicme 63,000 | 1,005 103, 000 2,705 
Quereau Bank........ 13 266, 000 j 
Green Bank .......... Me Ses etm crcl eeittteea btaime sce beeiee ce 
Grand Bank. .-2.../-5: 12 9, 000 
Off Newfoundland ... 20). | Saeeesisehinn|o amore. 
Cape Shore ..........- 44 622,500 | 15,430 |10, 000 300 45, 000 780 760,000 | 20,838 

1X0) 7 ee eee 170 | 2,287,000 | 55,868 |16, 000 420 | 204,500 | 3,334 | 1,772,300 | 44,715 

West of 66° W. longitude: re 
Browns Bank ........ 61 927 200/125; O58 pl samen lereitecinl= 137,000 | 2,128 | 1,222,000 | 25,148 
Georges Bank ........ 268) )|-25,809)/6005 65,088) sere cle aais eaves 68,000 | 1,057 | 4,631,500 | 101,160 
Cashes Bank.....-..-. 51 AGS SOON PAL 929 oe oe |setee oe 206,900 | 3,201 344, 200 9, 234 
Glark Banks: 2202.56. AIT eet OG COON PT 24980)) bememen eee e cee 12,000 | 180] 169,000) 3,985 
Fippenies Bank ...... 9 441000" aR BZD ||Senacoeeeccses 14, 000 220 46,000! 1,585 
Middle Bank ......... 219 39158001) LOVG08 ale. =<) eco 12, 500 190 | 1,117,500 | 33,071 
Jeffreys Ledge.......- 233 5107200) | M6 b04s s--- asa 5eee 63, 700 970 | 1,092,900 | 34,0938 
South Channel ......- 450) |/°3;'528,300) |/-993224|5 oe. <5 ceeeminis 70,500 | 1,155 | 8,097,800 | 188, 125 
Nantucket Shoals ....| 102 | 1,552,400 | 37,241 |.-...-.]....... 83,300 | 1,429 194, 800 3, 828 
Off Highland Light... 65 LOTESOO PP ONb D2 esate cael eid voce anh 519,000 | 14,894 
OffiChatham: 22-7 2... 84 S28 2300 nec OelGSi ee seer lease 8, 000 110 839,000 | 22,309 
Shore, general........ 1,685 | 4,245, 450 |124, 886 |.......].-..--. 209, 900 | 3,573 | 4,685,350 | 136, 088 

MOA ce eectcciaase 3,203 114,650,450) [409,626 |...-.-.|.--=-.- 885, 800 |14, 213 |22, 959,050 | 573, 520 

Grand total.....-- 3,403 |16, 892, 450 |465, 494 |16, 000 420 |1,090, 300 |17, 547 24, 731, 350 | 618, 235 

Hake, fresh. Pollock, fresh. Halibut, fresh. 

Fishing-grounds. 
Lbs. Value. Lbs. Value. Lbs. Value. 

East of 66° W. longitude: 
ia eVeL BAM se occ 5 cjenivis nienjores 76, 000 $946 29, 000 $390 9, 300 $1, 088 
Western Bank .. 101, 000 1, 528 28, 000 374 307, 800 24, 699 
OvercaweBank 5222. /scocceee cess s 21, 000 Pt AS AOA See EA ees OSeee 207, 000 17, 200 
Green Banik aasks «fs Sh seis sea e| eccnls sce Jac |eies kalo sae edsteere see easseeeece 20, 000 2, 000 
(Gr ORDA Ka oo ae sitet ee ccs ee |S esmece esas [snseee cmc o|amemcen seach eek wsee eee 368, 000 28, 370 
Wie Ne WAOUI Gan Get See pe kha A ee ere i eae ee ee eae y 393, 000 27, 500 
WADE SOLON ereci-ocineeieoe seni e 57, 500 938 38, 000 548 31, 700 2, 640 

1X0) Cl eee eee ees ees eae 255, 500 3, 697 95, 000 1,312 | 1,336,800 103, 497 

West of 66° W. longitude: 
Bro wasBanike we. ees see 67, 700 1,189 26, 500 355 11, 350 1,109 
Georges’ Bank. ./.--.<<2020-sme-c- 216, 000 2,563 69, 200 1,124 32, 800 3, 831 
Cashes Banks. 2 so2scscccsceeees 546, 100 8, 829 65, 500 807 3, 600 512 
Olark Banke So S.scceeeee este 99, 000 1, 435 18, 000 175 2, 900 447 
Fippenies Bank.....-....-.-..--- 94, 000 1, 600 2, 000 20 400 60 
Middletpamk. 2:2 -22.5-22o-sceeei 540, 400 6, 757 107, 200 Se ae Ee eal tate hin 
JCHLEVS MCAS. socm.-siscee cece 721, 400 12, 082 367, 900 4, 202 2, 600 374 
SouthiGhannel on. 2: ceccseacc eee 2, 430, 300 39, 218 350, 200 5, 509 23, 100 3,110 

7, 000 120 97, 300 1, 306 3, 000 390 
107, 000 1, 408 49.100 547 200 20 
195, 800 3, 037 134, 800 2,582 300 36 

2,177, 650 35, 392 811, 100 10, 301 4, 666 583 

7,202,350 | 113,680} 2,098, 800 28, 370 84,916 10, 472 

7, 457, 850 117, 327 2,193, 800 29, 682 1, 421, 716 113, 969 

| Mackerel, fresh. | Mackerel, salted.| Other fish, fresh. | Other fish, salted. 

Fishing-grounds. = 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

East of 66° W. longitude: 
OfffNewioundlandise shoo 2 jee | Cates ioe eee nee Salis eects 410, 000 |$12,300 | 1,468,200 | $23, 005 

West of 66° W. longitude: 
Georges Bank.......... 208, 250 |$11,285 | 127,200 | $7,407 8370000 e832 bISt a=. cemeceee| eeeeecee 
MiddlewBankteeee ss sce. 645 -450)i| "£4; 430 | ase epeclee eases 1, 400 TAO} | RSeSee arccie|btee ssase 
PORTEVAVUCASOR tee eee ne «\sseas ins ac Neem casts sleismaecwl se eccene 4, 400 5087 See sas ot tae 
South Channel......... 16,250 | 1,300 1, 000 40 8, 700 Tibet ORB oerne ene 
Nantucket Shoals. ..--. 2, 000 90 Sten eee Geer see 4,000 AGO) eer see 
Shore, general......... | 1,501,405 | 69,968 | 504,620 | 19,741 509, 790 | 23, 431 20, 000 325 

Motel easels s sees | 1, 792,355 | 87,073 | 632,820 | 27,188 865, 290 | 58, 835 20, 000 B2E 

Grand total ........ 1, 792,355 | 87,073 632, 820 | 27,188 | 1,275,290 | 71,135 | 1, 488, 200 23, 330 
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Fishing products landed at Boston, Mass., in 1901—Continued. 

Total, fresh. Total, salted. Grand total. 

Fishing-grounds. 
Lbs. Value. Lbs. Value. Lbs. Value. 

East of 66° W. longitude: 
Ma Have Bam: fe seccssenesome 1, 684, 600 $39)\030%| 22 ciinsten aie nena 1, 684, 600 $39, 030 
Western Banke sess este cee 1, 372, 800 50} 289) | Sree ee | eee 1, 372, 800 50, 289 
Quereau Bank ......------..- 494, 000 23, 16D )| 2-22 camcoess|aeeemeeee 494, 000 23, 765 
Green! Banke s522h2esseeee ee 20, 000 PERU UOC eenometboduc||assocsasos 20, 000 2,000 
Grand Bank ss222 ese oes 377, 000 28; 560) |(5sssce522245|Soeee>2 se 377, 000 28, 565 
Off Newfoundland ....-...--- 808, 000 39, 900 1,474,200 | $23,125] 2, 289’ 200 63, 025 
CapeiShorestesse-eet cece 1, 554, 700 41,174 10, 000 300 1 564, 700 41,474 

ToOtalaitec sete secs see stee 6, 311, 100 224,723 | 1,484, 200 23,425 | 7,795,300 248, 148 

West of 66° W. longitude: 
IBTO WIS salt Kase ee esi 2,391, 750 54; 982: | eos s2cnececletecens aa 2,391, 750 54, 982 
Georges Bankes see ss astee se 7, 922, 350 219, 576 127, 200 7,407 | 8,049, 550 226, 983 
(WashesiBanik- are ee see tec 1, 630, 600 34; O12 \|-2 soscaueallssicis cisco 's 1, 630, 600 34, 512 
Glanke Bankes ss2% cae aoe 406, 900 O62) eo rae eee le amet = fe 406, 900 9,152 
Hippenies| Bank: ---.--.---.-- 200, 400 Ce) | peesiondodcac||saossesecs 200, 400 4, 860 
MiddleiBamnle: 5-22-24. ee 2 , 235, 250 56; 688el Ss sce ee eee cee ents. <4 2, 235, 250 56, 638 
Jeffreys Ledge .....-.------.- 2) 763, 100 G8, "7831 tet octe eee sonmep ee ae 2,763, 100 68, 783 
South’ Channel: 5-22 522--: 22-- 14, 525, 150 338, 517 1, 000 40 | 14, 526, 150 338, 557 
Nantucket Shoals....-..----- 1 943, 800 CT So lees uoecee aaa trcertce & 1, 943, 800 44, 864 
Off Highland Light ...-....-- 873, 200 22390 r|\Ga bance cece alsece te cier 873, 200 22, 391 
Off Chathamee=!---s-6sa--=- 1, 506, 200 B75 DAD Mined eee ee ellos ate ener 1, 506, 200 37, 242 
Shore senerall cose socom eis 14, 145, 311 404, 222 524, 620 20,066 | 14, 669, 931 424, 288 

Motaleete sca eee ee cere 50,544,011 | 1,295, 739 652, 820 27,513 | 51,196, 881 1, 323, 252 

Grandhtotalieeseess sesso 56,855,111 | 1,520,462 | 2,137,020 50,938 | 58, 992,131 1, 571, 400 

Statement, by months, of quantities and values of certain fishery products landed at Boston 
and Gloucester , Mass. , by Amer ican fishing vessels during the year 1901. 

Cusk, salted. 

Lbs. | Value. 

No. Cod, fresh. Cod, salted. Cusk, fresh. 

Months. of = 
| trips. Lbs. Value. Lbs. Value. Lbs. |Value. 

VANUATY eeenroseee = eee 237 O88 7800 PAS SL ZD aN cme se etal seiisiacteioe 99,000 |$1, 654 
Woh PSosseoesdesee 283 917,100 | 37,396 6, 000 $120 5d, 200 1,221 
Marchi sensecesscos-se 342 | 1,738, 800 49° D7D) | Pee eee eal eee 57,700 | 1,144 
APY Siseechee eases se 308 | 1,007, 200 34, 416 esicie feet eesti ea 44)500 766 
May bcc aswose ncecccres OSS ce bols ODE Rola aorl meme abeiceme | meebo 195,000 | 2,759 
JUNC we semeaeccsceeacee 206 | 1, 632) 400 39, 937 10, 000 300 | 133,000 | 1,920 
UN eee rS aces entossoe 246 1,257; 600 39. 734 Ste eee see al becistere eal 24,000 360 
ATI SUSb tele cease ieee 27: TOL A000 OTA Se bees cremicine some 109, 800 | 1,852 
September...-...-.--- DHS Wlelo0SsO00 MP4 s2Oe ease ceeeeee | sasee eee 28, 900 446 
Octoberitca-s---252=-- SH ANG4S OO PAO RA OTN ereintetete eres ll ee eee 132, 000 | 1,925 
INovembereanc.2-c2<-\- 313 | 1,387,700 | 35,103 87,700 | 1,313 
December ss 2... 284 | 1,646,150 | 47, 546 124, 500 | 2, 187 

Total landed at Bos- 
TONE ee cele 3,403 |16, 892, 450 |465, 494 16, 000 420 |1, 090, 300 |17, 547 

APARNA fans oparooecacn 172 443, 971 | 11,622 622, 465 21, 731 29, 475 372 
IRV HDEN AR ose oaconoe 122 349, 449 | 12,025 55, 480 2, 026 12, 460 286 
Marehis i) o..Sss2iseeae 246 | 2,382,102 | 50,053 233, 539 8, 019 3, 680 92 
April 205 | 1,698,776 | 83,739 279, 300 9, 621 17,740 224 
May .. 857 | 1,819, 231 | 38, 687 915, 342 34, 231 298, 269 | 4,593 
June.. 377 | 2,250,147 | 41,462 | 2,368, 714 80, 594. 395, 730 | 5, 402 
July 445 | 2,367,707 | 43,011 | 5,792, 307 182, 311 150,610 | 2,255 
IA CUS eee eee 368 | 2,075,340 | 38,957 | 4,759,911 | 165,112 8,000 | 260 
September...-....---- 834 | 1,803,920 | 33, ae 8, 899, 928 129, 423 5, 000 83 
Octoberin-cess-- =e 370 | 1, 903, 656 34°2 2388 | 4,019,358 | 125,458 9, 364 141 
November .........-.- B85 908, 005 | 18,306 | 5,715,343 | 178,217 44,010 660 
December ........<--- 180 | 1,127,770 24 417 | 1,041, 114 37, 231 4, 280 54 

Total landed at 
Gloucester........ 3,561 |19, 080, 074 |380, 154 |29, 702,801 | 973,974 | 938,618 |14, 422 

Grand total......... 6,964 |35, 972,524 |845, 648 |29, 718,801 | 974,394 |2, 028, 918 |31, 969 

Landed at Boston in 
1900) Fa Seats , 781 |17, 717, 650 |397, 415 131, 000 1,850 | 916,800 |18, 262 

Landed at Gloucester 
shay &9)0) US Se a 3, 782 \16, 333, 742 |293, 248 |29, 837, 821 722,366 |1,101,100 |12, 5384 

23, 000 569 
5, 000 138 

“"6,000| 175 

51,980 | 1,377 

51,980 | 1,377 

131,000 | 2,348 
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‘Statement, by months, of quantities and values of certain fishery products landed at Boston 
and Gloucester, Mass., by American fishing vessels during the year 1901—Continued. 

Haddock, fresh. | Haddock, salted. Hake, fresh. Hake, salted. 

Months. SS |e 
Lbs. Value. | Lbs. Value. Lbs. Vaiue.| Lbs. |Value. 

GAMUBNY.| cee ees < ani has opees TOL O00 | BAL SUD oo 13 2 aie nate haloes 409,800 ||, $8249) I... -necteem ace 
MGBIDANVS. 26 saccesece Stesnse- 2 b21 6000 | 7806. F-22252) sn son~ 2 B20; 800) | LOS 230) care cece | eee 
Mart hir sce cnen cat ae st sees =55 DOD LNGOO Ms GL AL4e Ne ters a oilers aster 2 ae 19055003); -5;b560|0—-2. nc] lees 
JAD Wee ae ee 1 VAL SOOM Pb 25102 sect acc lls cae GOOOO! | Pa 4b |e eee ag eee 
Nie SR aes ee Seay roe A 5205900 Me SS sp l00 Mes satac ae | Nem race 400,900 | 4,418 |........ \ 2 fuerte 
Jini. coke es aes ee MAD Ts S00) |e sols SOO! | eneiaas ~ 2 [tition ae. 3405760) )| 3,957 22.20. ene 
Sp eran oe cet eich mae ees s SSS SOOO! ersot O46 tas Soh ~ 3 | canara QT ALOO) (08D 562).1\ ae <nicion Beso ae 
CITES poe ee ray TAGES ODOM Sd, 200" lm ices ct 5 see vereets S9OFS00) | 8 k65 |e ack cee eee ae 
September .<-.osc.cseose ee 2 749"300) | D8 s6DD) |aones seas Re mcisece 815, 700 | 13,889 |--.-.... aeeP a Pcs 
WMetober soss s2e8 2s ee costes 2307, 900K): 695766) 722252555 (sss ac 20. 1,826, 600 | 19,987 |........ fess = 
November 1669; 400" boa6uti|assoeselinse se G46 400s ON 230) lev. 55|- bees 
December L74b. DOOM EO T; 4840 |S ee re alee aw. MZ ODOO" | PLATSSO0 ee cece al aeiceoe 

Total landed at Boston....- Ae ole SOs NOLS +20 eee erate |siserecntat= pani SOO) | B2T Ne selects mace 

PANGRTY = acs os = shes cece At 61bt | LOSUTO Se SoSs20 25) aeeas-s- 46, 360 elses sees odeesen 
LG) OTC Wah fe ese Se ee 689;.2325 | lO S7Obi a sasascs eee sacee 16,515 368 | 1,560 $39 
Wik iXtl ewe ee oe ae tS eee eee eee PATI SOR WAS OT oi | tasnocece|\saeeccs 5380 Quleeececcs|saeoe es 
PARA Hb ny sec ene Ae SRE e 447,590 ey Ge eee ne Be emenee 49, 780 WGk, |enamecocllasoasce 
Wiican as nee te coca sot 239, 715 2, 305 2, 000 $30 463, 413 5,952 | 39,460 493 
ATR te, Sie ees ME Ss va cen 233, 890 2,332 | 17,280 289 | 1,018,834 | 10,972 | 8,560 193 
RLY R Memiae some eres se eee ceee 180, 161 1,365 8, 000 188 | 1,083,655 | 9,307 | 14, 200 305 
PANU Lame cic atic ois acetates dc] amet Seis sine | ean + 13,690 220 16, 930 153 | 8,000 181 
SEPLCMIPeL = eee ec cee -s=sic 5-5 27, 280 DI Nd ites Bred cere 2165480 || 2,03t |oo 5... ees 
LO (G70) oe) eRe ee 211, 065 2, 248 5, 000 150 ZIQs220 0) TSO4T Woecect ne aE TE 
Noyember)ntese mes se.cc not 236, 755 ADDN Waser cara| roomate 449,840 | 5,422 | 76,700 | 1,059 
Wecem bene sscsss anton eens 302, 278 yeQOO) la aioe darts |e dctetete 71, 540 9945 seeds Ses aces 

Total landed at Gloucester.| 4,198,891 | 71,089 | 45,970 827 | 3,663,097 | 40,119 |148,480 | 2,270 

Grangstotalies oes fcen 28, 930, 241 | 689,324 | 45,970 827 |11, 120, 947 |157, 446 |148,480 | 2,270 

Landed at Boston in 1900 ..../28, 235,850 | 589,105 |.......-..|....---- GE OEZ1OON | O85 15:9), | eee sees | eee 
Landed at Gloucester in 1900.| 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. 

Months. 
Lbs. Value.| Lbs. | Value.}| Lbs. Value. Lbs. Value. 

86. 000i |( $1189) | S2eae | see 29) OOO Nell O40 Se Seen oe aera 
2 AOOM NG: 2A OSA. Ss Shae tle aside $35500) |e OnW9Dy | sete ee cee eeeeeee 
49-1005 | 0416 ee ee cea oe 7AS5O0E|) Drsopy|—eeceancsalseosems 
9, 500 QB iaa as es inamel ieee ase TOPO hos O Ieacemceceal Gaucted 

45, 800 BY ie Saeed eee apremee PLS yS0O0y | GlSs9b 7 Pe aecet so lee 
116, 800 i O84 acs ewes oe oe 132, 900 ABO eee cece esaotee es 
THO VA0O e432 | eee | eee TOS#4 00H IG eSU al mene sees | eee 

AtioUst ss Secs ceue eee sas 158, 200 DDO {eerste tol ataeees 7 200] bos 94305 eec eee sl 'acces 
Septemberiees.- 25 .24--4--e5 ZIGS200)i eos HO) leeateaeal ase ote SOMO: | eioi Meal wemeee cee cl ssc 
October j~222e.ce eet os Seeeee 510, 200 AS DAS ESS saa aas sees HAG 72660! T4476" ee ee eee eee 
November. tos 305.0. beo.ek 3267500n|5"3;420 ae-se5s-5 3\4- ssa 40200) |\ ws S044 ia. 2 eee c|e sen e ce 
Deeembhers 722.255... 22 ose ee ANGIOUOM|Rs795D [es ane nancleo sects 695400) 5: Ait |bsece ke ooe lake cee 

Pots) landed at Boston’s-=.| 2)193.800/)29) 682) |... 25. |. 2 e- ADE LGA MS G69 see cee ele eee 

UMMM BTYV Ss oce ss kek seensseee 73, 8380 Bite Bio pe Dike Sao poset Wee see 
February z 11, 502 SPONDS HAO OGO | etme ecers leeeeaa = 
Manehyae=. see 2 28, 150 SLD, 129) 235905) |= =e icccmte ss cees 
JX 0) 01S 6 Be ee er 30, 630 557,395 | 31,948 4, 350 $218 
1h! hy See Rea Oe ee ne Pee 99, 074 572,705 | 35,927 5, 640 282 
lL aos) Sy Ae 2 See poe eee RR 105, 867 2A4'050) | 18.45 |e cee ele eees 
DRL See 28a es. 2 REE 78, 955 189, 813 | 16,010 3, 000 150 
aS ISb St eh aa ok 6,410 320,105 | 27,796 | 14,770 887 
Seplemibersees os 22 sek se 164, 900 203, 586 | 18, 880 392, 330 | 35,476 
OCLODER eee n re eek a 2, 077, 320 157,288 | 16,281 | 42,500] 4,038 
Novemberiae et eee 2, 324, 620 Beh, Gal || PRAM | eases ced) coco. 
Decemper swe. s- os. s- eae k 149, 882 140, 476 | 18,879 |....-.---.|.------ 

Total landed at Gloucester.| 5,151,140 | 38,614 | 97,742 | 1,247 | 3,643,455 |286,033 | 462,590 | 41,051 

Grandtotalls 222522 =. 7,344,940 | 68,296 | 97,742 | 1,247 | 5,065,171 (400, 002 | 462,590 | 41,051 

Landed at Boston in 1900 ....| 1,173,500 | 13,296 |.........|......- 1,588,150 |104,788 | 180,000 | 9,900 
Landed at Gloucester in 1900-.| 4,104,324 | 28,957 | 41,070 514 | 5,686,505 |371, 616 |1, 389,335 | 78,599 
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Statement, by months, of quantities and values of certain fishery products landed at Boston 
and Gloucester, Mass., by American fishing vessels during the year 1901—Continued. 

Mackerel, fresh. Mackerel, salted. | Other fish, fresh.a | Other fish, salted.a 

Months. ——————SSSSSS | eee 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

JAMUMATLY~ <ces oie Soe a oe see cee eee eeee ceri eencecensealeseeents 140,000 | $8, 850 240,000 | $3, 250 
Me@DIuany, pec sose Seen a see ea ected lb eter c mereriotal eeemieee 190,000 | 4,850 232, 200 5, 205 
March) 2. at .cs coc naan call eaeeee eer teererecr le ccseeme seal maces 80}000 | 3,600) |.=...-...-<|/2=eeeee 
Miaiy- ae ae aac ct eee 61,530 | $1,904 1, 600 $64. |e. saree ea] wees sacl Sn a Sctae eee =| 
TUNG atic goes a aes 456,198 | 12,939 331, 000))|12;'638 |-pseesecet.|t ae. foe leed aes eee. eee 
TOlys stesso ase eee 446,850 | 23,539 164,420 | 6,115 228; 400) \\.23,'979) ||52 2 eee eee tee 
AUPUStec oc ocenee see 295,877 | 18,143 112,200 | 6,732 2625100):|''23! 038.41; -ssceeeeee | Eeeeeee 
September ...........- 183, 200 138, 480 23, 600 1, 639 50, 200 65616 |/o5 sssee ees eee 
Octobertiots-s.scn deen BURY || Si GibM sec Sheeoseseaccasce 187:;.440: |. (2:248) (°32 52 esc \EeeeeEee 
OVEN (ers pao ashoocsal hasse oe sooss bece acne meaaracoca-||lsaoconcs 166,600 | 2,711 20, 000 325 
ODYSterss ral) bei els d= Se eee See neces Beemer ete ian ose a 20, 550 248 996,000 | 14,550 

Total landed at 
BOOM A Se ncaa 1,792,355 | 87,073 632, 820 | 27,188 | 1,275,290 | 71,185 | 1,488,200 | 23,3380 

Abhi Aen oenaede sese 441,000 | 14,880 | 1,151,400 | 17,769 
NGM; AY Boeeadseensoe 306,000 | 11, 050 171, 000 2,779 
Marchi on aescusehs cc 235, 800 | 13, 100 50, 000 1, 000 
YS oral Wee ae tee aA aac 108;(000 |; “3,900 |2S-oa= seat eee 
May setae eee see! © EB H6OON ES e150: |e B3N000) ies 278 tac oae eo tre ote ross | cratic steteatetetne eae 
JUNC oie eesnseeesaecees! | PF 2TSATION MONGOL 143; 479 "OOO W LS25520) |r. 2 eters vel eve ieiaye ere | eee erates | eet 
Afoll eee soe eat ae ee 3, 5380 388 44,720 893 
AI PUSt anes es eee cies 28,454.) 1,347 |. ..<ccmsnce| Seeeeeee 
September —..2.2 22.3! 59, 928 ||, 1,397 |=... a= 2 ssleeeeeeee 
OGtoberesse nee eee 339,550 | 5,130 759, 400 9, 288 
NOVembens) fa2cs2 nce 178,200 | 1,822 | 3,240,200 | 49,519 
DDYe(eye) 001] 6\2) Cee eee pees 218,000 ! 8,400 | 5,282,000! 81,873 

Total landed at 
Gloucester ..-.- 990,440 | 41,474 |11,380, 600 |557, 365 | 1,918,462 | 61,414 |10, 698,720 | 163, 121 

Grand total ..... 2,782,795 | 128,547 |12,013, 420 |584,553 | 3,198, 752 |132, 549 |12, 186, 920 | 186, 451 

Landed at Boston in | 
TOO Bese cosstesoes 4,019, 862 | 155, 544 | 1,404,300 | 68,662 | 3,079,400 |128, 850 | 1,457,800 | 22,715 

Landed at Gloucester 
UM O0O Soe aeenec ce 4, 869, 932 | 234,408 |14, 561,200 |769,081 | 2,104,872 | 65,445 | 5,818,000 | 938,055 

Total fresh. Total salted. Grand total. 

Months. 
Lbs. Value. Lbs. Value. Lbs. Value. 

VAN anya =- ees. see eee 3, 494, 500 $96, 372 240, 000 $3, 250 | 3,734,500 $99, 622 
MGDrUanYy =~ 625 case eee ens See 4, 164, 600 140, 441 238, 200 5, 325 4, 402, 800 145, 766 
ManChyen cers seccm Sone ae eee 6, 036, 200 147-37 Dyll Meat eee Seeee ee eee 6, 036, 200 147, 375 
JN Oy aU SS Oey pes Oe aes oe 2, 975, 800 96; 544: Ree oe | ee a ae 2,975, 800 96, 544 
Maye sate eis = nee aaron ie Beata 4, 000, 630 89, 688 1, 600 64 | 4,002, 230 89, 752 
JUIN Se tereayatecincraic sate eicc esate | 4,270, 848 100, 607 341, 000 12, 938 4, 611, 848 118, 545 
AI SE oe ee ee eee ees 4, 390, 650 136, 532 164, 420 6,115 | 4,555, 070 142, 647 
AMBUSH S2 = oo oars nc st eects nce ce 4, 576, 527 149, 487 112, 200 6, 732 4, 688, 727 156, 169 
September, oos4 ssoseee ees soteee 5, 770, 550 146, 770 23, 600 1,639 | 5,794, 150 148, 409 
OCHODER sh ees see neeceee 7, 055, 706 160: 560M Sake seo tee cee ilelemecee neces 7,055, 706 160, 560 
NOVeMber sa. aeons ese enna 5, 324, 500 121, 259 20, 000 325 | 5,344,500 121, 584 
Decemberssaceseseer eee eee 4,794, 600 134, 877 996, 000 14,550 | 5,790, 600 149, 427 

Total landed at Boston....- 56, 855, 111 1, 520, 462 2, 1387, 020 50, 988 | 58,992,131 | 1,571, 400 

PANUATY oer sees:s acces ee ee 1, 824, 987 72,507 | 1,778,865 39,500 | 3,598, 852 112, 007 
ME DLUAMTY Matis cle cia acta Sarre ee 1, 713, 666 67, 847 228, 040 4, 844 1, 941, 706 72,191 
IMairGlny serra aaccs see e ioe 4, 184, 744 102, 842 283, 5389 9, 019 4, 418, 283 111, 361 
Von WSs aria So aoe tec ctarte te mae 2,909, 911 79, 462 2838, 650 9, 839 3, 198, 561 89, 301 
AW IE eee Si epee er eet a ae 3, 496, 007 88, 452 1, 070, 422 38, 894 4, 566, 429 127, 346 
TUNG aa Aa ae Seed ee 4, 485, 988 88,805 | 5,892, 554 218, 835 | 10, 378, 542 302, 640 
Siren te tatatcravb win ae ete ee esate 4, 224, 751 81, 086 9, 422, 627 334, 724 | 138, 647,378 415, 760 
AUISUSE aaS:aiats a 'o75< 2 2 ofa oe Setace et 2, 655, 929 77,977 7,189, 113 308, 648 9, 845, 042 386, 625 
September). 3 2: ceceee foes eee 2, 600, 524 63, 979 5, 400, 258 242, 277 8, 000, 782 306, 256 
Octo bereiss anasto eee 5, 146, 343 85, 147 5, 510, 858 182,780 | 10, 657, 201 267, 927 
NOVeMIDCr sen 55-0 o-eree cee oe 4, 377,101 70, 030 9, 190, 843 237,518 | 18, 567, 944 307, 548 
Mecembetseeess eee ee 2, 014, 226 56,235 | 6,343,114 119, 354 | 8,357,340} 175,589 

Total landed at Gloucester.| 39, 584, 177 933, 319 | 52, 588, 883 1, 741, 232 | 92,178,060 | 2, 674, 551 

Granditotaliaes- ee eee 96, 439, 288 2,453, 781 | 54, 725, 903 1, 792, 170 |151, 165, 191 | 4, 245, 951 

Landed at Boston in 1900 ....-- 68, 647, 812 1,495,379 | 38,173,100 108,127 | 66,820,912 | 1,598, 506 
Landed at Gloucester in 1900...| 43,535,583 | 1,119,490 | 51,862,426 | 1,667,106 | 95,398,009 | 2,786, 596 

a Ineludes herring from Newfoundland, 1,718,800 pounds frozen, $63,630, and 10,029,600 pounds salted, 
$161,514. 
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FISHERIES OF UTAH. 

The fisheries of Utah in 1900 employed 505 persons, most of whom 
fished in Utah Lake. The capital invested was $52,985; $33,400 of 
this amount is credited to Utah County. Seines and hand lines 
constituted the principal forms of apparatus in use. The products 
amounted to 1,081,863 pounds, valued at $47,458. By far the greater 
part of the catch was derived from Utah Lake, in Utah County. 
Weber, Rich, and Garfield counties are next in regard to the quantity 
of fish taken. The principal species taken were, carp, 353,885 pounds, 
valued at $4,494; trout, 145,798 pounds, $24,678; black bass, 104,800 

pounds, $11,105; suckers and mullet, 452,780 pounds, $4,833. 
Mr. E. A. Tulian reports that black bass, carp, trout, and bullheads 

have greatly increased in Utah County since 1895. The bass, carp, 
and bullheads were nearly all taken in Utah Lake and its tributaries. 
Bass weighing 7 to 8 pounds are sometimes taken, and are said to be 
of excellent quality. The bullheads introduced into the lake four or 
five years ago are increasing and find a ready sale at good prices. 
The black bass and carp are also introduced species. 

It appears that an important quantity of fish is taken and sold con- 
trary to law, so that the yield of fish from the waters of Utah is larger 
than the present figures show. 

Most persons engaged in fishing in these waters carry on the busi- 
ness in a desultory manner. Considerable quantities of fish are taken 
by farmers living in the vicinity of Utah Lake, many of them spearing 

carp in the winter time for their own use. 

Table showing, by counties, the number of persons envployed in the fisheries of Utah in 1900. 

~ ae Fisher- | Shores- : 
Counties. ae. enh Total. 

(G21) 0) SRS SS 2 re ee ae ere 295 | 47 | 342 
eqs el, Ce ee Re ee Ea Oa eee eee ee ee a Oe Sen eee eee 24 1 25 
ELEC eerste oe las asia nie eee le ote a aietaints ae ain iste es aia wna ta ntntAe aie cce decile AD ee ete 4 
SETS che oot oc Gat Ae pete Ona e ae AONE EE ROS eee ORE ee ae eee 20 eeo ase 20 
SUWNE TUN RES oe 4 ee Bo Se Oe ee SO aS ESSE Sock BOR SEEN oc aE c eee aceees 12 25 37 
Oe eae ae eee ee ia te es Golae gaia sh eee Site Sinetm a nats PVE aaa Se 20 
\WUBDER 52 co5R SC OSG BES E SHer Ge Ae OSS SORE Dee ee CE SEE aes irr Saemrcp rico ras 47 | 2 49 
NUGIBED I 5 Gc SUBS IEEE OO Sete oe OIC I IO TRS HES execs tie lett Oem es EE cle Sal See. e cee 3 

TCEL TS = es OE a ae ne ee ee a oy eS Byilistserae Jace 5 

Raita l eee eee AO tr) RO eet eC ee A ae 82 oh ee 430 | 7 505 

Table showing, by counties, the apparatus and capital employed in the fisheries of Utah 
in 1900. 

Piute. Sevier. | Salt Lake. Utah. | Garfield. 

Designation. SoS Se a —---—_ 
No. Value. | No. | Value.| No. | Val.| No. | Val. | No. | Value. 

Apparatus: | 
BOM RE see eacinessiaeeadoeee =< OOH | p2z0150)))) Lon eae 7Du|aeaeee Beare SOGIEBIDO, 225 cae|saeseee 
rami Gaui Gates te or ahs <a ann Se 70 350 | 15 | 115 15 $75 100 500 5 20 
SCINCSEeeeMEes cence ese se sees 1] 825 2 30 fect oes Sesae = |e cota ees 2 100 
SDCAMS oes eiss anette io oa ote Sierra reins 200 ZOO ios: fap | Saeeetate tastesiais|| Sancta telstra \SesoaslSaccss| Sarenses 
Shore and accessory property..|....--| 27,275 |....-- Bil Beneee Me core orcad aeccca taerice 14, 700 
Casbicaprislin ss acsee orion cess nss PACU ON EHESE DOU) Bans. Te Paes (ea el es 5 eee 1, 000 

Nol Neate Aaa ee 2 eee meen 33,400 [5-22 1, 1465p Sccce [DAleaeee BO eos 15, 825 
| i | | 
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Table showing apparatus and capital employed in the Utah fisheries in 1900—Continued. 

Cache. Weber. Morgan. Rich. Total. 

Designation. 
No. | Value.| No. | Value.| No. | Val. | No. | Val. | No. | Value. 

Apparatus: 
IBOATS eee eter BHOdDtosanDancososod losaacallansescdos 2 POON EL sees $50 3 | $55] 150) $2,480 
iManagilineste 2p eee neeeeniceee 20 $100 31 155 TO) Pe eel ete ee 266 1,370 
Seles Saascceseastes steno melee cence ac 8 1203 oe eee 2 45 25 1,120 
Gillimets' Ss: yaaseeek ce eeasceaaleceree| ss asctts2|edicincl comiecacel| steer ee eames at 15 1 15 
Shoes Ganon dacio seat acactsad||\Saoood lasaanson lacbocdlbpeogsod|lsodlaca|las sonal lso0c0-|sancce 200 200 
Shore and accessory property..|.-.---|--------|------ GUN arama lscsace| aHBaso| Bocca scares 43, 050 
Cashicapital fens cmemscece rece |aesce| ee cerns | ee nae C1000 asSa58|loadesol eeocac| sdaccalleancoe 4, 750 

Motalisocssseees scceeeeeesce|eacece LOOH|Exeae- 6251) Sok eee 0 Peace 115) | Seen 52, 985 

Table showing, by counties and apparatus, the yield of the fisheries of Utah for the year 1900. 

Utah. Garfield. Piute. Sevier. Salt Lake. 
Apparatus and species. 

Lbs. Value.| Lbs. |Value.| Lbs. |Value.} Lbs. |Value.} Lbs. |Value. 

Seines: 
AOS HK Googe ased||sonsonsesslleosscore $1, 500 
Bulllheadsteeeasee eae 10, 050 POOR Yeo aeod| MArsEcs) Mancoaad |snceodalsaasacd ssacaba|laancbosc|lecce>-- 
Carpreieenecsieee sce 194,685 | 2,434 85 
INEMU A Oye ROW Sse aol bcose aos sone sos- 900 
Suckers and mullet..| 387,880 | 3,879 108 
\idabt esi Nes Sees epnolssooeenoos|Saaceeosl|) JliU0y is aK 0s Res Sasa Re Aaeerlloaceecdoaacooa||oce ss6he)|--Ge--- 

Total spent ==. 592,615 | 6,916 2, 593 

Lines: 
Black Passiice- seeciee 92,300 | 9,230 1, 875 
Black-spotted trout: .|......----|-------- 2,030 
Mroubi seek. wceheeweee AD1098 16201955552 erie dia eicieclllesseisecie| ste ee sels ctctete =< =| stetetetalere'| Cletetar= Scrat eee 
Wihite=fishta™ 7. <<cc- 4,100 CO) Reeeeess| areas amend Iseicceca second SaGoasc bacoc Abel seocsac 

Motallsecnarslacecete 136,498 | 15, 655 3, 925 

Spears eal Ke 
Carpiesscteccoseesoas aU OUR ee FSVa el AB aaanng benesod Hae5eec Hobe bescecs|booecied|ococces-||sa.5--¢ 

Grand total ....-. 879,118 | 24,446 | 43,500 | 4,200 3,500 350 | 2,900 290 | 37,100 | 6,518 

Cache. Weber. Morgan. Rich. Total 
Apparatus and species. = = 

Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. |Value Lbs. |Value 

Seines: 
BICOL NK raSasanos| Sacnadac|aaao006 Nesboqed|os5c04c|aaoaned aacasc| soaedand|scsoas0 3,000 | $1, 500 
IBIAS ae a eee a losis cles aia'| serstsete a emis aie ie | scatter tevecsyete isl eietetotere a lleeisieie otatall Sateetora 10, 050 603 
Carpeescccs sae scenes BLOO sss ko] ee ol eicis 2c cere eee 203,885 | 2,619 
Chubststs..<cesess-i cn ees ee see eee [mimesis 1, 500 40 
RAM DOW SOLO UGS eae call eee eee eel evasive Tol | eeetchetene | ated ate fenel| Sele, 6 Sree [arsteeseee/el|kleterme eal eeaeretorars 1, 800 900 
Suckers and mullet... DD ie cord 2) eal) tagetaratars 50,500 | $558 | 451,280 | 4,810 
Wihite-fisha oe 2205) Sis. sane | teeters Sas steal setescter| eretecinial| Seteroratets| Reisen sell eieratanecs 1, 000 100 

Motale ones cce saeee Dill asaya lope ceers 50, 500 558 | 672,515 | 10,572 

Gill nets: Fi Py A 5 
SUCKETS 2 cer Seace Henna|aeeeeece looetooalisSaeeedallSasestullasAs seals oecese 1,500 23 1,500 23 
MPOUt) soeo cise eis ws ois | Saleh cineca setenare || xe cscce ee |epoeeaete | seeractael emer 100 8 100 8 

TotalljnccseSs caste Heese geal boseane sec dees oleae Ce eeeee eee ee 1, 600 31 1, 600 31 

Lines: Shee | 
BlG ek DASS Joey Ses cel cee ae lee ee eek te cee ete eictats | ernest ete | eres eee | reeves renal [erate eats 104, 800 | 11,105 
Black-spotted trout..| 13,500 |$3,375 | 27,400 | 5,480 | 3,800 | $760 |........].-.---- 100, 800 | 16, 255 
TOU Se tis w scala = eid ease ate io nie wees) ele ee Sell ace ecterate | Seer | Somes leer eera lee coe 40,098 | 6,015 
Wihite-fish:@ osc. ciec|eoxicinast | zcsecize 6,950 | 1,045 | 1,000 V5O i] -f esteem eceminsie 12,050 | 1,605 

Totalicncsckececces 13,500 | 38,376 | 34,350 | 6,525 | 4, 800 105) eixetaer|ia= sisicie 257,748 | 34, 980 

Spears ‘i 5 
(OC hd Ueanersepeeetcc ae sceeecca occas seecrca sass oagoos| Konecdoullaodssanalldccasd= 150,000 | 1,875 

Grand total ...... 13,500 | 3,375 | 45,350 | 6,780 | 4,800 | 910 | 62,100 | 589 1,081,863 | 47, 458 

aThe species called white-fish in this table is Coregonus williamsoni, commonly known in this 
region as mountain herring or Rocky Mountain white-fish, 
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CARP. 

The wholesale trade in carpin New York City.—During the progress 
of the canvass of the fisheries of New York City for the year 1901 Mr. 
Cobb made inquiries respecting the trade in German carp. The item 
of carp in the fish supply of the city is quite important, amounting to 
6,906,950 pounds, valued in New York at $197,451. While small quan- 
tities are received incidentally by most dealers, the handling of the 
greater part of the supply is done by a few firms only. 

Carp in the New York markets are mainly from the Illinois River 
and from Lake Erie, the balance coming generally from eastern points, 
notably East Bay, L. I., the Delaware River, Havre de Grace, Md., 

and Washington, D. C. Most of the carp are received from April to 
September, inclusive, the remainder arriving in the winter months. 
Hebrew retail dealers and peddlers dispose of the greater part on the 
East Side, some going to Philadelphia and to points in New England. 
As the Hudson River contains many carp, it is probable that New York 
will in time be supplied with cheap fish from that source. 
The following table shows the quantity and value of German carp 

handled in the wholesale markets of New York City during 1901: 

ee Value to Value to 
Seasons. Lbs. fishermen.}| dealers. 

RU eRFQeN LCS WN ch Teed inva rac a, syatsterexevststavacarm chet laos araletels aie a'eim {srw 5/5 eveve'aselsjsjalalarsine 354, 950 $10, 649 $17, 748 
Maer aCOU Np Ion ae ae an Se coe Ue Sa eee ces cea age eeeede. 589, 500 7,370 11, 790 
Apr. 15 to June 15 .. 2, 040, 000 20, 040 34, 000 
June 15 to Sept. 1. 1, 485, 000 29, 700 44, 550 
Sept. 1 to Dec. 1.. See ah 2, 032. 500 51,813 71, 138 
Dare LONO AN Lees cccnccccenebecietesct 405, 000 13, 163 18, 225 

Motalsior the Year veces c<5-sos=sesaee esis se aeae ete cece tees 6, 906, 950 132, 735 197, 451 

The above values represent the selling price in New York. The 
value of this guantity of carp to the fishermen was $132,785, which 
does not include freight or express charges. 

The carp trade in yeneral.—The carp industry of the Illinois River 
has been important for several years, the catch in 1901 amounting to 
5,780,200% pounds, valued at $173,406. The catch in Lake Erie in 
1900 was 4,598,090 pounds. The quantity marketed in the United 
States is, according to the latest statistics available, 17,160,873 pounds, 

valued at $407,633. As the figures for some sections of the country 
are over three years old, and as the consumption of carp is increasing, 
the quantity put on the market annually is probably over 20,000,000 
pounds. 

Where dealers have worked up regular markets for carp, and 
handled them in quantities large enough for profit at the low prices 
obtained, hopeful opinions will be heard; where these fish are received 
incidentally they can not be handled with profit, and opinions just the 
reverse will be expressed regarding their presence in the fish trade. 

a Report of the Illinois Fishermen’s Association for the year ending December 31, 1901. 
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HOOK-AND-LINE FISHING FOR PACIFIC SALMON. 

Mr. A. B. Alexander, of the steamer Albatross, has furnished some 
interesting notes relative to the taking of Pacific salmon with hook 
and line. 

Trolling for salmon in Monterey Bay has increased steadily each 
year since its beginning, and in 1901 there were taken by this method, 
approximately, 190,786 pounds of saimon, or about 10,000 fish in num- 
ber, most of which was placed in cold storage and shipped to various 
Eastern markets. About 100 boats were engaged in the fishing. 

Previous to 1893 few salmon were taken in Monterey Bay by any 
kind of apparatus. In that year trolling for them was found to be 
very successful and the discovery was quickly taken advantage of by 
anglers and commercial fishermen. It was not known that salmon 
could be taken with the hook in this bay in paying quantities, the 
reason being, doubtless, that the fish do not appear leaping at the sur- 
face, as is the custom when entering fresh water. Most of the fishing 
is done in the summer time, but a moderate number of fish can also 

be taken in Monterey Bay during the winter months. 
The fish appear in numbers about the first week in June, when the 

sardines are most numerous. The salmon are also found feeding on 
smelts and squid. The fish are taken in two ways, by trolling with 
the spoon with and without bait, and with the baited hook used ata 
considerable depth with a heavy sinker. Previous to the arrival of the 
sardines and other species on which the salmon feed the fishing is done 
mostly by trolling with the rod and spoon, but as soon as bait is to be 
had this method is abandoned for the sinker and hook. As a substi- 
tute for bait the baited spoon is sometimes used, but the baited hook 
is preferred by the commercial fishermen. 

Sportsmen who visit the bay from San Francisco and elsewhere use 
split bamboo rods ranging from 10 to 12 ounces. Both silk and linen 
lines are employed, varying in length from 150 to 200 yards. The 
spoons vary in size from Nos. 5 to 7. The average hook used in con- 
nection with the spoon corresponds in size to the No. 14 cod trawl 
hook, with a slightly longer shank. Some fishermen use the brazed 
treble hook, but it is not a favorite with sportsmen. All the fishing 
is carried on from skiffs and small rowboats. 

As the numerous commercial fishermen do not often use a spoon, 
many more salmon are taken with baited hooks. A common bamboo 

pole is used by the fishermen, with a cotton line of 32 thread, from 
80 to 100 feet in length. The hook is 5 inches long and shaped like a 
halibut hook, with a longer shank. In baiting the hook care is taken 
to have the shank entirely covered, leaving the barb and point bare. 
The sinker is quite heavy, being about 4 pounds in weight and fast- 
ened to the line 25 feet above the hook. When the salmon is hooked 
the pole is dropped and the line is hauled in hand over hand, great 
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care being taken that the fish does not break away. Frequently the 
fishing is done without the use of the rod. When the sinker is used 
the trolling is done at a depth of at least 20 feet. The usual sailing 
speed in trolling is 4 miles an hour, and the average size of the salmon 
taken is a little over 20 pounds, although 50-pounders are sometimes 

caught. The best fishing is usually to be had during the afternoon, 
and 25 fish are considered a good day’s catch for one hook. 

Monterey is the most southerly point where salmon are taken, either 
commercially or for sport. Very few salmon are taken with the hook 
in San Francisco Bay and the Sacramento River. In the Eel River 
there is good salmon trolling to be had in the fall. The fish are taken 
in tide water chiefly by professional fishermen, using from 20 to 30 
boats, but many anglers visit these waters for the sport fishing. It 

takes the angler an hour on an average to land one of the larger fish. 
Similar fishing is done by anglers ina number of the smaller coast 
rivers, such as the Russian and Nevarro, the Olema, and about the 
head of Tomales Bay. Steelhead salmon are frequently taken in these 
waters with artificial flies. 

The Indians of Neah Bay, Washington, do considerable trolling for 
silver salmon and have been known to take as many as 4,000 fish in a 
day. The principal fishing-grounds lie off the mouth of the bay and 
in the vicinity of Tatoosh rock off the coast and some 2 or 3 miles 
farther south. The catch is usually disposed of at Port Townsend. 
The Indians repair to the grounds early in the morning, remaining 
out all day and sometimes after dark if the weather permits. The 
spoons employed are larger than those used elsewhere on the coast. 
The lines are usually of 30 thread and about 150 feet long. Pieces of 
salmon and small herring are used for bait. In trolling the canoe is 
paddled, except in very light breezes, when the sail is set. 

Salmon trolling has long been practiced in Puget Souna, where 
sportsmen use the rod and reel. 

At Killisnoo, Alaska, the king salmon take the spoon readily, the 
fish coming in to feed on the herring which annually visit these waters 
in great numbers. Spoons and lines of the same pattern as those used 
at Neah Bay are employed by the Killisnoo Indians. The same bait is 
used and the fish taken are for their own consumption. 
When salmon will not readily take a spoon at the surface, a baited 

hook towed near the bottom frequently induces them to bite. 
There can be no doubt that there are many other places along the 

west coast where salmon could be taken by trolling. They have 
recently been taken from vessels 10 or 12 miles off the coast of Wash- 
ington, the bait being towed at 30 fathoms where the soundings were 
40 fathoms. It now seems probable that a thorough trial by deep 
trolling all along the west coast will show that the salmon are ‘‘on 
soundings” and not far from the coast during most of the time they 
spend at sea. 
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THE LOBSTER FISHERY. 

During the summer of 1901 a canvass was made of the entire lobster 
fishery of the Atlantic coast of the United States. The number of 
persons engaged this fishery was 4,348, including 4,059 fishermen and 
289 shoresmen. There were 191 vessels employed, aggregating 1,888 
tons, valued with their outfits at $216,674. The boats in use, with 
launches and steam vessels under 5 tons, numbered 3,960, and were 
valued at $261,918. There were 208,563 lobster pots employed, worth 
$224,111. Shore and accessory property was valued at $454,457, and 
the cash capital amounted to $510,900. The total investment in the 
fishery was $1,668,060; of this amount $960,529 is credited to Maine, 
$570,923 to Massachusetts, $54,516 to Rhode Island, $59,133 to Con- 
necticut, $14,589 to New York, $5,960 to New Hampshire, $2,320 to 
New Jersey, and $90 to Delaware. 

The total yield of the fishery was 15,767,741 pounds, with a first 
value of $1,390,579. The yield is credited to the States as follows: 
Maine, 12,346,450 pounds, worth $1,062,206; Massachusetts, 1,805,042 

pounds, $171,825; Rhode Island, 660,017 pounds, $58,026; Connecticut, 
550,450 pounds, $51,484; New York, 156,260 pounds, $21,224; New 

Hampshire, 205,122 pounds, $19,078; New Jersey, 40,800 pounds, 
$6,400; and Delaware, 3,600 pounds, $336. 

Table showing details of the lobster fishery of the United States in 1900. 

Persons employed. Vessels fishing. Vessels transporting. 

States and counties. . Fisher- | Shores- r y TGA, TG. No. |Tonnage.| Value. | No. |Tonnage.| Value. 

Maine: 
Washing tonlsnae eee. seis 542 33 10 65 $3, 750 8 60 
HAN COCKER asst Ceeeee cee 600 19 56 417 22, 235 5 94 
Wall Of eeetses ce se aoe sencimee Gees thse sieGaaelns aaeciererrall teens Sater | cere ate ee rsteeeretate 
KON OR eeicesieciseeeeieistatate 553, 37 25 161 10, 510 3 31 
HAnColMiaoeneane= cece 488 18 1 5 Bite eae osemaaccor 
Sacadahocssess- ee eens Sto" Rass ceca Sneesollsoconcbeqd|Sasacsbead|sopase|[soceesasot 
Gumberland! --....--.==-=- 417 51 5 33 2,103 37 601 
VANS du soAdedt Sav adoescasuc 176 {al lBsceed ese soaatos||ssoeseeees\bees sallsccdasscc- 

Tota lee ee seeew oon eae 2, 870 165 97 681 38, 963 53 786 

New Hampshire: 
Rocking ham ese see AB ao aye eo ters os [aft syeai|lars cree ele lecrelll sistas eles cea letcere me lates aie rere ee 

Massachusetts: 

Plymowthees see ase 
Barnstable 
Nantucket 

Totallrsse ee wieaeee oak 

Rhode Island: re iron | | 
INeGWwipOnteecanee clean 163 11 6 32 Bie: oid Peel BRReeeeacc lsc choc 
Washington. -a<eine= sess S| ERE asa ine oe ema ele onemaccc| ceiae SemarobSad||saacct-s- 

Motalle aa coee cent ceite 208 11 6 32 By Wiel Babee pocaabeccs| base sce 

Connecticut: 
Hairneldves jtelsacee ects EO) ascites O 13 (EM See eee caaorlicaseccoss 
INOW ETO VCDS sere momiaersteiar By el ooaaccee 1 10 Bole Bee GRE serecters ee oases 
Middlesex ofc. k a fee 72 ale ants (Ee Ie wee See Le el ee eee ee ese ck eta nccc 
ING ONGON cc rcicniececene 141 3 19 180 18; (020) scin32c| peas caees SB) Soe es 
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Table showing details of the lobster fishery of the United States in 1900—Continued. 

Persons employed. Vessels fishing. Vessels transporting. 

States and counties. . é is 
Fisher- | Shores- = é 
mén erent No. |Tonnage.| Value. | No. |Tonnage.| Value. 

New York: 
RNG Rieeeea ees auidoonn ss OO Peeee tees 
RIGHIMONG .ccosc cece} cece jt Skene 
Suilivoill ees es seeece soe cas USbK sc seeeee- 
Westchester.-...-:...----- Dr ER eeetice ss 
ING WON Keccs cteniociec teu cls 26d |Sancsases 

MotalicpsssnSonk thee sme Boi ev ecee oec 

New Jersey: 
WGaNIMNOMUDe es sc cece sec 20 Reasons | Rees Camm eta aa emeeteee atc Pe comillec acer os cele ee on sees 

Delaware: 
SHE SORS SGacseborieteeeetoepe B Nlkeemkoodccllocenselleodposoded ate tpacculle. case loss eetioted||Seesaccter 

Grand total ......:...- 4, 059 289 | 137 1,077 | 73,234] 54 | 811 | $143, 440 

Boats.* Lobster pots. Shore Lobsters caught. 

: and | Cash | ,otal ———— 
States and counties. | ae é essoryle apit ‘al invest- 

No. | Value. No. | Value. property. ment. Lbs. Value. 

Maine: 
Washington ...-.-- 608 $36,431 | 29,740 |$29, 740 $18, 310 |$21, 200 | $116, 321 | 2,116, 350 $148, 039 
Mancock .-25.-,---- 561 | 34,255 | 37,560 | 37,560 10,530 | 23,500 | 134,545 | 2, 865, 600 252, 153 
Waldotssuccs 2s. 6 | 90 125 125 GON eo sees 275 5,175 517 
KMORES sen ss <= c= 578 | 27,879. | 31,335 | 31,335 30,415 | 43, 200 165, 899 | 2,937,175 260, 014 
TimeoiMn sse—-5- 603 | 34, 433 | 30,280 | 30, 280 35, 740 | 32,000 | 132,818 | 2,353, 450 213, 770 
Sagadahoe ....--- 88 | 1,265] 3,300] 3,300 SOD) |e 5,455 | 268,500 23,770 
Cumberland.....- 330 | 18,272 | 15,555 | 15, 605 95,475 |142, 500 380, 230 | 1, 211, 500 114, 262 
SG ope eee eee 183 | 9,010] 7,720] 9,515 2,461 | 4,000 | 24,986 | 588,700 49, 681 

Ao taille: 2 2,957 161,635 |155,615 |157,460 | 198,881 |266,400 | 960,529 /12, 346, 450 | 1, 062, 206 

New Hampshire: : 
Rockingham ..... 44! 1,520] 2,501] 3,515 995) | baa eee 5,960 | 205, 122 19, 078 

Massachusetts: ree 
DRS (¢5 68 Rae eee ese 137 | 6,690 | 6,953 | 7,141 DR OAOH pee eeac 16, 996 465, 551 47, 721 
SUpOlksae =. shoes 31 | 1,175] 2,385 | 2,385 | 235,625 |240,000 | 480,435 163, 136 17, 250 - 
INOrfolGs eee cos si. 245\- 31, 1665:|, 12,250 |- 2.050 Bisel beens 4, 290 85, 454 9, 200 
Phymowbhi 22... 155 | 14, 220 9,127 | 11,904 S(t aospaos 29,189 765, 291 68, 5538 
Barnstable -.....-- 94 9, 470 3, 488 3, 488 QE TRON ae: See 16, 038 110, 375 11, 987 
Nantucket ......-. 15 | 1,365 672 672 OO) | See eee 2,137 16, 083 1,930 
WUIKES ces - tices: 90} 9,165} 2,388] 2,388 G25" A esas 12, 978 129, 990 13, 174 
IBristoleens- sos e252 25 | 5,140] 1,390} 1,390 280) ae ee 8, 910 69, 162 7,010 

Motalle- oxy. 252 | 971 | 48,890 | 28,653 | 31,618 | 245,140 |240,000 | 570,923 | 1, 805, 042 171, 825 

Rhode Island: 
Newport........-- 153 | 21,582 | 9,175 | 11,330 9,350 | 4,500 50, 170 575, 492 50, 850 
Washington .....-. 38 2,137 1,470 1, 784 ADDS Pace ee 4,346 | 84, 525 7,176 

Motaliers sles 191 | 23,719 | 10,645 | 18,114 9,775 | 4,500 54,516 660, 017 58, 026 

Connecticut: | 
Mairbel ds << <..c-2 2 16 1, 025 459 676 DAON ei smiate cles 2,745 | 13, 350 2,001 
New Haven ...... 39 | 2,045 | 1,240] 1,921 B0Silesencene 4, 667 46, 250 5, 938 
Middlesex........ 30 1,810 669 1,180 354 Sees 3, 125 25, 150 2, 746 
New London ..... 65 | 17,675 4, 594 9, 027 Sy OVAN pee eer 48, 596 465,700 40, 799 

PRotaleeteeecce 150 | 22,555 6,962 | 12,804 ASO |e ees 59, 133 550, 450 | 51, 484 

New York: 7 
KEIN OS Sac e sess ae 10 700 1,020 BOD) Poison aevem alanveerevece 1,595 24, 530 3, 120 
Richmond ....... 7 610 850 130) laa eeee Bh aeceebee 1,370 19,170 2,300 
Sunol aster cae. 11 900 (PS) DAIS || Ses ctee ok lle ete ce 3, 866 29, 860 3, 084 
Westchester ....-- 4 375 51 73 7D. |ataie ae 623 6, 800 1, 260 
ING WeVORe es Usoss|sajcceenneseoee HOC Wie eB Gn ae mers ocae aoe 7,135 76, 400 11, 460 

Totalizes-s-—5- 32) 2,585 | 3,456 | 4,204 7B cio eee 14, 589 156, 260 21, 224 

New Jersey: | 
Monmouth ....... 12 990 6605 |" 1 S80 ba seen aoe cts ae 2, 320 | 40, 800 6, 400 

Delaware: 
SUSSEX o-e os eat 3 24 66 alo Becoencca Wsabaser 90 3, 600 336 

Grand total...| 3,960 |261,918 208,563 |224,111 | 454,457 |510, 900 |1, 668,060 |15, 767,741 | 1,390,579 

* Includes sailboats, ele«..c and naphtha launches, and steamboats under 5 tons. 
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YIELD AND VALUE OF LOBSTERS IN VARIOUS YEARS. 

The following table showing the yield and value of the lobster fish- 
ery in former years is compiled from the reports of the U.S. Fish 
Commission, and shows the yield and value of lobsters in each of the 
lobster-producing States on the Atlantic coast in all years for which 
the fishery has been investigated from 1880 to 1898. No lobsters were 
reported for Delaware in 1880, but, with this exception, the omission 
of statistics for any of the States in any of the years enumerated is due 
to the fishery not being canvassed. The total yield of lobsters for all 
the States in 1880 was 20,128,033 pounds, value $483,891; in 1887, 
28,882,180 pounds, value $799,717; in 1888, 28,108,970 pounds, value 
$836,617, and in 1889, 30,771,573 pounds, value $861,297. Complete 
totals can not be shown for other years because the fishery was not 
investigated in all the States. The total yield in 1892, omitting New 
York, was 23,559,432 pounds, value $1,046,647; and in 1898, omitting 

Delaware, it was 15,118,062 pounds, value $1,318,299. 

Yield and value of the lobster fishery in former years. 

Maine. New Hampshire. Massachusetts. Rhode Island. 

Years. ; <= = = — : 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

ill) Saanacoarac 14, 234, 182 $268,739 | 250,000 $7,500 | 4,315,416 | $158,229 | 428, 250 $15, 871 
PSStieoakisice ccc 22, 916, 642 512, 044 142, 824 6,268 | 38,511,075 156, 204 570, 039 27, 128 
T8880. 5 alee eel 21, 694, 731 515, 880 136, 350 ~ 6,256 | 3,743,475 172,936 | 588, 500 28, 047 
i c}s} Paoae Perse 25, 001, 351 574, 165 137,175 6,415 | 3,358, 787 148, 492 456, 000 21, 565 
1892). cote es 17, 642, 677 663,043 | 196, 350 11,700 | 3,182,270 | 205,638 | 774,100 53, 762 
IW iG@esesosmanc 10, 300, 580 683, 082 90, 800 55493)!" 23089502) |) W575 3380)\|\- a2 sete eee 
aso Ree SOE 11, 188, 294 992, 855 108, 515 9,372 1, 693, 741 147,702 | 578,066 43, 290 
1900S eee 12, 346, 450 1,062,206 | 205, 122 19,078 | 1,805, 042 171,825 | 660,017 58, 026 

Connecticut. New York. New Jersey. Delaware. 

Years | = = 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

618,385 | $23,002 135, 000 $5, 062 156, 800 $6, 488 | 22 2.2525- coe eee 
1, 487, 020 $2, 594 114, 000 6, 850 101, 580 7,719 39, 000 $910 
1, 477, 226 85, 723 248, 000 13, 900 181, 688 12, 965 39, 000 910 
1, 501, 290 83, 099 124, 023 12, 780 188, 347 14, 301 9, 600 480 

|scasciascdocc}aatosessn¢ 150, 400 14, 754 185, 321 13, 683 7, 200 360 
|eieis 2 pis nioaieree|eie = Seeiens 165, 093 15, 655 165, 664 12, 463 8, 200 410 
fe LST S10) 1) TASES) See So oeclsansemsans 143, 905 10, 861 5, 600 285 
laxat as eehn a oaa nell eee creas 130, 610 10, 913 79, 230 (ul Ll eee icin se Se 
meee eee ee eee ae 381, 020 31, 458 99, 2380 8,573 5, 095 459 

1, 098, 192 83, 748 332, 378 30, 235 123, 876 11097 |....52:.tccsleee eee 
550, 450 51, 484 156, 260 21, 224 40, 800 | 6, 400 3, 600 336 

a Fiscal year 

NOTES ON THE LONDON FUR-SEAL TRADE. 

While en route to The Hague, where he was detailed in connection 
with the arbitration of whaling and sealing claims against Russia, Mr. 
Townsend made inquiries in London respecting the trade in fur-seal 
skins, which has long been centered there. 

The prices of fur-seal skins have been subject to considerable fluc- 
tuation for several years, owing to the effect of pelagic sealing in 
Bering Sea and the North Pacific Ocean on the sealing industries of 
the Pribilof and Commander islands. Frequently the majority of the 
seal skins on the market has consisted of the low-grade skins yielded 
by the pelagic fisheries. 
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The following table, showing the numbers and values of salted fur- 
seal skins from all sources placed on the London market during the 
period from 1871 to 1901, was procured from Messrs. C. M. Lampson 
& Co.,of London. It is interesting chiefly on account of comparisons 
presented between the prices of the miscellaneous skins resulting from 
the wasteful pelagic sealing, and those of seals taken under the best 
conditions. The classification of the skins is that customarily used in 
the fur trade. The numbers indicate the catch of salted skins received 
from each source, not the yearly sales, as in some cases catches are not 

all soid during the years in which they were taken. 

Alaska. Copper. Northwest coast. Lobos. 

Yearly catch. Average Average Average Average 
Skins. price Skins. price Skins. price Skins. price 

realized. realized. realized. realized. 

I RUNUCR ER Rtas stance cds 104, 899 PU ON 26) || See ees tees ae oe eee ecctee al teins secs s=|ecere cece acces a 
PSO meceec cacteas sce 96, 283 TOSOM ee Se acyoere | Se ecaeces 1, 728 (CA) el Ee due poses Seermeese ee 
Lei oten catcher cone 108, 724 AQN6O 2 esos reost| ateeaeeoos AO (22) eed LS eet cea 

: 99, 150 12.77 30, 349 $9. 73 5, 071 (CN Ng toe ee eae eee eee oe 
99, 634 12. 35 34, 479 9.98 2,224 (el SoS Ce eeos Eeeeea cress 
90, 276 8.35 33, 198 6. 04 3, 104 tay 11, 353 $3. 53 
75, 410 9.71 25, 380 6.43 772 (a) 13, 066 3.45 
99, 911 16. 83 18, 686 9. 41 2,698 a) 12, 301 8.37 

100, 036 20. 62 28, 215 14. 05 14, 609 @) 12, 295 9. 91 
100, 161 22. 24 38, 900 19.47 13, 501 (a) 14, 865 9. 81 
99, 921 19. 40 45, 209 14. 60 15, 887 i 13, 569 7.50 

100, 100 13. 04 39, 311 11.05 22, 886 a 13, 200 4.07 
75, 914 20.13 36, 480 9.33 8, 704 | a) 12, 422 4.56 
99, 994 12. 59 26, 675 14. 38 19, 357 (@) 14, 580 3. 61 
99, 874 14.01 48, 929 9. 02 10, 148 $6. 28 10, 862 4.34 
99. 947 16, 85 41, 750 9. 73 49, 079 7.16 15, 049 4.40 
99, 949 13. 61 54, 584 9.73 39, 419 6.33 14, 831 3.97 

100, 037 18. 96 46, 296 9, 33 30, 285 8.43 17, 774 4.99 
100, 031 16, 28 47,411 12. 29 39, 884 10. 22 13, 205 6.73 
25, 152 33.72 | 52,765 14.15 | 47,467 15.65 | 14,241 8.52 

Peace ee Cnn ee tne 59, 746 FIN ila ee Pee ease ese gacee Bal Ree oekee ad Beeceseece 
18, 494 30. 50 30, 681 16. 67 63, 733 BERR, 13, 634 8.15 
7, 554 30. 50 31, 380 19.73 72,973 16. 69 12, 202 6.45 
7,500 26. 40 32, 832 17.48 106, 368 12.47 13, 624 7.38 

16, 030 20. 90 27, 298 13. 87 135, 686 8. 66 12, 145 5.13 
15, 002 19. 89 17,721 13.14 | 102,460 10. 66 12,017 4.87 
30, 004 16. 42 14, 415 10. 99 71, 033 7.79 19, 172 5.19 
20, 762 21.13 13, 727 13. 67 40, 280 10. 34 15, 926 4.38 
18, 032 38. 08 9, 487 16.76 31, 407 10. 89 14, 422 5.07 
16, 804 33. 54 9, 786 29. 97 42, 857 15. 44 14, 918 7.36 
21, 924 27.54 13, 237 19. 65 44, 379 15.09 15, 116 4.89 
22, 672 (>) 11, 298 23.34 31,476 13.99 12, 831 8.05 

Cape Horn. G pee 2 Australasian. Unalaska. South Sea. 

Yearly catch. : Average Average Average Average Average 
Skins.| price |Skins.| price |Skins.| price |Skins.| price |Skins.| price 

realized. realized. realized. realized. realized. 

2,171 $3.36 | 3, 156 39 0 dl eee) (erste | 4,214 C3 LAL) dl ee ee See 
2, 867 4.95 | 1,439 3.55 345 $4.28 | 4,705 1. 60 200 $37. 43 
4, 662 5.37 | 4,794 4. 87 183 7.54 | 1,416 4.80 120 DALES Y/ 
3, 812 7.79 | 3,195 5.70 265 6.97 | 3,333 3.93 315 13.38 
3, 627 10.03 | 2,308 7. 64 428 ORD Aeeoceo conpoecod acseeao boocoscas 
4, 389 10.91 | 4,005 8.70 322 9.77 | 2,276 5.33 126 26.79 
6, 386 7.99 | 1,397 6.45 393 SeSleese ces eeeecece 834 21.39 
2,131 10. 28 | 1,127 7.91 73 5.66 | 1,329 3. 67 43 26.46 

62 5.47 | 1,528 10. 20 15 6.08 | 1,272 Bs 86uleesG cele ees cose 
1, 888 7.81 | 1,394 8.74 | 2,354 8.74 | 1,148 sil seal eiceaasee 
2,510 7.28 | 3.080 6.77 | 2,011 6.49 | 2,602 1.70 589 12. 57 
3, 451 4.09 457 3.91 747 3.45 555 Ditch ee eel (PSE eee 
4, 204 6.14 | 2,337 3.91 619 3.20 571 WiS2ilbcceepelteseceeen 
6, 908 7.40 651 3. 55 617 BELG hice dsc c|eeccesiewe brosccns looses sins 
8, 765 6.49 | 1,379 3.93 87 DOD! \\ocecre cvcjal[lerave eres sraiinll bare e cieisllareteserelois ere 

11, 329 6.91 | 4,773 4.11 5 OB cera eye ccatetatee ierellleee ere rael| ee te severe 

Besides the above, data exist as follows: Robben Island, 1886, 1,832 skins at $7.87; Galapagos, 1886, 
993 skins at $1.70; 1887, 99 skins at $1.46. Sundry sources; 1887, 239 skins at $4.14; 1899, 64 skins at $0.44, 

a Figures for August not obtained. b Not yet all sold. 
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The sources from which fur seals are derived are as follows: The 
skins known to the trade as ‘‘Alaskas” are those of surplus male seals 
killed on the Pribilof Islands, under United States government super- 
vision; ‘‘ Copper” and ‘‘ Robben Island ” are similar in character, and 
are killed on the Commander and Robben islands, respectively, under 
direction of officers of the Russian Government; ‘‘ Lobos” skins are 

those derived from the Lobos Islands in the mouth of the Rio de la 
Plata, and are killed under supervision of the Government of Uruguay. 
The term ‘* Northwest coast” is used to designate the entire pelagic 
catch of the North Pacific Ocean and Bering Sea. Skins known as 
‘*Cape Horn,” ‘* Cape of Good Hope,” ‘‘Australasian,” ‘‘ Galapagos,” 
and ‘‘South Sea” are the result of irregular sealing in all of these 
regions, seals being killed indiscriminately on their breeding-grounds. 
‘*Unalaska” skins are those of young seals of the year, commonly 

knownas ‘‘ Gray Pups,” and are killed by natives, in the passes of the 
Aleutian Islands during their first southward migration. 
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BRINGING SPONGES FROM THE VESSELS TO SPONGE WHARF AT KEY WEST. 

A SPONGE AUCTION AT ANCLOTE. 



THE SPONGE FISHERY OF FLORIDA IN 1900. 

By Joun N.-Coss, 

Agent of the United States Fish Commission. 

In 1901 the writer was detailed to make an investigation of the 
commercial aspects of the fishery, and the following notes give com- 
plete data showing its condition in the calendar year 1900: 

GROUNDS, VESSELS, METHODS OF THE FISHERY, ETC. 4 

There are two well-defined areas of the Florida coast in which spong- 
ing 1s prosecuted. 
A chain of ‘‘keys,” or islands, starts from the mainland at about 

Miami, on the east coast, and extends, in the shape of a horn, far into 
the Gulf of Mexico, the Dry Tortugas being the westernmost point of 
the horn. In the waters surrounding most of these keys, and also 
between the keys and the mainland as far as Cape Sable, sponges are 
found. This is called the ‘*key grounds” and is worked exclusively 
by spongers from Key West and the few inhabitants of the many 
keys. The earliest sponging was on these grounds. 

The ‘*‘ bay grounds,” which are the most prolific, are on the west 
coast, in the Gulf of Mexico, and extend from Johns Pass, a few 

miles north of the entrance to Tampa Bay, to St. Mark’s light-house, 
a distance of about 200 miles. Sponges are also found in the Gulf 
between Tampa Bay and Cape Sable, but not in sufficient quantities to 
justify making trips specially to this region. 

The sponges taken from these grounds are classified as follows by the 
spongers and buyers: Sheepswool, yellow, grass, velvet or boat, and 
glove. A few other unimportant kinds, suchas ‘‘ wire,” ‘‘ hardhead,” 
etc., are generally included with those previously mentioned. 

Vessels of a schooner or sloop rig, ranging from 5 to 46 tons (aver. 
aging slightly over 11 tons), operate chiefly on the ‘‘ bay grounds,” 
while small sloops, usually of less than 5 tons burden, work mainly on 
the ‘‘key grounds.” The larger vessels, which average about $1,168 

aNo effort has been made to give these subjects in detail, as they have been covered in other 
reports, to which the reader is referred as follows: 
The Fisheries and Fishery Industries of the United States. Tenth Census of the United States. 
The Fish and Fisheries of the Coastal Waters of Florida. Rep. U.S. Fish Com. 1896, pp. 263-342. 

, ate Florida Commercial Sponges. By Hugh M. Smith. Bull. U. 8. Fish Com. 1897, pp. 225-240, 
9 pls. 

Notes on the Florida Sponge Fishery in 1899. By Hugh M. Smith. Bull. U.S. Fish Com. 1899, pp. 
149-151, 

163 
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in value, exclusive of outfit, carry from 5 to 18 men, while the smaller 
vessels, which average in value about $780, including outfit, carry 
crews of from 3 to 5 men. 

The larger Key West vessels make three to four trips per year to 
the ‘‘bay grounds,” and some of them make one or two trips to the 
‘*key grounds.” Each ‘‘ bay” trip occupies about two months, while 
the ‘‘key” trip is made in about a month. The Tarpon Springs and 
Apalachicola vessels average about five trips each year, each trip oceu- 
pying about two months. None of these latter vessels visits the ** key 
grounds.” ; 

The ‘‘ bay” trips are usually arranged as follows: 
The first trip begins about the first week of January, and ends from 

the 10th to the 20th of March, the spongers working from the mouth of 
Anclote River to St. Martins Reef, about 40 miles. Many of the 
vessels do not make this trip, as the weather is usually cold and windy. 

The second trip begins about April 1 and ends from the 10th to the 
20th of June. The grounds between Johns Pass and Cedar Key are 
visited during this trip. 

The next trip begins about July 1 and ends from the middle of August 
to the Ist of September, and is also carried on between Johns Pass and 
Cedar Key. This is usually the best trip of the year. 

The fourth trip is called the ‘‘ hurricane trip,” from the fact that it 

is prosecuted during the hurricane season, and lasts from the middle 
of August to about the 10th of October, the same grounds being visited 
as on the two previous trips. 

The last trip usually begins the early part of November and ends 
December 20, the Rock Island grounds being visited. 

A number of the vessels refit previous to the last trip, while others 
wait until the first two months of the year for this purpose. 

The crews work on shares. The owner, or ‘‘ outfitter,” furnishes the 

food, fuel, boats, apparatus, etc., for the trip. While sponging in 
the ‘‘ bay” each member of the crew is assessed 35 cents per trip for 
watchman’s fee at the *‘ kraals,” and 50 cents per trip for wood. After 
deducting these two items from the gross proceeds of the trip, the 
vessel takes half of the remainder, and the other half is divided up 

equally among the crew. Besides his regular share with the crew, 
the captain gets 10 per cent of the vessel’s share, and each ‘* hooker” 
gets one-fourth of one share from the vessel’s portion. Should the 
captain also be a ‘* hooker,” which is generally the case, he only gets 

his regular 10 per cent. | 
The same division of proceeds is followed on the ‘** key” trips, except 

that there are no charges for watchmen and for wood. ‘The men gen- 
erally camp on the keys where wood and water are convenient, and as 
settlers are scarce in this region the ‘* kraals” do not have to be guarded. 

The only apparatus used in this fishery is the sponge hook, a three- 
toothed curved hook attached to poles of varying lengths, according 
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to the depth of water in which the sponger is working, and the sponge 
glass—a common water bucket with the bottom knocked out and a 

pane of window glass substituted. The latter is used for seeing below 
the surface when the water is disturbed by ripples. 
A sponge ** kraal,” or pen, is generally about 10 feet square, built of 

wattled stakes, and is placed in shallow water in the shelter of some 
key or island. Each vessel usually owns one, and for better protection 
from thieves, a number of them are congregated at some convenient 

place and a watchman employed to guard them. Fora number of 

years many of the ‘‘ bay” spongers had their kraals at the north end 
of Anclote Key. As these were exposed to the full force of the 
wind when blowing from certain directions, considerable loss was sus- 
tained on several occasions by the storms washing the sponges out 
of the kraals and carrying them out to sea. Owing to this the kraals 
were removed in 1890 to Baileys Bluff, on the mainland about 2 miles 

north of the mouth of Anclote River. In 1900 certain of the spongers 
became dissatisfied and established kraals at Sawyers, about half a 
mile nearer the Anclote River. The latter are sometimes called the 
“Cabbage kraals,” from a large cabbage palm standing on the beach 
just opposite the kraals. At Baileys Bluff there are about 85 kraals, 
while at Sawyers there are about 40. A few kraals are also located 
at North Key, close to the town of Cedar Key. This was.at one time 
& very important kraaling place. 

‘*‘Kraals” were also located at Rock Island and near St. Mark’s 
light-house at various times. 

The key spongers build their kraals at various places, no effort 
being made to keep them together, as in the ‘‘bay.” The spongers 
usually select a convenient key and make their camp on shore, and build 
their kraal in some sheltered cove close to the shore. They suffer very 
little from thieves, so do not require watchmen. Should the key have 
any inhabitants, these usually watch over the kraal. 
When first brought to the surface the sponges are black and slimy. 

As soon as a dingy has secured a load it is sculled to the vessel, unless 
the latter is too far away, when she sails down to the boat, and the 
load is transferred to the deck of the vessel. They are then spread 
carefully over the deck in their natural upright position so as to allow 
the slimy matter, or ‘“‘gurry,” to run off easily. At first they havea 
strong ammoniacal smell, exceedingly disagreeable to those unaccus- 

tcmed to it; but this is soon succeeded by a scent very similar to that 
of decaying seaweed. After several days’ exposure on the deck the 
sponges die and a good part of the ‘‘ gurry” runs off. In the ‘* bay” 
the vessels usually return to the kraals every Friday. The sponges 
are then transferred from the vessel to the kraal; where they are 
allowed to soak until the vessel returns from the next week’s trip. 
Those brought in the previous week are then beaten out with a short, 
heavy stick, which removes most of the slime and animal matter still 
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remaining in them, while those to which the black scum still adheres 
are scraped with a knife. The sponges are then squeezed out quite 
thoroughly with the hands, after which they are removed to the shore 
and strung on pieces of coarse twine about 6 feet in length, in which 
shape they are ready for sale. All sponges are sold by auction. 

SPONGES GATHERED IN FOREIGN WATERS. 

In September, 1900, the schooner Serafina C., of Key West, made 
a trip to the Mosquito Coast of Nicaragua, and brought back about 
1,016 pounds of sheepswool sponges and 44 pounds of velvet sponges. 
Most of these were taken in water shallow enough to permit of the 
sponges being secured by wading. No effort was made to gather other 
kinds, as they would not have sold for enough to pay for the collecting. 
The sheepswool and velvet sponges were of an inferior grade. On land- 
ing the sponges at Key West they were compelled to pay duty on them. 

Owing to the success of the Serafina C. several other vessels have 
since been working on these grounds. For some years past Key West 
vessels have made occasional visits to these grounds, the schooner Sea 

Gull having been wrecked while returning from such a trip in 1886, 
Shortly after the close of the Spanish war one or two of the vessels 

visited Cuba and brought back a few sponges. These were not gath- 
ered by the crew, however, but were purchased from the natives. As 
they were of an inferior grade, and duty had to be paid upon them, 
no effort was made to continue the business. 

PREVIOUS ABUNDANCE. 

The four tables given below show for a series of years the catch of 
the sponge fleet by places, by kinds, the average price per pound, and 

the relative importance of the different kinds in percentages of the total 
quantity and value of the crop. In these the overwhelming prepon- 
derance of Key West is very evident. Cedar Key and St. Marks have 
dropped out of the fishery entirely, while Tarpon Springs and Apa- 
lachicola have decreased slightly since 1897 so far as the quantity is 
concerned. The catch for 1900, in both quantity and value, exceeded 
that for any other year for which figures are available. The catch of — 
sheepswool sponges for 1900 is lower than for 1895, but higher than 
for the other years. The value of this kind has increased very much, 

however. The catch of yellow sponges increased nearly 90 per cent, 
while the catch of grass sponges has almost doubled since 1899. 

In the table showing the average price per pound the most notice- 
able features are the great increases in value of the sheepswool and 
the yellow sponges. While the sheepswool has been steadily increas- 
ing in value for years, the yellow suddenly jumped from 29 cents per 
pound in 1899 to 59 cents in 1900, which is the highest ever known. 

In 1901 they soared even higher yet, some lots being sold on the Key 
West sponge wharf for an average price of about $1 per pound. This 
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increase is accounted for by the fact that the high prices prevailing 
for sheepswool sponges has caused many people to use yellow sponges 
in their stead for certain purposes. The general average for all kinds 
is also the highest for the period under question. 

In the percentage table, while the average catch of sheepswool has 
been decreasing the average value has remained about the same. In 
1900 the average value-of yellow sponges is the highest of any previous 
year. The grass sponges show an increase in the average quantity 
over all other years, except 1897, which was an exceptional year for 
this kind. 

Table showing, by places, the yield of the sponge fishery for a number of years. 

1880, 1889, 1890. | 1395. 1900. 
Place. 

Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.} Lbs. | Value. 

RENAWIES Dera acciete feces sais) oasis «ot 307, 595/$367, 954) 358, 467/$427,375 280, 372'$844,.015) 359, 854/$488, 744 
PRUNDOMS PRINGS sone | eee oc lee ene wes saane oes [sae ee ae See eele aeaee | 16,344) 27,168} 53,173} 70,320 
Cedar Key .......-. le Danie ees oe ees £ 952 965} 4,160} 5,000). 2,048] 3, 707]....:...|....050e 
Se See cabin de ancl acc elees 990 990 640 (210 so SHeRa] PRB aecoe Moca nee nae ne 
APAAEHICOlB iii ca)hocmncc Seni|= cece 7,022) 11,178) 3,505). 5,667, 7,356) 11,981) 5,098) 8, 621 

. NG} eee 207, 000 $200, 750} 316, 559] 381, 087) 366, 772| 438, 682! 306, 120, 386, 871) 418, 125] 567, 685 

Table showing, by kinds, the yield of the sponge fishery for 1895, 1896, 1897, 1899, and 1900. 

1895. 1896. 1897. | 1899, 1900. 
Kinds. 

Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Sheepswool .......- | 231, 272 $363, 107) 149, 724/$248, 196] 157, 476 $240, 599, 153, 700|$332, 390) 181, 311/$483, 263 
Mellow. .-2.2-..... 29,509 11,798) 23,655} 9,318] 32,362) 13,082} 55,800] 16,205| 74,466| 44,045 
ee 21,387, 5,464) 44,617] 11,508] 128,622) 29,188] 76,900] 14,319) 143,112] 33,263 
5/51 a car ie 23,952) 6,502] 18,315) 3,990} 13,086} 3,171) 18,000] 5,000) 19,236) 7,114 

Mavala sss. - | 306, 120 386, 871] 236,311] 273, 012| 331,546] 286,040) 304, 400| 367, 914| 418, 125| 567, 685 

Table showing, by kinds, the average price per pound for a series of years. 

Average per pound in— 
Kinds. side Z 

1895. | 1896. 1897. 1899. | 1900. 

JSST O08 gue ei ee al le RO eae ei $1.57| $1.66| $1.53| $2.16| $2.67 
VD Seo gel eer Be eg ne a Se ee .39 40 | -40 29 -09 
RCE ee OAT Wn RE Oo os Late . 26 26 .23 .19 as: 
Date ase te Pee eee 2 Re oS Fee Moke s no's 27 22 24 . 28 a7 

BIgOer ot etd YM ais sets. See: 1.26 1.16 86 1,21, |) Rak ge 

Table showing the relative importance of the different kinds of sponges in percentages of the 
total quantity and value of the crop for aseries of years. 

1 

1895. 1896. | 1897. 1899. 1900. 
Kinds. = = ae == 3 

Lbs. | Value.| Lbs. | Value. Lbs. | Value: | Lbs. | Value.} Lbs. | Value. 

Sheepswool .......-. | 75.55 93. 86 63. 36 | 90. 91 47.50 $4.11 50.49 90. 34 43.35 85.13 
Yellow 9. 64 3.05 10. 01 3.41 9.77 4.57 18. 33 4.41 17.81 7.76 
Grass.... 6.99 1.41 18. 88 4.22 38.79 10, 21 25. 26 3.89 | 34.23 5.86 
Orie StF. 2 7.82 1. 68 US( BA ee (5) 3.94 ilealg 5. 92 1.36 4.61 1.25 

pl Wo js Gee = ee | 100,00 | 100.00 | 100.00 | 100. 00 | 100. 00 100.00 | 100.00 | 100.00 | 100.00 100. 00 
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IMPORTS AND EXPORTS OF SPONGES, 

As the yield of domestic sponges is not equal to the demand, large 
quantities are imported each year, the greater part of these coming 
from the Bahama Islands, Cuba, Haiti, Greece, Austria-Hungary, and - 
Turkey. During the fiscal year ending June 30, 1900, the imports of 
foreign sponges amounted in value to $536,303, almost as much as the 

value of the catch of domestic sponges for the calendar year 1900, 
which was $567,685. During 1900 we exported 71,642 pounds of 
domestic sponges, valued at $32,199, most of which went to Great 
Britain, Germany, Netherlands, Belgium, and France. Most of these 
were grass sponges, for which there is very little demand in this 
country. We also exported $84,100 worth of foreign sponges which 
had been previously imported. Except in the imports during 1900 
there has been very little fluctuation during the last three years. The 
following table shows the imports and exports for the fiscal years 
1896, 1897, 1898, 1899, and 1900: 

Table showing:the imports and exports of sponges in 1896, 1897, 1898, 1899, and 1900. 

= ~ noe = * 

____|Exports of domestic) 
x Imports sponges. | Exports 

Fiscal year. jof foreign PA of foreign 
sponges. Libs Value, | Sponges. 

1SOG AMET sec seh Gee ete a a OR” = SR | ae $499,766 | 36,398 | $14,237 | $73,704 
1897 Ses cee ete eo wedse S oee seeks Sees ea A eee cen eremtes 487,143 | 125,492 53, 962 | 75, 007 
TBO See” ES Meehepe. Tenet 5 ie Be aero Fae oe on Ret el ee Se ee 401, 725 75, 819 34, 547 | 89, 192 
B09 Sod ce ame ois sane ee mameoeicnc Som siemicis oes lois ccininme Oe eleaeeine 430,231 | 71, 657 26, 452 | 92, 664 
QD Rte Pea ee a oe re Rta SR ery NE ot ey hee Oe, Se 936, 803 71, 642 | 32, 199 84, 100 

STATISTICS OF THE FISHERY. 

The season of 1900 was one of the best that the spongers have had 

for years. Owing to the unusual clearness of the water on the ** key 
grounds” the spongers were enabled to work over almost all the 
grounds, a thing which has not happened for some years. This was 
especially noticeable around Sandy Key, near Cape Sable. Usually 
yellow, muddy water is found stretching out for about 40 miles in 
every direction from this key, except toward the mainland, which is 
about 4 miles distant, and from a distance the surface looks like a light 

yellow mud bank exposed at low water after the mud has had time to 
dry. Last season was the first time in about fourteen years in which the 
spongers were enabled to work this section. A noticeable feature 
was the unusual number of rotten sponges gathered on this ground. 

No sign of this rot appeared on the surface of the sponge, but after 
it had been cleaned it could easily be seen by pulling aside the fiber 
at the bottom. In some of them the whole inside had been rotted 
away while the exterior présented a clean, healthy appearance. 

The tables show the condition of the industry for 1900. The great 

preponderance of Key West is very noticeable in all of the tables, 
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and this place leads in persons engaged in all branches of the business, 
with a total of 1,827 persons. ‘Tarpon Springs is second, with 354. 

An interesting table is the one showing the color and nationality of 
the persons engaged in the business. Among the spongers themselves 

the colored people predominate, there being 1,356 engaged, while the 
whites number 757. This disproportion is especially high at Key 
West. Among persons employed exclusively on shore the whites 

predominate, with 119 to 13 colored. Of 2,113 persons employed 
directly in sponging, 1,268 are British provincials, mostly from the 
Bahamas; of these, 1,013 are colored. The native-born Americans num- 
bered 839, of whom 3438 are colored. One Norwegian and 5 Portu- 
euese are also engaged in the business. Among the shore employees 
the native-born Americans lead, with 114, of whom 13 are colored. 

The British provincials numbered 17, all white. There was also 1 
Greek. 

In the matter of vessels, boats, apparatus, and shore and accessory 
property, Key West far exceeds ali the others combined, with a total 
investment of $518,932. Tarpon Springs is second, with $65,014, fol- 
lowed by Apalachicola, with 510,652. The total investment for the 
fishery amounts to $594,598. The Key West fleet shows a most grati- 
fying increase since 1895. In the latter year there were 99 vessels of 
over 5 tons, and 185 vessels under 5 tons measurement hailing from 
this place, while in 1900 there were 136 vessels of over 5 tons and 183 
vessels of under 5 tons measurement, a gain of 37 vessels of over 5 
tons and a loss of 2 vessels under 5 tons. So far as vessels of over 5 tons 
are concerned, Tarpon Springs has practically held her own, while 
Apalachicola has dropped off considerably, but in the matter of vessels 
under 5 tons Tarpon Springs has made a considerable increase. 
Key West leads in the catch of all kinds of sponges with 359,854 

pounds, valued, at $488,744, followed by Tarpon Springs with 53,173 
pounds, worth $70,320, and Apalachicola with 5,098 pounds, valued at 
$8,621. All the glove and velvet sponges were taken by Key West 

vessels. The total catch amounted to 118,195 pounds, valued at 
$567,685. 

An interesting feature is the showing of the catch by kinds and 
grounds. The ‘‘key grounds” were worked exclusively from Key 
West and the surrounding keys. The total catch from the bay 
grounds amounted to 228,461 pounds, valued at $389,890, and for 
the key grounds 189,664 pounds, worth $177,795. Sheepswool 

sponges are more frequent on the ‘‘bay grounds” than on the key 
grounds, while the reverse is the case with yellow sponges. The 
grass-sponge catch is almost equally divided between the two grounds. 
Very few glove and velvet sponges are taken on the ‘‘ bay grounds.” 



170 REPORT OF COMMISSIONER OF FISH A ND FISHERIES. 

Table showing, by places, the persons employed in the sponge fishery in 1900. 

| Key Tarpon |/Apalach- : 
| West. | Springs.| icola, | Total. 
| 

Vessel -fishermen=a. 25.08 3.20 tat ce ee ee eh Se eee fr eres 080 120 39 1, 239 
Boat Ashermen -2ja-ceec sents see ae eee or pee as Eke | 669 180 25 874 
Shore: employeege-- er saer ose eee ener aacerrs eae ee ee se 78 D4 | Pose heee 132 

MO heel hs PALS Saas Eee ee pan eRe Le eee 1, 827 354 64 2, 245 

Table showing the nationality and color of persons engaged in the sponge fishery in 1900. 

eth ares Key Tarpon Apalach- 
Nationality. West. | Springs.| icola. Total. 

Vessel fishermen: 
imericans, (whiters:. ja: Chee sce ceet bo. eae -Pacecaeadstes 240 26 30 296 
AMeTICAMS: COLOTEM 2 cijetrecmeere sei eee ore ae oe eee eee eee 120 54 6 180 
Britishprovancials white ei be.-ae see eel sa eee am ee 144 8 2 154 
Britishiprovineials «colored as= = see eseeer Eee ee ree 576 32 il 609 

Motels hee ose sees ew auloebommec ace sear eatimeette ce Seine 1, 080 120 39 1,239 

Boat fishermen: | 
SATMETICHMS Whites aes: Reet Soke. ose Lee ee Ree a eeeiee eae 146 40 14 200 
ATM ETI CATIS KCOLOTEE ween semeae eae sere cei dees secs eee ane 77 80 6 163 
British Provan cialls: white sees. «assesses ee a= ate nee 90 Re anne: 101 
British provanciails colored eassaeteeseseeeee eres eee eee eee 356 AB ial Be eters 404 
INOMWE RIAN S222 tak ce cen areca ees ce eees areal ae te emienee | Rae SAS 1 
IRON ANDIS KER RAB CBM OH amen aGaCss ade o SSeanC cee aa Hnobe ames aso Phd bane eecdodMaddasapad 5 5 

Totals 2ktee same seicheiesee seas ese ae cass eerste tees] 669 180 | 25 874 

Shore employees: | 
JAMETICANS) WL -Betteet Saat t pence neo bemearte ce thet te 59 46)| Sa.see ae 101 
Americans {cOloredeacas seca sacle octet csc asroores-ie\aieisaie 7 Gal see Uaaceme 13 
British Prowl Cals; Wille aye seer ee oe tela - ae eee 15 Rolbeie.< seal 17 
Greeksigs. elec CHAAR oe oe Aasnem a asencasmaccoriocsoraaras | Me Re pedosese Peeascssee i 

0) fe eg pee ee Se crn es a oe ee | 78 og eer 132 

Corsi EOE gee eRe I EE oe ee eee fe 1, 827 354 64| 2,245 

Table showing, by places, the 
sponge fishery in 1900. 

vessels, boats, apparatus, and shore property employed inthe 

Key West. /|Tarpon Springs.| Apalachicola. Total. 

Items. - 
No. | Value. | No Value. | No. | Value. | No. | Value, 

Viesselsrwe ania a eet lets week ee 136 $167,170 15 | $11, 831 5 | $3,150 | 156 | $182, 151 
MOMMA Aes eee ees aececee sae teers Wel tOO4 ol Sa entarevse DOM ecto cers Ot Aleeeeorere 17501325 
Omit aa ee eee fe 2 eee 1003950) || 75-2 1035 Pe ees Oy eaOna ste stee 115, 499 

BOBS HE Sarees onan rc ma neaininnatowaater 183 | 146, 450 40 28, 100 5 3, 915 228 | a178, 465 
Apparatus used in vessel fisheries. .|....-.- 2 TOLG peer CEBMlesssocs OG) Ie <tesars 3, 153 
Apparatus used in boat fisheries....|.-..--- 23408 4|2 ees PADING Seana, Hise ee 3, 223 
Shore and accessory property....--- |ysin eras 995 200i acc entae 2 OO Tal Smear ol miseretere Oras Cee | 112,107 

Motel seene = See eek CN Ae Da BLSNOB 2 ke aaa 65, 014 jenn xt 1046524 aaa 594, 598 
Al — ! — 

aIneludes value of outfit. 

Table showing, by kinds and places, the catch of the sponge jleet in 1900. 

| Key West. Tarpon Springs. |) Apalachicola. | Total. 

Kinds. | a (ier ; 
| Lbs. | Value.| Lbs. | Value. | Lbs. | Value.| Lbs. | Value. 

_| = 2-8 : 

Sheepswooligeascsee cc oceb es ace 157, 680 $4138, 629 | 20,995 | $61, 866 2,636 | $7,768 | 181,311 $483, 263 
Wellow: 2204 22sec ae ee 66, 537 40,080 | 6,727 3, 864 | 1, 202 601 74,466 | 44,045 
GTBSS. bs. .nedtente emcee h ae cae 116, 401 27,921 | 25, 451 5, 090 | 1, 260 252 | 143,112 | 33, 263 
Glove iii 2a he ee | 12,428 1 ROA. Pe haan saeeeeeiee aes es Sc ke ae 12, 428 1, 794 
Velvetioribodt ie asc neen oe eenee 6, 808 BEEP ANE Sa aal Gee cseose [bsasncien |-----22+- 6,808 | _5,320 

Oa oe sco eee a359, 854 | 488,744 | 53,173 | 70,320 | 5,098 | 8,621 | 418,125 | 567, 685 

«Ineludes 1,016 pounds of sheepswool, valued at $1,366, and 44 
from-the Nicaraguan coast. 

pounds of velvet, valued at $34, 



= 

. THE SPONGE FISHERY OF FLORIDA IN 1900. arial 

Table showing, by places, kinds, and grounds, the catch, by vessels and boats, in the sponge 
Jishery in 1900. 

Key West. |Tarpon Springs.) Apalachicola. Total. 

Kinds and grounds. SSS =| = — 
Lbs. | Value. | Lbs. | Value.| Lbs.-|Value.| Lbs. | Value. 

Catch by vessels on bay grounds: | 
SHeepswoalescsc--s-22 asec aes 79,466 |$229,401 | 12,572 1$37,046 | 1,640 | $4,834 | 93,678 |$271, 281 
QD ULO Wie errs ny oa Siete minora sc 19, 269 11,305 | 3,168 1,584 618 309 | 23,055 13, 198 
Cone nee ei, Muwasea ee eel: 35, 785 8,140 | 10,926 2,185 780 156 47,491 10, 481 
Glee tesco Git cee pane sens 948 TRU 325" 4e|| 3 5 cead Bre toes Be eeer es 948 134 
Welvetior boat -<--2---852-s. 60 386 BaD Oe s  rcahemaee 25 ESE Cee 386 | 64 

ROTH sae, ve cia wget a135, 854 | 249,044 | 26,666 | 40,815 3,038 | 5, 299 | 165,558 | 295,158 

Catch by vessels on key grounds: | 
Bheeps wool ve--.2) scent ic s QAO Ge AL SHG) Ee ara id psiaye aterm | ncinjacio|ssielnteioia 19,199 | 41,856 
Meliss acne eee a aeee roe 14, 932 SGOSUtaest ae nell sie cree eM ro ctoelie a bacon 14, 932 8, 603 
(GIRAR ee See cicieic, stele Ss ticcietaineteisias 23, 122 Dillon (saxo ecs|teescace |Bagseeos peceeeee 23, 122 5, 778 
Glo wemese a te occa Seascmoe 3,748 DO Da eer ers lee iterisre lla)neraieriere||'siowic ave 3, 748 542 
WEIVERONDORt.- <s-oce-ncsi ses 2,141 TiO) (Ree aces aeieltae = las steel sae cetsis 2,141 aleeeisy 

BRO Gaetan ee eioscc aero G3; 142) | HB O81) 2 22. 2 |= eee e a= lane eccee|-- = 22 - = 63,142 | 58,531 

Catch by boats on bay grounds: ° | | 
Sheepswool 57,009 | 8,423 24,820 996 2,934 | 29,093 | 84,763 
WellOweesses = ssoces 5, 236 2,827 | 3,559 1, 780 | 584 292 9,378 4, 899 
GTaSS eee as aes cre cic 2,085 | 14,526.; 2,905 | 480 96 | 24,195 5, 036 
(HON ECS. aoe ee ABE SES aeeae BO ES been 2) |.em acad Se eeee or Saonaace 237 34 

MO tals eee = ee: Sse a2 Se ‘ ) 61,905 | 26,507 | 29,505; 2,060} 3,322) 62,903 94, 732 

Catch by boats on key grounds: | ik 
SHEePSWOOl =. . 25-5 Sec eee ste- SON Sah So sha Wl ese oem eleske oe |eosdece||snasabne 39,341 | 85,363 
Well Oweeasse sade ben eeclisaetinn De TOT WF LSA Sal Eee ose eee s< Werepeisia Seyc)|[e s ceesis 27,101 | 17,345 
GIARS Peso E S23 bo Saseeecesewe ASRS Odin Pate OG Gt eset cr Sera lhe < ~/912)s.—)s |e se avis 48,304 | 11, 968 
GOW. eee re es he cee eos tase 7,495 MO BAS eee oe teem scars | llam.-ccis ecaiallsio ae = s'ic 7,495 1, 084 
Welyetior boat ..2..25..2 tees. 4,281 Dal Meee es |e ere nicl | 1s cinicistsisl||a siete nl aaia 4, 281 3, 504 

NOUN Sasa cees aes ee sscee ses T2ER 22) POV D6 4s mses eee eye ie nc.2 =o,4:n [opal alaraye 126, 522 | 119, 264 

Gramastotal. 222. ae Sas see 359, 854 | 488, 744 | 58,173 | 70,320 | 5,098) 8, 621. 418,125 | 567, 685 

Rie Mec ain & pores of sheepswool, valued at $1,866, and 44 pounds of velvet, valued at $34, from 

The following table shows the average price per pound received for 
each kind from the various grounds. The *‘ bay” sheepswool are much 
more valuable than the ‘‘ key ” variety, while the ‘‘ key” yellow, grass, 
and velvet are all more valuable than those from the ‘‘ bay.” There is 
no difference in the value of the glove sponges from either ground. 
The general average price was $1.36. 

Average 
Kinds. Lbs. Value. | price per 

pound. 

Se EVREROLe CDSN. OO leanan ss eae ate seay- cle os Sem nd wee eine eset cat dsccsiese 123,017 | $356, 045 $2. 89 
BITES TTCC IS WOO noe ane eee ae saya ete aye ats ain oe ow Ace aces eeihe ee 58,294 | 127,218 2.18 
RELIEVE CLONER cel ote ere me ate ntin vo es craes cetae «Se settee aa cmee ents oe as 32, 433 18, 097 ara) 
SARE RRm UE O Wile aa ye Oe a Ss mens Sotcw ce nobile Mace eeeiloe veces 42,033 25, 948 02 
see ETE AS ye ee ae A er nee ei Se a See eee uae rene chee | 71,686 15, 516 322 
SCORES ARCO ENG tae ae ce ETS cra Parra se het ara iatetenel syecn io wise )apeie mia acs ovis siardn mine erm ate 71, 426 17, 747 .29 
PE USCERCLYCT. OT DOdLs saeeess mes se sa: Ee sey: aja sie fe seine Sater Becta 386 64 7, 
SN SCR ARTS GEO} 6 O10) ea eet ee NS hice ee ae 6, 422 5, 256 . 82 
SEL inke PLO Gee ree eee ey aye ae ees eos aire A ee ae Se eres ae aye cea 1,185 168 .14 
SRE WEE OWE tie: sa este eco en Lee BURR T ee Ee neh Seema AL See, Oe 11, 243 1, 626 .14 

418,125 | 567,685 1.36 

Heretofore the law in regard to the gathering of sponges less than 
4 inches in diameter has been more honored in the breach than in the 
observance. This was largely owing to the fact that the law did not 
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prohibit the sale of such sponges or the having of them in possession. 
The law was amended in 1901 to cover these points, and will doubtless 
prove useful in protecting the small sponges from the depredations of 
the spongers, if properly enforced. 

DISASTERS TO THE FLEET. 

The spongers have not been exempt from the many perils of the 
deep, as is well shown by the following brief record of the principal 
disasters to the fleet since 1880: 

Year. ~ Vessel. Remarks. 

LSS2 Se S| MMe iss hoa Ree eee Struck on bar near Stump Pass. 
ASSHe er Oeas GU bras cisee eee cine | Capsized by cyclone near Cuba while on her way back from 

sponging trip to Nicaragua; 7 lives lost. 
ROD Res) Ue leer ia eTes REE MERRIE Struck a drift log and foundered. 
189322e5|(SilverSpraiy aaasss ess oeeeeee Burned. 
NS94e aoe | VAC eClaIMe f= eee seeeee eae Capsized at Peckles Reef in gale. 
1895....| Marion, Rosalie, Euphemia,| Carried by cyclone up into the woods, near Cedar Key. 

| and Ada Norman. 
[Sol 'aimino Ck seer eecaeeeee eaten Capsized near Sea Horse Key; 6 men lost. 

18962. -5/) COMpPeltOteeeserseereeeeeee Captured by Spanish gunboat while carrying cargo of contra- 
band goods to Cuban insurgents. Crew condemned to death, 
but saved through intervention of United States. 

! Rosalie <i oe eee a nae Capsized during cyclone; 4 of her crew lost. 
Weise nol! Iolo Mer ERs oS onsccaoesno- = Capsized in gale. 
139S2e = GS DEC Wella aae sane ee cree eee Capsized near Marquas Keys. Had just been launched and 

was getting ready to go into sponging; 9 persons lost. 
1899....| Amanda Rosalie ..........- Stranded during heavy blow. 
1900S 25|\ VEIN Ree R oe eira see sec eer Beached. 

HVening Stamoass:seeeee ees = Struck on St. Martins Reef. 
Lone Starssenseee-seneeee ass Struck a rock near Anclote and was sunk, 

SPONGE BUYING. 

The buying of sponges gathered by the Florida fishermen has 
developed into a business of considerable magnitude and one quite 
distinct from that of the gathering of sponges. 
When the sponges are landed by the fishermen they have merely been 

roughly cleaned of the mud and dirt adhering to them, and it is neces- 
sary, before they can be placed on the market, to thoroughly clean 
them of the remaining dirt, see that no foreign substances are inside 
the sponge, and trim off the rough edges to give a symmetrical 
appearance. This work is done by the buyers, who have large ware- 

houses at convenient places on the coast. 
For many years Key West had almost a monopoly of this business, 

but in 1891 serious competition began at Tarpon Springs. Owing to 
the favorable situation of this latter place the business here rapidly 
expanded until in 1900 it amounted to almost as much as at Key West. 
The Spanish-American war was a great help to Tarpon Springs, as the 
Key West vessel captains avoided going to Key West with their car- 
goes for fear of being captured by Spanish war vessels, and so were 
constrained to sell at Tarpon Springs. During 1899 and 1900 a few 
sponges were sold at Lemon City, on the east coast. Some of the 
**key” boats from the upper part of Biscayne Bay found it more con- 
venient to sell to the one buyer there than to make the long trip to 
Key West. The business did not thrive, however, as the spongers do 
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not like to sell at a place where there is but one buyer, as they claim 
the lack of competition keeps the price down. None was sold at 
Lemon City after the spring of 1900. 

At Key West and Tarpon Springs all of the buyers, except two— 
one at each place—represent New York, Philadelphia, and St. Louis 
wholesale houses. The two independent buyers market their own 

catch. Each buyer has a warehouse where the sponges are dried, 
cleaned, and baled ready for market. Some of these buildings are 

elaborate and costly structures, anda number of persons are employed 

at each in preparing the product. In 1900 the Key West establish- 
ments, which were valued at $90,400, employed 67 persons, whose 
wages amounted to $25,978. At Tarpon Springs, in the same year, 
the sponge establishments were valued at $9,332, and gave employ- 
ment to 57 persons, whose combined wages amounted to $17,969. 
Property is much less valuable at Tarpon Springs than at Key West, 
which explains the great difference between the two places. The 
employees come under three classes, viz, ‘‘ clippers,” who clip the 
sponges and sort them; the “‘pressmen,” who bale the. sponges, and the 
draymen and common laborers. The ‘‘ clippers” are paid about $1.50 

per day, the ‘‘pressmen” about $2 per day, and the draymen and 
laborers about $1 per day. At Key West very few buyers own drays, 
preferring to hire them when needed. 

Burlap, which costs about 10 cents per yard, delivered, and jute 
rope, with diameters of one-fourth and three-eighths inch, worth 
about 7} cents, delivered, are used in baling the sponges. Formerly 
sisal rope was employed, but as it was found that jute rope could be 
secured at a much lower price, and would answer the purpose, the 
latter is now used almost exclusively. 

In baling each kind is kept by itself. or the general trade sheeps- 
wool sponges are packed in 15, 80, and 50 pound bales. The medium- 
size sponges are placed in the 15 and 30 pound bales and the large ones 
in the 50-pound bale. The yellow sponges are packed in 30, 40, and 
50 pound bales; the medium size in the 30-pound bale, and the larger 
sizes in the 40 and 50 pound bales. The grass sponges are generally 
packed in 50-pound bales, while the velvet and glove sponges are 
packed in 30 and 50 pound bales. The above weights represent the 
net weight of the sponges in each bale. The burlap, rope, and twine 

usually adds about 2 pounds to the net weight of each bale. Bales 

weighing differently from the above are also put up, but only for special 
orders. In baling the sponges presses, very much resembling cotton 
compresses, are used. The screw is purchased, but the framework is 
erected and the screw adjusted at the warehouse. 

The great evil in the sponge business at the present time is the 

loading of sponges. Sheepswool sponges are nearly all loaded, while 
occasionally lots of yellow and grass sponges are also adulterated in 

this way. The loading is done for the purpose of increasing the 
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weight of the sponge. Rock salt, glucose, molasses, lead, gravel, 
sand, and stones are the substances generally used. Most of the ware- 

houses have water-tight bins in which glucose or molasses, sand, and 
rock salt are mixed together in water. According as more or less 
weight is desired, the quantity of certain of the ingredients is increased 
or decreased. The sponges are thoroughly soaked in this preparation 
and are then run through an ordinary clothes-wringer, or laid on an 
inclined rack and allowed to drain into the bin. Some years ago the 
loading of sponges was quite common, and became such an eyil in the 
trade that an agreement was made by the dealers that loading would 
be abandoned. This agreement was lived up to until within the. last 

two or three years, when certain dealers resumed the practice. As the 
loading enabled the buyers to pay more for their sponges and still 
not increase the price to their customers, the buyers who had not taken 
it up were compelled to do so in self-defense. Most buyers would 
gladly abandon the loading if the agreement was made unanimous. 

No sponges are bleached at the warehouses in Florida, this part of 
the business being done at the wholesale houses or by the jobbers in 
the trade. Small sheepswool sponges are quite generally bleached, as 

it gives them a better color. The bleaching of the yellow sponge, and. 
the consequent great improvement in its hitherto poor color, has made 
it more attractive, and the increase in its value during the past year 
has been quite remarkable. Owing to the prevailing high prices for 

sheepswool, it is supplanting the latter for many purposes. In bleach- 
ing, lime and acids are used. This bleaching undoubtedly injures the 
sponges, as it weakens the fiber and considerably shortens the period 
of its usefulness. The spongers bleach a few sheepswool. They are 
usually washed in soapy water and, after being covered with soap- 

suds, are hung up on poles on shore or on the masts of the boats. 
The action of the nightly dews and the sunlight in conjunction with 
the soapsuds bleaches them to a beautiful white or golden color in 
one or two weeks. This manner of bleaching preserves the fiber of 

the sponge intact, and it is as durable when bleached as before. These 
sponges are either given away by the spongers or sold to the merchants 
in Key West, who sell them to tourists. 

The two following tables show the condition of the sponge-buying 
business during 1900, and the rapid increase in the quantity of sponges 

bought at Tarpon Springs. In 1895 there were three buyers at this 
place and the total value of the sponges purchased amounted to 

$60,000. In 1900 there were six buyers and their combined purchases 
amounted to $278,550, an increase of three buyers and $218,550 in 
value. In 1895 Key West had nine buyers, who purchased $312,020 
worth of sponges, while in 1900 there were eleven buyers, an increase 
of two, and the combined purchases amounted to $289,135 in value, a 

decrease of $31,865 in value. The decrease at Key West would 
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undoubtedly have been greater had it not been for the exceptionally 
good catches on the ‘key grounds” during 1900, All the ‘‘ key” 
sponges are sold at Key West and will likely continue so to be sold, as 
Tarpon Springs is too inaccessible for the ‘* key” boats, but it is prob- 
able that in time most, if not all, of the sponges from the ‘‘ bay 
grounds” will be marketed at Tarpon Springs. Over two-thirds of 
them were so disposed of in 1900. All of the data in the first table, 
except wages and buyings, have already been shown in the regular 
fishery tables. ; 

Table showing the extent of the sponge-buying business in 1900. 

- Key West.a Tarpon Springs. | Total. 
Items. —— i= = 

No. Value. | No. Value. No. Value. 
eee. EES 

SRV ONS =o aoe ie as Bete Seee a Lille esos sass (5 SR cece | Sra eiaaes 
Employees. ..-.- vi DAS PSs aie 
NAVE a ea RE a ee eee 978 $43, 947 
I MEO OHA G55 Sen ae... e eee do eep cop SSeAaDeSe 4 99, 732 

TROVE <2 Scheie Cs Aaa Ga de em eee Saeee ee ELEY /cva eee eae Be ys Ul ES sae ee | 143,679 
| | 

Kinds. Lbs. Value. | Lbs. Value. Lbs. | Value. 

RU RC TS WOO line wes an ate eee joclsniem nace 95, 490 | $229, 483 85, 821 | $253,830 | 181,311 $483, 263 
Be lO Wier steel cs as fe ee ee 49,135 | 31,975] 24,129] 12,070| 73,264 44,045 
(GSES Se es a gi ee eer eae 81, 055 20, 613 63, 259 12,650 | 144,314 33, 263 
(CHOI c Sa age Seas OSes ceo ae ees | 12,428 PER/O4. Naisee Uae ae ate c eee 12, 428 1,794 
MelVveDOrn boat. —cceeee-nc. rocabeeee sleet 6, 808 Sy 820 See eeace ad aancsco aac 6, 808 5, 320 

Rae = hector ose saa e mean eee ce | 244,916 | 289,135 | 173,209 | 278,550 418, 125 | 567, 685 

aIneludes one buyer at Lemon City. 

Table showing, by places, kinds, and grounds, the extent of the sponge-buying trade in 1900. 

| Key West. Tarpon Springs. Total. 

Kinds and grounds. — ee ee 

Lbs. Value. Lbs. Value. Lbs. | Value. 
|- = as eee 

From bay grounds: 
Bheepswool 22 s.32 seas sce koe ot eewiee cocks 37,196 | $102, 215 85, 821 | $253, 830 123,017 | $356, 045 
VOU aaa eh ie Ne eee pe 9, 095 6,027} 24,129] 12,070] 33,224 18, 097 
“SR TISS iF ects ees 7, 990 2,866] 63,259} 12,650] 71,249 15, 516 
(GWE 34 Bae SRE SE ie See el eee eer eee 1,185 Ns) |p accossae aseacetese 1, 185 168 
MeLVEL.GUINORU ss os scent ems cecinas since 386 (i ee eee Tee eee 386 | 64 

SROs eee as a eee cies on seen se 55, 852 | 111,840 | 173,209 |- 278,550 | 229, 061 | 389, 890 

From key grouids: : | | 
SHEEPS WOO Ss =. = sex eo eas eae ease ier Dade. AO pODT Gh Sse cce ec seccs vote | 58,294 127, 218 
Wellowaeasase<- Sap ate Ee er se ee 40, 040 DHS 9480 Ss cause eax soem oa toce 40, 040 | 25, 948 
SDSS eS a Oe eet ee ere Pees | 73,065 TEE V/A ane eae eaceeaces 73, 065 | 17, 747 
GOV Grete toes | ate Soe ee ncaa brie | 11,243 W626) | coo eee ba sce a sale 11, 243 1, 626 
WeEhVeE OM DOAL sseces aut setae eens cick 6, 422 BiZ5G6) sco ck> cc 55 eso ar 6, 422 | 5, 206 

15 eI esha ih Se ae ee et er Arcs) ee | 189,064 177,795 

Grand: totali2-2eeeeanee scene sens 244, 916 | 289, 135 | 173, 209 278,550 | 418,125 567, 685 
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AQUATIC PRODUCTS IN ARTS AND INDUSTRIES. 

By CHARLES H. STEVENSON. 

PREFATORY NOTE. 

The diversity and magnitude of the industries based on the utiliza- 

tion and manufacture of aquatic products are not fully appreciated. 

In a previous publication of this Commission” the great variety of 

fishery products used for food and their methods of preparation were 

discussed. In addition to the numerous items of food articles, the 

materials employed in the arts and industries compare favorably in 

variety and interest with similar products of the land. These may be 

roughly separated into five classes, viz, (1) oils, fats, and waxes; 

(2) fertilizers from aquatic products; (5) skins of aquatic animals 

and their products of furs and leathers; (4) the hard substances, as 

shells, scales, bones, ivories, ete., and (5) miscellaneous articles not 

properly classed with any of the foregoing, as glue, isinglass, seaweeds, 

sponges, marine salt, etc. The total value of the annual product of 

these throughout the world roughly approximates $45,000,000 in the 

condition in which they are first placed on the market, of which the 

United States contributes $11,000,000. 

Some of the most extensive fisheries of the world have been prose- 

euted almost wholly for the purpose of supplying the oil markets. 

Whale oils were the first of all oils—animal or mineral—to achieve 

commercial importance, and for fully a century the whale fishery 

ranked as one of the principal industries of America. Indeed it was 

of far greater relative value in the industrial wealth of the country 

than the petroleum industries are at the present time. The seal fish- 

eries of Newfoundland, Norway, and other northern countries, which 

rank among the most daring and venturesome of marine enterprises, 

are dependent for their prosperity on the oil obtained from the thick 

blubber underlying the skins of the animals. The taking of men- 

haden on the Atlantic coast of the United States for conversion into 

oil and fertilizer gives employment to thousands of men and to several 

million dollars of capital. And in the various cod fisheries of the 

world the rendering of the livers into oil for medicinal as well as for 

technical uses is a source of great profit. In addition to these exten- 

sive industries there are numerous minor fisheries supported entirely, 

or to a large extent, by the oil markets. 

aThe Preservation of Fishery Products for Food, Bulletin U. S. Fish Commission, 1898. 
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From all varieties of aquatic oils may be separated, at a low tem- 

perature, a solid fat or grease known as “‘ foots” or ‘‘stearin,” some- 

what similar to the tallow obtained from sheep and oxen. This is 

obtained in the process of refining the oils, and the yield ranges from 

3 to 20 per cent of the bulk of the crude oil. It is sold at a few cents 

per pound, and is used as a substitute for tallow from sheep and oxen 

in sizing yarns, as emollient in leather-dressing, and for various other 

technical purposes. 

Bleaching the various marine oils produces a semi-solid fat known 

as ‘‘sperm soap,” ‘‘ whale soap,” ‘“‘menhaden soap,” ete., according to 

the variety of oil treated. This material is used in smearing sheep, 

washing fruit trees, soap-manufacture, ete. 

In the process of refining sperm oil, instead of the foots, the wax- 

like spermaceti is obtained, the quantity yielded approximating 11 

per cent in weight of the crude sperm oil. Spermaceti is used princi- 

pally in candle-making, as an ointment for medicinal purposes, for 

producing a polish on linen in laundering, and for self-lubricating 

cartridges. 

Another wax-like substance peculiar to the sperm whale is amber- 

gris, an extremely valuable substance found at rare intervals, but 

sometimes in comparatively large quantities within the intestines of 

that animal, and also afloat on the sea or cast up on the shores. A 

single whale has yielded $50,000 worth of this material, and several 

intances are reported in which $20,000 worth has been obtained from 

one cetacean. Ambergris was formerly used as an incense, in cook- 

ery, aS a medicine, and as a perfume. Its principal use at present is 

in the preparation of fine perfumes. 

The principal aquatic products used for fertilizer are seaweeds, 

shells of mollusks and crustaceans, non-edible species of fish, espe- 

cially the menhaden, and waste parts of edible species. At present 

the quantity of this fertilizer produced annually in the United States 

alone approximates 420,000 tons, worth $2,120,000. This is capable 

of very great increase, especially in the quantity of seaweeds and 

waste fish employed. 

Doubtless 50 per cent of the world’s stock of furs is obtained from 

aquatic animals. Formerly this percentage was greater, but it is 

reduced by the decrease in product of beaver, fur-seal, otter, and sea- 

otter, and the large increase in quantity of certain land fur-bearers. 

Fully 75 per cent of all the furs produced in the United States are 

yielded by aquatic animals, principally the fur-seal, mink, muskrat, 

beaver, otter, and sea-otter. The value of the annual output of these 

in: the United States approximates $2,500,000 in the raw or undressed 

state. 

Leather is made from the skins of practically all the aquatic mam- 

mals and of most of the species of fish, but these usually rank 

among novelty or fancy leathers. Seal leather is produced in large 

quantities, the value of the annual product averaging $1,500,000. 
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The hide of the beluga, or white whale, is one of the best of allskins 

for leather purposes, on account of its durability, strength, and. pli- 

ability. It is sold as porpoise leather, and probably $200,000 worth 

of tanned hides are marketed annually. Alligator skins are also 

obtained in large quantities, and owing to the peculiarity of their 

markings, are used entirely as fancy leather. Tanned walrus hides, 

especially the thick ones, are in great demand for polishing-wheels 

and other mechanical purposes, and about $100,000 worth are sold 

annually. Among the aquatic skins used to a less extent for leather 

purposes may be mentioned sea-lion, porpoise, sea-elephant, and a 

very large variety of fish skins, especially those of sharks. 

Of the hard substances existing in the form. of shells, bones, scales, 

ete., shells are by far the most important. Nearly, if not quite, 

1,000,000 tons are secured annually in the United States, consisting 

principally of the shells of oysters, clams, river mussels, and a very 

much smaller quantity of other varieties. A fair valuation of these 

at the places of consumption would doubtless amount to $1,500,000; 

to this should be added about $600,000 as the value of pearls secured 

during the last year in the Mississippi Valley and elsewhere. The 

value of the shells secured outside of the United States, principally 

mother-of-pearl shells, amounts to $5,000,000 or $6,000,000 annually, 

and the pearls secured sell for nearly an equal amount. Pearls are 

not obtained in the seas in such large quantities as formerly, but their 

value is greatly increased. The manufacture of mother-of-pearl and 

sweet-water shell in the form of buttons, buckles, knife-handles, 

pistol-stocks, etc., gives employment to nearly 10,000 persons in this 

country and to probably three times that number in Europe and 

elsewhere. 

The yield of whalebone in the United States fisheries is less than 5 

per cent as much as it was 50 years ago, but the reduced yield has 

been largely counterbalanced by the inerease in value per pound. 

The product in the American fisheries now approximates 120,000 

pounds each year, worth $500,000, and about $150,000 worth is obtained 

in all other parts of the world. At the present market price the total 

value of whalebone secured in the United States fisheries since 1850 

is not far from $200,000,000. 

Comparatively little tortoise shell is produced in this country, the 

annual yield approximating $12,000 in value. The West Indies, 

South America, Africa, East Indies, Pacific islands, ete., supply 

probably $500,000 worth each year, much of which is manufactured 

in the United States. 

Little economic use is made of fish scales, except in the production 

of artificial pearls and other ornamental objects. Unique and attract- 

ive artificial flowers are made from the scales of .sheepshead, tarpon, 

drum-fish, channel bass, ete. 

Cuttlebone and coral are not produced in the United States, but 

large quantities are imported into this country. 
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The yield of ivory in the form of walrus tusks, sperm-whale teeth, 

ete., is small at present, amounting to less than $25,000 annually. 

The principal industrial use for bones of aquatic animals is for 

conversion into fertilizer. Several varieties of curious bones are used 

for ornamentation, but their aggregate value is inconsiderable. 

The sponge output of Florida approximates $500,000 annually, and 

the value of the product throughout the world is probably not far 

from $5, 000,000. 

The uses of seaweeds are numerous. They furnish thousands of 

tons of fertilizer, many nutritious foods, and a variety of chemicals, 

especially iodine and bromine. Other uses are in sizing fabrics, as a 

mordant in dyeing, in refining beer, in making paper, fishing lines, 

ropes, for stuffing upholstery, packing porcelain, ete. The Japanese 

have been especially adept in discovering uses for seaweeds. 

Glue-manufacture provides an outlet for the profitable use of much 

waste in dressing dried codfish. This material was formerly dis- 

earded as useless, but now tens of thousands dollars’ worth of 

choicest glue for postage stamps, court-plaster, adhesive paper, labels, 

envelopes, for mechanical purposes, and for sizing of straw goods 

and textile fabries, and likewise office and domestic mucilage are 

manufactured from fish skins. The product is very much stronger 

and more durable than glue made from the skins of mammals. 

Tsinglass made from the sounds or swimming bladders of sturgeon, 

hake, cod, squeteague, etc., is used for clarifying fermented liquors, 

the cellular construction forming a sort of net which carries down 

floating particles. However, the use of this material has been much 

reduced, owing to the numerous substitutes obtained from domestic 

animals. 

Commercial albumen may be made from the eggs of cod and other 

species, but it has not yet been extensively manufactured. 

The preparation of oils and fertilizers, to which the present report 

is devoted, is intimately associated, especially in the case of the men- 

haden industry. The tissues remaining after the extraction of oil 

from herring and other waste fish, from the blubber of seals, porpoise, 

and the like, from the livers of cod and related species, the livers of 

sharks, from the waste parts of fish in dressing, ete., are commonly 

prepared for fertilizing purposes, and the preparation of the two 

materials is usually carried on in the same factory and in some 

instances by the same workmen. [or this reason it appears desirable 

to combine in one paper the account of the preparation of oils and 

fertilizers from aquatic products. This paper, however, is divided into 

two parts, one relating to the preparation, characteristics, and uses 

of fish oils, fats, and waxes, and the other to the utilization of aquatie 

products as fertilizers. 



FISH OILS, FATS, AND WAXES. 

GENERAL REVIEW. 

Previous to 1600 there was comparatively little demand for oil of 

any kind. Tallow dips, pine knots, and the like afforded the princi- 

pal means of illumination. The quantity of machinery in use was 

small and lubricants were in little demand. The leather industries 

were undeveloped and the greases required in currying were obtained 

principally from the fat of the animal furnishing the skin, supple- 

mented later by certain vegetable oils. 

The value of whale oils for purposes of illumination was not unknown 

previous to the seventeenth century, but the fishermen were unequal 

to the task of capturing the cetaceans, in large numbers. A few that 

drifted ashore were secured, the use of the oil for illuminating pur- 

poses developed; and, as the experience and daring of the fishermen 

increased, their wanderings extended not only offshore, but to distant 

seas. After the invention of the Argand burner in 1784, whale oil 

became the principal illuminating agent, and at the beginning of the 

nineteenth century it was in general use. Not only were residences 

lighted with it, but also streets and municipal buildings. A large 

quantity of sperm oil was used in residences of the wealthy and also 

in lighthouses, that being the principal iUluminant in the coastal lights 

of the United States, England, Scotland, Ireland, France, and other 

advanced countries up to 1852. The currying trade had in the mean- 

time increased in importance, and grease for softening was secured 

in the form of oil from seal, walrus, sea-elephant, cod livers, ete. 

The increasing use of machinery resulted in an enhanced demand for 

a lubricant, which was generally furnished in the form of sperm oil. 

This resulted in very high prices; sperm oil, for instance, ranged 

from $1 to $2 per gallon, although the fishery increased until it was 

one of the most important organized industries of the world. Other 

fish oils became important commercial products, including oils from 

the livers of cod, haddock, sharks, ete., from herring, menhaden, 

sardine, pilchard, and other species of the Clupeide family, and a 

miscellaneous variety of minor importance. 

The continued upward tendency in prices, as a result of an increased 

demand, led to endeavors to find substitutes. Lard oil was success- 

fully introduced as a summer lubricant in the place of sperm oil for 

ordinary uses. Colza or rape-seed oil likewise entered into competi- 

tion with it as an illuminant, and the process of refining was improved 

until it became a fairly satisfactory substitute at about half the price. 

In 1852 France adopted colza in place of sperm oil as a light-house 

illuminant, and in 1845 it was adopted in the light-houses and light- 
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ships of Great Britain. The difficulty of obtaining rape-seed oil in 

the United States and the importance of the whaling industry to the 

national welfare caused the use of sperm oil in this country for ten 

years longer, when through the researches and experiments of Pro- 

fessor ilenry it was found practicable to use lard oil, and in 1862 that 

became the illuminant in the light-houses of the United States. A 

few years later both colza and lard oils were superseded by forms of 

petroleum. 

Not only did the products of petroleum take the place of aquatie- 

animal oils as illuminants, but they seriously interfered with them 

in the markets as lubricants. Then came the development of render- 

ing and refining a large number of vegetable oils, which are now 

used for many purposes formerly served by fish oils. Among these 

vegetable products are olive oil, cotton-seed oil, linseed oil, and, to a 

less extent, palm oil, cocoanut oil, corn oil, ete. The employment of 

these substances and a large decrease in the abundance of whales 

have resulted in a great reduction in the extent of the whale fishery, 

the fleet decreasing from 735 vessels in 1846 to 38 in 1902. Those 

marine enterprises more or less associated with the whale fisheries, 

as the taking of seals, sea-elephants, walrus, etc., have decreased corre- 

spondingly. 

Fish oils have therefore, to a large extent, given place to land 

products, and their diminished sale and reduced price have greatly 

decreased the prosperity of many fisheries. At present the use of fish 

oils for illumination as compared with that of mineral oils is very 

small in those countries where the latter are obtainable, their prin- 

cipal use being in miners’ lamps. But among many semicivilized 

people, especially those of subpolar regions, marine-animal oils are 

more easily obtained than petroleum, so that the native products con- 

tinue in use. And notwithstanding the large amount of mineral oils 

now used for lubrication of heavy machinery, there is yet an extensive 

demand for fish oils for that purpose, experience having shown that by 

their judicious blending with hydrocarbon oils a greater uniformity of 

lubrication is secured, and that less quantity is required than by use 

of mineral oil alone. The outlook for an increased use of fish oils in 

leather-dressing is said to be not encouraging, owing to a decrease 

in ‘“‘hand-stuffing” and the increasing popularity of chrome tannage, 

in which only a small quantity of oil is required, and that usually a 

superior quality of neatsfoot. There is a wide field of technical uses 

wherein certain fish oils can not readily be dispensed with, espe- 

cially for lubricating delicate machinery, in steel-tempering and serew- 

cutting, as a body for paints to be applied to out-of-door surfaces, in 

the textile trades where only saponifiable oil can be satisfactorily 

employed, ete. 

In addition to their many technical uses, marine-animal oils are 

also used for nourishment to a considerable extent. The Eskimos 

and other primitive people depend very largely on the blubber of 
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seals, walrus, and whales, for food supplies. Among more civilized 

nations fish oils are not used ordinarily as an article of diet; an excep- 

tion, however, is the well-known and valuable cod-liver oil, of whieh 

twenty or thirty thousand barrels are annually consumed. in cases of 

malnutrition. Certain therapeutie qualities are also attributed to 

various minor oils, as those from the shark, eulachon, manatee, 

dugong, alligator, terrapin, ete., but the use of these is not general. 

The marine-animal oils are divisible into four principal groups, viz: 

(1) blubber oils; (2) head oils; (3) liver oils, and (4) body oils. The 
blubber oils are obtained from the layer of fat between the skin and 

the flesh or muscular tissues of whales, seals, walrus, sea-lion, por- 

poise, black-fish, ete. Head oils are secured from cavities in the skull 

and from other head parts of sperm whales, black-fish, porpoise, 

sword-fish, halibut, ete. Some of these are of superior quality, as 

those of the black-fish and porpoise, for instance, which sell for $5 to 

$10 per gallon. ‘The head oil of the sperm whale yields the valuable 

spermaceti. Those of the third group are obtained principally from 

the livers of cod and toa less extent from haddock, hake, pollock, 

cusk, ling, sharks, and skates. The bodies, heads, and viscera of 

these fish are so slightly oleaginous that they are rarely utilized eco- 

nomically for oil purposes. The body oils, or fish oils,“ as they are now 

generally known commercially, are obtained principally from species 

of the herring family—the menhaden in America, the herring, sar- 

dine, and pilehard in Europe, and the iwashi in Japan. In ease these 

fish are used for food in large quantities, the viscera are generally 

devoted to oil-rendering. Most of the other species of food-fish con- 

tain so little oil that it is profitable to use only the intestines or other 

refuse dressings for this purpose. And in some the yield of oil is so 

small that not even the waste parts can be profitably utilized in this 

manner. In addition to the foregoing, there are a number of oils 

produced in various localities which enter largely into the domestic 

economy of those procuring them and yet are of little commercial 

importance, as alligator oil, turtle oil, terrapin oil, ete. 

The total annual product of crude oil from marine animals through- 

out the world is estimated at 18,500,000 gallons, of which 5,500,000 

represents the product from the blubber and fat of whales, seals, and 

the like; 5,500,000 gallons is from the livers of cod, shark, ete., and 

7,500,000 gallons from menhaden, herring, sardine, and other species, 

including waste in dressing fish. 

Even a brief survey of the fish-oil industries reveals the fact that 

they are not by any means so extensive as the natural resources per- 

mit. True, the right-whale fishery is prosecuted apparently to an 

«The term ‘‘fish oil” is used by chemists and other technologists as comprising oils from all 
aquatic animals. Previous to 1800 it generally referred to whale oils. At the present time its 
commercial use is generally confined to oils obtained from fish alone. In a restricted sense it 
refers especially to oil obtained from the principal species of the herring family in the locality 
in which the term isapplied. Thus ‘fish oil” on the Atlantic coast of the United States indi- 
cates in a restricted commercial sense the oil of the menhaden; in Norway, the herring; in 
France, the sardine; in Japan, the iwashi, etc. 
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extreme limit, and the same is possibly true of the seal fisheries of 

certain regions. However, there is probably no other oil-yielding 

fishery of which the same can be said. Sperm whales are more numer- 

ous than they were fifty years ago, when the United States employed 

300 vessels in their capture, securing 100,000 barrels of oil annually, 

as compared with the present product of less than 20,000 barrels. 

Porpoise and other small cetaceans exist in such large numbers that 

hundreds of thousands if not millions of gallons of oil can be secured 

from them. Only a very small percentage of the oil-yielding sharks 

are utilized. Much greater quantities of menhaden might be taken 
than are secured at present, and comparatively little of the abundant 

waste fish and dressings or refuse from the markets, canneries, etc., 

are used in oil-production. 

The principal reason for this is that the present economie condi- 

tions do not warrant an extension of these industries. The market 

for fish oils is regulated by that of the mineral and vegetable prod- 

ucts which are used as substitutes, and which can be sold at very low 

prices, making it necessary to exercise very great economy in the 

production of fish oils. Vessels, factories, etc., already on hand may 

be used, but in the United States at least it is questionable whether 

the building of new and costly equipment for oil-production would 

prove profitable under present market conditions except in specially 

favorable instances, unless the closest economy be practiced. The 

vessels composing the present sperm-whaling fleet, for instance, may 

be kept employed with a fair profit, but with the present prices the 

fitting out of expensive new vessels can scarcely meet with a large 

return on capital invested. The present equipment of menhaden 

steamers and factories was built and paid for during a “period of 

prosperity, when menhaden oil was high in price, and they may be 

continued in service with profit, but the conditions are not encour- 

aging for a great extension of the industry. If a profitable market 

could be found for the product, the yield of fish oils throughout the 

world could probably be increased many times its present extent. 

THE WHALE OILS. 

BRIEF REVIEW OF THE WHALING INDUSTRIES. 

It is scarcely within the province of the present report to enter into 

a detailed history of the whale fisheries, unquestionably the most 

picturesque and once the most extensive of all marine industries of 

the world. In order, however, to present a fair idea of the produc- 

tion and utilization of whale oils, it is desirable to review briefly the 

history and present conditions of these industries. 

Whales are divisible into two groups, (1) toothed whales and (2) 
bone-bearing or whalebone whales. ‘To the first group belongs the 

sperm whale or cachalot, which yields sperm oil, spermaceti, ivory, 

and ambergris. This group also includes the bottle-nose whale, the 
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pilot whale, the beiuga or white whale, and many species which are not 

popularly known as whales, including the narwhal, grampus, orca or 

killer, dolphins, porpoises, ete. The bone-bearing whales are divisi- 

ble into two classes, (@) smooth whales and (>) furrowed whales, or 

rorquals. The first embraces the right whales of different species 

and the bowhead or Arctic whale, all of which are prized for their oil 

and baleen. Of the rorquals, or those whales possessing longitudinal 

folds of blubber on throat and stomach, may be mentioned the hump- 

back, finback, sulphur-bottom, and California gray whale. As these 

are ordinarily difficult of capture and are of minor value, the whale- 

bone being rather short for commercial use, they have not been pur- 

sued so extensively as have the sperm, right, and bowhead whales. 

In the United States markets the standard varieties of oils are ‘‘ sperm 

oil” and ‘‘ whale oil,” and sometimes ‘‘ humpback oil.” ‘* Whale oil” 

is a mixture of the product of all whales except the sperm whale, and 

sometimes includes that of black-fish and walrus. 

The use of whale oil appears to be of ancient origin. Doubtless it 

was first obtained from whales accidentally stranded on the shores, a 

more frequent occurrence during the early abundance of the cetaceans 

than at present, when their numbers have been so greatly reduced by 

excessive fisheries. As the demand for the oil increased beyond the 

supply available from stranded whales, individuals sighted from the 

shore were attacked and beached. Owing to the frailty of the boats 

and equipment, this was a more daring attempt than might be sup- 

posed. It is difficult to trace the origin of the fishery, but certainly 

it was prosecuted a thousand years ago. 

Just prior to the Revolutionary war, according to Starbuck and 

other authorities, there were 183 American vessels in the right-whale 

fishery of the North Atlantic waters, and 125 were engaged in cruis- 

ing for sperm whales from Newfoundland to the coast of Brazil. The 

Revolutionary war and the war of 1812 interfered with the fisheries; 

but during the period of peace following 1815 they increased greatly 

in extent until 1846, when the fleet numbered 678 ships and barks, 35 

brigs, and 22schooners, a total of 735 vessels, with an aggregate ton- 

nage of 253,189 tons, and a value of $21,075,000, exclusive of outfits 

and supplies. The entire capital invested in the fishery and its asso- 

ciated industries at that time approximated $40,000,000, and 40,000 

persons derived from it their chief support. During the same year 

the whaling fleet of all Europe numbered but 230 vessels. The crude 

value of the American catch from 1840 to 1860 averaged about 

$8,000,000 annually. The greatest value was in 1854, when 2,515,924 

gallons of sperm oil worth $1.453 per gallon, 10,074,866 gallons of 

whale oil worth 592 cents per gallon, and 3,445,200 pounds of whale- 

bone worth 594 cents per pound were secured, the total value being 

$10,802,594. In the preceding year, 1853, the total product was 

3,246,925 gallons of sperm oil, 8,195,591 gallons of whale oil, and 

5,652,300 pounds of whalebone, the whole valued at $10,766,521. 
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Sperm oil and whale oil then served nearly all the diversified uses 

for which oil was required, the chief exception being leather-dressing, 

for which neatsfoot and cod oils were largely employed. The prin- 

cipal uses were as illuminant, lubricator, in cordage-manufacture, 

screw-cutting, and steel-tempering. The streets of the principal cities 

were lighted with the oil, and theaters and public buildings were 

lighted with gas made from the foots. A stock anecdote at the time 

referred to foreign sailors climbing up the posts of the New York 

street lamps to drink the whale oil, thus leaving the city in darkness. 

The extent of the fisheries soon began to tell on the abundance of 

the whales, necessitating much longer and more costly voyages, and 

consequently higher prices for the products. With the increased price 

came the active search for substitutes, and colza oil and lard oil were 

largely employed. The competition, however, had little effect on the 

market for whale products until the adoption of petroleum as an illu- 

minant, and subsequently as a lubricant. Its dangerous qualities 

at first greatly checked its use, but as improved methods of refining 

were introduced it was quite generally adopted and proved most influ- 

ential in decreasing the profits of the whale fishery. 

The restricted market and the reduced price resulted in a gradual 

decrease of the whale fishery. Various agencies accelerated this 

decrease, while others retarded it. Among the former may be men- 

tioned the destructive influences of the civil war, including the sink- 

ing of 36 vessels in blockading Charleston Harbor, and the burning 

of 46 vessels, with outfit, supplies, and cargoes by privateers; also 

the loss of 53 ships in the ice of the Arctic Ocean in 1871, and a similar 

abandonment of 12 vessels in 1876. Among the agencies tending to 

retard the decrease in the fishery is the greatly enhanced value of 

whalebone, which increased from 13 cents per pound in 1835 to $7 per 

pound in 1891. Indeed it is the whalebone market alone which sus- 

tains the present right-whale fisheries of the world. The table on 

page 204, showing the annual produet of sperm oil and whale oil from 

1860 to 1902, inclusive, presents a fair idea of the gradual reduction 

in extent of the American whale fisheries. Owing to the decreased 

extent of the fishery, sperm whales are increasing in numbers and 

are apparently more abundant at present than at any time since the 

fifties. The bowhead and right whales, however, are doubtless more 

scarce than at any time since their capture became an object of com- 

mercial pursuit. 

In 1901, the 20 sperm-whalers cruising in the Atlantic Ocean met 

with good success, especially those on the Hatteras and Charleston 

grounds, securing 12,550 barrels of oil, according to the Whalemen’s 

Shipping List, an average of 627 barrels to each vessel. The same 

season in the Arctic and North Pacific, however, was the poorest for 

many years. The fleet there consisted of 11 steamers and 6 barks. 

Three steamers were lost, and the total catch was only 43 bowheads 

and 15 right whales, as compared with 80 bowheads and 14 right 
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whales in 1900. The yield of oil approximated 2,870 barrels, and of 

whalebone 105,150 pounds. Five barks were employed in sperm- 

whaling off the coast of Japan, taking 4,100 barrels of oil. The mar- 

ket for sperm oil in 1901 opened at 55 cents per gallon, but gradually 

increased and closed the year at about 68 cents per gallon. The 

price of whale oil at San Francisco was 32 to 38 cents and in the 
Eastern markets 38 cents per gallon. 

In 1902 the whaling fleet of the United States consisted of 8 steamers, 

18 barks and brigs, and 12 schooners, aggregating 8,366 tons. Of 

these, 11 barks and 10 schooners were sperm-whale fishing in the 

Atlantic Ocean, 8 steamers in the Arctic, 6 barks in Okhotsk Sea and 

off the coast of Japan, 2 schooners in Hudson Bay, and 1 brig at Deso- 

lation Island. 

The total whale-oil product of the world at present approximates 

3,000,000 gallons yearly; of which 750,000 gallons are produced by the 

United States fisheries, 900,000 by those of Norway, and the remain- 

der by Seotland, Russia, Japan, Newfoundland, and other countries. 

THE BLUBBER AND ITS YIELD OF OIL IN DIFFERENT WHALES. 

The blubber is a layer or blanket of fat lying between the skin and 

the flesh or muscles and encompassing the bodies of all cetaceans 

and likewise of most of the other aquatic mammals. It varies in 

thickness from 1 to 22 inches, according to the species, size, and 

condition of the animals. The blubber of right whales is thicker, on 

an average, than that of the cachalot or sperm whale, although an 

individual of the last-named species has afforded fat 22 inches thick. 

The blubber of most species is tough and elastic, but that of the 

humpback is soft and yielding, and the ropes and chains encompassing 

it tear out easily. The blubber of poor whales is hard, compact, and 

tenacious; but when the animals are fat it is softer and yields oil 

readily, even when handied. In color it varies from a yellowish or 

dirty white to a somewhat unusual pinkish or reddish cast. The 

whitish blubber is usually found on young whales, more especially 

sucking calves, and is of a milky appearance. That of old whales 

has a coarse grain, and yields or gives out the oil freely; hence it is 

not so difficult to boil as is the fat of young whales, from which it is 

almost impossible at times to extract the oil, the texture being so fine 

and close. 

In case of the baleen whales the blubber from all parts of the ani- 

mal is commingled and boiled together. With the sperm whale, how- 

ever, the process of saving the oil is different. The most valuable oil 

of this species is found ina large cavity or reservoir known as the 

“ease,” situated anterior to the cranium, which yields clear oil and 

spermaceti, in equal quantities. These products are known as ‘‘ head 

matter.” Lying beneath the case is a wedge-shaped mass of pinkish 
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fat, composed of oil, spermaceti, and ‘‘ white horse,” the last being am 

extremely tough and sinewy blubber-like substance found about the 

head and neck, as well as upon other parts of the whale. The lower 

anterior portion of the junk, known as the ‘‘nib end,” is similar to the 

body blubber and devoid of spermaceti. Spermaceti is also found on 

certain parts of the body, especially in the core of the ‘‘hump” and 

about the ‘‘ridge,” situated along the back toward the ‘‘ small,” but 

not in so great abundance as in the ease. The yield of the head 

averages about one-third of the total oil-product of the sperm whale. 

Instances have been reported, however, in which it has been 50 per 

cent and even as high as 60 per cent of the total. 

The following parts in the sperm whale are utilized as an oil-yield- 

ing product: The body blubber, case, junk, hump, ridge, lower jaw, 

head skin, scalp, small flukes, vertebrae, and fin bones. The bones 

of all whales are porous or spongy in texture, and the cavities are 

filled with more or less oil. The small bones, such as the fin bones 

and the vertebre, as well as the ‘‘ pans,” or broad posterior extremi- 

ties of the lower jaw-bone, are chopped up with axes and boiled out. 

The cranium, or, as it is known to whalemen, the ‘‘sealp,” is gener- 

ally thrown overpdoard, but sometimes it is chopped up and_ boiled. 

The ‘‘head skin,” or the great mass of fat covering the scalp, may be 

rendered if whales are scarce, but when they are plentiful its utiliza- 

tion is not profitable. Some of it is exceedingly tough, and the small 

quantity of oil it contains is difficult of extraction. 

Whales are generally rated by the amount of oil which they yield 

rather than by the size or length. The yield is expressed in barrels, 

and an animal may be a ‘*40-barreler” or a ‘‘100-barreler.” In 

appearance they are often deceptive, the largest ones not always 

yielding the greatest amount of oil. Usually the whalemen approxi- 

mate the product with remarkable accuracy, but sometimes their 

guesses miss the mark widely. Blubber yields about 75 per cent of 

its weight in oil, 4 tons of blubber producing about 3 tons of oil, each 

containing 252 gallons wine-measure. Sperm whales yield from 5 to 

145 barrels of oil, averaging about 25 or 30 for the cows and 75 to 90 

for the bulls. 

The oil-producing parts of the right whales are the body blubber; 

the tongue; the head gear, comprising the head, scalp, throat, lips, 

and head skin; and the blubber on the fins. The right whales 

yield a larger quantity of oil than the cachalot, and the bowhead or 

Arctic whale yields a larger quantity than the right whale of tem- 

perate waters. In 1861 the General Pike, of New Bedford, took < 

right whale on the Kadiak ground which stowed down 274 barrels of 

oil. The sehooner Lizzie P. Simmons, New London, killed a bow- 

head whale on October 28, 1882, in Cumberland Inlet, which yielded 

2,550 pounds of whalebone and 6,000 gallons of oil, the value of the 

former being $7,687 and of the latter $3,500, a total of $11,187 from 

a single animal. According to whalemen, the right whales now cap- 
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tured are not so large as formerly, but the sperm whales seem to 

average about the same. 

The humpback whales and the finback whales of all oceans are fre- 

quently captured by deep-sea whalemen and often by shore whalemen, 

especially in the Finmarken fishery. Since both of these varieties 

usually sink when killed, they are rarely hunted except ‘‘on sound- 

ings.” The oil-yielding portions of the humpback are the body blubber; 

head skin; lips, which are small; tongue; entrail fat, the source of a 

large percentage of the oil, and the striated folds of fat on the breast 

and abdomen. The entrail fat resembles very closely in appearance 

the corresponding fatty substance of the ox; its oil is of the same 

grade as that of the blubber of this species, which is equal in grade 

to the oil of right whales. 

Not only are the oil and whalebone yielded by finback whales much 

less in quantity, but they are also inferior in quality to those obtained 

from the right whales. For this reason, and also on account of their 

great activity and the difficulty of capturing them by harpooning, 

they were formerly neglected by whalers; but since the employment 

of steam vessels with bomb guns and explosive lances an extensive 

fishery for them has been established on the Norwegian and New- 

foundland coasts and minor fisheries on the coasts of Russia and Japan. 

The California gray whale is occasionally taken in the lagoons of 

Japan and on the west coast of the United States. The oil-bearing 

parts of this species which are utilized are the body blubber, head 

skin, throat, lips, flukes, and entrail fat. According to Capt. George 

O. Baker, of New Bedford, during several years following 1866 a brig 

from New Bedford, Mass., made quite a business of catching California 

gray whales for the food markets of Japan. 

The bottle-nose whale, so called from the peculiar shape of its head, 

yields on an average about 12 barrels of oil. The principal places 

where this species is caught are along the edges of the ice fields of 

northern Europe, between Bear Island and Iceland, the fishery being 

prosecuted principally by Norwegians hailing from Ténsberg and 

Sandefjord. Like the sperm whale, the bottle-nose possesses a quan- 

tity of oil in the cavity of the head, which yields spermaceti in the 

process of refinement. The blubber oil of the bottle-nose comes next 

to sperm oil in quality. It gives no residuum, and is therefore 

employed for lubricating small machines, spindles in mills, ete. 

Besides the above, a number of minor cetaceans are occasionally 

utilized for their oil; among them the orca or killer whale, the nar- 

whal, the beluga or white whale, the black-fish, and the porpoise. 

These have a coating of blubber ranging from one-half to 4 inches 

in thickness, and, although not extensively sought after, many are 

taken in various parts of the world. 

The beluga is plentiful in the Arctic seas and in the North Pacifie 

and comparatively numerous on the Labrador coast and in the St. 
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Lawrence River, where it forms the object of a small but profitable 

fishery. The steam-whalers sometimes pursue and capture it in great 

numbers in the Arctic, but only when the Greenland whale can not 

be found, for the yield of oil is small and the animal is so swift and 

active that it is not readily captured. The adult is from 10 to 15 feet 

in length, and of a creamy white color. The blubber is about 2 inches 

thick, and each animal yields from 20 to 100 gallons of oil exeellent in 

lubricating qualities. 

The orea affords a good variety of oil, but owing to its aggressive- 

ness it is not often attacked by the whalers. It has occasionally been 

captured on the New England coast, and has also been taken on the 

west coast of Africa, especially off Walfisch Bay. The blubber is 2 

or 3 inches thick, and simila~ in color and texture to that of the sperm 

whale. 

The narwhal yields a small quantity of oil, which is used consider- 

ably by the Eskimos and Greenlanders. It is ordinarily very pale 

in color, in fact almost colorless. The narwhal is not usually an 

object of pursuit by our whalemen, as its capture is surrounded with 

many difficulties, owing to its retreats in the ice floes. The valuable 

black-fish and porpoise oils are discussed in a separate chapter. 

The following tabulated statement of the yield of oil from the sey- 

eral species of cetaceans has been prepared with much care after con- 

sultation with the most experienced whalemen of various ports: 

Yield of oil in bar- 
rels of 314 gallons. 

Species. aaa 
Tae 
Vans Average. 

Right whale, Pacifie 2002222282 bie 5 2 Soe A ae ee ee ee | 25 to 250 90 
Rightiwhailes-Atlanticls 22 See oe Oe ee ee |e DLE 75 
IBOw head’ See eo ee eee ee a Oe ee | 80 250 100 
Sperm whale BS 5 145 45 
Humpback, Pacific __- 10) HO 42 
Humpback, Atlantic _-- 10-100 40 
lalinenvole leh vetako. Woon oe eee 10 70 35 
Hinback, Atlantic #22: 22 2 3g $4 ae ee ee eee 20 60 38 
California gray whale -_--.-------- ERR Pain wpb herons: iv ge Bat LR oe | 15 60 30 
IPobile=nose whale iter. so. Seete Sas ee ee eee | bea 25 12 
Oreaion killer whale... 22. - 22 ote. eee eens fe oe eg eee eee eee eee | 6 2h 
iBeludearor Winiteiwhales.< 2522 382 2 ose 2S Sk Sn eee ee eee 2 3 14 
BI RCSB ae ee oo es oes oe rn eek ree ee ee Soe: 4 + lt 

The methods of cutting-in and removing the blubber have already 

been deseribed by numerous writers, and especially by James Temple 

Brown,“ rendering unnecessary any extended description in this paper. 

Suffice it to state that the whale is attached to the side of the vessel, 

and by cutting in a spiral line and at the same time rolling the 

eetacean, the blubber is removed in a helical strip 5 or 6 feet wide, 

and this is boarded in lengths of 12 or 15 feet, called ‘‘ blanket-pieces.” 

The manner of doing this and of boarding the head gear is germane 

to nautical engineering rather than to the subject of oil-rendering. 

«Fishery Industries of the United States, Vol 2, Sec. 5, p. 278. 
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REMOVING BLUBBER FROM WHALE BEACHED ON CALIFORNIA COAST. 

TRY-WORKS ON MODERN WHALER, LOOKING AFT. 
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CONVERSION OF THE BLUBBER INTO OIL. 

The following notes on the present methods of converting whale 

blubber into oil are the results of inquiries and investigations made 

by the writer during the last four years, and especially in October, 

1901, when many practical whalemen were interviewed. Especially 

are we indebted to Capt. George O. Baker, Capt. Charles 1. Robbins, 

Capt. James Avery, and Mr. W. R. Wing, of New Bedford, Mass. 

The reduction of oil from the solid mass of blubber, though tedious 

in detail, is an operation of simple character, requiring merely that 

the substance shall be exposed to heat. The blanket-pieces, 12 or 

15 feet long and 5 or 6 feet wide, are first “‘leaned,” consisting in 

removing the pieces of muscles which cling to the fat during the 

process of cutting-in. By means of spades they are cut into smaller 

sections, called ‘‘ horse-pieces,” about 2 feet long and 6 inches wide. 

These are passed to the mincers. If the blubber is too thick, say 

over 12 inches, it is sometimes split before it is minced. 

Two methods of mincing the blubber are employed, viz: by hand 

and by machinery. The former was the first adopted and is gener- 

ally used at the present time. It is extremely laborious, but most 

whalemen prefer it, since the pieces are minced more uniformly and 

consequently the oil boils out more freely. The horse-pieces are laid 

lengthwise and with the flesh side downward upon a bench called 

the ‘‘mineing-horse,” and are scored or cut into slices varying from 

one-fourth to three-fourths ineh thick, called ‘‘ minced horse-pieces.” 

The knife cuts through the skin, but is stopped within about an inch 

of the base, so that fhe slices are held together like the leaves of a 

book, and in this condition they are pitched into the try-pots. 

The try-works are built of brick athwartships between the foremast 

and the mainmast. The usual dimensions are 8 or 10 feet long, 7 or 

8 feet wide, and about 44 feet high. The first course of bricks, or 

the base, is laid in openwork, forming channels through which the 

water may freely circulate. The fireplaces, or ‘‘ arches,” as they are 

known aboard a whale ship, are strengthened by pieces of iron and 

are furnished with sliding doors. Two large metallic try-pots are 

placed within the try-works, with their bottoms resting upon the 

arches or furnaces. These are shaped like the old-fashioned 3-legged 

pots so intimately associated with the domestic hearths of our fore- 

fathers. They range in capacity from 120 to 200 gallons each. 

While boiling the blubber, the fires are kept up day and night. 

Naturally, the fuel supply is an item of no small consideration to the 

whalemen. A quantity of cord-wood, each stick sawed into two 

pieces, and all kinds of refuse wood are included in the vessel’s outfit 

and relied upon for starting the fires. But when fairly under way the 

highly combustible residue of the fat, known as ‘“‘scrap,” is mainly 

depended upon. Once in awhile a whale is secured so fat that the 

scrap is not sufficient to keep the fires going and the ‘‘fat lean” and 

F. C. 19022—13 



194 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

similar materials are burned, and sometimes even a part of the rich 

blubber is consumed as fuel in order to save the remainder. 

It is well known that the boiling point of oil far exceeds that of 

water. So intense is the heat at times that the solder upon the imple- 

ments used about the pots is melted. It is important that all water 

should be expelled in order that the oil may not become rancid when 

barreled. It is equally important that every precaution should be 

taken to prevent water from getting into the pots during the process 

of boiling, the action of the oil under such circumstances depending 

upon the quantity of the extraneous fluid which is suddenly brought 

in contact with it. If the pots are not sheltered heavy rain may cause 

the oil to foam up, and when the vessel ships a heavy sea or when a 

very heavy rainstorm occurs, the contents of the pots are apt to throw 

up an immense cloud of steam and seatter the seething oil. Commu- 

nicating with the fire, the oil is ignited with a flash, and the streams 

of burning liquid pour out upon the deck, sometimes with disastrous 

effect. As soon as the contents of the pots show a tendency to boil 

over, pieces of fresh blubber are pitched in, and if this is not suffi- 

cient the fire is immediately banked. 

To prevent the vagrant pieces of lean which have accompanied the 

blubber from clinging and burning to the side and bottom of the pot 

and thus darkening the oil, the boiling mass is vigorously stirred. 

This is one of the most important duties in the process of oil-rendering. 

Instruments are never used on a whale ship for testing the heat or 

culinary condition of the oil; the men rely mainly on their experience 

as to the best time for removing it, Judging either by the color of the 

serap or by spitting into the boiling mass, this producing a peculiar 

crepitating noise when the blubber has been sufficiently cooked. 

As fast as the pieces of blubber are resolved into oil, the residuary 

fragments are transferred to a rough box called the ‘‘scrap-hopper ” 

or ‘‘strainer-cooler.” Its size depends upon the dimensions of the 

try-works, but usually it holds from 1 to 15 pots of scrap. It consists 

of two compartments, the upper portion, or hopper, for the scrap and 

the lower part for the oil, the two separated by a wooden partition 

containing numerous holes, so that the oil may readily drain from the 

material. 

The best and most economical way of utilizing the scrap has always 

been an important problem tothe whalemen. The body of the sperm 

whale usually boils out freely, and consequently the scrap is dry, 

contains little oil, and is valuable only as fuel. The refuse of the 

right whale, however, retains considerable oil, and the whalemen are 

averse to burning it until after they have extracted the oil by com- 

pression. The scrap from both the sperm and the right whales is 

regarded as an important fuel supply and is economically saved at 

each fare during the voyage and used for boiling the blubber of whales 

taken subsequently. 

Although the oil may be thoroughly cooked when the first scrap 
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is removed, it is not bailed off, the usual plan being to fill the pot 

with fresh blubber and again boil it down until the pot is full. In 

this manner the hot oil melts the cold blubber and the latter reduces 

the temperature of the oil already rendered. 

The bones of cetacea contain more or less oil, but they are utilized 
in oil-rendering only when whales are scarce. On a good voyage the 

endoskeletons are thrown overboard as fast as the coating of fat is 

removed, provided they are not required for fuel. 

The blubber of the ‘‘small” and the lobes of the flukes are cut into 

horse-pieces and boiled out with the body blubber, being of the same 

nature. The entrail fat of the humpback whale may be boiled by 
itself or with the blubber, whichever is more convenient, the oil of the 

fat and that of the blubber being of the same grade. The fins of the 

sperm whale are cut up with spades; the fatty covering is boiled with 

the body blubber, and the bones with the fat-lean. The oleaginous 

covering of the fins of the right whale is cut into horse-pieces and 

boiled with the body blubber; the fin bones of this species are rejected. 

The head skin, or the fatty covering of the crown of both the right and 

bowhead whales, and, indeed, the ‘‘headgear” of both, are cut into 

horse-pieces and run through the pots with the body blubber. 

The tongue of the bowhead as well as of right whales is also reduced 

to horse-pieces and boiled out. The tongue blubber is close-grained, 

orof much finer texture than that of the ordinary blubber, and is usu- 

ally boiled out last. When ‘‘green” its oil is extracted with great 

difficulty, if, indeed, this can be accomplished at all when cooked by 

itself, unless very finely minced; hence it is sometimes laid aside and 

run through the pots in easy stages with the body blubber of the next 

eut. A muscular, fibrous substance known as ‘‘ plum pudding” per- 

meates the blubber of the tongues of these two species of whales, 

extending longitudinally through the central part and in greater 

abundance near the roots. Most of it is utterly worthless and is 

thrown overboard when detached from the fat of the tongue. At 

times, however, when the fat predominates, the ‘‘plum pudding” is 

saved and boiled out with the tongue or the refuse of the whale. It is 

almost impossible to render it when cooked alone. 

The ‘‘ginger rolls,” or plaited folds on the throat and breast of the 

humpback, are cut into horse-pieces and rendered with the body blub- 

ber; but the intermediate substance, resembling ‘‘ white-horse” in 

some respects, is extremely tough and elastic, and is absolutely worth- 

less as an oil-yielding substance. 

In trying out a sperm whale, either the body blubber or the head 

matter, including the junk and case, may be boiled out first; but they 

are never cooked together, since it is not policy to mix the oils, the head 

oil being worth a cent or two per gallon more than the body oil. The 

manner of preparing the case and junk for the pots being different, 

they will be described separately. 

If the body blubber is tried out first, the head matter is deposited 
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in junk casks as fast as it is whipped or bailed from the case. The 

junk is reduced to horse-pieces, placed in similar receptacles, and 

held in reserve with the head matter until the body blubber has been 

disposed of. The junk casks are ordinary oil casks with one head 

removed, and vary in capacity from 100 to 300 gallons each. They 

are also used to hold the scrap which is saved as fuel. Instead of the 

casks some of the larger vessels have one or two tanks between decks, 

which are used as temporary receptacles for the head matter and also 

for storing the oil. 

When ready to boil out the head, the try-pots are well scrubbed, 

greater care being taken than when boiling the body blubber. They 

are next about half filled with some of the head matter as soon as 

it is bailed from the case, the remainder being stowed away as just 

mentioned. With legs and feet bare, men get into the pots and, 

standing in this odorous compound, squeeze out the soft pieces of 

fat. The oil flows freely between their fingers into the pots, while the 

refuse, called ‘‘ twitter,” is thrown into another receptacle, called the 

deck-pot, or perhaps into scrap-tubs. Notwithstanding the many 

improvements that have been made in the oil industries, no process 

of eliminating this membranous texture from the crude sperm oil has 

yet been discovered except the one just referred to—that of squeezing 

by hand. If is necessary to remove these fibers to prevent them from 

charring and darkening the oil. The case being carefully squeezed, 

the fires are started and the cooking then commences. The pots are 

spaded constantly to prevent the small but sometimes numerous par- 

ticles of twitter, which have not been removed, from burning against 

the sides and bottoms. Meantime other men are squeezing out the 

remainder of the head matter deposited in the junk cases, and this is 

kept in serap-tubs and poured into the pots as soon as the first install- 

ment has been properly cooked and bailed off, this operation continu- 

ing until all the head matter has been boiled out. 

While the case is boiling, some of the crew cut the junk into horse- 

pieces somewhat larger than the body-blubber horse-pieces, and these 

sections, after mincing, are pitched into a pot of thoroughly cooked 

head matter. The hot oil of the case soon dissolves the junk, the two 

mingling most intimately, being of a kindred nature. Sometimes the 

ease and the junk are boiled separately. 

White-horse in considerable quantity ranges through the junk in 

streaks. It is tougher and whiter in large whales than in small ones. 

The fatty substance found between these layers, or strata, is soft— 

about the consistency of butter—and is of a pinkish cast, resembling 

somewhat in color the meat of a watermelon. The white-horse of large 

whales, especially of an aged male, isremarkably tough and is detached 

by means of sharp cutting-spades and thrown overboard. There is 

little oil in it, and its extreme toughness prevents it from being 

minced. If attempts are made to boil it out with the junk, it usually 

soaks up more oil than it yields. But the junk of small whales, more 
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particularly the cows, including both the white-horse and the fat, may 

be cut into horse-pieces, minced, and boiled out together. The process 

of mincing the pieces of junk and pitching them into the try-pots is 

identical with that previously described in connection with the body 

blubber. While some of the men are cutting out the white-horse and 

preparing the junk for the pots, others are scraping up the oil, which 

flows out profusely during the operations. 

The hump and ridge of the sperm whale are cut into horse-pieces 

and boiled out with the head and with the fat secured from the jaws. 

The term ‘‘ twitter,” which has been previously referred to as applied 

to the thread-like or membranous substance ranging through the con- 

tents of the case, is also applied to the lining of that reservoir. This 

is from 2 to 3 inches thick, glutinous, and extremely tough. In decap- 

itating the sperm whale, especially in severing near the bunch of 

the neck, a very sharp spade is required to cut through this tough 

and elastic formation. Although it is very difficult to manipulate, an 

economical whaleman never throws this substance away. Since it 

ean not be boiled out with the case, for the reason above given, it is 

saved and run through the pots with the fat-lean after the case and 

junk have been cooked. 

There are two kinds of ‘‘lean,” the ‘‘clear-lean” and the ‘‘ fat-lean.” 

The clear-lean, as the term signifies, is composed almost entirely of 

muscles, and is rejected as utterly worthless to the uses of whalemen. 

The fat-lean is composed of fat and lean so intermixed that sepa- 

ration by means of knives is impracticable. It is obtained prin- 

cipally about the jaw, as well as from other external parts of the 

whale. A large portion of it is cut from the blanket pieces during 

the process of leaning. When whales were abundant, the fat-lean 

was thrown away, but at present many, if not all, of the whale- 

men convert it into oil after the oil from the head and body blubber 

has been boiled out and bailed off. The fires are then drawn, the 

try-works cooled down, and the fat-lean is pitched in. This isa deli- 

cate operation, and if not performed in the proper manner there is 

danger of cracking the pots. Water is usually placed in the pots 

first and the fat-lean is pitched in until the pots are about two-thirds 

full, and then the twitter and lipperings are added. The fires are 

started, the admixture brought to the boiling point, and the works 

are again cooled down. When cold the oil floats upon the surface, 

and the water and cracklings remain at the bottom. If the process 

has been skillfully conducted, the oil may be almost as light and 

clear as any obtained from the better and purer parts of the whale. 

As a rule not more than two pots of this substance are boiled down, 

for the oil obtained from it is generally more or less sour—a result 

probably from either mixing it with water when boiling, or because it 

had become tainted through decomposition, or it may be due perhaps 

to both causes. This oil is usually barreled separately. 

The oil obtained from the fat-lean of one whale is sometimes mixed 

ce 
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with that obtained from the blubber of the next capture, this being 

effected by putting a few gallons of it into the cooling tank every time 

a pot of the subsequent fare is bailed off. Notwithstanding the impor- 

tance of keeping the different grades of oil separate, some whalemen 

adulterate the blubber oil to a greater or less degree by the addition 

of fat-lean oil, yet they are prudent enough to save several casks 

of the latter grade to show on their return that the fat-lean has not 

only been economically saved, but also that its product has not been 

mixed with oils of higher grades. 

The slivers, or small pieces that have been cut and hacked from the 

blubber while reducing it to horse-pieces and mincing it, are also saved 

and boiled with the blubber. The ‘‘slumgullion” and ‘‘lipperings” or 

‘*dreenings ” of the blubber—consisting of a mixture of the blood which 

issues from the fat-lean and the salt water and oil which flows from the 

blubber while the men are handling it as they hoist it aboard ship, stow 

it away, and prepare it for the try-pots—though discarded in the palmy. 

days of whaling, are now carefully husbanded and amalgamated. 

Like the sweepings of the floors of mints, this liquid refuse of the 

eatch is refined in the whaleman’s crucible in order that nothing may 

be lost. After the solid matter has been disposed of, both the deck 

lipperings and the blubber-room lipperings are usually deposited in 

barrels ortubs and there scalded with hot oil. The oil thus obtained is 

raked off and transferred to the cooling tank. In ease the lipperings 

are not clean they are cooked with the fat-lean. 

“Slush” is the skimmings from the tops of the pots, and is usually 

saved by the cook, who is commonly entitled to one-half of it. On 

arrival home it is sold to manufacturers of soap, and it is even clarified 

and mixed with lard. At sea the whalemen sometimes eat the slush 

as a dressing in the form of gravy on sweet potatoes, ete., but it is 

doubtful if they could be induced to eat it ashore, although it is quite 

clean and nutritious. 

The different varieties of oils are barreled separately. A cask that 

has contained whale or humpback oil should be thoroughly cleansed 

before putting sperm oil into it, but a cask that has been used for 

sperm oil need not be cleansed should it be necessary to use it for 

whale oil; the small quantity of whale oil that might be left in the 

eask would perhaps make the sperm oil somewhat heavy, but a little 

sperm oil would not injure the whale oil. The casks of a ship engaged 

solely in right-whaling are not marked at all; should the vessel 

incidentally catch sperm whales, the casks containing oil from this 

species are marked §8 O, and the other casks are supposed to contain 

whale oil. Casks containing right-whale oil taken by ¢ sperm-whaler 

are marked W or W O. The head oil of the sperm whale, unless the 

quantity be very small, is always kept in separate packages, which 

are marked H; those containing the body oil of this species are marked 

SOorSp 0. The packages of fat-lean oil bear the initials F L O, 

and black-fish oil BE O. Except when large catches are made, black- 
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fish oil may be kept in meat barrels. The lettering is done in white 

paint, on the heads of the casks. When the oil is shipped home by 

another vessel the tame of the ship is also branded on the cask, the 

impression being made with an implement called the ‘‘ship’s marking 

iron,” and the easks are numbered consecutively. 

REFINING SPERM OIL AND WHALE OIL. 

The rendering and eare of the oil on shipboard having been 

described, there remains to be discussed its further treatment for 

commercial purposes, especially extraction of the foots and bleach- 

ing. The headquarters of the refiners of whale oils in the United 

States are at New Bedford, Mass., and San Francisco, Cal. Twenty 

years ago New Bedford monopolized the business, but large refineries 

have been erected at San Francisco, and at present about 20 per cent 

of the sperm oil and 60 per cent of the whale oil are refined at that 

port. The subjoined description is prepared almost wholly from 

information furnished by the principal refiners of New Bedford in 

1901. The writer wishes especially to acknowledge, in this connec- 

tion, the courtesies of Messrs. William A. Robinson & Co., and of 

Messrs. Frank L. Young & Kimball. 

As received at the refineries, the casks of oil have been inspected 

and gaged by customs officers. They may have been kept in storage 

for months, and in some cases years, before reaching the refiner. 

Formerly, on the wharves at New Bedford might be seen thousands 

of casks filled with oil awaiting sale, being preserved from great leak- 

age in the meantime by a covering of seaweeds; but in recent years 

the quantity has been much reduced, and on the occasion of the 

writer’s last visit to New Bedford (October, 1901) not a single barrel 

of oil was on the wharves. 

The oil is of two principal kinds, viz, sperm oil and whale oil, the 

former being obtained from sperm whales and the latter from all other 

varieties of whales and also from walrus, black-fish, sea-elephant, ete. 

It ranges in color from clear amber to very dark brown, depending on 

the variety of animal, the condition of the blubber, and the success 

of the rendering. The quality.is determined by appearance, odor, and 

flavor. There is some difference in the value of crude oil of the same 

species of whale from Northern and from Southern seas, the former 

selling for a few cents more per gallon. Crude sperm oil was formerly 

worth about double the value of whale oil, but in recent years the dif- 

ference has been much less. Little use is made of unrefined sperm 

oil, but considerable of the product of whale oil is sold in a crude 

state to steel-workers, miners, and cordage-manufacturers. 

The products from refining sperm oil are the ‘‘ winter sperm,” which 

is the first running from the crude oil after it has been granulated by 

refrigeration; the ‘‘ spring sperm”; the ‘‘ taut-pressed,” and sperma- 

ceti. The refined sperm oils are not generally sold in their natural 

color, however, but are usually bleached by a process which leaves 
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‘“sperm-oil soap” as a product. The products of whale oil, including 

that of walrus, black-fish, sea-elephant, etc., are the winter, spring, 

and summer pressings, a tallow-like substance known as whale foots, 

and ‘‘oil soap.” 

Sperm oil.—The two varieties of oil obtained from sperm whales, 

viz, body oil and head matter, differ greatly in appearance. The 

former is of a light straw color, while the latter when first taken from 

the head of the whale is as clear and limpid as water, but after a short 

time thickens and hardens into a white mass. Each animal is sup- 

posed to yield about two-thirds body oil and one-third head matter. 

These are kept separate on shipboard, but when received at the refin- 

eries they are generally mixed in natural proportions and together sub- 

mitted to the processes for separating the oil and spermaceti. 

In the process of refining, the crude oil is drawn from the casks and 

heated for the purpose of driving off all the water. This is conven- 

iently done by running it into large iron tanks of several hundred, or 

even thousand, gallons capacity, where it is subjected to heat by means 

of coils of steam-pipes running around the inside of the tanks. When 

heated in excess of 212° F. all moisture is soon expelled, and the oil 

resists water; thatis, water will refuse to mix with it and will ‘‘snap” 

when dropped into the oil. By continuing the heating from six to ten 

hours the crude oil is converted into a clear liquid state, all particles 

of fat and blubber boiling out and the impurities settling at the 

bottom of the tank. The steam is then shut off and, after the oil has 

partly cooled, it is drawn off from the top of the tank into barrels or 

casks with capacity of about 50 gallons each. The sediment which 

precipitates at the bottom is drawn off and made into soap. 

In the barrels the oil is chilled. In cold weather, from December 1 

to March 31, this is done by exposing the barrels and their contents 

to the weather; but during the balance of the year it is necessary to 

place them in large covered pits, where the oil is frozen by using ice 

and salt packed among the barrels. To avoid the expense of artifi- 

cial refrigeration, it is preferable to do the refining during the winter 

season. : 
After remaining in the pit from ten to fourteen days, at a tempera- 

ture of about 32° F., the oil is thoroughly chilled, shrinks, and sepa- 

rates or granulates into little balls or grains. Itis then removed from 

the refrigerator, shoveled from the barrels into canvas or hempen bags 

holding from 2 to 4 gallons each, and placed in a press, where it is sub- 

jected to a pressure of from one to two thousand pounds to the square 

inch. There is thus pressed out a clear, cold oil known to the refiners as 

‘“winter sperm oil,” which will stand bright or will not congeal at a 

low temperature fixed as a standard. Formerly the standard was 

32° F., but at present the usual commercial test is 38° F. Oil of Oey 

F. test has been prepared, but there was no demand for it. Since the 

lower the temperature at which the congealed oil is pressed the less 

the quantity yielded, it is not desirable to use any lower temper- 
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ature than required. When producing oil of 38° F. test, the amount 

of ‘‘winter sperm oil” yielded is about 75 per cent of the original 

quantity. In former times when a 32° F. test was used, the ‘‘ winter 

sperm oil” was about 67 per cent of the original bulk. This may be 

sold either in its natural state or bleached. It is used principally as 

a lubricant, and, to a less extent, as an illuminant in mines. 

After the ‘‘ winter sperm oil” has been pressed from the bags there 

remains in them a solid of a brownish color, which is again submitted 

fo pressure at a warmer temperature, say 50° to 60° F., and there is 

produced an oil known as ‘‘spring sperm oil,” which congeals at the 

test of 50° to 60° F. above noted. The quantity of ‘‘spring sperm 

oil” is about 9 per cent of the original quantity of crude oil. 

The solid now remaining in the bags is emptied into receptacles and, 

after remaining for several days at a summer temperature, is dumped 

out in the form of solid cheese-like cakes. These are stored where 

the temperature is kept at about 80° F. and in the course of a week 

or so are shaved up by revolving knives and again bagged and sub- 

jected to a pressure of about 100,000 pounds to the square inch. This 

yields a third grade of oil called ‘‘taut-pressed oil,” which will chill 

at a temperature of 90° to 95° F. The quantity of oil of this grade is 
about 5 per cent of the original bulk, making a total of 89 per cent 

of refined oil obtained. The residue in the bags after the extraction 

of ‘‘taut-pressed oil” is crude spermaceti of a brown color, which will 

melt at a temperature of 110° to 115° F. The methods of refining 

spermaceti are set forth on page 245. 

As refined at the present time, sperm oil, including both body oil 

and head matter, yields about 11 per cent of crude spermaceti and 89 

per cent of refined oils, in the following proportions: 75 per cent of 

‘‘winter sperm,” 9 per cent ‘‘spring sperm,” and 5 per cent ‘‘taut- 

pressed oil.” A barrel of crude sperm oil of 315 gallons, weighing 231 

pounds, yields 25 pounds of refined spermaceti, 25.6 gallons of ‘* win- 

ter sperm,” 2.8 gallons of ‘‘ spring sperm,” and 1.5 gallons of ‘‘ taut- 

pressed oil.” The prices of these (January, 1902) are: Spermaceti, 

23 to 24 cents per pound; winter sperm, 75 to 77 cents per gallon; 

spring sperm, 60 to 61 cents; taut-pressed, 50 to 53 cents, and sperm 

soap 3 cents per pound; a total of about $24.50 resulting from one 

barrel of crude oil. 

Sperm oil is one of the most characteristic and valuable oils in com- 

merece. It is very generally conceded to be the best lubricator in 

existence for light, rapid machinery, such as the spindles of cotton and 

woolen mills, its viscousness, tenacity, and high flash-point causing 

it to work with great uniformity and with a small amount of friction. 

But there are many cheap substitutes—made from petroleum princi- 

pally—which, though not so good, answer the purpose nearly as well; 

consequently the demand for sperm oil is far less than formerly, 

and even much of that sold as sperm contains a large admixture of 

hydrocarbon and other oils. 
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Whale oil.—The color of whale oil depends on the ‘‘age” of the 

blubber, or the time that elapses between the death of the whale and 

the trying-out of the oil. Usually it is brown, much darker than 

sperm oil, with a slightly disagreeable odor. In a erude state it is 

used to some extent by screw-cutters, steel-temperers, cordage-manu- 

facturers, and as an illuminant for miners’ lamps, but more than half 

is refined in a manner similar to the treatment of sperm oil. The first 

boiling and freezing processes are the same as with sperm oil. When 

removed from the refrigerator the congealed mass is usually dumped 

on woolen strainers, 2 feet wide and from 10 to 20 feet in length, 

stretched across frames. The process of straining is employed to 

reduce the bulk, since much oil will pass through the woolen cloth 

and leave a less quantity to be pressed. The thick part remaining on 

the strainers is placed in bags, as in case of sperm oil, and subjected 

to great pressure. The first oil from the press congeals at 36° to 40° 

F. and is called ‘‘ winter whale oil.” The foots or stearin that remains 

in the bags, averaging one-tenth of the original bulk, and about the 

consistency of leaf lard, is usually white and clean. This may be 

reheated and refrigerated, and upon a second pressing yields “‘ spring 

whale oil” of a higher degree test; but this is not frequently done. 

The oil with the foots removed may be sold in its natural color or it 

may be bleached. One-eighth of the whale oil and probably half of 

the sperm oil is bleached by the refiners. In this process it is first 

placed in the refining tanks and heated. When partially cooled the 

water and sediment are drawn off from the bottom of the tank, and 

while the oil is agitated or stirred some soda ash or caustie soda is 

added. This so acts on the oil as to cut the gum, and the thick part 

settles to the bottom, leaving the oil clearer and of a lighter color. It 

is also accomplished by exposing the oil under a glass roof to the sun- 

light for a few hours, or even days, in large shallow vats or pans from 

3 to 12 inches deep, each with capacity for several hundred gallons. 

The refuse in the bottom of the tanks is drawn off and boiled down 

into oil soap, which is worth about 3 cents per pound. The first bleach- 

ing will give about 2 per cent in hard soap, the second and third each 

give about the same. If the oil is clear and sweet the first bleaching 

is sufficient. Much of the oil soap is shipped to California, Florida, 

and other fruit-growing sections, where it is employed as a wash for 

trees to protect them from the ravages of insects. It is also used to 

some extent in fur-dressing. 

In the usual pressings, the oil of the right whale taken in high 

northern latitudes gives about 8 per cent of foots or stearin; if taken 

in the vicinity of the equator, or south of it, about 15 per cent of 

stearin is yielded. Humpback and finback oils yield about 12 per 

cent of foots; sea-elephant yields 5 or 6 per cent; menhaden from 5 

to 10 per cent; and seal oil yields only 3 or 4 per cent in the customary 

pressings. Of course this varies according to the temperature at 

which the oil is pressed. Tallow regulates the price, in a measure, as 
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the stearin is substituted to quite an extent for that article. The 

market price approximates 5 cents per pound. It may be refined in 

a manner similar to spermaceti, though it is generally sold in the 

crude shape, packed in barrels. The chemical constituents are mainly 

glycerides of stearic and palmitic acids, mixed with oil. It is used 

principally as a sizing for yarns, smaller quantities being used in 

Europe for smearing sheep after shearing. Other uses are in making 

soaps and in filling or stuffing leather. 

The various whale oils are hard and strong, and range in specific 

gravity from 0.990 to 0.927 at 59°F. Oilof the right whale has specific 

gravity of 0.925 to 0.927 at 59° KF. Oil from the humpback and like- 

wise from the sulphur-bottom whale is somewhat lighter in weight, 

the specific gravity varying between 0.915 and 0.920 at 59° F. Ac- 

cording to Brannt, the composition of right whale oil is carbon 76.85 

per cent, hydrogen 11.80 per cent, and oxygen 11.35 per cent; while 

that of humpback and sulphur-bottom whales is carbon 77.05 per 

cent, hydrogen 12.05 per cent, and oxygen 10.90 per cent. Refined 

whale oil is extensively used in machine shops to reduce friction, 

particularly in cutting bolts and screws. It is also used as stuffing in 

leather-dressing, especially in the manufacture of chamois leather. 

The following summary, compiled from the trade journals, shows the 

range of prices per gallon for crude sperm oil and for whale oil during 

a series of years ending in 1901: 

Statement of the maximum and minimum prices per gallon of sperm and of whale 
oil each year from 1868 to 1902, inclusive. 

ie l Nl : 3 
<i | Sperm oil, per | Whale oil, per z Sperm oil, per | Whale oil, per Year. "gallon! gallon. Year. gallon. rallon. 

| | | 

WSGRS ons a 2 28 | $1.75 to $2.00 | $0.64 to $1.13 || 1886 ...........--- $0.67 to $0.85 | $6.36 to $0.48 
100 es 1.59 1.93 . 84 Ne Sil LBS ieee Soe ee Aah . 65 | 30 36 
EV) st EE Rompe 1. 22 1.55 63 Onl I SSBie one ea 55 62 | 37 40 
hey [ES Ailes eee 1.22 1.57 54 SE ISRO ese eee eee 62 68 40 42 
IS Cee eS ee 1.35 1.63 62 Sin WLSOUe noe cee 58 . 65 42 50 
1 UE SBR geen = ee 1.40 1.55 52 OSI) PISO IGE ee ie Se Ke mee . 68 | 50 54 
US (As ee Sacks 1.50 1.66 57 GS) GiGi ee eee ee 63 65 | 50 53 
LCV ieee eee See ae 1.48 1.84 62 RO) WSO Se eee | 62 90 40 48 
1h =e es ee 1.27 1.62 -5D 21 Oy PSO asec ee ee ee OO, . 62 | 88 -43 
1S a eee ere 1.038 1. 40 50 AOA (PLB OD eee. oe ees 50 . 56 | Rt) 40 
Teele) 5S spente ges aaines 81 1.05 .35 ay Aallh ale ok et ee SEE 35 45 30 35 
Le eee eee eas 71 1.00 .33 Sie BOs ee seer eee 36 49 32 38 
1b U0 Seem aoe Spas a 80 1.08 45 Bi | 1808 ere ate SF hae 38 57 31 39 
TSS Sess oee 87 1.05 50 Oe tL OQQ ras eee soe COB. 40 61 32 40 
USSF = eaaes ott ae 1.05 1.15 Bai BOs || PLOO0 mae eee a 45 60 33 37 
1883_ - 1.08 1.15 56 GON hI 90 oes Sacer Sa 55 68 34 38 
ESOS tetera 87 1.05 F155) GanilO0eee re ceeeee ee oe 62 70 | 34. 38 
dbs eee Re eee 85 1.00 42 55 

In the early years of the whale fishery nearly all the sperm oil pro- 

duced in the United States fisheries was exported in a crude condition, 

and during the period of greatest prosperity in the fishery about one- 

half was exported, but at present the exports in a crude state are very 

small. For the first time in a hundred years none whatever was 

exported in 1901. Most of it is refined at New Bedford, and some of 

the refined oil and a large percentage of the spermaceti are exported. 

Of the whale oil the greater part is consumed in this country. * 
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The annual product of sperm and whale oils, quantities exported, 

and quantities consumed in this country, are shown in the following: 

Table showing, in barrels of 314 gallons each, the production of sperm and whale 
oils by the whaling fleet of the United States, the export to foreign countries, and 
the home consumption from 1860 to 1901, 

{Compiled from the Whaleman’s Shipping List. ] 

Sperm oil. | Whale oil. 

Year Home Home 
Produc- : con- Produc- | ‘ con- 

tion, | #xport. sump- tion. | EXPort. sump- 
tion. | tion. 

a — a > me | 

Barrels. | Barrels.| Barrels. | Barrels. | Barrels. | Barrels. 
5 bor) eh eh ae es Se ae 73, 708 32, 792 38,507 | 140,005 13, 007 143, 009 
USGL See ROT ee ae er ene ee Sees 68, 932 37,547 31,091 | 133, 717 49, 969 105, 839 
TOG 2 eee met ee a ST eS se ee ee 55, 641 27, 976 2/,759 | 100,478 68,583 67, 254 
ANS a 5 eed ea eaten Ree a lyn ee OE Reh ee ce 65, 055 18, 366 32,527 | 62,974 11,297 65, 352 
dots Ce enn ie Te Ona Ud Clair re eee 64,3872 | 45,000 30, 190 71, 863 12, 000 62,528 
SGD oes one eee oe ee oe Nee nae em 33,242 | 20,158 27,666 | 76,238 1, 660 64, 107 
NSCB RECS Nien a ee mec Sona Geers eee ere 36, E63 10, 680 19,183 | 74,302 618 69, 534 
TSG yea ae ee ee) acl hep when ie epee aS 43, 43% 25, 147 22,968 | 89,289 18, 253 58, 8386 
NSGS es eee tee a sa eee se ee eee ee 47,174 | 18,916 23, 258 65,575 9, 885 72,390 
a1 REG Vets eet NSE arene eee od | 47,9386 | 18,645 17,239 | 85,011 3,842 56, 236 
ay (Ua ee le Ee On at Se ane a 55, 183 22,773 28,812 | 72,691 9, 872 68, 452 
Boil Weaker ener» Sea EAE ck Mn x Cb kee: 41,5384 | 22,156 33,528 | 75, 152 18, 141 63, O11 
1872 45,201 | 24,344 24,052 | 31,075 1,528 42, 852 

42053 | 16,238] 24,190 | 40,014 2, 15% 33, 881 
32, 203 18,675 21,768 37, 782 3, 800 44,357 
42,617 22, 802 18, 453 84,594 | 5, 424 31,860 
89, 811 23, 600 14,473 | 33,010 10, 800 22,620 
41,119 18, 047 31, 737 27,191 6, 390 20,501 
43,508 32, 769 11, 124 33,778 14,371 12,557 
41, 308 11, 843 23,315 23,334 | 7,374 | 24, 885 
37,614 12, 283 17,750 , 34,776 4,395 | 23, 856 
80, 600 16, 600 25,275 | 31,650 | 6,450 | 32, 000 
29, 844 18, 006 13,053 } 23; 371 4,421 21, 425 
24,595 13, 996 17, 324 24,170 4,543 19,052 
22,099 5, 143. 15,481 24, 670 2,343 23, (17 
24, 203 7, 554 18,279 41,586 5, 384 50, 529 
23,312 3,118 15,170 27,249 | 18,253 9,176 
18, 873 4,955 | 14, 953 34,171 8, 205 34, 786 
16, 265 1,345 21,410 17, 185 8,578 7, T47 
18, 727 5, 823 13, 339 14, 247 440 12, 667 
14, 480 2,000 11,015 17,565 4,366 14,549 
13,015 3, 218 14, 412 14, 837 608 13, 864 
12, 944 1,787 12, 757 13, 382 291 12, 746 
15, 2538 1, 165 11,088 8,110 1, 064 6, 721 
16, 333 1,720 7, 764 9, 720 276 8,379 
16, 585 19225 15,949 4,009 825 4,534 
15, 124 215 |} 20,419 4,800 500 5, 050 
15,050 280. | 18, 020 3, 600 422 3,17 
12, 520 1, 952 11, 848 5, 295 675 4,450 
11, 903 550 13, 095 SeOeT | ease ee 3, 997 
18, 525 1,100 17,973 5,510 | 500 3,410 
TAROT OMe ea sae 17,990 D080) | ae 4,530 
21,970 470 | @18,250 4,725 400 b4, 325 

| 

aOn hand Jan. 1, 1993, 3,600 barrels sperm oil. 

PORPOISE AND BLACK-FISH OILS. 

b There was no whale oil on hand Jan. 1, 1903. 

Among the minor oils of technical importance are those of porpoise 

and black-fish, which are nearly equal in texture and are used for 

similar purposes. These oils are in two grades of widely different 

characteristics, viz, blubber oil and head or jaw oil; the former is 

worth about the same as right-whale oil, or 35 cents per gallon, while 

the latter sells as high as $10 per gallon. They are generally known 

as ‘‘porpoise oil” and ‘‘ porpoise-jaw oil,” respectively, although the 

black-fish yields many times as much oil of each grade as the porpoise. 

Porpoise have at times been taken in considerable quantities in 

shore fisheries established primarily for securing the hides for tan- 
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ning purposes. 6,450 porpoise secured on the North Carolina coast in 

1887 yielded 10,460 gallons of body oil; 2,283 porpoise in 1889 yielded 

3,397 gallons, and 1,747 in 1890 furnished 2,746 gallons. 

This oil is pale yellow to brown in color, and has a slight fishy 

odor, which disappears on exposure to air. The specific gravity, 

according to Brannt, is 0.918 at 59° F., and it congeals at about 3° F. 

When fresh it is indifferent to litmus paper, but absorbs acid proper- 

ties from the air. It is used for tanning purposes and in compound- 

ing with mineral lubricating oils. 

The sperm-whalers of the Atlantic occasionally harpoon Hatteras 

porpoise from the bow of the vessel and lift them aboard for food pur- 

poses. In many eases the blubber of these is removed and tried-out 

for oil. This blubber is of a yellowish white or pearl color, varies in 

thickness from § to 14 inches, and is of about the same texture as that, 

of the beluga or white whale. It_is cut in longitudinal strips 4 or 4 

inches wide, mineed, and placed in the try-pots with other blubber. 

The yield of oil is usually less than 2 gallons to each animal, conse- 

quently the whalers do not often render it. 

From the jaw-pans of porpoise taken more particularly for food, the 

whalers obtain the highly renowned ‘‘ porpoise-jaw oil,” which is used 

for fine lubricating purposes. The lower jaw is removed from the 

head, the pans extracted therefrom with a knife, minced, and placed 

in a small tin, such as a meat-can, and placed on the stove to simmer 

or boil gently. The quantity of oil obtained from each jaw is very 

small, probably about one-half pint, and the total quantity secured 

by the whaling fleet of New Bedford probably does not exceed 5 or 6 

gallons annually, the market price of which is upward of $6 or $8 

per gallon. 

Some years ago the Passamaquoddy Indians on the Maine coast cap- 

tured numbers of porpoise. Indeed, at one time that fishery furnished 

their principal means of support. As the animals were taken mostly 

during the winter and inshore, where food is abundant, they were 

very fat. The largest individuals measure about 7 feet in length and 

® feet in girth, weighing 300 pounds or more. The blubber of a large 

porpoise is from 1 to 2 inches thick and weighs 75 pounds and upward, 

yielding 5 or 6 gallons of oil, but the average for all taken was only 2 

or 3 gallons. In the primitive method employed by the Indians, the 

blubber is stripped off and cut into small pieces, which are placed in 

a large pot. Inside a semicircle of large stones a fire is made, and 

when the stones are hot the fire is scattered and the pot containing 

the fat suspended over the stones and sufficient fire kept up to insure 

the melting of the blubber. The oil rising to the surface is skimmed 

off and placed in suitable receptacles. This oil, when pure, formerly 

sold for 60 to 80 cents per gallon, but was frequently adulterated with 

seal oil and sold at less price. It gives an excellent light, and also is 

good for lubricating machinery, as it is free from sticky characteristics 

and has quite a low weather-test. The superior oil in the jaw-pans is 
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_also extracted by hanging the jaws in the warm sunlight and permit- 

ting the oil to drip into cans placed underneath to receive it. About 

half a pint of this oil may be secured from each porpoise; it is sold at 

a very high price for lubricating watches, clocks, and the like. Very 

few of the Passamaquoddy Indians are now left, and these few have 

almost entirely abandoned ‘‘ porpusin” for other occupations. 

The ‘‘ black-fish” (Globtocephalus melas) occurs in many parts of the 

Atlantic Ocean. Individuals vary in length from 8 to 22 feet. They are 

zaptured by the sperm-whalers, and also at irregular intervals they are 

secured when stranded on the shore, especially in Cape Cod Bay, 

where they have gone in pursuit of food, the fishermen getting to the 

seaward of them and driving them ashore. They are likewise secured 

on the rocky coast of Scotland and other parts of northern Europe. 

According to Capt. James Avery, of New Bedford, the sperm-whalers 

take them at all seasons of the year and throughout the Atlantic, but 

probably in greatest abundance on the west coast of Africa in 20° W. 

longitude, and 6° to 10° N. latitude. The number caught annually 

has greatly decreased in the last fifteen or twenty years. In 1881 the 

EKleanor B. Conwell. caught 196, probably the greatest number taken 

in any one year by asingle vessel. During the last three or four years 

the entire whaling fleet probably has not captured more than 20 or 

25 annually, yielding about 800 gallons of body oil and 50 gallons of 

head oil, the former worth $280 and the latter $350 at fisherman’s 

prices. 

The black-fish are captured in much the same manner as very small 

sperm whales, and for cutting-in they are hove up on deck by means 

of lifting tackle. The blubber is nearly white, from 1 to 5 inches 

thick, and is removed from the carcass in longitudinal strips 8 or 10 

inches wide. These strips are cut in horse-pieces and minced in the 

same manner as already described for whale blubber, the blood being 

washed off the fat by dashing buckets of water over it. The minced 

blubber is then placed in the try-pots and cooked, and subsequently 

treated precisely as that of the right whale. The product of oil ranges 

from 5 to 120 gallons from each individual, averaging probably about 

35 or 40 gallons. This issometimes mixed with whale oil, although it 

has a greater value, selling usually for several cents per gallon more 

than that of the right whale. 

The head oil of the black-fish is taken from the melon or junk and 

the jaw-pans. The melon is a fatty mass on the top of the head, 

reaching from the spout hole to the end of the nose, and weighs about 

25 pounds. This is washed free from blood, minced, and placed in 

the try-pot. The lower jaw is cut off, the jaw-pans cut out with a 

knife, minced, washed, and placed with the cleaned jaws and the melon 

in the try-pot. Some whalers cook the melon and the jaw materials 

separately, but the above is the usual method. 

It is customary to cook the head matter of black-fish in fresh water. 

About 15 gallons of fresh water is placed in the pot, the fat is then 
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added, and the whole brought to a gentle boil by means of a slight 

fire. At this pointa little overheating will effect greatinjury. When 

the cooking is completed the pot is allowed to cool and the follow- 

ing morning the oil is skimmed off. The product of head oil from 

individual black-fish ranges from three-fourths of a gallon to 3 gallons, 

averaging probably about 2 gallons. At ordinary temperatures the 

blubber oil and the head oil of black-fish are much alike in their 

appearance, thus furnishing great temptation to the fishermen to mix 

a little of the cheap product with that of greater value, resulting in 

much vexation and loss to the refiner, as it is only in the process of 

refinement that the adulteration is revealed. 

In addition to the black-fish secured by the sperm-whalers, large 

numbers have been captured on the shores of Cape Cod, where 

they are attracted by squid on which they feed. The animals are 

surrounded by boats and driven like cattle to the beaches, and are 

there stranded in endeavoring to escape. They are lanced to death 

and when the tide falls the blubber and the oil-producing head 

matter are stripped off and conveyed to try-works on the shore, where 

the oil is extracted in much the same manner as already deseribed for 

the vessel fishery. 

The greatest catch of black-fish on Cape Cod was made in 1884. 

On November 17 of that year 1,500 were killed at Blackfish Creek, 

South Wellfleet, where they had been driven ashore. About a month 

later 500 more were slain in a great round-up in the bay. Since that 

time very few have been secured in the bay, nor have they been seen 

at sea in any such numbers as previous to the slaughter above noted. 

The oil from the blubber of porpoise and of black-fish is refined in 

precisely the same manner as whale oil, but the process of treatment 

applied to the head oils is far more complicated. These are very lim- 

pid, of an unusually low weather-test, and have little corrosive effect 

on metallic surfaces, making them when refined superior for lubricat- 

ing such delicate mechanisms as watches, chronometers, typewriters, 

ete. Practically all of these oils secured in the American fisheries 

are refined at New Bedford and Provincetown, Mass., there being two 

refiners at the former place and one at the latter. We are indebted 

principally to Mr. William F. Nye and to Mr. Joseph K. Nye, of New 

Bedford, for the subjoined notes relative to the methods of refining. 

In the preparation of watch and chronometer oils much depends 

upon the freshness of the fat at the time the oil is rendered and the 

freedom of the material from adulterants. Fresh substance pro- 

duces much better oil than that which has partly decomposed, the 

product being sweeter and less rancid. No choice seems to exist 

between the porpoise-jaw oil and the black-fish-head oil, both pro- 

ducing refined articles of equal merit; but that of the black-fish 

seems to be the favorite by a slight margin among the refiners, owing 

to its having more body, and possibly also to its greater abundance. 

A peculiarity of these oils is that they improve with age, differing in 
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this particular from blubber oils. This is accounted for by the alter- 

nate gathering and emission of moisture upon exposure to changes 

of temperature, and by this and other treatment they become clear 

and brilliant, in consequence of which they are seldom used within 

less than a year or two after they are obtained. 

On receipt of the oil at the factory the first step in the process of 

refining is to gently heat it to complete the process of cooking begun 

by the fishermen. The oil is then placed in tanks or casks to await 

the process of grading, and often two years may elapse ere the trained 

and skillful eye of the refiner can determine to what class it belongs. 

It is almost impossible to describe the extremely delicate variations 

in color, texture, odor, and flavor which enter into this grading. The 

claim is made that there are not half a dozen men in the world who 

have had the training and experience necessary to separate these deli- 

cate oils into their proper classes, and yet a very large part of the 

reliability of watch and chronometer lubricants lies in the gradation 

under the almost instinctive skill of the refiner. 

According to Mr. Joseph K. Nye: 

After two years or more of rest, the oil has got to a condition where its surplus 

oxygens have united with whatever animal or loose organic matter may have 

been floating in microscopic particles within it, and they are easily removed by 

the ordinary strainers of an oil factory. But something is still left in the oil 

which is very sensible to the high or low range of temperature, and to remove 

this requires its subjection, while spread out in thin layers, to a temperature far 

below zero. No further change in its construction can be made except at this 

very low temperature, nor must it be cooled too rapidly. When properly done 

the process is one most interesting to watch. AI] through its liquid amber little 

flecks of translucent material appear, joining and rejoining like frost on a win- 

dow pane into most beautiful forms, resembling a miniature forest whose foliage 

is white. By means of a certain fine and close-grained fabric these particles at 

this juncture are filtered out; and strange to say, this residuum, once a portion 

of a brilliant, almost colorless fluid, never even at normal temperature becomes 

anything but a slimy mass, resembling poor lard. 

In order to get this low temperature, one of the New Bedford refin- 

ers has established a chilling plant at St. Albans, Vt., where long- 

continued cold can be depended upon. 

To be thoroughly satisfactory the refined oil must be of uniform 

quality, entirely devoid of acidulous properties, absolutely gumless, 

withstand the rigors of the coldest climate without congealing, and 

maintain its body or stability in a high temperature. This is the 

most delicate and highly refined lubricant known, and some has been 

produced for which a temperature of —50° F. has been claimed. While 

all watch-oil users do not prefer colorless fluid, the average customer 

demands an oil almost if not absolutely colorless and of erystal 

clearness. Much of the product is sold for repairers’ use in wooden 

boxes containing | dozen half-ounece bottles, each bottle inclosed in 

a small pasteboard box. The remainder, in tin cans having capacity 

for | pint, 1 quart, or of larger capacity, goes to the manufacturers 

of watches, clocks, chronometers, typewriters, ete. 
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OILS FROM SEALS, WALRUS, ETC. 

The blubber or fat lying between the skin and the muscular tissues 

of the various members of the Pinnipedia yields oil of much impor- 

tance for technical purposes. The principal varieties on the market 

are from the common seals or hair-seals of the North Atlantic, the 

walrus, the sea-elephant, and the sea-lions. Each of these will be 

discussed separately. 
SEAL OILS. 

Seals are found in various northern waters and especially off the 

eoast of Labrador and Newfoundland, in the waters of Greenland, 

the Arctic Ocean north of Europe, in Caspian Sea, along the Nova 

Seotian and New England coasts, in the Northern Pacific, and to a 

much less extent in the Antarctic seas. The principal fisheries are 

in the Arctic and North Atlantic oceans, especially off the coasts of 

Newfoundland, Greenland, and Northern Europe. The Caspian Sea 

also affords an important seal fishery. 

The blubber of seals ranges in thickness from 1 to 3 inches, accord- 

ing to the species, age, and condition of the animals. It is removed 

from the pelts usually as soon as the latter are landed. If the weather 

is warm, considerable oil of prime quality flows from the blubber dur- 

ing the process of separating it from the pelt, and provision is made 

for this free oil to flow into suitable receptacles. 

The oil may be at once extracted, or the blubber may be stored for 

a more convenient season, especially if the weather be cold, as it is 

much easier to extract the oil during warm weather. If the blubber 

is stored, it should be in well-ventilated apartments, so arranged that 

the oil forced out by compression and warmth may run inio suitable 

reservoirs. In the best-arranged storage rooms the reservoirs are 

oak-wood casks, lined with lead in some instances, with capacity for 

a thousand or more gallons. These are placed at intervals in the 

floor, which is so inclined as to cause the oil to flow into the receptacle. 

The oil which flows under these circumstances is usually clear, sweet, 

and of prime quality. 

There are several methods of extracting the bulk of the oil from the 

blubber, the one adopted depending to some extent on the proposed 

use of the product and also on the amount of capital available for 

equipment and the quantity of blubber to be handled. The methods 

may be divided into three principal classes, viz, (1) by maceration 

exposed to solar heat, (2) by cooking in open kettles, and (3) by the 

application of steam. 

The simplest method of extracting the oil is by exposing the minced 

blubber in a mass to the weather. The blubber is heaped up in large 

tanks and—when the temperature is suitable—clear, pale oil flows from 

the mass. As putrefaction advances and the cellular texture is de- 

stroyed, the mass yields oil of a reddish yellow and then a dark brown 

color, with somewhat disagreeable odor and flavor, owing to the 
F. C, 1902——14 
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decomposition products evolved. When the oil ceases to flow, usually 

at the end of two or three months, the mass of fat is boiled in water 

with the fleshy or fat-lean portions. During this boiling the oil rises 

to the surface and is skimmed off. The residue is evaporated by 

pressure and drying, and is used for fertilizer. This was formerly 

the usual method employed in rendering seal oil in Newfoundland, 

but during the last twenty-five or thirty years the steam process has 

been generally adopted. 

In treating a small quantity of blubber for extraction of the oil it 

is usually more convenient to mince it finely and cook it in a kettle 

over a fire. The oil rises to the surface and is skimmed off and placed 

in casks or other suitable receptacles. This is the method commonly 

employed by the shore hunters whose catch is small. 

At the large sealing ports, as St. Johns, Ténsberg, Dundee, Astra- 

khan, ete., the oil is usually rendered by means of steam. The 

minced blubber is exposed to the action of steam in large inclosed 

tanks. The oil flowing therefrom passes through pipes into large 

reservoirs, of which there are usually three or more, the overflow from 

the first passing into the second, and the overflow from the second 

into the third. This furnishes the first quality of steam-refined oil. 

By pressing the steamed blubber, a second quality of dark-brown oil 

is obtained. 

The steam process of rendering has the advantage of rapidity in 

operation, also the oil is free from disagreeable odor and is of superior 

burning qualities. However, for use in mines the sun-extracted oil 

is preferred, especially that of young seals, owing to its greater freedom 

from smoke, the odor being of little consequence to miners. Accord- 

ing to Mr. Carrol,” oil from old seals is more smoky than that from 

young ones; it is also of greater specific gravity, and when the blubber 

of both are rendered together, the young seal oil comes out first. 

Although the catch of seals in the Newfoundland fishery in 1901 

was almost as large as in 1900, being 345,380 in 1901, as compared 

with 355,276 in 1900, the yield of oil was about 120,000 gallons less, 

representing a difference in value of about $50,000. This was princi- 

pally because the average weight of the seals was small, owing to the 

fact that in 1901 the seals whelped some days later than in 1900, and 

furthermore, they were taken two or three days earlier than usual, 

the absence of pack ice enabling the vessels to reach them promptly 

after leaving harbor. In 1900 the average weight of the seal pelts 

was about 46 pounds, whereas in 1901 it was but 58 pounds. The 

young seals gain daily two or three pounds in weight of blubber, and 

if the vessels had been three or four days later in reaching the herds, 

the yield of oil in the Newfoundland fishery in 1901 would probably 

have been approximately the same as in 1900. 

The decadence of the seal-oil industry, especially in the waters 

north of Europe, has been gradual but certain, owing to the introduce- 
—————————————— = ——— ——_—____. 

a The seal and herring fisheries of Newfoundland, by Michael Carrol, Montreal, 1873, p. 30. 
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tion and adoption of cheaper substitutes for the relatively high-priced 

seal oil. Every year shows a decrease in the number of vessels 

employed in the fishery, and when a vessel is lost or sold it is rarely 

replaced. Comparatively little seal oil is imported into this country, 
the quantity in some years amounting to less than 1,000 barrels. The 

price in bond approximates 45 cents per gallon. The Newfoundland 

oils are marketed principally in St. Johns, Glasgow, London, and 

Leith; those from the waters north of Europe, at Dundee, Copen- 

hagen, Hamburg, and Archangel, and that from the Caspian seal fish- 

eries at Astrakhan. 

Seal oils vary in specific gravity from 0.915 to 0.930 at 59° F. 

According to Brannt, they are composed principally of glycerides of 

physetoleic acid, of palmitic, stearic, and a small quantity of oleic 

acid and traces of butyric acid, valerianic acid, ete.- They show a 

slight acid reaction when fresh, the acidity increasing with age. 

Instead of the albuminous substances present in vegetable oils, the 

seal oils contain a small quantity of glue which can be precipitated 

with tannin and metallic salts. They are very slightly soluble in 

aleohol, and require almost an equal volume for solution in ether. 

Mixtures of equal volumes of nitric and sulphurie acids produce a 

reddish color, quickly changing to brown. The adulteration of seal 

oils is detected principally by the incomplete saponification if resin 

oil be the adulterant, and by the degree of solubility in alcohol if other 

blubber oils are employed. . 

In addition to the pure oils there are several well-known compound 

seal oils on the markets, the best known being the ‘‘ three crowns.” 

Greenland ‘‘ three crowns” is a mixture of several varieties of blub- 

ber oil, chiefly seal oil, or rather seal-oil foots, and small quantities 

of whale and walrus, combined with oil from shark livers, the fluidity 

and low specific gravity of the shark oil imparting the special quali- 

ties to this compound. Swedish ‘‘ three crowns” oil is a compound 

of various seal oils with herring oil. 

The principal use for seal oil is for burning in miners’ lamps, and 

it is also employed in currying and to a very small extent for miscel- 

laneous purposes, especially fiber-dressing. About 2,500 barrels are 

used annually as an illuminant in the light-houses in the British 

North American provinces. Owing to its sluggish nature it is usually 

improved by the addition of mineral colza. An excellent miners’ lamp 
oil is said to be composed of seal oil, 40 per cent; whale oil, 25 per 

cent; lardine (0.980), 10 per cent, and mineral ecolza, 25 per cent. 

SEA-ELEPHANT OIL. 

The sea-elephant or elephant-seal has furnished a large quantity of 

oil to the American markets during the last eighty years. The whalers 

operating in the extreme South Atlantic, and also the fur-sealers sail- 

ing to Falkland, South Georgia, and the coast of Patagonia, secured 

odd lots previous to 1803, but the first vessel specially fitted out for 
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securing this article appears to have been the ship Alliance, which sailed 

from New Bedford in 1803 for Patagonia, and returned home in 1804 

with a full cargo of oil. This was the pioneer of a large number of 

vessels sailing to the Patagonian coast for sea-elephant oil. That 

coast seems to have been abandoned about 1820 for the South Shet- 

land Islands, which for seventeen years furnished many cargoes to the 

fur-sealers sailing from Stonington. Since 1837 Desolation or Ker- 

guelen Island has furnished the great bulk of the sea-elephant oil. 

Heard Island has furnished many cargoes since 1857, but on account 

of the exposed situation of that island vessels do not usually go there 

when a cargo is obtainable elsewhere. South Georgia, South Shet- 

lands, and the Patagonian coast also have many sea-elephants and 

are occasionally visited by the hunters, but the great bulk of the 

catch has been. obtained at Desolation Island. 

Although the taking of sea-elephant oil originated with the Nan- 

tucket whalers, it has been peculiarly a New London industry since 

1820, the neighboring ports of Stonington and Mystic furnishing a 

number of vessels during certain seasons. From 1820 until the pres- 

ent time 94 per cent of all the voyages have been made by vessels 

from these three ports, and 80 per cent have been made by the New 

London vessels. The fleet was largest in 1858 and 1859, 18 vessels, 

with an aggregate tonnage of 4,527 tons, being employed in 1858, and 

20 vessels, with 4,461 tons measurement, in 1859. 

The last vessel to return with a cargo was the brig Leonora, which 

arrived in 1902 with 2,900 barrels of oil and a quantity of hides. In 

1900 the schooner Robert S. Graham brought in 2,600 barrels of oil 

and 70 hides, the oil selling at 38 cents per gallon and the hides at 

$2 each. In 1898 the bark Swallow, of Boston, returned with 2,000 

barrels of oil, the product of 4,000 sea-elephants secured during the 

three months of the summer of 1897-98. 

According to Capt. James W. Budington, of Groton, Conn., to whom 

we are indebted for most of the subjoined data relative to methods of 

eapture and of oil-rendering, sea-elephant blubber is somewhat whiter 

than whale blubber, and ranges in thickness from 1 to 8 inches, aceord- 

ing to the size and condition of the individual. It is thickest on the 

males, especially the ‘‘March bulls,” from the neck of which 10-inch 

blubber has been secured. On the cows the thickness is from 2 to 3 

inches and on the pups it is much less. 

Much variation exists in the yield of oil from sea-elephants. The 

quantity secured from the March bulls taken shortly after they land 

is very large, amounting sometimes to 220 gallons from a single indi- 

vidual. Only asmall number of this variety is secured. The Novem- 

ber bulls yield from 100 to 120 gallons each early in the season, but 

after remaining on the shore for months, abstaining from food, they 

become emaciated, and yield scarcely more than 30 gallons. The prod- 

uct from females and pups is much smaller, some of the pups yielding 

only 4 or 5 gallons, especially when the season is well advanced, thus 
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greatly reducing the average take, which probably does not exeeed 12 

or 15 gallons to each individual throughout the season. The cargo of 

2,000 barrels secured by the bark Swallow in 1898 represented an 

average yield of 15.75 gallons per individual. Another cargo of 600 

barrels, secured late in the season when the animals were in poor 

condition, represented the capture of 2,000 individuals. 

The hunters endeavor to arrive at the islands as soon as the sea- 

elephants come ashore, usually the early part of November. The ani- 

mals are found in herds or pods varying in number from 20 to 300 or 

more each, the favorite resort apparently being the numerous mud 

puddles. The largest and fattest are selected for killing, females and 

pups being unmolested if a sufficient number of large bulls is obtain- 

able. The bulls are sometimes of enormous size, frequently 16 feet 

or more in length and 12 feet in cireumference. The females are very 

much smaller, probably one-third the size of the bulls, but generally 

they are fatter for their size and their blubber is somewhat more yel- 

lowish. A number of seals of various species, especially the leopard- 

seal, are frequently met with and are driven out and slaughtered 

when sea-elephants are scarce; otherwise they are not molested, as 

they are not nearly so fat as the sea-elephants. Rifles and lances 

are the weapons commonly employed in the slaughter. 

After killing a sufficient number the skin is roughly and quickly 

gotten out of the way and the blubber taken off in horse-pieces of 

suitable size for handling, say about 18 inches wide and 2 feet long, 

or less, this varying according to the thickness. The horse-pieces are 

strung on a pole and carried down to the shore, 15 or 20 making a 

good load for twomen. At the shore the pieces are strung on raft- 

tails or ropes, 18 or 20 feet long, and towed to the ship. The long 

immersion in the water soaks off the sand and blood and cleanses the 

blubber. 

The oil is extracted in much the same manner as in the whale fish- 

ery. The blubber is lifted on deck, cut into strips about 2 inches 

wide, and these are minced or partly cut through at intervals of 

about 1 inch and placed in try-pots, precisely as in the case of whale 

blubber. The cooking is only slight, much less than applied to the 

whale blubber, being continued for only about 15 minutes. The fuel 

consists of the dry scrap, supplemented with wood procured on the 

islands. After cooking for about 10 or 15 minutes and dipping off 

all the oil on the surface, the scrap is placed in a receptacle and 

subjected to considerable pressure, in the manner customary in the 

right-whale fishery already described. The oil does. not run as freely 

from the blubber as whale oil; especially is this the case with the 

fat of the pups, which is fine-grained and ‘‘ milky.” Occasionally 

the oil is tried out on shore in a manner similar to that aboard the 

vessel, the try-works being erected near a running stream wherein 

the blubber may be washed free from sand and blood. 

The product from all the southern islands from 1803 to 1900, 
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inclusive, amounted to upward of 242,000 barrels, .or 7,643,000 

gallons, worth $5,420,000, apportioned as follows: 

Decade ending ala | Decade endin 2 Tune soe Barrels. || pers se & | Barrels. 

1810 Ss ee es 2500 1) D860 eae ae 4s Sree | 62,754 
aot 08 Be aie BS S000 aS Oe 2s eee eee 48,783 
nls | UB ee ears OS ares 9 00H MGSO sae2 2s eee | 34,015 
1G40t loans aes Zo OOOMLSGO Ss. see ee 8, 150 
Fi Rots) 0 Bees eee ey Ore Eo 0,0 O38) | eed i, 0 Cee es eee 6, 300 

- This oil is classed as whale oil and has been included in the product 

of that article, as shown on page 204, although it is usually sold for 

3 or 4 cents per gallon more than the latter. The process of refine- 

ment is precisely the same as in case of whale oil, the foots yielded 

amounting to 5 or 6 per cent of the original bulk. Its principal use 

has been in the dressing of morocco leather. 

WALRUS OIL. 

When the whalers entered the North Pacific, walrus were found in 

great numbers, but were not disturbed, owing to the abundance of 

cetaceans. At times when whales were not to be found and many- 

walrus were met with, a number of these were killed and the blubber 

tried-out, and this practice extended with the increasing scarcity of 

whales. About 1865 the northern whalers began to make a business of 

taking walrus during the first part of each season, some vessels securing 

upward of 500 barrels. Mr. A. Howard Clarke estimated that, during 

the eleven years ending in 1880, 1,996,000 gallons of walrus oil were 

secured by the whaling fleet in the North Pacific, the value of which 

was about $1,000,000. The hunt was carried on with much waste. 

It is stated that on one occasion 1,600 walrus were killed on a sand 

bar in one day, and the whole number were washed into the sea by an 

unusually high tide and thus lost. Since 1880 the quantity secured 

has decreased, and at the present time not more than 100 walrus are 

obtained annually by the entire North Pacifie fleet, representing an 

oil product of less than 2,000 gallons. 

The blubber of walrus averages 2 or 3 inches in thickness, and 

usually it is is not detached from the skin until after the removal of 

the latter from the carcass. In ease the hide is to be saved for tanning, 

the pelt is placed on a flensing board or platform, skin-side down, and 

the blubber is cut off in irregularly shaped horse-pieces of 10 or 15 

pounds’ weight each. During the height of the Pacifie walrus fishery 

the hides were not used, and then the skin and blubber were removed 

from the animal in horse-pieces of convenient size, say about 10 by 

14 inches, and these were separated aboard the vessel. 

The horse-pieces are next prepared for the try-pots. They are placed 

on the mincing-horse and scored or minced precisely in the manner 

described in the treatment of whale blubber. The cooking must be 

aThe Fishery Industries of the United States, Sec. V, Vol IT, p. 318. 
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slow, the pot being well spaded during the boiling to prevent the 

blubber from sticking and burning to the bottom or side. 

The individual yield of oil varies considerably, walrus being much 

fatter in some years than in others. But in general it is small in pro- 

portion to the size of the animal, an individual weighing 1,500 pounds 

yielding only as much blubber as a seal of 600 pounds. An old bull 

weighing 2,500 pounds might yield 600 pounds of blubber, but it is 

seldom more than 450 pounds, and the average for the entire catch is 

probably not in excess of 200 pounds. Nor isthe blubber as rich in 

oil as is that of the seal, LOO pounds of walrus fat yielding an average 

of 10 gallons of oil, whereas an equal weight of seal blubber yields 

about 11} gallons. In 1869 the ship Progress secured 565 barrels of 

oil from 700 walrus, an average of 25.42 gallons each. This was con- 

sidered an extra good yield. One thousand walrus secured by the 

ship Onward in 1874 yielded 600 barrels of oil, and 2,000 taken by the 

Mercury in 1877 produced 1,100 barrels of oil.“ 

Walrus oil is usually of a yellowish color, with greater fluidity than 

seal oil, and has a specific gravity of 0.925 at 59° F. according to 

Brannt. It is more difficult to refine than the oil of the right whale. 

Although classed roughly as ‘‘ whale oil” in the United States, it is 

usually kept separate from the oil of the right whale and sold for 2 or 

3 cents per gallon more than the latter. It is stated that the product 

in the fisheries north of Europe is generally mixed with and sold as 

seal oil. 

OIL FROM SEA-LIONS AND FUR-SEALS. 

The blubber of the sea-lion is from 1 to 4 inches thiek, and that on 

each individual yields from 6 to 20 gallons of oil. Thousands of bar- 

rels of this oil were formerly secured along the coast of California, 

but owing to the decrease in number of these animals, comparatively 

little is now prepared. It is somewhat inferior to sea-elephant or 

walrus oils, but much better than fur-seal oil. 

A number of years ago when whale and seal oils were quoted above 

a dollar per gallon, there was some sale in this country for oil pre- 

pared from the blubber of the fur-seal; but owing to the small quan- 

tity available, the cost of production, and the technical inferiority of 

the product, there has been no market for it for many years. The 

blubber may average 15 inches in thickness, varying according to the 

time the animal has been on shore. The oil is of a yellowish-brown 

color, gummy, and possesses an offensive odor. According to the 

terms of the lease of the fur-sealing rights on the Pribilof Islands to 

the North American Commercial Company, the United States Govern- 

ment is entitled to receive 50 cents per gallon for all fur-seal oil pro- 

duced there. This is in excess of the market value of the article, 

leaving nothing for the cost of production and transportation, and, 

needless to state, there is no revenue whatever from this item. 

aThe Fishery Industries of the United States, Sec. V, Vol. IT, p. 318. 
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OIL FROM LIVERS OF COD AND RELATED SPECIES. 

SOURCES OF SUPPLY. 

Cod oil is obtained from the livers of several species of fish. In its 

pure state it is obtained from the livers of cod only, but those of had- 

dock, pollock, hake, cusk, ling, and even shark and dog-fish are also 

used. The last two, however, are not generally recognized as cod-liver 

oil sources, but are used mainly for purposes of adulteration. In the 

trade the term ‘‘cod-liver oil” is used in a restricted sense, applying 

to the best quality of oil made from choice fresh cod livers and intended 

for medicinal purposes; all other oil manufactured from livers of cod 

and related species, not of quality fitting it for medicinal uses, is des- 

ignated as ‘‘cod oil” or ‘‘curriers oil.” 

Cod oil is of comparatively recent development as an article of com- 

merce, although it was used locally previous to the nineteenth century. 

On account of the ease with which whale and seal oils could be secured, 

cod oil was not in great demand for technical purposes until after the — 

beginning of the nineteenth century. There is nothing to indicate 

that in the early cod fisheries on the American coast the livers were 

utilized to any great extent for oil-rendering, and the same is true of 

the early fisheries prosecuted in the seas north of Europe. The small 

demand for medicinal and for technical purposes was readily supplied 

by a few fishermen of economical and industrious habits, but their 

output bore only a small proportion to the total quantity obtainable. 

Curriers used a small quantity, and some was employed on fruit trees 

for destroying insects and fungous growth. 

Early in the nineteenth century the production of cod oil became 

quite general on the New England coast. The livers were placed in 

butts and permitted to decompose, and the oil exuding therefrom was 

dipped off from time to time. Not only was this done by the fisher- 

men who landel their catch ashore each night, but also by the 

‘“bankers” who carried butts and barrels for the purpuse. As the 

tanning industries developed, the output of cod oil increased, and by 

1845 practically all the livers secured were rendered into oil. The 

output, however, did not keep pace with the demand and during the 

sixties the price went up to $1.25 per gallon. Mr. Eben 5. Phillips, 

of Swampscott, was one of the pioneer dealers in this product and 

amassed a fortune in the business. 

Gradually other substances were introduced as materials for dress- 

ing leathers, especially sod oil, degras, and compound greases, the 

cheapness of which has greatly affected the market for cod oil. The 

substitution of machine stuffing for hand stuffing in leather-dressing 

and the introduction of chrome tannage have also reduced the 

demand. However, the market for medicinal oil has constantly 

increased up to the present time. As a result of these combined 

uses, the rendering of the livers into oil is almost coextensive in point 
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of territory with the prosecution of the cod fisheries. ‘The only excep- 

tion is in certain market fisheries where the men do not have time to 

handle the livers properly. 

The market price of medicinal oil frequently falls so low that it 

pays the manufacturer better to prepare only low-grade oil for leather- 

currying, soap-making, and the like. The common oil is, of course, 

turned out at much less cost than the white, odorless, medicinal 

variety. The stearin, which is worth comparatively little and forms 

a considerable portion of the oil, need not be removed from the manu- 

facturing grade. The use of the expensive refining plant required 

for medicinal oil is also obviated. And, finally, there is a very con- 

siderable saving in the cost of packing, as the ordinary oil is shipped 

in old petroleum barrels, while for the finer grade expensive new casks 

or metallic drums have to be provided. For several seasons there was 

a large overproduction of low-grade medicinal oil, and three years ago 

it sold in New York as low as 50 cents per gallon. Curriers’ oil does 

not often sell for less than 30 cents per gallon, and the demand for it 

is fairly constant. 

The principal sources of cod-liver oil are the coast of North America 

from Labrador to Cape Cod, Norway, Scotland, Iceland, the Pacific 

eoast of the United States, and, during recent years, Japan. On 

account of its greater value, efforts are made on all these coasts to 

produce the light oil for medicinal purposes; but in most sections, on 

account of unfavorable natural conditions, only dark or low-grade 

oils are practicable. Medicinal oil is prepared chiefly on the coast of 

Norway and to a limited extent on the Massachusetts, Maine, Nova 

Seotia, and Newfoundland coasts. 

Owing to the favorable conditions under which the cod fishery is 

there prosecuted, Norway ranks first among countries producing 

medicinal oil, the annual product amounting to about half a million 

gallons. The fishing-grounds are concentrated and situated very 

near the coast, so that the fish are landed in quantities within a few 

hours after capture and before decomposition of the livers has set in. 

Furthermore, the temperature during the fishing season is very low, 

being close to the freezing point, and this tends to retard putrefac- 

tion. In no other part of Europe are the conditions favorable for 

producing medicinal cod-liver oil. A large quantity of low-grade cr 

curriers’ oil is also produced in Norway, amounting probably to as 

much in bulk as the medicinal oil. 

In Newfoundland much attention has been given to the production 

of medicinal oil, the manufacturers endeavoring to make it as near 

like the Norwegian product as possible. Freezing machines were 

introduced and a considerable quantity of white, odorless, and non- 

congealing oil was made. The general experience, however, was 

that the difference in market value of the medicinal and the trade 

oils was not sufficient to warrant the extra care and the additional 
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expense. At present comparatively little medicinal oil is produced in 

Newfoundland. The livers are mostly all converted into eurriers’ oil, 

resulting in an annual output of about 1,100,000 gallons. 

The situation in Nova Scotia is pretty much the same as in New- 

foundland, although much less oil is produced, the annual output 

probably amounting to about 20,000 gallons of medicinal oil and 

250,000 gallons of curriers’ oil. 

The bank fisheries of America are situated too far from the land to 

permit the use of the livers in making medicinal oil; but the shore 

fisheries during autumn and winter, when the spawning fish visit the 

coast, furnish good material for that purpose, resulting in the prepa- 

ration of about 25,000 gallons each year. Much of this is of supe- 

rior quality, and unsurpassed for color and pleasantness of odor and 

taste. The livers taken in the bank fisheries are practically all used 

in preparing curriers’ oil, the total annual product of which is about 

450,000 gallons. 

Considerable cod oil has been exported from Japan for medicinal 

purposes, but that received in this country has not found favor with 

the wholesale druggists and has usually been sold for currying. The 

first shipment of 200 cases, made in 1889, sold at 35 cents per gallon. 

We have no data bearing on the cod-oil output in Japan, but with an 

annual cateh of 7,000,000 fish it probably does not exceed 100,000 

gallons. 

The entire product of cod oil is estimated as follows: Norway, 1,200,- 

000 gallons; Newfoundland, 1,100,000 gallons; Dominion of Canada, 

300,000 eallana United States, 475,000 gallons; Japan and all other 

countries, 450,000 gallons, making a total of 3,525,000 gallons of all 

varieties of oil produced from the livers of cod and related species. Of 

this quantity about 650,000 gallons represent the piso of medicinal 

oil, and the remaining 2,875,000 gallons is curriers’ oil. 

DESCRIPTION OF LIVERS AND THE RESULTING OILS. 

The following description of livers and the account of rendering 

them into oil are the results principally of an inquiry made by the 

writer on the New England coast in October and November of 1901. 

Most of the oil factories were visited and many of the principal fisher- 

men were interviewed. The writer is especially indebted in this con- 

nection to Mr. A. W. Dodd and Messrs. George J. Tarr & Sons, of 

Gloucester, and to Messrs. Geo. H. Leonard & Co., Mr. John B. Baum, 

and Mr. F. F. Dimiek, of Boston. 

Normal cod livers in good condition are of a cream color, uniform 

texture, and very soft, so that the finger may be readily pushed quite 

through them. Lean livers are frequently found. These are tough 

and dark in color, the toughness and darkness increasing with the 

degree of leanness, the color finally reaching a dark brown hue. Lean 

livers furnish very inferior oil, as well as only a small quantity. <A 
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certain percentage of the livers are diseased. This condition is usually 

evidenced by a greenish color or by the presence of colored spots, 

which increase in size and number as the disease advances until the 

entire organ isaffected. Diseased livers are never used in the prepara- 

tion of medicinal oil, but are freely utilized in making curriers’ oil. 

The size of the livers varies considerably, but averages about 12 inches 

in length and 23 inches in thickness in the center, the weight being 

somewhat over half a pound. Some livers weigh only 13 ounces each, 

and an instance is recorded by Dr. F. P. Moller of one taken in the 

Lofoden fishery which weighed 11 pounds, its length being 43 inches 

and its greatest thickness 64 inches. 

Considerable difference exists in the size, shape, and general 

appearance of livers of the cod family. Cod livers are elongated, 

with the large end near the dorsal fins and the small end toward the 

tail. Haddock livers are mueh shorter than those of cod, and have 

little frilis or scallops on the edges, whereas those of cod are smooth. 

Haddock and pollock livers are of a cream color, similar to those of 

eod, while cusk and hake livers are of a light straw color. The livers 

of all Gadide are usually mixed together by the fishermen, but in the 

season when any particular species is abundant the livers of that 

variety are kept separate. On the New England coast of the United 

States cod livers predominate during the coldest months and pollock 

are taken mostly in October and November. 

In the United States fisheries livers represent about 33 per cent of the 

weight of the fish, and they yield about 40 per cent of their weight in 

oil; consequently 100,000 pounds of fish yield about 180 gallons of oil. 

On an average, from January to June, 1,000 pounds, dressed weight, 

of cod yield about 1 bucket, or 24 gallons, of livers, and during the 
latter half of the year the yield increases to 4 gallons per 1,000 pounds 

of dressed fish. A bucket of these livers yields 5 or 6 quarts of 011 on 

an average throughout the year, except that in the spring the product 

is sometimes reduced to about 3 quarts to the bucket of livers. 

The yield of hake livers per 1,000 pounds of fish is somewhat larger 

than in ease of cod, but the quantity of oil secured from a bucket of 

livers is about the same. Haddock yield best from October to Decem- 

ber, and during the spring and summer the result is small, sometimes 

not over 14 quarts to the bucket. On account of the small yield and 

the conditions surrounding the haddock fishery, only about 15 per cent 

of the livers of that species are saved in the New England fisheries, 

At present pollock do not yield so much as cod, averaging about 5 

quarts to the bucket of livers throughout the year; but previous to 

ten years ago on the New England coast they usually yielded 7 quarts 

of oil in the fall. 

In the Lofoden fishery, according to the official returns, ordinarily 

20 to 30 livers are required to produce 1 gallon of medicinal oil. Dur- 

ing some seasons the livers are quite fat, and 8 to 12 are sufficient; 
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but when they are very lean, as was the case in 1896, for instance, 

from 36 to 56 are required for 1 gallon of oil. In that fishery the liv- 

ers are fatter at the beginning than at the end of the season. They 

average about 55 pounds to the 100 fish; but during the years when 

they are unusually lean it is much less, as in 1883, when the average 

weight of 100 livers was only 123 pounds. Usually at the Lofoden 

Islands 250 to 1,100 cod give 1 barrel of livers, and 2 barrels of livers 

yield 1 barrel of oil; but in 1883 from 700 to 1,100 fish were required 

for 1 barrel of livers, and 4 or 5 barrels of those were necessary for 1 

barrel of oil. Aside from the benefits accruing from the fatness of 

the livers, anything gained in quantity is always lost in quality in the 

preparation of medicinal oil. 

While it is somewhat difficult to distinguish among the oils made 

from the livers of the various members of the cod family, yet ordina- 

rily there are certain distinctive characteristics apparent to the skilled 

oil-refiner. Cod oil is of a greenish yellow color and usually has less 

pressings or foots than any of the others. Hake oil is almost white, 

but that made from hake taken on certain grounds has a pinkish 

color, which may be removed by filtration through a mineral earth. 

Pollock oil is distinguished by a slightly bitter taste and has a faint 

reddish cast. Its weather-test is rather lower than that of cod oil, 

especially when it has been slightly overcooked in the rendering. 

Oil extracted from perfectly fresh cod livers is light and odorless, 

and, owing to its extensive use in medicine, is known as medicinal cod 

oil or ‘‘cod-liver oil.” According to the extent of decomposition of the 

material before the extraction of the oil, the color ranges through all 

shades of yellow and brown to very dark brown, this color being 

attributed to the decomposition of the hepatic tissues and fluids. 

These dark oils are of two general grades; one, the brown, which is 

inferior to the light-brown or medicinal oil, but is frequently used for 

such; and the other, the dark-brown or curriers’ oil, is the poorest 

grade prepared, and is exclusively used for technical purposes. Prob- 

ably it would be better to say that there are two principal varieties of 

oil, the medicinal and the curriers’, and that unusual market condi- 

tions may result sometimes in the employment of the poorest of the 

medicinal oil for technical uses or the best of the curriers’ oil for 

officinal purposes. 

The medicinal value of cod-liver oil was known centuries ago among 

the Laplanders in northern Europe, the descendants of the Norsemen 

in Iceland, and the Eskimos in Alaska. The use of the oil gradually 

extended in Europe during the eighteenth century, being a popular 

home remedy among many seacoast communities and used empiri- 

cally by physicians. Percival and Bardsley in 1782 recommended its 

use in cases of gout and chronic rheumatism. In 1841, J. Hughes 

Bennett, of Edinburgh, published a pamphlet on its medicinal quali- 

ties, strongly recommending it in many cases, and this had much to 
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do with the general introduction of the oil as a medicine in England 

and America. From that time to the present it has held a prominent 

place in the confidence of physicians, and is regarded as a remedy of 

the highest value in diseases which are marked by malnutrition, pul- 

monary tuberculosis furnishing the most frequent occasion for its 

employment. 

Few subjects connected with materia medica have provoked so 

much diseussion as the comparative merits of the light and the dark 

grades of cod-liver oil. Formerly, the brown oil was considered 

superior in efficiency to the paler sorts, and was generally favored for 

medicinal purposes. In recent years, however, chemists have claimed 

that analysis does not reveal any substance in the dark oil which 

would account for greater beneficial activity than the paler grades 

are supposed to possess. While many physicians yet recommend the 

brown oil, the drift of public opinion seems to favor the pale oil, and 

certainly it is more popular with the patients. A discussion of these 

rival claims is beyond the scope of this paper. For information on 

the subject reference is made to A. Gautier and L. Morgues’ Les 

Alcaloides de ? Huile de Foie de Morue, Paris, 1890, and to F. P. 

Moller’s Cod-Liver Oil and Chemistry, London, 1895. 

PREPARATION OF MEDICINAL OIL. 

On account of its greater value, it is generally desirable to convert 

the livers into medicinal rather than curriers’ oil. For this grade the 

livers must be perfectly healthy and fresh, all diseased, lean, or 

slightly decomposed ones being rejected. On account of the necessity 

for having the material perfectly fresh, it is impracticable to manu- 

facture good medicinal oil during the warm months, and even in cold 

weather the sooner the extraction of the oil is begun the better the 

grade secured. Furthermore, it is desirable that the livers should be 

from cod only, those from other species being excluded. This, how- 

ever, is not the uniform practice, and the livers of haddock, hake, 

cusk, etc., are sometimes thrown in with those of cod. It does not 

appear that American manufacturers are any more prone to this 

adulteration than those of other countries. Possibly oil from other 

livers may be equally as efficient as cod, yet until that fact is demon- 

strated beyond a doubt those should be rejected. 

On the New England coast of the United States, the best medicinal 

oil is made from livers collected from the shore fishing boats, which 

land their catches almost daily, and thus deliver them in fresh condi- 

tion. From May to October only a small amount of the best oil can 

be made, because of the scarcity of fish along shore during that season 

and the danger of the material putrefying before reaching the oil 

factory. From October to May the shore fishermen carefully save the 

livers in clean barrels, and if landed within a day or two they are sold 

for making medicinal oil, but if softened or damaged in any way they 

are used only for curriers’ oil. 
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Second only to the careful selection of the livers is the observance 

of perfect cleanliness in the entire process of rendering the oil. The 

livers are thoroughly cleansed from blood and other impurities by 

washing in several waters, and the gall saes and attached membranes 

are removed. Throughout the entire process of expressing and refin- 

ing the oil, all tanks, receptacles, and the like are kept free from 

putrefying texture. Some oil-renderers chop the livers into small 

pieces for the purpose of securing a greater quantity of oil, but this is 

by no means the general practice. 

There are two general methods of cooking the eae , Viz, (1) by 
wood or coal fire under a water bath, and (2) by the use of steam. 

The first-named is the oldest in use and is also the most economical 

where the quantity of material to be rendered is small. Two metallic 

receptacles or pots are provided, one, in which the livers are placed, 

fitting loosely in the other, with 2 or 3 inches of space between, and 

the larger one set into a furnace so ‘hist a fire may be built beneath. 

The space between the two receptacles is filled with water during the 

process of cooking, and this is renewed as required. A fire is built in 

the furnace and the water brought to a boiling point, thus imparting 

a moderate heat to the contents of the pan. In order that the cook- 

ing may be expeditious the pan should be small, holding not over 50 

or 60 gallons. Furthermore, it should be narrow, for greater ease in 

stirring and to minimize the oxygenizing of the oil. Owing to the 

cheapness of this apparatus it is quite popular with those who try-out 

only a small quantity of oil. 

In the second method of cooking, steam-jacket kettles are used, the 

steam-chest being provided with a self-acting safety valve by which 

the pressure can be controlled and regulated. Within the kettle there 

is usually a stirring apparatus operated by steam power. By means 

of this apparatus the cooking may be performed much more expedi- 

tiously than with the former one, as any desired temperature may be 

secured and uniformly maintained. 

In order to prevent, so far as practicable, the formation of hydroxy- 

lated compounds, the alleged cause of the unpleasant eructations or 

gastric disturbance from which many persons suffer after taking the 

oil, there was introduced in Norway in 1892 an apparatus for its ex- 

traction without permitting oxidation to take place. This apparatus 

is so contrived that the air can be completely excluded from it during 

the whole operation, the process being conducted in a current of car- 

bonie acid gas from the moment the livers are placed in the apparatus 

until the oil is sealed up in the market receptacles. 

Whatever process of cooking may be adopted, it is desirable that 

the oil be forced out of the hepatic cells in a short space of time 

and by a moderate degree of heat only. The length of time usually 

allowed for cooking is from 2 to 3$ hours, and at no time should the 

temperature exceed 200° F. The duration of the cooking process is an 
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item of great importance in the preparation of medicinal oil, and on 

it is dependent in a large measure the quality of the product. In order 

to get the largest possible amount of oil, some producers cook the 

material entirely too long, notwithstanding that beyond a certain 

point anything gained in quantity is at great sacrifice of quality. In 

producing a choice grade of oil, the livers must not be exposed to heat 

any longer than absolutely necessary. 

The longer the cooking is continued, the greater the quantity of 

acids and decomposed albumen extracted from the hepatic tissues. 

These substances render the oil strong and unpalatable, and detract 

from its appearance. Further, the longer the livers are exposed to 

heat, the more oxygenized the oil becomes, making it irritative to the 

stomach and causing disagreeable eructations. [For the production 

of the clearest and lightest medicinal oil, the livers should not be 

exposed to a greater heat than 160° F., and that only for about 45 

minutes. This, however, is not feasible because the quantity of 

oil produced in that case would be too small to make the business 

profitable. The time must, therefore, be extended as far as practi- 

eable without detracting too much from the quality. But in order to 

produee a first-class medicinal oil, the length of the cooking should 

on no account exceed 23 or 5 hours, provided the capacity of the liver- 

receptacle does not exceed 50 gallons. 

On completion of the cooking process, the mass of livers and oil is 

allowed to cool. The oil rises to the surface and is drawn off and 

filtered. The liver magma is subjected to pressure and yields a quan- 

tity of dark oil suitable only for curriers’ use. The residuary mass 

of hepatic tissues is dried and used for fertilizing purposes. Its 

market value in Gloucester and Boston was formerly $6 or $8 per ton, 

but at present it is only about $5 per ton. 

Filtering the medicinal oil is accomplished by running it through a 

box fitted with several straining frames covered with cloth of suc- 

cessive degrees of fineness and with a tap at the bottom through which 

the oil ean be drawn. Or the filter may consist of one or two light 

canvas bags fitted inside of a white moleskin bag with the smooth 

side out. But in filtering the dark oil, it is better to run it through 

charcoal. 

In the process of refining, the medicinal oil is placed in small recep- 

tacles, as 5-gallon cans, and refrigerated either naturally in cold 

weather or by means of ice and salt, as already described in the pro- 

cess of refining sperm oil. When thoroughly chilled and granulated 

the congealed oil is compressed through cotton or canvas bags holding 

about 4 gallons each, for the purpose of extracting the foots, white 

pressings, or stearin. Two or three bags are placed regularly 

upon a substantial wooden platform or table provided with grooves 

for conducting the outflowing oil to a receiving tank. On this row 

of bags there is laid a thin iron plate or slab, then another layer of 
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bags, and so on, layer after layer, until 15 or 20 bags have been piled 

up. Heavy pressure is then applied and continued 10 or 12 hours, 

when practically all the oil drains from the bags, leaving behind an 

unctuous mass of the consistency of tallow or butter, composed of 

nearly pure stearin, with a small quantity of débris and fibers. The 

quantity of stearin removed depends on the temperature at which 

the congealed oil is pressed. At the usual temperature of 28° to 30° 

F., about 1; pounds are removed from each gallon of crude oil, the 

latter weighing about 74 pounds. The stearin is sold at 5 or 6 cents 

per pound and is used by soap- and candle-makers and as a tallow 

substitute in leather-dressing. 

Medicinal cod-liver oil should be exposed to the air as little as pos- 

sible during the whole process of extraction, filtering, and pressing; 

and as soon as the last operation is completed, it should be placed in 

shipping packages and stored in a cool place until marketed. This 

oil has a greenish tint, is almost tasteless and odorless. For the pur- 

pose of making the oil lighter in color, it is sometimes bleached by 

exposing it in a thin layer to the sun’s rays for an hour or more. 

Bleaching medicinal oil is an objectionable process, resulting in no 

particular benefit, and, on the contrary, is productive of much harm 

when long continued. 

The style of the package in which medicinal oil is placed is of much 

importance. Since cod oil readily acquires the flavor of wood and 

becomes disvolored thereby, glass or metal receptacles are preferred. 

Tin is much the best material when glass is not used. The Norwe- 

gians use tin-lined barrels. When wooden barrels are employed, 

white oak is preferable to other varieties. 

During recent years many manufacturing pharmacists have pre- 

pared cod-liver oil in such a manner as to overcome the disagreeable 

flavor and the even more objectionable gastric disturbance which so 

frequently follows its use. These products are mostly in the form of 

emulsions, gelatinous capsules, with sirups, creams, jellies, ete. 

Furthermore, some pharmacists remove the so-called’ ‘‘aetive prin- 

ciples” in cod-liver oil, the oil itself being subsequently used for tech- 

nical purposes. These ‘‘active principles” are extracted by means 

of an aleoholie menstruum, then concentrated by evaporation and 

dissolved in wine. They are placed on the market under various 

proprietary names. In some factories the fresh livers, rather than the 

oil, are used in manufacturing the ‘‘ active principles,” since the latter 

are alleged to oceur in far greater abundance in the liver tissues than 

in the oil. According to an account given by the proprietor of one of 

these preparations, the livers are thoroughly minced in a steam-power 

chopping-machine and macerated for several days in large stirring 

machines of special design, a menstruum being employed consisting 

of diluted alcohol containing a small quantity of citric acid. The 

extract is then drawn off and concentrated in vacuo at a temperature 

of 40° F. When the liquid is reduced to about the consistency of 

ce 
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extract of beef, it is removed from the vacuum pan, assayed for 

alkaloidal contents, and then dissolved in wine in proper proportion 

to represent the ‘‘active principles” contained in one-fourth its bulk 
of cod-liver oil. 

Only about 10 per cent of the cod-liver oil consumed in this country 
is produced in the American fisheries, the great bulk of it being 

imported from Norway. As already shown, the product of medicinal 

oil in the United States fisheries is only about 25,000 gallons each 
year, whereas the imports usually exceed 200,000 gallons annually, 

and in some years exceed 500,000 gallons. 

The following summary, showing the total quantity and value of 

cod-liver oil imported for consumption into the United States during 

a series of years, is compiled from the United States customs returns: 

Statement of the quantity and value of cod-liver oil imported into the United 
States during a series of years. 

= : Average | = Average - 
Year ending di Year ending ‘ k 

Z Gallons.) Values. |value per ¢ Gallons.| Values. |value per June 30— Shien! June 30— eal a 
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PREPARATION OF COD OIL FOR TECHNICAL PURPOSES. 

The methods of extracting cod oil for currying and other technical 

purposes does not differ essentially from the extraction of medicinal 

oil, the principal difference being the use of all livers secured, the 

absence of extreme cleanliness, and the greater putrefaction or the 

more extensive cooking of the material. Considerable common oil is 

also expressed from the livers cooked for medicinal oil after the latter 

has been dipped or skimmed off. 

The original method of extracting cod oil, and the most common one 

at the present time, is by putrefaction. In the Grand and the West- 

ern banks fisheries, during the process of dressing the fish, the livers 

are collected and placed in liver-butts. These butts are characteristic 

of vessels engaged in a salt-fish trip; in the market fishery for cod, 

haddock, ete., their place is taken by upright barrels or gurry kids. 

There are two liver-butts on each vessel; they consist of large casks, 

with a capacity for about 150 gallons each, mounted horizontally on 

skids immediately in front of the house and lashed securely to the 

deck. On the top, in the bilge of each cask, there is a large square. 

opening, covered with a piece of tarpaulin securely fastened at one 

F. C. 1902——15 
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end, through which the livers are dropped into the cask. As the oil 

cells in the livers are broken by decomposition and by their constant 

churning with the rolling of the vessel, the oil rises to the surface, and 

is bailed off from time to time to make room for fresh livers. The oil 

dipped or bailed off, known as ‘‘sun-tried oil” or ‘‘top dippings,” is 
placed in barrels, while the refuse blubber remains until the vessel 

reaches port, when it is boiled to extract the remaining oil. 

The ‘‘sun-tried oil” represents probably 20 to 40 per cent of the 

total quantity of oil produced. It is superior to that rendered by 

cooking, being heavier bodied, and does not chill so quickly, the quan- 

tity of foots being much less. The oil first obtained from the butts is 

of a light yellow color, and formerly was used to some extent for medic- 

inal purposes. As putrefaction advances, the color deepens to a 

brownish shade, and that extracted by cooking the decomposed livers 

ashore is very dark, with a greenish fluorescence in reflected light. 

In small quantities it shows a brown color, and therefore is known as 

brown oil. None of this oil is used for medicinal purposes, owing to 

its strong odor and flavor and the abundance of decomposed tissue 

contained in it. The market fishermen, who return to port every two 

or three weeks, save the livers and sell them to the oil-merchants at 

25 or 30 cents per bucket of 24 gallons each. 

Of the several grades of cod oil used for technical purposes, the best 

is that made from livers taken in the Grand Banks fisheries; this is 

known as ‘‘ Newfoundland cod oil” and sells for about 2 cents per 

gallon more than ‘‘ domestic cod oil” made from livers taken on West- 

ern and Georges Banks. ‘‘Straits oil” and ‘‘ bank oil” were formerly 

well-known grades of cod oil, but these are now made entirely from 

menhaden. The low grades of cod oil are strained or filtered in the 

same way as the medicinal oil, 100 gallons yielding 15 or 20 pounds of 

foots, worth about 4 cents per pound. 

Cod oil is used for currying mostly in New York, Pennsylvania, 

Ohio, Michigan, Illinois, and Wisconsin, only about 20 per cent being 

used in New England. Some of the best quality is exported. Small 

quantities are also used for soap-making and in various compounds. 

The following table (based upon the closing quotations each week 

for prime domestic oil, as contained in the New York trade journals) 

shows the lowest and highest selling prices for cod oil for technical 

purposes in the New York market during each year from 1891 to 1902: 

: - 
7 Price per 3 | Price per 
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OIL FROM LIVERS OF SHARKS AND RELATED SPECIES. 

The livers of various species of sharks and allied fish are suitable 

for oil-production, giving rise in some localities to important fisheries. 

The principal species used are the sleeper shark, otherwise known as 

the nurse, ground, or gurry shark (Somniosus), taken in northern 

waters from the Arctic seas southward to Massachusetts, Oregon, and 

France; the basking or bone shark (Cetorhinus), formerly quite 

numerous, but now taken to a less extent, north of Europe and on the 

coast of Peru, Australia, California, ete.; the oil shark (Galeorhi- 

nus), on the Pacific coast, especially in California, and the dog-fish 

(Squalus), distributed throughout both hemispheres. In addition to 

these, nearly every species of shark yields livers suitable for oil- 

rendering. 

The sleeper shark appears to be the most important species so far 

as oil-making is concerned. This isa large fish, individuals ranging in 

length from 12 to 25 feet. The livers yield from 12 to 50 gallons of 

oil each when taken in the autumn, but in the spring and summer 

they are almost worthless for oil purposes. On the New England 

coast this species is much less numerous than formerly, but it is 

reported in abundance on the Pacific coast of the United States. 

During the autumn the taking of the sleeper shark is a somewhat 

important branch of the minor Icelandic fisheries, and it is also taken 

by the Russians off the Kola Peninsula. The most important fishery, 

however, is off the coast of Norway, and especially between Lofoden 

Islands and Bear Island, in depths of from 150 to 200 fathoms of 

water. The Norwegians employ small vessels of 20 to 35 tons, ecarry- 

ing about six men each, the season beginning the first of October and 

ending in February. The fish are taken by means of large, strong 

hooks baited with fish or salted seal blubber. 

The basking shark, probably the largest of all sea fishes, has been 

taken very extensively for the oil contained in the livers, but owing 

to decrease of the species the quantity now secured is much reduced. 

This fish attains an enormous size, the prevailing length of fully- 

grown individuals being 30 to 35 feet. The liver is proportionally 

large, yielding ordinarily from 80 to 200 gallons of oil and occasionally 

as much as 400 gallons. Indeed, a yield of 600 gallons has been re- 

ported from a single individual, but this has not been satisfactorily 

established. This species differs from other sharks in not being 

voracious. Therefore it must be taken with harpoons rather than 

with baited hooks. There is said to have been quite an extensive 

fishery for it on the Massachusetts coast about the middle of the 

eighteenth century. According to Captain Atwood, writing in 1880, 

‘*Not more than half a dozen have been caught near Provincetown 

since 1810.” 

The basking shark is numerous on the coast of Peru and Ecuador, 



228 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

and its capture gives employment to a large number of small vessels, 

manned by 6 or 8 meneach. The American vessels fishing for hump- 

back whales on that coast have occasionally engaged in its capture 

when whales were not in sight. Capt. George O. Baker, of New 

Bedford, reports that on one occasion in two days’ fishing he secured 

125 barrels of shark oil while on the lookout for humpback whales. 

The method of taking this fish off the Peruvian coast, according to 

Captain Baker, is to approach it while it is lying motionless at the 

surface of the water and to fasten a harpoon in the top of the head 

forward of the eyes, so as to hold the head up and thus prevent the 

fish from going down or ‘‘sounding,” and then the boat approaches 

and lances it until it is quitedead. It is taken alongside the vessel, a 

hole is cut in one side of the abdomen, a strap inserted on either side of 

the incision and the tail hoisted up so as to raise the body somewhat 

out of the water. A man then enters the abdominal cavity and with 

a knife cuts out the liver in pieces. These are passed up on deck, 

minced, as in the case of whale blubber, and placed in the try-pots. 

After a sufficient length of time the cooked liver-pieces are removed 

from the pot, placed in a canvas or hempen bag, suspended from aloft, 

and permitted to drain. Nothing but the oilis saved. A considerable 

market for it exists in South America, where it is used principally as 

a body for paints for exterior surfaces. The price is usually 8 or 10 

cents per gallon more than that of humpback oil. 

The basking shark is taken occasionally on the California coast, the 

individual yield of oil there averaging about 125 gallons. The same 

species is also said to be taken in the waters of British India, being 

harpooned in great numbers by the fishermen of Karachi and other 

coastal districts. 

The common dog-fish (Squalus) of the Atlantic coast and a similar 

species on the Pacific coast are the principal oil-yielding sharks in 

America. These fish range from 2 to 5 feet in length and from 5 to 

15 pounds in weight. They are the great pest of fishermen, destroy- 

ing nets, robbing fish from the trawls, and committing other depre- 

dations. 

It does not appear that anv important fisheries are organized espe- 

cially for the capture of these fish, but many are taken incidentally in 

the shore and Georges cod fisheries, particularly during the spring, 

and the livers are extracted and thrown in the liver-butts along with 

those of other fish. The livers are generally of a bluish-gray color, 

shaped somewhat like those of cod or pollock and are very brittle, 

breaking readily when lifted. 

In Boston and Gloucester dog-fish livers are sold at the same rate as 

those of cod and related species—viz, 25 to 30 cents per bucket of 23 

gallons. The yield of oil during August, September, and October is 

about 6 quarts per bucket, but at other seasons if is much smaller. 

Because of the small quantity secured, this oil is rarely kept separate 

from cod oil for currying purposes, and it sells for about the same 
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price per gallon. <A distinctive characteristic is its strong odor when 

warm, resembling that of ammonia; but this may be removed by 

proper refining. It is estimated that from 10,000 to 15,000 gallons of 

dog-fish oil are prepared on the New England coast annually, nearly 

all of which is combined with and sold as cod oil for currying purposes. 
Japtain Atwood writes: “ 

When I first began to go fishing, in 1810 to 1820, the dog-fish fishery was consid- 

ered one of the most valuable fisheries that we had around the shore. They appeared 

here in the spring and were very plenty, and would last a day or two and then all 

would be gone. Then you would not see a dog-fish again all summer, but about the 

10th or middle of September they came to usagain, returning South. They would 

stay into November, and during that time the fishermen would get—a man and 

a boy—all the way from 8, 10, to 15 barrels of oil. Twenty-five years ago we 

would occasionally see dog-fish in the summer. The last fifteen years they have 

been here all summer. During the war they were plenty all summer, and the 

livers sold for $1 a bucket, and now they are worth but 20 or 25 cents. 

On the coast of Oregon, Washington, and British Columbia, large 

numbers of dog-fish are taken for conversion of the livers into oil. 

which finds a ready sale, owing to the high cost of other oils on that 

coast. These fish are reported especially abundant in the vicinity of 

Queen Charlotte Island, in British Columbia, where they are cap- 

tured by the Indians. The livers of 100 dog-fish yield 6 or 8 gallons 

of oil, and the rest of the carcass is utilized for fertilizer. Not only 

is there an abundance of this oil produced for local use, but also 

much for export. As long ago as 1876, about 60,000 gallons were 

exported from Victoria, at a valuation of 40 cents per gallon.? The 

present annual product is said to exceed 200,000 gallons. New York 

dealers have received some good samples which indicate a very low 

weather-test, but owing to the duty and freight rates little has come 

on the Eastern market. 

Dog-fish oil has been used on the Pacific coast in competition with 

other oils with most favorable results, being ‘‘ equal, if not superior, 

to oil supplied to Her Majesty’s ships by the service, both for lubri- 

eating and lighting purposes.” ¢ 

Similar species of dog-fish are taken on the coasts of Norway, Chile, 

and elsewhere, the fisheries being confined to the summer months and 

the catch secured with nets as well as with hooks. 

Along the Atlantic coast of the United States but little attention 

is given to the capture of sharks for economic purposes, notwith- 

standing the many species which occur there in comparatively large 

numbers. In several localities on the southern coast small fisheries 

are prosecuted during the winter months, for then the yield of oil 

is greatest. Among the species taken, other than those above men- 

tioned, are the sand or yellow shark (Carcharias littoralis), which 

a¥Fishery Industries of United States, Sec. I, p. 674. 
b Report of the Commissioner of Fisheries of Canada for 1876, p. 346. 
¢Fourteenth Annual Report of the Department of Marine and Fisheries of Canada for the year 

1881, p. 214 of supplement No. 2. 
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attains a length of 5 feet, and yields from 1 to 2 gallons of oil; the 

leopard or.tiger shark, length from 10 to 25 feet, yielding 10 to 20 gal- 

lons of oil; the mackerel shark, also known as porbeagle or blue shark, 

measuring from 8 to 10 feet in length, and the liver yielding from 2 

to 7 gallons of oil; the dusky shark (Carcharhinus obscurus), which 

attains a length of 10 feet; the hammer-headed shark (Sphyrna 
zygena), of 12 or 15 feet in length; the dog shark (Mustelus canis), 2 
or 3 feet in length; and the thresher shark (Alopias vulpes). Some 

of the large sand and leopard sharks are difficult to secure and their 

capture gives considerable trouble. They are taken usually by means 

of harpoons or stout hooks and lines. When taken from a small boat 

at sea, immediately after the fish has been secured it is lanced to 

death, the belly is ripped open with a knife, the boat canted, and the 

large, slippery liver pulled over the side into the boat, and then the 

careass is discarded. Many of the smaller sharks are captured with 

menhaden, in purse seines, and are utilized at the menhaden fae- 

tories. Owing to the damage which they do to the twine, the fisher- 

men prefer to not set the seines around sharks, but it is difficult to 

avoid taking afew of them with the menhaden. It is estimated that 

from 7,000 to 10,000 sharks are captured annually by the menhaden 

steamers, all of which are converted into oil and fertilizer. 

On the Pacific coast of the United States, especially in California, 

the oil shark (Galeorhinus) is utilized. Itis 4 to 6 feet in length and 

weighs from 40 to 70 pounds, the yield of oil from the livers varying 

from two-thirds of a gallon to 1 gallon each. The fish are taken by 

means of hooks and lines when they enter the lagoons for reproduc- 

tive purposes during the summer. The fins of this species are dried 

and sold for 12 or 15 cents per pound, the Chinese using them in 

soup-making. Other species of shark utilized on the Pacific coast 

are the shovel-nose shark, thresher shark, and the man-eater or white 

shark. The shovel-nose shark was taken extensively along the coast 

of Humboldt County, Cal., from 1858 to 1868, from 50 to 60 men 

being employed at times in the fishery. It is harpooned in deep water 

and taken by means of hand lines in shallow water. This species 

measures from 6 to 10 feet in length, and the liver of each individual 

yields 3 to 7 gallons of oil. 

There are several species of skates, rays, ete., occurring on the 

United States coasts which are utilized to some extent for oil-produc- 

tion. Principal among these are the common skate (Raja erinacea), 

the prickly skate (R. eglanteria), the smooth or barn-door skate (R. 

levis), the sting ray (Dasyatis centrura), the cow-nose ray (Rhinop- 

tera bonasus), ete. Many thousands of these are captured by the men- 

haden fishermen and utilized at the factories for conversion into oil 

and guano. Oil from the liver of the torpedo or cramp-fish (Tetro- 

narce occidentalis), a large species, which at times attains a weight of 

200 pounds, is said to be valued by the fishermen in the treatment of 

cramp and rheumatism. 
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Captain Atwood wrote in regard to the oil from the torpedo: 

I used to go and look for them for their livers—for the oil. The oil is one of the 

best lamp oils that I ever saw. It has been used sometimes beneficially in cases 
of cramp. I got a gallon of oil from one liver. I do not know but I have seen a 

cramp-fish big enough to make three gallons of oil.¢ 

The liver of the saw-fish (Pristis), numerous on the South Atlantie 

and Gulf coasts of the United States, yields from 6 to 18 gallons of 

oil. It is said that in British Guiana this oil is used for illumination 

and also for anointing the bodies of the inhabitants. The liver of 

the elephant-fish (Chimera), which occurs in abundance on the Cali- 
fornia coast, is large and yields choice oil. This fish has a maximum 

length of 2 feet and weighs 6 or 7 pounds. 

It appears from the above that the yield of oil from individual shark 

livers ranges from much less than | pint in case of the dog-fish and 

others to the 400 gallons procured from the basking shark. Other 

than the livers, the carcasses of sharks are slightly oleaginous, and 

are rarely ever utilized in oil-rendering, but they are of course useful 

for conversion into fertilizer. The method of extracting the oil from 

the livers is much the same in all cases. If they are large, they should 

first be cut in small pieces or minced, as is done with whale blubber. 

The pieces are then subjected to heat until the cells are thoroughly 

broken, when the oil is extracted by pressure or it is permitted to 

drain therefrom. In case the oil is to be used for medicinal purposes 

great cleanliness is observed, the livers being washed free from blood 

and the gall bladder removed. A quantity of water is placed in the 

kettle with the hepatic tissues and the whole boiled gently for an hour 

or two. On cooling, the oil floats on the surface and is dipped off and 

stored. It may be refined in precisely the same manner as cod oil. 

According to Brannt, shark oils are distinguished as being the 

lightest of fixed oils, their specific gravities ranging from 0.870 to 

0.880 at 59° F., so that a mixture with blubber or other fish oils can 

at once be recognized by the higher specific gravity. They are pale 

yellow and clear, remain fluid at 21° F., and contain very little stea- 

rin. They burn with a bright flame without carbonizing the wick. 

Brannt further states that they contain about the same constituents 

as cod-liver oil, but are richer in iodine. On account of their per- 

centage of gall constituents the liver oils are readily distinguished 

from other fish oils. 

Shark oils are largely used in tanneries, in steel-tempering, and in 

various compounds where it is desired to impart a low specific gravity. 

They are also valuable as a body for paints for out-of-door objects, as 

walls, fenees, ete. In some localities certain kinds are used by medi- 

cal practitioners, who consider them quite equal to cod-liver oil. In 

the drug stores of this country shark oil is occasionally found with a 

label suggestive of an oriental origin and recommending its use as an 

embrocation in numerous diseases. 

a Natural History of Aquatic Animals, p. 667. 
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MENHADEN OIL. 

In speaking of fish oil in a restricted sense along the Atlantic coast 

of the United States, reference is made generally to that yielded by 

the menhaden (Brevoortia tyrannus), a member of the Clupeide or 
herring family, known locally by a score or more of names. This 

species occurs from Maine to Texas, the principal fishing-grounds 

being the bays and sounds from Maine to North Carolina, with the 

addition of the Texas coast during the last two years. 

The extraction of menhaden oil differs from the preparation of other 

marine-animal oils in that the scrap or solid tissue remaining after 

the liquids have been removed is usually greater in value than the 

oil. Indeed, it was principally as a fertilizer that the menhaden was 

first utilized, the oil being extracted as an incidental product. Because 

of the greater value and importance of the scrap, the methods of 

manipulating the fish, extracting the oil, and the like are deseribed in 

the second part of this report, relating to the preparation and utiliza- 

tion of fertilizers from fishery products. (See pp. 255-265.) 

While small quantities of menhaden oil were prepared for domestic 

and local use previous to 1860, there was comparatively little marketed 

previous to the civil war. The first lot on the New York market sold 

at 75 cents per gallon and, its use giving satisfaction, the market price 

quickly advanced to $1.40 in 1865, the highest figure ever realized. 

For ten years the menhaden producers sold their crude oil within a 

range of 50 cents and $1 per gallon, resulting in great profit. This 

led to a large increase in the number of factories, the purchase of costly 

steamers and equipments, and a great overproduction. 

The excess of production, a lack of cooperation among the factory- 

men, and competition with substitutes resulted in a gradual reduction 

of prices, until in the autumn of 1887 menhaden oil sold at 19 cents 

per gallon, which was much below the cost of manufacture. The 

necessity for protecting their invested capital led to concerted action 

among the producers and an attempt to bring about an agreemené on 

prices and also a limitation of the fishing season. Many factories 

were closed and the vessels laid up, the owners preferring to keep 

them idle rather than to engage in unprofitable work. 

The diminished extent of the output and a better understanding 

among the producers resulted in an improvement in prices, which 

finally reached 40 cents per gallon in the spring of 1893. Then, owing 

to unfavorable conditions, prices began to decrease until in the fall of 

1896 erude northern menhaden oil was sold at 18 cents per gallon, the 

lowest price ever reached. Since 1896 the business has been conducted 

with much less competition and with greater economy by reason of 

improved machinery and increased facilities, and as prices have been 

somewhat higher a fair profit has been derived from the business by 

those whose invested capital is not greatly in excess of the value of 

their respective plants. 



PLATE 16. Report U. S. F. C. 1902. 

V
I
E
W
 

O
F
 
M
E
N
H
A
D
E
N
 

F
L
E
E
T
 

A
T
 
P
R
O
V
I
N
C
E
T
O
W
N
,
 

M
A
S
S
.
 





AQUATIC PRODUCTS IN ARTS AND INDUSTRIES. 233 

During the last thirty years the product of menhaden oil has aver- 

aged about 2,000,000 gallons annually. The largest yield was in 1878, 

when 3,809,233 gallons were produced, and the smallest in 1881, when 

the reported product was only 1,266,549 gallons. The following sum- 

mary, compiled from the returns of the United States Menhaden Oil 

and Guano Association, shows the product for each year from 1873 to 

1898, inelusive, and also the number of fish taken. For purposes of 

comparison, the average quantity of oil to the thousand fish in each 

year is also given. 

Statement of the quantity of menhaden oil manufactured, the number of menhaden 
utilized, and the average quantity of oil to the thousand fish in each year from 
1873 to 1898, inclusive. 

ae, : Quantity t | om + Quantity 
Year. Oil made. aieh aul: of oil to Year. Oil made. | Penal of oil to 

i. «11,000 fish: | "| 1,000 fish. 

Gallons. Number. Gallons. Gallons. Number. Gallons. 
(Ga 2,214,800 | 397, 700, 000 Eseta(( tf alststeie eee 1,805,544 | 283,106,000 6.38 
toy Le ae 3,372,847 | 492, 878, 000 6.84 || 1887 __.._- 2,273,566 | 333,564, 800 6.81 
1h G) eee ee 2,681,482 | 563,327,000 AEG | SSavers es 2,051,128 | 489,388, 950 4.67 
Ibs y(syeee eee 992, 512, 450, 000 p4ei| |PLSSO ers gee 3,327,080 | 555,319, 800 5.99 
Sy Ue 2,426,589 | 587,642, 125 Avs 1 8O0)2 222 tee 2,939,217 | 583,686, 156 5.51 
TSS seer 3, 809, 283 "67, "79, 250 4-96 ||| 1801 Sa! 1,946,642 | 355,138,873 5.48 
iL Och 2,258, 901 637,063, 750 Sele || 1802 a es 1,329,644 | 223,623, 750 595 
els tte 2,034,940 | 776,875, 000 2628 | |e Soames ns 1,269,002 | 366,406, 625 3.47 
1 1,266,549 | 454,192, 000 2.79 || 1894 ___.... 1,999,506 | 533,361, 900 3.7 
TSR Z eee = 2 021, 316 846, 638, 555 Lsystocsse| |i bo}! 3 eee 1,767,754 | 461,747,000 3.83 
jt: Si ee eee 2) 166, 320 | 613,461, 776 32008) 1896s see 1,741,530 | 401, 425, 800 4.34 
Theo ae eel 3. 722. 927 | 858,592, 691 4.34 || 1897 _...... 2,147,113 | 584,302, 930 8.68 
Ihe ee 2,346,319 | 479,214,415 4.89 || 1898 ____._. | 2,450,000 | 542,500,000 | 4.51 

The following shows the lowest and highest prices quoted for crude 

northern menhaden oil in the New York market each year from 1863 

to 1901, inclusive. These figures are based on the closing quotations 

published in the New York trade journals, especially the O7l, Paint 

and Drug Reporter, each successive week. 

Statement of the range of prices for crude northern menhaden oil in the New 
York market from 1863 to 1902, inclusive. 

Highest. Year Lowest. Year. | Lowest. | Highest. 

ee nt eet PASE EEE $0. 75 SL OOA MSS ae aee ac casce ecco ooeS $0.35 | $0.48 
re eee SAN 1.10 esp Oban e ek FLEES Be 26 474 

Es A SETS ED 80 AR AOA RI BSots eka se see CRT Ae 21 | 30 
2 Soe S SSS eas “afk ge PB eles ese erie Deeper eee ee kee . 20 26 
eee Pee ee 45 SON) LSS eneat sessee cree Lewy Ne a) 19 2 
eee ee Be ay as 50 {905 C1888 eae oe es Ben eee eae 20 32 
Se id ca ON ee eh el . 624 BLS 4 Rte h8) a a ee a er eS ee 21 . 82 
ee Be al eae 40 S00 1OU SS ae ey Pe a . 22 .B0 
Jago lee Deh ie eae Bi 85 BO el Solomon ee eee been enna . 254 . 80 
ee Sas oe S22 . 36 AGH PI SO2 ase ee a ea Te .B0 38 
Seta i ea = ne Nea eae 32 AGOZ| | SLBO5 Sse seer ee en ee ee 33 40 
Eee ee ae ee vay Bd SATE SOS ies oss Foe es de 21 33 
Bes. see es See . 304 RACE LOO eee ners en en eyes Lee eagnea 19 BY) 
test ae Ree et 2 . 30 SON tel Soci nae ee eee ee 18 .23 
Oe ee EES et 30 PABH| |p USO tietese me wee eee ee en .18 -25 
pep eee as Jets ese 23 ae IL SOR) os eee ee ae eee sted t, Sees 224 24 

UI Mo a 55 5 = 2 ees es ieee . 24 SOO a OOO em eeren me emen ire rene ean rome . 224 20 
Me eer eae ee .29 AS IGOO!: Sea de Bates ae Tie 25 27 
Ihe ee ees ee 30 OPE LOU Lec 2 tet tees oa Se ae 26 .30 
SOP 2 oerne sae ae ee ct 2 | B27 AAS Oroeee ees TS So Se a ees 26 -29 

ae ~ — 

Menhaden oil varies in color from clear straw, through amber and 

the various shades of brown to almost black, depending principally on 

the condition of the oliferous material when the oil is rendered. If 
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the fish are fresh, the resulting oil is usually clear, bright, and com- 

paratively odorless and tasteless; and according to the extent of the 

decomposition the oil becomes darker in color until it approaches a 

very dark brown. However, this is not always the case, for perfectly 

fresh fish sometimes yield dark oil. 

_ The standard grades recognized for crude oil are A, B, C, and D; 

these terms being synonymous, respectively, with extra light crude, 

light crude, brown crude, and dark brown crude. The bulk of the 

output is of A grade, and little D oil is now prepared except in the 

Southern factories. 

In the process of refining, menhaden oil is first heated and then 

placed in barrels and chilled in the manner already described for 

whale oil, either by exposure during cold weather or by refrigeration. 

This chilling grains the oil, the thick parts collecting together and the 

limpid oil forming globules. The grained oil is then placed in bags 

made of coarse material, and these carefully arranged one above 

another in a press. On applying compression, the thin oil comes 

out first and the impurities and stearin are left behind. The oil 

is then placed in shallow vats or tanks, exposed to the rays of the sun 

and protected by a glass covering, where it remains for a day or two. 

It may also be clarified by treating it with caustic soda and acids, 

resulting in a short time in a clear, light-straw color. 

The pressing of the oil in cgnnection with its refinement may be 

done at a summer temperature, but in that case only a portion of the 

foots are extracted and the oil has a poor weather-test. The usual 

weather pressing during the summer yields 5 per cent of foots, and the 

oil stands a temperature of about 50° F. If pressed at a temperature 

of 32° to 35° F., the foots extracted represent about 10 per cent of the 
original bulk. The foots are used as a substitute for tallow in leather- 

currying and also in soap-making, the market price approximating 3 

cents per pound. 

The products from refining menhaden oil are pressed extra light, 

pressed light, pressed light brown, pressed dark brown, bleached, 

extra bleached, oil foots or pressings, bleached oil foots, extra bleached 

oil foots, and menhaden oil soap. The first four grades of pressed oil 

are obtained respectively from A, B, C, and D grades of crude oil. 

A difference of about 1 cent per gallon exists between the prices of 

each of these consecutive grades of pressed oil. The pressed light 

is the standard grade, and when that sells at 30 cents per gallon the 

pressed extra light sells at 51 cents, the pressed light brown at 29 and 

the pressed dark brown at 28 cents per gallon. On the same basis the 

bleached sells at 33 cents per gallon, the extra bleached at 35 cents; 

and the same oils pressed at a low temperature sell for 1 or 2 cents 

more per gallon. A corresponding price for the unbleached foots 

is 25 cents per pound; bleached foots, 35 cents per pound; extra 

bleached foots, 4 cents, and menhaden-oil soap, 4 cents. 

The names ‘‘ straits oil” and ‘‘ bank oil” were formerly applied to 
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certain grades of cod oil, but at present these refer, respectively, to 

B and C grades of pressed menhaden oil, gradual increase in adul- 

teration having resulted in complete change of material. 

The principal uses for menhaden oil are currying or filling leather, 

illuminating, paint-making, lubricating compounds, tempering, soap- 

making, screw-cutting, wire-drawing, and cordage-manufacture, the 

first three consuming about 80 per cent of the total product. The 

light and extra light oils are generally employed in illuminating, 

lubricating, painting, and cordage-manufacture; the light brown for 

eurrying, and the dark oil for tempering and screw-cutting. 

Large quantities of menhaden oil were formerly used by miners in 

safety lamps, but leather-currying has been the principal consumer 

during the last thirty years. Its use in steel works is of compara- 

tively recent origin, and the steel industries now require many 

thousands of barrels annually. 

It was as a substitute for linseed oil in painting that menhaden 

acquired its first popularity prior to 1865: The oil as then prepared 

was of very indifferent quality, the process of manufacture being com- 

paratively crude, and much of the product would not now be consid- 

ered marketable. On account of its being too highly recommended 

and all grades being sold for the purpose, considerable prejudice was 

soon created against it as a substitute for linseed oil. But with 

the improved methods of extraction and refining and with a better 

understanding of its limitations and technical qualities, these objec- 

tions have been largely overcome. Its odor makes it undesirable for 

interiors and restricts its use to outside surfaces. According to Mr. 

A. H. Gill, its value for drying is somewhat less than that of linseed, 

but greater than that of poppy-seed, corn, cotton-seed, and sesame oils. 

Menhaden stands the weather much better than linseed oil, espe- 

cially when applied to tin roofs and ironwork. Owing to its glutinous 

nature, it is harder to apply than linseed oil, and consequently work- 

men do not always favor its adoption. This use of menhaden oil is 

now increasing and a single paint factory in New York City consumes 

4,000 or 5,000 barrels annually. 

If the oil is cleared from the foots by straining or pressing, cut with 

sulphuric acid of 45° strength in proportion of 1 gallon of acid to 50 

gallons of oil, well stirred in and permitted to settle, and then washed 

down by a spray of cold water played on it, the acid and gluten are 

precipitated. Thus treated, menhaden makes a good substitute for 

linseed oil in mixing paints; it may also be used for leather-dressing 

and, mixed in equal proportions with paraffin and plumbago, makes 

a desirable lubricator. 

The use of menhaden oil for illuminating purposes is confined to 

miners’ lamps, especially in the coal mines of Pennsylvania and West 

Virginia. For this purpose it is generally combined with mineral or 

vegetable oils, the mixture giving better satisfaction than the use of 

menhaden oil alone. It is non-explosive and therefore much safer 
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than mineral oil. - The luminous effect of refined menhaden oil has 
been found to be high with a relatively low consumption, as compared 

with petroleum. 

The following treatment of menhaden oil in combination with other 

substances for painting purposes is recommended by Andes:@ 

Into a wooden barrel are brought 144 liters of good vinegar, 6 kilograms of 

litharge, and 6 kilograms of zinc sulphate; then the barrel is rolled about for a 

long time, and the liquid then poured into 100 liters of fish oil. The mixture is 

well stirred, and then left at rest for twenty-four hours; when the clear oil is 

drawn off, seven-eighths of the original quantity is obtained. Fifty-four liters of 

linseed oil and 9 liters of turpentine are at once added. The liquid is left at rest 

for several days, and then drawn off. The residue is mixed with an equal volume 

of milk of lime, and used for painting wood and iron which are exposed to the air. 

When whale and cod oils are searce and high in price menhaden 

oil is extensively used as a substitute. Its chief competitors are 

degras, petroleum compounds, and herring oil made in the United 

States and in Japan and Europe, the latter competing with it prin- 

cipally in Europe. For further data in regard to this oil, especially 

the methods of manufacture, extent of production, and so forth, see 

pages 255-265. 
HERRING OIL. 

The herring, including its related species—the sardine, pilchard, 

sprat, anchovy, ete.—is probably the most valuable and important 

product of the world’s fisheries, not so much on account of the choice 

nutritive qualities, perhaps, as because of the enormous quantities 

obtained. When the product exceeds the demands of the food mar- 

kets, including those required for salting, canning, ete., these fish 

furnish excellent material for oil-production. Their utilization for 

this purpose is by no means of recent origin, the production of herring 

oil in the Bohuslan fisheries of Sweden over a century ago ranging 

between 1,000,000 and 2,000,000 gallons annually. Nor is it of lim- 

ited geographical distribution, as the oil is produced to a greater 

or less extent in nearly every maritime country of Europe, in the Brit- 

ish North American provinees, on the northern coast of the United 

States, in Japan, certain parts of the African coast, ete. 

Since only the surplus or waste fish are used in oil-making, and as 

the catch fluctuates greatly, it follows that much variation occurs 

from year to year in the quantity produced. The figures showing 

the output in a certain territory are quite unreliable for any year 

except the one to which they particularly relate. It is therefore dif- 

ficult to approximate the product of herring oil throughout the world. 

It seems probable, however, that a reliable estimate would place 

the average annual yield at not far from 3,500,000 gallons, of which 

only a small portion is produced in the United States. 

During the fifteen or twenty years preceding 1875, when fish oils 

aAndes: Drying Oils, p. 280, London, 1901. 
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PRIMITIVE FORM OF KETTLE AND PRESS FOR RENDERING OIL FROM HERRING ON THE 

MAINE COAST. 

MODERN TYPE OF HYDRAULIC OIL-PRESS USED IN THE MENHADEN FACTORIES. (SEE P. 262.) 
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were worth about double their present values, there were small plants 

all along the eastern coast of Maine for utilizing the herring in oil- 

manufacture. The crude material consisted principally of refuse fish 

taken in connection with the smoked-herring business, especially the 

small fish which otherwise were valueless. Sometimes the larger her- 

ring—over 6 inches in length—were utilized, but only when the com- 

parative prices of oil and smoked fish warranted. This business did 

not engage the attention of large establishments, but was conducted 

by many fishermen in a small way, each man working for himself. 

As the refuse herring accumulated they were sprinkled with salt, 

using about 1 bushel to 3 or 4 barrels of fish. After remaining in the 

salt about 24 hours, they were boiled in open kettles and then sub- 

jected to pressure in a screw press with capacity for about 13 barrels. 

Theaverage yield was about 16 gallons of oil to the ton of fish, but 

at times the fish were so fat that 20 and even 25 gallons were secured 

to each ton. The chum or scrap was partly dried and then sold as 

fertilizer at about $12 per ton. 

The development of the sardine business furnished more profitable 

use for small herring, and since 1875 the waste from the sardine can- 

neries has provided most of the material for herring-oil production in 

Maine. This waste consists of the spoiled fish and of the heads and 

viscera of fish used in canning, each factory generally using its own 

refuse. The extent of the business is small. The total output in 

1889 amounted to 34,316 gallons of oil, valued at $8,580, and 1,941 

tons of scrap, worth $15,528. Owing to the decreased value of the 

oil, this business has since fallen off considerably, the output in 1898 

amounting to only 12,672 gallons of oil, worth $2,116, and 785 tons 

of serap, worth $5,910. 

The method of manufacture is described by Mr. Ansley Hall on page 

479 of Report of U.S. Fish Commission for 1896. 

Considerable quantities of oil have been prepared from herring on 

the Pacific coast of the United States. The industry dates from 1867, 

but the output was irregular for a number of years. In 1885 the 

product amounted to upward of 200,000 gallons, much of which is 

alleged to have been sold as whale oil. In 1892, according to the Oil, 

Paint, and Drug Reporter, the output approximated 500,000 gallons, 

60 per cent of which was prepared at Killisnoo, Alaska. The yield 

of oil ranges from | to 4 gallons to the barrel of fish. The value on 

the Pacific coast is about 20 cents per gallon, and the dried serap 

sells for about $25 per ton. This oil is usually quite clear, and the 

foots extracted in refining are nearly as white as spermaceti and sell 

for about 1 cent per pound less than tallow from sheep and oxen, 

being used largely by soap-makers on the coast. 

When herring are taken in the fisheries of Europe in such quantities 

that they can not be profitably used for food, it is customary to con- 

vert them into oil and fertilizer. Herring oil is extensively manufac- 

tured in Norway and Sweden, and with the exception of that obtained 
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from cod livers, it is now the principal fish oil of those countries. The 

manufacture in Sweden developed rapidly eight or ten years ago, due 

to the abundance and consequent cheapness of herring. According 
to Capt. J. W. Collins, the number of factories increased from 3 
in 1891 to 22 in 1895, the output in the season of 1895-96 amounting 

to about 500,000 gallons of oil and 16,000 tons of fertilizer. The 

scarcity and consequent high price of herring since 1896 have greatly 

restricted the output of these factories. 

In the preparation of sardines in Europe the heads, viscera, and 

other waste parts are generally utilized in oil-production. They are 

cooked and pressed, the oil separated, and the refuse used for ferti- 

lizer. This oil is employed in leather-dressing, cordage-manufacture, 

the preparation of paints for exterior surfaces, and, in some country 

districts, for illumination. Unfortunately, we have no data bearing 

on the total extent of the output. 

The herring-oil industry in Japan is probably much older than its 

counterpart, the menhaden industry in America, but it was in a crude 

state up to about twenty years ago. The species of fish utilized— 

known as ‘‘iwashi”—is found in large schools along the Japanese 

coast, especially on the northern side of the main island, and very large 

catches are made in the fall and winter, when the fish are fat. 

According to a recent report by Consul Van Buren, of Kanawaga, 

the principal fisheries are on the island of Yezo and the peninsula of 

Ava, near Yokohama. The method of extraction is similar to that 

employed in the United States. The fish are cooked and pressed and 

the residuum used for fertilizer. The process of refining is likewise 

similar to that employed in America, the oil being pressed ‘‘ in small 

filtering bags of paper, outside of which are similar ones of strong 

cloth. A number of these are placed in a press, which forces out the 

oil through the pores of this double envelope.” 

Japanese herring oil contains an unusually large amount of foots, 

amounting to about 25 per cent, according to some refiners. On 

account of this, the weather-test of the crude oil is high, from 65° to 

70° F. Before the introduction of kerosene in Japan, refined herring 

oil was employed largely for illumination, but that is greatly reduced. 

It is now used locally in the manufacture of soap, in leather-dressing, 

in cordage-manufacture, as a body for paints, and for other technical 

purposes. 

Since 1881 large quantities have been exported to Europe, and also 

at intervals to the United States. At first it found little acceptance 

on account of its unpleasant odor, due to the crude method of extraec- 

tion. Another objection was the form of the packages, consisting of 

second-hand 5-gallon kerosene cans, which proved a nuisance to users 

of large quantities. The Hamburg market price is about 40 marks 

per 100 kilograms for the light oil and 373 for the brown. The foots, 

after the process of refining, sell at about 43 marks per 100 kilograms. 

It is only when domestic fish-oils are high that Japanese herring oil 
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ean be profitably imported into this country, and on that account the 

imports fluctuate largely from year to year. The United States 

markets will receive it at 3 to 5 cents less per gallon than menhaden 

oil, but it can not be exported to this country with profit when the 

menhaden market is less than 26 cents per gallon, since the freights, 

insurance, import duties, brokerage, ete., would leave very little for 

the exporter. In 1885 the imports into this country amounted to 

101,265 gallons, valued at $24,832; in 1886, 5,010 gallons, valued at 

$786; then they were insignificant until 1893, when 191,852 gallons, 

worth $30,746, were received. In 1894 the imports were 156,456 gal- 

lons, worth $24,656. Some very choice specimens of refined oil have 

been received from Japan for exhibition purposes, thus demonstrating 

what the factories there are capable of producing, but some of the 

product sent here for consumption could be improved upon. 

OIL FROM WASTE FISH. 

In addition to menhaden and herring, several species of fishes not 

suitable or available for food are used in oil-production. The use of 

sea-robiu, skates, and bellows-fish taken with menhaden is noted in 

the account of the menhaden industry. Of these species, the sea- 

robin is the most desirable for this purpose, yielding about 8 gallons 

of oil to the ton of fish. Skates and bellows-fish yield comparatively 

little oil, amounting sometimes to less than 1 gallon to the ton. This 

is combined with the menhaden oil, no noteworthy difference being 

apparent. These fish are purchased by the menhaden factorymen at 

50 to 75 cents per thousand, but if would not pay to handle them were 

it not for the fertilizer into which the solid tissue is converted after 

the extraction of the oil. The oil of the sun-fish (ola) is used by 
some fishermen for the cure of rheumatism. 

On the coasts of Alaska and British Columbia, and to a less extent 

in Washington and Oregon, there is secured a fish closely allied to the 

smelt and ecapelin of the Atlantic coast, which is of considerable 

value owing to its oil-yielding properties. This is the eulachon or 

oulahon (Thaleichthys pacificus), called also the ‘‘ candle-fish,” for 
the reason that the natives use it as a candle in their dwellings, it 

being capable of ignition and burning with good illuminating quali- 

ties. For many years, according to Dr. Tarleton H. Bean, an excel- 

lent quality of oil has been made from it by the Indians both for their 

own use and for trade with the whites. The weather-test of this oil is 

very high, and at ordinary temperature it is opaque and butyraceous; 

indeed, among the Indians it supplies the place of butter. 

According to Dr. A. B. Lyons, of Detroit, eulachon oil contains 

‘about 20 per cent of palmitic and stearic acids, 60 per cent of oleic 

acid, 135 per cent of an unsaponified substance, which is the most 

peculiar and interesting thing about it. This substance is of an oily 

consistency at ordinary temperature in summer, has much lower spe- 
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cific gravity than oleic acid or any other constituent of ordinary fats 

(specific gravity 0.865 to 0.872 at 59° F.“%), and seems to resemble the 
unsaponifiable constituent of sperm oil.”? According to Dr. Schaed- 

ler, when eulachon oil is mixed with sulphuric acid (1 volume of acid 

to 5 parts of oil) the temperature of the mixture rises to 121° F., whereas 

under similar conditions cod oil rises to 235° F. This acid does not 

impart to eulachon oil the beautiful purple color that it does to cod 

oil, but a deep brown, subsequently inclining to reddish yellow. 

Under saponification the precipitated fatty acids amount to about 95 

per cent of the original bulk of the oil. Efforts have been made to 

introduce eulachon oil in the markets in competition with cod-liver 

oil for medicinal uses. It is claimed that it has nourishing and stimu- 

lating properties that adapt it to certain cases of malnutrition, and 

that it is more easy of digestion than cod-liver oil. 

Large quantites of lampreys are used for oil-rendering in southern 

Russia. Prior to 1870 the lamprey was not an article of commerce 

there, except a small quantity used locally as candles in much the 

same manner as the eulachon on the Alaskan coast. It is now taken 

in large numbers on the Volga and Kur rivers. A small quantity is 

pickled for food, but the greater portion of them are used in oil-man- 

ufacture. It is reported that between Tsaritsin and Yenotayevsk, on 

the Volga River, about 50,000,000 lampreys are taken annually, yield- 

ing about 100,000 gallons of oil. When properly prepared this oil is 

clear and transparent, but it contains a large quantity of glue, and 

consequently it is quite viscous. 

OIL FROM FISH HEADS. 

During the last twenty years the market has received considerable 

oil made from refuse at the salmon canneries on the Pacific coast. 

This was first prepared, about 1876, at a factory above Astoria, on the 

Columbia River. The heads alone were utilized. These were pur- 

chased at the canneriesat the nominal price of 50 cents to $1 per 1,000, 

that quantity yielding from 30 to 35 gallons of oil.¢ The heads were 

cooked by steam and the oil expressed from the mass. This product 

was sold for use on the Pacific coast at prices varying from 22 to 35 

cents per gallon according to the supply and demand. The output 

of salmon oil was small until 1895, when somewhat more than 50,000 

gallons was received on the market. In 1899, according to Mr. W. A. 

Wilcox, two small establishments at Astoria for utilizing salmon ref- 

use prepared 19,600 gallons of oil and 140 tons of fertilizer, and one 

factory at Anacortes, Wash., produced 22,000 gallons of oil and 350 

tons of fertilizer. Only a small portion of this refuse on the coast is 

used. This oil compares favorably with that from menhaden and, 

being a waste product, can be prepared at a very low price. The vis- 

a The specific gravity at 59° F.is given by Dr. Schaedler as 0.907. 
6 Journ. Soc. Arts, 1884, p. 1107. 
¢ Fishing and Hunting in Russian Waters, p. 27. 
dSee Fishery Industries of the United States, Sec. V, vol. I, p. 750. 
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cera of salmon yields such a small quantity of oil that usually it is 
not profitable to attempt its extraction. 

In the United States the heads of halibut have been generally util- 

ized for oil-manufacture since 1870. They are of no value as food 

and are discarded in dressing the fish for market. In Gloucester and 

Boston, the headquarters of the halibut fishery, they are collected by 

the oil-manufacturers, cooked, and pressed in the same manner as 

other waste products. They are placed in large receptacles and 

treated with steam until the tissues are thoroughly disintegrated, 

when the oil and water are extracted by subjecting the mass to 

hydraulic pressure, 1,000 pounds yielding about 20 gallons of oil. 

The annual product in Boston and Gloucester is about 12,000 gallons, 

valued at about 30 cents per gallon. When refined by treating with 

caustic potash, refrigerated, pressed, and sun-bleached, it looks as fine 

as choice whale oil and is commonly sold as a substitute therefor and 

at about the same price. 

Sword-fish heads are usually very fat, a single head sometimes yield- 

ing one gallon of oil. As a rule, however, 100 heads yield about 65 

gallons of oil. Itis extracted in precisely the same manner as in case 

of halibut-head oil. The quantity prepared is small, probably not 

exceeding 1,000 gallons annually on the entire New England coast. 

It is clear and sweet and is probably sold as whale or cod oil. 

The heads of other food-fish as a rule contain little oil. Cod and 

related species, for instance, contain practically none, and in utilizing 

them for fertilizer in this country, as well as in the British provinces 

and in Norway, no effort whatever is made to secure oil therefrom. 

OIL FROM VISCERA OF FISH. 

The quantity of viscera resulting from dressing food-fish at the 

markets, canneries, drying establishments, and the like in the United 

States amounts to upward of 100,000 tons annually. In certain 

species of fishes this material is very oleiferous, yielding as high as 

150 gallons to the ton; but in most species the viscera are so poor in 

oil as to preclude their use for this purpose, the possible yield in some 

instances being as low as 4 or 5 gallons to the ton of crude material. 

Probably the greatest yield of oil is from the viscera of the blue-fin 

white-fish and the chub or deep-water herring of Lake Michigan. The 

quantity ranges from 7 to 16 gallons of oil to the barrel and is much 

greater in winter than in summer. The average quantity of oil from 

the waste of lake trout is about 4 gallons to the barrel of 200 pounds. 

The yield from herring is small, probably not exceeding 1 gallon per 

barrel. The total quantity of oil contained in the viscera of all food- 

fish taken in the United States amounts probably to upward of 800,00C 

gallons. Only a relatively small proportion of this oil is saved. 

Very few establishments exist in this country for utilizing the oil 

contained in the viscera of fish. A majority of these are on the shores 

F. C. 1902—16 
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of the Great Lakes, especially Lake Michigan, owing to the fatness of 

the waste from chubs (Hoy’s white-fish) secured in great quantities 

in that lake. These establishments are small, the necessary pots or 

kettles, boxes, barrels, ete., not exceeding $300 in value. The viscera 

are usually saved by the fishermen in tight barrels furnished by the 

oil men, who receive this refuse for carting it away; water is added, 

and the whole mass cooked in large open pots or kettles for a length 

of time ranging from three to six hours. As the oil accumulates at 

the surface it is skimmed off and stored in suitable receptacles, the 

solid matter being discarded as of no value. When a barrel or two 

of oil has accumulated, it is reboiled and coarsely refined. 

There are 8 or 10 of these oil-producing plants on the shores of the 

Great Lakes, and the total output probably does not exceed 20,000 

gallons, whereas the total possible is upward of 200,000 gallons. One 

plant at Sheboygan, Wis., receiving the viscera from a catch of 296,365 

pounds of blue-fin white-fish and chubs and of 110,260 pounds of trout 

in 1899, produced 1,180 gallons of oil, which sold for $301. 

Jonsiderable oil exists in various parts of the body of sturgeon, 

especially inthe viscera and under the dorsal scutes or bosses. In 

the sturgeon fisheries of Russia it is customary to extract this oil and 

use it not only technically but also for culinary purposes and for food, 

especially to soften caviar when it is somewhat dry. A few hundred 

gallons of sturgeon oil are prepared in the United States each year, but 

no special properties are attributed to it. It sells for about the same 

price as menhaden oil and is used for similar purposes. As a general 

rule, owing to its preparation from fresh materials, this oil is clear 

and bright and of pleasant odor and flavor. 

MISCELLANEOUS OILS. 

Alligator oil is much used among the hunters and swampers of the 

Gulf States. Itisempioyed as a lubricant, an illuminant, for softening 

leather, and in the treatment of rheumatism, scrofula, ete. Although 

this oil is rarely met with in commerce, there are probably few profes- 

sional alligator hunters who do not lay in a supply each season. About 

fifteen years ago alligator oil was introduced in France for leather- 

currying and met with much favor, owing to its imparting greater 

weight to the leather than whale, seal, or cod oils. It was received 

from Mexico and Central America and sold in France at about one 

frane per kilogram, equivalent to about 70 cents per gallon. It is 

deseribed as of a reddish color, of 0.928 specific gravity, and to con- 

sist chiefly of 60 per cent of olein, 32 per cent of margarine and stearin, 

14 per cent of free oleic acid, and 0.02 of iodine.“ 

In many parts of the world oil is extracted from various species of 

turtle or terrapin and used for medicinal or technical purposes. In 

the Chesapeake region certain remedial qualities are supposed to exist 

in the oil of the celebrated diamond-back terrapin. It has been 

a See Oil, Paint, and Drug Reporter, 1889, June 15, p. 55. 
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recommended especially for rheumatism. But little of this oil finds 

its way into trade, being for the most part bottled and put away in 

the family medicine-chest for home use only. ‘The oil from a variety of 

turtle found in Mauritius and the adjacent islands has had a local repu- 

tation for more than two centuries as an excellent remedy in several 

diseases. On the coast of India turtle oil is prepared for a number 

of purposes, especially in the composition of a cement or pitch for 

paying the seams of vessels. It has been highly recommended as a 
medicinal oil, principally in cases of scrofula and anzemia. It is not 

often refined, notwithstanding that the percentage of foots is large. 

When bottled, the solid part is precipitated in an opaque and yellowish- 

white mass, leaving the oil transparent and brownish in color. When 

slightly warmed, as by exposure to the sun’s rays, the two parts 

amalgamate. 

Considerable quantities of turtle oil are prepared in the West Indies, 

on the northern coast of South America, on the Seychelles in the Indian 

Ocean, ete. Not only is the fat of the animal used for this purpose, 

but likewise the eggs, of which large numbers are secured on the 

Amazon and the Orinoco. It is said that a single turtle may yield 6 

galions of oil, and that 3,000 eggs are required for an equal quantity. 

The eggs are crushed, covered with water, and submitted to the heat 

of the sun, whereupon the oil quickly floats to the surface. Accord- 

ing to consular reports, Para receives upward of 50,000 gallons of this 

oil during some seasons, and a much larger quantity is consumed by 

the natives inhabiting the shores frequented by the animals. 

Turtle oil is used for culinary purposes, and likewise for illumina- 

tion, lubrication, and currying. 

While the oils of the dugong and of the manatee are comparatively 

unknown in the United States, they are of considerable local impor- 

tance in several tropical and semitropical countries, especially in 

Australia, New Zealand, and Brazil. The oil is obtained from the 

blubber situated beneath the skin, and each animal yields 5 to 20 

gallons. No difference has been pointed out in the characteristics 

of the oils of these animals; although, obtained in widely separated 

countries, it is natural that different uses should have developed. 

Dugong oil has no prominent odor, is of a pleasant flavor, and when 

in good condition is almost as limpid as water. It is used in place of 

butter and sometimes in preference thereto, and as a cooking oil it is 

said to be unrivaled; but it is employed principally as a medicine, its 

properties resembling those of cod-liver oil, without the unpleasant 

effects of the latter. It is valued by some medical practitioners in 

Australia and New Zealand even more highly than cod-liver oil. Dr. 

Hobbs, of Queensland, was the first to draw attention to its virtues in 

Australia, receiving a, prize medal at the Sidney Exhibition in 1854. 

By some persons dugong oil-is believed to be efficacious in the treat- 

ment of debility, dyspepsia, chronic dysentery, bronchitis, ete. Occa- 

sionally it may be found in this country put up in bottles with labels 
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- indicative of an oriental origin, and recommended as a cure for con- 

sumption and diseases of the chest and back. 

The oil of the manatee is one of the few blubber oils which does not 

become rancid on exposure to the sun, and on the contrary aequires 

a fine flavor and agreeable odor through such exposure. On the west 

coast of Africa, in the West Indies, Guiana, and Brazil, it forms an 

important item of domestic commerce; it is used as a lubricator, as an 

iNuminant, in cooking, and for the table. 

Speaking of the American species (Manatus americanus), Dr. R. 

Brookes in his ‘‘ Natural History” states: 

The fat which lies between the cuticle and the skin, when exposed to the sun, 

has a fine smell and taste, and far exceeds the fat of any sea animal. It has this 

peculiar property, that the heat of the sun will not spoil it, nor make it grow ran- 

cid. The taste is like the oil of sweet almonds, and it will serve very well in all 

cases instead of butter. Any quantity may be taken inwardly with safety, for it 
has no other effect than keeping the body open. The fat of the tail is of a harder 

consistence, and when boiled is more delicate than the other. 

The fat obtained from beaver is made into an ointment by the 

Indians, to which they attribute many curative and medicinal proper- 

ties, especially its power to prevent frost bites, the anointed parts of 

the body not being affected even when exposed to the most extreme 

eold. An old treatise of 1685, credited to Joanne Mario, attributes 

marvelous curative properties to beaver oil: 

It is efficacious in all maladies which affect the nerves. It is useful in epilepsy, 

and prevents apoplexy and lethargy; stops spasms and convulsions, and is of 

great help in giddiness, toothache, asthma, dysentery, and strains. 

On the Macquarie Islands, the coast of Patagonia, and several other 

places in the cold regions of the Southern Hemisphere, large num- 

bers of penguin are caught and used in oil rendering. On Macquarie 

Island the royal penguin and the king penguin are used, while on 

the Patagonian coast the jackass penguin is the principal species, 

with smaller numbers of macaronis and red bills. These birds are 

found on the shores in great numbers and are easily killed with clubs. 

In some localities the breast skin, with the attached blubber, is the 

only part cooked, the rest being discarded; but usually the entire 

body is placed in pots and cooked. When thoroughly disintegrated 

the mass is pressed and the oil thus extracted. 

SPERMACETI REFINING AND MANUFACTURE. 

Spermaceti is the solid portion of the crude oil of sperm whales and 

of certain other cetaceans. As noted in the chapter on sperm-oil ren- 

dering, it occurs ina state of solution in special cavities of the skull and 

to a much less extent in various parts of the body, especially in the 

core of the dorsal hump. The process of its extraction and the sepa- 

ration of the oil therefrom have already been noted in the account of 

rendering sperm oil, and it now remains to describe the subsequent 

treatment of the crude and refined spermaceti. 
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After the extraction of the ‘‘taut-pressed-oil” the crude spermaceti 

is heated in vats or tanks, refined, and ‘‘ whitened” by the introduc- 

tion of some alkali, as a weak solution of caustic soda or caustic pot- 

ash, to saponify any adhering oil. Care must be taken during this 

process that the spermaceti does not saponify, any tendency to do so 

being overcome by the addition of brine. The refined product is then 

molded into suitable shapes for marketing. Most of it is formed 

into blocks measuring 10 by 12 by 14 inches, and weighing about 62 

pounds each. It is also molded into cakes weighing 1 pound, half- 

pound, quarter-pound, or of any other desired weight. 

Spermaceti is white, semitransparent, unctuous or talcose to the 

touch, of a slight fatty taste and odor. A fracture of a cake reveals 

broadly foliated, crystallized pieces resembling quartz. According to 

Brannt, its specific gravity is 0.943 at 59° F. It yields nothing to 

water, and very little to cold alcohol, but is readily soluble in ether, 

chloroform, and bisulphide of carbon. It melts at about 125° F. and 

congeals immediately below the melting point. Its component parts, 

according to the same chemist, are carbon, 80.05 per cent; hydrogen, 

13.25 per cent, and oxygen, 6.72 per cent. 

It is not easy to adulterate spermaceti without detection, since its 

characteristic properties are readily diminished, the compound being 

harder, with decreased nacreous luster and smaller foliated crystals. 

Tallow is readily detected by the odor given off in melting, and also 

by the compound making fat stains on paper, which is not the case 

with pure spermaceti. Stearin renders it harder and smaller foli- 

ated, and its presence is readily detected by boiling the sample in a 

soda solution, effervescence occurring in the adulterated article. If 

exposed to the air for a long time spermaceti becomes yellowish and 

somewhat rancid, but when remelted and treated with diluted caustic 

soda or potash it regains its original condition. 

In the early history of the sperm-whale fishery spermaceti was con- 

sidered of great value for medicinal purposes, and was recommended 

for many ills of the body, but was employed principally for internal 

applications, especially in cases of inflammation. It was so much in 

demand before the full development of the fishery as to sell at times for 

its weight in silver. As it became better known, however, it occupied 

a minor position in materia medica, chiefly in the preparation of oint- 

ments, and its principal use was in candle-making. 

The beginning of candle-making in America dated from about 1750. 

The number of factories increased rapidly, and in 1761 there was a 

total of eight in New England and one in Philadelphia. In 1772 the 

first candle factory was established at Nantucket, then the headquar- 

ters of the whale fishery, and the number increased until there were 

10 in existence on the island in 1792, and an equal number then existed 

at New Bedford. The business of preparing spermaceti was then 

separate from the general whale-oil refining industry, the candle- 

aNew Bedford Medley, Noy. 30, 1792. 



246 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

makers purchasing the crude head matter only. But gradually the 

two industries were combined to their mutual advantage. When the 

sperm-whale fishery developed to its full capacity, the production of 

spermaceti was very large, averaging more than 3,000,000 pounds 

annually from 1835 to 1845. With the decrease in extent of the fish- 

ery, there was a corresponding decrease in the yield of spermaceti, 

reaching its lowest product in 1890, when less than 200,000 pounds 

were prepared. 

Spermaceti is among the very best materials for candle-making, the 

product being beautifully semitransparent and nacreous, burning with 

great regularity and with white light of high illuminating power; 

yet owing to the cheapness of other materials, especially paraffin, 

only a small percentage of the candles used at present are made of 

this material. To reduce the tendency of spermaceti to erystallize in 

molding and consequently lower its friability, it is customary to add 

a little paraffin wax, tallow, stearin, beeswax, or cerasin. The clear 

natural color of the refined spermaceti is usually preferred in candles, 

but sometimes coloring material is introduced, in so small a quantity, 

however, as not to destroy the transparency of the spermaceti. A 

yellow tint is imparted by adding gamboge, a red by carmine, and a 

blue by prussian blue. Owing to the cheapness and excellence of 

paraffin candles, the consumption of spermaceti in candle-making 

has been greatly reduced. The quantity thus used at the present 

time bears no relation to the extensive use of petroleum wax for that 

purpose, the consumption of which in Great Britain alone amounts to 

upward of 50,000 tons annually. 

Sperm candles are at present the standard used by the principal 

gas-examiners for photometric measurements. The rules for the 

preparation of standard sperm candles for photometric purposes, 

published by the Metropolitan Gas Referees, of London, prescribe 

that, for the purpose of rendering the spermaceti less brittle, best air- 

bleached beeswax, melting at about 144° F., shall be used exclusively, 

and that the proportion of beeswax to spermaceti shall not be less than 

3 per cent nor more than 43 per cent; the spermaceti itself to be so 

refined as to have a melting-point lying between 112° and 115° F.¢ 

The production of spermaceti in 1901 in the United States was 

about 400,000 pounds, worth $100,000. Of this amount probably 70 

per cent was exported to Germany, England, and other foreign coun- 

tries. Its principal foreign use is in the making of candles, large 

quantities being made in England and Germany for ecclesiastical use, 

especially in southern Europe. Minor uses are as an ointment for 

medicinal purposes, in laundries for producing a polish on linen, and 

for self-lubrieating cartridges. Of the domestic consumption, prob- 

ably 5,000 pounds are used in candle-making and the rest for medici- 

nal and industrial purposes. 

a Journal Society Chemical Industry, 1894, p. 65. 
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During the year 1901 the value of spermaceti greatly decreased, 

sales during November being made at 22 cents per pound, the lowest 

price reached in the last ten years. 

No exact figures are available to show the product of spermaceti 

during a period of years, but the approximate yield may be deter- 

mined from the figures on page 204, showing the yield of sperm oil, 

remembering that about 25 pounds of spermaceti is obtained from a 
barrel, or 314 gallons, of sperm oil. It should be noted, however, that 

considerable crude sperm oil is exported and the spermaceti extracted 

abroad. 
AMBERGRIS. 

Ambergris is a wax-like substance found at rare intervals, but some- 

times in relatively large quantities, in the intestines of the sperm whale. 

With the exception of choice pearls and coral, it is the highest-priced 

product of the fisheries, selling at upward of $40 per ounce. It has 

been a valuable object of commerce for hundreds of years. It appears 

to have been prized first by the Arabians, by whom it was called amber, 

and by this name it was first known among the Europeans. The 

name was later extended to the fossilized gum, the two being dis- 

tinguished by their respective colors as amber gris and amber jaune. 

In the writings of early travelers to the shores of the Indian Ocean 

and to southern Asia, references to ambergris are by no means infre- 

quent. Before the time of Marco Polo (1254-1324), Zanzibar was 

famous forits ambergris. So plentiful was it on the shores of Indian 

Ocean in the sixteenth and seventeenth centuries that the name was 

given to various islands, capes, and mountain peaks of that region. 

It was also found on certain shores of the Pacific, notably the coast of 

Japan. From their station in Batavia the Dutch traders kept Europe 

supplied, and also exported it to Asiatic markets. 

Though ambergris was a valuable commercial article, little or noth- 

ing was known of its origin before the eighteenth century. Some sup- 

posed it to be the ‘‘solidified foam of the sea,” others that it exuded 

from trees and flowed into the sea, or that it was a ‘‘fungoidal growth 

of the ocean analogous to that on trees.” 

It is now generally conceded that ambergris is generated in either 

sex of the sperm whale, but far more frequently in the male, and is the 

result of a diseased state of the animal, caused’ possibly by a biliary 

irritation, as the individuals from which it is secured are almost 

invariably of a sickly appearance and sometimes greatly emaciated. 

It is not of frequent occurrence, many whalemen with half a century’s 

experience never having seen any. The victim of the malady may 

eject the morbific substance, thus furnishing the lumps which have 

been found on the shores or floating on the seas frequented by sperm 

whales. 

Although ambergris is of such rare occurrence, the sperm-whalers 

always search for it, especially in diseased or emaciated whales. It 
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is found in all parts of the intestinal canal, but more generally at 

2 to 6 feet from the vent. The instrument used in the search is a 

common cutting-spade. The presence of the prize is detected by the 

peculiar feeling or impression on striking it, very much like the eut- 

ting of cork or rubber, and also by its sticking or adhering to the 

spade, or by its floating out upon the water when the intestines are 

opened. 

Ambergris occurs in rough lumps varying in weight from less than 

1 pound to 150 pounds or more. It generally contains fragments of 

the beak or mandible of squid or cuttle-fish, which constitutes the prin- 

cipal food of the sperm whale. When first removed from the animal 

it is comparatively soft and emits a repugnant odor, but upon expos- 

ure to the air it grows harder, lighter in color, and assumes the 

appearance it presents when found floating on the ocean. It is light 

in weight, opaque, wax-like, and inflammable. Its color ranges from 

black to whitish gray, and is often variegated with light stripes and 

spots resembling marble somewhat. When dried—the only curing 

process it undergoes—it yields a subtle odor faintly resembling that of 

honey. It softens under heat like wax, and in that condition may be 

easily penetrated by a needle. A proof of its good quality is a polished 

needle meeting with no obstacle when thrust through it, and if the 

needle be red hot the substance will exude an oil. It fuses at 140° 

to 150° F., and when heated to 212° F. it dissolves into a blackish, 

thick oil, and gradually evaporates, leaving no trace of its presence. 

When stored for a length of time it becomes covered with dust like 

chocolate. It contains some moisture that gradually evaporates, 

reducing its weight, but increasing its intrinsic value. 

The amount of ambergris produced annually from all sources varies 

greatly, scarcely an ounce being obtained in some years, while in others 

the product may exceed $50,000 in value. The small compass within 

which a very valuable quantity may be stored without attracting 

attention, and the ease with which it may be brought in where it is 

deemed advisable to preserve secrecy concerning a find, render it 

exceedingly difficult to follow closely the imports of the article. How- 

ever, a brief account is here given of some of the principal masses 

obtained. In this compilation we are indebted to Mr. Francis H. 

Sloan and to Messrs. J. and W. R. Wing for information. 

Probably the most valuable piece secured previous to the last cen_ 

tury was a 182-pound lump purchased in 1695 from the King of 

Tydore by the Dutch East India Company for the sum of 11,000 

thalers. Its origin is unknown. Probably it was found afloat on the 

sea or drifted ashore. It is stated that the Grand Duke of Tuscany 

offered 50,000 crowns for it—with what suecess is unknown. 

An American fisherman is credited with finding a piece that weighed 

130 pounds in a whale secured in 1782 about 150 miles southwest of 

Windward Islands. This sold for £500, the low price leading one to 

fancy that the reported weight is exaggerated. 
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Captain Coffin, a British whaling master, stated before a committee 

of the House of Commons in 1791 that— 

He had lately brought home 362 ounces, troy, of this valuable substance. He 

had taken this from the anus of a female sperm whale captured off the coast of 

Guinea, and which he stated was very bony and sickly. At the time he brought 

this quantity to England the ambergris was selling for 25s. an ounce, but he 

stated that he sold his for 19s. 6d. per ounce to a broker, who exported it to Tur- 

key, Germany, and France, among the natives of which it appears to have been 

long celebrated for its aphrodisiacal properties. @ 

The schooner Watchman, of Nantucket, is credited with bringing 

home from tlie Bahama Islands, in 1858, the largest mass ever found, 

weighing nearly 600 pounds. This was on the market for many 

months, a3 the owners were unwilling to divide it and dealers were 

adverse to taking the whole lot, but finally it was sold for $10,500. 

The bark Sea Fox, of New Bedford, in 1866, secured a 30-barrel 

sperm whale off the eastern coast of Arabia. A long-handled cutting 

spade was thrust into the region of the anus and a piece of ambergris 

fell out. Some of the men proceeded to cut open the large intestine, 

which was about 10 feet long and 34 inches in diameter, and for the 

entire length it was literally filled and closely packed with ambergris. 

They cleand out the stomach and found two large pieces weighing, 

respectively, 40 and 41 pounds. The ambergris in the large intestine, 

to all appearance, was originally composed of globular. pieces, which, 

owing to pressure from all sides, were compressed into irregular shapes. 

The two large pieces found in the stomach were of a different shape 

from those found in the intestine. They measured about 36 inches in 

circumference, were flat on both sides, about 8 inches in thickness, 

and of a superior quality. The entire mass weighed 150 pounds and 

was sold to the Arabs of Zanzibar for $10,000 in gold. 

During the year 1878 the bark Minnesota, in the same locality, found 

18 pounds of ambergris in a whale, which was sold in Zanzibar to the 

agents of the Sultan for $150 per pound. 

The bark Adeline Gibbs in 1878 brought in the most valuable lot of 

ambergris obtained by an American vessel up to that time. It was 

taken from a 50-barrel bull sperm whale south of St. Helena, weighed 

1323 pounds, and was sold for $23,231. This piece was the only one 

that a fleet of 12 vessels had taken in 45 years. About the same time 

the Bartholomew Gosnold secured 125 pounds in the vicinity of New 

Holland, which sold for about $20,000, and the Lettitia brought in 100 

pounds, worth $17,500. 

In 1882, the bark Falcon, in latitude 16° 55’ 8. and longitude 11° 00’ 

W., secured a 28-barrel male sperm whale, which was apparently in 

healthy condition and without unusual appearance. A spade was 

accidently thrust into the abdomen, revealing the presence of amber- 

gris in the viscera. <A large piece of an ovate form, weighing about 

« Beale on the Sperm Whale, p. 183. 
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60 pounds, and several smaller pieces, irregularly shaped, were found 

in the intestinal canal. Some of the ambergris was brownish black 

on the outside and some of a grayish yellow cast; the exterior coating 

was filled with the mandibles of squid. The gross weight was 136 

pounds, and it sold for $14,000. 

Doubtless the most valuable lot ever secured was a mass weighing 

162 pounds 11 ounces, obtained in 1891, known as the ‘‘ Bank” lot, 

which sold in London for about £10,000. The following communica- 

tion from the brokers who effected the sale of this remarkable find 

furnishes an excellent description of the lump and of the state of the 

ambergris market: 

About the end of August, 1891, a gentleman called to consult us as to the best 

means of disposing of some ambergris which had been consigned to his firm. We 

suggested that if it were brought to us we could examine it and report upon its 

value, but when we were informed that the case which contained it weighed close 

on 224 pounds and was too large to go inside a cab our first feeling was one of 

incredulity as to the consignment being ambergris at all. It was finally decided 

that the case should remain in the strong room of the bank in which it had been 

deposited for safe custody and that we should go there to inspect it. This we did, 

and were shown a box measuring about 2 feet 4 inches in each direction and which 

we were told had with its contents been insured for £10,000. 

In the presence of the merchant who had consulted us and the bank officials the 

lid of the case was opened, with the immediate result that everyone beat a hasty 

retreat from its vicinity, for the horrible smell which issued from the box was 

overpowering. When the odor had lost somewhat of its intensity, we began to 

take out the packing and found that the case (which was tin-lined) contained one 

huge mass of a blackish substance, measuring 6 feet 4 inches in circumference, 

nearly spherical, and which was undoubtedly ambergris. On being turned out of 

the case it was found to be saturated with moisture, as were the packings of paper 

and old gunny which had been put around it to prevent it from chafing to pieces 

during the voyage; and it was the liberation of the gases generated by the salt 

water and the animal matter which had caused the stench alluded to. By proper 

treatment this smell was eventually completely got rid of, and the ambergris 

obtained in marketable condition. The mass was next weighed and the certificate 

signed by the interested parties, the exact weight being at that time 2,603 ounces, 

or 162 pounds 11! ounces. This is probably the largest piece of ambergris which 

has ever been seen by anyone living, and approaches nearly in weight to the lump 

of 182 pounds purchased by the Dutch East India Company two hundred years ago. 

The next thing to do was to split the lump, so as to see what the interior was 

like. This was accomplished with the aid of long chiselsand crowbars. We then 

saw that the substance consisted of layers or laminze rolled around a central core, 

the lamin varying a good deal in texture, color, and flavor. Speaking gener- 

ally, the outer layers were thin,-friable, and shelly; dark, almost black in 

color, and mixed to a considerable extent with the beaks of the cuttle-fish, on 

which the whale feeds. As the layers approached the center they were denser, 

grayer in color, thicker, and of better flavor, until the core itself was reached. 

This core really consisted of two pieces, one the shape of a rifle bullet, but with a 

deepish depression like the ‘‘ kickup”’ of a wine bottle in the base. It was from 

10 to 11 inches high, with a diameter of about 6 inches at the bottom, tapering 

upward to about 2 inches at the top, which was slightly flattened. It was detached 

from the surrounding layers with the greatest ease, and stood alone, a pure, solid 

lump of the finest gray ambergris, weighing 834 ounces. Beside this magnificent 
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piece was a smaller one, almost spherical in shape and about the size of a very 

large orange. It was rather darker in color and not of quite so fine a flavor, but 

was as easily detached from the surrounding layers as the other. Neither of these 

pieces contained any of the beaks which were so common in the outer layers, 

and it is almost needless to say that they realized by far the highest price which 

was obtained for any portion of the mass. The layers nearest to the core were of 

much finer flavor than the outer and darker. One of them was quite 4 inches in 

thickness, and the ambergris of which it consisted was of a silvery-gray color, 

different from the whitish gray of the core, and was of lower specific gravity. 

The layer outside this again was striated in places with the darker exterior, and 

the beaks began to show, though not to the same extent as in the black, shelly, 

exterior layers. 

It is a matter of some regret to us that we did not secure a photograph of this 

extraordinary lump, but the fact weighed heavily upon us that if the real truth 

about it leaked out the depression of the market would be so great that we should 

not be able to do justice to our clients, and, consequently, as few people as possible 

were let into the secret. It is true that reports about it were rife for a month or 

two, but as nothing authentic could be ascertained they gradually died out, and 

we have ourselves been repeatedly assured that the thing was a myth altogether. 

one gentleman going so far as to tell one of our partners, about three months 

afterwards, that he held three-fourths of the total quantity of ambergris in 

London, not knowing that we were controlling about 14 hundredweight. 

Probably the finest lot of ambergris received in America was taken 

in 1894 by the schooner Adelia Chase from a 50-barrel whale near 

Cape de Verde Islands. It weighed 1092 pounds and sold for about 

$26,000, the best parts fetching $350 per pound. No large finds have 

been reported since 1894. In 1899 50 pounds of poor quality was 

secured by the bark Charles W. Morgan off the coast of Japan. In 

1900 the Morning Star secured 7 pounds, and in 1901 the same ship 

brought in 20 pounds of medium quality. 

Ambergris has been used for centuries in the sacerdotal rites of the 

church, and, in connection with fragrant gums, it was formerly burnt 

in the apartments of royalty. It was formerly used in cookery, espe- 

cially in the East, being added to flavor certain dishes. This custom 

spread through western Europe to a limited extent. Macaulay refers 

to rumors in connection with the death of Charles IT of England that 

‘‘something had been put into his broth, something added to his 

favorite dish of egg and ambergris.” The principal use of amber- 

gris, however, was as a medicine and as a perfume, especially in Asia 

and Africa. Until recently it held a place in pharmacy, being regarded 

as a cardiac and antispasmodic, somewhat analogous to musk, and was 

recommended in typhoid fevers and various nervous diseases. 

The principal and almost the only use of ambergris at present is in 

the preparation of fine perfumes, furnishing an important ingredient 

in the production ,of choice bouquet of ‘‘extracts.” It also acts as ¢ 

‘“‘fixer” and serves to impart homogeneity and permanency to the 

different ingredients employed. For perfumers’ use it is generally 

made into an essence or tincture by dissolving 4 ounces in a gallon of 

alcohol. This is facilitated by first crushing and mixing it with sand. 
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Perfumers exercise much care in the selection of the ambergris 

which they use. The wholesale dealer grades his stock of the material 

according to its odor, appearance, ete. But this is by no means suffi- 

cient for the trained olfactory sense of the perfume-manufacturer. 

Before determining the use of a special lot he tests it by his own 

standards, and these tests may extend over a month, especially for 

durability of perfume. Some manufacturers prize most highly those 

lots and grades which another manufacturer would not accept. The 

selection of just the proper quality to produce the desired bouquet 

forms one of the niceties of the perfumer’s art. 

The value of ambergris depends largely on its scarcity at the time 

and its freedom from impurities. During the last thirty years it has 

varied in price from $5 to $40 per ounce. At the present time it is 

quoted at $8 to $30 per ounce. In 1880 crude ambergris brought home 

by the whalers was sold at $10 an ounce and the dried article at $20 

an ounce. In 1876 the value, dried, was $25 an ounce. In the London 

Price Current of Colonial Produce in 1807 ambergris is quoted at 40s. 

‘to 45s. per ounce for ‘‘gray, fine.” Considering the respective pur- 

chasing powers of money two centuries ago and at the present time, 

that price is quite equal to the average value in recent years. 
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AQUATIC PRODUCTS AS FERTILIZERS. 

GENERAL REVIEW. 

A fertilizer is any substance added to the soil for the purpose of 

producing a better growth of crops. The food required by plants is 

supplied in part from the atmosphere, but principally from the soil. 

If the supply of any one of the necessary ingredients be deficient, a 

small crop is the result; and the purpose of fertilizers is to supply the 

plant-foods lacking in the soil. 

The general use of fertilizers is of comparatively recent origin, yet 

the preparation of these substances supports an extensive industry, 

employing a large amount of capital and many thousands of men. 

Compared with the immense quantities of barnyard materials, phos- 

phate rocks, etc., the use of aquatic products for fertilizer is relatively 

small, yet it is by no means unimportant in the fishery industries. 

Fish, seaweeds, shells of mollusks and crustaceans, and various 

other aquatie products have long been known to possess rich fertiliz- 

ing properties. All kinds of fish can be used for this purpose; but, 

owing to the greater value of choice species as food, only the non- 

edible ones and the waste parts are utilized. The menhaden is the 

only fish taken in great quantities in this country especially for con- 

version into fertilizer. The output of this species is very large, 

amounting to 30 per cent of the total catch of fish in the United 

States, and its capture maintains one of the most extensive and vig- 

orously prosecuted of the American fisheriés. Compared with that 

from menhaden, the quantity of fertilizer made from other fish is 

small, and only such are used for this purpose as can not be profitably 

employed in any other way. 

The original use of fish for fertilizing purposes was in a fresh or 

green state, and they were added to the soil directly after their eap- 

ture, although, of course, no special effort was made to preserve their 

freshness. Before the advent of the colonists in America, the Indians 

were accustomed to manure their small crops of corn by placing one 

or more fish in each hill or by spreading them broadcast over the 

field, and this practice was followed by the early settlers. Owing to 

the original richness of the soil and the limited agricultural opera- 

tions, the use of fertilizers was of comparatively small extent until 

253 
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the latter part of the eighteenth century. It appears that- fish were 

then employed for this purpose all along the Atlantic seaboard from 

Maine to North Carolina wherever they were obtainable in sufficient 

quantities. 

Fresh fish contain usually from 65 to 80 per cent of water and from 

1 to 16 per cent of oil. Neither of these has any value as a fertilizer. 

On the contrary they decrease the portability and storage qualities of 

the constituents, and the presence of the oil is prejudicial to the 

decomposition of the fertilizer when applied to the soil. 

Early in the nineteenth century the fish~rmen occasionally extracted 

the oil from the fish when the -..cer were unusually fat, thus remoy- 

ing an injurious ingredient, for which valuable uses were found. 

This resulted gradually in the establishment of factories for removing 

the oil, and likewise most of the water, so that the fertilizing sub- 

stance might be in better condition for transportation. At present 

most of the fish used for fertilizer are treated in this manner, even 

the farmer-fishermen finding it more profitable to sell their catch at 

the factories and purchase the scrap; but large quantities of fish in 

a fresh state are yet used precisely as was the custom three hundred 

years ago. 

Owing to its great abundance, combined with its nonedible quali- 

ties, the menhaden is the principal fish used for fertilizer in this 

country, and the quantity used annually is about 800,000,000 in num- 

ber, or 240,000 tons round or live weight. Of these fully 99 per cent 

are handled at the factories, and the remainder are used in a fresh or 

green state. With the menhaden are taken some skates, sea-robins, 

bellows-fish, and other waste fish. Aside from a few that may be 

taken with the menhaden, and occasionally some river herring or 

alewives, no other fish are captured in the United States especially 

for fertilizer to any great extent. 

Formerly nearly all the waste produced in dressing tish for market 

was thrown away as useless; but in recent years, in the fisheries as in 

other industries, the utilization of waste material has been made a 

subject of careful investigation, and many substances formerly con- 

sidered refuse are now found to contain elements of commercial value. 

The dressings at the fish markets and at the fishing centers, the refuse 

of canneries and boneless-fish factories, and even the carcasses of 

whales are turned to account in the production of fertilizer. In addi- 

tion to these materials, the farmers use large quantities of seaweeds, 

horseshoe crabs, oyster shells, clam shells, ete. 

The total annual product of menhaden fertilizer in the United 

States according to the latest returns amounted to 85,830 tons, for 

which the producers received $1,539,810. It is difficult to approximate 

the quantity of other fishery products used for fertilizer, but it is esti- 

mated that the waste fish of all kinds amount to about 20,000 tons, 

worth $200,000; horseshoe crabs, shells of shrimp, ete., 800 tons, worth 
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$16,000; shells and agricultural lime, 60,000 tons, worth $150,000, and 

seaweeds, 250,000 tons, worth $312,500, making a total estimated out- 

put for this country per year of 416,630 tons, worth $2,118,310, 

THE MENHADEN INDUSTRY. 

The menhaden belongs to the Clupeide@ or herring family, and is 

about the size of the common herring of the New England coast, but 

somewhat deeper and more robust. It is not considered a food-fish and 

is rarely eaten, owing to the abundance of bones, although the flavor 

is not unpleasant. However, it is one of the most important of all 

of the species on the coast, being the principal source of bait during 

the summer, in addition to its use in the manufacture of oil and 

fertilizer. 

The menhaden occurs all along the Atlantic coast of the United 

States from Maine to Texas, and most abundantly between Cape Cod 

and Cape Henry, except that during certain years it seeks the coast 

of Maine in enormous quantities. It appears on the approach of 

warm weather, ranging from March and April in Chesapeake Bay to 

May and June on the Maine coast, and remains until late in autumn. 

Its bathymetrical range extends from the inland limits of salt water 

to the Gulf Stream, but probably 95 per cent of the catch is made 

within 2 miles of the coastal line. It is captured principally by means 

of purse seines, operated from steam vessels with carrying capacity 

for several hundred thousand fish. 

About a quarter of a century ago several important reports relative 

to the menhaden were issued. The first was that of Messrs. Board- 

man and Atkins, made to the Maine board of agriculture in 1875.4 

Three years later was issued the report of Mr. Luther Maddox. ? 

Each of these related especially to conditions existing in the State of 

Maine. 

In 1879 the United States Fish Commission published the important 

report of Dr. G. Brown Goode, containing voluminous notes on the 

natural and economic history of the menhaden, with many extracts 

from previous reports on the subject.¢ 

Many changes have been made in the methods of utilizing the 

menhaden since those papers were written, but they are yet the prin- 

cipal authorities in regard to the natural history of the subject, 

and the present writer is prepared to add little. Indeed, such 

additional matter would searcely be in place in this paper, which is 

restricted to the economic use of menhaden in the preparation of oil 

and fertilizer. 
= ~ z < 

aThe Menhaden and Herring Fisheries of Maine as Sources of Fertilization, by Samuel L. 
Boardman and Charles G. Atkins, 1875, pp. 67. 
bThe Menhaden Fishery of Maine. Portland, 1878, pp. 46. 
eThe Natural and Economic History of the American Menhaden, by G. Brown Goode. Report 

U. 8. Fish Commission, 1877, pp, 1-529. 
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HISTORY AND EXTENT OF THE INDUSTRY. 

A century and more ago, when a much larger number of the home 

requisites were prepared by consumers than is the case at the present 

time, it was a part of the duties of many farmers along the Middle 

Atlantic coast to devote a few weeks each spring to taking menhaden 

for the purpose of fertilizing the cultivated land. Large shore seines 

made of cotton twine were employed, and in some localities these 

were owned jointly by several farmers of the vicinity. The length of 

some of these seines was 3,000 feet or more, and frequently the catch 

at a single haul numbered several hundred thousand fish, although 

the average quantity was nearer 10,000 or 12,000. This farmer-fishery 

has continued up to the present time, but its extent is now very much 

reduced, owing to the ease with which prepared fertilizers may be 

purchased. 
Following upon the development of this use of fresh or green men- 

haden came the discovery that the oil was valuable for painting, 

leather-dressing, ete. Some of the farmers would provide a few casks 

or hogsheads which they partly filled with fish, adding water to cover 

them, and with weighted boards placed on top to keep the mass down. 

On the disintegration of the fish through putrefaction they were ocea- 

sionally stirred with a long pole to break up the mass and liberate the 

oil, which floated to the surface of the water and was skimmed off from 

time to time. After several weeks the oil ceased to flow, and the 

residuary mass was used as fertilizer. For many years the extent of 

this business was very small and the product was entirely for home use. 

The first improvement in the above process consisted in boiling the 

fish in kettles to facilitate the extraction of the oil, the boiled fish 

being then placed in casks, as above noted, resulting in a much larger 

product. By 1830 the cooking of the fish was quite general among 

the few persons engaged in extracting oil from menhaden. The oil 

was dark and crude, and used only for rough painting and leather- 

dressing, the market being restricted to the neighbors of the manu- 

facturers. The use of kettles, however, involved a great waste of heat, 

and the business was of very little consequence until the introduction 

of steam in cooking the fish. The first steam factory, according to 

the late Capt. E. T. Deblois, was a small one built in 1841 near Ports- 

mouth, R. I. 

In 1850 Daniel Wells built a factory on Shelter Island, New York. 

That was the first factory of considerable size on the coast, and the 

quantity of fish handled amounted to 2,000,000 or 3,000,000 in number 

annually. In 1853 Mr. Wells built a new factory on Shelter Island, 

and the old one was removed to Groton, Conn., being the first steam 

factory in that State. The first factory in Maine was put up in 1863 

at South Bristol, and in 1866 eleven factories were built in Maine. In 

1869 the factory at South Bristol, Me., was removed to Fairport, Va., 

and was the first factory in that State. 
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In the meantime the purse-seine had been improved and adopted in 

the menhaden fishery, permitting the capture of fish in much larger 

quantities, and without which the menhaden industry could never 

have reached its present proportions. The next improvement con- 

sisted in pressing the scrap to extract a greater percentage of the oil. 

The first press, operated by hand power, was built by Charles Tuthill 

at the Wells factory, on Shelter Island, in 1856. This worked so sat- 

isfactorily that soon all the factories were pressing the serap, and in 

1858 hydraulic presses were introduced for the purpose. The high 

price of oil during the sixties, when it reached $1.40 per gallon, resulted 

in much profit in the business and a large increase in the number of 

_ factories, their location extending from Maine to Virginia. Then 

came the preparation of the scrap in the form of portable fertilizer, 

the adoption of large cooking-tanks instead of kettles, and the intro- 

duction of steam vessels in the fishery. 

In 1876 floating factories were introduced. These consisted of boil- 

ers, cooking-tanks, presses, etc., mounted on steamers, sail vessels, 

or scows, for convenience in going from place to place to follow the 

movements of the fish. Probably half a dozen of these were in use 

in 1880; but owing to the lack of convenience for Crying and handling 

the serap, this form of factory was soon abandoned. Another disad- 

vantage of a floating factory is that the constant movement of the 

vessel prevents the oil from settling, and it remains cloudy and fails 

to fetch the best market price. 

The business continued to expand until it reached high-water mark 

in 1884, when 858,592,691 fish were caught, yielding 3,722,927 gallons 

of oil and 68,863 tons of scrap, valued at $2,800,000. Since that time 

great improvements have been made in the ean of the industry, 

but owing to the low price of oil and scrap, resulting from competition 

with other products, the profits have not been so great, and many 

factories have been dismantled. The largest catch of fish in any one 

year, according to figures of the U. 8. Menhaden Oil and Guano Asso- 

ciation, was 858,592,691, taken in 1884; the smallest: was 223,623,750, 

secured in 1892, and the average catch during the last thirty years 

approximates 500,000,000 annually. The incomplete returns for 1902 

indicate that the catch exceeded 900,000,000, a greater quantity than 

for any previous year. 

There are two separate and distinct sets of figures showing the 

extent of the menhaden industry ee recent years. The first com- 

prises the returns made by the U. 8S. Menhaden Oil and Guano Associa- 

tion, organized in 1873, and covers the operations of the factories in 

the United States during each year from 1873 to 1898, inclusive. The 

second series represents the returns made by the agents of the United 

States Fish Commission for certain years from 1880 to 1902. Slight 

differences exist in these figures, but in the main they agree closely. 

F. ©. 1902—17 
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The following summary shows the returns made by the United 

States Menhaden Oil and Guano Association: 

Statement of the extent of the menhaden industry of the United States in each 
year from 1873 to 1898, inclusive, according to the returns of the United States 
Menhaden Oil and Guano Association. 

Vessels em- | wee a oyed. Scrap made. 

ya 3 | Facto- Capitalin-| Fish re- . SS 
Year. ries. ieee Sienia vested. ceived, | Oil made. Crude 

ERE oe Bee "| Sail. Dried. lor acid- 
| rs. ulated. 

No. No. | No. Gallons. | Tons. | Tons. 
62 | 2,306 20 | 300 | $2,388,000 | 397,700,000 | 2,214,800 |---.---- 36, 299 
64 | 2,488 25 | 2838) 2,500,000 | 492,878,000 | 3,372,847 |-______- 50, 976 
60 | 2,633 39 | 304 2,650,000 | 563,327,000 | 2,681,482 |________ 53,625 
64 | 2,758 46 320 | 2,750,000 | 512,450,000 | 2,992,000 |.------- 51,245 
56 | 2,631 63 | 270 | 2,047,612 | 587,642,125 | 2,426,589 | 5,700 | 49,744 
56 | 3,337 64 | 279 | 2,350,000 | 767,779,250 | 3,809,233 | 19,377 | 64,342 
60 | 2,296 81 | 204) 2,502,500 | 687,063,750 | 2,258,901 | 29,563 | 37,496 
79 | 3,261 82 | 366] 2,550,000 | 776,875,000 | 2,034,940 | 25,800 | 19,020 
97 | 2,805 73 | 286 | 2,460,000 | 454,192,000 | 1,266,549 | 25,027 7,592 
97 | 2,313 83.| 212 | 2,388,500 | 346,638,555 | 2,021,316 | 17,552 | 10,029 
78 | 2,427 69 | 186 | 2,651,000 ; 613,461,776 | 2,166,320 ; 34,216 | 10,920 
52 | 2,114 59 | 157) 1,584,756 | 858,592,691 | 3,722,927 | 58,4383 | 10,430 
50 | 2,064 78 | 84] 1,314,500 | 479,214,415 | 2,346,319 | 33,910 75225 
26 | 1,154 Ags | ee 1, 234,000 | 283,106,000 | 1,805,544 | 14,597 4,298 
28 | 2,499 46 38 | 1,000,000 | 333,564,800 | 2,273,566 | 17,262 5, 368 
24.) 3,568 45 42 | 3,000,000 | . 489,388,950 | 2,051,128 | 15,638 | 12,406 
29 | 4,400 46 84 | 2,500,000 | 555,319,800 | 3,327,080 | 24,359 | 25,859 
28 | 4,368 52| 27 | 2,500,000 | 533,686,156 | 2,939,217 | 20,3389 | 21,173 
27 | 2,985 54 18 | 1,775,000 | 355,188,873 | 1,946,642 | 12,608 | 15,069 
29 | 2,002 55 10 | 1,756,000 | 228,623,750 | 1,829,644 | 8,400 | 10,815 
33 | 2,200 57 27 | 1,721,000 | 366,406,625 | 1,269,002 | 13,150 | 15,465 
44 | 2,356 56 28 | 2,000.000 | 533,361,900 | 1,999,506 | 20,057 | 27,582 
42 | 2,27 48. 35 | 1,600,000 | 461,747,000 | 1,767,754 | 18,682 | 21,965 
Bay ee Ais 538 | 388 | 1,376,500 | 401,425,800 , 1,741,530 | 14,280 | 21,484 
41 2,750 60 | 45 1,871,000 | 584,302,980 | 2,147,118 | 18,480 | 34,372 
40 | 2,470 51 | 201 2,500,000 | 542,500,000 | 2,450,000 | 17,360 | 34,120 

| I 

The following summary shows the extent of the menhaden industry 

according to the latest returns of the United States Fish Commission. 

The figures for Connecticut, New Jersey, and Virginia for 1902 are 

not yet available, and there have been no operations in Texas since 

LOE 

| : i Total 
: Facto- Fish : : | Acidulated 
States. \Year.| -: acne Oil made. Dried scrap. | ee value of | ries. | received. I | serap. | product. 

| NOU || No. Gallons. | Value.| Tons. Value.| Tons. | Value. , 
Rhode Island__| 1902 eae be 900) BOT, TASi$225, OLA ea eeen snore | 15, 727|$203, 906] $429, 818 
Connecticut -__| 1900 2 19,975,700! 118,750) 30,475 450) $12,000, 1,450) 28, 450) 65, 925 
New York-.--- 1902 3 | 187,671, 300) 1,397,583) 353,279) 9,030) 218,217) 7,410) 92,765) 664, 261 
New Jersey ---| 1901 6 | / 27,090,000) 109,789) 25,440) 1,181) 52,046)_______|__._.__- Q7, 486 
Delaware. .-.--- 1902 1 84, 869, 100 394,119! 96,724) 1,642) 39,069) 8,871) 110,668 246, 461 
Varcinigesss | 1901 15 | 878,727,381) 728,215 164, 465) 21,180) 517,872 10,591 135,388) 817,725 
North Carolina) 1902 7 70, 167, 800 102,052; 22,730) 1,884) 40,214). 4,804) 64,128 127, 072 
Texag:lpareises | 1901 1 26, 806, 500 69,689) 14,654) 1,710) 30,087)__-...- [2 5 ae 44,741 

Motalssxei + 22-3 36 | 910,065,631) 3,812,335 933,679) 36,977) 909,505) 48,853! 630,305! 2,473, 489 
| 

Although very small quantities of other fish are used, practically 

the entire catch in the menhaden fishery consists of that species alone. 

The principal species other than menhaden are sea-robin, skates, 

and bellows-fish. These are secured mostly in pound nets, especially 

in those set in Gardiner Bay. They sell for 50 to 80 cents per 1,000, 

and two or three million are used each year. The sea-robin yields 
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3 or 4 quarts of oil to the barrel. This oil is of good color and is 

readily sold for menhaden oil, but the serap is not quite so desirable 

for fertilizer as that from menhaden. Skates and bellows-fish are com- 

paratively dry, yielding less than one pint of oil to the barrel of fish. 

Owing to much contention resulting from the claim that with the 

menhaden large quantities of choice food-fish are taken and rendered 

at the factories, the United States Fish Commission, in the season of 
1894, made a thorough inspection of the catches made by two repre- 

sentative steamers of the fleet. This examination showed that in a 

catch of 27,965,756 fish only one-third of 1 per cent were food-fish, 

and only a very small proportion of this percentage was of choice and 

popular varieties. ‘‘As a general thing not enough desirable food- 

fish are taken by the menhaden steamers to keep the vessels’ crews 

regularly supplied with fresh fish. As arule, all the food-fish caught 

are eaten either by the crews or by the factory hands, but it occasion- 

ally happens that schools of blue-fish, butter-fish, shad, river herring, 

ete., are taken and more fish are thus provided than can be consumed.” 

The menhaden factories are distributed along the coast at points 

convenient to the fishing-grounds. They vary in size and equipment 

according to the amount of invested capital and the degree of modern- 

ness. Some are of primitive type, consisting of two or three large 

kettles or try-pots and a simple press, the whole, with the accompany- 

ing equipment, costing only a few hundred dollars, and are capable of 

handling only 300,000 or 400,000 fish annually. From that they in- 

crease in size and capacity until the amount of invested capital in a 

single plant reaches half a million dollars, giving a working capacity 

of 200,000,000 fish annually. 

COOKING AND PRESSING THE FISH. 

The following account of the methods of the menhaden industry 

represents observations and inquiries made by the writer during the 

last four years, and especially in the season 1901. Most of the factories 

were visited either in 1901 or previously, and all details in the process 

of manufacture were inspected. The writer wishes to acknowledge 

in this connection the courtesy of Capt. N. B. Chureh, general man- 

ager of the Fisheries Company; Mr. H. H. Luther, superintendent of 

the Promised Land plant of that company, and of Capt. J. F. Bussels, 

of the Atlantic Fisheries Company. 

There are two principal processes involved in the manufacture of 

oil and scrap from menhaden, viz, (1) cooking and pressing the fish 

and (2) drying or otherwise preserving the scrap, the methods vary- 

ing according to the facilities of the plant. The great bulk of the 

fish are handled at large factories thoroughly equipped with modern 

machinery, including bucket elevators, automatic conveyors, contin- 

uous steam-cookers, hydraulic presses, artificial driers, ete. 

Some of the fictenien: pepe in Virginia, are quite small, with 

a Bulletin United States Fish Commission for 1895, p. 297, 
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primitive methods of work. In one of them a fire is made under fonr 

cast-iron stationary boiling vats holding about 2 barrels of fish each. 

By means of a trough leading from a pump, water is permitted to run 

into the vats. After sufficient cooking, the fish are scooped out with 

large dip nets and put on a platform, whence they are pitched into 

tub presses having a lining of coarse canvas. By means of a vertical 

screw operated by a horizontal lever, pressure is applied to the mass, 

and the exuding oil runs through a trough to the oil vats. Another 

Chesapeake factory has six iron cooking-vats, in which are suspended 

an equal number of iron latticed baskets containing the fish. After 

cooking, the baskets are transferred by means of a crane and the fish 

placed in an hydraulic press. This method of cooking was formerly 

in general use all along the coast frequented by the menhaden. 

In the best-equipped factories the fish are removed from the hold 

of the steamer, where they have been stowed in bulk, by means of a 

bucket elevator. This contrivance, so important in the handling of 

grain and coal, was not introduced in the menhaden business until 

1890, when a factory at Tiverton, R. I., was equipped with one. At 

present, however, they are in use in all the principal factories. 

Before their adoption the fish were shoveled into measuring tubs in 

the vessel’s hold, and these raised and dumped in elevated receiving 

bins, or into cars holding 15 or 20 barrels each and running on inclined 

tramways to the receiving bins, requiring five or six hours to dis 

charge 1,000 barrels. By using the bucket elevator, with four men to 

feed it, 1,000 barrels of fish may easily be discharged in an hour. 

This decrease in length of time required for discharging is frequently 

a matter of great importance when fish are abundant, as it enables 

the steamers to speedily return to the fishing-grounds. 

The elevator dumps the fish into one of a pair of automatic weighing 

hoppers, with a dial-scale indicator of 1-ton eapacity. When the 

required weight is in the hopper, by means of’a lever the incoming 

fish are directed into the other hopper, and the bottom of the full one 

is dropped, thus dumping its contents into a conveyor, which deposits 

the fish into a receiving bin with capacity of 6,000 or 8,000 barrels. 

The weighing of the fish is necessary to secure a record of the 

quantity received, furnishing a basis for compensating the captains 

of the vessels, and for other purposes. It thus appears that this 

method of discharging changes the standard of measurement from 

bulk to weight. Although it is customary to reckon the quantity of 

menhaden by so many thousand, the fish are not counted. An arbi- 

trary size of 22 cubie inches is the standard measurement for each 

fish, or 22,000 cubie inches to the thousand. Two hundred pounds 

represent one barrel, and 34 barrels represent 1,000 fish. The size 

of the fish varies considerably, and the actual number required to 

make ‘‘one thousand ” in measure ranges from 500 to 2,000 in number. 

The floor of the large receiving bin slants toward the longitudinal 
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middle, where is stationed a trough or chute with a covering movable 

in sections of short length. In this trough runs a conveyor, consist- 

ing of two parallel endless chains, between which, at intervals of 2 or 

3 feet, are attached pieces of board which act as buckets to push the 

fish along through the trough when asection of the covering is removed. 

This trough with endless carrier is in use in practically all the large 

factories, irrespective of the method of cooking. It carries the fish 

to the cooking bins, or to the steam cooker in case the latter is 

employed, traps or slides in the bottom of the trough permitting the 

distribution of the fish into any of the tanks desired. 

The cooking bins or tanks are large rectangular wooden boxes hay- 

ing capacity of from 50 to 100 barrels each and arranged with a lattice 

platform, about 4 inches above the bottom, on which the fish rest. 

Between the lattice platform and the bottom there is a nest of steam 

piping connected with a pipe leading from steam boilers. A water 

pipe also leads into the bin, through which salt water for cooking the 

fish is pumped into the tanks to a depth of about 1 foot or more. For 

convenience in handling the materials, the bins are commonly 

arranged in two adjacent rows, and above them runs the endless ecar- 

rier conveying the fish from the receiving bin. On the outer side of 

each of the two rows of tanks runs a track leading to the presses, to 

be deseribed later. When the bins are filled with fish, steam is 

turned into the piping in the bottom and heats the water, thus cook- 

ing the fish, reducing them to pulp, and breaking the oil cells. The 

amount of the cooking determines the extent to which the oil is 

removed. If carried to an extreme point, nearly all the oil can be 

pressed out. But severe cooking results in greatly damaging the 

quality of the oil and in loss of a certain amount of the nitrogenous 

compounds so important in determining the commercial value of the 

scrap. It is, therefore, important that the heat be so regulated as to 

extract as much oil as practicable without injuring the quality and 

with a minimum loss of nitrogen. The requisite degree of cooking is 

reached when the fish crumble to pieces easily. A high degree of 

temperature is maintained for about fifty minutes, when the mass of 

fish is broken up and then permitted to simmer for four or five hours. 

The free oil and water are then drawn off and the fish permitted to 

drain for several hours. 

During the last two or three years the largest factories on the coast 

have been using continuous steam cookers. The most popular form is 

constructed so that a conveyor transmits the fish into a steam-tight 

receptacle, into which a large number of jets of steam are introduced, 

which thoroughly cooks the mass. The process is continuous, requiring 

about fifteen minutes for the fish to pass through, and the capacity of 

each cooker is about 600 barrels per hour. From the cooker the mass 

of fish is carried by means of a screw conveyor into an upright elevator 

casing, whence a bucket elevator carries it to receiving tanks, where 

it drains overnight. These tanks are usually about 10 feet square 
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and 5 feet deep. Most factories use for this purpose the bins used in 

cooking before the adoption of the steam cooker. One factory has a 

total of 52 tanks for draining the fish. 

The oil and water draining from the cooked fish is pumped or 

led off through pipes or troughs into the oil room, where it is received 

into large vats. After draining for ten or twelve hours, the mass of 

cooked fish is forked out of the tanks and thrown into curbs for 

pressing. 

The curbs are of various designs. The most common form is a eylin- 

drical tub with a hinged bottom firmly attached to axles, which are 

provided with wheels so as to run on a tramway. The staves are 

made of metal slats and are held together by stout bands. They are 

set at a convenient distance apart to allow the oil and water to pass 

through, and increase in width from the center to the bottom enough 

to overcome the enlargement of the opening between the slats conse- 

quent upon their outward slant. This outward slant commences at 

about the middle of the curb and extends to the lower end, and its 

effect is to give the curb an increasing diameter as the bottom is 

approached, so that the hard cake remaining after pressure is relaxed 

can be readily foreed out at the bottom. Through the center of the 

eurb runs a hollow core, stoutly constructed of metal slats. The bot- 

tom is attached by means of hinges to the lower end of braces, which 

are firmly fastened to the lower band of the curb, the axle, and the 

middle band. The opposite side of the bottom is suspended by means 

of latches which are caught and held by a bolt sliding freely within 

the braces and actuated by a lever pivoted upon the axles. The axles 

are also braced by stays on either side of the tub, which pass from one 

axle to the other, and, being curved to fit closely to a section of a 

band, are firmly attached thereto. The capacity of each curb is about 

7 barrels. A metal shield surrounds it to protect the workmen from 

the spattering oil and water when pressure is applied. 

The curb, having been filled with cooked fish, is run along the rail 

and placed under a solid stationary head made to fit closely inside the 

curb and against which the fish are pressed as the curb is slowly raised 

by a powerful hydraulic press. This forces out most of the remaining 

oil and water, which exudes from between the slats, and by means of 

troughs and pipes is conveyed to the oil room. On relaxing the pres- 

sure the curb resumes its position on the railway and is moved from 

the press stand and the core removed; the bottom is swung out of the 

way, and the hard cake remaining in the tub is forced through the 

bottom, falling into receptacles underneath. 

Under ordinary conditions from 5 to 7 per cent of the oil is left in 

the pressed fish, it being difficult to remove all the oil and water, 

owing to the gelatinous or gluey state of the fish as a result of the 

cooking. In some factories the chum or pressed fish is washed with 

hot water and then repressed, but this is scarcely profitable if the first 
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pressing is properly performed. The chum now passes to the scrap 

room and its further treatment is described on pp. 265-268. 

About two-thirds of the total amount of oil obtained runs from the 

cooked fish while it drains in the vats, the remaining one-third being 

extracted by the presses. The former is a trifle better than the latter, 

as if is somewhat lighter in color. The two grades are sometimes kept 

separate, but such is not the general practice. 

Among the many methods of extracting the oil which have been 

tried but not adopted is the use of fumes of benzine or bisulphide of 

carbon. When these are brought in contact with the fish in air-tight 

chambers, they absorb the oil, the liquid result collecting in tanks at 

the bottom of the receptacle and the benzine being subsequently 

expelled by evaporation. . 
Much attention has been paid to devising a continuous process of 

cooking and pressing, in which the elements of labor are reduced to 

a minimum. When the Stanley process was invented, about five 

years ago, it was thought that the problem was solved and the patent 

rights were sold for a very large sum of money. In this process the 

fish are cooked in boiling water in a large, comparatively shallow, 

semicylindrical tank, the lower portion of which is fitted with 4 worm 

conveyor, while near the top is a perforated plate or grating, above 

which the fish or other solid matter can not pass, but through which 

the water and oil rise. The material is fed in through a hopper at 

one end and is discharged at the other end, being carried forward by 

the worm conveyor, which also reduces the material to a finely divided 

state, thus enabling the action of the water upon all parts of the 

material freely to liberate the oil. The oil rises to the surface of the 

water in the cooking vessel and escapes through a pipe in the end 

into a settling tank. From the bottom of this tank whatever water 

has come over with the oil is pumped back into the cooking vessel, 

entering at the opposite end from the outlet through which the oil 

flows and at a point near the surface of the level at which the water 

in the boiler is constantly kept, thus creating a current which carries 

the oil constantly forward toward the outlet. The scrap from which 

the oil has been liberated is carried forward to an outlet in the bottom. 
of the cylinder by the worm conveyor and falls into an upright eleva- 

tor casing having elevator buckets running upon an endless chain, 

which carry the material up and over, dumping it into a receptacle 

suitable for removing for further treatment. The liquid matter is 

carried up by the elevator buckets, drains through them, and returns 

to the liqnor in the cooking apparatus. This process, however, has 

not yet been found sufficiently practical for general adoption. 

As long ago as 1858 the Ocean Oil and Guano Company, of Southold, 

N. Y., used asteam cylinder cooker somewhat similar to the continuous 

cooker now in use. This is said to have been invented by a French- 

man named De Molon, and is described in a pamphlet issued by the 

above company in 1860 as follows: The raw fish, in quantities of 13 
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tons, are placed in the inner chamber of a revolving cylinder, with 

double walls, the space between the inner and the outer walls being 

filled with steam at about 80 pounds pressure. Before admitting 

steam the cylinder is put in motion, so that as it revolves each fish is 

constantly changing its position. A uniform temperature is main- 

tained by means of one head of the inner eylinder being perforated 

to permit the steam generated in the mass to escape through a safety 

valve. 

In the oil room of the menhaden factories is a series of receptacles 

into which the oil and water are received from the draining tanks and 

the presses. The combined mass of oil and water is first subjected 

to a temperature of 150° F., which causes them to separate, the oil 

rising to the surface. It is permitted to overflow to other tanks con- 

taining hot water, where it is brought to the boiling-point by means 

of injected steam. It is important that the oil be separated from the 

water before the impurities begin to ferment, fermentation causing 

it to be dark and of lower grade. After settling for a while the oil 

is withdrawn into another tank and thence pumped into the storage 

tanks. 

A contrivance for withdrawing the oil from the surface consists of 

a jointed pipe with open end at top, which in some cases is funnel- 

shaped. This passes up through the bottom of the vat, and the top 

of the pipe is so arranged that it may be raised or lowered to any 

desired distance beneath the surface to receive and guide the surface 

oil into the next vat. Sometimes there is a series of as many as 5 

vats, from one to another of which the oil passes, each time becoming 

purer and purer as it is cooked and drained. The oil is led into the 

first of the cooking vats through the bottom, the pipe leading nearly 

to the surface. A second pipe passing through the bottom and ter- 

minating with an open top not a great distance above the bottom 

carries off the water-oil or less pure oil as it settles and conduets it 

to near the top of the second vat, where the oil and water are further 

separated. 

At the bottom of each settling tank is deposited a quantity of finely- 

divided fleshy substance known as ‘‘gurry.” This is removed from 

the tanks to the gurry room, where it is treated or sprinkled with 

sulphuric acid to facilitate the separation of the oil from the flesh 
fiber. Itis then placed in bags, 2 gallons to the bag, and these placed 

in pairs under a press and subjected to great pressure, resulting in a 

small quantity of oil. The residuum in the bags, consisting of a hard 

cake, is broken up and either discarded or mixed with the scrap. 

When thoroughly separated from the water, the oil is pumped into 

suitable storage tanks or barreled. The refining or bleaching of the 

oil is rarely done at the factories, but is performed by the oil-refiners 

of New York, New Bedford, Boston, ete., and the methods and results 

have already been described on p. 254. 
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The yield of oil varies greatly, ranging from less than 1] pint to as much as 15 gallons or more per thousand fish, or rather for each 22,000 cubic inches of fish. As a rule, it is much Sreater in the autumn than in the spring, and also greater in Northern than in Southern localities, Even in the same locality the fish are very much fatter throughout “some years than in others. For instance, the average yield of the fish taken in Chesapeake Bay in 1887 was nearly 6 gallons to the thousand, whereas in 1888 it was a little over 2 gallons, and early in that season it was less than 1 pint to the thousand fish. Some years ago one of the Shelter Island factories secured from one lot of fish a yield of 24 gallons to the thousand. The largest yield brought to the notice of the writer was derived from some menhaden that had been inclosed in Shinnecock Bay late in autumn. By feeding in the brack- ish water of that bay these became so -fat that they yielded at the rate of 48 gallons of oil per thousand fish. Considering the entire Atlantic coast for a series of ten years ending in 1898, it is found that each thousand fish yielded 4.59 gallons of oil and 138 pounds of scrap containing 10 per cent of moisture. During the ten years ending in 1888 the yield per thousand fish was 4 gallons, and during the six years ending in 1878 it was 5.26 gallons. 

The table given on page 233 shows the total yield of menhaden oil on the Atlantic coast of the United States and the average yield per thousand fish for each year since 1873. From those figures it appears that the largest yield per thousand fish was 6.84 gallons in 1874, The yield in 1887 and also that in 1886 were large, being 6.81 and 6.38 gallons, respectively. The smallest yield per 1,000 fish was in 1880, 2.62 gallons, and in 1881, 2.79 gallons. 
Not only does the yield of oil vary from year to year, but it also differs greatly in different Sections of the country. As a rule, the Northern fish, or rather those takenin Northern waters, especially off the Maine coast, are the fattest, while those from off the southern coast yield the smallest quantity. In the year 1900, for instance, the yield of oil at the Rhode Island factories was 5.76 gallons per 1,000 fish; in New York it was 6.39 gallons; in Delaware 4,92 gallons, and in Texas 3.51 gallons to the 1,000 fish. The menhaden taken off the coast of Maine are by far the fattest, and in the few Seasons when fish are obtainable there the menhaden fishermen from other States hasten to that coast. In 1888 the Maine fish yielded 11.85 gallons of oil per 1,000; in 1889, 10.83 gallons, and in 1898, 9.73 gallons to the thousand measure. Menhaden have not been taken to any extent on that coast since 1898, 

TREATMENT OF THE SCRAP. 

As it leaves the press, fish scrap contains 45 or 50 per cent of water, which can not be removed by compression owing to the gelatinous condition of the fiber. Although suitable for immediate applica- tion as a fertilizer, the moist condition of this Scrap renders it unde- 
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sirable for economic transportation or for storage for a great length 

of time, and necessitates further treatment. Previous to 1875 most 

of the scrap was sold in a green state, just as if came from the press, 

but since 1878 practically all of it has been dried or treated with sul- 

phurie acid. 

Formerly in drying it was customary at all the factories to spread 

the green scrap upon platforms, where it was exposed to the action 

of the sun for several days. While this is the common method at 

present, most of the large factories have discarded it and are using 

artificial driers. The platforms are made of tight or matched boards 

laid flat upon a stout framework or upon the level ground, and are 

sometimes of large area, covering 2 or 3 acres. The scrap is trans- 

ferred from the bin beneath the presses by means of screw conveyors 

and carried to a receiving bin, where it is dumped into hand earts 

with capacity of one-half ton each and earried to the platform. It is 

there spread to a depth of from 3 to 6 inches and is frequently turned 

or raked over, so as to expose all particles to the sun’s influence. In 

threatening. weather and when the night dews are heavy, the scrap is 

raked into windrows or heaps and, if necessary, covered with canvas 

to protect it from moisture. After two or three days’ drying it is piled 

in heaps and left to sweat for a time, and then is again spread to 

evaporate the free moisture generated in the heaps. This second dry- 

ing reduces the amount of moisture in the scrap to about 10 per cent, 

and the material may be safely bagged and stored for market, though 

that operation is usually deferred until immediately before its ship- 

ment. Frequently the dried scrap is ground, especially when it is to 

be sold direct to the farmers without further treatment, in order that 

it may be sown in drills with wheat and other grains. 

If good weather could always be depended on, platform-drying would 

possibly be the most economical and satisfactory method; but owing 

to uncertainties of the weather much difficulty is frequently experi- 

enced in this process, resulting in a great waste of material and extra 

expenditure of labor and loss of ammonia in the scrap. This has 

resulted in the adoption of artificial driers at the largest factories. 

Several forms of apparatus have been employed, but the principle in 

most of them is similar, the scrap being subjected to a current of 

heated air by means of a blower. The drier adopted in the largest 

factories consists of an iron cylinder about 50 feet long and 5 feet in 

diameter, so mounted as to revolve horizontally. On the interior sur- 

face are shelves or paddles which, as the cylinder revolves, lift the 

scrap fed in at one end and permit it to fall to the bottom. <A strong 

current of heated air is forced through the cylinder, extracting the 

moisture and gradually driving the scrap out at the further end. 

Another form of drier in use consists of a large double cylinder of 

iron set on an incline, into which the scrap is fed through an opening 

at the higher end and guided along to the lower end by means of a 

revolving screw. The space between the inner and outer walls of 
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the eylinder is filled with steam, which heats the scrap, thereby 

evaporating most of the moisture. 

Labor-saving devices make the handling of the scrap almost auto- 

matic. From the presses it is transferred to the drier by means of 

screw conveyors and bucket elevators, and is fed intermittently in 

quantities of 200 pounds at intervals of 45 to 60 seconds. The eapae- 

ity of a drier is 25 to 3 tons per hour, and the largest factories usually 

have 2 drying machines. From these the scrap is conveyed to the 

_ Storage room. 

Although the term ‘‘ dried” is popularly applied to all scrap from 

which a large portion of the moisture has been removed by evaporation, 

its use in a technical sense refers to scrap containing not to exceed 

12 per cent of moisture. In modern factories, green scrap fresh from 

the presses contains from 45 to 50 per cent of water. When desic- 

cated so that only 10 per cent of its weight is water, each ton of chum 

or green serap yields about 1,156 pounds of ‘‘ dried scrap.” It is not 

always that so large a quantity of water is eliminated, and sometimes 

the finished scrap contains 25 and even 35 per cent of moisture. 

Owing to its tendency to lose nitrogen in the form of ammonia and 

its unsuitability for storage or transportation, the scrap containing a 

high percentage of moisture is for use principally in the vicinity of 

the factories. 

Not all the scrap, however, is dried, a large percentage being treated 

with sulphuric acid forthe purpose of ‘‘ fixing’ the ammonia, pre- 

venting fermentation, and dissolving the bones. To every ton of 

serap, from 80 to 200 pounds of sulphurie acid of about 50° strength 

is added and thoroughly commingled, the quantity of acid used depend- 

ing to some extent on the state of the weather and the extent of 

decomposition of the fish. This is conveniently done by depositing 

the green scrap in handearts of 1,000 pounds capacity, wheeling 

these to an elevated platform and dumping the contents beneath, 

when the heap is immediately sprinkled with about 60 pounds of sul- 

phuric acid contained in a leaden pot. After a short while the bones 

dissolve and the mass becomes homogeneous and of a rich brown color, 

instead of the former grayish color. The ammonia is fixed by the 

acid and the tendency to decomposition overcome. The scrap is then 

conveyed to the storage room and shipped in bulk as required. 

Instead of sulphuric acid, the solid granular sodium sulphate has 

been used to mix with the scrap, about 90 pounds being thoroughly 

combined with each ton. While this method is somewhat cheaper 

than applying sulphuric acid, it is not so satisfactory, and sodium sul- 

phate is now little used for this purpose. 

Owing to the difficulty in drying the scrap, most of that prepared 

at the Northern factories is acidulated, while the bulk of the South- 

ern product is dried. In the last year for which data are available, 

the product of the entire coast was 48,853 tons acidulated and 56,977 
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tons dried, with a total selling value of $1,539,810. Of the 45,711 tons 

produced from Delaware northward, 35,458 tons were acidulated and 

12,253 were dried, the average price of the former being $12.87 per 

ton and the latter $26.22 per ton. South of Delaware the product of 

green and of acidulated scrap combined, according to the latest 

returns, was 15,395 tons, while 24,724 tons were dried, the respective 

values per ton being $12.95 and $23.79. 

Only a small percentage of the fish scrap is used by the farmers in the 

condition in which it leaves the factories; most of it is ground and 

serves as an ingredient in compound or so-called ‘‘ complete” ferti- 

lizers. Compound fertilizers are prepared at some of the menhaden 

factories, but as a general thing their preparation is in the hands of 

persons who have nothing to do with catching and rendering the fish. 

The value of commercial fertilizers is dependent mainly on their 

content of nitrogen and phosphoric acid, which are the most impor- 

tant plant foods usually lacking in the soil. The nitrogen necessary 

is supplied mainly by fish serap. Various other materials are also 

used, as dried blood, meat scrap and other slaughter-house refuse, 

cotton seed, sulphate of ammonia, nitrate of soda, Peruvian guano, ete. 

The phosphoric acid is supplied by fish serap to some extent, but 

principally by the phosphate rocks, boneblack from the sugar refin- 

eries, bone meal, ete., the solubility of the phosphate being increased 

by treatment with sulphuric acid, thus making superphosphates. 

The value of fish scrap varies according to the percentage of ammonia 

and phosphoric acid contained therein. As a general rule, dried scrap 

contains about 8 per cent of nitrogen and 83 per cent of phosphoric 

acid. Ona selling basis of $24 per ton, the nitrogen costs about 10 

cents per pound and the phosphoric acid about 33 cents per pound 

for compounding purposes. Other necessary plant foods are potash, 

lime, magnesia, sulphuric acid, and iron. These usually exist in suf- 

ficient quantities in the soil itself, but are added under special con- 

ditions, especially the potash. The nature of the ingredients and the 

respective proportions required vary according to the soil and the 

crop for which the compound is intended. 

Although the agricultural value of dried fish scrap is nearly equal 

to that of Peruvian guano, the market price is much below that arti- 

cle. In explanation of this fact it may be stated that fish scrap is not 

in such compact and good mechanical condition for shipment and gen- 

eral use. Its value as a fertilizing agent has not been so widely known 

as that of Peruvian guano, and thus its principal use is largely limited 

to the manufacturers of superphosphates, who are forced by compe- 

tition to exercise great caution in the cost of manufacture. And, 

furthermore, there isa tendency to reduce the quantity of ammonia and 

increase that of phosphoric acid and potash in complete fertilizers to 

meet the requirements of the soil. Other ammoniated materials now 

compete with fish guano in the making of superphosphates, among 
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which are cotton seed, sulphate of ammonia, nitrate of soda, tankage, 

meat scraps, Slaughter-house refuse, ete. 

The product of fish scrap, reduced to basis of dried weight, produced 

from 1873 to 1900 approximates 1,048,000 tons, or an annual average of 

37,428 tons. Asitisestimated thatin a ton of compound fertilizer ready 

for the soil the usual proportion of fish scrap is 25 per cent, it is seen 

that the industry has contributed the ammoniate for 4,192,000 tons of 

fertilizer, or at the rate of 149,712 tons annually. In growing cotton, 

for which these fertilizers are largely used, 250 pounds are generally 

employed to raise one bale. 

FERTILIZERS FROM FISH WASTE OR REFUSE. 

Even in the food-fisheries large quantities of materials are obtained 

which can not be used for food. ‘This includes not only non-edible 

species, buf also those edible varieties which are not marketable, 

owing to such unusual conditions as lack of transportation facilities 

or a glut in the market. It likewise includes the refuse in dressing 

fish for the markets and for canning, drying, salting, ete. 

Formerly, when the markets were overstocked during warm weather, 

large quantities of fresh fish spoiled and were suitable only for ferti- 

lizer. Even so choice a variety as the mackerel has been used for 

enriching land when taken in larger quantities than could be used for 

food purposes. In 1880, for instance, when the total catch of mackerel 

in New England approximated 152,000,000 pounds, 500,000 pounds 

of small fish were reported as having been used in Massachusetts as 

fertilizer.@ 

Previous to 1870, according to Capt. N. B. Church, many thousand 

barrels of scup and sea bass, taken in trap nets between Cape Cod and 

Montauk Point, were purchased by the farmers and spread on the land. 

Mr. A. B. Alexander states that large quantities of shad taken in the 

Columbia River are used for fertilizer. With the development of fish 

freezers and the improved means of communication and transportation 

this waste is much reduced. Yet the aggregate quantity of food-fish 

received in bad condition, or which ‘‘goes bad” in the markets, in 

the course of the year is very large in any. populous city. During 

1899, according to the Fish Trades Gazette, the quantity of fish con- 

demned by the officers of the Fishmongers’ Company in London was 

1,520 tons, of which 252 tons were plaice, 228 tons Norwegian herring, 

169 tons haddock, 94 tons mussels, 80 tons skate, 70 tons welks, and 

60 tons of periwinkles. In New York City the quantity of spoiled 

fish condemned during the summer amounts to several hundred 

thousand pounds each year.? 

a Report U. S. Fish Commission, 1881, p. 219. 
b During the interval between Wednesday, June 30, and Wednesday, July 14, the authorities of 

the health department of New York City condemned as unfit for food 41,650 pounds of fish. 
Of thisamount, 39,650 pounds were seized in the Fulton Fish Market, the remaining 2,000 pounds 
being condemned by the local inspectors among the retail dealers in various sections of the 
city. (The Fishing Gazette, 1902, p. 458.) 
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Before the development of the sardine industry in Maine, the small 

fish taken in connection with the smoked-herring business were com- 

monly converted into oil and fertilizer. After the oil had been 

extracted by boiling and pressing, the chum was broken up, spread 

on a board platform, and dried by the action of the sun. It was then 

ground, bagged, and sold at $12 to $16 per ton. 

About fifteen years ago a factory was established at Pillar Point, 

on the shore of Lake Ontario, for converting the surplus alewives 

occurring in that lake into fertilizer. The fish, obtained by means of 

seines and pound nets, were cooked for about 20 minutes in steam 

chests, permitted to drain for an hour, and then subjected to pressure 

in circular curbs holding about 5 barrelsof chumeach. Thescrap was 

dried and ground and sold to the farmers for about $20 to $25 per ton. 

It is reported that in 1886 1,000,000 fish were utilized, yielding 500 

gallons of oil and 63 tons of fertilizer. Along the shores of the Great 

Lakes and other waters, quantities of dead fish have been washed up 

in windrows, furnishing a harvest for the farmers in the vicinity. 

In the pound-net fisheries of Cape Cod many skates and other 

‘* poor” fish, taken incidentally with the food-fish, are converted into 

fertilizer. If these contain much oil, it may be extracted by boiling 

and pressing. Ordinarily, however, the fish are dried without pre- 

vious treatment. Especially is this the case with skates, which in 

some instances are suspended in rows above the ground until thor- 

oughly dry, and are then ground fine. A large quantity of these fish 

hanging from a series of flakes or rails presents a very curious sight. 

The quantity of waste and spoiled fish, however, is small compared 

with the very large amount of viscera and other offal resulting from 

dressing fish. The decrease in weight in dressing ranges from 15 to 

35 per cent of the round weight, according to the species of fish and 

the season of the year. Assuming an average decrease of 25 per 

cent, it appears that in dressing the 900,000,000 pounds of food-fish 

produced in the United States each year the refuse amounts to 

225,000,000 pounds, or 112,500 tons. While this is a very large amount 

in the aggregate, it is so widely distributed that the quantity at any 

one place is not of great importance, and usually its disposal is a 

sanitary problem rather than a source of revenue. In dressing fish at 

sea the waste is almost invariably thrown overboard. In the cities this 

material is usually combined with and handled in the same way as 

other market refuse. At the canneries where large quantities of fish 

are dressed, as in the salmon canneries of the Pacific coast, and the 

sardine canneries of Maine, the refuse is now in many cases ren- 

dered into oil and fertilizer. This has already been noted in the 

chapter on the preparation of oils from waste products in the fisheries. 

(See pp. 240-242). 
In case the fish dressings contain little oil the inducements for 

utilizing them are not great. Water constitutes a very large propor- 

tion of the viscera, the quantity ranging from 65 to 90 per cent, 
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according to the species and the season. Even when the moisture is 

largely removed the quantity of fertilizing substances in the dried 

material is small. However, if the quantity of oil in the waste is 

sufficient to pay the cost of its extraction, it is usually profitable to 

perform the slight additional labor necessary to make the material 

suitable for fertilizer. The manurial content of fish heads is rela- 

tively large, and whenever they are accumulated in large quantities 

their conversion into fertilizer is profitable. 

A convenient process of converting a small quantity of refuse from 

dressing fish into fertilizer is to store it in a receptacle made in the 

ground. This should be about 5 or 6 feet deep, with the area depend- 

ing on the amount of refuse, but usually about 6 feet square. It 

should be dry and if the soil is sandy some clay should be spread at 

the bottom. First is placed a layer of wood ashes a few inches deep 

and then an equal layer of fish refuse covered by a sprinkling of lime. 

Then follow another layer of ashes, one of fish refuse sprinkled with 

lime, and so on until the hole is full. It should be covered with earth 

or sod and these covered with weighted boards and pérmitted to so 

remain for several months. The fish refuse quickly disintegrates 

and becomes mixed with the ashes, forming an excellent fertilizer. 

Since 1875 the skins and bones resulting from the preparation of 

boneless codfish have been used for fertilizing purposes. After 

desalting them and extracting the glue, the remaining material is 

dried and sold for $15 or $20 per ton. The annual product amounts 

to about 3,000 tons. Most of this is produced at Gloucester, Mass., 

with smaller quantities at Boston, Provincetown, Portland, and Vinal 

Haven. According to analyses, this fertilizer contains about 10 or 

12 per cent of phosphoric acid, 8 or 9 per cent of nitrogen, and 5 or 

6 per cent of moisture. 

The refuse in preparing oil from livers of cod, sharks, and related 

species, from heads of halibut, sturgeon, and sword-fish, and from 

other materials is also dried and sold for fertilizer. The liver scrap 

formerly sold at $8 or $10 per ton, but at present its market value is 

only about half of that amount. Fertilizer made from fish heads 

is especially rich in phosphoric acid. A sample of guano made in 

Boston from fresh cod heads showed 20 per cent of phosphorie acid, 

65 per cent of nitrogen, and 34 per cent of moisture, and a sample of 

that made from fresh halibut heads contained 13 per cent of phosphorie 

acid, 54 per cent of nitrogen, and 5 per cent of moisture. 

An important fish fertilizer in Norway is made from the refuse in 

dressing cod for drying, consisting principally of heads and back- 

bones. These are merely dried by spreading them on the rocks and 

are then broken and ground to the condition of coarse bone-meal. 

In some localities the refuse is first steamed, to facilitate the drying 

and grinding. The utilization of these materials for fertilizer was 

begun about 1855, and the industry is centered at the Lofoden Islands, 

the location of the principal cod fishery of Europe. The present 
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annual production is said to be upward of 10,000 tons of prepared 

scrap, about 20,000,000 cod heads being utilized for the purpose. 

According to a report made by Consul-General Crowe, of the Brit- 

ish service, the heads and bones are first partly dried in the open air 

and then cut into small pieces and thoroughly dried in a kiln. When 

all but 12 or 15 per cent of moisture has been driven off, the materials 

are crushed and then ground between millstones to the fineness of 

corn meal. The heads and bones are crushed separately, but are 

mixed together before the grinding process, the usual proportion of 

the mixture being one part of the backbones to five parts of the heads. 

Chemical analyses indicate an average content of water 13 per cent; 

organic substances 49.3 per cent, of which 8 per cent is nitrogen and 

7.6 per cent ammonia; and inorganic substances 37.7 per cent, of 

which 14.9 per cent is phosphoric acid. 

In utilizing whales at the Norwegian stations established in con- 

nection with the taking of these cetaceans, the flesh and bones are 

commonly prepared as fertilizer after the extraction of the oil. The 

blubber and the fat-lean are first removed from the flesh for oil-ren- 

dering, and then the flesh is cut into strips or minced in a machine 

and boiled with steam under pressure. As described by Michael 

Winnem, in Chemische Revue, the receptacles for boiling the flesh are 

horizontal iron cylinders provided with close-fitting openings. They 

are also provided with two outlet pipes, one at the very bottom, for 

removing the water, and the other about 4 inches higher up, for draw- 

ing off the oil. The flesh is spread on three superimposed perforated 

trays or false bottoms, and subjected within the cylinder to steam at 

a pressure of 40 or 50 pounds to the square inch for ten or twelve 

hours. At the end of that period the flesh is removed and placed in 

drying ovens. These are built of brick, 20 to 25 feet high, and fitted 

with internal sheet-metal trays, which are mounted alternately on the 

sides of the oven and on a central revolving shaft. The latter carries 

anumber of slanting scrapers which revolve once in 5 minutes and 

slowly force the flesh from one tray to the next lower ones in sue- 

cession. The descending flesh is dried by the heated air from a coke 

fire, which enters the oven at the top and passes out through an 

opening at the bottom. 

The process is somewhat slow, the output during twenty-four hours 

not exceeding 2 tons for each oven. If desired, the fertilizer may be 

ground in a mill. The bones are broken and treated in much the 

same manner as the flesh. After boiling they are crushed in a dis- 

integrator, ground in a bone-mill, and mixed with the flesh scrap. An 

analysis, made by Kroeker, of Norwegian whale fertilizer indicated 

7.63 per cent of nitrogen, 13.45 per cent of phosphorie acid, 16.49 per 

cent of lime, and 0.15 per cent of magnesia in a sample containing 

5.35 per centof moisture. The market price is about £5 per ton. In 

the bottle-nose fishery the oil is commonly extracted at sea, as in case 

of the American whale fishery, and consequently it is not praeticable 

to utilize the flesh and bones as fertilizer, 
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FERTILIZERS FROM CRUSTACEANS. 

Among the most curious of the marine products used for fertilizer 

is the horseshoe crab (Limulus polyphemus), which is found in com- 
parative abundance at several points on the Atlantic coast and espe- 

cially on the shores of Delaware Bay. The use of this fertilizer dates 

back at least a hundred years, old records indicating its employment 

by the farmers of Cape Cod in the eighteenth century. It is reported 

that they were first used in the Delaware Bay region about fifty years 

ago. In that section they are taken during May and June, when large 

numbers visit the shallow waters for spawning purposes. During the 

remainder of the year they are scarce inshore, although a few may be 

obtained. They are secured by picking them up at night on the shore 

either by hand or with pitchforks, or they are taken in pound nets 

constructed especially for that purpose. The pound nets cost $25 to 

$75 each, and they secure by far the greater number. At present the 

cateh is very much less than it was twenty years ago. In 1880, accord- 

ing to the returns of the United States Fish Commission, the total 

eatch in Delaware Bay amounted to 4,300,000 in number, worth 

$16,300. In 1890, it was only 1,939,670, worth $8,580, and in 1897 it 

was still further reduced to 1,206,095, worth $8,393. The value of 

the horseshoe crabs ranges from $4 to $8 per thousand and the weight 

averages about 2 pounds each. 

In preparing them for fertilizer, the entire crabs are sometimes 

merely stacked in piles until they putrefy and become somewhat dry, 

when they are broken into fragments and composted with muck, 

lime, or other suitable materials. Two or three small factories exist 

at which the crabs are dried and ground, or they are ground while 

green and then mixed with sodium sulphate or sulphuric acid. The 

product sells for $15 to $25 per ton, and is an excellent fertilizer for 

grain and fruits. The output in 1880 approximated 1,950 tons, in 1890 

it was reduced to 880 tons, and in 1901 it was still further reduced to 

500 tons. 

When lobsters were canned on the coast of Maine, a desirable grade 

of fertilizer was made from the shells and other refuse of the can- 

neries. This refuse was sold at a nominal price at the factories, or 

given away for the hauling. The farmers collecting it would usually 

dry and grind it and then spread it on the land. Letters patent were 

issued to William D. Hall, in 1865, for the preparation of this ferti- 

lizer, but his rights in the matter were never protected. This waste 

is thus utilized at the present time at the lobster canneries in Nova 

Scotia and New Brunswick. 

The shells of shrimp produced in the fisheries of California and 

Louisiana are used to a considerable extent for fertilizer, which is 

employed by the Chinese not only on the Pacific seaboard but also in 

the Orient. The shells are removed from the dried shrimp and sold 

F. C. 1902——18 
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at about $5 per ton. In California they are especially valued in 

strawberry and vegetable culture, while in China their principal use 

is as fertilizer for rice, tea plants, ete. In strawberry culture, from 

300 to 400 pounds are commonly applied to each acre. It has also 

been used in wheat-growing, being spread broadcast on the land after 

the first plowing. 

AGRICULTURAL LIME FROM MOLLUSK SHELLS. 

The shelis of oysters, clams, mussels, etc., have long been valued 

for agricultural purposes. All along the Atlantic coast of the United 

States, the extinct oyster beds, the old shell heaps, and even the living 

oyster reefs have long been resorted to by the neighboring farmers as 

a storehouse for top-dressing for their fields. In the Gulf States the 

most luxuriant vegetation along the shore is upon the shell mounds 

and marl deposits. Most of the material, however, is obtained from 

the shucking establishments where mollusks are opened in large 

quantities. Previous to the discovery of the limestone resources of 

Pennsylvania and other States, large quantities of shells were burned 

for lime; but at present their use for this purpose is confined largely 

to localities where the shells are unusually abundant and cheap. 

An article in the Country Gentleman, volume 7, page 155, refers to 

the use of mussel shells for manure with especial reference to Essex 

County, Mass., as follows: 

Thousands of cords of mussel shells are annually taken from the beds of the 

streams bordering on the sea and used on cultivated ground. I have repeatedly 

witnessed the value of this fertilizer in the growing of carrots and onions. The 

very best crop of carrots I saw the last season, more than 34 tons to the acre, 

had no other fertilizer applied to the land. For the last thirty years I have 

known it applied to lands on which onions have been grown, with a product 

varying from 300 to 600 bushels to the acre. It sells, delivered several miles 

from where it is dug, at $4 to $5 the cord. It is usually gathered in the winter 

months, taken to the shore in scows or gondolas, and thence to the fields where 

it is used. Sometimes it is laid in a pile of several cords together, and after it 

has been exposed to the frosts of winter, distributed from 4 to 8 cords to the 

acre. At other times it is laid out in heaps of a few bushels only, which remain 

for a time exposed to the frost. 

According to Storer, ‘‘lime is not a fertilizer in itself, but is of 

indirect value on land in unlocking the available potash, phosphorus, 

and nitrogen in the soil.” It also renders heavy, compact soils looser 

in texture and tends to bind particles of loose, leachy soils. 

It is difficult to approximate the sum total of value which shells 

confer on agriculture, owing to the extensive use of marl deposits. 

Of refuse shells from shucking-houses and the like, the quantity used 

in this country is doubtless upward of 60,000 tons annually. 

The prepared lime is generally preferred to the ground shells. 

Analyses indicate that the organic matter contained in shells is well- 

nigh free from nitrogen, and there is no evidence that itis of any use 

as manure. It appears, therefore, that there is no need for the 

expense of grinding the shells and of carting the useless constituents 
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which can be expelled by burning. Since grinding does not reduce 

the material to so fine a state as burning does, the ground shell is 

not so active chemically. 

The most popular manner of utilizing shells is to burn them and 

slack the product with water. The slacking may be done in heaps 

covered with moistened earth, and the fine powdery hydrate of lime 

spread directly upon the land; or the lime may be used in the com- 

post heap; or the quicklime may be left to become air-slacked by 

exposure to the air, and the product be applied to the land instead 

of leached ashes. 

AQUATIC PLANTS AS FERTILIZERS. 

Although it does not appear that the many properties of aquatic 

plants have been fully exploited, their uses are far more numerous 

and diversified than is generally supposed. Their most widely known 

economic value is as furnishing thousands of tons of fertilizer and a 

great variety of nutritious and wholesome foods. In addition thereto, 

they are utilized in the production of many chemicals, especially 

iodine and bromine, and as a constituent in glues and gelatines, and 

as a basis for trade fruit-jellies. They also serve in sizing fabries, in 

refining beer, as a mordant in dyeing, as composition in cement for 

covering boilers, for stuffing upholstery, packing porcelain, in making 

paper, fishing-lines, ropes, buttons, handles for cutlery, as tents in 

surgical operations, ete. The gathering of seaweeds in Great Britain 

early in the present century is said to have given employment to 

about 100,000 persons, the product being used in the manufacture of 

carbonate of soda. 

On the coasts of France and the British Isles thousands of tons of 

seaweeds are collected annually for fertilizing the crops. In China 

and Japan they have been used as fertilizer for many centuries, but 

in recent years the employment of seaweeds for this purpose has been 

much reduced, owing to their more extended use as food and in the 

chemical and manufacturing industries. In the New England States 

they are probably the most important fertilizing material used on 

those farms immediately adjoining the sea. According to Storer, 

with the exception of the farms of the Connecticut Valley and those 

enriched by fish scrap or by manures received from the cities, ‘‘the 

only really fertile tracts in New England are to be found back of 

those sea beaches upon which an abundant supply of seaweeds is 

thrown up by storms.” In the Middle Atlantic States the use of sea- 

weeds as fertilizer is not so extensive, but in the aggregate very large 

quantities are employed. Elsewhere in the United States their use is 

of less importance. 

There are three principal groups of aquatic plants used in this 

country for fertilizer, viz, rockweeds, kelp, and eelgrass or grass rack. 

Rockweeds are the large dark-colored plants furnished with small 

bladders or snappers, which constitute at least 75 per cent of the 



276 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

covering of rocks and stones between high and low water marks on 

the coast from Nova Scotia to New York. There are two prominent 

species of these, the round-stalked and the flat-stalked. The principal 

species of kelp, viz, the ribbon-weed and the broad ribbon-weed or 

devil’s apron, are common on the rocks at and below the low-water 

mark from Newfoundland to the New Jersey coast. In the north of 

Europe both of these species are used for food to a considerable 

extent. Dulse, Irish moss, and other species may also be used for 

fertilizer, but the quantity obtained is so small that they are of little 

importance in this connection. 

The principal fertilizing agencies in aquatic plants are nitrogen and 

potash; the quantity of phosphorie acid is very small, amounting to 

only about 10 per cent as much as the above two combined. Seaweeds 

also contain considerable quantities of lime and magnesia. By the 

addition of some material containing a large percentage of phosphoric 

acid, as bone meal, for instance, a ‘‘complete fertilizer” is formed. 

This is frequently very important in order to secure the full value 

of the nitrogen and potash contained in the seaweeds. : 

According to analyses made by the Rhode Island Agricultural 

Experiment Station,’ the average percentage of fertilizing constit- 

uents and of water contained in various aquatic plants in the fresh 

state collected at different seasons on the coast of Rhode Island is as 

follows. For convenience of comparison, analysis of average barnyard 

manure is appended. 

Materials. | Nitrogen. | P POspHoE 1¢ | Potash. | Water. 

Per cent. | Percent. | Per cent.| Per cent. 
Rockweedflat-spaliked sess eee eso- ener eee eee = | 38 12 65 76.55 
Rockweed .wround-stalkeds 25.2 6-2 see eee meee . 24 .08 64 77. 26 
Broad ribbon-weed, or devil’s apron___.._-.--___----- 123 | 06 Rol | 87.50 
Ribbon-weed, kelp, or tangle ------ Suse savas IGE e U 05 BG 87.99 
IDS teh sept oD Re eS ek ed oe ee il eee ol 09 1.07 86. 25 
(She OSG Hae oS ee Se ee ee ee 57 | 13 1.02 76.03 
GL OTA Gas eee aroun I OY eM ees aur ace em ee .35 07 oe 81.19 
Barnyvardimantre sees i ete ee ee eee eee ae 49 32 43 ules 

The total quantity of the fertilizing ingredients in plants is very 

small in proportion to the weight of the material, this being due prin- 

cipally to the large content of water. Usually at least 75 per cent of 

the weight of aquatic plants consists of water, and about 80 per cent 

of the remainder is a soft, easily decomposable form of organic matter. 

The plants decompose rapidly, and the water separates from them 

quickly, the weeds left in heaps on the beach being reduced to one- 

half or one-third of their original bulk in a few weeks. Since much 

of the fertilizing constituents, especially the nitrogen, wastes away in 

this process, it is important that the plants be used within as short a 

time as practicable after they have been collected. For the same 

reason it is much better to collect weeds directly from the rocks, or 

aBulletin No. 21 of Rhode Island Agricultural Experiment Station, January, 1893, 
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those just thrown up by a storm, rather than those which have lain 

on the beach for a considerable time. 

The large content of potash makes sea plants, particularly rock- 

weeds, especially favorable to the growth of clover. Storer refers to 

the abundant natural growth of red clover upon the tract of country 

back of Rye Beach, Maine, which has been manured with these plants 

sinee the settlement of the country. Seaweeds are also excellent for 

wheat, and are used for parsnips, turnips, and to some extent for 

potatoes, although it is claimed that they impart a somewhat unpleas- 

ant flavor to the last-named. The general opinion in this country is 

that potatoes grown with seaweeds are much less liable to be affected 

by seab than those grown with barnyard manure, but they are less 

mealy and of inferior flavor.“ Seaweeds have been strongly recom- 

mended for tobacco-culture, but owing to their effect on the quality 

of the leaf, they are not much used for this purpose. They are also 

highly recommended for cauliflower and cabbages. They act very 

quickly, and the effect of their application is confined largely to the 

season in which they are used, having little action upon the second 

and succeeding crops. 

Owing to their small content of fertilizing materials and the large 

amount of moisture, aquatic plants are usually rather expensive for 

fertilizer if long cartage is required, at least 4 tons of water being 

transported for every ton of dry material. This limits their value to 

the immediate vicinity of the beaches, and they are rarely used on 

land more than 10 or 12 miles from the coast. 

However, the manurial value of seaweeds must not be regarded 

merely from the point of view of the fertilizing agencies which they 

contain. They have a mechanical action on the soil, tending to make 

it friable and binding its constituents together; but the manufacture 

of soil is rather expensive where there is so much good land avail- 

able as in this country. They have an advantage over barnyard 

manure in the freedom from seeds of land weeds. Formerly it was 

considered desirable to apply the material in the form of a compost 

with lime or gypsum, but experience of recent years indicates that it 

does not pay as a rule to compost them, except possibly in case of 

eelgrass and also rockweeds, to be applied as a summer or autumn 

top-dressing for grass land.? The usual practice in applying them is 

to plow the seaweeds into the soil or to spread them upon the land as 

a top-dressing, the plants being in either case in as fresh a state as 

practicable. They also tend to prevent the crops from suffering from 

summer droughts, grass fields dressed with seaweeds frequently 

remaining green when adjacent fields are suffering. 

So important is the crop of seaweeds in the Channel Islands that 

special laws are enforced to govern their collection and distribution. 

The cutting of weeds from the rocks is restricted to certain seasons 

comprising about four or five weeks each year. Those cast up on the 

«See Bulletin No. 21 of Rhode Island Agricultural Experiment Station, p. 20. b Ibid p. 8. 
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shores by the action of the waves are collected throughout the year and 

especially during stormy weather, furnishing employment to a large 

proportion of the inhabitants of Guernsey and Jersey. They are 

applied to the land not only in a green state, as in this country, but 

are also burned on the beach and on the cottage hearths and the ashes 

used as fertilizer. 

Large quantities of seaweeds are also burned on the coast of France, 

especially in Brittany and Normandy, and on the coasts of Ireland 

and Seotland. In this process the plants are usually treated for the 

obtainment of iodine and salts of potassium and sodium, leaving the 

potash salts as the principal fertilizing agent. Although greatly 

reduced, owing to the production of iodine from South American 

caliche, the quantity of iodine made from the ashes of seaweeds is 

yet very large. The ashes of seaweeds are not used as fertilizer to 

any great extent, if at all, in this country, owing to the fact that, in 

burning, the valuable nitrogen is driven off and lost. However, for 

use at a greater distance than 12 or 15 miles from the coast it might 

be found practicable to burn them if this can be done with a small 

expenditure. 

Several unsuccessful attempts have been made in this country to 

establish a profitable business in preparing commercial fertilizer from 

seaweeds. About thirty years ago a factory was built for this purpose 

at Boothbay, Me. Dried seaweeds were ground in a mill formed of 40 

circular saws, 20 having teeth and 20 without. These were placed 

alternately on an iron shaft and so adjusted as to revolve in a concave 

trough fitted with 40 steel plates. The shaft weighed 1,000 pounds 

and made upward of 2,000 revolutions per minute. With this appa- 

ratus 3 tons per hour of the thoroughly dried seaweeds could be 

reduced to about the fineness of oats. There proved to be an insuffi- 

cient market for the fertilizer, and its manufacture was discontinued 

in a few years.“ Most of it was sold in Connecticut for the use of 

tobacco-growers. The average price at the factory for the prepared 

material was about $8 per ton. 

Notwithstanding its relatively large content of nitrogen, phosphoric 

acid, and potash, as revealed by chemical analysis, eelgrass is of very 

little value as a fertilizer, owing to the difficulty in making those 

constituents available. According to Storer’s well-known work on 

fertilizers (pp. 167-168, vol. 2): 

Eelgrass taken by itself has little or no fertilizing power. It will hardly rot 
anywhere, either in the ground, in the hogsty, or in the manure or compost heap. 

It isa distinctly inconvenient thing, moreover, to have in the way of the plow- 

share or the dungfork. It has long stood as a kind of reproach among the vege- 
table manures, much as leather scraps stand in the list of animal products. For 

mulching for covering bins or piles of roots as protection against frost, moldi- 

ness, and decay, and for banking up in autumn around stables, greenhouses, 

cisterns, cellars, and pumps, eelgrass has been found useful, and this is about all 

a See The Fishery Industries of the United States, Sec. IT, p. 69. 
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that could have been said in its favor until very recently. Considered as amanure, 

it was rejected by the farmers long ago. It has been tried and found wanting by 

numerous generations of men. Still, on analysis it appears that eelgrass con- 

tains a considerable proportion of fertilizing matters, and there can be no doubt 

that it will be found amenable to proper treatment and will eventually be prized 

asa manure. Besides 14 per cent of nitrogen, air-dried eelgrass contains 1 per 

cent of potash and 0.25 per cent of phosphoric acid. The ashes of eelgrass con- 

tain 7 per cent of potash and 14 per cent of phosphoric acid, which is about as 

much as is contained in ordinary house ashes from wood fires. The trouble with 

eelgrass is, as was said before, that it will not rot in the soil. It must be coerced 

in some way in order to make its fertilizing constituents available for crops. It 

might be burned, for example, to ashes in order to get the potash and phosphoric 

acid; or, much better, the organic matter may be disorganized by composting the 

grass with lime or with rockweed. That is to say, the eelgrass may either be 

thrown into heaps, with layers of lime interpolated, in order to reduce the resisting 

tissue to a manageable form, or it may be built into a heap, layer by layer, with 

fresh rockweed or sea manure, and so subjected to destructive fermentation. 

It is quite impracticable to form a close estimate of the total quan- 

tity of aquatic plants used for fertilizer in this country. The latest 

returns of the United States Fish Commission show an output on the 

New England coast of 75,000 tons, worth about $1 per ton, but these 

‘figures probably do not show the total production. According to the 

Rhode Island census of 1885, $65,044 worth of seaweeds were used in 

that State alone during the census year, compared with a total of 

$164,133 worth of ‘‘commercial” fertilizers. This represents only a 

small percentage of the total quantity obtainable, it being possible to 

collect a thousand or more tons to the mile of that coast. The growth 

of the plants is rapid, and rocks seraped bare may be covered with 

kelp 5 or 6 feet long the following year. 
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UTILIZATION OF THE SKINS OF AQUATIC ANIMALS. 

By Cuarues H. STevEnson. 

PREFATORY NOTE. 

The utilization of the skins of animals is coexistent with the devel- 
opment of human activities. To the primeval man they were invalu- 
able. They clothed and protected his body from the weather; they 
supplied him with tents, with boats, with thongs for the chase, and 
with innumerable articles requiring the use of firm membranous struc- 
ture. The development of the textile industries, however, greatly 
reduced their relative in:portance, and spinning and weaving now to 
a very large extent supply the articles formerly made from the skins 
of animals. While by no means so important to man as formerly, 
numerous uses yet exist for these products and create a demand for 
them approximately equal to the present resources. | 

The skins of most mammals are covered to a greater or less extent 

with hair, which serves to protect the body against external influences, 
especially that of low temperature. In addition to the hair, and coex- 
istent with it, many animals, particularly those of cold latitudes, have 
fine, soft underhair, termed fur. When the fur is sufficiently thick and 
soft, its value, left on the skin, exceeds that of any leather which can be 
made from the membranous tissue alone. This gives two classes of 
skins, (1) those deriving their value from the covering of fine under- 
hair, which are used as furs, and (2) those dressed as leather without the 
hair. The present paper is, therefore, naturally divisible into two parts, 
the first relating to aquatic furs and the second to aquatic leathers. 

While the writer desires to acknowledge his indebtedness to all per- 
sons who have rendered assistance in the collection of material for this 
paper, yet the number is so large that to cite each one individually 
would be to list the principal manufacturers and merchants handling 
furs and fancy leathers in America and many in Great Britain, each 

of whom has been uniformly obliging in furnishing all information 
asked for. However, it is desired especially to refer to the courtesy 
of Mr. Alfred Frazer, Mr. Max Bowsky, Mr. Adolph Bowsky, Mr. 
Samuel Williams, Mr. Joseph Ullman, Mr. Belden, and Mr. Robert 

Badcock, of New York City. To Messrs. John Russitz & Co. and to 
Messrs. Revillon Fréres, of New York City, we are indebted for the 
loan of furs for photographing purposes, and to Messrs. Tiffany & Co., 
of New York, for photographs of several aquatic skins. 
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AQUATIC FURS. 

GENERAL REVIEW. 

Exclusive of the great variety of rabbit, squirrel, and opossum 
skins produced in all parts of the globe, a large portion of the world’s 
product of furs is obtained from aquatic animals. Indeed, the trade 
in fancy furs is made up very largely of the skins“¢ of those animals. 
An examination of the sales made in 1901 by the largest fur- 

brokerage house in the world shows that the aquatic furs constituted 
49 per cent in number and 54 per cent in value of all peltries handled. 
Of the furs produced in the United States, fully 75 per cent in value 
are yielded by aquatic animals. Formerly the proportion was much 
greater, but is reduced by a decrease in product of beaver, fur-seal, otter, 
and sea-otter, and the large increase in quantity of rabbit, opossum, 
raccoon, etc., which have multiplied with the settlement of the country. 

The principal fur-producers among the aquatic animals are the fur- 
seal, mink, muskrat, beaver, otter, sea-otter, and nutria. The greatest 

value is placed on the sea-otter, the choicest skins selling for upward 
of $1,200; the number of sea-otters obtained annually, however, has 

been reduced to about 600. This fur has never been fashionable in 
western Europe or the United States; the market for it exists in China 
and Russia, those countries using probably 85 per cent of all the skins 
secured since its introduction into commerce in the seventeenth century. 
For two hundred years previous to 1800, beaver was by far the most 
important item in the fur trade as regards the total value of the product. 
The increasing scarcity of that animal, however, and the adoption of 
substitutes have greatly depreciated its prominence. 

During the last thirty years, fur-seal skins have outranked all others 
in commercial importance, being the fashionable material in Europe 
and America for ladies’ garments for use in the cold weather. Since 
1890, the product of fur-seal has greatly decreased, especially in the_ 
territory of the United States, and at the present time the yield of 
mink in this country is more valuable. The latter is probably the 
most durable of all furs, but the demand for it is very irregular, the 
market sales not exceeding 200,000 or 300,000 skins in one year and 
in a short while increasing to a million or more. Next to these in 

a Among the furriers the term ‘‘skin’’ is used to designate the fur and the membranous tissue com- 

bined, while “pelt’’ is restricted to the membranous or coriaceous portion of the animal's coat, 

which is contrary to the general usage. The term ‘‘fur”’ ina general sense refers to the soft underhair 

of the fur-bearing animals. The skins of these animals, when removed from the body and cured, 

are called peltry. When the membrane is converted into a form of leather by a process called 

“dressing,” the skin obtains the name of furin a restricted sense. . The term fur is also applied in a 

still more restricted sense to the underhair cut from the skin and presented in the form of delicate 

filaments for felting purposes, but this is more commonly known as hatters’ fur. 
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aggregate value, but of far less value individually, is the muskrat, of 
which about 5,000,000 are slaughtered annually. The nutria or coypu 
isa small, beaver-like animal found in large numbers in South America, 
and about 2,000,000 are taken annually. Many thousands of beaver 
and otter skins are obtained each season, and each of these forms an 

important item in the fur trade. ; 
The following summary, condensed from the table appearing on 

page 287, shows approximately the total quantity of aquatic furs pro- 
duced throughout the world in 1900: 

Classified statement of the world’s product of aquatic furs in 1900. 

Designation. | N Ce of | Total area. 

| 

‘ Square feet. 
PERSE Ee rarerctnsmetatal eintete stair ie aan (evstmysia ie avetetn ove ain ave a¥elsleve aistaincie aia eia/ateveraa\sjare Mas nieemniete ne 66, 000 264, 000 
TOPS TOTN SS es SSeS EE Se Oe Gane oe ae ens ie ee gS ee a seine 95, 485 535, 700 
ELT ee Se AR eA I aE ce a CE i 728, 000 400, 000 
NIST S Se Uae oro ae as Se pearie Sean ae Settee s meee oe Seale Sees Se ole Se Sipodionins ton ee 5, 285, 000 3, 488, 100 
IU: oo das Sh AS So Ge B OS DB RO COC SIEGES Scie eater et icone pepirtrn yarum  eie ES 1, 950, 000 1, 891, 500 
RNB Eee ieee Setanta cote A ett acres tema as ettia.s =. breton sake Swe Se Semis cig ek em eed 33, 640 93, 183 
SBDa TUDES Sete SESS SAS GOES CEES ICIS SIT ee cree le einem oe 590 4,595 

AU GUOW! de See Aa oe ae ee ete Co a Ai seer eRe EAM Ri eae NS Ae ed co A ae 6, 677, 078 

The foregoing table shows the great importance of the muskrat in 
the trade, the aggregate area of the skins yielded annually by that 
animal being as great as that of all other aquatic furs combined, and 
more than six times as great as that of the fur-seal. Indeed, the agere- 
gate area of the muskrat skins secured annually in the United States is 
approximately twenty times as large as that of the fur-seal product. 
The nutria ranks second in total area, but about 30 per cent of those 
skins are used by manufacturers of hats. Far below these two comes 
the fur-seal with 535,700 square feet, or scarcely 8 per cent of the 
total area of aquatic furs produced. Lower yet, in this particular, 
rank the mink, beaver, and otter; while of sea-otter fur only 4,595 

square feet were produced in 1900, or less than one-fifteenth of 1 per 
cent of the total area of aquatic furs yielded during that year. 

There are many industries more or less directly associated with the 
fur trade. Omitting the manufacturers of traps, guns, boats, vessels, 
and other apparatus and equipment, the men principally interested 
are the many hunters, trappers, and the like engaged in securing the 
pelts. Then come large numbers of men who collect the furs, trans- 

port them to the trade centers, effect their sale, and distribute them 
to the places of consumption. Next are the fur-dressers, who prepare 
the raw, greasy pelts and make them suitable for manufacture. The 
fur-manufacturers employ a very large number of skilled workmen, 
including assorters, cutters, nailers, sewers, etc. In addition to these 

are the wholesale fur-dealers and the numerous retail merchants. It 
is estimated that the number of persons employed in the United States 
in the various branches of the fur trade approximates 15,000. 
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THE FUR SUPPLIES AND MARKETS. 

From the Middle Ages to 1600, Russia was the great source of furs 
for the world. Many skins were obtained in other parts of Europe 
and Asia, but even in the aggregate the quantity was relatively small. 
The discovery of the resources of North America changed the current 
of the trade, this continent soon becoming the great fur territory; and 
during the last three hundred years the United States and Canada 
have been the principal fur-producing countries. 

The prominence of the United States in the product of aquatic furs 
is especially notable, the value of the raw skins produced in 1900 being 
$2,302,100, whereas the total for all other countries was $2,960,610. 

This country yielded 80 per cent of the muskrat, 70 per cent of the 
mink, 56 per cent of the sea-otter, 35 per cent of the otter, 30 per cent of 
fur-seal, and 12 per cent of the beaver produced throughout the world. 

The importance of the Dominion of Canada as a producer of aquatic 
furs is very much less than that of the United States. Indeed, exclud- 
ing the take of the fur-seal in the pelagic fishery, the total value of 
aquatic furs secured in that country in 1900 amounted to less than 
$1,000,000, only 40 per cent as much as in the United States. The 
aquatic furs obtained in the limits of Canada are beaver, mink, otter, 

and muskrat. The fur-seal fishery as a Canadian enterprise is of com- 
paratively recent origin, dating from about 1880, and the animals are 
caught in the Pacific Ocean and Bering Sea at a great distance from 
Canadian territory. 

Russia, especially that portion bordering the Pacific Ocean, at one 
time yielded the great bulk of aquatic as well as of other furs on the 
market, the product of sea-otter and fur-seal being particularly large. 
Owing to the cession of Alaska to the United States and the increasing 
scarcity of furs on the Siberian coasts, the importance of Russia in 
this particular is now greatly reduced. South America yields only 
two aquatic furs of consequence, viz, nutria and fur-seal. Several 
species of otter occur there, but they are of little value and few are 
taken. Japan yields some fur-seal and sea-otter skins. From Europe, 
Africa, Australia, and the southern coast of Asia the product of 

aquatic furs is of very little importance. 
The annual yield of aquatic furs fluctuates greatly, and an estimate 

of the collection is far from reliable, except for the particular year to 
which it relates. When furs of a special variety are fashionable, 
hunting becomes active; as a result the quantity placed on the market 
lowers the price and the hunt declines, giving the animals another 
opportunity to increase in numbers. While there are no means of 
learning the exact quantity collected during any one year, in view of 
the fact that the great bulk are handled at the London auction sales 
it is possible to form a very close estimate of the total product. 

With the assistance of several of the principal fur-houses of the 
world, including the Hudson’s Bay Company, Mr. Alexander Fraser, 
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and Mr. Joseph Ullman, the following estimate is made of the number 
of aquatic skins produced in the United States and in all other countries 
combined during the year 1900, and their value in the wholesale trade: 

. Classified statement of the product of aquatic furs in 1900. 

United States. All other countries. Total. 

Designation. Number of Numberofl ~.... |Numberof) 5 
aiins.” Value. retrial Value. pia! Value. 

BGRVGD oe traw cc x's Sas safes cee sise 8, 000 $39, 860 58, 000 $301, 200 66, 000 $341, 060 
IPERS ene eee asec same oes 24, 000 660, 000 71, 485 1, 471, 000 95, 485 2,131, 000 
Writes tnccecteccecn ft aeock ows 578, 000 810, 000 150, 000 330, 000 728, 000 1, 140, 000 
INIUGL 2 ie SS 4, 035, 000 565,000 | 1, 250, 000 188, 000 | 5, 285, 000 703, 000 
DS See ee eee er Seen See een eee | 1,950, 000 444,000 | 1,950, 000 444, 000 
01) Sa ee 14, 600 93, 260 19, 040 170, 850 33, 640 264, 110 
Den OUlelicc wen= ooo strc oe eee 330 133, 980 260 105, 560 590 239, 540 

Total value .......----- aay aes 9.902. 100: Jae, 5c. 2,960,610 |.......----- | 5,262, 710 

During the summer months the skins of most of the fur-bearing 
animals are practically worthless, the thickest and finest part of the 
fur being shed as warm weather approaches, growing again in the fall 
to protect the animal in winter. This deterioration furnishes great 
protection to the animals, their value in the summer pelage being so 
small as to not warrant their capture. Furs in best condition are 
designated ‘* prime,” and this state is indicated by the color of the 
pelt. That of a prime skin is generally very light and clear, but as 
warm weather approaches it becomes bluish and dark. Most aquatic 
furs in the United States become prime about the middle of November 
and remain so until March, but beaver and muskrat are not thoroughly 
prime until late in December and are good until the last of April, while 
the fur of the otter may be prime as late as the end of May. There 
are two prominent exceptions to the general rule of taking fur-bearers 
during cold weather only, viz, the sea-otter and the fur-seal. The fur 
of the former is prime throughout the year, and the latter is taken 
principally during the summer for convenience of capture. 

In addition to the protection afforded by the poor condition of the 
pelage, many governments have interdicted the capture of certain fur- 
bearing animals froma definite date in the spring to a fixed date in 
the autumn. There is no uniformity in these regulations in the dif- 
ferent States and frequently in different counties in the same State. 

None of the aquatic fur-bearers is utilized to any extent for food, 
though the meat of the muskrat is used by some persons; nor are 
these animals valuable except for the furs, which constitute the prin- 
cipal, and in most instances the sole, object of their capture. 

With the exception of the taking of the fur-seals on the rookeries, 
practically all the aquatic furs are obtained by a vesort to skill and 
stratagem. Many muskrat, mink, and otter are obtained by farmers 
and villagers. During cold weather, when furs are prime, compara- 
tively little work is done in rural sections, and thousands of men and 
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boys find profit and sport in matching their skill and cunning against 
those of the wary animals. The greater portion of the peltries, how- 
ever, are secured by professional trappers and hunters, who devote 
themselves entirely to that work during the season. 

In taking or killing fur-bearing animals the use of guns or spears is 
avoided whenever possible, as they injure the skin by making holes in 
the pelt. Shooting is especially wasteful in taking aquatic animals, 
since a large percentage of these sink when shot, and are thus lost; 
furthermore, the shot cut paths in the fur, sometimes several inches in 
length. Neither should they be taken by poisoning, as this spoils the 
skin, the poison spreading through the body of the animal and injuring 
the texture and gloss of the fur, greatly depreciating its value. 

The best method of taking these animals is by clubbing them on the 
head whenever that is practicable, as in the case of fur-seals, or by 
means of steel traps in case of the smaller and wilder animals. 

Previous to 1670 the fur trade was centered in Leipsic, Amsterdam, 
Paris, and Vienna, the markets of Leipsic being the most important. 
Comparatively few choice furs were handled in London or in any mar- 
ket center other than those named. But shortly after the inaugu- 
ration of its business in 1670, the Hudson’s Bay Company began dis- 
posing of its receipts of peltries at public auction in London. Within 
a few years the continental markets relinquished the bulk of their 
trade to the new insular rival, and from that time to the present 
London has been preeminent as the greatest fur center of the world. 
The series of sales occurring at stated intervals at the various ware- 
houses in that city dispose of the great bulk of the world’s product of 
fancy furs. The American merchant, for instance, goes to London to 
buy the pelts that were obtained and shipped even from the vicinity 
of his own home. The reason for this is not difficult to discover. The 
principal fur company of the world has its headquarters in that city; 
the fur trade is better understood there at present than in any other 
large commercial center, and the importance of its being centralized 
makes it comparatively easy to hold when once secured; also the busi- 
ness ranks well among the London bankers, and they advance money 
on consignments of furs, and the consignor can negotiate his bill of 
lading on the receipt of his bales of peltries. 

Although none compares in extent with that of London, there are 
several other markets which assist in the general work of distribution. 
Most celebrated among these are the fairs at Leipsic, which have 
existed over five hundred years. The Easter fair is the most important. 
This commences a week after Easter and lasts about two or three 
weeks. Large quantities of American peltries, especially muskrat 
and mink, are disposed of there. Furs are marketed in much smaller 
quantities at two other fairs held in Leipsic, one at Michaelmas and 

the other at New Year. 
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New York City is the great fur center in this country, not only for 
accumulating the raw goods but for dressing, dyeing, and manufac- 
turing as well. Indeed, New York leads the world as a consumer of 
furs, the sales to individuals there exceeding that of any other city in 
the world. Many firms long established, with large capital and of 
international reputation, carry on the business. At present there are 
93 fur houses in New York, many of which have branch establish- 

ments and resident partners in London, Paris, Leipsic, Shanghai, ete. 
In view of the fact that avery large percentage of the furs of the 
world originate on the North American continent, and that the rank 
of the United States as a fur-consuming country is constantly increas- 
ing, it seems not improbable that the enterprise of New York may 
result in that city securing a large portion of the wholesale trade 
which now centers in London. 

In addition to these large centers, the work of fur distribution is 

carried on by traders and merchants in almost every section of the 
world, scarcely any large town being without its quota of fur stores 
of greater or less importance, according to the climate and the wealth 
of the inhabitants. 

In the markets, the skins of each variety are graded according to 
their size and the condition of the fur, the number of grades or classes 
depending on the importance of the particular variety, the cheaper 
peltries requiring fewer grades than those of greater value. For the 
purpose of showing the comparative value of the different aquatic 
furs, the following summary is presented, indicating for dressed prime 
skins of each variety the average area in square inches, the average 

value in the wholesale markets of the United States in 1901, and the 
resulting value per square foot of area.“ 

Comparative statement of the average area, value, and value per square foot of the different 
aquatic furs in the United States markets in 1901. 

| = ] 
| Value per | Value per 

Designation. Area. |- skin. (square foot. 

} 

Sq. inches. 
Sea -Ouben Ganka * sess soe ee a ae cars eicehein ee sSaee cralclctone sjcre sealers 1, 285 $600. 00 $67. 24 

SLO WET eee eth ee ee Cy UL RL hE PE 7S 38 1, 285 200. 00 | 22, 41 
PETES CHIRAL SUS ah sot En eh eee a ieee hy Ne ae 940 45. 00 6.89 

Gopi eh es slat Pett ed ANE Sea Se SC 890 34.00] @ 5.58 
Witkolte CERACK Ohh ERS eee oe ok Oe eee Oe aCe eee are 73 2.60 | 5. 12 

BUIRT RIPON OLE eee tS Siete one OS oes Na toe Merce ae Bone 90 Pir} 4,38 
EBV CHNG. Soe. esate Beacons ae BCS ab OH NC AEE SeO CREE aaeeor 83 1.80 | 3.12 

iter GarerGigni mets eae ents Say AMEE a es OAL shia cieiclane 160 | 10.33 | 8. 23 
eRe 2hc Bic Aa oe Sees Be ie Set See ey ee a eee er 448 | 7.90 | 2.54 
(Slovuildevsj cal, Sele MRS ESA he ba Te Re eae ieee ere 400 | 6.80 | 2.08 

BEB Ver aCumMAGlanlan= sss eae eee oe yh eon See cal Secs cane 635 | a O8 [poate i gal 
L225 6.116) fe Ope ee SEE EN Seer 5 a 650 7.05 | 1.56 
LO) UI ailcai ia tits Sree Sin spec ei | Be Se he es ee eee eee 560 5. 80 | 1.49 

NRIs ee eee St et eR eee ona: cee LE BOM 3 | 214 | . 78 | 52 
Muskrapcamksgumeeres. osetnce meon pata one me ease earn Bae tae eiaencleete 100 . 34 | .49 

LTS Cette else cea Se here Re ae a ee eee ke RE 100 .23 | 128 

aIt will be observed in comparing this summary with the tables on pages 285 and 287 that the 

average areas and values used here are in excess of those in the tables. The explanation of this 

seeming discrepancy 1s that the figures in those tables refer to all classes of skins in a raw state, 

including the smallest and cheapest, whereas the present figures are for dressed skins and only those 

of prime grade. 
F. C. 1902 19 
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FUR DRESSING AND DYEING. 

The appearance of aquatic furs as they come from the hunters and 
trappers is quite different from that which they present when ready 
to be cut into garments. They are more or less greasy and dirty and 
require thorough cleansing. The pelt or membrane must be converted 
into a form of leather and made soft and pliable, and in some varieties 
it must be reduced in thickness. The overhair of many skins is quite 
undesirable and must be removed, this being the case with the fur- 
seal, beaver, nutria, and cheap grades of otter. The overhair is not 
removed from all varieties, however; for in some it constitutes the 

principal attraction, as in the sea-otter, mink, muskrat, and choice 
grades of otter. The fur-seal alone among the aquatics is usually 
dyed, but many cheap grades of other varieties are also dyed for the 
purpose of imitating more valuable ones. 

In the dressing of aquatic furs thereare no especially valuable trade 
secrets; but, as in nearly every other industry, some establishments 
have methods of treatment which they consider superior to those used 
by others and which they desire to keep from general use. As a rule, 
however, these secret processes are for the purpose of substitution or 
imitation, and have little standing among the most successful fur- 
dressers. In the best establishments the excellent results are due to 
conscientious application of well-known methods, without stint either 
in amount of labor or quality of material. 

The fur-dressers of the United States are preeminent in the prep- 
aration of otter, mink, and beaver, while those of Germany rank well 
in dressing beaver and muskrat furs. The English have excelied for 
forty years in the dressing and dyeing of fur-seal skins and have pre- 
pared the great bulk of those on the market, but the Americans and 
French now prepare them equally well. The Chinese fur-dressers are 
the most ancient and among the best in the world. They dress sea- 
otter skins remarkably well and secure wonderful effects in matching 
furs of all kinds. 

The principal fur-dressing establishments in this country are located 
in New York City, where the great bulk of the skins are prepared. 
Smaller establishments exist in Chicago, St. Paul, Newark, and Phil 
adelphia. In Europe the fur-dressing is centered at Leipsic, Weis- 
senfels, and Lindenau, Germany; London, England; Paris and Lyons, 
France; and Moscow and St. Petersburg, Russia. 
When received at the fur-dressers, peltries are usually hard, greasy, 

and dirty. If very greasy, as in the case of mink skins, the surplus 
grease is scraped or beamed off. The skins are soaked in water over 
night for softening and opening the texture preparatory to the 

unhairing and leathering processes. Salt water is generally used for 
soaking, especially during warm weather, as its tendency to loosen 
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the hair is less than that of fresh water. Heavy pelts, as of beaver, 
otter, etc., are beamed the following day for the purpose of breaking 
up the texture of the membrane and softening it. The beam on 
which the skins are successively placed for this purpose is made of 
some hard wood, as locust, boxwood, ete. ; it is about 40 inches long and 

8 or 10 inches wide, and is placed at an incline of about 45 degrees. 
The breaker is a dull scraping knife, with a handle at each end like a 
earpenter’s draw knife, and is always operated in a downward direc- 
tion. After beaming, the pelts are washed in warm soap water until 
perfectly clean and then they are freed of moisture. 

If the overhairs are to be removed, that process is next in order, 
except in the dressing of muskrat skins, when it is usually postponed 
until after the dressing. In preparing for plucking, the hair side is 
dried and warmed by artificial heat, the membrane being kept moist 
in the meantime. Each skin is placed flesh side down on a flat, hard- 
wood beam, similar to that used in breaking except that it is covered 
with thick, elastic leather. Chalk is first sprinkled over the hair, and 
then, using a knife similar to that employed in breaking, a workman 
rubs or works most of the overhairs out of the membrane. Those 
not removed in this manner are subsequently plucked out with a dull 
knife of soft metal. With this knife in his right hand and his thumb 
protected with a rubber cot about 4 inches in length, the picker grasps 
the hairs between the edge of the knife and his protected thumb, and 
with a quick, jerking motion pulls them out, going over the entire pelt 
inthis manner. The fur-seal is quite difficult to unhair, and the process 
is more complicated, as may be seen from the description on page 305. 

After plucking, the heavy pelted skins—as beaver and otter—are 
placed successively on a beam and shaved to a thin, even surface with 
a skiving knife. The blade of this knife is a straight piece of steel 
sharpened to a keen edge, which is then turned at right angles to the 
plane of the knife by means of a peculiar flat steel. This blade is 
fastened in a tool having two wooden handles differently attached, one 
running parallel to or in direct continuation of the blade, and the 
other placed at right angles thereto. Each skin is placed, fur down, on 
the beam, and by pushing the skiving knife downward and forward 
from his body, the workman scrapes the pelt perfectly clean and shaves 
off some of the membrane for the purpose of rendering it less bulky 
and more pliable. 

The skins are now ready for leathering. The pelt side is dampened 
over night with cold salt water, and the following day butter or other 
animal fat is rubbed on the membrane. In dressing very fat or oily 
pelts, as those of mink, the greasing is omitted. 

The pelts are then tubbed. This is probably the most noticeable 
operation in the fur-dressing establishment. Tubs or half hogsheads, 
slightly inclined backward from the floor, are located in a row along 

one side of the room. A number of skins are placed in each one, 
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usually with a small quantity of sawdust. A workman with bared feet 
enters the tub, with a heavy cloth or piece of bagging tied about his 
waist and to the chimb of the tub to prevent the sawdust from flying 
out and to retain the heat. By treading and twisting movements he 
works the skin over and over for two or three hours or more until the 
pelt is thoroughly softened or leathered. It is a strange and interest- 
ing sight to see 10 cr 12 men working in an equal number of tubs 
placed in a row, each person monotonously treading and swaying from 
side to side in solemn manner. 

Tubbing is gradually giving way in a greater or less extent to the 
‘*tramping machine,” whenever anything less than the very best work 

will suffice. This machine is adapted from the French apparatus for 
fulling wool stock. It consists of two wooden hamme®s, which are 
moved alternately back and forth or up and down in a suitable recep- 
tacle, agitating the skins slowly and constantly, turning them over and 
over each other, and developing by friction the necessary heat, thus 
rendering the pelts soft and pliable. This process is far more eco- 
nomical than tubbing, costing only 10 or 20 per cent as much. The 
result, however, is not always so satisfactory, and for the choicest 
skins tubbing is yet generally used. 

At this stage of the dressing process comes the fleshing or skiving, 
the former being applied to small skins and the latter to large ones. 
Fleshing consists in removing all particles of flesh and fat by means of 
a fleshing knife, formed with a broad blade having a sharp edge, fas- 
tened in an upright position on a bench. The workman sits astraddle 
the bench immediately behind the knife, with the edge turned from 
him, and proceeds to flesh each pelt by grasping it with both hands and 
drawing it repeatedly across the sharp edge of the knife, cutting off 
the superfluous flesh. Only small skins, such as mink and muskrat, 
are fleshed in this manner. Large skins, as those of beaver, otter, 
ete., are shaved on a beam with a skiving knife, in much the same 
manner as before the leathering. process, except that the operation is 
performed much more carefully. 

After fleshing or skiving, the skins are usually put through the tubs 
or tramping machines a second time, and on removal therefrom are 
cleaned of grease. In this operation two forms of revolving drums 
are used, one known as the cleaning drum and the other as the beating 
drum. The purpose of the former is to extract the grease by means 
of dry sawdust, and of the latter to remove the sawdust. The drums 
are usually about 4 feet wide and 6 or 8 feet in diameter, but the size 
is entirely a matter of convenience and desired capacity. 

The cleaning drum is made of wood, and upon its interior circumfer- 
ence are four or five wooden shelves about 6 inches wide and at suitable 
distances apart. Instead of these shelves some drums are provided 
with rows of wooden pins or pegs 6 or 8 inches in length and similarly 
situated. Sometimes each cleaning drum is inclosed in a wooden 
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closet, which is heated by steam pipes or a charcoal fire. A number 
of skins, with a quantity of fine, dry, hard-wood sawdust, are placed in 

each drum. ‘The latter is revolved steadily, making about 20 revolu- 
tions per minute, and within three or four hours the dry sawdust 
absorbs the grease, leaving the fur clean and soft but filled with saw- 

dust. 
The beating drum, also sometimes inclosed in a closet, has wooden 

ends, and the side or circumference of wire gauze, with meshes about 
one-fourth inch square. Along the interior circumference are wire- 
gauze shelves about 10 inches wide, which catch the pelts at the bottom 
of the revolving drum and carry them nearly to the top, when they 
slide off and fall against the wire gauze covering the circumference of 
the drum. In this manner the pelts are cleaned of every particle of 
sawdust. Many of the larger pelts are beaten with rattans for the 
same purpose. 

After removing the sawdust and straightening the fur with a steel 
comb, the dressing process is at an end. ‘This general process would 
suffice fairly well for all varieties of aquatic furs, but it is modified to 
suit the characteristics of the different sorts. The special ‘methods 
applicable to each variety are described at length in appropriate 
chapters. 

Except in case of very cheap skins, the expense of dressing furs rep- 
resents only a small percentage of their value. The following tabular 
statement shows the average charges that prevail in New York City for 
dressing skins in quantities for the trade: 

Statement of average charges prevailing in New York City for dressing aquatic furs. 

é * We taieies ills DRESS S 
Species. Dressing. and plucking. 
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WI SSGO) Top sence s4d56 55 55 OSHS oe Re Ee OCOD OEE ee ta aren iia Lae See ae 3.00 
ARES cm teeecl ee meen rene meee ates 2) 2 Set Ee had ecceece aaeeece| Pl Th eee se 

CESS - cee cast Sabot ct do ese eo See ae ee ee al tele ea aetse Beoeee 
Wirt ect peer nee te ee maar ee eee. ola beige donee beeen baa doseee aeees MOS a[Bs ee ees e eee 
WTR eect BS Gee RAB SOC Cee Tse oe a an RO to ee ee 06 | . 08 
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a Dressing, plucking, and dyeing, $5. 

With the exception of the fur-seal, the choicest furs of any particu- 
lar species are rarely dyed. Indeed, their degree of excellence is 
determined by the nearness of their approach in the natural color to 
the most desirable shade for that species. So important is this that a 
skin of the proper tint may be worth three or four times as much as 
one whose texture is equally fine but lacking just the right shade. For 
instance, the present average value of prime dark sea-otter skins is 
about $600 each, whereas the average price of prime brown skins is only 
$200. Incase of mink, otter, and other choice species the difference is 
as great in proportion. 
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In order to obtain those shades which taste and fashion have deter- 
mined to be the most desirable, much of the aquatic fur is dyed; either 
the ends of the fur and hair are merely tinted, or the color of the 
entire skin may be changed. The object of tinting or blending is to 
make all parts of the fur used in a garment of the same color, to make 
an inferior grade of fur like that of a superior, or to cause the fur 
of one animal to resemble that of another. Certain furs so closely 
resemble choicer ones in every particular except color that when 

dyed to a similar hue they are almost indistinguishable to the casual 
observer. 

While dyeing may be a cheap and ready process in the treatment of 
low-priced furs, it is an art when applied to choice skins. Its perfec- 
tion consists in the exact imitation of the proper color and tint, with 
the preservation of the glossiness of the fur and its natural firmness 
and pliability, and, finally, in the durability of the dye. In case of 
the fur-seal, fashion has decided that the color shall be changed to a 
lustrous blackish-brown, an original color resembling nothing what- 
ever in the animal kingdom. 

Some skins of beaver, otter, etc., are ‘‘silvered” by passing lightly 
over them a solution of sulphuric acid, and also some are made a 
golden yellow by means of peroxide of hydrogen. Dyed furs are 
generally not so durable as those left in the natural state, the artificial 
color fading and the garment sooner presenting an old and worn 
appearance. 

The dyeing of furs is of great antiquity, but its principal develop- 
ment, in America and Europe at least, has been within the last forty 

years. Experiments on the part of conscientious and able chemists 
have resulted in greatly improving the permanency of the dyes and 
lessening their injurious effects. The methods are constantly under- 
going changes and many improvements are introduced from time to 
time. The composition of the new dyes and the methods of applying 
them are carefully guarded from general knowledge. One frequently 
runs across published directions for compounding the dyes and 

methods of applying them, but usually these descriptions are totally 
valueless, the methods described being either superseded by better 
ones or lacking in certain essential ingredients. 

The number of successful dyers in the world is very small; their 
prosperity is dependent as much upon the elimination of competition 
as on the excellence of their work, consequently they are not proclaim- 
ing from the housetops the composition of their dyes, frequently the 
results of long and costly experiments. 

In the separate chapters devoted to each variety of furs certain 
general methods of dyeing those particular skins will be described, but 
the writer is unable to promise the formule and details of the newest 
and most successful dyes in every instance. 

e 
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AQUATIC FURS USED BY HATTERS. 

During the seventeenth and eighteenth centuries an important if 
not the principal use of aquatic furs in Europe was in making fashion- 
able hats, commonly called beaver hats, beaver fur being the chief 
material in their make-up. The general adoption of the silk hat about 
sixty years ago resulted in greatly reducing the quantity of aquatic furs 
used by hatters, but those manufacturers are yet large consumers of 
these articles for the production of fine grades of soft hats. 

The principal felting furs among the aquatics are nutria, muskrat, 
beaver, fur-seal, otter, and mink, named in the order of the extent to 
which they are now used. Rabbit, cony, and hare furs are used far 
more extensively than all the foregoing combined, owing to their 
cheapness, but are less desirable than most varieties of aquatic furs. 
Hatters’ furs are both cut and blown, the former being taken from the 
whole skins, and the latter from small pieces, clippings, roundings, 
and other waste obtained in cutting skins for sewing into garments. 

The choicest felting fur is that of the beaver; but its high cost limits 
its use in hat-making. A felt nat of average size and weight made of 
fur cut from choice beaver pelts could not be made for less than $500 
per dozen, and no demand exists for such expensive goods. But manu-. 
facturers receive a quantity of beaver cut from damaged skins of little 
value as dressed fur and also considerable blown from clippings and 
the waste from cutting skins into garments. The choicest beaver fur 
for hatters’ purposes is obtained from the cheeks of the animal, with 
that from the belly, the back, and sides, following in the order named. 

Beaver clippings sell for about $1 to $1.25 per pound, and the fur, 
when blown free from hair and impurities, sells for $8 or $10 per 
pound. Cut beaver has been sold as high as $224 per pound by brokers 
yet in the business. The quantity of beaver fur used by hat-manu- 
facturers throughout the world averages about 6,000 pounds annually. 
It is made into very light soft hats, which sell wholesale at about $80 
or $90 per dozen. These are very durable, and if occasionally cleaned 
or dyed may be worn almost indefinitely. A small demand still exists 
for the old fashioned beaver-napped hats, shaped somewhat like the 
present style of silk hat, being the fashionable headgear for the guards 
on drags and coaches, and to a small extent for ladies’ riding hats. 

The next highest grade of fur used by hat-manufacturers is nutria, 
which is the standard choice fur for making into soft felt hats. It is 
estimated that about one-third of the total product of nutria skins are 
cut for hatters’ use, and in addition the hat-manufacturers receive 

large quantities of blown fur from manufacturers’ clippings. Nutria 
is very nearly as desirable as beaver for felting, selling at present for 
about 80 per cent of the value of the latter, whereas in the dressed-fur 
trade it is worth only 30 per cent as much as an equal area of beaver 
fur. During the past twenty-five years the average value of cut and 
blown nutria fur has ranged between $2.25 and $7.50 per pound. In 
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1877 it was $5.50, and gradually decreased to $2.25 in 1886; it increased 
to $7.50 in 1897, and in 1900 it averaged $6.50 per pound. Single 
sales have been made as high as $14 per pound. The total product of 
nutria fur used in hat-manufacturing in 1900 is estimated at 80,000 
pounds, valued at $520,000. It is claimed that a single manufacturer 
in Philadelphia has at times over a million nutria skins in warehouse. 

Otter ranks next in grade among felting furs, but only a small 
quantity of this kind is used, and that is obtained from fur-cutters’ 
waste. The clippings and waste sell for about 45 cents per pound, and 
the cut and blown fur for about $3.50 per pound. The quantity used 
by hat-manufacturers annually probably approximates 700 pounds. 

Muskrat fur is used extensively in hat-making, the whole skin as well 
as cutters’ waste being utilized. Like beaver fur, it is assorted into 
three grades—backs, sides, and bellies—on account of difference in color 
and texture. The belly fur is the choicest and is used for making light 
or pearl hats. During the last 25 years the price has ranged from 
$1.80 to $3.25 per pound, averaging about $2. In 1876 it was $2.25, 
from which it varied little till 1890, when it began to increase, reaching 
$3.25 in 1892, and since then it has steadily decreased to the present 
price, $1.80 per pound. The cutters’ waste sells for 35 to 40 cents per 
pound and the blown fur for $1.30 to $2 per pound. The standard 
mixed grade of blown muskrat fur usually sells for 30 or 40 cents less 
per pound than the belly fur, while dyed muskrat sells usually for one- 
third the price of cut belly, or about 60 cents per pound. 
A small quantity of mink fur is used by the hat-manufacturers, the 

amount not exceeding 1,500 pounds annually, obtained entirely from 
cutters’ waste, no whole skins whatever being used for this purpose. 
Mink fur is rather poor for felting, as may be inferred from the price 
at which it sells, the clippings fetching about 15 cents and the blown 
fur about $1.10 per pound, or only one-sixth the price of beaver. 

The cheapest aquatic fur.received by the hatters is that of the fur- 
seal, of which probably 5,000 pounds are used annually. This is 
obtained almost exclusively from cutters’ waste of dyed clippings, and 
when cut and blown sells for about 75 cents per pound. 

The preparation of all of these furs for felting purposes is practically 
the same in each case. Preparatory to cutting them from the whole 
skins, the pelts are scoured thoroughly with soap water to remove the 
grease and other impurities, then they are properly dried and plucked, 
each one of these several processes being performed in much the same 
manner as in the fur-dressing establishments, except that it is done with 
ereater expedition and less care. The overhairs are of no yalue in 
felting, and are sold as stuffing in upholstery, for plasterers’ use, ete. 
The plucked skins are next carroted, consisting in moistening the fur 
with a solution of quicksilver and nitric acid or chloride of mercury, 
and then spreading them out flat to dry. This is done either in the 
open air or in rooms heated by steam, according to the color desired. 



UTILIZATION OF THE SKINS OF AQUATIC ANIMALS. 297 

When dried in the open air the fur becomes whitish, and when dried 
by subjection to steam or other artificial heat it assumes a yellow, 
earrot-like hue. This explains the abbreviations W. C. (white carrot) 
and Y.C. (yellow carrot) always given in connection with the designa- 

tion of each kind of felting fur. In the preparation of beaver and some 
other furs, the carroting is occasionally omitted, but this raw stock 
does not felt so readily and is usually mixed with properly carroted fur. 

After drying, the carroted skins are brushed by holding each one 
for a few seconds against a revolving wheel studded with quills. 
This is for the purpose of removing all dust and to straighten the fur 
so that it may be readily cut from the skin. Originally the cutting 
was done by manual labor, a pair of shears being used, and later by 
means of an ingenious mechanism giving a chopping motion to a ver- 
tically mounted knife. At present a much better machine is used, 
which with great rapidity cuts the pelt from the fur in little narrow 
strips about one-sixteenth of an inch in width and equaling in length 
the width of the skin. These strips of coriaceous membrane fall into 
a receptacle and go to the waste heap or to the manufacturers of 
certain oleaginous compounds. An endless apron carries the fur for- 
ward without disarranging it or changing its natural formation, where 
it is properly assorted by experienced operators. 

Each assortment consists of the fur from a particular part of the 
skin, the chief divisions being the back, the sides, and the belly. Fur 
cut from the back is the darkest in color; that from the sides is 
lighter, and somewhat lower in quality. The belly fur is nearly 
always the lightest in color. It varies in quality, however, being the 
finest of the principal grades when cut from the beaver, nutria, or 
muskrat skins, and the lowest when obtained from the skins of land 
animals, such as the cony and rabbit. Minor assortments consist of 
the fur cut from the tails of various animals and from the cheeks of 
the beaver, the latter being the choicest felting fur obtainable. Belly 
fur is used in making light-colored hats; that from other portions is 
available for the production of felt hats of every desirable color. All 
of these assorted furs are placed separately in paper bags, contain- 
ing 5 pounds each in America and England and 1% kilograms each in 
France, in which they are stored or marketed. 

The blown furs are those obtained from fur-cutters’ waste, which 
every furrier establishment saves carefully. These pieces are assorted 
and sold to the cutters of hatters’ furs at prices ranging from $1.25 per 
pound for beaver to 15 cents per pound for mink clippings. The fur- 
cutter runs them through a chopping machine, where they are cut into 
minute pieces, and afterwards are repeatedly blown to separate the 
fur from the overhairs and pieces of skin. Blown fur is not usually 
carroted, and since it is short and is not readily assorted into various 
grades it sells for considerably less than cut fur. 
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THE SKINS OF FUR-SEALS. 

DESCRIPTION OF THE SKINS. 

There are two distinct groups of marine mammals commonly called 
seals. The members of one family, the Otaridx, provide the fash- 
ionable fur, and are known generally as fur-seals; while the Phocidx 
supply seal leather and oil, and are called seals or hair-seals. 

The northern fur-seal pelts on the market are of three sorts, viz: 
Alaska skins, Copper skins or Copper Island skins, and Northwest 
Coast skins. Of the southern pelts the principal varieties are the 
Lobos, the South Shetland, the Cape Horn, and the Cape of Good 
Hope skins; but the present yield of these is quite small compared 

with that of the northern skins. ‘These several classes of pelts are 
distinguishable from each other and sell at different prices. The 
Shetland Island skins are the choicest, but they are now very scarce 
and are rarely on the market. Of those obtainable in marketable 
quantities, the most valuable are the Alaska skins; next are the Copper 

skins; and the Lobos and Cape of Good Hope skins are of least value. 
The pelage of the Alaskan fur-seal consists of a nearly uniform 

coating of dense, soft fur overtopped by coarse rigid hair of varying 
length. The coriaceous membrane is thin, pliable, and of light weight. 
The fur increases uniformly in thickness and fineness all over the body 
until the third or fourth year, when it is about three-eighths of an 
inch in length and is in its greatest perfection.: After the fourth year 
it grows longer and thicker on the neck and shoulders and becomes 
thinner on the posterior parts, thus deteriorating in value. The hair 
overtopping the coating of fur is longest on the back of the neck, where 
in case of 4-year-old males it reaches a length of 2 inches or more; on 
the posterior parts it is shorter, and near the hind flippers it is usually 
less than an inch in length; on the limbs it is much shorter and less 

dense. and in some places quite absent. It is shed annually in August 
and September, new hair appearing as the old is cast. The process 
occupies about six weeks, and while in that condition the skins are 
known as ‘‘stagy,” and are of inferior value owing to the amount of 
labor required in the process of dressing. 

The Alaskan skins have constituted the greater part of those on 
the market since fur-seal has been fashionable in Europe and America. 
The Pribilof Islands, whence they are obtained, have probably yielded 
one-third of the total product of fur-seals of the last two centuries, 

and 80 per cent of those secured in the last seventy-five years. From 
the reports of the United States Treasury Department, it appears that 
from 1870 to 1900, inclusive, 1,837,563 marketable fur-seal skins have 

been shipped from the Pribilof Islands, and the revenue to the United 
States Treasury has amounted to $7,812,036. 

The fur of Copper skins, from the Commander Islands, is coarser 
and less dense than that of the Alaska skins, and commands a lower 
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price in the markets, usually about 70 per cent of the price of the 
latter. The pelt is also less porous than that of the Alaskan skins, 
this being especially noticeable in the process of working them pre- 
paratory to leathering. It is far more difficult to unhair a Copper 
skin, as the membrane is harder and stiffer and the hair more brittle. 

Since 1871 the Russian Government has leased the sealing rights on 
the Commander fslands under conditions similar to those in the Pribilof 
lease. Following this, the number of skins secured averaged between 
35,000 and 40,000 for upward of twenty years, but during the last six 
years it has greatly decreased. 

The skins from Robben Island, in Okhotsk Sea, were formerly classed 

separately from those obtained on the Commander Islands, and were 
regarded as inferior, owing to the greater difficulty in removing the 
hair and the lighter color of the fur. Improved methods of dressing 
and dyeing have lessened this difference, and within the last fifteen 
years they have been combined with those caught on Copper Island 
and included in the term ** Copper skins.” 

The Northwest skins are obtained in the North Pacific Ocean and 
the adjacent seas, and are the product of the so-called pelagic fishery, 
which has occupied so much attention in diplomatic correspondence 
and in the public press during the last twelve years. Previous to 

1881 the output of this fishery never exceeded 10,000 skins; then it 
increased until 1894, when the catch was 141,148 skins, and since then 

it has greatly decreased, the product in 1900 being 38,923. Notwith- 
standing the fact that the Northwest skins are from the same herd as 
the Alaska skins, they are of much less value, many of them being 
taken out of season, when the fur is poor and the pelt stagy. Asa 
rule they are not so well cured as the skins taken on the islands, and 
have many raw spots, a result of their being salted in the foul air of 
the ship’s hold under indifferent supervision. They are readily distin- 
guishable from the Alaskan and Copper skins by the fact that they 
are all pierced by bullet, buckshot, or spear, furnishing another 
reason for diminished value. 

The Lobos Island fur-seal, at present the most numerous of all the 
southern members of this family, is obtained principally from Lobos 
Island, at the mouth of the Rio de la Plata, which is owned and con- 
trolled by the Republic of Uruguay. It is of a greenish or yellowish- 
brown color, with sides of a darker brown, and the fur is comparatively 

long. ‘The pelt is thin, rather spongy, and easy to work. Since 1825 
the right to take seals on the island has been leased under a system of 
regulations resembling somewhat those in force on the Pribilof and 
Commander islands. The annual product is from 15,000 to 20,000. 
The total number of skins obtained since 1873 approximates 415,000, 

valued at $4,000,000, a remarkable output for an island covering less 
than 1 square mile in area. The rookeries on this island are the 
only ones in all the southern seas which have been protected, and they 
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are also the only ones whose output has continued undiminished to 
the present time. 

The general color of the South Shetland or Cape Horn fur-seal, 
according to Mr. Henry Poland, is light gray with a silvery hue; the 
neck and cheeks are whitish, and the sides and belly are of a rich 
brown. The fur is thick and heavy, and of a reddish or deep pink 
color. The habitat of this seal is the islands in the Antarctic Ocean, 
and it is more numerous on South Shetland Island than elsewhere. 
When in good condition this fur is the choicest on the market, its 
quality being much superior to that of the Alaskan seal, the high 
latitude and the rigor of the climate developing the fur into full per- 
fection at the time when the seals seek those shores. During the 
seventies the skins of the South Shetland fur-seals sold for nearly 
twice the price of Alaskan skins, although, owing to the inferior quality 
of the leather, they are less durable. Since 1882 the receipts of Cape 
Horn skins have been small and irregular, ranging from 6,000 to less 
than 100 a year. The high prices of the pelts have resulted in the 
searching of every accessible beach and rock in the southern oceans 
and the removal of all fur-seals that could be secured, their only pro- 
tection being the severe weather, which often makes it impossible to 
effect a landing on the rookeries. 

The total number of fur-seal skins marketed since their introdue- 
tion in the early part of the eighteenth century aggregates probably 
13,000,000, of which 5,000,000 were secured from northern localities 
and the remaining 8,000,000 from the rookeries of the southern seas, 

the great bulk of the latter being marketed at Canton, China, a hun- 

dred years ago. At the present market price the total value of these 
pelts would approximate $500,000,000, but owing to their cheapness 
in the early years, when the greater part of them were obtained, the 
actual returns have probably not exceeded a tenth of that amount. 

In curing fur-seal skins preparatory to shipment it was formerly 
customary to dry them while held stretched upon the ground by the 
use of stakes and twine or by means of wooden pegs driven through 

the edges. It was often impossible to dry the skins thoroughly in 
the damp climate of Alaska; and even when artificial drying was 
resorted to, it was frequently difficult to prevent them from dete- 
riorating while en route to market. The drying process also made it 
difficult to unhair the pelt in dressing. This led, about 1855, to the 

salting of the skins, which is now the general practice. However, a 
few are dried by the natives along the mainland and on the adjacent 
islands of Alaska, a thousand or more being marketed each year. 

FUR-SEAL MARKETS. 

Previous to 1855 fur-seal skins were in little demand in Europe or 
America. The fur was not fashionable and the skins were made into 

gloves and riding rugs, caps for cabmen and street peddlers, and even 
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for the covering of trunks and boxes. Another use to which they 
were put when unusually cheap in the European market was to clip 
the fur from the skin and tan the latter for the generai purpose of 
leather, while the cut fur was either discarded or manufactured into 
napping for ‘‘ beaver hats.” But few hats were made of this material 
after the adoption of sill felt. 

About 1825 the unhairing and dyeing of fur-seal was introduced, and 
although the article was very poor compared with the choice product 
of the present time, it was a decided advance over the former methods 
of dressing. Between 1855 and 1870, through experiments on the 
part of Messrs. Oppenheim & Co., and of Messrs. Martin & Teichman, 
in London, and of Mr. George C. Treadwell, in Albany, the methods of 

dressing and dyeing fur-seal were greatly improved, resulting in an 
exquisitely soft and downy texture and rich dark-brown color, which 
was quickly adopted by the fashionable world for cloaks, jackets, 
mufts, trimmings, etc. So popular did the fur become that the 
demand quickly ran up from 10,000 skins in 1860 to 20,000 in 1865, to 
150,000 during the seventies, and 200,000 during the eighties at 
greatly increased prices. The high prices resulted in excessive drains 
on the rookeries and unwise methods of slaughter at sea, so that the 
quantity of skins obtainable now is very much less than ten or fifteen 
years ago, only 95,485 being handled in 1900, and the price is much in 
excess of what it ever was before. 

Previous to 1871 fur-seal pelts were comparatively cheap, the un- 
dressed Alaskan skin rarely selling for more than $4 or $5; but since 
that time the market price has greatly increased. In 1875 Alaskan 
skins averaged about $13 each; in 1880, $20; in 1885, owing to the 
large number received from the pelagic fishery, the price fell to about 
$16 each, but in 1890 it increased to $35, and in 1900 to $40. 

Since 1870 practically the entire world’s product of fur-seal skins 
has been sold in London. Most of them are handled by Messrs. C. M. 
Lampson & Co., who receive consignments from the North American 

Commercial Company, the lessees of the right to take skins on the 
Pribilof Islands; from the Russian Sealskin Company, the lessees 
from the Russian Government of the rights on Commander Island and 
Robben Reef, and a large portion of the Northwest skins. Other 
prominent firms in London handling skins are the Hudson’s Bay 
Company, Messrs. Boulcher, Mortimer & Co., the consignees for Lobos 
skins, and Messrs. Culverwell & Brooks, who receive many of the 
Northwest skins. 

The skins are duly catalogued, and public-auction sales are held at 
stated times during the year, usually in March, October, and Decem- 
ber, when all the leading furriers of Europe and America are repre- 
sented, the number averaging about 50. Generally the entire stock 
on hand is sold at each occasion. 
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The consignments of skins are assorted according to the size, the 
following grades being recognized: 

Name of class. Age. 

Wee aie aisiein Sekainie = aes SEE SE 6 to 10 years. 
MiIGG@Iin gs! =): ea- 32 sae wee ae toe ee eee \ 
Middlings‘and smalls ---2.-2-25..2.- fs to 5 years. 
SmAlsses ees ey aa eee teat oe ee 4 years. 
Lares DUDS esac ese em aes acess 3 years. 

Id Gling UpS a eeee oe soe eee ener Dees 
Smravlipupsisccsrececeeseec nee eee 2 Meee: 
Extra small pine: ES Seat tee eros 1 year. 
Extra extra small pups-.---.---..-.- lamde ‘ Gang ound hee eet go jUnder 1 year. 

} 

The following summary, compiled by Mr. Alfred Fraser, shows the 
total number of skins offered at the London auction sales during each 
year since 1872: 

Statement of the number of each variety of fur-seal skins offered in London during a series 
of years ending in 1900. 

oe Y Copper | Northwest; Lobos Cape 
ES STB SEG-A) Stalerial! | coast. | Island. Horn, | Total. 

| | 
1872 Pee epee teen tee eee ee eee 96, 283 | 7,182 16,312 | 7,000 320} 127,097 
Ie ViGie soca = Senerere seas soce aSabe nose 101, 248 | 21, 614 931 6, 956 9, 000 139, 749 
0 A eae oe pe eee Me Se Se 90, 150 30, 349 8,843 | 8, 509 8, 600 146, 451 
STDS eee sate asst alaae iet eacee 99, 634 34, 479 3,575 8,179 9, 500 155, 369 
TUG seetce cet ote rine eaaciiemeas ee ere 90, 267 33, 298 4, 097 11, 353 6, 306 145, 321 
UST Sone es anecdote en ieee cee 75, 410 25, 380 1, 945 13, 066 7, 631 123, 432 
TS TBreo a aaceten meio eeiae eerie 99, 911 19, 000 3, 610 12,301 8, 227 143, 046 
Teeter Hoes ata were ocsarece 100, 036 28, 211 15, 527 12, 295 12, 180 168, 249 
ASSO aoe ek Cakee soeee oes Soe eaees 100, 161 38, 885 13,501 | 14, 836 17, 562 184, 945 
SB Iuseeies son onconcbeeme steeee sees 99, 921 45, 209 16, 573 13, 569 13, 164 188, 436 
1 BBO): SUSE wots sets ctgen ee soeeimec cote 100, 100 39,111 23, 765 18, 200 11, 711 187, 329 
TS83 cece ae po coce meee ome ne eae eee ae | 75, 914 36, 500 5,028 | 12,861 4, 655 139, 474 
1 ee SEES EEE eRe ae Soi eee 99, 887 26, 675 19, 269 16, 258 6, 743 169, 705 
T@8b ter ecee nethe eee ema eee eee oar 99,719 | 48, 929 20, 265 10, 958 3, 404 183, 270 
1S86 REESE eee een toaster mes seeme | 99, 910 | 41, 752 33, 973 13, 667 909 190, 213 
Iislel/ Sea Sse anes SouSo maha snob saccnese 99, 940 | 54, 584 43,339 | 11,068 2, 762 211, 693 
IS8Bi2 Sees centers OSE ea es aoe eal 100, 000 | 46, 333 40,000 | 20,749 4, 403 211, 483 
ICCC) Rok ona gaa oammoocasodotadssoSass 100, 000 | 47, 416 41, 808 | 8, 755 3, 021 201, 000 
W890 ees ecas nek melee ae sine cement as 20, 994 | 95, 486 39,014; 18,541 2, 450 176, 485 
MBO Toi rasa sisiseiere eae eaeiece = Siaictaloieteeors 13, 473 | 17, 025 5d, 263 15, 834 3, 114 104, 709 
Ie eo Maa seen ese saebrdcpana goose 7, 504 | 30, 678 64,108 : 12, 202 6, 292 120, 834 
BR} A Seecice Bose onnocgnonopesosocecs | 7, 492 32, 832 121, 618 13, 624 2,181 177, 697 
Oh abe Snee secs adodese Hoses aese | 16, 030 27, 298 171, 914 12, 145 62 227, 449 
IEE) cmacoscospesbcocesseasodeue secs 15, 002 | 17,721 57,842 | = 12, 017 1, 888 104, 470 
Iso) Gn asceae soon se deps2cesecoasascc 7,500 14, 415 30, 651 14, 019 2,510 99, 095 
IW So cacoceepsch socbddsocead=ocsee 4 22, 504 (@) 68,623 | 13,407 2,037 106, 571 
Uke Sat Soeces 54 seo noees voc osocece 20, 762 | 13, 726 46,178 ; 30, 348 3, 900 114, 914 
ISS 5 os acnonasooss as seduasanhoesse | 26, 434 8, 942 44,993 ! 15, 381 6, 291 102, 041 
DIDO seen cepacia cis sem aim alee te 19, 935 | 9, 784 | 42,829; | 15,116 7,821 95, 485 

| 

aThe 1896 skins were sold in December, 1896; no 1897 skins were sold until March, 1898. 

Previous to 1820 no market existed for fur-seal skins in the United 

States, and practically all of those received from the Southern oceans 
were reshipped to China, either direct or by way of Europe. In 1822 
Mr. Denison Williams, a cap-manufacturer of Albany, N. Y., introduced 
fur-seal caps to the trade. From a manuscript written by him, and 
now in the possession of Mr. Samuel Williams, we have extracted the 
following notes in regard to the development of this business: — . 

In 1822 the first fur-seal came into our market. At that time no one knew a 

process of removing the hair from the fur, therefore we made them into caps with 

the hair on, which took well. The next season we used large quantities of fur-seal, 

and after a number of experiments succeeded in removing the hair, greatly increasing 

the value of the fur. Those skins were from the South Shetlands, then just discovered, 
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and were the finest ever found. The next season we prepared a lot of hair-seal caps 
which took well in the Southern markets. In the fall of the following season (1825) 
we succeeded in coloring both the fur-seal and the hair-seal skins, the first ever 

colored in this country, thus enhancing their value 100 per cent. 

Mr. Williams was quite successful in the fur-seal cap business, 
establishing agencies in Boston, New Orleans, and Nova Scotia, and 

having made a net profit of $60,000 in four years, retired in 1827. 

The business was continued by Mr. Williams’s former associates, 

Messrs. Packer, Prentice & Co., who built up a large trade, their 
manufacture of various furs in 1831 amounting in value to half a mil- 
lion dollars. In 1833 Mr. George C. Treadwell, who in later years 
enjoyed so prominent a reputation in fur-seal dyeing, began dressing 
the skins, and in a few years others embarked in the business, making 
Albany the principal center in the United States for this industry. 
Fur-seal skins constituted a large item in the business, 20,000 being 
unhaired and dyed ina single year, nearly all of which were used in 
the manufacture of caps. Previous to 1835, most of the skins were 
dyed ‘‘ London brown.” In that year Mr. James Chase, of the 
Treadwell company, discovered how to give them a dark plum color, 
and afterwards deepened it to a deep sable hue. 

The skins were obtained from the South Shetlands and other places 
in the vicinity of Cape Horn and from various places on the west coast 
of Africa. With the decrease in yield from these localities about 
1840, the business at Albany began to wane, and finally fur-seal skins 
became so scarce that nearly every manufacturer ceased using them. 
Mr. Treadwell continued their use for caps and gloves, obtaining his 
supply of raw skins from the occasional lots received from the southern 
seas, supplemented by shipments of Pribilof skins from London. 

The attention of Mr. Treadwell having been called to the growing 
demand in London for fur-seal sacques, he began dressing and dyeing 
the skins for the trade in the United States. He did not produce the 
seal-black fashionable at the present time, but a reddish brown, which 
became known as seal-brown. This product gave excellent satisfac- 
tion, the dye retaining its bright color without fading. Meeting with 
sufficient demand for his output, he did not attempt to secure the black 
shade of color finally adopted by the London dyers in response to the 
demands of fashion. 

Mr. Treadwell was the only fur-seal dresser in this country up to 
the year 1878, when Mr. J. D. Williams, of Brooklyn, the son of Mr. 
Denison Williams, referred to above, began dressing and dyeing the 
skins a dark brown, similar to the London color. At the present 
time, the sons of the late Mr. J. D. Williams, above noted, are the 

only fur-seal dressers and dyers in this country, although there are 

many who redye skins. The reason fur-seal skins are not dressed and 
dyed more extensively in the United States is not due to the high cost 
of labor here, for that is more than counterbalanced by the 20 per cent 
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import duty on the prepared skins; nor is it due to the lack of expert 
workmen. ‘The principal reason is that the raw skins are sold in 
London and harmonious cooperation exists among the fur-brokers, 
fur-dressers, and bankers there, so that a first payment may be made 
on skins purchased in the fall, and most of the purchase money be 
withheld until the skins have been dressed, dyed, and made ready for 

manufacture six or eight months later. 
In estimating the industrial value of the manufacture of fur-seal 

articles in the United States, seven of the principal furriers made 
affidavit in 1892, as follows: 

The number of Alaska fur-seal skins that are imported annually into the United 

States, after dressing and dyeing in London, is, upon the basis of the importations 

during the past ten years and upon a catch of 100,000 skins at the Pribilof Islands, 

correctly estimated at 65,000 to 75,000. The value, before paying duty thereon to 

the United States, of each dressed and dyed fur-seal skin so imported, may be said 

to range between $15 and $50, with an average value during the past ten years of about 

$25 per skin. The wages paid annually to people engaged in the manufacture and 

remodeling of seal-skin articles are, on an average, about $7 a skin, or upon 70,000 

skins, $490,000. The profits made annually by merchants, wholesale furriers, and 

retail furriers amount to about $30 a skin, or upon 70,000 skins $2,100,000. The 

amount of silk consumed annually in the manufacture in the United States of 70,000 

fur-seal skins into articles and in the repairing of these articles may be estimated at 

$150,000 to $200,000. All silk which is being so consumed at the present time is 

made in the United States. Working men and women are employed in the industry 

of manufacturing seal-skin articles in the United States as follows: 

Ala cai finati Num- | Wages per Classification. ere | aiaha 

| 
Fur-cutters (i. e., people who trim, repair, and prepare the general shape of | 
hCG) Ree | ae AO ee eee eed een eRe ket, Be eS oe eee 2 1,200 | $8.50 to $4. 50 

Nailers (i. e., people who stretch and nail skins into shape on boards).....--- 600 | 2. 00 2.50 
Sewers and finishers (i. e., people who put the article into final shape).....--. 1,500; 1.50 2.00 
Those who machine skins (i. e., remove the portion of guard hairs left by 

CHENIN TAITERS)) Seo ew ese Fe Sees OR ey) SRE 2 ee ee ee eae 60 | 2.00 

Motil ie JA Geass eh, alls Naber ek ee hee JEN ee ASCE | 3,360 | 

The fur-cutters represent skilled labor of a high order. No account is taken of 

porters, clerks, salesmen, etc., employed in the large establishments. @ 

Owing to the smaller quantity of skins received on the market at 
the present time, the number of persons employed in manufacturing 
them into garments is much less than in 1892, probably not over 60 

per cent as many. The total number of persons actively employed at 
present in various parts of the world in handling fur-seal skins from 
the live animals to the finished garments probably aggregates 4,000, 
and the total value of the product $6,000,000 or $8,000,000 annually. 

METHODS OF DRESSING AND DYEING. 

The present method of dressing fur-seal skins represents the highest 
development in the fur-dresser’s art. The difference in appearance 
between a raw and a finished pelt of beaver, otter, or muskrat is com- 

a Fur-seal Arbitration, Washington, 1895, Vol. ILI, p. 526, 
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paratively small; but the raw fur-seal skins, as received at the fur- 
dresser’s establishment in their dirty and unsightly condition, bear 
little resemblance to the finished product delivered to the garment 
manufacturers. The following account of the present methods of 
dressing these skins is based on information furnished by fur-dressers 
of New York and London, and especially by Mr. Samuel Williams and 
Mr. Max Bowsky, of New York City: 

The moist skins are first freed of salt and then ‘* blubbered,” con- 

sisting in placing each skin, fur down, on an inclined wooden beam 
somewhat like a tanner’s beam, and with a two-handled knife removing 
all particles of blubber, flesh, and other extraneous matter, care being 

taken that no cuts or uneven places are made in the pelt. These blub- 
ber scrapings are oleaginous and are usually handled by manufacturers 
of oils and greases. The skins are soaked in cold water over night 
and then washed in strong soap water, the amount of washing depend- 
ing on the condition of the pelt, some pelts standing more than others, 
too much washing loosening the fur. Whale-oil soap was formerly 
considered necessary for this, but its use is now almost abandoned. 
After the washing, the skins are placed on a beam with the fur side 
up and the grease and water are removed by scraping or pressing with 
a beaming knife. ' 

Then comes the depilation or unhairing, the most difficult and 
important single step in the process. In preparing for this, a slight 
difference of practice exists among the various dressers. Usually after 
the washing, as above noted, each skin is stretched and sewed with 
heavy cord to the rim of an iron hoop and suspended in dry atmos- 
phere until thoroughly dry, usually requiring several days. Next 
they are soaked in cold water from one to three days, the length of 
time varying according to the condition of the skin and the tempera- 
ture of the water. On removal the fur is dried and the skin made 
quite warm, doubled together, and sweated in a warm place from one 

to three hours or until the hair commences to start. In some estab- 
lishments the drying of the skins on iron hoops is omitted entirely, 
and the fur is dried and the moist pelt warmed and sweated as above 
noted immediately after the washing process. 
When the skins are in good working condition, the picker or 

unhairer bends several of them across boards by the side of a stove, 
and thus warms and dries the fur side, keeping the skin side moist in 
the meantime. Each skin while warm is successively placed on the 
unhairer’s beam, pelt side down, and the hair removed by using a dull 
knife of soft metal, known as a picker’s knife, the workman grasping 
the hair between the knife and his thumb, the latter being protected 
by a rubber cot. Extra force should not be used in case the hairs do 
not yield readily, for they are liable to break off; but the pelt should 
be again moistened and the fur side warmed. After a portion of the 
skin has been unhaired, it is necessary to warm another part of it at the 

F. C, 1902—20 
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stove, keeping the pelt moist as before, and the operation is continued 
until the entire skin has been unhaired. In order that the hairs may be 
easily removed, it is necessary to heat the skin to the limit which it 
will stand without injury, and much experience is required to determine 
this limit. Many skins have been so injured in the unhairing that the 
fur loosens and readily comes out after a few weeks’ wear. 

For economy of time, a workman generally operates on three or 

four skins at the same time, unhairing one while the others are warm- 
ing. The hairs must be pulled out and not broken off. Care is also 
taken to avoid removing the fur with the overhairs, and thus leaving 
bare spots on the pelt. Even after the above process stagy skins 
retain many short or second-growth hairs which reach a short distance 
above the fur. Many of these may be removed by the picker warm- 
ing the skin and passing a dull beaming-knife rapidly over the fur. 
When the skins are very stagy they are sometimes unhaired in part 
from the skin side. The roots of the hair penetrate the membrane 
farther than those of the fur, and when the skin is pared down thin 
the hairs may be pulled out by grasping the base of the roots. 

The skins are next stretched and nailed on boards and dried very 
hard, the drying continuing from two to five days to remove every 
particle of moisture. On removal they present the appearance of thin, 
uneven boards with little curls of brown fur on one side; these may 
be cracked or split by a person walking on them almost as readily as 
though of wood. 
When opportunity presents, the dried skins are dampened on the 

pelt side with fresh or salt water and skived or shaved on a beam with 
a currier’s knife to a thin, even surface. Salt is used in the water to 
prevent the fur from coming loose, but too much salt ‘‘cuts” the 
leather, and its use is not desirable except in hot weather. Some 
dressers postpone this shaving until after the fur has been dyed, but 
others are so annoyed by the grease coming out of the thick mem- 

brane and interfering with the dyeing of the fur that they thin the 
pelt at this stage of the process. The pelts are stretched and partly 
dried, being ‘‘ worked” in the meantime to prevent their drying stiff 
and hard. 

The pelt side is then covered with butter or other animal grease, 
and the skins are softened or leathered by tramping them in tubs, with 
a quantity of fine or veneer hard-wood sawdust, or in a tramping 
machine built on the principle of a fulling mill (see p. 292). This 
leathering is continued until the grease is driven thoroughly into the 
pelt, requiring from two to four hours in either the tramping tub or the 
fulling machine. The skins are then cleaned free of grease by revolv- 
ing them with a quantity of fine sawdust, and this is in turn removed 
in the beating drum, thus terminating the operation of dressing. 

Next comes the dyeing process. All holes and defective spots are 
first mended. If the pelts have been already partly shaved, a sheet of 
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paper is pasted on the flesh side; but if the pelt has been left thick, as 
is commonly the case, the paper pasting is omitted. The fur is treated 
with an alkali solution, followed by an acid mordant, for the purpose 
of ‘‘killing” the surface. Each establishment has its own formula 
for making the dye, the secret of which is usually carefully guarded. 
Formerly the fur was frequently bleached to a golden hue by means 
of chloride of calcium or peroxide of hydrogen, or, as was the usual 
practice in the United States, by a brushing of aqua fortis, over which 
hot trons were immediately passed; but this color is no longer fashion- 
able. In most establishments the dye for the ends of the fur consist 
of various combinations of copperas, alum, salt, litharge, antimony, 
copper dust, verdigris, red tartar or argol, and salmiac. The ground 
color is formed of combinations of logwood, hippuric, fustic, nutgall, 
and iron liquor, in varying proportions, according to the experience 
and fancies of the dyer. 

The fur is prepared for coloring by the application of a lime solution. 
Then the surface coloring is applied with a large brush, the points of 
the fur being carefully covered to the required depth. After lying 
folded, with the points touching each other for 6 to 12 hours, the skins 
are hung up and dried. When dry this dye forms a thin layer or crust, 
which is broken and beaten out with.rattan sticks. Other coats of 
dye are then successively applied, dried, and the crust removed until 
the desired effect is secured. For the light brown shade formerly 
popular, 18 or 20 coats of the dye were necessary; but for the very 
dark shade popular at present fewer coats of a much stronger dye are 
used, the usual number applied being 8 or 10. Some years ago a 
process of dyeing was introduced by which the fur was dipped into 
the dye, which in this case must be hot. Fewer coats were necessary 
and a more brilliant color was imparted, but the texture of the fur was 
injured to some extent by the hot liquid. 
When the desired shade is reached for the top of the fur, four or 

five coats of the more delicate dye are successively brushed on heavily 
and tramped in, forming a base or ground color. In tramping this 
ground color in, two pelts are placed together on the floor with the fur 
sides against each other, and the dyer lightly treads on them for two 
or three minutes. The skins are thoroughly cleaned with sawdust and 
all superfluous dye removed. The pelt side is then moistened with 
water and shaved down to the required thinness, removing all super- 
fluous flesh and leather and leaving the pelt clean and free from dye. 
The skins are revolved in a cleaning drum, with maple or other light- 
colored veneer sawdust for several hours, and on removal, and after 

beating free of sawdust, are ready for manufacture into garments. 
While the foregoing is the general process, it is necessary to vary 

it for different skins, and successful dressing and dyeing require long 
experience and much judgment. Owing to the necessity for drying 
the skin a number of times in the dressing, and also after the applica- 
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tion of each coat of dye, the length of time required for both opera- 
tions is six to eight weeks. The expense of this work in London is 
about 14 shillings, while in New York, owing to the higher price for 
labor and materials, it is about $5 for each skin. 

No matter how carefully the unhairing process is performed, a num- 
ber of hairs are broken off near the surface of the fur, and there remain 

many of young growth and not yet above the surface, detracting from 
the beauty and_ softness of the fur, but adding thickness and durability, 
owing to the protection afforded. In the early history of fur-dressing 
in England and America these few hairs were left in, but when fur- 
seal increased in fashion it became important to have the fur as free 
from coarse hairs as possible. From 1870 to about 1882 the few hairs 
remaining after the process of depilation were removed commonly by 
hand labor, a slow and expensive process. Most fur-manufacturers 
employed girls to *‘ pick” the skins. Blowing open the soft fur with her 
breath, the operator cut off the stiff, extended hairs with small shears, 

requiring one to five days for one person to complete a single skin. 
Since 1883 most of this work has been done by complicated mechan- 

ism which accomplishes the work as effectually and far more expedi- 
tiously. In this process the skin is bent across the upper edge of a 
vertical board and the soft fur blown aside and divided by a thin, wide 
current of air from a bellows, when a pair of small knives descend 
and cut off the stiff, upright hairs. The knives are raised, the skin 
advanced the fraction of an inch, and the operation repeated until the 
entire surface is gone over, requiring about one hour to complete an 
average skin. This removal of the short hairs is invariably postponed 
until after the dressing and dyeing are completed. 

On the adoption of fur-seal as a fashionable material, about 1870, 
and the great increase in price which quickly ensued, many substitutes 
were introduced, and since then few furs have been so frequently imi- 
tated. These were prepared from numerous cheaper furs, as otter, 
beaver, nutria, muskrat, cony, and even sheep. The otter, beaver, 
and muskrat imitations were fairly successful, especially for the man- 
ufacture of caps, gloves, and trimmings. They were not satisfactory 

for cloaks, the membrane being too thick and too weak to trim down 
sufficiently thin. The garments looked well at first, but soon showed 
wear, especially at the seams, and the dye faded. <A large market was 
developed on the continent of Europe, especially in Germany and 
Russia, for fur-seal imitation prepared from muskrat pelts, this cheap 
substitute greatly injuring the market for the genuine material. 
Owing to the general dissatisfaction resulting from their use, these 
imitations were gradually abandoned by reliable furriers, and with the 
exception of that made from the French cony or rabbit, and known 
as ‘‘ electric seal,” ‘‘ coast seal,” ‘‘ China seal,” ‘*‘ Canadian seal,” etc., 

fur-seal is not frequently imitated at the present time, except, as before 
stated, for trimmings and small articles, 
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BEAVER FURS. 

DESCRIPTION OF BEAVER SKINS. 

During the seventeenth and eighteenth centuries the beaver fur- 
nished the principal item in the fur trade of the world, but at present 
it is of somewhat minor commercial importance among the aquatic fur- 
bearing animals. The skins received by the wholesale dealers from 
various localities shows different characteristics of pelage. In winter, 
the color on the back and sides is generally dark bay or brownish 
black, tipped with chestnut or russet, and seal-brown on the under 
parts, legs, and feet. The prevailing color ranges toward the south 
to a yellowish tinge upon brown, and in the north approaching a 
glossy blackish brown. In general, the beavers obtained in cold lati- 
tudes are darker than those secured in warmer climates, but those 
from the northwestern part of the United States are very light in 
color. <A few black beavers and still fewer spotted ones are obtained; 
also, at very rare intervals, a yellowish white or pure white one is 
taken. The Labrador beaver, now somewhat scarce, is superior to 

those caught farther west, while those of Canada in general, as well as 
of the northern parts of the United States, are superior to those taken 
in the Southern States. 

The overhair of the beaver is from 1$ to 24 inches in length, rather 

stiff, and of a dull color for two-thirds of its length from the base, and 

is terminated by shining points ranging in color from the most delicate 
brown to rich, glossy blackish-brown, giving the general color to the 
pelage. The underhair or fur is very thick, fine, and soft, from one- 
half to three-fourths of an inch long, and of a uniform bluish or 
brownish gray color from the roots to the tips. It is denser and 
shorter on the underparts than on the back. The fur becomes prime 
in October in the latitude of the northern boundary of the United 
States, and continues in good condition until May, when it begins to 
deteriorate. The pelts are marketable, however, till about June 15, 
although they are somewhat thin, light in weight, and of less value. 

THE MARKETS FOR. BEAVER SKINS. 

The economic use of beaver pelts antedates the discovery of Amer- 
ica. As far back as the Middle Ages, at least, beaver skins were 

used as clothing by primitive people in Europe. Their principal use, 
however, was as furnishing material for fashionable hats for men. 
Beaver hats were worn as early as the twelfth century, but their pop- 
ularity was not permanently established until the sixteenth century, 
and then for more than two hundred years the beaver supplied the 
fashionable world with hat material. As the business increased, it 
resulted in the slaughter of hundreds of thousands of the animals, the 
market consumption in certain years approximating 400,000 skins, 
practically all of which were obtained from Canada and the United 
States. So extensive and regular was the beaver trade that in the 
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eighteenth and the early part of the nineteenth century the skins were 
accepted as currency throughout the western part of Canada and the 
United States and were the standard for bartering with Indians. 

It was not long before the market demands outran the resources of 
nature and the beaver was in danger of extermination. The price of 
the skins increased correspondingly, selling at times for $8 or $10 per 
pound, and the finished hat for $20 or more. At length the supply 
of the fur became so inadequate that other materials were necessarily 
substituted, resulting about 1839 in the general adoption of the silk 
hat by the fashionable world. 

The demand from manufacturers of hats diminishing, the price of 
beaver pelts fell so low that the hunt proved unprofitable. Later a 
demand developed for the skins in the dressed-fur trade, and the price 
became steady at about $2 or $3 each. This fur became fashionable 
about twenty years ago, and the indications are that it will be in favor 
for many years. Small quantities, partly damaged in the curing, are 
yet used by the hatters, but its employment is mainly as dressed fur 
for caps, mufilers, gloves, trimmings, etc. Sometimes entire gar- 
ments are made of it, but its weight makes it objectionable for that 
purpose. The darker pelts are usually purchased for the European 
and Canadian markets, while the medium and paler shades are worked 
up for consumption in this country. 

The greater portion of the beaver skins taken on the American con- 
tinent during the last 200 years have been handled at the London 
auction sales. The first sale occurred on January 24, 1672, and was 
an event of much importance. From that time to the present the 
total number of skins handled in London approximates 30,000,000 with 
a total valuation of 100,000,000. The average annual sales at present 
approximate 50,000 in number. 

In addition to those handled in London, about 20,000 beaver skins 

are now marketed each year, being sold at Leipsic and at private sale 
in the United States and Canada. This makes a total of about 70,000 

skins marketed annually in recent years, of which about 10,000 are 

obtained in the United States and 60,000 in the Dominion of Canada. 
In the markets, beaver skins are classed not only according to the 

general localities whence they are obtained, but also according to their 
size and the quality of the fur. In assorting them four grades are 
recognized. ‘Those of the first grade have a flesh-colored pelt, which 
appears fresh and sound, and with long heavy fur, which separates 
down to the membrane when blown into and appears uniformly even, 
fine, and silky. The seconds are almost clear in the pelt and the fur 
only slightly scant or poor. In the thirds the fur is thin, scant and 
poor, and the pelt dark. Fourths are of the poorest quality, with pelt 
almost black or bluish-green color, and the fur short and thin. Each 
of these grades is divided according to size, the large, medium, small, 

and kitts. The prices range from $1.25 for the poorest to $10, $12, 
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and even $16 for those of choicest grade, averaging somewhat less 

than $6 per skin. 
Fifteen years ago large quantities of beaver fur were used in this 

country, and as much as 65 per cent of that sold in London was pur- 
chased for the United States trade. At that time long garments were 
fashionable, and plucked and dyed beaver was much in demand for 
trimmings. During recent years, however, beaver fur has been largely 
out of fashion in the United States and Canada, and consequently the 
consumption in these countries has not been extensive. 

DRESSING AND FINISHING BEAVER SKINS. 

On arrival in the markets beaver skins are rough and greasy, with 
the fine rich fur almost concealed by the coarse brownish hair. In 
the process of dressing, the skins are first soaked in water over night. 
The following day each one is placed, flesh side up, on a flat, hard-wood 
beam, and with a breaking knife a workman breaks up the grain of 
the pelt, thus softening it. The pelts are washed with warm water 
and soap, and then prepared for plucking. The water is removed by 
passing them through either an ordinary roller wringer or a centrif- 
ugal wringer, or, in some houses, by pressing them with the breaking 
knife. The hair side is dried and warmed by artificial heat, care 
being taken to keep the pelt side damp; chalk is sprinkled over the 
surface, and the hair is removed in the general manner described on 
page 291. A very small percentage of beaver skins, probably not more 

than 1 per cent, are left ‘tin the hair”—that is, the overhair is not 
removed. Only a small demand exists for natural beaver, however, 

owing to its rough and coarse appearance. 
Formerly it was customary to shear beaver skins, instead of pluck- 

ing them, and many are yet prepared in that manner on the continent 
of Europe. In this case it is unnecessary to moisten the pelt prepara- 
tory to plucking; but, placing the skin, flesh side down, on a beam and 
using a comb and shears, a workman clips off the greater part of the 
long hairs in much the same way as a barber operates. Beaver 
thus prepared bears some resemblance to sea-otter fur, especially when 
very dark pelts are used, and sheared beaver is often used in imitation 
of that costly fur. The imitation is greatly enhanced when the over- 
hairs are whitened by means of an acid. 

After plucking, the pelt is shaved with a skiving knife, as described 
on page 291, for the purpose of reducing its bulk preparatory to 
leathering. The pelt side is then dampened with cold salt water and 
allowed to so remain over night. The following morning it is 
stretched lengthways and crossways and partly dried. Butter or 
other animal grease is rubbed on the pelt side, and a number of skins 
placed in a fulling or tramping machine in which two hammers push 
or beat and turn them for eight or ten hours. The skins are then 
placed with a quantity of hard-wood veneer sawdust in a large drum, 

over either gentle charcoal fire or steam heat, and revolved for three 
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or four hours. Next they are placed with sawdust in tubs, where they 
are tramped by barefooted workmen for about three hours, each tub 
containing about twenty skins. 

On removal from the tramping tubs the pelts are thoroughly 
stretched by hand, and the leather side dampened over night prepara- 
tory to shaving on the following day. Shaving is the most difficult 
feature and is intrusted only to skilled workmen. Each skin is placed, 
fur down, on a perfectly smooth hard-wood beam, similar to that used 
in skiving, and by means of a skiving knife the operator shaves off the 
membrane of the pelt until the roots of the fur are almost visible. 

The skins are again stretched lengthways and crossways by hand, 
dried, and for the second time placed in the tramping tubs with hard- 
wood sawdust for further softening and leathering. After two or 
three hours’ tramping they are removed, straightened or stretched 
out, and returned for two or three hours further tramping. They 
are next thoroughly beaten with bamboo sticks to remove the saw- 
dust, and then combed with a fine steel comb to lighten up the fur. 
The skins are then placed ona beam and by means of a large flat- 
bladed knife, sharp as a razor, a workman shaves over the top surface 
of the fur, removing all scattering hairs and impurities, thus complet- 
ing the dressing process. 

While it is not customary to dye beaver fur, many light skins are 
blended to a darker shade, and a few are dyed in much the same man- 
ner as fur-seal. Some few skins are bleached golden brown, and a 
smaller number to a creamy white. Some are silvered by passing 
lightly over them a solution of sulphuric acid, and some are made a 
golden yellow by means of peroxide of hydrogen. 

About twenty years ago many beaver skins were ‘‘ pointed,” the 
plain solid color being ornamented by inserting white hairs at irregu- 
lar intervals, in imitation of the pelage of the sea-otter or the silver 
fox. The hairs were generally sewed in the pelt by wig-makers, but 
in some cases they were firmly fastened with cement. Badger hairs 
were most frequently employed, but white hairs of the gray fox, 
cony, and skunk were also used. On account of its varied white tips, 
the hair of the Egyptian ichneumon was also in great demand, being 
superior to the hair of the fox, or even the badger. Some skins were 
likewise ornamented with the white tips of small feathers taken from 
the breast of the grebe and less frequently of the peacock. This 
ornamentation was quite fashionable from 1881 to 1884. 

Beaver fur is especially serviceable for making hats because of its 
remarkable felting characteristics and its durability and glossiness. 
So strong are its felting properties that coats made from cloth of this 
material, manufactured solely by the felting process, have been known 
to wear for years, and it is claimed that in former times beaver fur 
was sometimes felted for hosiery purposes. While it is the most 
desirable of all furs for hat-making, its high cost prevents its general 
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use for that purpose. Practically the only beaver fur now received by 
the hatters is the blown fur obtained from manufacturers’ clippings 
and that cut from skins damaged in curing or otherwise, as has been 
already noted in the chapter on hatters’ furs. But even in using fur 
from these sources, a light hat made from beaver can not be purchased 

for less than about $10, and the price is likely to be $15 or more. 

MUSKRAT FURS. 

DESCRIPTION AND CHARACTERISTICS OF FUR. 

The fur of the muskrat is dense and soft, somewhat like that of the 

beaver, but is shorter and inferior in denseness, fineness, and durability. 
The color is generally drab blue, in some cases with a whitish appear- 
ance, and tipped with reddish brown. The fur of the small muskrat 
found in Alaska is of « light silvery color, almost white on the abdomen, 
and very fine, the pelts from that locality being highly prized when 
beaver hats were in fashion. The fur is concealed by long, stiff, brown 
overhairs on the upper surface and sides of the body. The general 
color of the animal is dark umber brown, almost blackish brown on 

the back and gray below, but specimens are found ranging through 
the various shades of brown, blue, and yellow to pure white. 

In the Chesapeake and Delaware regions and, to a less extent, in other 
parts of America, in addition to those of the usual coloring, some 
individuals are very dark, so nearly black, in fact, that they are desig- 
nated ‘‘ black muskrats” in the trade. These are of superior quality 
and value. In some specimens, especially among those found in cer- 
tain regions of Canada, the chest and abdomen is of a chestnut brown 
and in others almost white, but the latter are by no means common. 

Pure white muskrats are occasionally found, but they are of no more 
value in the trade than those of the ordinary coloring, although highly 
prized by collectors of natural-history specimens. As is the case with 
most aquatic mammals, the skins of those occurring in southern locali- 
ties are thicker and more spongy than those in the colder latitudes. 
Muskrat fur is inexpensive, the skins selling usually for 10 to 20 cents 
each; however, under the skill of the fur-dresser and the dyer, it 
assumes a high réle in the form of imitations of more costly furs; in 

retail stores it is found prepared in so many different ways and with 
such a variety of finish as to be scarcely recognizable to the most 
expert trappers who are familiar with the raw skins only. 

PRODUCT OF MUSKRATS AND THE MARKETS THEREFOR. 

While the annual product of muskrats is at present very large, this 
extent is of comparatively recent development. During the eighteenth 
century the annual yield was relatively small and the fur was little 
prized. Many farmer boys found it convenient to set a few traps, 
using some of the skins for making caps, gloves, ete., and sending the 
rest to the market. The average quantity received on the market 
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throughout that century probably did not exceed 100,000 skins 
annually, although on three or four occasions the annual receipts at 
London exceeded 200,000, but in other years they amounted to only 
25,000 or 30,000. During the second and third decades of the nine- 
teenth century the output increased considerably, principally on 
account of the greatly increased market value and the opening up of 
new trapping territory. In 1829, for the first time, the London 
receipts exceeded 1,000,000 skins, the total being 1,165,663. The 

annual receipts thereafter fluctuated greatly, but on the whole con- 
tinued to increase, exceeding 2,000,000 in 1862, 3,000,000 in 1867, and 
4,000,000 in 1871. Since the year last named, the price of the skins 
has greatly decreased, but the receipts at London have been fairly 
constant, averaging about 3,500,000 annually. 

In addition to those handled at the London sales, about 2,000,000 
muskrat skins are placed on the markets each year. Of these, 1,500,000 
pass through Leipsic, and 500,000 are sold to the furriers of the United 
States and Canada without passing through the two large market cen- 
ters. This makes an aggregate of over 5,000,000 skins annually, of 
which nearly one-fourth are obtained from the Dominion of Canada 
and the remainder are caught in the United States. The total product 

_of muskrat skins in the United States and Canada during the nine- 
teenth century reaches the enormous amount of 250,000,000 in number, 

sufficient to make a blanket covering nearly 4,000 acres. 
Formerly the fur of the muskrat was used largely as a substitute 

for that of beaver in hat-making, forming a cheap and fairly satisfac- 
tory imitation. Owing to its scarcity it was then of much greater 
value than at present, selling for 40 or 50 cents per skin, even equaling 
the value of the mink at times. The general adoption of the silk hat 
resulted in a great decrease in the demand, and the price fell as low as 
6 or T cents per skin, and trapping then was of little profit. During 
the last sixty years muskrat has been used principally as dressed fur, 
prepared in imitation of the more highly prized beaver, otter, and 
fur-seal. It is about the best of all the cheap furs. 

In the market muskrat skins are classed as ‘‘ firsts,” ‘* seconds,” 

‘‘thirds,” ‘‘fourths,” and ‘‘kittens.” The firsts are those caught 
during the spring or very late winter; seconds are caught in mid- 
winter; thirds, those taken in very early winter or fall; fourths, in 
early winter or fall, and are poor and small; and kittens are those less 
than 3 or 4 months old. The value of the skins varies from 5 to 40 
cents each, according to color and condition. Those from the Chesa- 
peake average about 14 cents each for brown and 25 cents for black. 
The black pelts are marketed principally in Russia, where they are used 
for coat linings, but many are used in England, France, and America 
for cloaks, trimmings, and gloves. The price of the No. 1 black skins 
at the last London sales averaged 1s. 3d.; in 1891 it was about 1s. 7d., 

while in 1875 it was over 3s. The lighter skins fetch about 7d. each. 
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DRESSING MUSKRAT SKINS. 

At the fur-dresser’s, muskrat skins are first dampened on the* pelt 
or flesh side with salt water and permitted to so remain over night, 
for the purpose of softening. The following morning the skins are 
placed in a tramping machine, where they are fulled or tramped for 
eight or ten hours. Formerly the tubbing process was used, but the 
tramping machine is much more economical and is now employed for 
these skins by nearly all dressers. In tubbing, a good operator can 
work 100 muskrat pelts in a day, whereas a tramping machine can work 
2,000 in the same length of time. 

The pelts are next covered with a mixture or paste of sawdust and 
salt water and so remain over night. The water is used to keep the 
pelt soft, the salt to prevent the hair from falling out in the heating, 
and the sawdust to hold the moisture. The following morning the 
skins are cut open down the front, provided they are cased, as is the 
general rule, and are then fleshed, in the manner described on page 
292, one man being able to flesh 200 to 300 per day: They are now 
stretched lengthways and crossways and hung up to dry. When 
thoroughly dry, in the leather as well as in the hair, they are again 
moistened with salt water on the leather side, remaining thus over 
night. They are next brushed on the leather side with animal fat, 
such as butter or fish oil and tallow, most of the grease being placed 
in the center, and the skins laid in pairs with the hair side out. After 
remaining thus over night, they are placed in tramping machines and 
worked constantly for 6 or 8 hours or until thoroughly soft and pliable. 
On removal from the tramping machines the skins are stretched in 
every direction. 

At this stage the fur has a dirty, greasy and uninviting appearance, 
the grease and sawdust having worked into it during the preceding 
operations. The skins are placed in quantities of 300 or 400 with 
sawdust in revolving cleaning drums; where, exposed to steam heat 
or charcoal fire, they are revolved for about three hours, the sawdust 
by that time having completely absorbed the grease, leaving the fur 
clean and soft. They are next inclosed in a beating drum, previously 
described (see pp. 293), where they are revolved for two or three 
hours. On removal they are beaten with rattans and the fur cleaned 
with a comb. The pelt of many muskrats is quite thick, and these are 
selected out at this stage of the process and fleshed down, thus com- 
pleting the operation of dressing with the exception of plucking. 

Plucking is performed the same as in case of beaver pelts, except 
that itis done after the pelt has been dressed rather than before; after 
plucking, the fur is again cleaned and the process is ended. Twenty 
years ago 85 per cent of the muskrats were plucked, but at present 
the conditions are reversed and only a very small percentage are so 
treated. Indeed, on one occasion the writer spent nearly two hours 
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among the furriers of New York in fruitless quest of a plucked 
muskrat skin, visiting eight or ten of the principal establishments, and 
finally was obliged to have one specially plucked for his use. 

For the home dressing of a small quantity of muskrat skins the 

following has been recommended: After washing them in warm water, 
all fatty and fleshy matter is carefully removed. In a liquor composed 
of 10 gallons of cold soft water, 8 quarts of wheat bran, $ pint of old 
soft soap, 1 ounce of borax, and 1 pound of salt, the skins are soaked 
eight or ten hours if they are fresh, or until very soft in case they 
have been previously dried. The salt should be omitted from the 
solution if the skins have already been salted, and the addition of 2 
ounces of sulphuric acid to the solution will prepare them in about 
one-half the time. The skins should then be soaked in a liquor made 
of 10 gallons of warm soft water, 4 bushel bran, and 25 pounds sul- 

phuric acid. The bran should be stirred in the water until thoroughly 
mixed, and then left to stand in a warm room until it ferments, when 

the sulphuric acid is added by degrees and with constant stirring. 
After soaking in this liquor for about four hours, the skins are’ 
removed and rubbed with a fleshing knife and then over a smooth 
beam until dry. 

Muskrat fur is used more extensively in Europe than in America, 
the Russians and Germans being especially large consumers. It is 
employed in making gloves, collars, capes, muffs, trimmings, linings, 
etc., and is made up either natural, plucked, plucked and pointed, or 
plucked and dyed black or various shades of brown. Large quantities 
are used as linings for overcoats and long wraps, from forty to sixty 
being necessary for each garment. Sometimes the under parts are 
used separately for this purpose, the natural bluish-white color being 
quite effective. The skins of young animals are especially suited for 
linings. The unplucked skins are frequently dyed to imitate mink, 
and sold as Alaska mink, water mink, or black mink. 

Two or three decades ago quantities of muskrat skins were plucked 
and dyed to imitate fur-seal, the resulting article readily deceiving the 
uninitiated. While the fur is soft and short, it is not as thick as that 
of the fur-seal, and the leather is much heavier and not sufficiently 
strong to permit its being scraped to a suitable thinness. After a few 
weeks’ wear the fur becomes matted down, being less elastic than seal 
fur. During the eighties the use of muskrat for this purpose was 
extensive, especially in Europe, thus providing a large market for 
this abundant and easily procured fur. It injured the popularity of 
fur-seal, persons hesitating about paying $200 for a garment when a 
fairly good imitation was obtainable for one-fifth of that amount. 
The imitation, however, was generally unsatisfactory to the trade, and 
on the introduction of ‘Selectric seal,” made from the cony, the use of 

muskrat pelts for this purpose was generally abandoned, except for 

small articles, as gloves, caps, ete. 
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FUR OF THE COYPU OR NUTRIA. 

Somewhat similar to the beaver and the muskrat is the coypu, some- 
times called the South American beaver. In the fur trade it is known 
exclusively as nutria, from the Spanish nutra, the otter, owing to the 
similitude of its fur to that of the otter. It inhabits the river banks 
and low lands of South America, and is most numerous in the vicinity 
of Rio de la Plata. The hunting season is from May to October, and 
after the pelts have been cured by drying they are sold to traders, 
who bale and ship them to Tamburg, London, and New York. 

Nutria fur is short and silky, and except on the back is quite thick, 
being choicest underneath the body. Its similarity to beaver fur is 
noticeable, differing principally in being much shorter and less brilliant. 
The overhairs are bristly, from 1 to 3 inches in length, and of a brownish- 
yellow color. This fur was introduced in commerce about 1810, as 
a substitute for that of beaver in hat-making. After the silk hat 
came into fashion, nutria was gradually adopted as a dressed fur and, 

as in case of muskrat, largely in imitation of beaver, otter, and fur-seal. 
Probably one-third of the output is yet consumed in hat-making, being 
used for choice grades of soft hats. 

The product fluctuates considerably, but is always large. Two or 
three generations ago five or six million skins were sometimes shipped 
from South America in a single season, and over 5,000,000 have been 
received at New York in one year. Owing to imperfect curing, or 
improper storage afterwards, many of the pelts arrived in faulty con- 
dition and were suitable for little other than glue manufacture. The 
abundance of the animals was greatly reduced, and at the same time, 
owing to conditions in the hat trade, the value of the fur decreased, so 
that the output shrank from 6,000,000 pelts annually to about one- 
tenth of that number. But during the last two or three years the 
output has been much greater, amounting in 1900 to somewhat less than 
2,000,000 skins, obtained principally from the valley of Rio de la Plata. 
It is estimated that about 75 per cent of the product is used in the 
United States. Owing to the varying supply, the price has fluctuated 
considerably, ranging from $4 to 30 cents per pound. ‘The skins are 
usually sold by weight, one of fair size weighing 6 or 8 ounces. 

The dressing is quite similar to that of beaver skins, the principal 
difference being that the pelt of the nutria is not ‘* broken” (see 
p. 291), the overhairs are pulled out by the picking knife instead of 
with the beaming knife, the pelt is fleshed instead of being shaved, 
and it is oiled after fleshing instead of before. These differences in 
treatment are due principally to the greater thinness and weakness of 
the pelt. In dressing, the nutria skins are soaked in water over- 
night and washed thoroughly in warm soap water until the membrane 
is perfectly clean. The water is then removed and the skins prepared 
for plucking by drying the fur and overhair, at the same time keep- 
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ing the pelt moist. The overhairs are removed principally by hand, 
the workman pulling them out by grasping them between a dull knife 
of soft metal and his thumb, protected by a rubber cot. Practically 
all nutria skins are plucked, it being difficult to find a single dressed 
unplucked skin in New York. 

If convenient, the pelts are soaked again overnight in cold water, 
and then fleshed by drawing each one successively across the edge of a 
large vertical knife (see p. 292). After fleshing, the skin is brushed 

_ on the pelt side with strong salt water, and after remaining in that 
condition over night, it is treated in much the same manner as a beaver 
skin. It is moistened on the flesh side with some animal grease, pref- 
erably butter, worked in the tramping machine or the tramping tub, 
the grease removed by revolving in a drum with sawdust, and the 

skin freed from sawdust in a cleaning drum. It then goes to the 
picker, who places it upon a beam and skims over the surface of the 
fur with a large flat-bladed knife having a razor-like edge, removing 
the remaining hairs, thus completing the process. 

Nutria fur, natural, plucked, or plucked and dyed, is used for all 
the purposes of beaver fur, and the choicest can be distinguished from 
the latter only by experts, being nearly as fine and durable. It is 
used principally as a dressed fur, the overhairs being removed and the 
fur dyed dark brown, affording one of the best imitations of fur-seal 
for small articles. It is also dyed various other shades of brown, and 
occasionally is silvered with acid as in case of beaver furs. 

OTTER FURS. 

CHARACTERISTICS OF PELAGE. 

The fur of the otter is short, abundant, and of fine quality. It is 
slightly waved and silky and is similar in appearance to that of the 
beaver, but is somewhat shorter and more delicate and glossy. The fur 
on the stout tail is of the same character as that on the body, but not 
so long. That on the body is of a whitish-gray color for two-thirds 
of its length from the base, rich brown at the tips, and is interspersed 
with stiff, thick overhairs similarly colored. The general color of the 
overhairs is brown above and a little whiter beneath, with chin and 
throat whitish. The shade of brown varies according to the locality 
in which the animal lives; in eastern Maine this is almost black; in 

Canada, Nova Scotia, and Labrador it is dark brown; in Alaska and 

British Columbia the animal is light brown. The fur on the throat, 
under parts, and inner surface of the legs is usually of various shades of 
brown. White or albino skins are occasionally secured, and silvery, 

erizzly, mottled, and slate-colored are met with at times. 

TRADE IN OTTER SKINS. 

The early trade in otter skins in America, although never so exten- 
sive, was almost contemporaneous in its development with the trade 
in beaver furs. In the operations of the early fur-traders in the pres- 
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ent limits of the United States many otters were obtained. It appears, 
however, that the capture of these was merely incidental to the taking 
of beaver. Indeed, during the first hundred years of the exploitation 
of America the beaver was almost the only fur-bearing animal whose 
‘apture was a special object of industry. Later, however, with the 
increase in value of the pelts, the otter became an object of special 
pursuit, and by 1777 the industry reached an extent from which it has 
varied little up to the present time. 

It is quite remarkable that the number of otter skins which are 
handled annually at the London sales should have fluctuated so little 
during the last 140 years. From 1763 to 1900 the annual quantity 
exceeded 30,000 only twice, and it fell short of 8,000 the same number 
of times, and the average by decades is nearly the same throughout 
the last 120 years. 

With the exception of the nutria, a smaller proportion of the total 
product of otter skins are now handled at the London sales than in 
case of any other aquatic fur, only about one-third of the American 
product being sold there. The others are sold at Leipsic or directly 
to the furriers of the United States and Canada. The best local 
markets for otters are in Russia and Greece, where the fur is much 

used for caps, collars, and trimmings. 

Out of a total of 7,865 otter skins sold in London in March, 1901, 
3,293 were No. 1; 2,498 were No. 2; 1,318 were No. 3, and 756 were 

cubs. The No. 1 averaged in value 28s. 6d.; the No. 2, 20s. 6d.; the 

No. 3, 12s. 1d., and the cubs 5s. 6d. per skin. These prices were 
somewhat less than the average in 1900. The highest price secured at 
the 1901 sale was 115s. each for a lot of 42 skins, while the lowest price 
was 3s. each for a lot of cubs, and also for a number of part pale No. 3. 
Exclusive of the cubs, those of a brown color numbered 269, while 301 
were partly brown, 693 pale, 1,691 partly pale, and the remaining 
4,155 of the distinctive dark otter color. 

DRESSING OTTER SKINS. 

When received at the fur-dresser’s, otter skins are almost invariably 
cased, and are first cut open longitudinally down the chest and abdo- 
men. The pelt is soaked in salt water over night for the purpose of 
softening it and preparing it for ‘‘ breaking.” The following morn- 
ing each skin is placed on a beam, and a workman proceeds to break 
up the grain of the membrane by the process described on page 291. 
The pelt is now washed in warm soap water and the water removed, 
as in case of beaver skins. (See p. 311.) If the overhairs are to be 
plucked, that is done next. The choicest skins are left ‘*in the hair,” 

the number amounting to about a third of the total quantity dressed. 
The plucking is done in the manner described on page 291. 

The pelt, which has become less bulky and quite soft from frequent 
handling, is now placed on a beam and skived in the general manner 
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further described on page 291. It is next dampened with cold salt 
water and allowed to thus remain over night. The next morning it is 
stretched lengthways and crossways and partly dried, when it is ready 
for the leathering process. It is well rubbed with butter, or some 
other animal grease, and placed with others in a tramping machine, 
where it is worked for hours. On removal the skins are revolved for 
three or four hours with a quantity of hard-wood sawdust in a cleaning 
drum, under which there is steam heat or a charcoal fire. Next they 
are placed in tubs with a quantity of sawdust, where they are tramped 
for about three hours by barefooted workmen and on removal are 
thoroughly stretched. The leather side of the pelts is dampened over 
night and then shaved down to a uniform thickness as in case of beaver 
skins. (Seep. 311.) A skillful workman can shave 30 or 40 otter pelts 
inaday. The skins are then stretched, dried, and placed for a second 
time in tubs with hard-wood sawdust and tramped for two or three 
hours, then removed, stretched again, and returned for two or three 
hours’ further tramping, and then the fur is straightened out with a 
fine steel comb. The skins now receive a thorough beating with rat- 
tans to remove every vestige of sawdust and to lighten up the fur. 
If they have been unhaired, they go to the workman who removes all 
scattering hairs by means of a broad-bladed knife. 

The methods of dressing otter furs have been greatly improved in 
this country in recent years, and the reputation of American workmen 
in this particular is preeminent. Otter skins having coarse overhairs 
are greatly improved in appearance by plucking, as the fur is 

extremely soft and dense. When plucked, the fur is used either 
natural or dyed various shades of brown. <A few skins are clipped. 
This fur is very durable, the leather being strong and fine-grained. In 
the natural state choice otter makes rich trimmings for seal sacques; 
and the plucked fur, both plain and dyed, is used for caps, gloves, capes, 
and garments. The skins are also used for coat collars and storm coats, 
more especially in Europe. In Scotland many are used in making the 
characteristic sporrans. 

During recent years otter has been extensively dyed in imitation of 
the fashionable fur-seal, being cheaper than the latter, and when care- 

fully and newly prepared can be distinguished only by experts. The 
price of good otter skins and the cost of dyeing the same is so great 
that these dyed skins have cost nearly as much as fur-seal. This has 
retarded their popularity, but with the advancing price of fur-seal 
dyed otter will doubtless find a larger market. In appearance it is 
the equal of seal skin and its wearing qualities are excellent. It is 
desirable to dye otter skins while in the raw state, as the grease pre- 

vents the dye from penetrating and injuring the leather, which would 
be weakened if the dye were applied after the skin had been dressed. 
Only the heavy-furred skins are selected for this purpose. 
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SEA-OTTER FURS. 

The sea-otter yields the most valuable of all aquatic furs. The skins 
are of the greatest value in the third or fourth year of age, when the 
overhairs are scanty, exceedingly fine, and extend but little beyond 
the fur, which is unusually dense, fine, and silky. There appears 
to be little difference in the quality of the pelage at different seasons 
of the year. The glossy, durable fur is about three-fourths of an inch 
in length all over the body, except that on the feet, head, and tail it is 

rather shorter, finer, and with fewer overhairs. The under portion 
of the back, the nose, and the upper lip are the only naked parts. 

The color of the pelt varies considerably, the predominant shade 
being lustrous brown brightened with silvery overhairs. Some pelts 
are a deep brown or a brownish: black, and are known in the trade as 
“*black.” Others are brown, with a tendency toward bluish green or 
dark-plum color, and are known as ‘‘dark.” The fur is in all cases 
lighter on the abdomen than on the back. The hair on the head is 
lighter in color, and is light brown in the brown variety, but in the 
black animals it is almost completely white, the effect of the large 
number of white overhairs. The skins from British Columbia, Wash- 
ington, and Oregon are frequently of a yellowish-brown hue, and 
albino skins have been taken rarely. 

The choicest sea-otters have dense, brownish-black fur of silky, 
shimmering gloss and extreme fineness, exhibiting a silver color when 
blown open and with a reasonable number of white hairs regularly 
distributed, too many white hairs depreciating the value of the pelt. 
The skin of the male is usually more valuable than that of the female, 
being more brilliant and velvety in appearance. After they pass the 
age of perfection the fur becomes a dingy brown. 

The skin is remarkably loose, like that on the neck of a young dog, 
and 12 inches or more of slack may be gathered in the hands from 
most parts of the body, the pelt of an individual 3 feet long readily 
stretching to 5 feet. A full-grown prime skin, which has been 
stretched before curing, is about 6 feet long and 24 to 30 inches wide. 

The sea-otter belongs exclusively to the shores of the North Pacific 
Ocean and the adjacent seas, its range extending from Bering Sea 
southward to Japan on the Asiatic coast and possibly to Mexico on the 
American coast. It was formerly quite abundant throughout that 
region, but its numbers have been so reduced by excessive hunting 
that it is now very rare and in great danger of extermination. 

The territory within which sea-otters are at present taken extends 
along the American coast from the Aleutian Islands southward to 
Washington, and on the Asiatic coast from Kamchatka to Japan. In 
most of that region, however, the catch is exceedingly limited, the 
annual product on the entire coast of the United States, exclusive of 
Alaska, for instance, not exceeding one dozen. The bulk of the catch is 
obtained now, as 100 years ago, among the islands of southeast Alaska. 

F.C. 1902—21 
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The total product of sea-otter skins, obtained from the North Pacific 
since the development of the hunt, about two hundred years ago, 
approximates 700,000, made up as follows: 

By whom obtained. ieee 

Russian traders) previous tO, WOT eke 6 wleatere< cstate c's aisle eine tate ia terete lo eialelo ase ote eiotel tera 130, 000 
Russian American Co., 1798-1867 ........... oe 160, 000 
Miscellaneous traders, 1785-1828.........-. 250, 000 
Miscellaneous traders, 1829-1867.-........ sate 15, 600 
Miscellaneous traders, 1868-1900................-- Sas ae 145, 000 

Assuming that these skins cost the consumers an average of $150 
each, we have a total of $105,000,000. expended for sea-otter furs, of 
which doubtless over 95 per cent came from residents of China and 
of Russia, and probably more than 80 per cent from the Chinese alone. 
A single skin has sold for $1,400, and though that is a faney price, 
5700 or $800 is not unusual. The value is determined by the size, 
richness of color and texture, and the depth of the blackish hue stud- 
ded with a suitable number of silvery hairs. The market value has 

varied somewhat from year to year, but has been high ever since the 
origin of the traffic in these furs. At the time of Cook’s celebrated 
voyage to the North Pacific in 1778, the price of a prime skin was 
about $120 inChina. In 1802, when the largest collection was made— 
25,000 skins—the average price of large and small at Canton was about 
$50 each. In 1840 prime skins sold readily for $150 each out of the. 
vessel. The average price of all skins at the London sales in 1888 was 
£21 10s.; in 1889, £33; and in 1891, £57; but the first-quality skins 
fetched much higher prices. At present, pelts average in value £65 
each, including cubs as well as prime skins, while choice specimens 
readily fetch £200 each. 

Seldom do the choicest sea-otter skins enter into the retail trade in 
America or England; and although the greater part of them are caught 
within the limits of the United States, it might be difficult at times to 
find a dozen skins in all the fur stores of the country. This fur has 
ever been held in high estimation by the Russians and Chinese, but the 
great cost limits its use to the wealthy classes exclusively. It is the 
royal fur of China, being worn by officers of State, mandarins, and 
other persons of importance in the Celestial Kingdom. In Russia it is 
used principally for the collars of overcoats. Sea-otter fur is also used 
for making muffs and for bordering fine garments made of textile fab- 
rics or of other costly furs. Owing to its great weight as well as cost, 
entire wraps are rarely made of it. 

While many sea-otter skins are marketed in Asia and Russia, prob- 
ably 80 per cent of them pass through the London auction sales held 
in March of each year. The large decrease in the abundance of these 
animals is well illustrated by the decreasing numbers offered at those 
sales, the quantity sold at present being little more than 10 per cent 
of what it was twenty years ago. 
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The following shows the quantity offered at those sales during each 

of the last thirty years: 

. | No. of = | No. of cyte No. of 
Year. inal Year. skins. Year. | skins. 

1ST A ee ee Se PERO MOST is soc. t s Baw eaods | BCA | (ASO sss naharsateseecese 2, 329 
TBO ae Ce eee 1 €SSESTO HN Ts. a a i lay etsy el bts oy pate eae Ca 1,368 
NBT BRL S Sotee tee oe ee la H(i }a iol (ato See ene OS eee | BYGS0)||LSOBboecrsewacssee eee 1, 788 
TSiaee te eee eee Weakounuilbisegi to 8 2 cen ss eS (OFS shit PTI): Map Ae Sine a 1,533 
1 C7 OEE ee Seer NGM oa Se ae ese ee ee eee Herd GO8)| tl eOoucos eo akenetekaoeeeee 1,221 
TY ia ae Se ee Fe COE yal | CTESNS Sa Se a Si AeSO4al CBOSS eh ote ce. ee ee 1, 550 
TNF coe: oe See Cree SEE oEPe || er LU lets 7 Re ana ea Vaan Sule @OW ses qe Somer eneas 1,201 
Meyer eee ane eee joALSSSR51 shel JATEST SSR as WP A Spo TSORE Sata naee ener cease | 955 
[2S Se eee Waoeeligen Il) ARNON S  eacnicie naadece alent [By Bub ABOO sce ae teense | 760 
1 EUS SER ae nena [Pry O88 |PSOD Senor cc cte see onsen. [>> Byres Oe sie eee se area | 584 

The sales of Messrs. C. M. Lampson & Co., London, for March, 
1901, included 409 sea-otter skins,“ of which 145 were large black skins, 

which sold at prices ranging from £52 to £280 each, or a total of 
£12,585 for the 145. The next largest class was a total of 118 large 
dark skins, varying in price from £48 to £125 each, or a total of 
£7,640. Only 14 brown skins were offered at that sale, of which 13 

were large and 1 was of medium size. Out of the total of 409 skins, 
there were 276 large ones, the others consisting of 96 medium, 25 
small, 1 extra small, and 11 cubs. The average value of the large 

skins of all classes was £75 6s. Td.; of the medium size, £50 8s. 10d.; of 
the small size, £35 6s. 5d.; of the extra small, £12; and of the cubs, 
£2.1s.10d. Four very small cubs sold for 10 shillings each. While 
it is extremely gratifying that the large skins formed so high a percent- 
age of the total number, yet it is to be regretted that there were any 
small skins whatever, and the taking of cubs was wanton destruction 
of valuable resources. The prices realized in 1901 were practically 
the same as in 1900, when 584 sea-otter skins were offered. 

The following summary shows for each grade of skins at Messrs. 
C. M. Lampson & Co. March, 1901, sale, the number sold, minimum 
and maximum prices, total selling value, and average selling value: 

F - No. of | Minimum |} Maximum] Total | Average 
Besenauon: | skins. price. price. value. value. 

Ropere slack \= 32a Heee es sh oo cs RMS | 145 £52 | £280 | £12,585 £86.79 
Gates aaa arerss elsercse rea pain ate Soni sietercia ce 2 Sacee, 3/2 118 43) | 125 7,640 64.75 
DLOW Disses sei- sis csesica caste weentels Sa Saleeiw lode s 13 38 | 68 570 43. 85 

NIGGA EKA ine eae Se See Ueene Coe OC eeee 43 40 | 75 2, 258 52.51 
Garces. aossasee uaa taccace ee ae 52 By 70 2,549 49. 02 
DEON so -eraneeeecls cane ce ceeic med aadend 1 36 | 36 36 36. 00 

Srila ae Kenan See eye Sa imoes ee aoc iecuaaesoas alof 32 | 42 393 30. 73 
(bid ame SEE ne ee Os a = | Ae See ee eee ae 14 30 | 40 490 35. 00 

Patra Small Gankss 532.\ cence} sue aces ae acme as ee ce. 1 12 12 12 12.00 
CH Sicc So tecs nose pees qaenesoac coor CEO pO pe snDeSeecee | 11 | 2 | 3 | 23 2.09 

MOU Se aa sesaae wc esis else nie clea se Xe wo sin von EB eeac Onecee | asec ane 26, 556 64. 93 

DRESSING SEA-OTTER SKINS. 

The sea-otter should be skinned as soon as practicable after killing, 
and if caught far from the shore or from the vessel it should be laid 
out smoothly in the bottom of the boat and covered over with seaweed 

aA total of 422 were offered, but only 409 were sold. This comprises the bulk of the sates of sea- 

otters throughout the world for that year. 
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or otherwise protected. In skinning, a cross slit is made down the 
hind legs and a longitudinal cut made along the under side of the tail 
throughout its length, and the pelt drawn flesh side out over the body 
and head without cutting along the abdomen. No fur whatever is left 
on the carcass—tail, legs, and head being carefully stripped of their 
covering, though the fur on the legs and head is of relatively little value. 
The pelt, with the fur inside, is then tightly stretched on a stretching 
board. The fat adhering to the flesh side is carefully removed, the 
holes made by spears, or otherwise, carefully sewed up, and the pelt 
placed in the open air, protected from the sun, to dry. When quite 
dry, the fur is combed and the pelt rolled up and stored in a safe place, 
whence it is occasionally removed and examined for moths, ete. 

The present method of dressing sea-otter pelts is much less com- 
plicated than the treatment of beaver or mink, but, owing to the great 
value of the fur, extreme care is taken at all stages. The flesh side is 
first dampened over night with salt water, and then greased with choice 
butter, and several skins at a time tramped in a foot tub for four or 

five hours. Fine hard-wood sawdust is then added, and the tramping 
continued for two or three hours longer. On removal they are mois- 
tened with soap water over night and then shaved to thin the pelt, the 
same as in dressing beavers. Next they are worked in a tramping tub 
with fresh sawdust for two or three hours, and on removal are cleaned 

of sawdust, either in a beating drum or by striking with rattan sticks. 
After combing with a fine steel comb, the skins are ready for delivery. 
Owing to the care necessary in the process, the cost of dressing sea- 
otter skins is about $2 each, compared with 50 cents each for those of 
beaver and otter. Unlike other cased pelts, sea-otters are rarely ever 

cut open at the fur-dresser’s. 

MINK FURS. 

The pelage of the mink consists of dense soft fur, of excellent qual- 
ity and nearly uniform on all parts of the body, overtopped by stiff, 
lustrous hairs about three-fourths inch long. The color shows marked 
variations, ranging from a light dull-yellowish brown to a dark brown- 
ish black, but is ordinarily of a rich dark brown or chestnut brown 
glossed with black. It is usually slightly darker on the upper parts 
than below, the back and tail being the darkest, and the gloss is also 
most marked in the fur of the upper parts. The choicest are nearly 
black, approximating the desirable hues of sable, these being generally 
from New England, the wooded districts of Nova Scotia, and the 
Province of Ontario. The lighter colored are of less value, and are 
usually dyed or blended to the desired dark shade. Albinos, as well 
as mottled and drab-colored pelts, are occasionally secured. Some- 
times skins with white hairs sprinkled in the brown fur are obtained. 
Often there is a white spot on the throat similar to that of the marten, 
and a white spot or line of varying length sometimes occurs under- 
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neath. At times the long, bushy, and somewhat tapering tail is tipped 
with white. Minks from southern localities generally have fuller and 
thicker tails than those from farther north. 

The fur is generally dark bluish-brown and sometimes dark blue in 
case of very dark pelts. It is dense, glossy, short, and exceedingly 
durable, making it one of the most economical furs in use. The skin 
is very thin, the thinnest of all the aquatic fur- bearers, yet it is very 
tough. The mink pelts from cold localities are the choicest and most 
brilliant; those from southern regions are coarser, harsher and with 

less difference between the fur and the overhair. They are marketable 
only when taken late in autumn, in winter, or early in spring. 
When the fur of the mink was very fashionable and correspondingly 

high in price thirty years ago, several attempts were made to raise 
these animals in confinement. But it was found difficult to rear them 
when large numbers were kept together, the breeding being reduced 
and the females quarreling and fighting and frequently killing the 
young. Practically all these experiments ended in failure. 

MARKETS FOR MINK SKINS. 

Few furs surpass that of the mink in richness of coloring, quality, 
and durability; yet, owing to the capriciousness of fashion, it has 
frequently sold at a comparatively low price. It furnishes a striking 
example of the vagaries of fashion in the fur trade. Formerly it was 
used almost solely for imitating marten. About 1860 the fashionable 
world took a fancy to it for cuffs, collars, trimmings, and even for 

garments of various sorts, resulting in increasing the market price of 
the pelts from about 50 cents each to $8, $10, or even $20 for very 
choice skins. A mink muff of good quality sold for $75 or $100, and 
a full-depth mink wrap sold at times as high as $1,500. Indeed, dur- 
ing the sixties, it was the leading fashionable fur of this country. 
Then its popularity gave way to fashion’s demand for change of color 
and shorter pelage, and the price of prime skins decreased from $15 
each in 1864 to $8.50 in 1866, to $3 in 1878, and to $1.25 in 1883. For 
many years the mink was out of favor and it almost disappeared from 
the market, But among those who could besindependent of fashion, 

-this warm, durable fur maintained its former popularity. -It is now 
somewhat more in demand, but is moderately cheap compared with 
prices prevalent thirty-five years ago, rarely selling for more than $3 
each wholesale, except for very choice skins. In consequence of its 
many good qualities, it merits much greater popularity than it enjoys. 

About 400,000 mink skins are sold in London each year. This 
represents about 55 per cent of the total product of mink, the other 
skins being disposed of at private sale to furriers in Europe and 
America. About 80 per cent of the total product is obtained from 
within the limits of the United States, the remainder coming princi- 
pally from Canada. 
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DRESSING MINK SKINS. 

Mink skins as received at the dresser’s are usually cased, the fur 
being turned inside and only the greasy skin appearing, and they 
usually remain cased during the entire operation of dressing. As 
may be required, the fur and the leather sides are successively turned 
outward, and this tedious process forms one of the principal items 
in dressing this fur. The first operation is to place each pelt on a 
beam and scrape or beam off all the grease and surplus flesh adhering 
to the membrane. They are next moistened on that side with salt 
water. After remaining thus overnight they are placed in a tramp- 
ing machine, 2,000 pelts at a time, and revolved for four to six hours, 
until they are thoroughly softened. In the best establishments, the 
same result is accomplished in the tramping tubs. They are next 
turned fur side out and cleaned in a revolving drum containing saw- 
dust and a few handfuls of plaster of paris or fuller’s earth. This is 
continued until the grease is entirely removed, when they are revolved 
in the beating drum and the sawdust, etc., removed. 

On removal therefrom the skins are turned leather side out, moist- 
ened with salt water over night, then fleshed, as described on page 
292. After fleshing, they are stretched as wide as possible with 
special iron stretchers, hung up and dried. The following day they 
are placed in the foot tubs—L00 skins and 1 peck of sawdust to each 
tub—where they are treaded by barefooted workmen for about three 
hours. On removal they are stretched lengthways and beaten with 
rattans or in a beating drum. Then they are turned fur side out, 
placed in the cleaning drum with fine hardwood sawdust and reyolved 
until thoroughly clean, which may require five or six hours. They are 
again placed in the beating drum to remove all the sawdust. On 
removal therefrom the fur is combed straight and they are turned 
leather side out and cleaned and polished with a fleshing knife, or, 
according to more recent practice, on an emery wheel. 

Mink fur is manufactured into muffs, wraps, gloves, caps, and boas, 
either in ratural state or dyed. Many skins are also used for coat 
linings. The tails are usually made into capes. Mink pelts are never 
plucked unless the overhair is exceptionally poor. This fur is very 
durable, lasting with moderate care a generation or more. The writer 
recently examined a mink muff ‘talmost as good as new,” which had 
been in use for more than fifty years. Mink furis very frequently sold 

under the name ‘‘American sable.” 
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AQUATIC LEATHERS. 

GENERAL REVIEW. 

The crude skins and hides of aquatic as well as of land animals are 
easily putrescible when left in a green state, and if dried they lack 
suppleness, and are hard, unpliable, and almost impermeable to air. 
Leather, on the contrary, is one of the most imperishable of animal 
products, and is supple and porous to a greater or less extent accord- 
ing to the process of manufacture. To transform the crude skins 
into leather is the business of the tanner and the currier; the former 
removes the tendency to putrefaction and incidentally increases its 
strength, durability, and imperviousness to water, and the currier 

renders it soft and pliable and at the same time imparts to it such finish 
and coloring as suit the special purposes for which it is intended. 

Leather is made from the skins of practically all the aquatic mam- 
mals and of some species of fishes; but at the present time, except 
among primitive people whose stock of raw materials is limited, these 
products rank among novelty or fancy leathers. Ordinarily the sup- 
ply of aquatic animals yielding skins suitable for tanning is so small 

or so difficult to obtain, compared with the enormous quantities of 

domestic animals available, that the leather made from the former can 
not compete in price with that from the latter. The nearest approach 
to competition is in the case of seal leather, of which large quantities 
are produced each year, the value of the annual product averaging 
$1,500,000; but the durability and choice grain of this article secures 
for it a much higher price than is obtainable for a good quality of 
calfskin. The hide of the beluga, or white whale, is one of the best 
of all skins for leather purposes on account of its durability, strength, 
and pliability; it is sold as porpoise leather, and probably $200,000 
worth of tanned hides are marketed annually. Alligator skins are 
also obtained in large quantities, and, owing to the peculiarity of 
their markings, are used entirely as fancy leather; the total value of 
the output amounts to about $500,000 annually. Tanned walrus hides, 
and especially the thick ones, are in great demand for polishing 
wheels and other mechanical purposes, and probably $100,000 worth are 
sold annually. These are the only aquatic leathers which at present 
have an established position and a fairly constant price in the markets, 
but they are not the only aquatic leathers obtainable, the writer having 
collected 31 ofher varieties, although these are used in such small quan- 
tities that no constant market exists for them. Among those used toa 
less extent may be mentioned sea-lion, porpoise, sea-elephant, manatee 
or dugong, water moccasin, frog, ate! beaver, beaver tail, muskrat, 
and a variety of fish skins. 

The art of the tanner has been so developed that the preparation of 
certain skins in imitation of others is by no means a difficult process. 
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The hides of walrus, sea-lion, sea-elephant, etc., are generally so 

damaged by the animals fighting among themselves, and from other 
causes, that, while the raw pelts may be abundant and ‘cheap enough, 
it is dificult to secure them sufficiently free from defect to permit of 
their use as fancy leathers with economy. On this account, seal skins, 
which are comparatively free from the objection noted, are generally 
used to imitate those leathers, the tanning and currying process being 
so modified as to develop the peculiar grain desired; and while there 
is much genuine walrus leather, sea-lion leather, etc., the great bulk 

of that on the market sold under those names is made from seal skins. 
The skins of fish are generally glutinous and soluble in water, but 

the texture of most of them is sufficiently firm and strong to permit 
of their use as leather, although their employment for practical pur- 
poses is rather limited. Skins of cusk, cod, eels, flat-fish, and the like, 
have been converted into leather suitable for gloves, purses, boot tops, 

etc. The tubercular skins of many sharks, rays, and allied fishes are 
largely employed under various names for polishing purposes and for 

covering boxes, sword grips, etc. All of these miscellaneous skins 
are valued principally because of their peculiar grain or markings, 
and are tanned so as to bring the grain into prominence. Their use 
is principally in small articles as belts, cardcases, pocketbooks, and 
the like. Recently they have been applied to the artistic binding of 
books, planned at the suggestion of Mr. George F. Kunz. Among 
these was the catalogue of the Izaak Walton exhibition at the Grolier 
Club, New York City, in 1894. Beautiful effects have been secured 
by the use of variously colored shark skins, polished to a smooth sur- 
face and frequently inlaid with some other material. The possibilities 
for the development of this use of fish skins are remarkable. 

Fish skins are employed extensively in the preparation of glue and 
fertilizer stock. Especially notable in this connection is the waste 
from the New England factories engaged in preparing boneless codfish 
in the forms of bricks, and thousands of dollars’ worth of skins of cod, 

hake, haddock, etc., are annually converted into fertilizer and glue. 

GENERAL METHODS OF PREPARING AQUATIC LEATHERS. 

Leather manufacture is of great antiquity. A process of tanning, 
differing principally in detail from that practiced at the present time, 
was doubtless followed long hefore the days of Simon the tanner. 
While its kindred industrial arts, spinning and weaving, have made 
enormous progress, the art of tanning has remained almost stationary 
for ages, the methods of the present day surpassing those in vogue 
centuries ago in expediting the process rather than in the quality of 
the product. Leather-making is simple, consisting in unhairing the 
skins, removing the fatty matter clinging to the membrane, soaking 
them in an infusion of tannin, and then softening them by means of 
oreases. 
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The skins of most mammals are composed of four membranes or 
parts. The first is the fat-bearing tissue, situated between the flesh 
and the body of the skin; the second or middle portion, known as 
the dermis or true skin, is made up of layers of fibers interwoven and 
intersecting in every direction; the third or outer part is a more or 
less horny membrane, which contains the nerves, the smaller blood 
vessels, and the base of the perspiratory glands; the fourth is a thin, 
semitransparent cellular tissue, known as the epidermis, in which the 
hair is rooted. The dermis or true skin forms the leather, and the 
third layer above noted—the horn-like tissue containing the nerves and 
perspiratory glands—forms the ‘‘grain” or ‘‘ bloom” of the leather. 
The fat-bearing tissue and epidermis, as well as the hair, are removed 
in the various processes of preparing the skin for tanning. In some 
leathers—for instance, porpoise—the grain or bloom is also removed. 
Many persons in securing aquatic skins fail to appreciate the impor- 

tance of care in removing them from the dead animals, and through 
carelessness make many knife-cuts in the membrane. In the case of 
furs these cuts are not so very serious, since the membrane can be 
sewed together and the damage concealed by the fur; but when skins 
are to be used for leather the cut portions are wholly valueless. 

Under ordinary conditions, as soon as life ceases decomposition of 
the skin begins unless a detergent is applied. Salt is very generally 
used for this purpose and is plentifully sprinkled over the skin on its 
removal from the animal. Although effective, salt is not the least 
injurious agent that may be used, borax being generally more satis- 
factory and more easily removed by soaking. 

On account of the great range of raw materials and requirements of 
the leather tride, the various processes of leather-making are neces- 
sarily numerous, differing even for skins of the same variety, accord- 
ing fo their quality, the season of the year, and many other conditions, 
the correct understanding of which is the outcome of experience. 
However, the general principle is so far identical in all classes of 
leather-making that it may be outlined here. 

The skins and hides usually reach the tanner after remaining in salt 
a greater or less length of time, depending on the distance from the 
place of slaughter. The first procedure is to cleanse the skins and to 
loosen and remove the hair and epidermis, neither of which is desired 
in the finished leather. In case the skins are received direct from the 
animals, they are easily cleansed from blood and dirt by soaking a few 
hours in fresh water and then washing for a few minutes in a per- 
forated rotating drum, known as a wash-wheel, through which a stream 
of water is constantly flowing. If the skins have been salted, as is 
usually the case with aquatic pelts, a more thorough soaking and wash- 
ing, with several changes of water, is necessary, the soaking sometimes 
extending over several days. In case of large hides which have been 
heavily salted the process may be assisted by a ‘* hide-mill,” in which, 
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by means of cranks, heavy hammers are moved in pendulum fashion 
on the hides, or in which the hammers are alternately raised by cams. 
It may also be aided by using caustic soda in the tank water in the pro- 
portion of about 1 pound to each 100 gallons of water. 

Various agencies are used for loosening the hair, viz, putrefactive 
fermentation; lime, either alone or in connection with caustic soda; 

calcium or sodium sulphohydrate, etc. The first is of ancient origin, | 
and is the method even yet employed by primitive people. The green 
hides are permitted to remain several days in a warm, moist condition. 
Putrefaction soon begins, and quickly dissolves or destroys the epi- 
dermis and loosens the roots of the hairs embedded in it, when the 
latter easily slip out. This sweating process has little effect in split-. 
ting up the fiber bundles of the true skin and is usually employed 
only where a firm, solid leather is desired, as for polishing wheels, 
covering the Alaskan bidarkas, or more commonly in the preparation 
of sole leather. 
A more important method of removing the hair, and the one in gen- 

eral use, is by means of a solution of lime or calcium oxide in water, 

making a milk of lime, or calcium hydrate. This not only has a solvent 
effect on the epidermis, but splits up the fibers of -the skin, both of 
which are essential to the production of good, pliable leather. The 
skins are sunk flat and smooth in a tank or pit filled with milk of lime, 
and after twenty-four hours they are removed with hooks or tongs, 
the lime stirred up, and the skins returned, this process being repeated 

daily for a week or ten days, or until the hair is sufficiently loosened. 
The immediate effect of the lime is to swell the fibers of the skin and 
to split them up into their constituent fibrils, the dissolving of the 
epidermis being attributed to the action of the enzym products of 
bacteria. In preparing leather of different degrees of solidity or 
pliability, variations are made in the freshness and the temperature 
of the milk of lime, fresh lime at a low temperature being used for 
heavy leathers, while old lime at a high temperature is used in making 
thin, pliable leathers. 

Comparatively few fish skins are limed, since it destroys the fiber 
rather than loosening it; therefore they are usually tanned without 
liming. Shark skins, however, will go through the lime, and eel and 

cat-fish skins may be limed for one or two days. 
On removal from the liming tank the skin is laid, flesh side down, on 

a sloping beam having a convex surface, and scraped on the grain side 
with a blunt knife to remove the hair; then turned over and scraped on 
the flesh side with a sharp knife to remove all the adhering flesh, fat, 
and other loose tissue, this process being known as ‘‘ fleshing.” 

Next it is necessary to remove the lime from the skin, as its presence 
would interfere with the subsequent tannage. Also, when soft, pliable 
leathers are desired, the swollen condition of the fiber produced by 
the lime must be reduced, and in some cases a further portion of the 
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cementing substance of the fiber must be dissolved. Removal of the 
lime is sometimes accomplished by neutralizing it with an acid, as sul- 
phuric or boracic, and then washing out the neutral salt. 
A more common method, however, is by the ‘* bran drench,” either 

alone or supplemented by dung bates. Hot water is poured upon bran, 
and the mixture set with a few pailsful of a fermenting drench liquor. 
When the skins are placed in this liquid, maintained at a temperature 
of 70° F., fermentation soon ensues, floating the skins up to the surface. 
They are again forced mechanically down into the liquid, but soon rise 
as before. When this has occurred three or four times, in 12 to 16 

hours, the action is generally sufficient. Large hides, especially those 
of alligators, are sometimes submitted to the action of paddle wheels to 
hasten the removal of the lime and make that removal more uniform. 

This process is often preceded by treating the skin in a fermenting 
infusion of excrement of dogs in the preparation of lighter skins, and 
of pigeon or hen dung in case of heavy leathers. This not only acts 
on the lime so as to make it possible for it to be easily washed out, 
but it also renders the leather soft and pliable. The dog dung, called 
puer, is dissolved in water at a temperature of 90° F., and in this 
liquor the skins are kept in gentle motion for an hour or more. The 
previously plump skins become extremely soft and flaccid, and may be 
stretched in any direction without springing back. This operation is 
known as puering. The treatment with hen or pigeon bate is similar, 
except that it usually takes place without artificial heat and the process 
requires four or five days. 

The hide is now a simple network of fiber, all the interfibrous sub- 

stance, or filler, having been removed in the various processes above 
noted. Next comes the principal operation in the process of tanning, 
viz, dehydrating the skin and combining with it certain agencies which 
change the fiber network into leather. These agencies are (1) mineral 
salts, when the product is known as ‘‘tawed leather”; (2) oils and fats, 
making ‘‘ chamois leather”; and (3) tannin or tannic acid, resulting in 
‘“‘tanned leather.” Mineral salts are rarely used in tanning aquatic 
skins, being employed mostly in preparing laces for belts; and the 
chief use of the oils and fats for aquatic leathers is in preparing por- 
poise hides for shoelaces. Most of the aquatic leathers are prepared 
by the third process, the use of tannin or tannic acid. 

After liming and bating, the hides are submitted to the action of 
infusions of tanning material. They are first worked by wheels in the 
tanning liquors for one to three days, according to the result desired, 
and then placed in tanks or pits, where, for several weeks, they are 
subjected to fresh tanning liquor, with frequent renewals of the liquor. 
On removal therefrom the skins are finished. This operation differs 
so much, according to the variety and quality of the skins, that accounts 
of the special treatment of the different kinds of skins are reserved 
for appropriate subchapters. 
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LEATHER FROM SEAL SKINS. 

The seals whose skins are utilized for making leather are quite des- 
titute of the coat of choice fur which gives to the fur-seals their great 
commercial prominence. Yet on account of the valuable products of 
leather and oil, the economic importance of this group of animals is 
searcely less than that of the fur-seals. They are found in various 
northern waters, especially off the northern coast of Labrador and 
Newfoundland, in the waters of Greenland, the Arctic Ocean north of 
Europe, along the Nova Scotia and New England coasts, in the North- 
ern Pacific Ocean, in the Caspian Sea, and to a much less extent in 

the Antarctic seas. 
The principal sealing districts in the north are Newfoundland, Jan 

Mayen Seas, Nova Zembla, Kara Sea, and the White Sea. The 
Newfoundland fishery is by far the most extensive. It ranks among 
the most venturesome and important of all the marine industries of 
the world, giving direct employment to 5,000 men, while thousands 
of others are engaged in preparing the resultant products of leather 
and oil. American vessels have not engaged in this fishery except in 
a few instances, but the fishermen of Scotland unite with those of 
Newfoundland in reaping large returns from the seal hunt off the 
northeast coast of America. 

According to Mr. Robert Badcock, the total product of seals in the 
Newfoundland fishery in 1901 approximated 345,000, of which 27,000 
were young hoods or bluebacks, 13,000 were old hoods, 10,000 old 

harps, 4,000 bedlamers, and the remaining 291,000 were whitecoats or 

young harps. The catch of bluebacks was far greater than usual, the 
average take of that variety not exceeding 5,000 in one season. A 
small percentage of the whitecoats are known as ‘‘ fast furs,” the long, 
thick woolly or hairy covering not easily separating from the pelt, as 
the name implies. These are usually very young animals, less than 
fifteen days old. Owing to the vessels reaching the seals quickly in 
1901 a larger number of fast furs were secured than usual, the total 
amounting to about 10,000, whereas it is usually much less. In the 
markets these are commonly known as wool-seal skins. 

After discharge from the vessels the pelts pass through the hands 
of the ‘‘skinners,” who remove the blubber, take out the flippers, cut 
off the noses, etc. The skins are at once dry-salted and placed one 
over the other, with the flesh side uppermost, in piles of small height. 
There they remain for about three weeks, when thev are sufficiently 

cured for shipment to Europe or the United States to be tanned. 
After removal of the blubber the skins of the young harp seals 

average 5 or 6 pounds each in weight, and are worth about 80 or 85 
cents at the present time. Bedlamers’ skins average about 12 pounds 
in weight and $1.30 in value, and old harps, from 14 to 18 pounds in 
weight and 90 cents in value. The skins of the young hood or blue- 
back seal weigh 6 or 7 pounds and sell for about $1.35 each, and the 
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old hoods range from 15 to 24 pounds and average about $1.65 each 
in value. Of the old seals the skins of the females are preferred to 
those of the males, as the latter are frequently damaged about the 
neck and foreflippers, by the animals fighting among themselves. 

The principal seal fishery of northern Europe is prosecuted in the 
seas about Jan Mayen and Spitzbergen by vessels sailing from Dundee 
and various other ports of the North Sea, and engaged also in the cap- 
ture of whales and walrus. As in the case of the Newfoundland fishery, 
the Greenland or harp seal is the principal species secured in the Jan 
Mayen district, but many hooded or bladder-nosed seals are also 
obtained, principally by shooting. During recent years about 35 ves- 
sels have been engaged from the various ports, mostly from Norway 
and Scotland, and the annual take of seals has ranged between 100,000 
and 200,000, the proportion of mature seals being much greater than 
in the Newfoundland fishery. Owing to increasing scarcity of seals 
north of Europe, the British vessels have almost abandoned their 
pursuit, leaving it in the hands of Norwegians, whose more economical 
outfits enable them to continue the fishery at a profit. 

In the seas north of Russia, especially the White Sea and in the 
vicinity of Nova Zembla, many harp seals are taken in the spring by 
vessels from Norway and also by natives of the coast. ‘The fishery is 
not so extensive as that off the Newfoundland coast, the product 
amounting to probably less than 20 per cent of the latter. Another 
important seal fishery is that of the Caspian Sea, the species captured 
being peculiar to those waters. This industry is centered at Astra- 
khan, and the annual product is reported as less than 100,000 pelts. 

METHODS OF TANNING SEAL SKINS. 

The total quantity of seal skins received in the markets of the 
world approximates 650,000 annually, valued at $600,000. The 
majority are sold in London, but some are sold in Liverpool, Dundee, 
Hamburg, New York, Halifax, St. Petersburg, and Moscow. Most 

of them are tanned in Great Britain, London and Dundee being more 
extensively interested than any other places; but some aretanned. in 
Norway, Russia, Germany, France, and the United States. Previous 
to 1901 the number tanned in the United States was small, not fre- 
quently exceeding 30,000 in any one year; but during 1901, owing to 
an overstocking of the trade in Great Britain, about 75,000 skins were 
purchased and prepared by leather manufacturers in the United States. 

The general methods of tanning seal skins employed in Europe and 
America do not differ greatly from the treatment of similar pelts. 
As received at the tanneries, seal skins are thick, heavy, and extremely 
oily, but except in the last characteristic they closely resemble other 
raw skins. They are roughly cleaned of adhering flesh and blubber and 
as much of the oil as practicable is pressed out, when they are placed 
in lime pits to loosen the roots of the hair and prepare them for depi- 
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lation. The skins are put first into an old-lime solution and frequently 
changed to stronger solutions until the liming effect is completed, 
three or four weeks being generally required for this operation. 

The action of the lime is usually hastened by frequent ‘* handling” 
and changing the skins from one tank to another. When the bulbous 
roots of the hair are thoroughly loosened, the skins pass to the flesh- 
ing house where each one is separately laid on a beam and carefully 
unhaired on one side and fleshed on the other. In some establish- 
ments the skins are partly unhaired before the liming process is com- 
pleted. The choicest grades of hair are used largely by plasterers, 
but most of it is suitable only for fertilizer or the waste heap. After 
a thorough washing and ‘‘striking out,” currier fashion, the skins are 
in condition to be converted into leather. 
Owing to the excessive and irregular thickness of the skins, it is 

desirable at this stage of the process to split or shave them, although 
many tanners, especially those in the United States, postpone this 
until the tanning is complete. The splitting is effected with a machine 
of clever mechanism, its principal parts consisting of two metal roll- 
ers, revolving horizontally one above the other, between which passes 
the skin spread out smoothly. The advance edge of the skin is pre- 
sented to a keen blade, moving with great rapidity parallel with the 
line of contact of the rollers, thus splitting the skin into two pieces of 
equal superficial area, of which only the grain or outside portion is 
desirable for leather-making. The other half is sometimes used for 
making an inferior grade of leather, or cheap and somewhat deliques- 
cent size or glue, but ordinarily it goes to the waste heap to be con- 
verted into fertilizer. The thinned skins are puered with bran or dog 
dung, followed by drenching and a thorough working out on a beam 
to remove all traces of lime salts and other refuse materials, as already 
described on page 331, and thus made ready for the tanning solution. 

The skins are next steeped in tanks or vats containing successively 
stronger baths of the astringent infusion of oak bark, japonica, sumac, 

or any other tanning agency. For fancy shades of coloring, sumac 
only is us@d, asarule. During the first few days the skins are fre- 
quently ‘‘handled,” so that the liquor may quickly strike through 
them. This ‘‘ handling” or ‘‘ working” is cheaply effected by means 
of paddle wheels, which turn the skins over and over in the solution. 
The more they are worked by the paddle wheel, the larger the grain 
of the finished leather. From four to six weeks’ time is usually 
required to complete the tanning process, even with the use of paddle 
wheels. In England and Scotland large quantities of the skins are 
tanned by sewing together two skins, flesh to flesh, around the edges, 
so as to form sacks or bags, which are then filled with liquid sumac. 

This method is cheaper and gives a better color. It is also more 
expeditious, requiring usually less than one week. 

The tanned skins are next submitted to a sumac bath containing a 
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cleaning acid, such as oxalic acid or sulphuric acid, then ** struck out” 
and lightly oiled. They are afterwards selected for coloring, and 
dyed if desired. To *‘‘ finish” the skins, they are dampened, sammied 
or partly dried, and ‘‘struck out’—that is, stretched out on each side 
witha tool. Ifa bold grain be desired, in using the skins of old seals, 
they are embossed and dried out; but if the natural grain is retained 
they are blacked at once. A finish is imparted by a good bottom coat 
of logwood, prepared by subjecting 1 hundredweight of Campeachy 
hard wood and 5 pounds of carbonate of soda in 50 gallons of water 
until the logwood is extracted, the liquor being at once drained off. 

After airing slightly in a warm place the skins are ready for ‘‘ wet 
graining.” They are again dried out in a warm place, laid away to 
cool, and then seasoned with three-fourths of a pint of milk and 
about 13 pints of blood added to a gallon of water, which is rubbed in 
well with a stiff brush. The skins are now moistened with a mixture 
of milk and water, in the proportion of 1 to 6, and rolled up, half a 
dozen skins together, grain to grain. After a few hours they are 
rolled, grained off, and oiled with warm cod oil, when they are ready 
for the market. 
When carefully prepared, seal leather has greater strength and dura- 

bility in proportion to its weight than almost any other on the market, 
and on account of its choice and attractive grain it is very popular for 
such articles as cardcases, pocketbooks, shopping bags, etc. Much 
of it is enameled for belts and upper shoe leather. The market value 
of seal-skin leather in the United States is from $20 to $30 per dozen 
skins, equivalent to about 50 or 60 cents per square foot. 

The ‘‘ fast furs” or ‘* wool-seal” skins are blubbered in the same way 
as the ordinary pelts, and are sold to the fur trade in the salted state. 
By the fur-dressers they are washed and leathered as in the first stages 
of fur-seal dressing. The thickness of the pelt is reduced by shaving 
or by friction on an emery wheel. When the dressing is completed 
the hairs are dyed black or brown, scarcely any of these skins being 
left in the undyed state. They are used for various purposes, especially 
for gloves and military busbies. During some seasons they are fash- 
ionable for trimmings, and a brisk demand exists for them. This was 
especially the case during the early eighties, when they sold for $3 to 
$6 each, dressed. At present the average price in the dressed condition 

is $1 to $2 each. Many furriers—in America, at least—fail to recog- 
nize the fast furs as from a species of hair seals, considering them 
as the skins of a distinct and separate species, to which they give the 
name ‘* wool-seal.” 

On the Continent of Europe the bluebacks are used mostly for fur 
trimmings after they have been dressed with the hair on; but in Great 
Britain and America they are usually tanned for leather purposes. 
During the last season some blueback skins were tanned in this country 
with the hair on, but they did not take very well. 
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LEATHER FROM SEA-LION SKINS. 

Sea-lion hide was formerly considered unfit for tanning purposes, 
owing to its thickness and coarse texture, consequently the hunters 
taking these animals for oil-rendering rarely saved the skins; but at 
the present time the hide is worth as much as the oil. When properly 
tanned the skins of the young animals make a soft, velvety leather, 

quite popular for fancy articles. The thick hides of the old animals 
are used to a limited extent as a substitute for walrus hide in polishing 
wheels for metal-workers. It is much like bull-neck leather, and, 
although inferior to walrus polishing wheels, is prized by silversmiths 
for small work. The hides suitable for polishing purposes are one- 
fourth to one-half inch thick, weigh 30 to 40 pounds when tanned, 
and are worth about 30 to 40 cents per pound wholesale. The poor or 
cheap hides are used to some extent as glue stock. 

In preparing the skins of sea-lions for covering the Eskimo kaiaks 
or bidarkas, the green hides, as soon as removed from the animals, are 
closely rolled together and permitted to ‘‘sweat” until the hair 
becomes loosened, when it is readily removed by scraping with blunt 
knives or stone flensers. When ##haired, the moist skins are deftly 
sewed together in suitable patter!#fand stretched, flesh side out, over 
the boat frames, the entire structure being covered, with the exception 
of a circular hole or holes in the top. This boat is perfectly water- 
tight and substantial, and, although weighing usually less than 100 
pounds, will carry several hundred pe ds of goods in addition to the 
crew. Because of the softening innucnce of the water, after each 
day’s use the boat must be hauled up out of the water, turned bottom 
side up and air-dried during the night. Protected in this manner and 
oiled occasionally, it lasts many seasons. Sea-lion skins are also used 
to some extent for covering the bidarrahs, which differ from the 
bidarkas in that they are much larger and more substantial. Usually, 

however, walrus hides are used for that purpose. 
The natives make various other uses of sea-lion skins, such as tent 

coverings, harness for the sledge dogs and reindeer, and, in case of 
very young animals, even for clothing. When used for these purposes 
the hides are sweated, as when used for covering the bidarkas, then 
stretched for about ten days to cure, when they are taken down, 
rubbed between the hands to render them pliable, then cut into suita- 
ble size for use as may be desired. 

In the fisheries of the southern seas, sea-lion hides were sometimes 

saved and brought to port. In curing them for this purpose they 
were removed from the animal with half an inch of blubber adhering. 
After washing and while yet wet they were plentifully sprinkled with 
salt rubbed well into the fat, particularly around the edges and neck 
folds, and then packed in tiers in the ship’s hold. 

Sea-lion skins for fancy leather are tanned in precisely the same 
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manner as seal skins, and especially those of large seals. The only 
difference in treatment is due to the greater size and body of the 
former. On account of the difficulty in procuring sea-lion skins free 
from scars and markings, and also the ease with which its peculiar 
grain is imitated on seal leather, the great bulk of the sea-lion leather 
on the market is prepared from seal skins. The value of the genuine 
skins when converted into leather ranges from $2 to $12 each, accord- 
ing to their quality and freedom from damage. 

LEATHER FROM WALRUS SKINS. 

Formerly the principal use of walrus hides in Europe was for the 
rigging of vessels, for which it is especially adapted. For many years 
nearly all the rigging of vessels on the north coast of Norway and 
Russia was made of this article. The skins were also employed for 
protecting the rigging of vessels from chafing. Later came their use 
in northern Europe for manufacture into harness and sole leather. 

Then the thick heavy leather was adopted by silversmiths and other 
manufacturers of bright metal objects, for removing mars and scratches 
and to polish fine metal surfaces. The hide is particularly desirable 
for this purpose because of its peculiarly tough grain. It is usually 
cut into circular shape, forming a wheel of solid leather, but some- 
times a ring of leather is cemented to a wooden center by which it may 

be attached to a revolving head or mandril. Other than that made 
from bull neck, buffalo, or sea-lion hides, there is no satisfactory sub- 
stitute for walrus leather for these purposes. The thickest parts of 
the hide are the most valuable, and the demand at the present time is 
quite large, the principal silver works of the United States and Kurope 
making use of it. The London value of an average hide suitable for 
polishing purposes is in excess of $100. 

About 30,000 pounds of tanned walrus hides are imported into the 
United States annually. The import value is about $25,000 and the 
selling value after it is cut in the form of wheels is from $40,000 to 
90,000. The quantity used in Europe is probably double the amount 
of the importations into this country. A small quantity of walrus 
hide has been tanned on the Pacific coast of the United States, but 

the quality of the output is reported as inferior to that prepared in 
Great Britain. As shipped from the tanneries, the ‘‘ sides” weigh 
from 30 to 200 pounds. The cub sides weigh from 30 to 40 pounds, 
measure from + to $ inch in thickness, and are worth about 30 cents 

per pound. The largest sides weigh 180 to 200 pounds each, are 13 to 
2 inches thick, and sell for $1 to $1.25 per pound. The average sides 
weigh 80 or 90 pounds, are $ to 1 inch thick, and sell for 60 to 70 cents 
per pound. Of course, when cut into circular shape these are sold at 
very much higher prices. The average price paid by metal-workers 
in this country is probably between $1 and $2 per pound, and for the 
very thick hide as much as $5 per pound has been paid. 

F. C, 1902—22 
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Another use to which tanned walrus hide is put is as covering for 
the rollers used in ginning long-staple cotton, such as Sea Island or 
Egyptian. This is a comparatively recent use, yet probably 6,000 
pounds are consumed in the United States annually in this manner. 
The tanned hide is cut into thin strips and attached to the surface of 
the roller, entirely covering that portion that comes in contact with 
the cotton. It is peculiarly adapted to this use and much more satisfac- 
tory than bull-neck leather or any other material formerly employed. 

Formerly the light or thin hides of walrus were little used, as they 
were not suitable for polishing purposes, and therefore they were of 
small value. But during the last few years the leather made from 
these thin hides has become quite fashionable for such articles as card- 
cases, pocketbooks, belts, etc. For this purpose the leather is split and 
so tanned that the grain has a remarkably smooth velvety appearance. 

The process of tanning walrus hides depends on the purpose for 
which the finished material is designed. If intended for polishing pur- 
poses the hide should be tanned as thick and heavy as possible, with 
a hard, tough texture. The tanning of the heavy leather consumes 
from six months to one year or more when properly done. Accelera- 
tion of the process is likely to result in uneven texture, with the interior 
fibers imperfectly tanned. It is claimed that the best of the heavy 
hides are English tanned. 

For thin, pliable fancy leather, the skins are tanned in precisely the 
same manner as seal skins, except the changes and the greater length 
of time due to the superior thickness of the leather. It is proper to 
state, however, that the greater portion, indeed possibly 90 per cent, 
of the so-called ‘‘ walrus leather” manufactured into cardcases and 
other fancy articles is nothing more than seal leather with a walrus 
grain, which is easily given to it in the process of currying. The 
walrus skins are so difficult to obtain and are so frequently cut and 
damaged that they can not be economically used for fancy articles. 
The seal leather is equally durable, and when properly grained and 
finished the substitution can be detected by comparatively few persons. 

LEATHER FROM MANATEE AND DUGONG. 

For many years the market has received small quantities of curi- 
ously grained, tough, and durable leather made from hides of manatee 
and dugong. 

The manatee is found in the shallow waters of the tropical seas on 
both sides of the Atlantic and in the large tributary rivers. It occurs 
principally among the West Indian Islands, the coasts of Brazil and 
Florida, and on the Senegambian coast of Africa. Owing to its gre- 
garious and inactive habits it is easily killed. Being valuable for its 
oil as well as for its hides, it has been so extensively slaughtered that 
it is now quite scarce. 

The dugong or halicore is the manatee of the Asiatic and Australian 
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coasts. It differs from the Atlantic manatee only slightly in outward 
appearance, the difference being most noticeable in the shape of the 
tail, which in the dugong ends in flukes instead of being spoon-shaped. 

The dugong is reported as much less numerous than formerly. It 
attains a length of about 10 feet and is reddish brown in color, some- 
what lighter than the porpoise. The hide is so thick and tough that 
harpoons used by the whalers are almost ineffective in its capture. 

The skin of the manatee, as well as of the dugong, is hard and thick, 
exceeding 1 inch in places, and has comparatively few hairs on the 
surface. When removed and salted it is of a dark lead color. The 
number of skins received on the markets of Europe and America is 
relatively small, probably not exceeding 50 annually, most of which 
come from Queensland. They are tanned in the same manner as seal 
skins, but as they are larger and heavier more time is required. 

These skins produce the most characteristic grain of all marine 
leathers. It is quite unlike that of the seal, walrus, or sea-lion, con- 

sisting of closely associated and irregular rows of well-defined ridges, 
and at intervals of about one-half or three-fourths of an inch there 
are peculiar indentations or pin marks surrounded by a circular ridge, 
the locations of the hair follicles. Unlike that of walrus and sea-lion 
leather, this grain is rarely imitated. Indeed, it is difficult to make a 
satisfactory imitation. Owing to the small quantity received, there is 
no regular market for this leather and no standard price. It is used 
almost wholly for small articles, such as cardcases, belts, and the like. 

PORPOISE LEATHER. 

The most abundant porpoise on the Atlantic coast is the harbor 
porpoise or puffing pig, which occurs from Nova Scotia to the Gulf 
of Mexico, ascending the rivers to the limit of the brackish water. 
This species is not at present an object of fishery at any point on the 
United States coast, although occasionally it is taken incidentally in 
pound-nets and seines set for food-fish. Owing to the fact that the 
skins are rarely free from the markings of sharks’ teeth, they are not 
used for leather purposes to any great extent. 

Of much greater economic importance is the Hatteras porpoise or 
bottle-nosed dolphin, which occurs in great abundance on the coasts 
of the United States and Europe and at times has been the object of 
extensive fisheries. This species also has shark markings but the 
skins are usually in far better condition than those of the harbor 
porpoise. On the North Carolina and New Jersey coasts profitable 
fisheries have been maintained for its capture and its utilization for 
leather, oil, and even for food. 

Porpoise fishing has been prosecuted during the winter season since 
1810 at several points on the Atlantic coast, and especially along the 
**Banks” of North Carolina. It was abandoned for several years fol- 
lowing 1860 and again in 1893, the period of greatest extent being 
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from 1885 to 1590. During the last few years the fishery has not 
been prosecuted, owing to conditions in the leather market, but. it 
appears probable that it will be reestablished at an early date. 

The porpoise are dressed as soon as practicable after they are dead. 
The flippers and the dorsal fin are cut off and the skin and blubber cut 
along the middle of the back and of the abdomen from nose to fiukes, 
and the whole peeled off in two uniform parts, the hide and blubber 
being removed together. The halves are laid on an inclined beam, 
similar to that used by curriers, and the blubber shaved off and 
processed for extracting the oil, while the skins are salted for the tan- 
ners. The largest catch of porpoise on the coast is reported to have 
been about 20,000 in 1887. The value of the green hides was about $2 
per side, and when tanned they were worth $10 or $12 per side. 

The commercial porpoise leather of England is made from the skin 
of the beluga or white whale. This species attains a length of 18 feet 
or more, and averages perhaps 14 feet in length and 10 or 12 feet in 
circumference. Atseveral places along the coast of northern Europe, 
and toa much less extent in the Gulf of St. Lawrence, in Hudson Bay, 
on the coast of Newfoundland, etc., the beluga is captured chiefly for 
its hide, to be used in leather-making, and also for the oil that may be 
rendered from the blubber. The principal fishery is prosecuted by 
vessels from Dundee, Scotland, and from ports of Norway and Sweden. 
It is estimated that the annual take is over 7,000, of which 6,000 are 
obtained north of Europe, leaving 1,000 as the catch in the northern 
part of the American continent. The value of the hide when green is 
about $8 per side, and when tanned it averages probably $25 per side. 

While the skins of other cetaceans are occasionally tanned, the 
product is of no commercial importance. These skins are very spongy 
and usually have a villous or woolly surface. 

TANNING PORPOISE SKINS. 

According to Mr. R. G. Salomon, of Newark, N. J., to whom we 
are indebted for most of our information in regard to the method of 
tanning this leather, skins of the beluga and of the Hatteras porpoise 
are tanned in precisely the same manner, but the former require much 
longer time on account of the greater body. Both are received at 
the tanneries in a salted condition, and the first operation consists in 
cleaning out the salt by soaking them in water for two or three days, 
according to the state of the hides and the temperature of the water. 
After this soaking, they are washed thoroughly in warm water and 
again soaked for a day or so, and the grease worked out by hand or 
by machinery. They are next immersed in lime solution for a length 

of time depending on the condition of the hides, but usually much 
shorter than for cowhides. After liming they are bated and washed 
thoroughly to remove the lime and other impurities. The skins are 
now immersed in whatever tannic acid is desired. When half tanned 

they may be reduced to the required thickness by splitting, or this 
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operation may be postponed until the tanning is at anend. After the 
tanning is completed the nap is shaved off and the leather scoured and 
prepared for stuffing with oils and then finished in the usual manner. 
The new chrome or metallic tannages seem likely to produce excellent 
results in porpoise tanning and will doubtless soon be adopted. 

Most of the beluga skins are tanned in Dundee and Glasgow, but 
several small tanneries in the province of Quebec prepare this leather. 
Porpoise tanning in the United States has been mainly at Newark, N. J. 

Leather made from porpoise hides is remarkable for its tractility; 
a portion one square foot in area is easily drawn out to 14 feet in 
length, losing correspondingly in width, a feature possessed by few 
other leathers. This makes it especially adaptable for shoemaking, 
for in whatever direction the foot is thrust by the weight of the body 
the leather will adapt itself to that shape. It is also exceedingly dur- 
able, readily outlasting two or three pairs of calfskin shoes. It has 
another recommendation apparent only when it is wet; then it swells 
up, becoming almost twice as thick as in its dry condition, and absorbs 
water but allows very little to penetrate it. This, added to its strength 
and suppleness, makes it most desirable for hunting and wet-weather 
boots, since it is not easily penetrated by moisture under ordinary 
conditions. It is sold by the pound, the price varying from $2.25 to 
$3.75 per pound, each side weighing from 13 to4 pounds. Ordinarily 
a pound is sufficient for about three pairs of shoes. 

The skin of the beluga is among the very best for leather purposes 
of any obtained from either aquatic or land animals. It resembles 
the hide of the Hatteras porpoise in many respects, especially in hav- 
ing the fibers running mostly in one direction and in possessing great 
tractility. However, the beluga is more solid and durable than the 
latter. Beneath the nap it has a membrane like the ‘‘ shell” on the 
rump of a horse,“ which becomes soft and flexible in dressing and 
makes strong and durable leather. In comparing the tensile strength 
of the two, it is found that a shoestring of average size made of belug: 
sustains a weight of about 300 pounds, whereas one of Hatteras porpoise 
supports 85 to 100 pounds, and calfskin only 40 or 50 pounds. If a 
porpoise lace lasts three months, the life of a beluga lace subject to 
similar usage is said to be nearly two years. Beluga leather keeps its 
shape when made into shoes, whereas porpoise leather gives with the 
movement of the feet. Considering its great tensile strength and the 
large pieces obtainable, it is apparent that beluga leather is remarkably 
well adapted to the purpose of machinery belts. A continuous piece 
60 feet long and 18 inches wide has been cut from a single skin. 

a The shell in horsehide is the flat muscle spread over the horse’s rump from the tail to the forward 

point of the hips and extending down to the legs, making an oyal-formed sheet about 2 feet long and 

14 feet wide in the widest part. This muscle grows firmly to the grain of the skin and furnishes 

remarkable pulling power. When shaved clean of its sinewy matter and properly tanned, this shell 

makes most durable leather. The members of the equinal or horse family are said to be the only 

land animals possessing this membrane, but it extends nearly over the entire skin of the beluga. 
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Leather from the beluga is especially suitable for use as shoelaces 
on account of its tenacity and durability. That from the Hatteras por- 
poise was never much used for this purpose, owing to its unfavorable 
size, causing much loss in cutting. Many shoelaces made of inferior 
leather are sold as porpoise. The genuine can be easily distinguished 
by grasping it with the thumb and forefinger of each hand about one- 
half inch apart and contracting or pushing it together in the direction 
of its length, when the contracted portion will increase about one-third 
in width. ‘‘The genuineness of the article is positively assured by 
this simple test, for no other leather has this feature.” @ 

The beluga laces sell for about $8 or $10 per gross, while calfskin 
laces sell for about $1.25 per gross. No beluga laces are made in the 
United States, nor is the demand for them here of importance; but 
many are made in Scotland for the English and continental markets. 

LEATHER FROM ALLIGATOR SKINS. 

Occasional attempts to utilize the coriaceous epidermis of alligators 
in leather manufacture have been made for one hundred years or 
more, but not with much success until about 1855, when this novel 
leather became somewhat fashionable and a considerable demand devel- 
oped. The market, however, was not long continued, and after a few 
thousand hides had been shipped from the Gulf States the demand ended. 
During the civil war another raid was made upon these saurians to sup- 
ply shoe material, and they were again slaughtered in thousands; but 
with the cessation of hostilities and the restoration of free commerce in 
shoe materials, the alligators were again left to repose for a period. 

This rest, however, was only temporary, for about 1869 fickle fashion 
again called for the leather for manufacture into fancy slippers, boots, 
traveling bags, belts, cardcases, music rolls, ete. An immense demand 

was soon created for it, resulting in the slaughter of many thousands of 
the animals every year, giving employment to hundreds of men. The 
demand soon exceeded the productive capacity of our own country, 
and large numbers of skins were imported from Mexico and Central 
America. The consumption of this leather at present is greater than 
ever before, and owing to the large importations the market price is 
somewhat less than afew years ago. The output of the tanneries of 
the United States approximates 280,000 skins annually, worth about 

$420,000. It is among the most characteristic of all aquatic leathers— 
indeed, of all leathers—being curiously checkered in oblong divisions, 
known as ‘*‘scales” or ‘* bosses,” separated by intersecting grooves, and 
varying in size and character from the rough horn-like scutes on the back 
to smooth pliable markings on other parts of the body, giving the skin 
that peculiar effect which makes it so popular for leather purposes. 

There are several distinct varieties of alligator skins on the markets, 
the most important being the Floridian, Louisianan, and Mexican; 

aShoelaces, by R. G Salomon, 1886, p. 21. 
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rach differs from the others in certain well-detthed characteristics, and 

owing to these differences each variety has its special uses. 
The Florida skins are longer in the body—that is, from the fore 

legs to the hind legs—than those from Louisiana and Mexico, and 
consequently they are largely in demand by manufacturers of large 
handbags. They also have a number of so-called ‘* buttons” or ‘corn 
marks” on the inside or under surface of an equal number of the 
scutes, resulting from embedded horn-like tissues in the center of those 
scales. These increase the difficulty in tanning the skins and detract 
somewhat from the appearance of the finished article, and for this 
reason the Florida skins are ordinarily the cheapest on the market. 

The farther south the skins are secured in Florida the greater the 
number of ‘‘corn marks,” and those from the vicinity of Key West 
are almost valueless on this account. 

The Louisiana skins differ from those of Florida in the absence of the 
‘**corn marks” above noted, and from both the Florida and Mexican 

skins in being more pliable and in having the scales more artistically 
curved and shaped. Consequently they are preferred for such small 
articles as cardcases and pocketbooks, and usually sell at the highest 
prices. Skins obtained in Mississippi and Texas are similar to those 
secured in Louisiana, while those from Georgia and South Carolina are 
similar to the Florida skins, except that the ‘‘corn markings” are not 
so numerous. All the Florida and Louisiana skins show greater uni- 
formity of coloring, being of a bluish black on the upper surface and 
a peculiar bluish white on the under side. 

In addition to an absence of the characteristics above noted, the 

Mexican and Central American skins are distinguished by having from 
1 to 4 small dots or markings like pin holes near the caudal edge of 
each scale. The length of the Mexican skins varies greatly in propor- 
tion to the width, sometimes equaling that of the Florida skins. Those 
from the east coast of Mexico are the best, being lighter in color and 
with neat and attractively shaped scales. The west coast skins are 
yellowish in color when in the green state, and the scales are larger 
and not so artistically formed. The Florida and Louisiana skins are 
almost invariably split down the back, or rather along each side of the 
back, so as to preserve the under side in a solid piece, but most of the 
Mexican skins are split down the middle of the abdomen, keeping the 
back intaet, making what is commonly known as ‘‘ horn alligator.” 
On all of these hides the scales or bosses are far apart, without 

mutual articulation or overlapping. The number of nuchal scutes is 
usually four large ones, forming a square, separated on the median 
line, with a pair of small ones on front and another pair behind; there 
are 17 or 18 transverse series of dorsal scutes, the broadest series 

containing 8 scutes. 
The skins of the alligators or caymans from Brazil, Venezuela, and 

other South American countries are distinguished by having ® much 
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heavier or more horny covering than the foregoing. The cuticular 
plates on the back are articulated together, and those on the under 
surface are more strongly developed than in skins from Mexico or 

the United States. They are of very little value for leather purposes, 
owing to the difficulty in properly tanning them. 

Of the 280,000 skins used each year in the United States probably 
56 per cent are furnished by Mexico and Central America, 22 per cent 
by Florida, 20 per cent by Louisiana, and the remaining 2 per cent by 
the other Gulf States. The South American hides do not come on 
the market in the United States. 

The quantity of alligators has greatly decreased in all the Southern 
States, and it seems only a question of a few years when it will be 
impossible to obtain the hides at a price that will justify their general 
employment. Thousands of the animals have been slaughtered merely 
for sport, no use whatever being made of them. It is estimated that 
the number in Florida and Louisiana at present is less than 20 per cent 
of what it was twenty years ago. This decrease is attributed largely 
to the shooting of them in wanton sport. It has been deemed neces- 
sary to legislate for the protection of alligators in some localities, 
especially in Florida, owing to the rapid multiplication of the cane rat 
which threatened ruin to many harvests. There is a strong sentiment 
among the hunters in Florida and Louisiana favorable to a law inter- 
dicting the killing of those measuring less than 5 feet in length. 

The hide should be removed shortly after the animal is dead, for in 
the warm climates putrefaction ensues quickly and the value of the 
hide is depreciated. The operation is begun by cutting through the 
scaly covering longitudinally from the nose to the end of the tail, along 
either side of the horny ridge along the back, or in the middle of the 
under surface of the animal. The former is the usual method in 
Florida and Louisiana, while the latter is common in Mexico and 
in Central America. Formerly it was considered difficult to tan the 
horn-like back properly, but it is now prepared almost as readily as 
the more pliable portions, and its use is very extensive. 

After making the incision above noted, a cut is made running from 
the longitudinal one to and along the middle of each of the legs on 
their upper side; or, if the back is to be saved, along the under side, 
extending almost to the wrists. After cutting around the jaws, the 
skin is peeled off in a blanket piece. Great care should be exercised 
to avoid careless cuts in the membrane. A very large percentage of 
the hides received in the market are badly damaged in this manner. 
These knife cuts may be scarcely noticeable in the raw skins, but when 
dressed are so apparent as to render quite valueless the part of the 
skin in which they are contained, resulting in much waste. 

The hide should be salted immediately, the salt being carefully rubbed 
in all folds and crevices as well as over the entire inner surface of the 

skin, the use of coarse-grained salt being avoided. The edges along 
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the abdomen and the parts from the legs are folded over neatly and 
the entire skin rolled up in a compact bundle and placed in a dry, cool 
place. Many hides spoil by reason of insuflicient or indifferent salting, 
the grain side becoming so damaged that at best they are suitable only 

for second-class leather. After thorough curing, the salted hides are 
placed in boxes, barrels, or bags, and are bartered at the neighboring 
trading store, whence they are duly shipped to the tanneries. 

The price received by the hunters for alligator hides varies from 15 
cents to $2 each, according to the length and condition of the skin, 
and averages probably about 90 cents. Prime hides 5 feet long, with 
no cuts, scale slips, or other defects, are worth about 95 cents each, in 
trade, when the hunter sells them at the country stores, and about 
$1.10, cash, at the tanneries. Those measuring 7 feet are worth $1.55; 
6 feet, $1.12; 4 feet, 52 cents, and 3 feet, 25 cents. Little demand 
exists for those under 3 feet in length. 

TANNING ALLIGATOR HIDES. 

The principal tanneries in the United States handling alligator hides 
are situated at Newark, N. J., and New York City, N. Y. Some hides 
are also prepared in New Orleans, Jacksonville, and in one or two of 
the tanneries in Massachusetts. Many are also exported to Germany 
and to England and there tanned. Alligator bides of all lengths, 
from 2 feet up, are used, but those most in demand are about 7 feet 
long. Hides over 10 feet in length are not much used, owing not only 
to their scarcity but to the hardness of the cuticular plates, making 
them difficult to tan properly and almost valueless for leather purposes, 
although some over 17 feet long have been prepared. 

Formerly only the skin from the underpart and the sides of the 
animal was used, that from the back being so heavily armored with 
tough, horny plates and shields as to be of little value, except in case 
of very small hides. During recent years, however, a demand has 
existed for *‘ horn” alligator, i. e., leather from the back of the ani- 
mal, and this demand has been supplied by the importations from 
Mexico and Central America, a very large percentage of which are 
cut down the abdomen so as to preserve the back in one piece. The 
Louisiana and Florida skins are not cut ‘‘ horn back” because they 
are not so flexible on the back as the Mexican. 

On receipt at the tannery the hides are assorted according to their 
size, the small, medium, and large being treated separately on account 
of the difference in texture. With plenty of salt they are placed in a 
suitable storage room, whence they may be removed as required. 

In the process of preparing for tanning, the skins are first immersed 
in vats of clear water, the smaller ones remaining about two days and 
the larger ones six days, according to the condition of the membrane. 
When sufficiently soaked they are immersed in a solution of lime, 
which should not be so strong as for depilating, and there they remain 
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from eight to fifteen days, according to their size and the conditions 
of the water and the temperature. Each day the hides are reeled or 
removed into a stronger lime solution, great care being observed to 
avoid injuring the skin during this handling. The wet hides are now 
placed on a beam and shaved on the flesh side, all fat and superfluous 
flesh being removed. The bate of bran into which they next pass is 
made very weak, and in it the hides are gently agitated by means of a 
wheel, remaining there for ten to fifteen hours. 

The hides are next cleaned in a wash-wheel tank and then immersed 
in a vat of oak bark extract, gambia, or sumac liquor of about 4° 

strength. Every day or so the liquor is made stronger, increasing to 
about 20° at the end of eighteen or twenty days. A gentle agitation 
of the tanning liquor during the last ten or twelve days is very bene- 
ficial, as it aids in the more thorough tanning of the skins and pre- 
vents the sediment of the liquor from settling in the creases, which is 
liable to rot the tender portions, especially in case of small hides. 
The hides are removed from the tanning liquor and suspended in the 
open air for samming, or partial drying and hardening, so that they 
may be again shaved on the flesh side to further reduce the thickness. 
They are returned to the tan liquor, where they are reeled for four or 
five days, the strength of the liquor being increased from time to time. 

On removal from the tan liquor the second time, the hides are 
scoured with sumac water and selected for the different colors. Many 
are left in the natural color, yellowish brown. ‘The popular dyed 
effects are black, and various shades of brown, green, yellow, red, ete. 
The coloring is done in a bath with wood and aniline dyes, the immer- 
sion lasting from ten to sixty minutes. The skins are next stretched 
out, and in most cases nailed on wide boards or frames for drying, and 
when thoroughly dry they are ‘‘ staked” over iron beams or stakes for 
the purpose of making them flexible and pliable. If intended for 
shoes they are seasoned before staking, this consisting in stuffing them 
with tallow, fish oil, etc. But very few alligator hides are now pre- 
pared for shoe leather, since they are rather fancy for that purpose. 
After dressing them on the polishing machine, the skins are measured 
and stored in the warehouse or delivered to the leather manufacturers. 

Although green alligator hides are sold according to length, tanned 
hides are sold by the width of the leather at the widest part. The 
price for skins of standard grade ranges from $1 to $1.65 per 12 inches 
of width. Some skins tanned and dyed in a superior manner sell for 
$2 or more for single skins 24 feet in length. Asarule the Louisiana 
skins fetch the highest prices, and those from Florida the lowest. 

Initation alligator leather is now prepared in large quantities, prin- 
cipally from sheepskins or the buffing from cowhides. These are 
tanned according to the usual process, and before the skins are finished 
they are embossed with the characteristic alligator markings by pas- 
sing them between two rollers. 
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SKINS OF SHARKS, RAYS, AND DOG-FISH. 

The skins of sharks, rays, and dog-fish are commonly very rough and 
studded with numerous horny tuberculous markings or protuberances. 

Some have small imbricated and triangular scale-like tubercles; others 
unimbricated and nearly rhomboid, which in one species are ranged 
near each other in quincunxes, or they may be quite square, compact, _ 
and comparatively smooth on top. These protuberances are usually 
firmly fixed to the skin so that they are not easily separated therefrom. 
They are rough and hard and take a polish almost equal to stone. 

These skins, like those of all cartilaginous fishes, are very durable. 
A peculiarity, in addition to the markings above noted, is the non- 
porous character. The pores that are everywhere present in the skins 
of most mammals, which give the natural grain in the tanned leather, 
are entirely indiscernible in the skins of these fish. The result is to 
render them almost proof against water absorption. Although by 
skillful tanning the fibers of seal and other skins may be plumped and 
the body of the membrane solidified, yet much water exposure loosens 
up the fiber and gradually permits absorption. Not being of a porous 
nature, shark skin is naturally free from this defect. But the advan- 
tage is also a disadvantage in some respects. The nonporous leather 
is practically airproof as well as waterproof, and that is a serious 
defect when its use for footwear is considered. Beyond this, the 
skins of sharks and similar fishes may be prepared in a very durable, 
noncracking leather, for which many uses may be found. 

Formerly, large quantities of these skins were used for polishing 
wood, ivory, etc., for which they are excellent, owing to their rough- 
ness, hardness, and durability. But the great improvements made in 
preparing emery compositions and sandpapers have resulted in sub- 
stituting them almost entirely for polishing purposes. However, a 
small demand yet exists for shark skins for cabinet-workers’ use. 

The principal uses made of the skins of sharks and allied fishes at the 
present time are for covering jewel boxes, desk ornaments, cardcases, 
sword sheaths, sword grips, and a great variety of small articles for 
which the tuberculous markings peculiarly adapt them. The demand 
for these purposes, however, is small and restricted, and each producer 
has to develop his own market. Comparatively few of these skins are 
prepared in the United States, and diligent search among the tanneries 
and leather stores will result in the finding of only a few skins. Many, 
however, are prepared in France, Turkey, and other countries of 
southern Europe, and also in China and Japan. 
A Parisian manufacturer has made quite a reputation tanning the 

skin of a species of Malabar shark into morocco, and establishments 
in Turkey make green leather from the skin of the angel shark found 
in the Mediterranean Sea. The skin of the diamond shark obtained in 
the North Sea, and so called because of the shape of the markings or 
protuberances, is used to cover the sword grips of German officers, 
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and for this purpose is not surpassed by any material obtainable. Some 
parts of the skin of certain varieties of sharks when dried and hardened 
take a polish equal to that of stone, and bear a strong resemblance to 
the fossil coral porites, and are much used in the manufacture of orna- 
ments and jewelry. 

In preparing them for the use of cabinet-makers, shark skins are 
merely cleaned and not tanned. The hard, dry skins are soaked in 
lukewarm water for three or four days, shaved on the flesh side to 
remove surplus flesh and muscular tissue, and then dried. The skins 
of some species of sharks are so hard that they can not be shaved. 
The appearance of these skins is improved by bleaching, using chloride 
of lime and sulphuric acid. The durability of some of them is remark- 
able, outwearing many sheets of sandpaper of equal area. 

In tanning shark skin for leather or ornamental purposes an alum 
process is generally employed. Each establishment usually has its 
own particular method, but the general process is much the same, con- 
sisting of a preliminary soaking, liming, bating, and fleshing, and then 
tanning or preserving in an alum compound. The hard skins are first 
soaked in water four or five days, and then in limewater for two to six 
days, depending on the condition of the texture, temperature of water, 
etc. The skins are washed free of lime and bated in bran water; then 

shaved on the flesh side to remove all excess of flesh and the like. 
The alum solution in which they are immersed is composed of a pound 
of alum and one-fifth pound of salt to a gallon of water. The skins 
remain in the solution two or three days, with occasional stirring. 
On remoyal they are dried and are then ready for manufacturing. 

STURGEON SKINS. 

The skins of sturgeon are thick and unwieldy, and at first it might 
appear impossible to use them for any purpose other than glue or fer- 
tilizer stock. They are covered with rows of large prominent horny 
bosses, leaving space for comparatively little flexible membrane between 
each row. In the skin of the sturgeon common on the Pacific coast, 
and especially in the Columbia River, and those common in the Great 
Lakes and on the Atlantic coast the membrane between the rows of 
bosses may be tanned into a comparatively flexible and very durable 
leather, used as laces for mill belts and as durable as the belts them- 
selves. But it is as ornamental leather, employed so as to display the 
rows of bosses, that sturgeon skins are especially desirable. _ 

Some of these skins are remarkably attractive, particularly those 
from a species found on the coasts of Europe, which are distinguished 
by rows of small but very horny bosses, between which are numerous 
horny protuberances varying in form from a mere dot to beautiful, 
irregularly shaped bosses nearly half an inch inlength. (See plate 35.) 

Considerable variation exists in the methods of tanning sturgeon 
skins. Some varieties may be limed, while others go to pieces in a 
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lime solution. Alum and bark tannings are generally used, sometimes 
both together and at others first the alum and then the bark liquors. 
The method of tanning the skin shown in pl. 35 was as follows: This 
variety of skins is very oily, and half a gill of oil may be removed 
from the cavity beneath each of several of the bosses. The skin was 
soaked in lukewarm water for 24 days, and then beamed to remove all 
grease, surplus flesh, and the like. It was then immersed in a solution 
of 1 pound of alum and 4 ounces of salt to 1 gallon of water, where it 
remained about four days; then retanned in oak liquors, the strength 
of the liquor being increased daily. On removal from the tan liquor 
the skin was dried without any special finishing. 

BEAVER-TAIL SKINS. 

A very characteristic leather seen occasionally in the markets is 
made from the skin of beaver tails. This is one of the most curiously 
marked of all of the aquatic leathers, being entirely covered with 
unimbricated scale-like bosses of irregular outline, usually hexagonal, 
a few pentagonal, and some quadrangular, the sides in all cases being 
slightly curved. Each of the bosses is about a third of an inch or 
less in length. The tail itself is about 10 inches long and 4 or 5 
inches wide, and the skin produces a piece of leather about 8 inches 
square. Probably not over 50 pieces of this leather go on the market 
in the course of a year, but it might readily be increased to 20,000 or 
more. It is not especially durable and is used mainly for covering 
small jewelry boxes and the like. 

For the preparation of this leather the skin is removed by cutting 
an incision along the middle of the under side from the base to the 
end, and stripping it off in one piece. Sometimes this is done by the 
trappers, but more frequently the entire tails, preserved in salt, are 
received at the tanneries. The skin is cleared out by soaking in tepid 
water for a length of time ranging from two to eight days, according 
to its condition, and is then limed for two or three days. It is shaved 
on the flesh side and submitted to a japonica, sumac, or alum tanning 
solution for about two weeks, shaved again, and cleaned with a sumac 

or sulphuric acid solution, and then colored if desired. 
Very tough and durable leather may be made from the skin covering 

the body of the beaver. Before the adoption of the present method 
of cutting hatters’ furs the tanneries received many of the skins from 
which the fur had been clipped, and beaver leather was comparatively 
common in the markets. Among the Huron Indians, whose wants 
were largely supplied by the beaver, the skin was much used for belts, 

bags, thongs, and even tent coverings. At present, however, leather 
made from beaver skin is comparatively unknown, many dealers in 

fancy leathers never having seen any. The grain is noticeable, but 
not especially attractive, no more than that of pig skin. 
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WATER-SNAKE SKINS. 

The hide fiber of water snakes is scarcely distinguishable from that 
of alligator, being close and compact. - While its thinness and conse- 
quent lack of durability render it unsuitable for many purposes, the 
curious markings and the novelty make it desirable as covering for 
cardcases and other small articles. For this purpose the skins should 
be treated in such a manner as to retain their original coloring and 
appearance as much as possible. The market for these skins is so 
small that the tanning of them does not amount to an industry at any 
place, although probably more are prepared in France than in all other 
countries combined. The quantity prepared in the United States prob- 
ably does not exceed 100 skins a year on an average. 

In preparing these skins bark tanning is not often used, and most 
of the methods are secret, being the result of individual experiments. 

Mr. A. M. Villon gives the following process in use in some establish- 
ments in France where these skins are prepared. Theskins are soaked 
for a long time in water containing sulphate of zinc to prevent putre- 
faction. This requires at least ten days. They are fleshed, scraped, 
yashed by hand, and placed in a bath made of water, 1,000 parts; 

borax, 10; boracic acid, 100; tartaric acid, 25; precipitated alumina, 
as much as liquid will dissolve. They are left in this for a day, then 

transferred to bath No. 2, containing water, 1,000 parts; phosphate of 
zinc, 25; benzoate of aluminum, 25; glycerine, 50; alcohol, 20. 

They are left for a day in this solution, then placed in the first bath 
for a day, then back in the second bath for another day, this being 
continued for five or six days, when the tanning is usually completed, 
and the skins are dried, lightly staked, and finished off. 

SKINS OF GAR-FISH OR ARMORED FISH. 

Among the very ornamental fish skins seen in jewelry and novelty 
stores, and used for covering picture frames, cases and boxes of vari- 
ous sorts, is that of the gar-fish or armored fish. The skin of this fish 
is covered with slightly imbricated and firmly attached layers of rhom- 
boid horny cuticle. It is very hard and may be polished smooth and 
even, retaining an ivory-like finish. The rows of scale-like cuticle 
readily separate from the mass, but the rhomboid sections in each row 
remain firmly attached to each other. In using the skin as many rows 
of the sections as may be necessary are broken off, and these are bent 
and shaped as may be required, and firmly glued to the body of the 
frame or box. When the whole has been applied and thoroughly 
dried it is polished as desired. These skins are obtained mainly from 
Louisiana; only a few score are used annually. 

In preparing gar-fish skins for tanning they are first soaked in luke- 
warm water for from two to four days and cleaned of surplus flesh. 
In some establishments skins of this kind are not limed, owing to 
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their tendency toward disintegration when put through that process. 
If limed at all, it must be done very carefully in a weak solution. The 

skins are then bated in bran water for eight or ten hours and washed 
in lukewarm water. Next they go into the tan liquor, consisting of 

a solution of extract of bark, sumac, and alum. This liquor is made 
somewhat weak at first, and the strength is increased from day to day 
until the tanning is completed, usually at the end of ten or twelve days. 
After drying in a flat shape, the skin is ready for use. 

Certain tribes of savages have used the horny cuticle of the gar-fish 
in making breastplates which turn a knife or spear and even a hatchet, 
although they are readily pierced by bullets. With such a breastplate 
is usually worn a helmet of the skin of porcupine-fish, which is covered 
with formidable spines. The helmet serves not only as a protection 
to the head, but also as a weapon of offense in butting. 

FROG SKINS. 

The skins of frogs and toads are used to a limited extent for leather 
purposes. Two or three factories in Francé pay much attention to 
tanning them, obtaining the raw skins from northern Africa, Brazil, 
and other tropical regions. Elsewhere than in France comparatively 
few are tanned. Occasionally tanners in the vicinity of New York 
City prepare a few frog skins on special orders, but no regular market 
exists for them, and it would probably be difficult to find 50 prepared 
skins in all the tanneries and leather establishments of the country. 
This leather is thin and very pliable. It possesses a delicate but not 
especially attractive grain, and is used principally for cardcases and 
other small fancy articles. 

MISCELLANEOUS FISH SKINS. 

Although fish-skin leather can not yet be considered a commercial 
article, successful experiments have been made in the preparation of 
good leather from the skins of the cod, cusk, salmon, and other spe- 
cies. At Gloucester, Mass., shoes and gloves have been made from 

cod and cusk skins. Some very serviceable gloves were made at Berlin 
in 1880 from the skins of these fish sent from Gloucester. The skin 
of the wolf-fish (Anarhichas) is especially adapted to leather-making, 
and quantities of it have been placed on the market for cardcases, 
shopping-bags, and the like. In Egypt fish skins from the Red Sea are 
made into soles for shoes, and burbot skins have been used in Russia 

and Siberia to trim dresses. Eel skins have been largely used in Europe 
for binding books, and to a considerable extent in making whips, and 
have also been tanned and dyed and made into suspenders. In Tartary 
they are dried and oiled and used as a substitute for glass in windows. 

Along the Yukon River, the Amur River, and in other ‘northern 
regions as well, the skins of salmon, cod, and other fish are utilized 

garments. They are taken from the fish in blanket for making various g 
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pieces and the scales carefully removed. The skins are then dried 
and afterwards worked with a scraper until they become pliable. 
When finished the membrane resembles kid in appearance and soft- 
ness, but is almost as tough as parchment. They are frequently dyed 
brown, red, yellow, and indigo, and some of the garments are highly 
ornate. They are sewed together with fine thread, made also of fish 
skin. The American Museum of Natural History in New York has 
many of these garments, obtained principally from Eastern Siberia. 

Bags and sacks of various kinds, with capacity varying from a pint 
toa bushel or two, are made from fish skins by some primitive peoples. 
Nelson describes one made from salmon skin and intended for storing 
clothing. It is neatly sewed with sinew thread and ornamented with 
bands of russet-colored fish skins and white parchment-like skin from 
the throats of seals. The bottom is oval shaped, with the seam inside. 
The upper border is hemmed, and through a series of rawhide loops, 
sewed at intervals around the top, passes a cord of the same material 
for use as a drawstring in closing the bag. These bags are said to be 
in common use from the Lower Yukon to the Lower Kuskokwim. 

INTERNAL MEMBRANOUS TISSUES. 

In addition to the skins, certain internal membranous tissues of sey- 

eral aquatic mammals are used for purposes of leather, especially among 
primitive peoples. Prominent among these are the throat lining, stom- 
ach, and intestines of seals, fur-seals, sea-lions, and walrus. The throat 
linings of all these animals may be made into gloves and similar articles. 

The most important use of these membranes is for waterproof over- 
garments, or kamlaikas, from the intestines of pinnipeds, and especially 

of the sea-lion. For this purpose the intestines are distended with 
air, dried, and cut longitudinally, forming a long ribbon 3 or 4 inches 
wide. A number of these ribbons are neatly sewed together with a 
close seam in the pattern of a loose shirt, closed behind and before, 
provided with long sleeves, a hood fastened to the back of the neck 
for drawing over the head, and drawstrings around the wrists, neck, 
and bottom. These garments are very durable and are said to possess 

greater strength than india-rubber garments, are equally water-repel- 
lent, and are not affected by grease and oil. 

Walrus intestines were used by the Alaskan Eskimo in making sails 
for their bidarrahs, or family boats. Although its total weight is only 
about 4 pounds, the sail is remarkably strong and durable. 
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THE COMMON NAMES OF THE BASSES AND SUN-FISHES. 

By Hue M. suki. 

The strictly American family of fresh-water sun-fishes and basses 

(Centrarchide) consists of numerous species, including some of.our 

best-known fresh-water fishes, which are much sought by anglers and 

contribute largely to the food supply. The family is well represented 

in nearly all parts of the United States east of the Rocky Mountains, 

in Canada and Mexico, and one species. is found in California. 

Some of these fishes are known only to the ichthyologist and have 

no distinctive names by which the layman may designate them; others 

ean claim only book names which have never come into use and 

probably never will; and others have received a large number of vernac- 

ular names, some general and some local in their application. Some 

of the popular designations are appropriate and distinctive, but others 

are misleading, inaccurate, and indefinite, and much confusion has 

been occasioned thereby in popular literature and in legal papers. 

This compilation is offered in the belief that a key to the numerous 

names of these fishes will be useful to fishermen, fish-culturists, and 

legislators. There is no intention to lay undue stress on the impor- 

tance of common names; on the contrary, it is thought that the multi- 

plicity of names here shown serves to emphasize the necessity for 

definiteness which can, in many instances, be secured only through 

the use of the technical names. 

The common names are presented in two lists. In the first an effort 

is made to bring together, in alphabetical order, all the common names 

that have been applied to the sun-fishes in the United States and Can- 

ada, to show the distribution of these names, and to identify the species 

to which each common name is given. Practically all the names in 

print are recorded, together with a number of others reported by cor- 

respondents and associates, which have apparently not been printed. 

The following explanations of the list are given: 

1. The vernacular names are arranged in strict alphabetical order 

and are recorded in the various forms in which they are spelled or 

pronounced. The fish may be identified by its vernacular name by 

noting its technical name, and then, if necessary, referring to the 

latter in the systematic list of the members of the family. 

2. The geographical distribution of the names is indicated as accu- 

rately as possible.. Names used over a wide area and appearing often 

in print are marked ‘‘general.” The absence of locality indicates 

either a lack of knowledge as to where the name is employed or the 

appearance of the name only in books. 
35! OL 
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3. Whenever practicable a reference is given to a published record 

of the use of the name for the species and region cited. In the case 

of many names this record was the first known, but for other names, 

whose earliest application has not been determined, it has been con- 

sidered sufficient. to refer to a standard work. The works are men- 

tioned by numbers, which gorrespond to a full citation of titles and 

authors at the end of the paper. 

In the case of names which have not before appeared in ichthyo- 

logical literature or other writings, so far as known, the authority 

has been indicated by Roman numerals corresponding with those pre- 

fixed to the names of the following persons, all connected with the 

U.S. Fish Commission, who have furnished information: (7) Charles 
G. Atkins, (77) William Barnum, (777) 8. P. Bartlett, (77) John N. Cobb, 

(v) T. M. Cogswell, (vi) R. E. Coker, (viz) 8S. W. Downing, (viz) B. W. 

Evermann, (7) Waldo F. Hubbard, (a) Alexander Jones, (ai) W. C. 
Kendall, (i?) EK. F. Locke, (2777) W. F. Roberts, (av) Hugh M. Smith, 

(av) J. J. Stranahan, (xvi) John W. Titcomb, (xvi) S. G. Worth. 

The second list comprises the scientific and approved vernacular 

names of the Centrarchide, and under each species all the common 

names that have been applied to it. 

NOTES AND COMMENTS ON THE COMMON NAMES. 

The fertile imagination of Rafinesque induced him to coin many 

names for the members of this family, and he is responsible for a large 

proportion of the book names mentioned in the list. More recent 

writers have, however, contributed a number of such names, as will 

appear from the list. In some cases, where common names are given 

without comment in local lists of fishes and in general works, it has 

not been possible to determine whether they were in actual use or 

simply supplied by the writers. This compilation is therefore proba- 

bly subject to correction in a number of such names which could not 

be corroborated from other sources. 

The names ‘‘sun-fish,” ‘‘ bream,” and ‘‘ perch” are applied with lit- 

tle discrimination to all the smaller species, more especially those of 

the genera Lepomis and Hupomotis in the Southern States. ‘‘ Bream” 

is often corrupted to ‘‘ brim” and ‘‘ perch” to ‘‘peerch” or ‘‘ pearch.” 

The same names are also given to Pomoxis, Ambloplites, Cheenobryttus, 

and Centrarchus, with or without qualifying words. 

The name tobacco-box, which is applied to Hwpomotis gibbosus in 

Maryland and Virginia, doubtless was based on a real or supposed 

resemblance in size, form, or color to the old-fashioned pocket recep- 

tacles for smoking and chewing tobaeco. In regard to another fanci- 

ful name of this fish, ‘‘ Frank Forrester” remarked that ‘‘ the numer- 

ous spots on its body have procured for it the absurd name of 

pumpkin-seed in many States.” 

The two members of the genus Pomoxis are very Similar in appear- 

ance and habits, and exist together in many waters. It is, therefore, 
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ho wonder that they bear many of the same common names, although 

each has some particular appellations. 

“Strawberry bass and calico bass seem to be very appropriate desig- 

nations for Pomoxis sparoides and have the additional advantage of 

being already generally in use in a large district.” (Goode.) For 

Pomoxis annularis, crappie may be recommended. 

The names ‘‘campbellite” and ‘‘newlight,” which appear to have 

originated in Kentucky and to have spread thence to Indiana and 

Illinois, are said by Goode (33) to have been given to P. annularis “ by 

the irreverent during the great Campbellite movement in the West 

nearly half a century ago,” and Klippart (35) shows the origin of the 

name in Kentucky by recalling that the fish ‘‘appeared in the waters 

of that State simultaneously with the advent of the disciples of Rey. 

Alexander Campbell.” These names are seldom heard nowadays, 

but are carried along in the books on fishes and are interesting 

nomenclatural relics. That they have not entirely died out, however, 

is shown by the fact that as late as January, 1903, the Fish Commis- 

sion received from Kentucky an application for ‘‘newlights” for 

stocking a pond, and Dr. 8S. P. Bartlett, of the U.S. Fish Commission 

station at Quincy, Ill., reports that he has occasionally heard the 

name ‘‘ campbellite” in that State. Klippart attaches these names to 

P. sparoides, but other writers have restricted them to P. annularis. 
Monsieur Montpetit (‘‘ Les poissons d’eau douce du Canada”) thus 

discusses the names crappie and ecrapet: 

Crapet? Nothing similar exists in any French dictionary to designate a fish. I 

have reason to believe that the American word crappie is simply a transforma- 

tion by the ear of the Canadian word crapet, which must have been applied to 

this fish a long time before the colonists of New England could have known it. 

Whether this fish took the name of crappie in the limpid waters of the Great 

Lakes or in the muddy waters of the mouths of the Mississippi, there is not less 

reason to believe that this name is only the alteration of the French word crapet 

which was given to it, either in Canada or Louisiana, a century and more before 

the English had become acquainted with it. Aw! le crapet! That is an essen- 

tially Canadian expression which we have all heard from the mouth of our mother, 

when for some teasing trick or mischievous act she threatened us with soft and 

affectionate blows. Ah! le crapet! Which meant: ‘‘No matter by what end he 

is taken, he is always bristling, ready to do us an injury—he is a crapet.”’ 

The euphonious French name sac-a-lait (bag of milk) which is heard 

in the lower Mississippi Valley and now apparently is applied to other 

centrarchids as well as to P. annularis, to which it was originally 

given, has been corrupted to ‘‘suckley perch” in Louisiana near New 

Orleans. John Demon and shad, names mentioned by Mr. Goode as 

being applied to the crappie, have not recently been heard, and their 

geographical distribution is unknown to the compiler. According 

to Professor Evermann, tin-mouth and paper-mouth are names now 

often heard in Indiana, the former having reference to the color of 

the inside of the mouth of the crappie, the latter to the fact that the 

mouth tears easily when hooked. 
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Of the numerous names applied to members of the genus Microp- 

terus, none is so distinetive as black bass, with the qualifying terms 

large-mouthed and small-mouthed, and these are the designations 

which should be generally adopted and adhered to, even though few, 

if any, specimens are really black. 

Mr. Goode (33) recalls that ‘‘Charlevoix, a Jesuit missionary who 

explored Canada in 1721, mentions a fish called achigan, which is 
thought to have been the large-mouth.” M. Montpetit, in his ‘‘ Les 

poissons d’eau douce du Canada,” has adopted achigan as the most 

appropriate vernacular name and writes as follows regarding it: 

In the province of Quebec, in more than one American State, the name achigan 

will persist and will perhaps finally prevail even on the continent of Europe. By 
priority, recognized as a principle by the naturalists of Europe and America, it 

has incontestable titles, since for centuries and centuries, doubtless, before Lau- 

donniére called this fish salmoides the aborigines of Canada designated it under 

the name of achigan. It is a name of terror, the Algonquin name, picked up by 

Charlevoix and religiously preserved among us. One savant, versed in the say- 

age languages, the Rev. Father Lacomb. O. M. I., has claimed that the word 

means the fish which disputes, which struggles, which shakes and bungles the line. 

Those who have seen it at work will admit that that is just its description. 

Alphabetical list of the common names of the basses and sun-fishes. 

Common name. 

Achigan petite bouche- 
Bachelor 

Bachelor perch ______..- 
Bonded sun-fish 

Bar-fish 
Basse ee eer eae 
Bass hog-fish 

Bass'sun-fishis2: 2 25_-22 
Bayou bass --_--- 
Big-ear sun-fish 
Big-hnibasse sees) Genes 
Big-mowthose ss ee 
Big-mouth bass__-__- Clee 
Big-mouthed black bass 
Big-mouthed sun-fish _- 
Big-mouthed trout 
Big-nosed sun-fish 
Bitter-head 
Black-banded sun-fish__| 
Black bass 
Black bass of the Hu- | 

ron. 
Black crappie ........-- 
Black-eared pond-fish _- 

Black huron 
Black perch 

Black-tailed sun-fish ___- 
Black warmouth 
Bloody sun-fish 

Locality. 

Lake Michigan; Wis. 
General 22-22-- reese 

| Upper Miss. Valley- 
General 

Kentucky; Ohio? _ 
| Kentucky 

\intiitavoyist4g Se eet 

| Ohio 
Ohio Valley ists Soaps 

| 

eter | Remarks. Identification. 

9,28 | Indian ......- Micropterus salmoides. 
SF28r e252 dots Micropterus. 

onl BOO kee mene Micropterus salmoides. 
2834222 do ....---.| Micropterus. 
BSi| anos don as Micropterus dolomieu. 
Dorllt Mig See ee Pomoxis sparoides. 
Soe ears eet Pomoxis annularis. 

4 SSD ae pe Oe Se Do. 
24|\eBocka ee Enneacanthus obesus. 
1S ees dos Mesogonistius cheetodon. 

PANS Dera Ss onl eet ld aes) Pomoxis sparoides. 
SAB Se eS Se als Do. y 

Seen || ee eee ye ee lar | Micropterus. 
BL eBooks ae Micropterus dolomieu 

(young). 
1g eee dost: Acantharchus pomotis. 

Giese iis Sie Se al | Micropterus salmoides. 
31: |§Book= 2222222! | Lepomis megalotis. 
Of ep Ad ba ae ee P| Pomoxis sparoides. 
fof el OC Cheenobryttus gulosus. 

as aye od ST eed ee on ee oe | Micropterus salmoides. 
Quis eres ee ade Oo. 

2154.0) ee ee eee | Cheenobryttus gulosus. 
AQ S| 2 324 2252 | Micropterus salmoides. 
15} fell BOLO) Cee we Apomotis ischyrus. 

BeOS ily ot yes ome Pomoxis sparoides. 
VRRIIA SY o\0} ey sh 9 sees Mesogonistius cheetodon. 

budge |eescaneen- ceo s| WheEroptenius: 
1} WBOOk ees sseeee Micropterus salmoides. 

pL ieee ee ee ee | Pomoxis sparoides. 
Oia |pBOO keer nee | Lepomis pallidus. 

30K) eae =e doy Lepomis auritus. 
SIS CRs et sie Lepomis megalotis. 
1 See ee eee Lepomis cyanellus. 
31) (Bookeene=ne Do. 
6) |= 222% do 23252 Micropterus dolomieu. 
(ie ees OOeceeeree Micropterus salmoides. 

NOV SL nvid | ea tee ce ne one Micropterus dolomieu. 

LG | IBOOK) Seen eeee Cheenobryttus gulosus. 
PIP OT = cee 2 ad eee Amblopltes rupestris. 

Slyke os Sere Lepomis megalotis. 
On PBookwcsce eee Cheenobryttus gulosus. 

PAV taser Go zee see Lepomis megalotis. 



COMMON 

Alphabetical list of the common names of the basses and sun-fishes— 

Common name. 

Blue-and-green sun-fish 
Blue bass 
Blue bream 
Blue-fish 
Blue-gill (or blue-gills) - 

Blue-gilled bream 
15.1 Vaya CO pa, ee N.C 
Blue-mouthed sun-fish _ 
Blue perch.--.)~—-- =. 
Blue oul: -fish 

Bréme 
Bride perch 
Bridge perch 
Brilliant sun-fish 
Brim (see Bream) 
Bronze-backer______-.-- 
Bronzed centrarchus _- 
BTOWMUDAASe: oe. ee 
Brown river-bass- ---.-- 
Brown trout___-_-- 
BU alobassoe ses. e252 
Buffalo sun-fish________- 
Butter-fish 
@alico basses 22 S.2222_- 
Calico bream 
Campbellite 

D 
Chain-sided sun-fish___- 
Chain side 
Gemduapin perch 

Chup. robin 
Common bass=2-2-25---- 
Common sun-fish 

Copper-headed bream -- 
Copper-nosed bream -_- 

Crapet calicot 
Crapet jaune 
Crapet mondoux -_-_----- 
Crapet noir 
Crapetivert==2..2 = -5.-- 
Crappie 

Crappy (see Crappie) -- 
pErle (see Crappie), - 

1D Toye 
py (see Crappie) -- 

Dat ardee 
Dolly Varden 
Dotted painted-tail_-____ 
Diwark pass)s e225 see 
Eared sun-fish - -___- — 
Female perch 
sige 

Fresh-water bass 
Fresh-water perch 
Fresh-water sun-fish 

NAMES 

Locality. 

General 
Ohio Valley 
Maumee River, O.; 

Maine; Mass 
Maine 

States. 

General 
NC: 

Refer- | 
ence. 

23 
31 

OF THE BASSES AND SUN-FISHES. 

Remarks. 

Book 

359 

Continued. 

Identification. 

Lepomis cyanellus. 
Do. 

Lepomis pallidus. 
Lepomis cyanellus. 
Lepomis pallidus, 

Lepomis cyanellus. 

_Enneacanthus simulans 
et gloriosus. 

Eupomotis gibbosus. 
Lepomis auritus. 
Ambloplites rupestris. 

Cheenobryttus gulosus. 
Lepomis auritus. 
Eupomotis gibbosus. 
Lepomis, Eupomotis,ete. 

Ambloplites rupestris. 
Micropterus salmoides. 
Pomoxis annularis. 

| Lepomis megalotis. 
Lepomis, Eupomotis,ete 
Micropterus dolomieu. 
Ambloplites rupestris. 
Meroueorus dolomieu. 

0. 
Do. 

Cheenobryttus gulosus. 
Lepomis cyanellus. 
Pomoxis sparoides. 

Do. 
Do. 

Pomoxis sparoides? 
Pomoxis annularis. 
Lepomis macrocheirus. a d 

Lepomis punctatus. 
Pomoxis annularis. 
Pomoxis sparoides. 
Cheenobryttus gulosus. 
Micropterus salmoides. 
Eupomotis gibbosus? 
Micropterus salmoides. 
Eupomotis gibbosus, Le- 
pomis megalotis. 

Lepomis pallidus. 
Oo. 

Micropterus salmoides. 
Pomoxis, etc. 
Pomoxis sparoides. 
Eupomotis gibbosus. 
ABnDIOD ICS rupestris. 

Do. 
Do. 

Pomoxis annularis. 
Pomoxis sparoides. 

Ambloplites rupestris. 

Lepomis pallidus. 
Pomoxis sparoides. 
Micropterus salmoides. 
Micropterus dolomieu. 
Lepomis megalotis. 
Eupomotis gibbosus. 

Do. 
Lepomis auritus. 
Centrarchus macrop- 

terus. 
Lepomis auritus. 
Eupomotis gibbosus. 
Centrarchus macrop- 

terus. 
Ambloplites rupestris. 
Eupomotis gibbosus. 
Lepomis auritus. 
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Alphabetical list of the common names of the basses and sun-fishes—Continued. 

Common name. Locality. Hetpe i Remarks. | Identification. 

Fresh-water trout _----- SuGunGasy Hla Soe : 35 eee ee eee oF | Micropterus salmoides. 

Gilded'sun-fishi sarees tere oan 2 oe { ate |Book aes oe ; Lepomis macrocheirus. 
? 

Goggle-eye-_....-------- General in West _--- Ob eres em cl | Ambloplites rupestris. 
DOxsoSs er. 2st eke oe GeneralsNn. C2 Nexa| ai Syoolll eases see ee | Cheenobryttus gulosus. 
IDO Sos See eae ee Southern States -_-- fof See ees eee oie , Pomoxis sparoides. 
1B Yate Re pee Sneha Ue we chee a eee Be ee iia ea ce ; Pomoxis annularis. _ 

Goggle-eyed bass-_-----. OO aie ee oe PALAB Yi | Stove Sees A Ambloplites rupestris. 
Goggle-eyed perch --_-_-- Southern States ---- Skate ease ee Pomoxis sparoides. 

iD fo ice eae at eh cig cies Gees ae see ee ae Nee oe ld See ee eee Lepomis auritus ? 
Goldibass aaa sae Ohio Valley --------- BI S56 ee ee Micropterus dolomieu. 
Gold=tish aeons Ohiovetewseeensa ae pl ee Serene Lepomis macrocheirus. 
Goldring sss Ohio "Valley Baa ee BD Gabe oo eey sae Pomoxis annularis. 
Gold-ring pomoxiseses essa eee eee Bil |) LBLOON een Do: Y 
Grass basse. seo IbaYoles Wikhehey oes viii, oT ue en Micropterus salmoides. 

Lake Erie; Ohio: II11.; PE a len (ee setae oem . c Do. stp he ee { Miss. Valley. aaiiel RCT nah ae Pe RGs Bpaolies 

(Graybadsenes- seca ee Mi CHa esa eee eee Bl See eee Micropterus salmoides. 
Green basse ee Mich.; Ohio River __ Sha. ee eee eee Oo. ? 

Pe aE Spee Eh OWE IKiy a0 see en een AQ uk t2 2ais2 Ce Micropterus dolomieu. 
Green perches sae ie ne eee we ae (1h aR ener ees ee Micropterus sp. 
Green sun-fish_________- Generalete eee BME See ce ae oes Lepomis cyanellus. 
Green trout SK BXo Vind ci ee ee eee Micropterus salmoides. 

Quieter ee ase Oe Se ae Micropterus dolomieu. 
(Growleie eae ee a bocce eee oe mremeel [luk ee On| pODSOletem ces Micropterus salmoides. 
Earle qantas. chee tees cea ae een oe roe | BES. OO kee menepeeees Eupomotis gibbosus. 
Hom bass™ ssa). escent | FOhio Valleys te eee eo | Eee Micropterus dolomieu 

(young). 
TELRTIIO TG ee ene, ate ER es rs ree ne eee || | ee ne | BOOK: -aennnee *Micropterus salmoides. 
JDoOhM Demon i kyes esse eee eae Oa WA wate ieee cie Sewn Meare Pomoxis annularis. 
SUPE OWE eee SNC ote oe Se oN SRV ATT! 9) eee ce Chenobryttus gulosus. 
dinates 2 el Nl se eal isioiindavercn Shiny) 22 i! ee es Micropterus salmoides 

et dolomieu. 
CGS) ONE PS eg eared Lepomis auritus. 

DOt ene aa eee Eupomotis gibbosus. 
Malke'basseoa: ses ee oene Ambloplites rupestris. 

DOs ee st ee ears Micropterus salmoides. 
IDO Saas oe eee Ea sae Pomoxis sparoides. 

Lake crappie ____...---- Do. 
Lake Erie bass_-_....__-- 
Lake Huron black bass- 
Kamplighters 2) 
Large-finned bass -__.-- 

Large-mouthed bass - 
Large-mouthed black | 

bass. 
Large-scaled sun-fish __| 
eather-ear. -._...-_2..- 

Little bream 
Little red-eye 
Little sun-fish 

Do. 
Long-finned sun-fish - 

Many- auieed sun-fish _ 
Marsh bass ----- 
Mill-pond chub 
Mill-pond flier _=_______- 
Mill-pond perch 

More-mouth bream ___-_ 
Moss: bass #62 es 
Mountain trout 
Mud bass 

5B Yo ee ae Ls ee eS sf 
Mud chub 
WibealjoryRola oe ee Ee 
Mud sun-fish 

Northern crappie -_...- 
Northern pomotis- -.... 
Obscure fresh-water 

bass. 
Orange-spotted sun-fish 
Oswego bass..........-.- Great Lakes; New 

York. 

A at Cheenobryttus gulosus. 

Do. 
Micropterus salmoides. 
Pomoxis sparoides. 
Centrarchus macrop 

terus. 
Micropterds salmoides. 

oO. 

Lepomis megalotis. 
Lepomis auritus. 

Do. 
Micropterus dolomieu 

(young). 
Enneacanthus obesus. 
Lepomis cyanellus. 
Enneacanthus. 

| Lepomis megaiotis. 
Lepomis auritus. 
Centrarchus macrop- 

terus. 
Do. 

Micropterds salmoides. 
| oO 
| Pomoxis sparoides. 
| Centrarchus macrop- 
| _terus. 
| Micropterus dolomieu 

(young). 

Micropterus salmoides. 
| Micropterus dolomieu. 
Micropterus salmoides. 
Acantharchus pomotis. 

| Cheenobryttus gulosus. 
Acantharchus pomotis. 

Do. 
| Pomoxis sparoides ? 
Pomoxis annularis. 
Pomoxis sparoides. 

| Eupomotis gibbosus. 
Micropterus dolomieu. 

Lepomis humilis. 
Micropterus salmoides. 
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Alphabetical list of the common names of the basses and sun-fishes—Continued, 

Common name. Locality. Bee Remarks. Identification. 

Painted-tail........---.- (O} cate Ea ae se Slt leceatweecpe se eee Micropterus salmoides. 
Pale crappie. _-..- -.-.-- Vics eo SENSE oak Se Lilt, | Pees sees se ee Pomoxis annularis. 
Palesrivercoass cease keen mae ete ree Lo BIS BOOK sancs = — Micropterus salmoides. 
Pallictsumanshy ss sss jee sonata en eta e = o> - ah eee (OVE ee Eupomotis pallidus. 
Paper-mouth - .....--.--- Unters Vill |e oe= see eee Pomoxis annularis. 
Pearch or peerch- ------ Southern States -.-.|---------- Corruption --| Lepomis, Eupomotis, etc. 
LET Rel Le a ee ee eee General -.2...2-.s5-- 8 | i Do. 

OR ee ee a See eee eee 9 Centrarchus macrop- 
terus. 

WO SA se. Sooo 5 Bena n as = Southern States - (Ree esas one Rae Micropterus salmoides 
et dolomieu. 

DO! sss necaacee=s-sees aoe GOW nase ete eee | Oe | bem aes 2 oes Cheenobryttus gulosus. 
IDGEER Reaves ee oe (OP GE Saas See BU Esk ae eee es Archoplites interruptus. 

Perch-mouth bream ---| Florida --....-.-.---- >.< Pe eatery Cheenobryttus gulosus. 
ROG! DORON Cas eeaa See ses|| Seer es aeeee se eee sees BO MB00 keaeeeneas Eupomotis gibbosus. 

DOes se shee aast =~ 2 Ohio? =--5- seh 2 oss QO NE aoe ea cee nee Micropterus salmoides. 
Pumpkin-seed ---------- New. Hneland cand: |" os 0hoon |paeeen asses Eupomotis gibbosus. 

Middle States. 
Quivers os--50.--5252--~ Main ereet o258e esac Ti|| See CER ea ae Lepomis auritus. 

0 aR eee eee GOlssei eee eee its Seema eee een Eupomotis gibbosus. 
IRaZOL-DAGK eee e- - oe e nl esan hoe coweaseeeans ORSs sa) Pomoxis sparoides. 
Red-bellied bream ------ NEC eS ee Oe Bus| ee bree eee seam ee Lepomis auritus. 

ID fee Se eee ee | eee eee sere i | PBOOK a= sas ane Lepomis megalotis. 
Red-bellied perch ---..- a a Ws Atlantic Ol om See ak eee soe ee | Lepomis auritus. 

ates. 
Do ae ae ae ere (Cee ae ee ee eee | Lepomis megalotis. 

Red-bellied robin perch | N. C -_------ | Lepomis auritus. 
IRédsbelliy ae. 225 Leth sae do Do. 

DOs Soe eee eee eae (ClO See ey ese Eupomotis gibbosus. 
IDO} See eee Ohio Valley Lepomis megalotis. 

eGebreasbossses oe -| (Seas aes eaten ae | Lepomis auritus. 
IRed-6yie = -o2642-2=5-4-2 General Ambloplites rupestris. 

WOS tees Seon sate ee bon 2 GOs sme oe reese Cheenobryttus gulosus. 
IDO Es 5 eae ae eee Tn Oise eee Lepomis cyanellus. 
1D eee Seen AKO ae See cage Been Micropterus dolomieu. 

Red-eyed bream -------- sn Atlantic Bot Sees Seat Cho Ambloplites rupestris. 
ates. 

MD One tvacweewa nc bescee Towa; Ark.; Ohio’ __| 17,24,25 | Book ?_-.----- Cheenobryttus gulosus. 
Red-eyed perch -------- Genera lessees ee eee ee oe oe eee Ambloplites rupestris. 
Red-cyed sun-tish).< 222s) 2... Js520-~ sco -o-5 se 215 | Bookses-==-=3 Lepomis megalotis. 

1G Sse ee Re | es Se ae ae Sh eeea doe==—=— Ambloplites rupestris. 
Red-headed bream - ---- 1 Bi as ae a oR ae ee ene eS Lepomis auritus. 
Hedsperenic= 22: 2. == 3 Dex Lee eee eee (Gl ase Sees aber Lepomis miniatus. 

WO berena- ase ga Georgia RAV) Ere eee sera Lepomis auritus. 
Red-spotted sun-fish__-_| Miss.; Ark.; Iowa?_- 11, 25) | Book ?_- --=--- Lepomis humilis. 
ied sun-tish =~. -..--=--- Xs eocete ee Lepomis auritus. 
Red-tailed bream_ ------ Pail ead Sa ate ere Do. 
Red-tailed pomotis - ---- 30) BOO Kees ene Do. 
Riven bass2u--25-6cs 2 AO ga ee Sea ees Micropterus salmoides. 

OME ae een tenee san OA ee sees see Micropterus dolomieu. 
River crappie ---------- TT eee ee See Pomoxis annularis. 
Roaches s:- 25. --< 5-22 25-- by SUE Sees ea Lepomis auritus. 

1D Yo} eae ene 9 OE 1 exe |e eee ee Eupomotis gibbosus. 
Mose esc: Sea ee 1AM Set ee Pomoxis sparoides. 

IR(6| olin SS et eas SOY | eeeee se meee ee Lepomis auritus. 
1D Yo SESS See ee ae eee BOW yee rape | Eupomotis gibbosus. 

Ropini perch): -- 2-22-25. (6) Gai eee es a Ree te Lepomis auritus. 
(Doe See eames Vases Caan x05 2 BiH 3109: 0 Se eens eee Eupomotis gibbosus. 

Rockbassee,.e--2-5-- =" Genera lean see 28 | tare = serena Ambloplites rupestris. 
(0) eae Ree rh as |e Sees See ae Oe see ee | Micropterus sp. 

ROC Kan Sheeran as bene Sw Allee ESE eee 227 | Booka. ssase-= Pomoxis sparoides. 
ISOM ORD ASS e = ean eee -e =| ote eee ke LG ESE Com eeeas| Centrarchus. 
Gums GMS Hise sss 2s So a ee es No} dee Copers esa Cenirarcbus macrop- 

erus. 
(CUS eee eed oe ae ee BOBS hese Be Eupomotis gibbosus. 

Sac-a-lait (lai) Sule ses See ee Pomoxis annularis. 
Sac-a-lait Relies a ah ee Cheenobryttus gulosus? 

(0 ee eee erie pease UT) |S ee ee Centrarchus macrop- 
terus? 

DOP sso sesseterseees (Ri sede eeeeesae Pomoxis sparoides. 
1DCpiat Seah See eS (ge een eee es Pomoxis annularis. 

Sacramomso poren ee ese eee oe eee eee =a Books s=- = Archoplites interruptus. 
Salmon-formed grow- | ....---------------+--- Lon sesce Gort tent Micropterus salmoides. 

er. 
Sane perelin asses NOs oesee eee eee LS 35) eee onsen peer Eupomotis gibbosus. 

DO eae Oa eee ee Se | Orne anaes es Opole. eee Pomoxis sparoides. 
SAC eee eee ee Pek ee eee ne ome Oi | Pee ee eae Pomoxis annularis. 
Shell-cracker -......---- Wlorida/ see wssss-soes RAD oe ye ae ee! | Eupomotis holbrooki. 
SHinin eo basses see eee |b eee eeae menos eee Wis BOOk-see.cee- Centrarchus macrop- 

a terus. 
Silveribasseaces aoe cnes UE eee ee Oa | Bae ee Pomoxis sparoides. 
Silverperchys-s---2cs--— Ohio Valley --------- £34 bd ers, Seas yey etd Pomoxis annularis. 

i 5 Yo epee ma AO eee ae Os) barter et | Pomoxis sparoides. 
SIGU PD DRDRAS sesso ene oe lene eae anes are 9 | Micropterus salmoides. 
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Alphabetical list of the common names of the basses and sun-fishes—Continued. 

Common name. Locality. 

Smallioreentsum-fish esl s ee ~ seen oe ee 
Small-mouthed bass_-_.-| General -_--.-------- 
Small-mouthed black |----.- Cho eee ee tee St 

bass. 
Southermehubseerseacee| ean aee. sae oscee es eeeeee 
Soubhernicersp pices sss |e ee oe cee eee ee 
Speckled bass__--_---.-- VM Cee nes es eel 
Speckled hen ._....--... Canddasr "sen s3 

Speckled perch--_---__-- {Pac Ark Gai. 

DOS: 22 eh or hee elle ae ed Rees ee oe a Se ye 
Spobted buss sos ss ea eee eee ee sees 
Spottedubresmis es es ees ce eee oe eon eee 
Spotted perch --..-...-- Mori da === sesns semen 
Spottedmivierbass=.-o-olle-- sees sone eee eee 
Spotteditrout: == ee Gams Rect r hse arse eare 
Str; hy bassE== see eo MiGheindeeses eases 

Se Se 5 eae OhiOe se een eee 
Str; Eaanee TY Dass ee =e eC NCLal 2a kane, 
Strawiberyyperchs=22-24||2.<stecic-ceactscenscees 

Stresked-cheekswrivier-s|\e-s----2o5esenec hoes 
bass.. : 

Streaked-head_--__--- =a Ohionvalley esses 
Striped bass)222.-------- Cpa uuaee Lake, 

Suckleyiperchee 22k 2 | Maan ene eee 
Sunt bassissee a >= eeeeee ING Ara ereocr See ae 
Sune fi She eee ee eee eo eee ae ee 

Oy pet ea see ee N. cS Southern 
States. 

WOSS ee cease eee ee loam ate ete = Seno aes 
WOs sks yeaa se eee Generale ene 

Sun-tishybass esses Kentucky River _-_-- 
Sun=fisheriver-passicet 24 |e a—eseeene eee aee 
Sumniyges9- a eee eee INaWes Nine ee eee 
Sun perchvesssese ee s= MAS ha eae oe eee cee 

DOS ties se eee Monn sco ate lessee 
DOM aes Seek ot Seek Pan ene eee eee 
DOR ree eee Cates = sess Pe 

SunMitrouteen sees eas Gases eee 
SWatom teens eee eens IN, NS Vibieee secs eee 
Swear oassesss sees eee Opec ee ee ee 
SWeOPO = see ee eee ease eee does Meee 
Swe20) Dass aae aan es a eae Gol a2 a2e8 (So ae=3 
AMMIPSLICTOPDIC Hess sass ||P seek ae eee 
Min=IM Obs ne, Foca LL ee eee eee all! 

Over esses: see Ohio Valley; Ind - 
Mingperche:: aha ere peal eer ais Ae Se aoe 
MObaCECO- NOx ea-- ae eaee | Ma. Vie GD) Clee ee 
TMromtee seis eae ot ee eee Southern States ---- 

Prout basse. sesso Ohio Valley --------- 
(Prowtsperche=---seae-= Ohio Valley, South- 

; ern States. 
Mrout tl Ver-VASss 425 -4|(= -.2-o sss-c55-e=se see 
Warm-mouphperches-e lt Gatircsss.saassseeeeea— 

Warmouths---seeeere Generall222. se2224 
Warmouth bream--.--.-- Da soee ee eee Be 
Warmouth perch __---- SaCasGatwhlasse 2 
Mie Shimane Sao eee IN Ci Viasaoe ete ee 
AVVED TRG OES A feces Saal ee ee ye Mee apes 

DONS teense saree Ohio Valley ----- ---- 
AWANILS CROP DLOss ssa ee tall ec ree ee see eee ene 
Ete One hee oes eel ae Vien eee 

Bees iti yt Al ba Chepeete se eee 
White Salmonpose cee Widice ens eee 
White trout 225 esse WAGGA oe ee ee 

DOleeeiescisgs .| Ohio Valley ---.------ 
Wide-mouthsun-fish...| -.--..-----. 2-2 --22.-2 
Yaw-mouth perch_-..._. Ga ere es ee ee 
Wollowiibass eases nase Ohio Valley, Chau- 

tauqua Lake, N.Y. 
eS a Pere OhioaVialleya2-2 ee 

Yellow-beliy A Pe ale Rte Wide seINi © Sac aan ee <5 
1D Yok See ees ese NG Cs se Wace 

Wellow rears ae sos So ee ee ee eee 
Wollow perehes-asasseee fee Gaeta 

(0 eee SE ee ae Sea se aes eee eres 

Do. | Ohio Valley se sses 
Yellow pond per ye ea AR aR ha ae Uy se 

Refer- Ears : : 
aaa Remarks. Identification. 

Pes ed BY010) 2 ey see Lepomis megalotis. 
DS, Sie ae ee See Micropterus dolomieu. 
ar sctaeeea| Seeteasee sc cseee Do. 

34 |p BOOK. o.2-2s—— Micropterus salmoides. 
De ee a Goes wee Pomoxis annularis. 
Bh ee ee ed Pomoxis sparoides. 

OFS pei iee2 ee ao eee Micropterus sp. 

10, 35, 36 | ---.------------ Pomoxis s id VEEW acne ne ees paroides. 

PN paar Sache Sa Pomoxis annularis. 
O34) cae a Se ec Micropterus sp. 

SiGe aoe Meee Lepomis punctatus. 
Kl, |e oe ee Pomoxis sparoides. 
31 Bookeee=s-—-5 Micropterus dolomieu. 
BO | Gees ae eee Pomoxis sparoides. 

POs VALIY |e oe on Se, cee Micropterus salmoides. 
Wale ee sae secs Pomoxis sparoides. 

Syl bese eee Do. 
dl ee ten ee a a Pomoxis sparoides.et an- 

nularis. F 
315 Books a= Micropterus dolomieu. 

Sl EBOOKeaesseee= Do. 
VALI | eee ee ee Micropterus salmoides. 

pease Cor.Sac-a-lait|} Pomoxis annularis. 
Eupomotis gibbosus. 
Ambloplites rupestris. 

35, Centrarchus macropte 
rus. 

Cheenobryttus gulosus. 
eee eee | Lepomis, Eupomotis, etc. 

Ambloplte rupestris. 
oO 

Eupomotis gibbosus. 
Lepomis megalotis. 
Ambloplites rupestris. 
Lepomis auritus. 

iv, 
iv, 
iv, 
iv, X 

2, iii 
2 viii 

35 
14, viii 

31, 34 
18, 36 | 

36 
13 

xi, XV 
xi 

9,31 
29 

Cor. War- 

Pomoxis sparoides. 
Cheenobryttus gulosus. 
Micropterus dolomieu. 

Pomoxis annularis. 
Pomoxis sparoides. 
Pomoxis annularis. 

Oo. 
Eupomotis gibbosus. 
Micropterus salmoides 

et dolomieu. 
MDC HOp teri dolomieu. 

0. 

Do. 
Cheenobryttus gulosus. 

Micr opter us salmoides. 

Ambloplites rupestris. 
Pomoxis annularis. 

Do. 
Pomoxis sparoides. 
Micropterus salmoides. 

Do. 
Micropterus dolomieu. 
Cheenobryttus gulosus. 

0. 
Micropterus dolomieu. 

Micropterus salmoides. 
Lepomis auritus. 
Mepomote ibbosus. 
Lepomis holbrooki. 
Lepomis auritus. 
Eupomotis gibbosus. 
Micropterus dolomieu. 
Micropterus salmoides. 



COMMON NAMES OF THE BASSES AND SUN-FISHES. 363 

Systematic list of the basses and sun-fishes, with the common names applied to 

each species shown thereunder, “ 

1. Pomoxis sparoides (Lacépéde). Strawberry Bass; Calico Bass. 

Bachelor. Crappie. Mill-pond flier. Speckled bass. 

Bank-lick bass. Crappy. ; New Light (?). Speckled perch. 

Bar-fish. Dolly Varden. Northern crappie. Spotted perch. 

Bitter-head. Goggle-eye. Razor-back. Spotted trout. 

Black crappie. Goggle-eyed perch. Roach. Straw bass. 

Calico bass. Grass bass. Rock-fish. Strawberry bass. 
Calico bream. Lake bass. Sac-a-lait. Strawberry perch. 

Campbellite (?). Lake crappie. Sand perch. Sun perch. 

Chinquapin perch. Lake Erie bass. Silver bass. Tin-mouth. 

Crapet. Lamplighter. Silver perch. White perch. 

Crapet calicot. 

2. Pomoxis annularis Rafinesque. Crappie. 

Bachelor. Crappy. Paper-mouth. Strawberry perch. 

Bachelor perch. Goggle-eye. River crappie. Suckley perch. 

Bridge perch. Gold-ring. Sac-a-lait. Timber croppie. 

Calico bass (?). Gold-ring pomoxis. Shad. Tin-mouth. 

Campbellite. John Demon. . Silver perch. Tin perch. 

Chinquapin perch. New Light. Southern crappie. White crappie. 

Crapet. Pale crappie. Speckled perch. White perch. 

Crappie. 

3. Centrarchus macropterus (Lacépéde). Flier; Rownd Sun-fish. 

Flier (or flyer). Long-finned sun-fish. Perch. Sac-a-lait. 

Flying perch. Many-spined sun-fish. Round bass. Shining bass. 

Large-finned bass. Mill-pond perch. Round sun-fish. Sun-fish. 

4. Acantharchus pomotis (Baird). Mud Sun-fish. 

Bass sun-fish. Mud bass. Mud perch. Mud sun-fish. 

5. Ambloplites rupestris (Rafinesque). Rock Bass. 

Black sun-fish. _ Crapet vert. Red-eye. Sun-fish bass. 

Bream (Brim). Croppie. Red-eyed bream. Sun-fish river-bass. 

Bréme. Fresh-water bass. Red-eyed perch. Sun perch. 

Bronzed centrarchus. Goggle-eye. Red-eyed sun-fish. White bass. 

Crapet mondoux. Goggle-eyed bass. Rock bass. 

Crapet noir. Lake bass. Sun-fish. 

6. Archoplites interruptus (Girard). Sacramento Perch. 

Perch. Sacramento perch. 

7. Cheenobryttus gulosus (Cuvier & Valenciennes). Warmouth. 

Big-mouth. Chub. Perch-mouth bream. Warm-mouth perch. 

Big-mouthed sun-fish. Goggle-eye. Red-eye. Warmouth. 

Black sun-fish. Jug-mouth. Red-eyed bream. Warmouth bream. 

Black warmouth. More-mouth bream. Sac-a-lait. Warmouth perch. 

Bream. Mud chub. Sun-fish. Wide-mouthed sun-fish. 

Buffalo bass. Perch. - Sun trout. Yaw-mouth perch, 

8. Enneacanthus obesus (Baird). 

Banded sun-fish. Little bream. Little sun-fish. 

9. Enneacanthus gloriosus (Holbrook). 

Blue-spotted sun-fish. Little sun-fish. 

10. Mesogonistius chetodon (Baird). Banded Sun-fish. 

Banded sun-fish. Black-banded sun-fish. 

aThere are 8 or 10 other species of sun-fishes to which no common names have been given. 



364 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Systematic list of the basses and sun-fishes, with the common names applied to 

11. Apomotis punctatus (Cuvier & Valenciennes). 

Bream (Brim). 

12. Apomotis cyanellus (Rafinesque). 

Black-eyes. 

Black-eye sun-fish. 

Blue-and-green  sun- 

fish. 

Chinquapin perch. 

Blue bass. 

Blue-fish. 

Blue sun-fish. 

Blue-spotted sun-fish. 

Green Sun-fish, 

Bream (Brim). 

Buffalo sun-fish. 

Green sun-fish. 

Little red-eye. 

13. Apomotis ischyrus (Jordan & Nelson). 

Big-nosed sun-fish. 

14. Lepomis auritus (Linneus). 

Black-eared pond-fish. 

Bream (Brim). 

Flat-fish. 

Flounder. 

Fresh-water sun-fish. 

Goggle-eyed perch (?). 

Kiver. 

Leather-ear. 

Leather-wing. 

Long-eared sun-fish. 

Perch, pearch, or 

peerch. 

Quiver. 

Red-belly. 

Red-bellied bream. 

Red-bellied perch. 

15. Lepomis miniatus Jordan. 

Red perch. 

16. Lepomis megalotis (Rafinesque). 

Big-ear sun-fish. 

Black ears. 

Black-tailed sun-fish. 

Bloody sun-fish. 

Bream (Brim). 

17. Lepomis humilis (Girard). 

Bream (Brim). 

Brilliant sun-fish. 

Common sun-fish. 

Eared sun-fish. 

Large-scaled sun-fish. 

Long-eared sun-fish. 

Orange-spotted sun-fish. 

Red-bellied robin 

perch. 

Red-breast. 

Red-headed bream. 

Red perch. 

Red sun-fish. 

Red-tailed bream. 

Red-tailed pomotis. 

each species shown thereunder—Continued. 

Chinquapin Perch. 

Spotted bream. 

Perch, pearch, ov peerch. 

Red-eye. 

Sun-fish. 

Roach. 

Robin. 

Robin perch. 

Sun-fish. 

Sun perch. 

Yellow-belly. 

Yellow perch. 

Long-eared Sun-jish. 

Perch, pearch,or peerch. Sun-fish. 

Red-bellied bream. 

Red-belly. 

Red-eyed sun-fish. 

Small green sun-fish. 

Red-spotted Sun-fish. 

Perch, pearch,or peerch. Red-spotted sun-fish. 

18. Lepomis macrocheirus Rafinesque. 

Bream (Brim). 

Chain-sided sun-fish. 

19. Lepomis pallidus (Mitchill). 

Black-eared pond-tish. 

Blue bream. 

Blue-gill (or Blue-gills) 

Blue-gilled bream. 

Chain-side. 

Gilded sun-fish. 

Blue joe. 

Blue-mouthed sun-fish. Copper-headed bream. 

. Blue perch. 

Blue sun-fish. 

20. Eupomotis gibbosus (Linneus). 

Bream (Brim). 

Chub robin (7). 

Common sun-fish. 

Crapet jaune. 

Female perch. 

Flat-fish. 

Flounder. 

Fresh-water perch. 

Harlequin roach. 

Kiver. 

Northern pomotis. 

Perch, pearch, peerch. 

Pond perch. 

Pumpkin-seed. 

Gold-fish. 

Sun perch. 

Sun-fish. 6 

Sun-fish. 

Perch, pearch, or peerch. 

Blue-gill; Blue sun-fish. 

Bream (Brim). 

Copper-nosed bream. 

Dollardee. 

Perch, pearch, peerch. 

Sun-fish. 

Pumpkin-seed; Tobacco-box. 

Quiver. 

Red-belly. 

Roach. 

Robin. 

Robin-perch. 

Ruff. 

Sand perch. 

21. Eupomotis holbrooki (Cuvier & Valenciennes). 

Yellow bream. Shell-cracker. 

Sun bass. 

Sun-fish. 

Sunny. 

Tobacco-box. 

Yellow-belly. 

Yellow perch. 
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Systematic list of the basses and sun-fishes, with the common names applied to 

each species shown thereunder—Continued. 

22. Micropterus salmoides (Lacépéde). Large-mouthed black bass. 

Achigan. Cow bass. Large-mouthed black Slough bass. 

Achigan grande bouche. Dotted painted-tail. bass. Southern chub. 
Achigan noir. Fresh-water trout. Marsh bass. Speckled hen. 

Bass. Grass bass. Mill-pond chub. Spotted bass. 

Bayou bass. Gray bass. Moss bass. Straw bass. 

Big-mouthed bass. Green. bass. Mud bass. Striped bass. 

Big-mouthed black Green perch. Oswego bass. Trout. 

bass. Green trout. Painted-tail. Welshman. 

Big-mouthed trout. Growler. Pale river bass. White bass. 

Black bass of the Hu- Huron. Perch. White salmon. 

ron. Jumper. Pond perch. White trout. 

Black Huron. Lake bass. River pass. Yellow bass. 

Bride perch. Lake Huron black bass. Rock bass. Yellow pond-perch. 

Chub. Large-mouthed bass. Salmon-formed growler. 

Common bass. 

23. Micropterus dolomieu Lacépede. Small-mouthed black bass. 

Achigan. Dwarf bass. Perch, Streaked-head. 

Achigan noir. Gold bass. Red-eye. Swago. 

Achigan petite bouche. Green bass. River bass. Swago bass. 

Bass. Green perch. Rock bass. Swego. 

Bass hog-fish. Green trout. Small-mouthed bass. Swego bass. 

Black bass. Hog bass. Small-mouthed black Trout. 

Black fresh-water bass. Jumper. bass. Trout bass. 

Black perch. Little bass. Speckled hen. Trout perch. 

Bronze-backer. Minny bass. Spotted bass. Trout river bass. 

Brown bass. Mountain trout. Spotted river bass. White trout. 

Brown river bass. Obseure fresh-water Streaked-cheeks river Yellow bass. 

Brown trout. bass. bass. Yellow perch. 
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THE FISHERIES AND FISH TRADE OF PORTO RICO IN 1902. 

By W. A. WItcox, 

Agent of the United States Fish Commission. 

INTRODUCTION. 

During the winter of 1898-99, soon after the occupation of Porto 
Rico by the United States Government, an investigation of the fishery 
resources and fishery business of that island was made by the United 
States Commission of Fisheries. Four years having elapsed since the 
change from Spanish to United States rule, it was thought desirable 
to revisit the island and make a canvass of the fisheries, with special 
reference to the present conditions, the amount of capital invested, 
apparatus used, amount and value of products, and number of fisher- 
men; also the amount and value of fishery products imported during 
the past four years. The results of this canvass, which was made by 

. the writer in January, February, and March, 1903, are here presented. 
The statistical and general information pertain to the calendar year 
1902 unless otherwise stated. 

For courtesies and assistance rendered acknowledgments are given 
to the following persons: Hon. Charles Hartzell, secretary of state; 
Hon. James S. Harlan, judge-advocate; Hon. John R. Garrison, 
auditor; Hon. A. R. Cruzen, collector of customs and deputies; F. D. 
Griffith, of the auditor’s office; Messrs. Fritze Lundt & Co., of 

San Juan and Mayaguez; and the French Transatlantic Steamship 

Company. 
IMPORTATIONS OF FISHERY PRODUCTS. 

Porto Rico is divided into seven districts, the population of each, by 
the census of 1899, being as follows: 

AS UAGI ee Peery Sac aise ckie «Bee bs ee sk se sye eee 99, 645 
LATREC OG) oS ee Sk es I eee De ee eee ater rant 162, 308 
1S 97EE PEG oT ee pane oR aang i a ie Pig eee 160, 046 
CRU YIN Aer e ee ye aede Dees rola e eek Sats ie Bee 111, 986 
EMEC ee ae re na a ye ee ek 88, 501 
Ing HER ET Ae a, Sa le et rane aden ie oe eate naa 127, 566 
PONCER as Ee Goo ee eels S Ca ent es ee eae 203, 191 

CELE Mote? wees ore eee Se een es ee ae 953, 243 

The values of fishery products imported into Porto Rico during the 
past ten years, with the duties paid, are shown in the following table. 
The amounts given for 1899 to 1902 are in United States money, 

F. C. 1902—24 369 
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but for 1893 to 1897 are in the fluctuating Spanish currency, which 
averaged in value about 60 cents on the dollar: 

7 

Year. | Pounds. Value. Duty. | Year. Pounds. Value. Duty. 

—| | : | Z 

{SOS se eee | 21,901,407 | $1,325 070 | $87,677 || 18984..........|..........-- |. ee 
1804 3 eee | 26,046,061 | 1, 649, 601 Oa 854" 1899 cee scce 17, 867, 619 $634, 559 $43, 246 
1895 ... See SONeoo O22 || O87 676) dee KOS Tell 1900 menses one oe 11, 934, 589 397, 548 38, 869 
N8OG ee bese Ssaeicecls 29; 93 1815; O10.) Aili AS 7a TOO ee aoc. 14, 145, 017 537, 645 80, 993 

2,123, 931 | 139,661 |) 1902-.-.--..... 16, 757, 923 641, 409 97,914 
| | 

a Data for 1898 are not attainable, on account of the war. 

This table shows a large decrease in the importations of fishery 
products during the past four years. This is partly, perhaps chiefly, 
accounted for by the great destruction of property and loss of life 
caused by the hurricane of August 8, 1899. The coffee districts of the 
western and southern parts of the island, which are the largest consumers 
of imported fishery products, were the heaviest sufferers from the hur- 
ricane. Under the most favorable conditions recovery from such dis- 
aster is necessarily slow, as several years are required for the planting 
and maturing of coffee trees. The very low prices for coffee discour- 
aged planters and prevented capitalists from advancing financial aid to 
the impoverished native coffee-planters. In the opinion of some the 
generally improved conditions in the island have enabled the people to 
buy better food, hence the decrease in importations of dried fish. Labor 
of all kinds, city and country, has been in steady demand at increased ~ 
wages over those received under Spanish rule. With increased incomes 
a more varied food is said to be in demand at the expense of fish 
products, which for many years furnished so important a part of the 
diet of the natives. The decrease in fishery imports has probably 
been in part from both causes. As time restores the devastated sec- 
tions to normal conditions, with continued prosperity, the demand 
for fish products may equal that of former years. 

Trade conditions in receiving and handling fish products show few 
changes. Of the imports 90 per cent are dry fish and 10 per cent 
pickled, smoked, and canned. The proportion of dry fish is about 90 
per cent cod, 7 per cent haddock, and 3 per cent hake. Boneless fish 
have been received in small shipments. Besides being more expensive, 
these products have usually been imperfectly cured, and are therefore 
not received with favor, and future shipments are not encouraged. 

‘tanned sardines from Europe are quite largely used, the imports in 
1902 being valued at $12,094, while those from the United States 
amounted to only $2,185. 

All dry fish intended for this market should be thoroughly and well 
cured and dried. The best keeping season is said to be January, Feb- 
ruary, and March. The largest demand for dry and pickled fish is 
from October to February, inclusive. 

Since the occupation of the island by the United States several of 
the custom-houses under Spanish rule have been discontinued. At 
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present the chief office remains at San Juan. Mr. A. R. Cruzen is 
collector of customs for the entire island, with branch offices in charge 
of deputy collectors at the following ports: Ponce, Mayagiiez, Are- 
cibo, Aguadilla, Arroyo, Humacao, and Fajardo. The fishery imports 

at San Juan, Ponce, and Mayagiiez will be referred to in some detail. 
The five remaining ports of entry, with several ports of less size and 
note, are quite large receivers of fish, most of which is drawn from 
the three first-mentioned, very few goods being imported direct. 
A large amount of fish donated as relief supplies for sufferers by 

the hurricane of 1899 was admitted duty free during 1899 and 1900. 
Since July 1, 1901, all fishery products from the United States 

(except bonded imported. fish) have been admitted free of duty, those 
from foreign countries being subject to the following duties: 

Duties on fishery products. (Approved May 23, 1902; revised to July 1, 1902.) 

Duty free: Lobsters, canned or uncanned, shrimp and other shellfish, and turtles. 
Dutiable: Anchovies, sardines, sprats, brislings, sardells or sardellen, packed in 

oil or otherwise. In bottles, jars, tin boxes or cans, containing 7 cubie inches or 
less, 13 cents per package; containing more than 73 cubic inches and no more than 21 
cubic inches, 23 cents per package; containing more than 33 and not more than 70 
cubic inches, 10 cents per package. 

Fish (except shellfish) in tin packages or packages containing less than one-half 
barrel: Herring, mackerel, salmon, and other fish, 30 per cent; caviar, 20 per cent. 

Cents per lb. | Cents per lb. 

Cod, haddock, hake, and _ pollock: Mackerel, fresh, pickled, or salted... 1 
Dried, smoked, salted, or pickled, Salmon, fresh, pickled, or salted... -- 1 
fresh frozen or packed in Ice -.---- # | Alewives, smoked or salted ...-...-- z 

Halibut, fresh, pickled, or salted... 1 | Other fish, dried or smoked, pickled 
Halibut, dried or smoked_..-...---- 
Herring, dried or smoked..........- 
Herring, pickled or salted........... 
LE te isi e/2 S00 2'2)—) oa pe ee 

or salted, fresh frozen or packedinice ? 
_ Fresh-water fish, not specially pro- 

RiSVOWSYO! THON ee By ee hes Mies ae 2 ea NS Re 4 
os] er M = mM Be aE = ~ =) © joy; (o) 5 a LY fe) =} © fon} 

SAN JUAN. 

San Juan, the capital city, is credited by the last census with 19,487 
population, the district of San Juan having 32,048. The city is one 
of the leading ports of entry for fishery products, a large portion of 
which on arrival are at once reshipped on local steamers or by sail to 
the numerous seaports of the island to which they are consigned. 
Several commission houses are large receivers of fishery products, the 
business in 1902, as compared with 1897, the last year of Spanish rule, 

showing an increase of 567,416 pounds and a decrease in value of 
$75,853, the decrease in value being chiefly due to the change from 
Spanish silver to United States money. 

The fishery importations for 1897 and 1902, were as follows: 

1897. 1902. 
From— a ee 

Lbs. | Value. Lbs. | Value. 

British North American provinces ............--..----.-- 4, 929, 328 $290,588 | 3,328,959 | $116,178 
WLC CNS Tas eerie ote oS bo oes ek ea ae ee ga 270,955 | 15,458 | 2,377,801 | 103,163 
SDAIN co sem see ene ean nee eee. coke sete 4, 863 287 56, 380 9, 956 
ral Conner eer eneme = Stee te ee re Ae ee eet 4,850 | 865 
(Spine: toh pac So See Cy ee ee ae Se | ey Oe ee Ree We eee 4,572 | 318 

| 

ID OLADSS Is eee ae oa ae eee eee d Bh ashok. ut 5, 205, 146 | 306, 333 5, 772, 562 | 230, 480 
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MAYAGUEZ. 

The city of Mayagiiez ranks third, with a population of 15,187. 
The district of Mayagiiez has a population of 127,566. This district 
suffered severely from the hurricane of 1899. The importations of 
fishery products received at this port in 1897 and 1902 were as follows: 

1897. 1902. 

Country from which exported. ‘ aa 
Lbs. Value. Lbs. Value. 

British North American provinces ............--.-------- 4,929, 328 | $290, 588 947,560 | $32,418 
mMibedi Statesr ke ee ceeiccec cree = are osama eeseeminee 270, 955 15, 458 420, 192 16, 199 
Spaintat ss. Sta eee olathe cE Lhe se ae Eas Ne seat 4, 863 287 125 24 
IMO. S555 perm nop aobUSadsdcse ppsonue seman cas osoUEnNOAS ooaceeacesa6 jseosaosoce 550 152 

POtal See. cls cnaese wes ae a see ee we we maee schss ee ce maale 5, 205, 146 | 306, 333 | 1,368,427 48, 773 

Besides the direct imports here shown, quite a large amount of fishery 
products from the United States was received in 1902 by local steamers 
from San Juan. 
~The fishery products are handled by Fritze Lundt & Co., Morales, 

Gonzales & Co., Sabater & Co., and Bravo & Co. The wholesale 

prices of fish at the date visited, February 16, 1903, were as follows: 

Codfish, 54 cents per pound; haddock, 44; hake, 3; pollock, 3; split 
herring, 56 per barrel; smoked herring, 20 cents a box. 

Average wholesale values per pound of dry cod at Mayagitez (expressed in cents). 

Year. | Jan. | Feb. | Mar. | Apr. | May. |June.| July. | Aug. | Sept.| Oct. | Noy.| Dee. 

| = | = Sees — —— = 

1899 Moi eceecket dec deepest 4} 5k | 43 | 43 5 | 52 54 4} 5t 5+ dE 43 

POND Sra weiss nek eae sewers 43 43 | 42 | 42 4 | 4h} 42 4 4} Bra 63 5} 

OOM acess aes Saece sess wer 4} 64 | 63 | 5% Bi | 64 6 61 63 5} 52 5 

TODD meee AheM ECE, TEAR, 5 5g 5 | 5 43| 43] 43/| 43] 53] 6 4 5 

Hake, haddock, and pollock meet with only a small demand; split 
herring in moderate request; round herring, alewives, and boneless 
fish are not desirable. Quite an amount of canned fishery products 
of various kinds is imported from Europe, sardines predominating. 
With the exception of canned salmon, canned fish from the United 
States is seldom seen. 

PONCE. 

In the number of inhabitants and the amount of fishery products 
handled the city and district of Ponce largely lead any other section 
of Porto Rico. The last census reports the city with 27,952, and the 
district 203,191 inhabitants. 

The Spanish records show the total amount of fishery imports 
received at Ponce in 1897 as 17,289,196 pounds, of a value in Spanish 
silver of $1,030,854, on which the duties amounted to $72,332. In 
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1902 the total direct imports amounted to 8,377,680 pounds, valued 
at $330,074 in United States money, on which the duty was $56,008. 

The imports from the United States in 1902 being admitted free 
accounts in part for the decrease in duties. The large decrease in 
direct imports in 1902 is due partly to the fact that the receipts were 
entered at the San Juan custom-house and forwarded from that port 
by local steamers, which was not the case in 1897. 
The following quotations of values and notes on the market are of 

interest: 

Feb. 10, 1903.—Total receipts of the past two weeks, 285 tierces, 79 drums, and 42 

boxes of cod; 80 tierces of haddock, 8 of pollock, and 2 of hake. Last sales, cod 53 

cents, haddock 4} cents, and split herring $6 per barrel. 
Feb. 24.—Reeeipts past two weeks, 619 tierces and 100 boxes of cod, 90 tierces of 

haddock, 253 barrels of herring. Sales of cod 5} cents, haddock 44 cents, and split 

herring $5.50 per barrel. The demand just at present for cod is anything but satisfac- 

tory, and the explanation we offer is the low prices which our planters are receiving 

for our Porto Rico coffee, owing to the unsatisfactory situation of this article in the 

world’s markets, and for this reason merchants and planters in the interior are buy- 

ing only what they require for immediate consumption; therefore sales of round lots, 

such as were formerly effected, are nowadays quite out of the question. 

THE DOMESTIC FISHERIES OF PORTO RICO. 

Although there are many species of excellent food-fishes native to 
Porto Rican waters, none of them are canned, dried, smoked, or 

pickled. The local demand is good, yet poorly supplied with fresh 
fish at high prices. Whether fish can be well cured in the trying 
climate of the Tropics remains to be demonstrated. If some of the 
fine food-fishes now found are in ample abundance after supplying 
the local demand, they could be sent to northern markets quicker and 
cheaper than is now possible with fresh fish from the Pacific coast, 
from which shipments are made every year in increased quantities. 
The profitable canning of the spiny lobster, which is quite plentiful 
on the south side and eastern end of Porto Rico, is also a possibility. 

Oysters of good flavor and small size are quite plentiful in the 
lagoons and arms of the sea at several places on the south side of the 
island; also in the waters of San Juan Harbor. At the latter place 
the sea wall is covered with small oysters $ to 14 inches in length. 

On the south side of the island they are usually attached to the roots 
and lower branches of the mangrove trees at the shore. The largest 
of the oysters compare with 2-year-old seed of Virginia waters, but 
are very poor and quite salty. No oysters are planted, nor is any 
attention given to their improvement or cultivation. Occasionally a 
few are gathered and peddled at 10 cents a dozen through the streets 
of the cities. 

The few fishermen at most of the numerous ports are satisfied with 
small incomes derived from a small amount of labor. Many of the 
men combine a little fishing with work on the plantations, hghtering 
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of vessels, and other work. During the past few years a steady 
demand for labor on shore at increased wages has induced the most 
enterprising of the fishermen to give more time to shore work at the 
expense of the fisheries. 

The only boats employed in the fisheries of Porto Rico are small 
open sail or row boats, and these are used only when the weather 
conditions are favorable. 

The total consumption of fish-food products in Porto Rico during 
1902 and the average amount per capita were as follows: 

Average 
Kind. Lbs. pounds per 

capita. 

IM POrbed ACUTE Ge esse ms fe esl ere esc oe ae ei ele oles sen ee = ae eet 20, 503, 507 | 213 
ocak catch ofireshifishisoas! <a esse nee e See eeeee aaa ee eee 2,169, 770 2 

SAN JUAN. 

The city of San Juan is but poorly supplied with fresh fish, sold 
from two stalls in the city market and to a small extent by street vend- 
ors, who carry their stock on their shoulders suspended from a pole, 
asmall pair of scales completing the outfit. The market prices for 
undressed fish range from 8 to 12 cents a pound, the fishermen receiy- 
ing an average of 5 cents a pound. 

The local fishermen of 1902 numbered 25, having 10 small boats. 
Their aggregate catch amounted to 120,000 pounds, valued at $6,000. 
This catch was all by hook and line and most of it from the waters of 
San Juan Harbor, the species being the same as those taken by the 
neighboring fishermen of Palo Seco, which furnishes the chief supply 
to the citizens of San Juan. 

PALO SECO. 

This small fishing village is at the mouth of Bayamon River, nearly 
opposite the city of San Juan and the entrance to its harbor. During 
1902 the fishermen numbered 80, with some $6,000 invested in boats and 

fishing gear. Their catch amounted to 280,000 pounds, valued at $16,800. 
They appear satisfied with a small income which might be largely 
increased by working more continuously. Of the 80 fishermen, the 
number daily engaged in fishing is said not to average over 20. The 
catch is in the waters of the harbor, and, at times, by trawls, hand 

lines, and trolling a few miles outside of the harbor, and is marketed 

at San Juan. This is one of the few places where fish are sold by 

weight, averaging the fishermen 6 cents a pound gross. Fish are 
fairly abundant at all seasons. 

The fishing apparatus consists of haul-seines of 125 to 150 fathoms 
each, drift gill-nets 150 fathoms each, trawls with 150 hooks each, and 
hand lines with 3 or 4 hooks each, used in deep water. Fish pots have 
been discontinued. 



THE FISHERIES AND FISH TRADE OF PORTO RICO. 375 

The leading species taken by the several forms of apparatus are as 
follows: 

Trolling: Spanish mackerel, king-fish, barracuda, hound-fish, gray snapper, dog 
snapper, schoolmaster, red grouper, Nassau grouper. 

Cast-nets: Leather-jack, sardines, robalo, mullet, eels, pargo prieto, lane snapper. 
Weirs: Sardines, pargo, picuda, jurel, liza, robalo, mullet, mojarra. 
Haul-seine: Lane snapper, moon-fish, trunk-fish, toro, barracuda, hound-fish, mero, 

mullet, pargo prieto, balaju, robalo, leather-jack, sardines, mutton-fish, spade- 
fish, margate, runner, pompano, red goat, yellow goat, red snapper, dog snapper, 
gray snapper, schoolmaster. 

Trawl: Margate, yellow-tail, red snapper, dog snapper, parrot-fish, mutton-fish. 
Hook and line: Candil, toro, pargo prieto, yellow-tail, robalo, cabra mora, red goat, 

yellow goat, chopa amarilla, mero, lane snapper, cherna, margate, red snapper, 
dog snapper, schoolmaster. 

ARECIBO. 

Arecibo is located on the northwestern end of the island near the 
mouth of the Rio Grande. The city is credited with a population of 
8,008, the district of Arecibo having 162,308. Quite a large amount 

of imported fish is used. The fresh-fish business is conducted by 50 
fishermen who divide their time between fishing and work on the 
sugar plantations, an average of 25 men being engaged in fishing 
during the year when the conditions are favorable. 

Fish are reported to be fairly abundant, yet the aggregate catch 
for 1902 amounted to only 75,000 pounds, which could have been 
greatly increased had the needed energy been shown. The catch is all 
disposed of locally by peddlers, who sell nearly everything by the 
bunch, averaging 5 cents a pound for undressed fish. A few large 
fish, among them the mero, are taken by hooks in deep water. These 
are cut up and sold for 6 to 8 cents a pound. Many cast-nets are also 
used. Bow hooks and lines have 2 to 4 hooks attached to short 
snoods, which are fastened near the end of the two long lines that are 
attached to the bow. These lines are as long as 150 fathoms and are 
fished 2 to 3 miles from shore in 50 to 150 fathoms of water during 
the summer; there is no hook-and-line fishing during the winter on 
account of rough water. These hook-and-line fishermen usually begin 
the day’s work at 4+ in the morning and leave off about noon. Fish- 
pots are used in and near the mouth of the Rio Grande during the 
high waters of May, June, July, and August. Haul-seines are more 
or less used at all seasons, from the beaches adjoining the city. 

Sardines are taken by haul-seines during June, July, and August. 
The greater part of the seine catch is the jurel, which are most 
plentiful during November, December, and January, their weight 
being from 1 to 20 pounds. 

Candil or squirrel-fish are taken by hook and line in 50 fathoms of 
water, but are not plentiful. Spanish mackerel are taken by trolling 
and by seines at all seasons, but most plentifully during June and 
July. A few pompano are taken by seines. The following are taken 
by hook and line: Cabra mora, in 3 to 70 fathoms; cherna or red 
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erouper, weight 15 to 30 pounds; cabrilla, but few caught; pargo 
prieto, plentiful in 10 to 25 fathoms of water; toro are taken by hooks 
near the rocks in from 3 to 10 fathoms; mero by line with a single 
hook in deep water, weight 10 to 20 pounds; mullet are seined. 

Small wooden box-pots are set in and near the mouth of the river, 
their catch being chiefly the common eel of small size. Eels are also 
taken with hook and line, and are sold in bunches of about 24 pounds 

at 15 cents a bunch. 
Commercial fishing of the Rio Grande is of small extent, being con- 

fined to the season of high water, at. which time the river is fished at 
the mouth and for a short distance above. A little fishing is done 
higher up the river by the natives for family use. 

AGUADILLA. 

The city of Aguadilla has a population of 6,425, the district of the 
same name having 99,645. 

Fishing is carried on at all seasons, when the weather is favorable, 
by 50 fishermen, who have $10,000 invested in boats and fishing 
apparatus. In 1902 the catch amounted to 160,000 pounds, valued at 
$10,310. This was largely disposed of by peddlers in filling a local 
demand from the city and near-by sugar plantations, any surplus find- 
ing a ready market in Mayaguez. The average prices received for 
the common species is 6 cents per pound. Spanish mackerel, king- 
fish, red snapper, and a few others of the best species bring 8 to 10 
cents a pound for undressed fish. 

The most important apparatus is the haul-seine, 100 fathoms in 
length and 15 to 20 feet deep, 2 to 3 inch mesh in the wings and 4 inch 

-in the bunt. The seines are hauled on the beach in front of the city 
by 8 to 12 men. The catch is chiefly made during March and April. 
Of the species taken in seines, scad are the most plentiful, as high as 
a ton or more having been taken at a single haul. Salmonete are quite 
plentiful. A few Spanish mackerel of small size, 1 to 2 pounds, are 
taken; also a few flying robin. 

Next in amount to the catch by seines is that by the bow-rigged 
hook and line. These are used as far as 4 miles from shore in 5 to 
100 fathoms of water. Of the numerous species taken, the following 
are the most important: Runner, or Carana crysos, very plentiful in 
8 to 9 fathoms of water; catalufa and toro, plentiful in 6 to 7 fathoms; 
a few cabrilla or red-hind in 20 to 25 fathoms (by hook and line only); 
gray snapper, not plentiful; schoolmaster and red snapper, weighing 
from 2 to 25 pounds, are plentiful in 10 to 12 fathoms; yellow-tail of 
1 to 2 pounds, plentiful in 50 fathoms (only taken by bow-hooks and 
lines); margate of 1 to 3 pounds, plentiful in 150 fathoms of water; 
moon-fish, 2 to 3 pounds, in 25 fathoms. 

Fish-pots made of woven bamboo splints are used at all seasons, 

and are anchored without bait near the mouth of the Culebrinas River, 
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and up the same for about 2 miles. The native name of these fish-pots 
is ‘‘nasa.” Of the numerous species taken in pots the following 
are noted: Salmonete, plentiful; lane snapper, of 14 to 2 pounds; red 
parrot, of 3 to 4 pounds; mud-fish or old wife, of 5 to 6 pounds, are 
plentiful; blue parrot, 2 pounds; spade-fish, 1 to 1} pounds; rock- 
beauty; palmoneta, of 3 to 6 pounds, are plentiful; mariposa, 4 to 1 
pound; medico or barbero, $ to 1 pound; old-wife (Lalistes vetula), 
average weight 2 pounds. When sold in the market the skins of this 
fish are taken off and bring 2 or 3 cents a dozen, being dried and used 
for polishing or scouring. Spotted trunk-fish of 2 to 3 pounds are 
here sold for food; gobies (Dormitator maculatus) weighing + pound 
are taken in 4 fathoms, only by pots; spiny lobsters (Palinurus inter- 
ruptus), occasionally taken in pots, are not much used by the natives. 
Outside the river, about 2 miles from shore, pots are fished in 5 to 6 

fathoms. In the river pots are more or less fished at all seasons. 
Hooks and lines are also used in the river by 12 men having 6 boats. 
Their catch comprises the following, which are reported plentiful: 
Eels, big-eyed herring, bony-fish, and robalo. 

Trawls are set as far as 3 miles from shore in 85 fathoms, 75 hooks 

on each trawl, the following species being taken: A few pompano in 
50 fathoms; cabra mora, plentiful in 5 to 7 fathoms near shore, in 
deep water some weighing over 50 pounds are reported to be taken; 
cherna or Nassau grouper, plentiful in 5 to 6 fathoms; red grouper in 
10 fathoms; catalufa; toro, plentiful; gray snapper, scarce, taken in 
25 fathoms; dog snapper, a few from 7 fathoms; schoolmaster, not 
plentiful, 8 fathoms; red snapper, plentiful; mutton-fish; pargo, from 
1 to 10 pounds, plentiful, taken only by trawl; pluma (Calamus bajo- 
nado), plentiful in 25 to 30 fathoms, average weight + to 10 pounds, 
taken here only by trawls. 

Cast nets are used near the shore in the surf, no boats being used. 
Their catch consists chiefly of sardines and mullet, which are plentiful. 

Trolling hooks and lines are used as the fishermen visit and return 
from the offshore fishing grounds, the following species being then 
taken: Spanish mackerel of 5 to 10 pounds; king-fish of 20 to 30 

pounds, plentiful; also bonito of 15 to 20 pounds. 

MAYAGUEZ. 

The large city market at Mayaguez has at most seasons a greater 
abundance and larger variety of fresh fish than is elsewhere found on 
the island, yet the supply seldom, if ever, fills the steady demand. 
In addition to the fish furnished by the few local fishermen, small 
amounts are received from Aguadilla by rail and sail, and from the 
few fishermen of several near-by places north and south of the city. 
Fish are most plentiful during the winter months, but there is more 
or less fishing all through the year. The one fish stall of the city 
market handles about 150,000 pounds of fish a year, 50,000 pounds 
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additional being sold through the streets by peddlers. Fresh fish, as 
sold in the market, average 8 to 10 cents a pound, undressed, with 
very small changes in prices of species or for seasons. 

The market officials and fish handlers report very little, if any, 

change in the amount of receipts, prices, or abundance of the several 
species during the past four years. No record is kept of the receipts 
or sales, the aggregate for the year being from estimates of market 
officials and dealers. Of the numerous species at times found in the 
market, the following are the most common at all seasons: Salmonete, 
or red and yellow goat-fish, lane snapper, mullet, sardines, Spanish 
mackerel, king-fish, runner, grouper, scad, and snappers. 

The following shows the catch by different forms of apparatus: 

Haul seines (chinchorro): Leather-jack, runner, barbudo, and casabe, all very plen- 
tiful; pompano, Nassau grouper, red hind, red grouper, lane snapper, and jurel. 

Trolling hook and line: Colirubia, picuda, jurel, green parrot, madregal, Spanish 
mackerel, and king-fish, the last two chiefly during December, January, Febru- 
ary, and Mare sh; a few during other months. 

Pots: Runner and margate, \ 7ery ‘plentiful; corocoro, Nassau grouper, red hind, red 
grouper, gray snapper, dog snapper, schoolmaster, red snapper, lane snapper, 
pluma, squirrel- fish, scarce; spiny lobsters, of 3 to 4 pounds weight, fairly plenti- 
ful, pots often having from 3 to 10 lobsters each at a single lift. 

Cast nets: Sardines and balaju. 
Trawl: Runner, mero cabrilla, red hind, red grouper, schoolmaster, mutton-fish, red 

snapper, and lane snapper. 
Randal (line with 3 to 4 snoods near its end, one hook on each snood): Runner, 

cabra mora, Nassau grouper, red hind, red grouper, gray snapper, dog snapper, 
mutton-fish, lane snapper, and pluma. 

MONA ISLAND. 

Mona Island, about 25 miles southwest from Mayaguez, is at times 

visited by fishermen from A guadilla and Mayaguez for fish and hawks- 
bili or tortoise-shell turtle. Fish are reported plentiful about the 
island, though but little fishing is done. The chief attraction for 
fishermen and others from more distant sections of the main island is 
the turtle fishery. Turtles are found during May, June, and July, 
but are never numerous. The hawksbill buntles weigh 25 to 75 pounds 
each; the shells from 5 to 10 pounds. During 1902, 700 pounds of 
the shells were sold at Mayaguez at an average of $3 per pound, and 
the turtle meat at 6 to 7 cents a pound. 

ANASCO, SABINATA, AND ALGARROBO. 

These three fishing settlements are a few miles north of Mayaguez. 

The amount of their fish business is small, and the species taken are 
the same as those taken by the fishermen of Mayaguez. This section 
of the island suffered much from the hurricane; many of the fishermen, 
having lost boats and fishing apparatus, gave up the business. 

BOCA DE JOYUDA. 

Kight miles south from Mayaguez a few fishermen live in a grove 
of cocoa palms that borders the beach. Their work is varied by fish- 
ing at times and extracting cocoa oil from the products of the trees at 
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their doors. The men report fish fairly plentiful, and of the following 
species and weights, in pounds: Red grouper, 10 to 50; toro, 1; pargo, 

5 to 30; dog snapper, 2 to 20; schoolmaster, 5 to 15; red snapper, 5 to 

30; mutton-fish, 1 to 20; lane snapper, | to 4; margate-fish, 1 to 6; red 
parrot, 1 to 5; blue parrot, 1 to 5; rock beauty, 1 to 2; mariposa, 1; 

spotted trunk-fish, 1 to 5. 

PORTO REAL. 

This small settlement, near the southwestern end of Porto Rico, 

well represents the fisheries by its 30 fishermen who make it their 
entire business. Their catch during 1902 amounted ‘to 175,000 pounds, 

all of which was sold fresh. The harbor is small and shallow but 
ample for their small draft boats. In this vicinity many species of 
food-fishes are quite plentiful, particularly during January, February, 
and March, at which time they are nearer land and the weather is most 

favorable. After March the fish draw away from the shore into 
deeper water, when the sea becomes too rough for the small] boats. 

Haul-seines were formerly used but have been discontinued. The 
bulk of the catch is now taken by pots that are anchored and buoyed 
in from 1 to 13 fathoms, no bait being used. 

Pots are, as a rule, set singly, but occasionally in trawls, or a num- 
ber are connected by a line. One trawl with 80 hooks is used in 7 to 8 
fathoms. Trolling is chiefly carried on as the men go to and from the 
pots and trawls. 

Fishing is done in the early hours of the day, pots and trawls being 
visited only once. The catch is then removed to the wells on their 
boats, the pots replaced, and hooks rebaited. On reaching the home 
harbor any fish not at once disposed of are removed to floating fish-cars 
and kept alive until such time as needed. 

Buyers from Mayaguez visit Porto Real and purchase the bulk of 
the catch, paying 24 cents a pound; the remainder of the catch is sold 
locally, at the village of Cabo Rojo, and at the sugar plantations of the 
vicinity. From the latter 4 to 5 cents a pound is received. 

Spiny lobsters are scarce and of small size, $ to 2 pounds each. 
They are taken in 10 to 15 fathoms of water and sold at the same price 
as the fish. 

Spanish mackerel are fairly plentiful, those taken near shore aver- 
aging 1 to 3 pounds; 5 to 10 miles from shore larger sizes are found, 
the largest seen being 8 to 10 pounds. The mackerel and the king-fish 
are caught with trolling hook and line. 

Hawksbill or tortoise-shell turtle are taken by hand on the beaches 
of Salinas and Mona Island, and by turtle gill-nets set off the same, 
each net having attached a wooden decoy turtle. This is said to attract 
the turtle andalso helps buoy up the net. Turtles are reported scarce, 
the total catch of 1902 by the fishermen of Porto Real being 10 by hand 
and 12 by nets. The turtles weigh from 40 to 100 pounds each, having 
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an average of 5 pounds of clear shell. The fishermen receive $3 a 
pound for shells and 8 to 6 cents a pound for the meat of the turtles. 

The fishermen keep no record of their catch by species, but report 
most of the several species plentiful. Very many fish too small to be 
marketed are caught. These are given away to the poor and nothing 
is wasted. 

The following species are reported as being taken by the apparatus 
named: 

Pots or nasa: Red goat, yellow goat, lane snapper, rock hind, Nassau grouper, red 
hind, red grouper, red snapper, gray snapper, mutton-fish, plume, loro colorado, 
blue parrot, candil, margate, spade-fish, rock beauty, blue angel, trunk-fish 
(little esteemed), lobsters (scarce). 

Cast nets: Sardines, scad, chopa amarilla. 
Trawl (palangra): Runner, cabra mora, grouper, red hind, red grouper, gray snapper, 

dog snapper, schoolmaster, red snapper, mutton-fish. 
Trolling: Spanish mackerel, pluma, zapatero or leather-jack, runner, schoolmaster, 

yellow-tail, lane snapper. 

PONCE. 

The district of Ponce is bordered on the south by the Caribbean 
Sea for some 40 miles, about half the water front of the south side of 
the island. The long stretch of water front back to the foothills and 
mountains is largely engaged in sugar culture, back of which the 
mountainous district is engaged in coffee and tobacco raising. The 
fisheries are represented by a large variety of fine food-fishes that the 
fishermen report as quite plentiful. No fish are dried, smoked, or 
pickled. Fresh fish are in demand at the several cities and villages, 
and at plantations, and prices are quite high. The business is appar- 
ently capable of being largely increased to the benefit of producer 
and consumer. ‘The fisheries are represented, from west to east, by 
a few fishermen at the following places: Guanica, Guayanilla, Ponce, 
Isabel, and Salinas, the total being 110 men. 

Guanica has 20 fishermen who dispose of their fish to a local demand 
and at the city of Yauco. The 14 fishermen of Guayanilla also sell at 
Yauco and to their own neighborhood. 

Ponce has 40 men who fish more or less, about half of the number 
depending on the fisheries for a living; the remainder divide their 
time between fishing and other work on shore. Their catch is dis- 
posed of at the city Some and by street peddlers. 

Isabel has 22 fishermen who sell their catch near home and at Coamo 
by peddling. 
The 14 fishermen of Salinas find a market near home and at Guayama. 
The fishermen of the several places mentioned fish more or less at 

all seasons of the year. The catch is made in the waters of the home 
harbors and for 4 to 6 miles out. Fish are most plentiful near shore 
during January, February, and March. 

Two-thirds of the catch is made by the use of pots that are anchored 
without bait and visited once a day. 
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The following species comprise the bulk of the catch by pots at the 
several fishing stations of the district of Ponce: 

Pots: Squirrel-fish, zapatero, red goat, yellow goat, rock hind, red hind, red grouper, 
toro, gray snapper, red snapper, mutton-fish, yellow-tail, margate, pluma, red 
parrot, blue parrot, spade-fish, rock beauty, blue angel, medico, trunk-fish. 

Haul seine: Runner, pompano, red hind, red grouper, lane snapper, casabe, barbudo, 
sardines, and Spanish mackerel. 

Trolling hook andline: Spanish mackerel, king-fish, barracuda, yellow-tail, rock hind, 
red hind, red grouper, schoolmaster, mutton-fish, red snapper, lane snapper. 

Cast-nets: Sardines, pompano, jurel, cutlas-fish. 
Trauwl: Cabra mora, Nassau grouper, red hind, dog snapper, schoolmaster, red snap- 

per, mutton-fish, lane snapper. 
Hand hook and line: Madregal, red grouper, pargo prieto, dog snapper, gray snapper, 

lane snapper, mutton-fish, pluma, runner, mero, Nassau grouper, red hind. 

Spiny lobsters of 1 to 5 pounds each are taken in pots, but appar- 
ently are not very abundant. They are sold at same price as the fresh 
fish, or an average of about 43 cents a pound. 

Tortoise-shell turtles, weighing 20 to 100 pounds, are taken off the 

beaches of the main shore and the island of *‘Caja de Muertos,” off 
the southeastern shore of Ponce, and other small islands. The catch 
is made by hand as the turtles come on shore to lay their eggs. Not 
over 400 pounds of shell are taken by the fishermen of the district. 

Market fishery of Ponce.—The fisheries are represented in the large 
city market of Ponce by one fish stand, which poorly supplies the city 
demand for fresh fish. No account of the amount of sales is kept. 
The dealer and market official reported it as being about 200 pounds 
a day, or some 75,000 pounds a year. On visiting it February 20, 
about 200 pounds comprised the stock, which represented the follow- 
ing 14 species: Spanish mackerel, king-fish, runner, cabra mora, Nas- 
sau grouper, toro, margate, blue tang, medico, squirrel-fish, cabrilla, 
lane snapper, blue parrot, and file-fish. The fish are sold undressed, 
usually by the bunch instead of weight, averaging 8 to 10 cents a 
pound for fresh fish or spiny lobsters. A few small shell oysters 
arrive from Guayanilla in old kerosene tins, the fishermen receiving 20 
cents a can for them. About 4,000 pounds of crawfish annually come 
from Portuguese or Dangerous River. These are taken by dip nets 
and bring at the market 8 to 10 cents a pound. Besides the 200 pounds 

of fish daily sold at the market, about half as much more is sold at the 
playa or landing and surrounding country by peddlers. 

ARROYO. 

This port has a population of 2,757, a custom-house, several stores 
that handle considerable dry fish, most of which comes from the larger 
cities, with occasional direct importations. The home fisheries are 
represented by 60 men who follow fishing, plantation, and other work. 
This is about the same number of fishermen as in 1899, though they 
fish less, work on shore being more plentiful and attractive. 

Fish are reported fairly plentiful. When engaged in fishing, men 
leave the port at 4 a. m., returning about 8 a. m. of the same day, and 
as a rule do no more fishing that day. The catch is sold from half a 



382 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

dozen rough tables at the shore landing in front of the village. The 
local demand is poorly supplied, much of the time there being no fresh 
fish for several days, as was the case at the time of the writer’s visit. 

The boats are of small size, rough and strong, home-built. Sail or 
row boats, even the largest and best, do not venture over 3 or 4 miles 
from shore. No wells are in the boats, no ice or salt is used, and the 
catch must be disposed of at once on landing. If the catch is larger 
than needed for local use, it is peddled on the sugar plantations. 
Sales are usually by the bunch, single fish, or strips of the largest, 
which are cut up, the price averaging about 6 cents a pound, all 
species being sold at the same price. About four months of the year 
are lost to the fisheries from weather that is unfavorable for the small 
boats used, but would not prevent a New England fisherman, with 
good equipment, from fishing. 

Hawksbill turtles, once plentiful, are now scarce, only 30 being 
taken during 1902. This small catch was made during January and 
February, one net being used on the coral reefs, and by hand as the 
turtles were found on the shore. 

Spiny lobsters, weighing from 1 to 8 and 4 pounds, are taken quite 
plentifully in pots set in about 6 fathoms of water and also on the 
coral reefs at night, when a torch and forked stick are used. The 
torch attracts the lobsters, and the forked stick pokes them out from 
holes and impales them when emerging; or when found on the reefs 
they can be picked up by hand. Lobster pots are baited with refuse 
fish, either fresh or spoiled, of any kind. The runner, when taken in 
pots, will soon kill itself if not removed; moray, both black and olive, 

from 2 to 40 pounds, are plentiful at all times. Over two-thirds of 
the fresh-fish catch is by unbaited pots anchored in 3 to 6 fathoms if 
near the shore, and in 8 to 15 fathoms when 2 or 3 miles from land. 

The following species are taken by the apparatus named, the average 
weight of many species being given: 

Pots: Candil; red goat; yellow goat; zapatero, 3 to }? pound; runner, 1 to 20 pounds; 
pompano, 1 to 3 pounds; cabra mora, 1 to 3 pounds; Nassau grouper, 1 to 6; 
cabrilla, 1 to 3; gray snapper, 1 to 6; dog snapper, 1 to 6; schoolmaster, 1 to 3; 
red snapper, 4 to 5; mutton-fish, 1 to 8; lane snapper, 1 to 2; yellow-tail, 1 to 
2; margate, 2 to 5; boca colorado, 4 to 1; chopa amarilla, 1 pound; red parrot, 
1 to 10; old wife, 1 to 6; spade-fish 2 to 10; blue angel, 1 to 5; file-fish, 3 to 6; 
trunk-fish (scarce) ; puffer (not eaten); capitan or hog-fish (4 to 20 pounds). 

Single hook and line: Cabra mora, 1 to 3 pounds; cabrilla, 3 to 30; red grouper, 20 to 
50 pounds, in from 6 to 40 fathoms of water, are taken from July to October; 
gray snapper, 8 to 20; dog snapper, 8 to 20; schoolmaster, 5 to 20; red snapper, 
10 to 20; yellow-tail, 2 to 3 pounds. 

Trolling hook and line: King-fish, 10 to 60 pounds; Spanish mackerel, 1 to 10; red 
grouper, 20 to 50; gray snapper, 8 to 20; pompano, 5 to 10; cabra mora, 2 to 3; 
Nassau grouper, 5 to 70; gray snapper; dog snapper; schoolmaster; barracuda. 

Haul seine: Zapatero, } to 14 pounds; runner; pompano; Nassau grouper; mutton- 
fish; lane snapper; robalo, $ to 15 pounds; Spanish mackerel; mullet, 1 to 3 
pounds. 

Cast nets: Sardines, mullet, robalo. These nets are here used only for taking bait. 
Gill nets: Only 2 species reported, the balaju and hound-fish. The latter, weighing 

5 to 8 pounds, are plentiful, but are not sold for food. 
Bow hook and line (used in 40 to 60 fathoms): Catalufa, yellow-tail. 
Trawils (seldom used): Yellow-tail, red snapper, cabrilla, Nassau grouper. 

- 
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JOBOS HARBOR. 

This small and quite good harbor is a few miles west of Arroyo. 
A few fishermen operate in the near-by waters on each side of the bay. 
The apparatus used and species taken are similar to those previously 
reported from Arroyo. The catch is disposed of at the city of Gua- 
yama and the surrounding sugar plantations; at the former to dealers 

at an average of 5 cents a pound; when peddled out at the plantations, 
8 to 12 cents a pound is received. Not much system is used in disposing 
of the catch, sales being by the bunch, piece, single fish, or the lot. The 
eatch is chiefly made by pots that are used inside of the bay. Haul 
seines are fished occasionally, but the rough water on the outside beaches 
interferes with their use. The fishermen divide their time between 
fishing and work on the sugar plantations. 

Fish are reported of an average abundance both in the bay and the 
outside waters. Spiny lobsters are reported quite plentiful but are 
little cared for. Small-sized oysters are quite plentiful in the lagoons 
of the vicinity but receive very little attention. 

The Guamani River, that has its outlet not far from Jobos Bay, is at 
times fished by the inhabitants living near its banks for their own use. 
Eels are plentiful in the river and are taken as needed by eel pots. 

HUMACAO. 

The district of Humacao, at the eastern end of Porto Rico, is cred- 
ited with a population of 88,501; the city of Humacao with 4,428. 
The latter is 5 miles inland from the playa or landing at which is 
located the custom-house, several stores, and a small settlement of 

fishermen. The waters of this region are quite well supplied with a 
large number of species of fine food-fishes. Dry and pickled fish are 
received from the dealers of San Juan, Ponce, and Mayaguez. The 
fishermen and dealers find a good market for all fishery products 
at the city of Humacao and at the numerous large sugar plantations 
of the vicinity. This section of the island suffered severely by the 
hurricane of 1899, the local fishing business being almost ruined. 
Many fishermen and their families lost their lives, and all lost their 
fishing boats and fishing gear. Sugar plantations were for the time 
ruined and all business paralyzed. 

The fishermen receive an average of 5 cents a pound for their catch. 
About one-third of the time is lost from the water being too rough for 
their small boats. The men appear satisfied with their small earnings 
that give them an average of $125 a year, an amount that could be 
more than doubled with more energy given to the business. Only 
small sailboats with 3 men each and rowboats with 2 men are used. 
Most of the catch is by pots that are seldom baited. Hooks lines, 
and nets are but little used. All fishing is near shore, the extreme 
distance being some 4 miles. 
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Spiny lobsters of 1 to 6 pounds weight are quite plentiful. They are 
taken by pots, and at night they are taken on coral reefs of the neigh- 
boring islands. by hand, a torch and forked stick only being used. 

Fish pots are anchored in 2 to 10 fathoms of water from near shore 
out to a distance of 4 miles. 

The catch by apparatus includes the following species: 

Pots: Red goat, runner, Nassau grouper, red hind, red grouper, catalufa, gray snapper, 
dog snapper, candil, schoolmaster, red snapper, lane snapper, margate, pluma, 
boea colorado or red-mouth fish, red parrot, capitan, spiny lobster, yellow 
goat, rock beauty, yellow-spotted eel, old wife, spade-fish, blue parrot, mariposa, 
medico, trunk-fish, moray, and file-fish. 

Hook and line: Schoolmaster, pargo prieto, red grouper, red hind, rock hind, Nassau 
grouper, gray snapper, dog snapper, red snapper, mutton-fish, lane snapper, 
chopa amarilla. 

Cast nets: Sardines, balaju. 
Haul seine: Mutton-fish, lane snapper, pluma, trunk-fish, barracuda, mullet, balaju, 

hound-fish, soap-fish, moray, eagle ray, Spanish mackerel (small size), king-fish of 
small size, zapatero, runner, pompano, Nassau grouper, gray snapper, dog 
snapper, schoolmaster, red snapper. 

Trolling: Spanish mackerel, barracuda, king-fish. 

HUCARES. 

This small town is 4 miles north of Humacao. A long sandy beach, 
bordered by cocoa and royal palms and settled by scattering homes of 
fishermen, connects the two ports. The total catch by the fishermen 
during 1902 was stated to be 80,000 pounds, consisting of the same 
species previously mentioned as caught by men of Humacao. 

Fish are most plentiful during the winter months, and are disposed 
of fresh at Humacao, Hucares, and neighboring plantations. The 
catch is. mainly by fishing pots. Two haul seines are at times used 
from the beach. Cast nets and hooks are also used to a limited extent. 

GUAYANES. 

The small harbor of Guayanes is about 8 miles south of Humacao. 
The river Guayanes, that is formed from several small mountain streams, 
enters the harbor. Near the mouth of the rivera half dozen fishermen 
reside and use one haul seine and 20 fish pots in the fisheries. Their 
catch comprises the usual species of the section and finds a market in 
the vicinity. 

FAJARDO. 

The city of Fajardo, with 3,414 inhabitants, is 2 miles inland from 
the playa or landing, at the northeastern end of the island. This 
section has many natural advantages in connection with the fisheries, 
which in time will be more appreciated. The surrounding country is 
an important sugar-raising district, with numerous villages and towns, 
of which Fajardo is the largest. At the playa is located the custom- 
house, a few stores, and quite a little settlement of fishermen. The 
harbor contains several small islands that afford a shelter to the small 
boats of the fishermen. The surrounding waters are well supplied 
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with a large variety of fine food-fishes, much more so than at any other 
fishing station. The catch is all disposed of fresh; no salt or ice is 
used. The small amount of ice received from San Juan is sold to 
hotels and a few families at 5 cents a pound. Quite an amount of 
dry salt-cod and some pickled fish are received via San Juan from the 
United States and Canada. There appears to be an opening for the 
catch and cure of some of the local species (including the spiny lobster) 
that would in a measure take the place of imported fish. 

Spanish mackerel and king-fish are plentiful from December to May, 
but especially during January and February. Albacore or frigate 
mackerel are found in large schools during February, March, April, 

and May, after which they are not seen during the remainder of the 
year. They weigh from 15 to 20 pounds and are taken by seines and 
by trolling. Red snapper are plentiful; pompano are taken weighing 
1 to 10 pounds. Numerous other fine table fish, but unknown in the 
markets of the United States, will be found in the list of species of 
food-fish taken by the various appliances. The list, while not complete, 
comprises most of the leading species taken in these waters. 

Spiny lobsters are reported as very plentiful, their weight being 
from 1 to 10 pounds, those taken in pots being the smaller size. The 
largest are found on the coral reefs and are taken at night by hand, a 
torch and forked stick being used. The lobsters, seeing the light, do 
not move, permitting themselves to be picked up by hand. When 
hidden in holes they are poked out with the sticks and secured. Most 
of the lobster catch is secured at night by hand. 

Oysters of small size and good quality are quite plentiful on the 
roots and lower branches of the trees bordering the lagoons near the 
Fajardo light-house and off Ceiba. A few oysters are taken and sold 

locally at about 1 cent a dozen. 
Clams are found at the mouth of the Fajardo River but not used. 
Of the 80 men of Fajardo that follow fishing more or less about 

40 give nearly half their time to the sugar plantations. The fishing- 
grounds being more protected from rough seas by the several islands, 
less time is lost from rough water than at most places. The catch is 
all sold fresh to fill the local demand at Fajardo and vicinity. Prices 
average about 3 cents a pound for all species except Spanish mackerel 
and king-fish, which average 5 cents a pound. 

After the volcanic eruptions at Martinique quite heavy showers of 
ashes fell in this vicinity, after which many small-sized fishes were 
found dead along the beaches. 

Quite an important part of the revenue of some of the fishermen is 
from the sale of tortoise shell from the hawksbill turtles taken by 
them. The turtles are taken on and near the beaches of Mona, Vieques, 
and Culebra islands and those of the main shore. The catch is made 
from November to May, when the females come ashore to deposit their 
eggs in the sandy beaches, when they are taken by hand; the males 

F. C. 1902—25 
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are said to remain a short distance offshore from the beach and await 
the return of the females; here they are taken by gill nets. 

The nets are from 10 to 12 yards in length and of 10-inch square 
mesh, each having a wooden decoy turtle attached. Turtles taken 
weigh from 30 to 100 pounds, occasionally more. The average weight 
of shell that is saved is 5$ pounds, for which the men received $3 a 

pound during 1902. The total amount of shells taken in this vicinity 
is reported as follows: By fishermen of Fajardo, 400 pounds; Culebra 
Island, 800 pounds; Vieques Island, 80 pounds; a total of 1,380 

pounds, most of which was disposed of at Fajardo. Turtles are 
reported not very plentiful, and the fishermen pursue them with little 
energy; having taken and sold a few pounds, they are content to 
remain ashore and rest so long as any money is left. 

Fajardo River is to a small extent fished for the first 6 or 7 miles 
up from its mouth by the citizens of the vicinity. The catch is chiefly 
a small-sized fish known as ‘‘dajao” (Agonostomus monticola) that is 
taken in small seines. Land crabs are quite plentiful along and in the 
banks bordering the river. The natives living along the river banks 
take the crabs from their holes in the bank during the dry season by 
digging them out. During the wet season the crabs are found above 
ground and are then caught by hand, a torch being used. 

The proportion of the catch by fishing apparatus at Fajardo is 
approximately five-eighths by seine, one-eighth by hook and line, and 
one-fourth by fish pots, but a small amount is also taken by cast nets. 
All boats and nets are made by the fishermen. Seines are 125 to 150 
fathoms long, with a bag in the center; mesh one-half inch in the 
center and 14 to 2 inches in the wings. Pots are not baited, but 
anchored in 2 to 12 fathoms in the harbor and around the neighboring 
islands. The boats are small, rough, and strong, without wells; none 
large enough to have custom-house register. Those with sails have 
cat or sloop rig. The apparatus employed, with the species taken, 
given somewhat in the order of their importance, are as follows: 

Fish pots: Candil; red goat, plentiful; yellow goat, scarce; runner or jurel, 5 to 10 
pounds (in large schools during February, March, and April); cabra mora; 
Nassau grouper; red hind; red grouper; toro; pargo prieto; dog snapper; school- 
master; red snapper; mutton-fish; lane snapper; yellow-tail; margate; porgy; 
pluma; loro colorado; oldwife; blue parrot; spade-fish; mariposa, one-fourth 
pound; rock beauty, 1 to 2 pounds; blue angel, 2 pounds; medico, 1 pound; 
trunk-fish, 1 to 4 pounds; file-fish, 3 pounds; chopa amarilla, 1 pound. 

Haul seines: Mullet, red goat, Spanish mackerel of small size, king-fish, zapatero, 
scad, runner, bony-fish, pompano, Nassau grouper, pargo prieto, dog snapper, 
schoolmaster, red snapper, mutton-fish, tarpon, lane snapper, yellow-tail, mar- 

_ gate, porgy, pluma, chopa amarilla, balaju, and hound-fish. 
Hand lines: Candil; red goat; Spanish mackerel, 2 to 10 pounds; king-fish, 10 to 40 

pounds; runner; cabra mora; Nassau grouper; red hind; toro; red grouper, 5 to 
100 pounds; pargo prieto, 5 to 30 pounds; dog snapper, 5 to 20 pounds; school- 
master; red snapper; mutton-fish; lane snapper; margate; yellow-tail; pluma, 
2 to 8 pounds; chopa amarilla, 1 pound; red goat, 5 to 8 pounds; blue parrot, 
3 to 8; trunk-fish, 1 to 4; robalo, 5 to 25 pounds; and balaju, } to ? pound. 

Trolling hook and lines: Bonito; hound-fish; frigate mackerel; tarpon; Spanish 
mackerel, 2 to 10 pounds; king-fish, 10 to 40 pounds; barracuda, 5 to 40 pounds. 

Cast nets: Zapatero; sead; robalo; pompano; sardines, $ to 1 pound; banana-fish, 
5 to 15 pounds; mullet; big-eyed herring. 
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CEIBA. 

The village of Ceiba is 5: miles south from Fajardo and 2 miles 
inland from the water front and fishing-camp. The 15 fishermen take 
three-fourths of their catch by pots and one-fourth by cast-nets. The 
men divide their work between fishing and work on shore at the 
sugar plantations. | Their catch meets with a ready local demand. 

The manatee is occasionally taken off the beach near Ceiba. A few 
are taken each year, usually by means of haul seines. The weight is 
said to run from 500 to 1,200 pounds. ‘The flesh is highly prized and 
resembles beef in flavor. 

LUQUILLO. 

Luquillo, near the eastern end of the island, is one of the very few 
places on the north side of Porto Rico in which the fisheries are repre- 
sented. Eight men make a small catch with pots and cast-nets. A 
ready home demand exists for all fish taken. 

VIEQUES ISLAND. 

Of the several islands belonging to Porto Rico, Vieques is the largest 
in size and population. It is 17 miles long by 5 miles at its greatest 
width, its western end being 11 miles from the eastern shore of Porto 
Rico. The island has several thousand population, with many quite 
large sugar plantations. The fisheries are represented by a few fisher- 
men on the north and south sides of the island who find a ready local 
demand for their catch. Fish are plentiful in the near-by waters, yet 
receive but little attention, dry cod imported from far distant waters 
being more in demand than fresh fish taken in their own home waters. 

CULEBRA ISLAND. 

This island has no fishery business of importance. A few fishermen 
supply the few hundred inhabitants with fresh fish at times. Some 
fish pots are used and some attention is given to the turtle fishery, the 
latter furnishing 800 pounds of tortoise shells in 1902. The turtle- 
shell catch was sold at Fajardo at $3 per pound. 
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Table showing the fishermen, boats, and apparatus employed in the fisheries of Porto Rico 
im 1902. 

Hooks 
wishes Boats Cast nets. Fish pots. ae 

ma er- ines. Locality. woe 4 ee 

No. | Value No. | Value.| No. | Value. | Value. 

ONegpee oni ll yd SB Ae 0 Se eS Pee ee eee 50 25 $690 30 $120 50 $200 $180 
A SarrOWOsanec ac sear ecccsce snes cee 15 8 SIO) oo eae ees 28 35 10 
INTO CID On ceces he aloe aeons eeeee 50 20 695 30 120 50 25 52 
ATI ASCO ete eae cea ae aces Eee 8 3 1G Saeed Bapaeane ecasec se sacosassc 12 
MATTOVOR tei. te cokes oe bas ete aracecsecne 60 30 1, 400 4 20 300 900 73 
Boca GewOyudaere ses ose eee eee 10 4 S00 ashen eeeeee 12 24 10 
BOGUCrOMIA eh F te operetta rolnte acre 20 13 500 20 80 100 150 60 
(GATS hoREn ane Cerna Cee Maem SIneena te 15 6 500 5 20 30 90) Cn accane 
Culebran(sland)) Besees sear sets 12 8 SUE pececalitnaccacs 25 75 6 
Haj ATO Osos ceas cen sees ee ete aan 80 25 2,190 4 32 100 300 76 
Guayanilla sees sssol tees ccseemetec eee 14 7 280 2 8 20 60 32 
Guianicare ss. ccteaaae os eases acerca 20 9 435 3 12 40 120 30 
GillaiyaMess case cases saceeen eeseste sae 6 4 DLO ese \| a eet 20 60!)|Seessees 
ITI CATES Eason sees cece a ae Pees ceiclee oe 32 13 660 By 8 104 260 26 
IUIM A CAO Es se Bose see See se 25 10 525 4 8 80 200 18 
MSH DOTS: ness pees Hers ces pee era 22 10 779 3 12 30 90 52 
AS IMOLCHSE Scacs seater ee meeeaee aes 20 7 315 12 48 150 525 18 
PMUGqUIUl OAs Sie eos eee ene: 8 2 150 3 iy) 18 54 |sJcdeee5 
IMIS WARIO Zee es eles tesla os sees 20 14 465 6 36 25 45 53 
Ballo SC COM steel ee ee ore aoe 80 40 2, 000 25 100) ae eee ol bees 88 
IBGM CEB: Hameo ae oe oie n aoete ee otic cena 40 27 2,530 6 24 210 630 85 
IPA RUNASBB Vass eee ser Soe eee 25 17 770 6 24 200 700 50 
IPUETLO UR Gall ae ees he ie ee oe BONO 606 9 36 | 100 150 9 
Tepid io) CS AWK seetnecosesseseercene 12 8 450 4 16 75 225 20 
SEW Gia SS) eee ee OU rg Ae renee Ra 14 14 560 xD) 12 16 48 34 
Sam Mane ees cess sens ween Sec we 25 10 500) le 2st She sece ee] ecto cals soe 45 
Vieques t(island) eee sstpeaesteeeeeaee 35 15 525 4 16 125 BYE looacecon 

TOtall Pee hes RAR AS SET Bs 748 | 369 18,771 | 183 | 764 | 1,908 5, 38381 1,039 

Haul seines. Gill nets. Weirs. 
An ; Total 
ocality. invest- 

No. eee Value.| No eke Value.| No. | Value.} ment. 

FA SUIACUNE eens secon en eae chica 6: }- 3,600) |; $750. |ccesail. -Bascmcllosaaeea| senses | Seeeees $1, 940 
AllearroObOed cers sate kee ee e ees 2 450 COU SSRs allSanecisaleesarallosasoclloaasans 420 
AT ECIDO Par sees 8 Bt ee oe ie enee 3] 1,800 BID Weicinosl| ee ce casleoteeealeaee ee Se enee 1, 267 
PATINA COjmm feieae cic bre ee nitincc etna ate 1 360 40h Ae ao 3A) Se Cts 2] See es bee ee 202 
IAET OY Oboe cn cee Cee see ee ele 2 780 175 il 480 $153) eee |Soeeeeee 2,583 
Bocadewoyuga Peer sees see cee 1 480 TONS BLK ec oe ce eee ell eee 189 
IBOGQUELOMS Nonfat Soest Societe ibiz ie eso elo aeis [Da eloeinice| | em ee eral Ecieeine | nie Stee Gl ieee | See eects 790 
Cel aes ae atu ere meet chats Beet Seer te [ie eR oe [en Sets oneal See eee | a | a | ee 610 
ule loraly (isleirt Gh) Paes peer cee ese eee eee eee eee een ee 50 | 1,800 L2G | eee 5 ioe eteeed 706 
IR WENCOy oases ccpanoogsscronsenannceae 4 | 38,300 | 1,200 50 | 1,800 125) N28 2-8 |eeoaeee 3, 923 
rireby eur Bice vee eae eae eS ce nye 3] 1,200 By 3 Rees) CeRSSees EAeaer (seems so5.66 755 
Gira ay Be See ee is Se so ee hae 2 900 250) Wcneie asda ates s |e see Se ee el eee 847 
GUIRY aN GSN etane* cote eee ace tcieae 1 400 OB Ste ball cave lsie sia Seems oll eae a See 385 
ICO RES aye SR ee ee 2 420 NGO aeos3| Sees SS see Be ee 1,114 
Humacao 1 : 851 
Isabel ees. 2 1,179 
Las Moreas . 2 1, 056 
quills see ake ea ee Ie See See Se ees 216 
Ma Va RUZ nn2- ens sjcnietee Sacloe Seee eee 3 | 1,800 BY Ol Seen ease toring Hecciooe acme aces sac 974 
PALO SECO: oa-eiaae ine ce sieniee ae eee 15 | 7,500 | 2,250 20 | 18,000 | 1,500 4 | $400 6, 338 
IROINGS) oranaeco so: spcdsgstcossscassoss Sl 200 BID vac be cuoesice| oc setts | aevern se | eee 3, 644 
PatillasiBayiest sen eect oc te 3 | 1,050 I7D || ces cisis| Race cealenecewe lee eeee seeeeee irae) 
IPUWETCOWRIG Sa: cies cies eer cone eel | se eee Eee eee oe |e 2 75 16: essa lee cece 817 
Puerto devonose sss tessecesee sees 2 900 2003 Reema = i= eicac ells | teeters laoreet 911 
DAUINES owes cees ee nee c eee ace econ 1 400 PBS Scie all's atc cya:c acl neem ae (emcee niente 779 
SEU IL EVID: 298 4 Si mrsceh Sites cteccualaetoss ate relate Sree rere lc ere ieee eek eter a cakes ei creed |r | ee ec 545 
Wts(obtset il itnovall) ooo asco soguosacad oe 1 500 125 10 360 OES eRe eg yaa 5 =~ 1, 066 

IOWA Heteadaa seb oocaRadsae soe 60 | 29,120 | 7, 715 133 | 22,515 | 1,806 4 400 | 35,826 
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Table showing the amount and value of the fishery products taken by the various forms of 
apparatus used in the fisheries of Porto Rico in 1902. 

Fish pots. Haul seines. Hooks and lines. 

Localities. — = - 
Lbs. Value. Lbs. Value. Lbs. Value. 

I Nn GXo WC So eagee poco oe Seer | 15, 000 $900 60, 000 $3, 750 73, 000 $4, 910 
( NEGTNARO) 90 Ba ee Coes ROSE Bee Sone eee ae 9, 000 450 31, 500 1,575 12, 000 600 
(ARETO EC Os == SB Selah Coe O ESO ERO SBE OOS = | 7, 000 350 37, 500 1, 875 22,500 1,125 
PASCO Saaee ae sat ace see oet os ccaeeels mee ate-cinctlscmasnce cs 20, 000 1,000 8, 000 400 
TTOVORG senses cade snccnerins seeesee| 40, 000 2, 400 7, 000 420 16, 000 960 
IBGEAIO er OWUG Ge. <8 oo ow che sc eens 5, 000 150 36, 500 1, 095 3, 000 90 
IBOUUELOM se eee chee cee cmnesins a 58, 200 ME BOG Seas ote eacrl seasons cere 29, 800 894 
Gelbay eee stewie eek cee oeeeeas 22, 500 GOO oe oe sea got Beisel eareesteretiaeress | teleosts 
@ulepra(island!));. 5.222 2sc5-- <== 12, 000 ARON Eso s fae esl ey acres 3, 000 120 
UREN Ops sercts soe =. sraictaein ere ajo cesta= cel 39, 600 1, 386 99, 000 2,465 19, 800 693 
(CHER hl Cee ae eater tee aeeee| 15, 460 695 8, 330 375 12, 116 549 
GUA CaN asea cee ceeise ite cnsielensio 30, 920 1,391 5, 653 254 11, 360 511 
itn CS eee eta Se epee wie si 10, 000 500 5, 000 10 eee Pol eee 
IMB LON step eart cone sos eee nenaas 50, 060 2, 500 20, 000 1, 000 8, 000 400 
EIEN CHO Missin n eek eine wnat aeesie 43, 000 2,150 10, 000 500 7, 500 375 
1G) Of Sa SA ceias Bone GRaeee Bae eerie 23, 190 1, 043 5, 553 250 19, 840 893, 
MBAS Se sce aa asi-cs2 = Sonera se 25, 0U0 1, 250 8, 000 400 6, 000 300 
RTO Oe eee aes ee = 12, 000 UO) pence bows) Sacoonaacc|lersscosansedloomedccose 
WGN OG UGE See ae eee eee 7, 500 375 50, 700 2,535 28, 000 1, 400 
PROMS CeO mer ree oie ans esc eee aS ee wes emailer saeseae 175, 000 10, 500 30, 000 1, 800 
ROU COMe ron ae e een se pacce ses 162, 481 7,312 8, 230 370 28, 515 1, 283 
Pa ASEAN] 2 5 2- ose ssn -nsass - = =< 30, 000 1, 800 12, 000 720 15, 000 900 
JEST rOy exo a ee ee 87, 500 2 G20) lleeera ae aera len eee eral 62, 350 1, 871 
PNETUOI Gi) ODOSS = 52 4453 ee ciciaim ee 15, 000 790 6, 000 300 4, 000 200 
ILINASEeS cee soot eae oars oe | 12, 368 556 Quito 125 12,786 575 
Setar eee ere ha ae cos yall wk bebe ei eee ee teeien Perio sine othe cialis = oleha sera 120, 000 6, 000 
Warere bec Gis) Eis Ea ES UR eee oe 50, 000 2, 000 20, 000 ENON ese Bence ee ee ssecadas 

SRO bailey 2240 st ses wing ara" 777, 719 34, 159 628, 741 30, 559 552, 567 26, 849 

Cast nets. Gill nets. Weirs. Total 

Loealities. : 
Lbs. |Value.} Lbs. /Value.} Lbs. |Value. Lbs. Value 

Percale Pe os Uy et 2 De 1240008 ($750 ceeee Nee. ees eepeasere ere? 160, 000 | $10,310 
NT Craver [XO ny oe a re tra 2 ats ee neal =| ee pus ae oe |G eat | Carlee | nelaedens 52,500 | 2,625 
ING OO Seas oh See eee Seco 8, 000 AQOM FSS eS a | RC reese | a RTA sie 75, 000 3, 750 
J/NTOD ote cadeacdneagsenesacossccd!s pparoccecllon sae |saatecco|esacce< Pecosanc Weems 28, 000 1, 400 
JAI 55 Soa ae Eee ee ene ee ate eee 2, 000 120 GL5O Pe ASO Wo Rae yee rea crstte 65, 150 4,350 
TORN Ged RoN, Wee | Ae eee eee nooo pad seeeacd |somsnecc|opeeecelenor ders) ercoaec 44, 500 1,335 
IBOCUELON So52 2-2) eae ee See eces BOE OOOH il BOO b | erveratereseys like orcas |e ret pelt Slee 133, 000 3, 990 
(CITT SS it aie Sees as See te Se 7, 500 SOORIE SS MS Melee | Santee Maceo ees 30, 000 1, 200 
@wlepran (asta Gi) eee see eee aaa isan sistance ee sees GRO |S 2e4 00) eters |e eeeet 15, 800 3, 000 
TEE eis Voy Bele eee Lie Oe ee eet ae ere betel Pees BANOS I DQOOR Saasas sepa saeco 158, 800 5, 744 
Guayamills! Ss. 2 cesehe ees anccs see 838 Bo AlSaseeeee Sates Se bebe Sete lucaoe< 36, 744 1, 657 
GuUanICa ys 2.seeeecnccee te seems 1, 257 Bo sea Eeaaeec| Hee ae eal ace eee A9, 190 2,212 
Gai aNnes eee. a. eee eee os sion saps seicicte to aan ane ea aie nee asec lat da tace| oa aects 15, 000 750 
BY CRT SH Mose ae see er sas Ses see 2, 000 100) |eeeseses | so-ecee |sodanaseleectacs 80, 000 4, 000 
AIBA CHO eae oe eee see ee 2, 000 OOS e esectas eters Sev eee || oot 62, 500 Sb 
Msdbelsn joes cssac aoc Sotec oe se ccceese 1, 200 oe eset oon eee Sebo eee ececrc 49, 783 2, 240 
TLDS ITER & Rene ae See ge ee ae 4, 000 200 Giiasascaete A na atatucafaill aratchertacs teva sversine 43, 000 2,150 
eT O Sones soe ceae ese reas 3, 000 aS (0) [sees ese eee (eet 15, 000 750 
MVE UCZ oS seer Sse ce ee = tereieee 2, 000 100 a 140 ADO) | eeeen tects 88, 340 4, 830 
IPSLOVSC COR mean <ccssae 2 eles tees 20,000 | 1,200 | 40,000 | 2,400 | 15,000 | $900 280,000 | 16,800 
IRON CGs a j- case ose aren jem oaeeons 2,514 I Se eee ee allscesacel| Saceiaece lec oece 201, 740 9,078 
AULA SUES SEVE pono as cjecae ara cas cle toot 38, 000 USON | ee acer se aire aioe Seem eenerel Se meas 60, 000 3, 600 
IBMEXCONRCH Las oe cocms tes tote e cettetees 25, 150 (ih aectecee Hessel Gee eee seeacoc 175, 000 5, 251 
IBUETtOIGe JODOS ha. =2 = o-oo ateeee 1, 400 26, 400 1,320 
(SIAL aes Ea eo ot en ae eee Se 1,314 f 29, 243 1,315 
Ba UA as 2 os acetic e eeere 5, 000 200M aS sees |e seted looat oe nal ee eae 125, 000 6, 200 
Wileques (islam G)) o~ <5. 22-252 onic |eereree Seine alas.= ago 2 NE RE eal ABeose. 70, 080 3, 040 

Motalea seach oss = = -seeeenceees 154,173 | 6,445 | 41,570 | 7,110 | 15,000 900 | 2,169,770 | 106, 022 

a Represents the amount and value of hawksbill-turtle shells. 
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Table showing the amount, value, and duty of fishery imports from the United States to 
Porto Rico during the years 1899,°1900, 1901, and 1902. 

Aguadilla. Arecibo. Arroyo. 
Description. — 

Lbs. | Value.} Duty. | Lbs. | Value.| Duty. | Lbs. | Value.| Duty. 

1899. | 

Dry, pickled, smoked, 
Cann ed MiShVete mass ssc ne lected -oe| eeeemer| bees ome. 77,466 | $2,343 |$239. 69 900 | $25 | $2.30 

1900. | 
(810 (0eae aeons URES OBE noerEC ar 68; 995° || $2,.470',|, Hine esc) sprees cud ences teeees pence eee] bee e eee eee 
Herring, smoked ......----- 4,137 DST ROL ON oe ea Secs cee See ae el ee en oe eee 
Mackerel, pickled -.....-..-- 979 60 CBE Beonenen Sacmeees Peaeraes anmme shel Soo ee os =~ 
COMO Ae eae ol teehee Gnoiemen |p oeeaeae | Peereaee 125 23 3:00:28 S501 eel eee 

otal sess oat eee 74,111 | 2,661) 41.58 125 23 3:00 Ns. ces eee See ene 

1901. 

C60) 6 Wain ies tie eee ye eee re || ee le eee 4, 500 150 | Free. ; 28,765 | 1,317 Free 

1902. ee 
Alewives, pickled ...--..-.. 4, 000 5h) GREE bse noel ae creer |nsee eee 9, 000 170 Free 
Od Re Rte ee eee beans 36,240 | 1,449] Free. | 66,512 | 2,534 Free. | 41,496 | 1,722 Free 
TET ae ae eee cte a ete kee | obi ete areeslliste overcame lelaaicie cteval| oars arctece tal ite ee iene a] acai 3, 465 140 Free 
erring pickled’ 23) wees eles. Sec Mensce ae isaicmte ss | atelelnate a | Ciclo rieete Merepreess 22,000 410 Free 
Herring, smoked ......--..-- 2, 500 50 | Free 7,000 143 || “Free. 2c. 222: See eee 
Mackerel, pickled.......... 1,000 LODHI SESS || Ue Sete | ears 2 saree a etree ae eee ee 
Salmon pPICkWed ke sae alee ae see eis eee eee feraaetee 1, 000 o4) Free. 2-5... - <ol 22 se See 
COMO SS eee Sore as meicteaianes mao e ee eel] Ae hereucise | Cesisrestare 1, 926 495+) “Free. |2.2..2225| 222592 eee 

Mota Vasase. soso See ce 43,740 | 1,719 | Free. | 76,438 | 3,226 | Free. | 75,961 | 2, 442 Free 
| 

Fajardo. Humacao. Mayaguez. 

Description. 
Lbs. | Value.| Duty. | Lbs. | Value.| Duty. | Lbs. | Value.| Duty. 

1899. 

Dry, pickled, smoked, | 
canned Mish ete! ha. - ==. sAlian eee cl seer esa Sem eceies | 46,891 | $1,404 |$136.70 |667, 941 |$25, 745 |$1, 800. 00 

1900. | 
COG ose eee aso cere eee ete cae aa] Semis ete aaleetcets Ieee erento Seach ber aeer = 33, 250 | 1,086 Free. 
Herne (smoked: caece as le ee hoe cal eee alseweeninn Weees cite eeeern Sal Seen ert 1, 000 13 .75 
Mackerel apickled Se ieee) sees el see eal eeamece neice tee ones aeleee eres 200 14 2.00 
Shrimp; (cammed |: io fe selec cee |bee eae Eeceee ao heeaee: Cine cee man loMnates 120 29 Free. 

MO tae asses a scecs se 4|t ecw cin sees cone [Soto ste|boiewe ase eeeeeeers ao resets 34,570) 1,142 2.75 

1901. 
COd aes seemace ee oc ce eel | sicesee me) «cise e sicalcmencteie|ecetne |= seer laceeeisere 46,237 | 2,154 Free 
Biernin ow pickwded (ie 22 feels. yo ct yall ate einc nil eine eee (Hee aes ee cena eerie ee 12, 000 400 Free 
Mackerel apickled inne: enna oce sccchaciesic csi sccecaute (Ee Socoeee eee ors horace 1, 625 55 Free 

ROTI WAS ES An ata ar eee riled ecole dmc de te ae cee a melee etal lee geceeteere 59, 862 2,609 Free 

1902. 

Alewives, pickled)..20. 2. -2|22252--- 1S So a cee esa sahil Seer Mees | Pe A 15, 000 290 Free 
COMES aa me Rae oe See 7, 500 SS TOUR TEC. gee wics D5 | leavers ae | ear |325, 678 | 14,173 Free 
Herring piekled! 2: 2225.22. 15, 680 S20F | PLEO Gace 5c |oaine oo ois (Gere tects 34, 308 779 Free 
Herring, smoked ......... 6, 100 DD IRE Cy etetevaystcestel|iss2\crare cn ac eee 17, 012 455 Free 
Salmon, pickled........... 200 14s), Breet joo ss 2 oil) cocci solos eee nese ee eee eee 
Salmons canned). hose ea partes ee eter eres eae ete fee ae en ee ee 2, 944 187 Free. 
MIshyouani oes ee 8 beck ep tres a SSE SE ESL re a eee seller || eee oe 25, 250 315 Free 

MO tala seme ee meetate 29, 480 R53 La el eh oY = yes FES | |e (eee ie 420,192 | 16,199 Free 
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Table showing the amount, value, and duty of fishery imports from the United States to 
Porto Rico during the years 1899, 1900, 1901, and 1902—Continued. 

Description. 

1899. 

Dry, pickled, smoked, 
canned fish, ete ...... 

1900. 

Herring, pickled .....-. 
Herring, smoked ....... 
Mackerel, pickled...... 
Mackerel, canned ...... 
Salmon, pickled........ 
Salmon, canned........ 
isihesbic aa a ees 
Shrimp, canned ........ 
(Ciel ell Se 
HIshentNs <5 5 
Lobsters, canned ....... 
Shellishws 2325 4c. 2252 
Winalerolen sss scenck. 

1901. 

Herring, pickled ....--. 
Herring, smoked ....-.-. 
Mackerel, pickled....-. 
(BOM OG keene Soe oe 
Salmon, pickled......-. 
Salmon, canned ........ 
SAPGINES |S oF oe ear oeee 
Shrimp, canned .....-..- 
SOG Bi te eee 

Lobsters, canned .....--| 
Oysters, canned ....-...-. 

1902. 

Herring, pickled .....-- 
Herring, smoked .....-. 
Mackerel, pickled. ..--- 
BOUOCKs so Pees eee 
Salmon, pickled......-. 
Salmon, canned ........ 
SHRUG: 2) ce ocemsemcaescuee 
Sandines!*:2 2552-24255 5-5 
MOCO 5 snore eee Ss. 
Lobsters, canned ....--. 
Oysters, canned ....-.-.-. 
Hise UaNo). 2.2 20=> s2=22 

Motels ee <5: <2 

j 

San Juan, 

Lbs. Value. Duty. 

Total. 

Lbs. Value.| Duty. 

$19, 692)$1, 672. 74) 

3 445. 06.2, 87, S68 

3, 108, 282 $108, 533 $6, 252. 00 4, 679, 691 

| 

$152, 742 $10, 103. 43 

| 

5, 000 100 Free. 5, 000 100, Free. 
.|1, 764, 7382} 61,509 Free.|2, 425, 353} 86, 050; Free. 

18, 560 569} 139.20) 57,710) 1,852 432. 82 
161,975} 2,276) 551.96) 165,215) 2,391 568. 16 
64,401} 1,669) 388.98} 74,318) 1,919 443, 25 
26,166} 1,466) 224.42) 33,425) 1,853 297. 01 
2, 238 235 43.51 2,516 256 49, 07 

39,501; 1,943) 488.93) 40,131) 1,991 495, 23 
952 44 23. 95 985 46 24. 2a 
520 62 13. 34 520 62 43.34 
330 97 Free. 700 176 Free 

2, 833 221 44.70 3, 033 254 49. 20 
230 50 15. 00 770 180) 54. 00 
30 10) Free. 162 30, Free 

300 88) Free. 300 88 Free 
100 14 .48 100 14 -48 

70, 353] 1, 934. 47/2, 810, 238] 97,267) 2,426.86 

3, 800 76 Free. 3, 800 76 Free. 
Free. 1,564, 250) 57,183 Free.|1, 654, 873) 61, 467 Free. 

111,020) 4,561 Free.| 125,432) 5,097 Free. 
62, 370 1, 940 Free. 62, 370 1, 940: Free. 

740,051) 15, 989 Free.|1, 037, 853) +20, 981 Free 
44,481) 1,364 Free. 46, 561 1,418 Free 
68,398} 4,198 Free. 77,723) 4,442) Free 
3, 280 699 Free.| 13,280 699 Free 

18, 550 968 Free.| 19,750) 1,018) Free 
750 93 Free. 867 106 Free 
745 105 Free. 1, 445 145 Free 
30 6) Free. 30 6 Free 

1, 200 60 Free. 1, 200 60 Free 
400 75 Free. 400 75) Free 
100 10 Free. 100 10 Free 

1, 210 174 Free. 1, 210 174) Free 

ee.|2, 630,635} 87,501 Free./3, 046, 894 97, 714 Free 

-| 68,500) 1,248 Free.| 141,500) 2, 598) Free 
.|1, 686, 882} 81, 647 Free.|2, 562,021) 120, 240) Free 

15, 000 653 Free.| 68,905) 2,615 Free 
10, 000 321 Free.| 27,327 860 Free 

357, 500). 8, 629 Free.| 550,522) 12,322 Free. 
125,198} 4,178 Free.| 241,460) 7,112 Free. 
41,652) 1,712 Free.| 48,052} 1,967 Free. 
16, 500 520) Free. 26, 200 895, Free. 
27,784) 1, 264| Free.| 33,142) 1,547 Free. 
21, 236 2,194 Free. 34,660) 2,979 Free. 
2,185 99 Free 2,185 99 Free. 
1, 940) 158) + Free 2, 520 240 Free 
1, 282 322! Free 3, 208 817 Free 

50 10 Free 50 10 Free 
2,092 208 Free 2, 992! 252! Free 

See nae Beeeeree | 26, 250 315 Free 

Free. |2, 377, 801| 103,163) _Free./3, 769, 994] 154, 868) Free. 
| 
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Table showing the amount, value, and duty of fishery imports from the British North 
American provinces to Porto Rico during the years 1899, 1900, 1901, 1902. 

Aguadilla. Arecibo. Arroyo. 

Description. : ] 
Lbs. |Value.} Duty. Lbs. | Value.| Duty. Lbs. | Value. | Duty. 

1899. 

Dry, pickled, smoked, 
Canned fishy CtC=. jos ees|sese oese|-esoss =|soce meee 1, 554, 415) $55, 576/$3, 536. 69)......--|.--.----)-------% 

1900. il gary, 
COodte t=) fre cincon sescie eee 113, 540) $3,819] $859.05}: 110,400) 4,235)  828.00)..-..-.-|---2.-2-|222c see 
Herring, pickled .......- 13, 700 260 68. 00 15, 000 263 7D; 00) 222 2222 |22es 2 eee 
Mackerel, pickled .....-- 400 45 4.00 2, 000 75 20:00) 2.232523 (Sea eS eee 

Totals. ce jssseee see 127,640) 4,124; 931.05} 127,400; 4,573) 923. 00;........].--..--- eps 
SSS _——— ee 

1901, 
COGeee sic 5sle cle esasee ee 298, 091) 12, 162) 2,297.55) ~986,060) 51,822) 7,642.30).-.-_-5.|.---2.--|2-2 esses 
Herring, pickled ........ 26, 300 478) 131.50 87; 600)" “2; 881 - 2438200). 2 aes eee ee ee 
PHELPIN So SMOKE Sacsis oes ocassoeel Seasons Sees 1, 300 45 UB Meares Bessecen Soe- ss: - 
Mackerel, pickled....--. 5, 800 198) 58. 00 3, 500 138 85, 00|/ 52. 3: Lee 

Totaleos cs ssace coe 330, 191) 12, 838] 2, 487.05) 1,078,460] 53, 836) 8, 125. 05|..-.-.--]..--.---]-------- 

1902. A Sa 
COUR re ceaecre satis seineies oe |= eaten se letecine al aeons ae 8145167) 19;870) 6;098: 75|22 822° 2°) eee eee 
EVA OC Kee oe eee eres sted || areas tN peel ene en 9, 000 255 67:50) 2.54. 5242|- Seen eee 
Herring, pickled ........ 15, 068 319 75. 384 160,200| 3,081) S801°500)-- 222 2) oe a eee 
Ferrin eASMO KEG N- poss eee nee ley eee oles oan 3, 350, 97 29.19} 10,800 $189} $81.00 
Mackerel piekledtes seca lesecaee ala amnelemeea sae 900, 20) 9:00). 2225-2) <chaeees [See 
HU ShVUN WMS esto oc oie oe | eee mele gece lace s-eene 150 33) 9590 Reeser | oe soe | ee 

MPotalwe ye) cae 15,068}  319| 75.34| 987, 761 23,356. 7,015.34 10,800 189] 81.00 

Mayaguez. . Ponce. 

Description, 
Lbs. Value. Duty. Lbs. Value. Duty. 

1899. 

Dry, pickled, smoked, canned 
fi sO CCReceon come eee eee 399, 610 $8, 661 $796.00 | 9,022,923 | $332, 964 $21, 053. 11 

1900. 
COG ens sais dann seer Ss o.oo ee 142, 675 4, 581 1,070.08 | 5,250,646 | 175,124 15, 108. 86 
Haddock ta. seanee.  acceacsec coe | sesoeo tee oleeee mete ee eee eee 69, 652 1, 788 160. 36 
EVernin pre led ae see sonnet 59, 186 808 295. 43 382, 249 6, 332 1, 500. 45 
PCTTIMEMSMTOKeM See er pene se cell a ae eee ae ee eel ee ee 32, 152 1, 080 166. 75 
Mackerel, pickled ..3..........-- 220 5 2.20 14, 659 450 144. 75 
POU OC Kees te ese teen ae lone eee ee ace ee eene ba neee meee 2, 288 75 5.20 

Dotalee sete Gate see cee ae oe 202, 081 5, 394 1,367.71 | 5,751,646 | 184, 849 17, 081. 37 

1901. 
Cod Seecei ee een ese caee eee 214, 908 9,105 | 1,627.50] 5,208,608 } 217,950 38, 748. 20 
1210 (6 Lore) eit ero Ser aoe eel ae eee) ES eet ee peries ee 58, 982 2, 029 442.00 
Herrin a pickledioseesn. see ene 12, 967 511 65. 27 891, 792 19, 107 4, 446. 02 
HErrinN gS, SMOKE. Ceaee sce cee eos | see ce eee ocena we ee oe eee 97, 250 2,096 660. 16 
Mackerel, pickled ...........-... | 2, 800 110 28. 00 122, 027 5,165 1, 219. 95 
Salmon, pickled 2-3 fee - ase betes |b oes es ae eee on ool nenw ear eione 6, 300 330 63. 00 
IkOpDSters, canned) Siete. S-asee ee sae coir ae Peace! eee cOeeiacilew 20 6 Free. 

TOtaAR senccscesemiccsdebe sis « 230, 675 9, 726 1, 720. 77 6,384,979 | 246,683 45, 579. 3: 

1902. =a 
COG Bee fo seca re oc eens See eee } 759, 709 28, 119 5, 774. 75 6, 506, 594 270, 670 48, 500. 56 
IPA dO Chae shores ee ee ESS te ore ace iane a aoa kemeeaoe 30, 254 1, 047 226. 90 
Herring PICKlEd ee ca sane. ee a 185, 251 3, 840 926.29 | 1,043, 698 26, 134 5, 153. 61 
EVerrIN PE WAIMOK COE acc ae eee steel eters eee | eee ene ee Sad oe es 9, 000 180 63.75 
Mackerel, pickled ............... 600 14 6.00 17, 345 705 173. 45 
PaAlMON A pICKlE disso eos se tee elses Doe eee ae lee eee ee nee eens 192 5 | 1, 92 
MISHAD OSE css sees oceecsesaceee | 2,000 445 1838. 50 5, 400 1, 022 306. 60 

ote ees ene eee eee 947, 560 32,418 | 6,840.54 7,612,483 | 299, 763 54, 726. 79 
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Table showing the amount, 
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Jorth 
American provinces to Porto Rico during the years 1899, 1900, 1901, 1902—Continued. 

San Juan. Total. 

Description. 
Lbs. Value. Duty. Lbs. Value. Duty. 

1899. 

Dry, pickled, smoked, canned ; 
HTD GG Gain Ber Senne aace sn Cees 1,759, 265 | $59,803 | $4,437.00 | 12,736,213 | $457,004 | $29,822.80 

1900. | 
COG oc SSSR Oe Eee ects aes 2,673,640 | 93,304 | 13,704.56 | 8,290,901 | 281, 063 31, 565. 55 
PAR OC OGKEEE So aan an tee ne ate 14, 850 | 487 111. 38 84, 502 2,275 271.74 
lemme pickled = -<is~..0=s-cs-55>- 172, 299 3, 000 525. 21 642, 434 10, 663 2, 464. 09 
Hemine smoked). 1-2... ..-=< si: 21, 240 435 111. 00 538, 392 1,515 277.75 
Mackerel, pickled.........---.-.-. 4, 464 112 44. 64 21, 743 687 215. 59 
IRTUNNOR nase a SEC e SECRET I aOOe DAES PEDO dob eBea Sonne ae 4 SMeacrereens 2, 288 75 5. 20 
Salmon, pickled........-.-----.-- 886 51 8. 86 886 pti! 8. 86 

Motleeeaesasccesc cece ees: 2, 887, 379 97,389 | 14,505.65 | 9,096,146 | 296, 329 34, 808. 78 

1901. Een (Sime an hie ie aes ene 

Alewives; pickled:.....---.-.-.--' 980 15 7.00 980 15 7.00 
(COG Hee SES eee en ees 2,662,945 | 101,486 | 18,627.81 9,370,612 | 392,525 68, 943. 36 
(CUIGIN SACS son DEES Ea Sette Beers 2, 250 15 3.00 2, 250 15 3.00 
BO MOCK eat on-set sinn- Scions ae sas 36, 351 1, 239 273. 00 95, 333 3, 268 715. 00 
13 ES Se pee ae a ee eee 14, 969 497 112. 00 14, 969 497 112.00 
CRIS PICKIEd 2a. ose ecicte= oo eee 266, 805 6, 205 1,332.25 | 1, 285, 464 28, 132 6, 413. 04 
Herringe.cmokeds io: 5s5-2---2 55-5 12, 750 379 113. 70 111, 300 2, 520 783. 61 
Mackerel, pickled........-.------ 39, 887 1, 326 399. 00 174, 014 6, 987 1, 739. 95 
SAMO WPICkKICd es oo cc--cce ce 2-2 330 15 3.00 6, 6380 345 66. 00 
MFO DS TERS eCAMMNG Cee a ie sea ya ars | rae Sanne smnwal versiacine ene 20 6 Free. 

ROtaasa5s/ 3 << acleatss oe cosiS4e 3,037,267 | 111,177 | 20,870.76 | 11,061,572 | 434, 260 78, 782. 96 

1902. ant 
Melnjaitieisrsis esas caisee ae seue ces se 2,932,096 | 107,321 20, 980.74 | 11, 012, 566 25, 980 81, 604. 80 

TEENA GIC Ol ee oan ae DOI MeO Ge BRS Oeeee ER ae See [Seen nore 39, 254 ile 302 294. 40 
Herring, pickled ......-.:--.2-s0- 380, 155 7, 895 1,920.81 | 1,784,372 41, 269 8, 877. 05 
ELEM ETA PR SII KO GS soe ase aia aim aca leresats aiereveraiayai| S eieisisemie ccillele seen sm ee 23, 150 466 178. 94 
Mackerel, pickled.............-.- 14, 708 560 147. 03 33, 553 1, 299 335. 48 
RSET ONIN OL SLC Giete xe Ainia ea tpaiasa cheia’e |S taj ats Srotalaceia| eo ciate eretaje ol ee starsre ew ee ate 192 5 1. 92 
HIS hp GINS yee ates oes cesnse 2, 000 402 120. 60 9, 550 1, 902 570. 60 

Mota. ses sews. ks 3, 328, 959 | 116,178 23,119.18 | 12,902,637 | 472,223 91, 858. 19 

Table showing quantity, value, and duty of fishery imports from Italy to Porto Rico in 1899, 
1901, and 1902. 

District | Year Products. Lbs. Value. | Duty. 

| 

IATECIDO Mies eee eel OO lee | PHIshuinutins=a-see ons. me aes eee ee sche ase aaa 100 $10 $4. 00 
Pence { 1899 | Dry, pickled, smoked, canned fish, ete....-.-. PARR) 643 9. 48 

Bex cere cae NSO Se  MIShESOUMCSEs oat hen sem sose Seas eo ccasec eee: 110 29 Free. 
Samnpian) 322-222. 2- | 1899 | Dry, pickled, smoked, canned fish, ete ..----- 113 19 3.00 

Table showing quantity, value, and duty of fishery imports from England, Cuba, and 
Norway to Porto Rico in 1899 and 1900. 

San Juan. 

Whence imported. Products. Year 
Lbs. | Value. |} Duty. 

Hagiaud Waseca scccl: Bry pickled, smoked, canned fish, ete -...--- 1899 43, 230 | $1,941 | $190.00 
pee eee COM. won oe toes cot cee we ee ne tetas tees wan ages 1900 45 21 3.38 

Cubes esc acecs sce nee pickled, smoked, canned fish, etc.....--.- 1899 960 28 2.00 
NOD Wyre ee ala es = + ge Raa EE Sen, BERS A Er fa pa 1899 2, 619 384 13. 60 
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~ 
Table showing the amount, value, and duty of fishery imports from Germany to Porto Rico 

during the years 1899, 1900, 1901, and 1902. 

Mayaguez. Ponce. San Juan. Total. 

Description. aa Tis 
“Lbs. | Val. |Duty.| Lbs. | Val.|Duty.| Lbs. | Val. | Duty.| Lbs. | Val. | Duty. 

1899. 

Dry, pickled, smoked, 
canned fish, ete....- ns ST ie or Ba lees TO Seal sna Beers se 12,398 | $878 |$31.10 |14,139 | $942 | $31.20 

1900. | 5, 
COM eee nee e tee ce || Peccel ben on pore Oeeaae |p eeiale seca 8,045 | 541 | 48.86 | 8,045 541 | 48. 86- 

1901. | 
Odin se Sat ee aia os ier eR Se ol betes ers Ieee mols Serato 10,575 755 |152.69 10,575 755 | 152.69 
Salmon, canned ....-- [ete ee ere Fars esa ene #9 Ie a 150 25 |. 7.50 150 25 7.50 
Sardines ........ FS <a a IR eA eae eree See eRe cee ge Se 2,000 379 |202.50 | 2,000 379 | 202.50 
Mishvinitins sense se ee eeneee ees | head 50 | $5 |$1.50) 700] 136] 40.80} 750] 141] 42.30 

Pe a Dap ce ny eae ee | Se ae 

Rotel wacce an ase |ecsean seers seerae 50 5 | 1.50 [18,425 | 1,295 |408. 49 |18,475 | 1,300 | 404.99 

1902. 5 
COG rR kets lly be ose ere [ery isl eee peesceral| ace sae 4,572 | 318 | 40.33 | 4,572 318 | 40.33 

Table showing the amount, value, and duty of fishery imports from Spain to Porto Rico 
during the years 1899, 1900, 1901, 1902. 

Humacao. Arecibo. Mayaguez. 

Description. 1 ; 
Lbs. |Value.| Duty. Lbs. | Value.| Duty. Lbs. | Value.| Duty. 

1899. | 
Dry, pickled, smoked, 
canned fish, ete ....; 14,616 | $615 $92. 34 100 $13 $200)/2 =Sseenae Wega sos lesa scose 

1902. poe ee al poe 
IER nee eso keS en PO ASe Ser loaEbasd Hes seacaon rosoocser| | acesana bdasecnace 125 p24 | $7.20 

a See ae = Sele iS 

Ponce San Juan. Total 

Description. = = 
Lbs. |Value.} Duty. Lbs. | Value.| Duty. Lbs. | Value.}| Duty. 

1899. 

Dry, pickled, smoked, 
canned fish, etc ....| 39,374 |$2,541 | $289.85 | 290, 984 |$15, 125 |$2, 445.00 | 345, 074 |#18, 294 |$2, 829.19 

1900. 
Codes aera eee st 44 2 .10 1, 500 109 11. 25 1, 544 111 11.35 
Devil-fishSs*. 2525 fee 354 26 400 e eek ees [ase teers sek seers 354. 26 4.00 
Herring: pickledie4 eee sesl saeco eaee noes 1, 587 59 7.93 1, 587 59 7.93 
Sardi ese a2 ccic ects |eemcisinea | pes ae ee lernstostorstere 10, 650 1,936 | 1, 236. 44 10, 650 1,936 | 1, 236.44 
MASINI UNS 2): eis wide ei|laiseschetoretel| ema etee [eeteciasiolrers 3, 390 857 257.10 3,350 | 857 257.10 
Fish sounds .......... 61 29 sleY ences senalleaoebaasoseaassa- 61 29 old 
Oysters Canned <jodsea| secs se Sonera eames 300 58 Free 300 58 Free. 

Totale- focaccia 459 57 4.24 | 17,387 | 3,019 | 1,512.72 | 17,846 | 3,076 | 1,516.96 

1901. ay 
Coders ae oe aeesee 400 32 5.00 369 39 6. 07 769 71 11.07 
erring. pickledais2 al. ssc sallscast oe cee sae a7, 9 1. 62 217 9 1.62 
Bargin es) oetccyern are 4, 060 716 301. 20 9,800 ; 2,079 | 1,017.17 13, 860 2,795 ; 1,318.37 
Shrimp, canned ...... 30 3) MTree. WA weee ce eae aeoecs | eiceeae eee 30 5 Free. 
USM PINS cian mal aaacresehlersasxelldecteoaaees 2, 900 631 199. 20 2, 900 631 199. 20 

Potala ieee ene 4, 490 753 306.20 | 13,286 | 2,758 | 1,224.06 | 17,776 | 3,511 | 1,580.26 

1902. ne r yatta lhe i a 
Mackerel spicklediscs:|:meraiaca! oes saa | eee eee 1, 000 30 10. 00 1, 000 30 10. 00 
SArGiIMes ese eeeew 13, 900 | 2,408 | 1,256.50 | 49,900 | 8,850 | 4,320.42 63, 800 | 11,258 | 5, 576. 92 
Shrimp, canned ...... 4, 225 472 Free. 2, 300 439 Free. 6,525 911 Free. 
Mighvingtinge ccs cence 80 19 5. 70 3, 180 637 191. 10 3, 385 680 204. 00 

Motal..< cecasseess 18, 205 | 2,899 | 1,262.20 | 56,380 | 9,956 | 4,521.52 74,710 | 12,879 | 5,790.92 

——— 
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Table showing the amount, value, and duty of fishery imports from France to Porto Rico 
during the years 1899, 1900, 1901, 1902. 

Mayaguez. Ponce. 

Year. Description } 
Lbs. Value. | Duty. Lbs. Value. Duty. 

| 

1899 | Dry, pickled, smoked, canned | 
SD WElGsecccucsct cee seeccee se ese| cece stcns erate aioe Paver cia 30, 0388 $1, 193 $182. 00 

1900 Herring, pickled ..<.2- <0. ic2.--.-|e--o-02<-s| Rees < aa oer tis 57 5 1.00 
Marainesis.7 cee caatessemccanireeha’ 120 $20 $4. 50 417 76 18. 97 

ROU ace ae ce snes te eoee 120 20 | 4.50 474 81 19.97 

nC hmlbeg ees ee Oe Ne ee (era maees 650 104 28.75 
HUISLEN Sil UME Sone Seba concaracpaculladsecebooullsseaoceecs eeneen ore 200 34 10. 20 

PRG teh ee eras Ss ES oe EO | rape nye mille mute Dare cyajel| Gherecista:yeiels 850 1388 38.95 

OWE | RARRESS oe ooo 2 bse eac che newt ee 550 132 | 20.80 500; 9% 18.69 

San Juan. Total. 

Year Description. => : 
Lbs. Value. Duty Lbs. Value. Duty 

1899 | Dry, pickled, smoked, canned 
HISHVELC aa ce oct a osieenioae sicewaisee 18, 309 $1, 369 $60. 00 43, 347 $2, 562 $242. 00 

1900 | Herring, pickled .............-2--|...--- eo See ee 57 5 1.00 
SOTGINCS Bet san Me oe case cc totes 1, 270 213 40.15 1, 807 309 63. 62 

UOTE i 2 = US ee se ee 1, 270 213 40.15 | 1, 864 314 64. 62 

Mea pSprdantes: o0-- eu cee 3. ssa de sc 4, 350 712 | 231.85 | 5,000 816 | 260. 60 
PETSE MTN NTRS Soy ere te on ey aiere em |e elena [eater cee ceclaiersrsisjouhere 6 200 34 10. 20 

MO tale Sete sc atic aster eames 4, 350 712 231. 85 5, 200 850 270.80 

POOBE Pardines.. los.-beece dee secusck os 3, 550 609 | 108.62 | 4,600 836 | 148.11 
HUSK ELMS’ oo aet cece sence soe eeticls 1, 300 256 76. 80 1, 300 256 76. 80 

MOtaly we ace eh omen eee 4, 850 865 185, 42 5, 900 1, 092 224, 91 

Table showing the quantity, value, and duty paid on fishery products imported into Porto 
Rico during 1899, 1900 1901, and 1902. 

Foreign importations. Domestic importations. Total importations. 

Year. 

Lbs. Value. Duty. Lbs. Value. Duty. Lbs. Value. Duty. 

1899.7 =. 13, 187,928 |$481, 817 $33, 142. 67 |4, 679, 691 ‘e150, 742 |$10, 103.43 |17, 867, 619 $634, 559 |$43, 246.10 

19005 =2- =. 9, 124, 351 | 300, 281 | 36, 442.60 |2,810 2388 | 97,267 | 2,426.86 |11, 934, 589 | 397,548 | 38, 869. 46 

L90LE = = 11, 098, 123 | 439,931 | 80,993.01 |3,046,894 | 97,714 |...--...--. |14, 145,017 | 587,645 | 80,9938. 01 

G02 SS 5 12, 987, 929 | 486,541 | 97,914.35 |? 769,994 | 154,868 |........--- 16, 757,923 | 641,409 | 97, 914.35 
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RECORDS 

OF THE 

DREDGING AND OTHER COLLECTING STATIONS OF THE 
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. List of abbreviations employed in these records. 

Abbre- . Abbre- A Abbre- 2 
viation. sHEDENN 5. viation. a TES viation. Meaning. 

ale 225. se algee. Mie esis miles. Alb. Blk ....| Albatross pattern Blake beam 
ks ss. se black. havbbaloa eee mineral. trawl. 
botm ....| bottom. mitsi: =<. minutes. 4’ Blk., 5)’ | 4foot Blake beam trawl, 5:-foot 
Dreeeeces brown. mode. =- nodules. BIk., ete. Blake beam trawl, ete. 
brkeesrse broken. OZ2L=- ee ooze. Bik. Dr Sse. Blake deep-sea dredge. 
bwesctsse blue. Dieescas- pebbles. Bt. Dre eee. Boat dredge. 
(MeSH a re clay. part ....| particles. Ch. Tgls ....| Chain tangles. 
Choce=see chocolate color. || posn ....| position. DUN 2255255: Dip net. 
COL e ss coral. pter-..<..< pteropods. Dra: Se ocer Dredge. 
corln ....| coralline. pum ....| pumice. Mies escces Electric light. 
GIsetcc-s coarse. Diencetee rock. GIEN eres Gill net. 
dds see: dead. Tad! 45:24 radiolaria. Hip 2s-0 2256 Hemp. 
dk s4:55 dark. rd! 2.222 red. LAB sj. 4. Large beam trawl. 
estd! cee estimated. rkey Ssece rocky. Ops ant) 525 Open intermediate tow net. 
ib sceos fathoms. ROteee ees rotten. Re soo 33- 5855 Reef collecting or reef collections. 
finels kes fine. Siedece ees sand. Sie sasuer eon Shore collecting or shore collec- 
foresee foraminifera. Nets aieeersese soft. tions. 
{Tae se fragments. shi Fee shells. SOB. De S225 Small beam trawl. 
Pion oem ets gravel. slates: slate color. || Sh. Dr .....- Ship dredge. 
elobieseee globigerina. smilies small. Sig.S.M ....| Sigsbee sounding machine. 
PTY cic sce green. SDrece ce: specks. SuriiNee see Surface tow net. 
PY sacs eee gray. Siete * &- stones. Swhbs 2.3.62 Swabs. 
horhr.-.| hour. stbd ....| starboard. Abell tn assse Townsend intermediate tow net. 
lnindl So eese hard. at oseess stiff. Pelsizs ese Tangles 
Ih eee lava. Stk csccs sticky. 8’ Tnr., 10’ | 8-foot Tanner beam trawl]; 10-foot 
Neer sass large. VOL ssnee voleanic. Tnur., etc. . Tanner beam trawl, ete. 
tienes light. Wht sens white. nr nites es Tanner intermediate tow net. 
Ms ees mud. Wilecteaece yellow. Tnor.S.M....| Tanner sounding machine. 
marg..--| manganese. 



RECORDS OF THE DREDGING AND OTHER COLLECTING 
STATIONS OF THE U.S. FISH COMMISSION STEAMER 

ALBATROSS IN 1901 AND 1902. 

Tn 1902 the dredging, trawling, and other collecting operations of 
the Albatross were all embraced within the limits of a cruise to the 
Hawaiian Islands in pursuance of investigations concerning the fishes 
and fisheries of that archipelago. In 1901 but four stations were occu- 
pied, all on the west coast of the United States. 

In the following records all stations where apparatus was employed 
for the purpose of collecting natural-history specimens are given 
dredging numbers in chronological order, and each piece of apparatus 

used at each station is given a separate line. 
The time of a sounding is the time when the plummet strikes the 

bottom by the ship’s local time. : 
The time of a net or dredge haul is the hour when such apparatus 

is in place or position and the actual towing or dredging commenced. 
In the case of open intermediate nets the time occupied in hoisting 

to the surface is also noted. 
Where two surface nets were used the actual time that both nets 

were in the water together is given as if but one piece of gear were 
employed. 

The remarks show how many single hauls of a surface net were 
made at each station. 

Almost invariably the dredging stations were located by soundings 
at each end of the line, and a majority of the dredgings were on lines 
of continuous development. 

The drift is the direction and distance traveled over the ground in 
the case of bottom gear, and through the water—after getting in posi- 
tion—in the case of other nets. No account is taken of the distance 
traveled by the ship while nets are being lowered or hoisted. 

‘*Tanner with brace” is an ordinary Tanner beam-trawl frame with 
a T bar joining the upper sides of the runners near the heels, thus 
increasing the rigidity of the whole frame. This modification was 
suggested by Mr. A. B. Alexander. 

The ‘‘Albatross-Blake beam-trawl frame” embraces a number of 
improvements on the old Blake frame, suggested by Commander 
Chauncey Thomas, U. S. Navy, and Mr. H. C. Fassett, U. S. Fish 
Commission. 399 
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STATISTICS OF THE FISHERIES OF THE MIDDLE ATLANTIC 
STATES. 

INTRODUCTION. 

The present report on the fisheries of the Middle Atlantic States 
is for the calendar year 1901. The statistics of the oyster fishery, 
however, in all sections except Long Island, New York; Delaware; 

Worcester County, Md., and Accomac and Nortbampton counties, Va., 
are for the oyster season of 1900-1901. 

The investigation on which this report is based embraced the com- 
mercial fisheries of all the coastal waters, including coast rivers, of the 
various States of this region. It was begun in January and completed in 
October, 1902. The inquiries in the field were made by the statistical 
agents of the Commission as follows: Mr. C. H. Stevenson canvassed 
Long Island, New York; Delaware; Accomac and Northampton coun- 

ties, Va.,and Worcester County, Md. Mr. John N. Cobbcanvassed New 
York, exclusive of Long Island; the Atlantic coast of New Jersey, and, 
in December after the regular investigation closed, obtained statistics 
of the smoked-fish trade of Philadelphia and additional data on the 
shore fisheries of Philadelphia County, Pa., and Burlington and Mercer 
counties, N. J. Mr. W. A. Roberts canvassed the Eastern Shore of 

Maryland, except Worcester and Cecil counties, and also the Patuxent 
River, and the Chesapeake side of St. Mary, Calvert, and part of Anne 
Arundel counties on the western shore of that State. Mr. John B. 
Wilson assisted in the work at Crisfield, Md., and canvassed New 
Jersey on the Delaware River and Bay from Camden to Cape May. 
Mr. Thomas B. Gould obtained statistics of Pennsylvania on the Dela- 
ware and Susquehanna rivers, and of New Jersey on the Delaware 
River above Camden. Messrs. W. A. Wilcox and T. M. Cogswell 
canvassed Virginia, except Accomac and Northampton counties, and 
also that part of Maryland bordering the Potomac River. The remain- 
ing territory in Maryland was worked by Mr. G. H. H. Moore and 
Mr. E. S. King, the former canvassing Cecil and Harford counties 
and the wholesale trade and vessel fisheries of Baltimore City, and the 
latter collecting statistics on the shore fisheries of Baltimore County 
and Baltimore City and on the vessel and shore fisheries of a part of 
Anne Arundel County. Messrs. Stevenson, Cobb, Roberts, Wilcox, 

Cogswell, and Moore obtained explanatory notes on the fisheries which 
are embodied in the text, and also assisted in the work of preparing 

435 
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the text and compiling the statistics in the office. The general prep- 
aration and arrangement of the report was under the direction of 
Mr. Ansley Hall. The results of the inquiry, which in this report 
are presented in detail, have already been published in condensed 
form in Statistical Bulletin No. 131. rf 

The fisheries of the Middle Atlantic States in 1901“ gave employment 
to 93,661 persons, of whom 70,923 were fishermen and 22,738 were 

shoresmen in the wholesale fishery trade, oyster canneries, and other 
shore industries related to the fisheries. Maryland employed in its 
fisheries 36,260 persons, Virginia 29,325, New Jersey 12,030, New 
York 11,564, Pennsylvania 2,484, and Delaware 1,998. The last gen- 
eral investigation of the fisheries of this group of States was for the 
year 1897. In connection with that canvass statistics for New York 
and New Jersey were also obtained for 1898. Since 1897 there has 
been a decrease in the number of persons employed of 3,074. There 
was a decrease of 6,552 persons in Maryland, 464 in New Jersey, and 
394 in Delaware, but this was partly offset by an increase in each of 
the other States. 

The total capital invested in 1901 was $25,080,371. The investment 
in New York was $9,444,271; in Maryland, $6,506,066; in Virginia, 

$3,633,104; in New Jersey, $2,729,571; in Pennsylvania, $2,110,162, 

and in Delaware, $657,197. Compared with 1897 the investment has 
increased $4,973,900, or 24.73 per cent. About half of this increase 
is in New York and the remainder is distributed in various amounts 
in all the other States, the largest percentage in any State being 61.15 
per cent in Delaware. 

The number of fishing and transporting vessels employed was 3,721, 
valued at $3,657,103. Their net tonnage was 54,761 tons, and the 
value of their outfits was $1,088,706. There has been a decrease in 
the vessels of 153 in number, and of 3,554 tons in tonnage, but an 
increase of $339,080 in the value. The number of boats in the shore 

fisheries was 36,237, valued at $2,023,880. The apparatus of capture 
was valued at $1,713,454, the shore and accessory property at 
$9,561,356, and the cash capital amounted to $7,035,872. 

The products of the fisheries aggregated 819,046,576 pounds, valued 
at $17,485,500. New York derived from its fisheries 228,092,285 

pounds, valued at $3,894,270; New Jersey, 117,930,964 pounds, valued 
at $4,755,522; Pennsylvania, 6,029,538 pounds, valued at $251,491; 

Delaware, 5,835,186 pounds, valued at $203,372; Maryland, 82,975,245 

pounds, valued at $3,767,461; and Virginia, 378,183,358 pounds, 

valued at $4,613,384. The most important species in the fisheries of 
these States is the oyster, the yield of which was 19,749,677 bushels, 
valued at $10,287,556, representing nearly 59 per cent of the total 

aTn the present report, it should be noted, the statistics for New York and Pennsylvania do not 
include the fisheries of the Great Lakes and other interior waters within the boundaries of these 
States. 
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value of products for the entire region. The yield of shad, which is 
next in importance, was 31,897,687 pounds, valued at $1,253,622. 
The catch of clams, hard and soft, was 1,118,777 bushels, valued at 

$1,074,834. Some of the other prominent species were alewives, 
33,198,605 pounds, $243,340; blue-fish, 16,317,795 pounds, $758,129; 
menhaden, 493,936,462 pounds, $987,228; squeteague, 23,496,383 

pounds, $558,653; crabs, hard and soft, 70,951,965 in number, 

$495,385. The catch of alewives, blue-fish, croakers, king-fish, yellow 

perch, pike and pickerel, scup, shad, striped bass, and oysters, as com- 
pared with 1897, has decreased in quantity, but increased in value. In 
the meantime there has been an increase in both the quantity and 
value of a large number of other species. 
The products since 1897 have increased 224,874,366 pounds, or 37.84 

per cent in quantity, and $3,161,037 or 22.06 per cent in value. There 
has been an increase in quantity in all the States except Delaware and 
Maryland, and in value in all except Delaware and Pennsylvania. 
The decrease in Delaware, which was 32.52 per cent in quantity and 
19.34 per cent in value, is explained principally by a falling off in the 
catch of sturgeon, squeteague, and alewives. In Maryland the decrease 
in the yield of alewives, shad, and oysters has been largely instru- 
mental in overbalancing the increase in other species. In New York 
the products have increased 108.19 per cent in quantity and 14.82 per 
cent in value. This is attributable mainly to the fact that since the 
consolidation of a number of the principal menhaden plants on the 
Atlantic coast in 1898, a considerable part of the menhaden catch 
formerly included in the products of other States has been credited to 
New York, where the home office of the company representing the 
combined interests is located. Therefore if the comparison is made 
with 1898 instead of with 1897 the increase is reduced to 8.35 per 
cent in quantity and 9.85 per cent in value. The next greatest increase 
is in New Jersey and Virginia, where it relates toa number of species. 
In Virginia, however, the products have been affected in quantity 
chiefly by the increased catch of menhaden, which has risen from 
178,656,362 pounds, valued at $255,241, to 273,493,799 pounds, valued 
at $433,109. The oyster yield in this State has also increased from 
7,023,848 bushels, valued at $2,041,683, to 7,885,447 bushels, valued 
at $2,923,456. 

In connection with the fisheries of the Middle Atlantic States, one 

of the most important occurrences during the past few years is the 
adoption of gasoline and naphtha engines as an auxiliary means of 
propelling sailing vessels and boats. In New York and New Jersey 
these engines are used on a large number of boats in the oyster, clam, 
shad, and pound-net fisheries, and on many of the vessels engaged in 

transporting fishery products to market. 
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The following tables present the number of persons employed, the 
amount of capital invested, and the quantity and value of the products 
of the fisheries of the Middle Atlantic States in 1901, and also a com- 
parison of the extent of the fisheries in 1897 and 1901: 

Table showing the number of persons engaged in the fisheries of the Middle Atlantic States 
in 1901. 

States. Fishermen. Shoresmen. 

SRST TT aL betes aed teeny en Onin AT ae RUE tor By 8, 676 2, 888 
INIT ANEHSEM mass ooEs COU SnE Eas Aap Ooo He Aces bCA Soper coe oC see eGeerSBee 11,170 860 
Penns yiliv ami ae Soc cee Se eee os Slee remote eineie ace lei te ease 1,748 736 
IDE EMNGIS scosecoucs cease nonshoRoasscesssssosas Cee See eae eee Ae 1, 565 433 
IMianrvlandsacncmecctiss Score ee cine sienaieceise ease eae Se maoseaeensreerias 23, 707 12, 553 
VAT LINDA ease ae boc aslo ins cinwicis wo wicisteic cielo scientists more kiciets sisteine ste 24, 057 5, 268 

Motel 2 aaa cece ae hse Se ae ae clea eee ree ele nis Siaeee ne eT 70, 923 22,738 

Total. 

Table showing the investment in the fisheries of the Middle Atlantic States in 1901, 

New York. New Jersey. Pennsylvania. 
Items. 5 

No. Value. No. Value. No Value. 

WiGSSeI Stee e co accor ate eee ae ek 633 | $1,241, 215 611 $643, 475 27 $59, 150 
MONTAGES = Aare Selo anfa de hitoeve we cee ea || ALOE Wetec cee | PO tT Ayl Deen eer eere 519: 2 ee eee 
OUtHT ARE eee eee coe ence oe 166;813) |--22--ee 23, 840 

BORIS No ceets se Sse aancpieweae tins nee fee eek ee 502, 666 526 30, 583 
SCINCS eet ae Ses nee mee ae oe neem an 38, 785 120 12, 615 
Guile nets YS es eae ses se: 2 145, 306 228 18, 193 
Pound nets, traps, and weirs . 155, 679) | -.o<<..0. cee eeee ees 
MVASOMMNELS et oe cas ae me eee Ree 16,955 | 1,384 2, 239 
SLOP Metsit ee esteceee cet wom e peee eee mee 1, 660 16 905 
Dip MeSH aw ears Sass teh ans eee aaee ene LOLA eter glbbn easel Eee oem pers 252 570 
ITN CS Pe ee ee ae ee ee eee 4 ANS) ucts ete 659 
ION DOtSsaekyee Seer sacese cee anna oeeates 4, 052 117 122 
LODStEIIPOLS oan ceseeeekaeec esc ee eee see 2, 3D8 | o:< =is00]= seeeeaeee 
Dredges, tongs, nippers, rakes, and hoes.|.------- SONTHOS Eee mmrte LOD; 593) aac 2, 650 
(CTADISCTAPEN Sak ee nese scucre cements leanne ee see ceeeeeee 323 1,185' |=. «102 cel Seeseeeeeeee 
Otherapparatusy ses seeose enone eee ealeeececee DDI Seneca | 35643) |-cescees 1, 686 
Shore and accessory property..........--|-------- 4 eek, 226) |e nares === 785, 428 aes ene 1, 168, 243 
Cashicapitale sc 3 hsb alec ected ooh iceeaeasieeaus 3, 025, OOH se Geaese 155, 550") |:te oes 793, 707 

MoralbinivestMenthicss se see eee eesee ls eeeeaee 9,444) 271. |i eseee APA SG Y AUN eget 2,110, 162 

Delaware. Maryland. Virginia. Total. 
Items. 

No. | Value. No. Value. No. Value. No Value. 

Vessels ..ca:. IRE he eS aa 27 | $20,200 | 1,337 | $887,155 | 1,086 | $805,908 | 3,721 |$8, 657, 103 
Monnage asa. see seescee eee DES ABBR aaa OV lS ooeeacsoae 15; S33 lnoeeeee eee D4; 1615 |easeeeeeee 
OUUA toe ee en DNATA eee ee DAMOUVE |adsscanc O91A03) Renesas 1, 088, 706 

BORIS Tannen cnemee rece noeee 910 | 29,901 | 11,498 558, 526 | 12,174 589, 757 | 36, 237 | 2,023, 880 
Seimegs sara ies sees serene 192 9, 091 318 30, 083 311 78,5380 | 1,759 222, 129 
Gillinets setae mete Seen 691 | 22,343 | 3,653 34,660 | 10,437 | 50,085 | 283,987 | 382,884 
Pound nets, traps, and weirs. 7 760 | 1,017 99,265 | 1,599 | 313,996 | 3,029 637, 345 
Kykemetsmencecs setae aeeeeaee 548 899 4, 064 11, 372 729 7,444 | 16, 994 73, 769 
SUOPrVets ss ere ee areal el eters ear | ees es ci aS ea a | 30 2,565 
IBOWEANLECtSen en aecem. ceoeeeneaae 12 32 106 520) Gece el eee 118 561 
Dipimetse’ stole oss aes Shee ee Ree cS Fo | OR ee ie ea eee eee 353 725 
Rramm CLMEtS = eos acoss ceo lGonclaneal owen eee 18 DDO ie seen eee eer 18 1,570 
Slaittwaps) tees See ces nese Se eera | ecrrees el es eryne cl eee ee ee 6 120 6 120 
[Brun SIS ite ee ae FO a ee Pee | Sh 5 DOU same erere Pe ses ic 3.019 |\aeoenns 20, 183 
BIO teep es hoes eee oe 1, 260 406 | 4,389 2, 248 569 579 | 19,526 14, 708 
ILODSLED POsteeseeeeeeee eee 60 (0 Rees (oo ee PE eae ss each eo | 5,896 10, 768 
Dredges, tongs, nippers, 
TABS ANG MOS ae eee eae ee lee nice es 2430) NLseseee LOT SOB seen eee PRE PAN PR ee Pe 375, 822 

Grab) scraipes|isi¢ 2:5 /s22- 4: seileeisae as Jr-seee ee. 2, 831 10, 247 933 2,256 | 4,087 18, 688 
Otherapparatus,s---ce-eeete retail SGN etapa 870). ecmeee 261. || kr oaee 6, 667 
Shore and accessory property. hase lS524086i|eaaeeesn 2) 164740 ass oaee 869, 624 |.......- 9, 561, 356 
Cashxcanital Rice cet acces naeeeee e216 GOON he saceers Devt DLoa sc aeeaee 547,000 |......--| 7, 035, 872 

Total investment 72. -e:|------- Cay Aoki Ropecage 6,506; 0660%|2-— sme 3, 633, 104 haere 125, 080, 371 
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Table showing the quantity and value of products taken in the fisheries of the Middle 
Atlantic States in 1901. 

New York. New Jersey. Pennsylvania. 
Species. —— — 

Lbs. | Value. Lbs. Value. Lbs. Value. 

ET OICOTO: eet ence acs cnc abl eas Semacle cites «ie acme es eee 15, 148 $209>|'. 2.2 Seihe ene [sea eeeeee 
Alewives, fresh ............ 1, 363, 614 $19, 106 3, 347, 491 19, 425 801, 925 $2, 448 
YC VOR! SHIBCU a8. oc ceo c eases cn ebat ae 0+ |csex suas sae 374, 000 2,865 334, 000 6, 960 
PUACRN DBRS co's aovni- So Nac Canes eacce tinca feast eeacd mals 3, 000 159 7, 556 762 
RUPNAD eee oon dpe cace sus 9, 350, 502 473, 366 6, 110, 318 254, 682 1, 345 67 
EAL data ncca a doe aces 194, 727 7, 307 1, 459, 418 SHB he ees ecw seeete seen 
ISIOLET “DIST <a .css cosas oe scee 590, 682 25, 809 3, 008, 301 SEO 119 How. oric a/aye: | she ee 
MOIS ows (o> ona cose wee 174, 144 8, 822 256, 859 14, 229 193, 199 10, 163 
MENGE ac nce dese cece avcc-koeen 1,570 123 22,789 TAS Cemeteries | eee reeee 
MAO ala Sais c ieee alsa oslo ano stse 1, 172, 291 51, 921 2,300, 771 B75603ii| os pst ecec ene see eee 
“CRREYAILCY S  SR S | P Reno tte Se De, aa reaes 
NGRORASOTS Se Soot oe cc oe celamige semweatas'laselomaahons 
TONE ag Soe Oe Sacccise ce gee 

MeISSINES Nahas cess <soceces 
IOUT CTH Sn foo. 3 2 oes sas 
German carp. /... 5... -s---= 
Haddock..... 
Waker. sccccck 
Herring; salted=..-........- 
Horse-mackerel 
ong teh Sodom See noes eoaS 

ae eel ee eden 
Menhadenita..occ.cccceses = 
Mullet, fresh ......-..-.25-: 
Mullet’ Belted! ens see 
Mummichog Sa oe coeic scl 
IPETCH WIC oo eiocccaietcs a 
Perch, VOUOW s2222055-255-2 : 
Pike and pickerel..........| 2,050 185 2,560 
IEQUOCIG Ren < Seis coe soe es 42,581 DAD 1] ice oaesiecaee 
Salmon, Atlantic ......... | 163 78 233 
Up reescasesacsechienceenss | 804, 589 25, 379 607, 099 

ReRRDRES ee Het soe. cc oscee aes 231,517 15, 216 1, 495, 247 
SEA TODINS Isoee nec s.ccs Sas -% | 385, 000 433; | case seaioen wise 
SGM [tyes Se ee 3, 482, 472 110, 682 14, 031, 002 
hark 500 

7, 285 
2,375 

38, 928 
: 299, 092 

Sauctesruer: 3-0. ---2-s5- 2, 346, 683 73, 989 11, 973, 394 
Biniped bass-. -2.. 265 he 52 71, 840 9, 102 , 467 
BHIEPCON wife. ol. ooo wre 112, 626 6, 108 168, 919 

(Cath oe seeeeesceeemeee 4,291 2,215 19, 108 
BUCKETS). ooalee asic eens ooeseac 218, 874 11, 023 110, 415 i : 
Si SMe Pee assesses 12, 875 WF O99 | hSaceisjciccicneselnesteeceesoe 3, 970 317 
Swell-fish: oo: coc sacs sceee 134, 870 TOI | Basset eaceeealtmece s dee eae | 
MP RULOR |S e'- eoe a= oacaeees 49, 662 1, 798 91, 105 
MOMCOUs = seolcces tase ce eee 38, 300 1, 152 265, 041 
Wall-eved guess: sche nce lecios set eceees|+ ost Saceters|-eetmens occa ddleegeeeetesea 
White balttess ss. eek 24,510 7 840 eee tee sie ate alle sclemeeewe oe 
WV TAN Peet ose Ss Seem 33, 975 480 405, 804 
lams: Nard:.:2%.-<52 9555: 1, 478, 368 257, 686 4, 246, 070 
Gini, SOs) 2. 2-2 .-2 sae 779, 450 , 843 902, 770 
Clams! suriiv.735-2-c.sss6o= Paes seericcncs | Snaaan cei sisi 18, 336 
Craps ard. 5... a. cesssoeee | 791,725 4, 993 719, 995 
ARADSNBOLE aa ao ase o nee 40, 440 2,104 417, 910 
LOFT SS) Geese sake spsauseoncdes jocoesccesaanod|lS-Se0Asnccs|lascaoooncensss 
HPs CLADS ace aac eee > Saas | eee ee eee saecle nice ais = 409, 800 
MO DSLOTS ence cistc<ceseieeoe 183, 5389 21, 742 65, 943 
WMTISREIR ss cere 2 He = oer are 262, 400 1, $60 374, 600 
Oysters, market............ 12, 380, 921 1, 708, 985 14, 646, 345 1, 696, 767 282, 352 35, 517 
Oysters) seed: --....-2.2225 3, 808, 525 268, 555 10,617, 572 550,918 302, 638 14, 232 
SHEL smeee eet Se 226 eo sccee 2, 286, 000 1, 380 144, 000 RYAN Laas eae arama (PAD ee 
ScallGpsns eee essao 24-0 esse 1,109, 724 107, 337 114, 000 S200 sence oaleemeee came 
SHIM pss See ais cs .ns 2 ois Soe esse eeaceese|ss-emaceateoe 4, 095 Wi GSBulsee S osciewwe sleepers eee 
SONI tees reek owe encseee 180, 846 5, 114 17, 748 S268) atone secre lees serene 
METWAPUA see seb isn cto inne 340 340 8, 232 SABO Ws. oe ce ese cclleseposerae 
PRGTLE So Sea yee sat nica cots siem-|iSacteincecnc cic|siacemicecee ss 20, 130 1,053 10, 500 870 

Motala seek cise seee 228, 092,285 | 3,894,270 | 117,930,964 | 4,755,522 | 6,029,538 251, 491 



440) REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing the quantity and value of products taken in the fisheries of the Middle 
Atlantic States in 1901—Continued. 

Delaware. Maryland. Virginia. Total. 

Species. = 
Lbs. | Value. Lbs. | Value. Lbs. Value. Lbs. Value. 

IN SEXKCOD. sn copes esshscnsllbssqoden lsapososenns Cbsonomssd endoss Sp osollssadéocsacc 15, 143 $259 
Alewives, fresh ...| 597,374 | $4,816 |13, 454,757 | $87,021 | 13, 633,444 | $110,524 | 33, 198, 605 243, 340 
Alewives, salted ..|.........|....---- 292, 400 | 4, 287 280, 000 4,900 | 1,280,400 19,012 
Black bass @--2<cc0 |: sss ss|seenesse 23, 383 2,124 199, 489 16, 735 233, 378 19, 780 
Blue-fish= 2s. -s- 400 20 100, 145 4, 378 755, 085 25, 609 | 16,317,795 758, 122 
Bonito. 4.e2n = Sone (Sateceerclas secur 250 10 14, 160 587 | 1, 668, 555 42, 695 
Butter-fish'2os ease |teeesee assesses 458, 700 11,505 | 1,071,860 28,551 | 5,129,543 149, 984 
Cat-fish*sese-- +s 130,280 | 5,075 488,777 15, 547 820, 325 23,560 | 2, 063, 584 77, 396 
Genk eases eeeeeessSeemiesseelscsssess O Rae See alia scien 24, 859 847 
Code ces eee 1, 250 50 100 4 | 3,475,012 119, 590 
Crevallevctes. se nee |ccassee oa locceeess 468, 791 138, 533 469, 244 138, 536 
GCroakers -.......-- 28, 730 665 3, 937, 168 53,493 | 4,501, 894 64, 201 
Drum ye shes seen 3, 200 56 228, 172 2,707 | 348, 152 4, 201 
Eels, fresh .......- 230,650 | 9,127 105, 815 4,430 | 2,897,627 152, 686 
Mels"saltedye --o-|sec-cieec escent e200 =!” ber 60 dts aS acios sical yecetenees 2, 200 60 
Wels smoked! jeee.|eesce see |em scene nets LOOK Te 18 ee er I tclataras a olnintcterolatrat= 1, 100 128 
xlounders ......-. 5, 500 226 209, 394 6,253 | 3,231,039 111, 755 
German Carp ....- 198,040 | 9,752 127, 930 2,940 | 1,159,958 59, 238 
Gizzardishadeteee| secu ences 5, 250 100 11, 260 233 
Mad GdOcksec. cesses | se seers [eee See antes soca emer cee ol cee enienerse boticereree 387, 666 14, 617 
Hake eeeeete ee tal here ee Io See oe | ARE 5 acll Seem elt I SE 2 [Se Sae RSet 63, 421 1, 609 
lb eseielisss G5-epocsdocc lecaoaces|- JARED |) TID iocesnéésonsc ascenono: 12, 800 110 
Herring, salted ---|..--.---- |e eer Seo rane caloeiseietiesiae [oles seer aemtcternlieisicecinee se 180, 000 2, 025 
Hickory shad .....|......-.. eae tes, akc 448,600 | 11,427 456, 915 11, 636 
Oo=fish eae e~ - oes |eciiee ee [eet ee 44, 892 3, 586 44, 892 3, 586 
Horse-mackerel RS ae fseeaetor [RRA G hb ooo ns obbooesac MaDe Annona looseasehbS 224 5 
Keim o=fish > 22. t se <eeccee ene ete 91,122 3, 436 149, 199 10, 892 
Bini ey Sae2 sek eco s| seessee [Been eke eee eee oa oes cae so emai ecm 344, 008 4, 891 
Mackerel 2ee neces secceceee \emoeees 1, 800 1M eanooeecosee paaseanone 519, 643 21,211 
Menhadenteccecceleecceoese saccnece 7, 122, 230 11, 573 |2738, 493, 799 433,109 |493, 936, 462 987, 228 
IMOoon=tisheers pee cel panne ae | motes cee |eelaememece rarities 70, 400 2) 161 70, 400 2,161 
Mullet, fresh...... 5, 350 180 35, 295 900 | 190, 700 5, 420 267, 645 8, 342 
WevINKaE, CMEC oslo eno scoos|lbosonodd Gabens socsalonosscaoe||sasoasonaned|loonenaccor 57, 814 5, 123 
NikweTTbAVELOsS 3 So allsnuoseeoollooaseded|scosesuaccd|aseos0ss00| |sdascascnese|lesdeccoecs 140, 000 800 
Perch, white...... 242,360 | 11,357 452, 815 25, 005 731, 925 32, 582 2, 752, 649 154, 239 
Perch? syellowiseacs)|-sese se celsoonesse 292, 720 9, 617 158, 939 4,472 495, 346 17, 203 
Pike and pickerel.| 16,310 654 67, 5380 5, 890 32, 103 2,848 120, 558 9, 287 
iPOlWOCkK eee. ease 42,581 1, 240 
PompanOjeces. sees 96, 326 7,963 
Roachseass-es). ssh 200 il 
Salmon, Atlantic 1, 793 303 
Scupyesteesesecccee 1, 466, 931 43, 350 
Sea ibasssseeescean: 2, 467, 676 126, 668 
Sea ;robins'<..---.-- 385, 000 433 
Shad, fresh........ 31, 880, 687 | 1, 253, 197 
Shad saltedssnesae|scseeeeee = -eee- == 17, 000 2AD5 | 2 em Oas kale hee ake 17, 000 425 
SY el oe ees senegal eres al (Ee Le ead spec avoose beaccoscticed jcouscaaonc 500 10 
Sheepshead! 2... ¢||sos2--25-|oosocee= 1,350 52 8, 430 348 17, 165 1,317 
SKaleS S22 sccm sacolosaceceecl|-sesacee eee eee RE SOn EN ea e Srn eo Seircet Rec Socsos 141,575 188 
Spanish mackerel.|.........|-------- | 2, 922 348 520, 142 44, 017 566, 096 51, 027 
Spotseasseeeceesscc| ttaceee ce lsiseciss 22, 170 387 806, 827 24,306 | 1,183,189 28, 370 
Squeteague ....... 722,435 | 13,915 | 1,018, 775 26, 921 7,431, 496 127, 993 23, 496, 383 558, 653 
Striped bass....... 47,595 | 5,114 824, 418 68, 568 527, 507 45,177 1,838, 919 178, 848 
Sturgeon.......... 75,892 | 3,678 107, 620 3, 503 183, 023 12,161 648, 610 33, 886 

Caviar =2s-e.e. 10,307 | 6,766 5, 818 3, 486 18, 318 10, 204 57, 842 33, 630 
Suckerssi-2-- = 022: 2,500 101 14, 750 281 48, 165 927 424, 059 19, 104 
Sun=fisheeees-eees 200 2 3, 970 72 4, 000 95 25, 015 1, 585 
Shyla Sanaagallonaese sc |sonoobodlo sre seoscaq|last soepoadsoaceascoescsass spats. 134, 870 101 
Marponbece meen cece sees e lees eels ae raene | etietetaia= 75 1 75 1 
Matos seeeceemenee 3, 600 SOUS SEAR ees ERE Sie Air | eee 144, 367 5,114 
WoO La mA Roo ncllboodcosos|lsenessédlacoseocncocooscoasonelleoseaepoceceldosebaasac 303, 341 5, 671 
WM Gensel leo. col beosascoe |b assced | benenpqenod] socoSnacbdlscummanccoad||roqdacnese 14, 675 2, 321 
Suidahii(e) oz Rea aeeeee gee er A a |S ees Snallaneoa cocod sbaseonocece Gooppecese 24,510 1, 784 
AW obinbo ("a Gee sora secoueace| |Gernprad| oaokraocaas aesdanaase 600 | 12 440,379 8, 366 
Clams thard2=s-s.- 8, 200 1, 208 107,600 | = 14, 384 1, 764, 680 | 134, 777 ae 604° 918 961, 003 
GlamsssOttes: seecs see semee crise ten sosceaee eee NEE RCSA Or SeCeEICe |: SS eee if 682) 290 113, 761 
Glamstsurieecscecc| case c sees cosmetee | eeeceece ee ARSE Sosesl Gaon crorone RES occae 18, 3386 500 
Grabashardyesseees sees asodhae 9,824,793 | 85, 884 6, 113,277 | 52,863 | 17,449,790 | 167, 298 
C@raibsssoitese eee eee | 150, 509 | 5,587 | 4,308, 582 202, 563 , 288, 424 65, 972 6, 200, 865 328, 087 
Frogs Soe aaa aces essence peers 1380 | 50 15, 377 | 1, 283 16, 307 1,573 
King crabs........ | 720, 400 QE SR0U sve. See Noe lseedosecaa|sooococconcel bore seoeo> 1, 180, 200 4, 091 
ODStersi..--.s-5 55 | 2,760 DA). i Ree esl Pee Anne ane remonenel acae con ac 252, 242 30, 376 
Mussels ssn.cceess ee ee ee eee el Re ees | I Se eA Reed rakeoe bodc 637, 000 2,780 
Oysters, market ...| 678, 300 40, 290 |39, 798, 927 |3, 031,518 | 42, 478, 683 |2, 621,915 |110, 260, 528 | 9,129, 992 
Oysters, seed ....-- HSA TOSO M2253 1S isl ers cere eet secetaieetas 12,724,446 | 301,541 | 27,987,211 | 1,157, 564 
SIE sano ap cobnen|leosonacod Atco boas) Gassecnbeed eapbaocccdlroosaspocesolsenoooe Soo! 2) 430, 000 1, 362 
ATEWaliis cicetcteteiae eine | 2, 850 142 
Seallops. | 1,223, 724 110, 587 
Shrimp 4, 823 2, 696 
Squid! s.cseccimen eye 198) 594 5, 940 
Merrapineesce secer 512 491 1, 593 1,189 5, 180 1, 444 | 15, 807 6,549 
DULG ase ecisae sie 50, 050 2,445 4, 835 203 56, 897 1, 444 | 142, 412 6, 015 

| —- = SS 

Motels zaeccn (5 835, 186 (203, 372 |82, 975, 245 |3, 767,461 |378, 188, 358 4 618) 384 is19, 046, 576 17, 485, , 500 



FISHERIES OF THE MIDDLE ATLANTIC STATES. 44] 

Supplementary table showing certain of the above products in number and bushels. 

New York. | New Jersey. Pennsylvania. 
Products. = =| 

No Value. No. Value. No. Value. 

Clams, hard 184, 736 $257, 686 530, 759 
Clams, soft . 77, 945 58, 848 90, 277 
GlamMAeREl oes. oa Oso 5 also te tice cee] paces sce 1, 667 
Crabs, hard ...... 2,375, 175 4, 993 2,159, 985 
Grapbsysoft..---.---.< 121, 320 2, 104 1, 2538, 730 
RPTL DS s oot oa. GOSS. =| -BaSe cee soe sce e aca 204, 900 
Lifts) (er 10, 240 1, 860 11, 860 
Oysters, market ..... do.. 1,768,703 | 1,703,985 2, 092, 335 
Oysters, seed ........ do.. 544, 075 268, 555 1,516, 796 
Sie ee ee do. 38, 100 1, 3380 2, 400 
BCRNODS sos 2. <b s~< do. 184, 954 107, 337 7, 333 

Delaware. Maryland. Virginia. Total 
Products. 

No. | Value. No. Value. No. Value. No. Value. 

| 

Clams, hard 1,025) $1, 203 13,450) $14,384) 220,585) $134,777, 950, 555} $961, 073 
Glamapeoities. 2-252. 00sss2|- 2 2.22 |osesss|s ences so s-|seccsececltiec ccec sels enacccee 168, 222) 113,761 
Glams; surf . 5.62... - Ee es CE MS AE Se SE ee eae a ISSO 20a Nee ae Raed 1, 667 500 
Crabs, hard. (ees iS ee os |29, 474,379] 85, 884/18, 339,831) 52, 86352, 349,370] 167,298 
Grabsssoit 2. .22..-%,.- -| 451,527| 5, 587/12, 910, 746} 202,563] 3,865,272) 65, 972|18, 602,595) 328, 087 
Kanpueraps\: <3. 22.25: 4 BED PATO) Ge) |. Sach cond bsakenen=e eee Ase te Baa esene 565, 100 4,091 
NICHES OU) Sa cae Soe Osa) RR ARE A A! ee Bee ee Oass Serer pine aca eer a GEeecrnee 22, 100 2,780 
Oysters, market 96,900) 40, 290} 5, 685, 561/38, 031, 518) 6, 067, 669)2, 621, 915)15,751, 504|9, 129, 992 
Oysters, see TRE BAL U le P83 Ue Be a gel er eee 1,817,778} 301,541) 3, 998, 173)1, 157, 564 
Pe ee meee se Osea ee oe oat elec canine tele eee esol se cctc'ellascoeaae 40, 500 1, 362 
Scallops? 22 2255.22 OGM eee eee Seal ct ie nats |S cectten Loy nee 8 eee a eee ree 192, 287). 110,537 

Comparative table showing the extent of the fisheries of the Middle Atlantic States in 1897 
and 1901. 

Persons engaged. Capital invested. 

Fone repeat 
Increase | ageo ageo 

States or de- | increase quctease 5 increase 

as 1897. | 1901, |cTeasein| or de- 1897 1901 1901 com- | OF de- aie * |1901 com-| crease in : ‘ ared with | czease in 
ared /|1901 com- Pp 1897 1901 com- 

with 1897.; pared 3 pared 
with 1897. with 1897. 

New York. .....- 8, 862 | 11, 564 +2, 702 +30. 49 | $7,012,725 | $9,444,271 | +$2, 431,546 +34. 67 
New Jersey ..... 12,494 | 12,030 — 464 — 3.71 2,371,253 | 2,729,571 | + 358,318 +15. 11 
Pennsylvania ...| 1,898] 2,484] + 586 | +30.87] 1,601,528] 2,110,162] +  508,634| +31.76 
Delaware ...---- 2, 392 1,998 — 394 | —16.47 407, 819 657,197 | + 249,378 +61.15 
Maryland ......-. 42,812 | 36,260 —6, 552 —15.30 | 5,821,610 | 6,506,066 | + 684,456 +11. 76 
Vaty att ese 28,277 | 29,325 +1, 048 + 3.71 | 2,891,536 | 3,633,104] + 741,568 +25. 64 

Total...... 96,735 | 98,661 | —3,074 | — 3.18 | 20,106,471 | 25,080,371 | + 4,973,900| +24.73 

. Products. 

Pounds. Per- Value. Per- 

centage centage 
of in- of in- 
crease crease 

States. Increase or | or de- ee or de- 
decrease in | crease crease in | crease 

1897. 1901. 1901 com- | in 1901 1897. 1901. 1901 com- in 1901 
pared with | com- ared with| CO™= 

1897. pared P 1897 pared 
with wath: 
1897. | | 1897. 

| 

New York....... 109, 555, 566) 228, 092, 285 +118, 536, 719 +108. 19 $3, 391, 595/$38, 894, 270|+ $502, 675) +14. 82 
New Jersey ..... 103, 782, 517) 117, 930, 964)+ 14, 148, 447+ 13.63) 3,614, 434) 4, 755, 522) +1, 141,088) +31.57 
Pennsylvania... 5,604,263) 6,029,538/+  425,275/+ 7.59] 269,507) 251,491|- 16,016) — 6.68 
Delaware ....-... 8,647,897| 5,835, 186)— 2,812,711/— 32.52) 252,123) = 203,372/— 48,751) —19.34 
Maryland .....-. 88, 588,018} 82,975, 245/— 5,612,773;\— 6.34) 3,617,306) 3, 767,461/+ 150,155) + 4.15 
Wireiniaeos 2. 277, 993, 949) 378, 183, 358 +100, 189, 409) + 36.04! 3,179,498) 4,613,384 +1, 433, 886) +45. 09 

Motaleeesee 594, 172,210) 819, 046,576 +224, 874, 366 + 37.8414, 324, 463 17, 485, 500 +3, 161,037, +22. 06 
| 
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The study of the fisheries of this region will be greatly facilitated 
by consulting the earlier publications relating to them, as follows: 

The Fishery Industries of the United States, Section 1. Geographical Review of the 
Fisheries for 1880. Parts vr to x1, inclusive. 

The een ay. Industries of the United States, Section v. History and Methods of the 
Fisheries. 

A statistical report on the Fisheries of the Middle Atlantic States, by Hugh M. 
Smith, M. D. Bull. U.S. Fish Com. 1894, pp. 339-467. 

The Oyster Industry of Maryland, by Charles H. Stevenson. Bull. U. 8. Fish Com. 
1892, pp. 203-297. 

The Sturgeon and Sturgeon Industries of the Eastern Coast of the United States, by 
John A. Ryder. Bull. U. S. Fish Com. 1888, pp. 231-328. 

The Sturgeon Fishery of Delaware River and Bay, by John N. Cobb. Rept. U.S. 
Fish Com. 1899, pp. 369-380. 

Notes on the Oyster Industry of New Jersey, by Ansley Hall. Rept. U. 8. Fish 
Com. 1892, pp. 463-528. 

The Shad Fisheries of the Atlantic Coast of the United States, by Charles H. Steven- 
son. Rept. U. 8. Fish Com. 1898, pp. 101-269. 

Notes on the extent and condition of the Alewife Fisheries of the United States in 
1896, by Hugh M. Smith. Rept. U. S. Fish Com. 1898, pp. 31-48. 

Statistics of the Fisheries of the Middle Atlantic States. Rept. U. 8. Fish Com. 1900, 
pp. 195-310. 

FISHERIES OF NEW YORK. 

Considering the value of the fishery product, New York now ranks 
second among the Middle Atlantic States, being surpassed only by 
New Jersey. The returns for 1901 show about 10 per cent increase 
over those for 1898, the total value amounting to $3,545,189 in 1898, 
and $3,894,270 in 1901. 

The oyster industry yields about 50 per cent of the value of the 
fisheries of New York, the product in 1901 amounting to 1,768,703 
bushels of market oysters and 544,075 bushels of seed oysters to be 
replanted, the whole worth $1,972,540. This industry is now almost 
wholly dependent on the growing of oysters on private areas, which 
a few years ago were entirely barren and unproductive. In the same 
year, the natural oyster reefs, to which the public resorted, yielded only 
5,480 bushels of market oysters and 33,890 bushels of seed oysters, 
with a valuation of $20,104, or little more than 1 per cent of the total 

‘oyster product of the State. 
One of the most interesting of the recent developments in the oyster 

industry of New York is the extensive planting of seed oysters at the 
eastern end of Long Island, especially in the vicinity of Greenport 
and Southold. This began ten years ago, and at present about 350,000 
bushels are planted annually, the seed being obtained from Long 
Island Sound. The oysters in those waters grow very rapidly, but, 
not fattening readily, they are usually taken up within a year and 
again planted in Great South Bay and elsewhere. 

An offset to the development of oyster-planting in Peconic Bay is 
the decrease in this industry in Shinnecock Bay, on the south side of 
Long Island. In 1898 the private areas in that bay yielded 43,000 
bushels of oysters, worth about $1 per bushel; but, owing to the fail- 
ure on the part of the town authorities to secure the planters in their 
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holdings of ground, the planting has almost ceased. In 1901 less than 
2,000 bushels were taken from private areas and no seed was planted. 
A new departure in the fishery industries of New York, and one 

which gives promise of extensive development, is the cultivation of 
hard clams or quahogs. During the last three or four years many 
thousands of bushels of small clams have been bedded on private areas 
on the south side of Long Island. Comparatively few of these were 
marketed previous to 1901; in that year 9,260 bushels were sold for 

$25,565. The increasing scarcity of clams on the public areas and the 
high market price which now prevails indicate that the cultivation of 
this mollusk will be greatly extended. The popularity of small clams 
is constantly increasing in the markets, and in time their cultivation 
on the south side of Long Island may even rival oyster-culture. 

During the year covered by these returns, the scallop fishery at the 
eastern end of Long Island was in a prosperous condition, yielding 
169,294 bushels, which sold for $100,607. In 1898 the yield was 
103,063 bushels, worth $49,960; and in 1891, 69,565 bushels, worth 
$48,340. This mollusk is taken entirely by means of light dredges, 
which are usually operated from sailboats, but to a very small extent 
from rowboats. 

The blue-fish now ranks first in value among the food-fishes of New 
York State, the yield in 1901 being 9,350,502 pounds, worth $473,366. 
These were taken principally by line fishermen sailing from New York 
City, 617 men and 48 vessels engaging in this fishery in 1901, and to 
aless extent in gill nets, seines, and pound nets operated along the 
Long Island coast. Compared with 1898, it appears that there has 
been a decrease in the quantity of blue-fish taken and an increase in 
value, the yield in 1898 being 11,214,483 pounds, worth $387,167. 
The catch in 1891 was reported at 5,506,575 pounds, worth $237,010; 

and in 1880 at 3,000,000 pounds, worth $67,500. These figures furnish 
an illustration of the increase in value of food-fish during the last 
twenty-three years. Thus it appears that in 1880 the value of blue- 
fish was 2.25 cents per pound; in 1891, 4.30 cents; in 1898, 3.45 cents; 

and in 1901, 5.07 cents per pound. The demand for blue-fish in the 
food markets is constantly increasing. To secure early supplies, a 
part of the fleet now leaves port in March, going southward as far as 
Cape Fear, and the season extends until late in November. 

The yield of menhaden in New York is second only to that in Vir- 
ginia, 300,682,545 being secured in 1901. Of these, 233,667 were 
landed at oil and fertilizer factories in Maine, 25,703,000 in Rhode 

Island, 154,102,335 in Delaware, and 33,118,338 in Texas, as they were 

caught in those respective localities. Thirty-two steamers, valued at 
$489,350, including their seines and outfit, and 3 sail vessels engaged in 
this fishery, employing 745 men. In addition to these 191 men were 
employed in rendering the fish into oil and fertilizer at the factories 
in the State, these factories representing an investment of $558,500. 
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Exclusive of the oyster and clam industries and the taking of blue- 
fish and menhaden, the use of pound nets is the most important fishery 
in New York. The pound nets are set principally at the eastern end 
of Long Island, and to a much less extent at the western end of Great 
South Bay and off Gravesend. This fishery was more valuable in 1901 
than ever before, the 248 nets yielding 8,769,082 pounds of fish, worth 
$164,557. In 1898 the yield was valued at $108,939, and in 1891 at 
$125,719. The large increase in 1901 was due principally to the 
higher prices prevailing in the markets. The* principal species taken 
in pound nets are squeteague, butter-fish, flounders, and scup. 

The shad yield in New York in 1901 shows a gratifying increase 
over 1898; indeed, it was greater than for any previous year for which 
returns are available since 1888. The number captured in 1901 was 
888,240, valued at $110,682. In 1898 the catch was 488,611; in 1897, 
506,273; in 1896, 542,814; and in 1891, 762,946. Most of the shad are 

taken in Hudson River, and especially in Dutchess, Ulster, West- 
chester, and Columbia counties. 

The sturgeon fishery shows a remarkable falling off, the value of 
the product decreasing from $46,573 in 1898 to $8,323 in 1901. This 
fish is now very scarce, not only in Hudson River, but also along the 
south side of Long Island, where it was secured in abundance six 
years ago. A large percentage of the sturgeon taken in Hudson 
River are small—under 20 pounds in weight—and are known locally 
as ‘‘peelicans.” In 1892 the State interdicted the capture of these 
small fish, and this is expected to have a beneficial effect on the abun- 
dance of mature sturgeon. 

The catch of sturgeon on the south side of Long Island furnishes 
an instance of the development and decline of coastal fisheries. The 
fish ure taken by means of floating gill nets with 12 or 14-inch mesh, 
operated during May and June, and also to a limited extent in Sep- 
tember. The nets are set 1 or 2 miles from the shore from Blue Point 
to Montauk Point, and especially off Amagansett, Wainscott, and 
Westhampton. This fishery began in 1892, In 1896 there were 103 
men employed, using 37 boats and 223 gill nets, and the catch of 
sturgeon amounted to 314,430 pounds, gross weight, worth $15,125. 
In 1898, when the fishery probably reached its greatest development, 
187 men used 70 boats and 454 nets, and the gross weight of sturgeon 
secured was 509,365 pounds, worth $43,864. Notwithstanding a large 
increase in the quantity of twine used by each boat, the average catch 
of fish in succeeding years showed a great decrease, and in 1901 the 
57 men, using 25 boats and 257 nets, secured only 65,130 pounds, gross 
weight, of sturgeon, worth $4,801. This fishery is so unprofitable at 
present that it promises to become ‘extinct in a few years. 

The returns for most of the minor species of fish show a considerable 
increase during the last five years, a result doubtless of the high cost of 
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meats. Especially is this true of eels, which are generally distributed 
throughout the waters of New York. The yield in 1898 was 396,945 
pounds, worth $27,517, and in 1901 it was 722,859 pounds, worth 
$50,033. In the same time the yield of flounders increased from 
876,683 pounds, worth $28,455, to 1,274,308 pounds, worth $49,949. 

The high market value of lobsters during recent years has resulted 
in great activity in their capture in the coastai waters of New York, 
as well as on other portions of the Atlantic coast; but the catch has 
declined from 381,020 pounds in 1897 and 332,378 pounds in 1898 to 
183,539 pounds in 1901. The average catch per pot in 1897 was 81 
pounds; in 1898, 59 pounds, and in 1901, 37 pounds. This decrease 
occurred although the number of months in which the lobster fishery 
is prosecuted has increased somewhat. 

Probably the most noteworthy change in the methods of the fisheries 
of New York is the extensive adoption of auxiliary power in the 
vessels and boats, which makes the work to a large extent independent 
of weather conditions. Especially is this the case in oyster-culture 
and in the pound-net fisheries. Gasoline and naphtha engines are the 
popular forms adopted. These were introduced about ten years ago. 
In 1901 35 boats, worth $30,720, and 55 vessels, worth $176,900, were 

thus equipped. 
The following tables show the number of persons employed, the 

amount of capital invested, and the quantity and value of the products 
of the fisheries of New York in 1901: 

Nuinber of persons employed. 

How engaged. No. 

Onpvyessels fishing 2.22/10 Sass s <4 Sees tee case ecins bp seweee Sees fees s sees ela eis sree tines 2 3,181 
OnEvesselsitransportin Sos sc,c 05 352 anes Sees Serco a eae ce ee aces Gee eRe Same baie s ace ce sees 455 
IMmyshore Or Port MSHETIes) A. Sa. wm are a swteraw =.sre Sine oRtetcie Sanne Scie he ees see eee acts soe ate semitece 5, 090 
GSHOTESINCI wate ooo te ans Se re eta oe ren eS Stace SRT te EE Sree es ciate ote Coe ES see ss loetoeeees | 2, 888 

TERS ae Si aed lot -5 7 Oe gL LL AM Rad ngs he AS Jae iRiges PL. RRA I aie oe etek 11, 564 

Table of apparatus and capital. 

Items. | No. Value. Items. No. Value. 

IMeSSeISHISHING .. 5-2 cc-sincinne | 437 | $1,005,665 || Apparatus—shore fisheries: 
MGOMOREC Sates once cs 2 suse s| §;408.-| Ase. APs SeINCSH 35552 cewscce aeteee 259 $16, 700 
OUT eta = jo 5c53ossse2.- 2 oloesacees 328, 865 Gill DGS cae eer eee eee | 3,453 62, 724 

Vessels transporting.-.......-- 196 235, 550 POUNG Nets .peeeee cee ee 248 67,645 
MOWRAGEs sSas02dcc0os-ae\es == | 3,188: |Seesecencere HYKe Nets .. <2... 2-ccceseese 6, 607 82, 745 
OUP ieee tessa vescese sss |-cnncete 25, 311 Dip NGt8. 22 ..ee seme alone 101 155 

SOR fe eens sac c cis naa 4, 656 317, 447 THINGS}. as eek De eM eee wee cllse ae aac 2,104 
Apparatus—yessel fisheries: Bel potse. eee neee we cece ee 7,021 6, 766 

SSOUNEH oa cates codes tlc nces 76 36, 375 Lopster pots =<---.ee2ceeee 2,196 3, 270 
Gill nets 4, 623 SPCAISie27 coweccnen aececeee 198 121 
Fyke nets . 50: 251 on| ee DLeOS CSEe near eeaee eee eee 1, 563 5, 5380 
TANCE oy see ee eee oe tos ocs 4590" *Tones:scenne ene ctcccesteee 1, 986 10, 954 
Eel pots H 535 RA KOS sce at ere nrcten ero cepctehe 1,196 7,313 
ILODSLER POLS o-oo oe 2,790 5, 080 HOe€S ~22220% 585 480 
IDTCUOESis sacs cosas ae eee oc 1,195 125731: |}; Shore: propertv...csoe-=--e<<-| 032552 | . 4,221, 226 
MORES eres. owes cs so ncas 364 1; 633\|} Cash: ChpLtAl oi prcverenrepewemtiarere| mse cicise 3, 025, 500 
IE GS) Gee Rc AGenaads arceee 83 518 oneal oe 

TP Otel ee torctten rere ateawt|=dancsea 9, 444, 271 

= —— 
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Table of products. 

Species. Lbs. | Value. Value. 

ALE WIVES sete seeoeeinse | 1,363,614 | $19,106 || Spanish mackerel ........... $933 
Blive=fishw asses see 95350850231, -A73 3668) SDOUS space naa ie eee aeteoee 206 
BORON ee eee coe es 194, 727 4,307 1’ SQUCLEAPUC ta. qaoceeeeeeeee 73, 939 
Bullkyerds ee csp eeeee see 135, 585 65/788, Striped. bass). 32. ses eee eee 9, 102 
IBUttersish 25 see eee ae 590, 682 255809) |{Sturgzeom 22. ass eee sea e ee 6, 108 
Carp eAmericuile 24-5505 89, 072 4, 894 COVIats 2 22 ncwetesees eee 2,215 
Carp;'German\-------2-- 281, 494 76 142") ‘Suckersoss. hs ase een eee 6,129 
Catshishy ers aa8 saat Sera 38, 559 250844) (Sun-fishts jo 55 tenceccee eee 1, 099 
Cerone os ae cece 1,570 123'1|| SOwellsfishee.oece so ee eee 101 
COdste teen ecm eee eereeas 1,172, 291 BL 9215) hPaubo pie. secees no-no 1,798 
Wels Ber eee Ceci ee Sins 722, 859 50,033 || Tomeod or frost-fish......... — 15 152 
IMLOUNGEISjs ss pesos eeeece 1, 274, 308 AQ.949 ||| Wihitebait,s225.25-% svewecceoe 1, 784 
IHsddock seen oeecee ee 160, 703 6Fb160 |) Whiting: 252 S42 4a2-- = eee 480 
Haken ssasacessce Bosca oee 36, 580 860)||(\Crabs, hardss.: -22e---- seeeae 4,993 
Herring, saltedsss------2- 180, 000 2025 4||) Crabs) SOltbese. cess seneeee 2,104 
Kinge-fishisse-2 i Gessccece 29, 826 3; 4135|\ Lobsters'2225- mea aecene sees 21, 742 
UI Soe Soe ee ete sce ee 26, 140 516")| ‘Squid a2. sees eaece cece eee 5,114 
Mackerel a= s5 455. ess 507, 838 19, 454 || Clams, hard, publicreefs..... 232,121 
Menhadenws-couaceteses =: 180, 409, 767 | 454,505 || Clams, hard, private areas .. 25, 565 
Mumm i Chogtenee esac ae 140, 000 8003) Clams sorties cose eee 58, 843 
IRerchenwihite)=sseesessee ae 51, 987 3,390 || Oysters, market, public reefs. 3, 554 
Perchi yellow 22455- sos-n: 25, 893 2,014 || Oysters, private 
Pike AS tata we ea Ee Sey 2, 050 185 ATCAS SH S.2 ue thease Sees 1, 700, 481 
Rollocks teed seeeecceceee 42, 581 1,240 || Oysters, seed, public reefs... 16, 550 
Salmonis-= s:Aooheceseen see 163 78 || Oysters, seed, private areas. . 252, 005 
SCUD ia: cecceetaae eset ece s 804, 589 OTST) VULISSCIS 2 oe see eee ete meee 1, 860 
Seanbass' 4-3 seassnzaecees 231, 517 1S, 216) *Seallopsisessse oes ane eee as 107, 337 
SGasrOpIMS en -Seceececcee 385, 000 433 5 ReTEa pill toemseecs cee see ieee 340 
Snags ete see eee S482, 472 TAONG82 ult Shellsmeese sees ce eee seen 1, 330 
pneepshea dissec seer 100 12 a 
Skates eee eo eee 139, 200 140 | Total SA See 3, 894, 270 

121,320 in number. a77, 945 bushels. 9 33, 890 bushels. J 184, 954 bushels. 
6175, 536 bushels. e 5, 480 bushels. h 510, 185 bushels. k 38,100 bushels. 
c 9,260 bushels. Ff 1, 763, 223 bushels. 710, 240 bushels. 

STATISTICS OF THE FISHERIES BY COUNTIES. 

In comparing the returns by counties for 1901 with those for 1898 
and previous years, a large decrease in the fisheries of Queens County 
is apparent. This is due to the formation of a new county, Nassau, 
within the former limits of Queens County, and Queens and Nassau 
counties combined now represent the Queens County of previous 
years. Also there appears an extension of the fisheries of New York 
County and a corresponding decrease in Westchester County, owing to 
a change in the boundary lines. 

The extent of the fisheries in each county cf New York in 1901 1s 
shown in detail in the following tables: 

Table showing the number of persons employed in the fisheries of New York in 1901. 

Counties. 

| 

On vessels 
fishing. 

On vessels | 

porting. 

In shore 
or boat 
fisheries 

Total. 

JNU OF sth arene ae ee ee ie ae ee mt ca he 
Columibiaes.: sasss deaes Sotcs cee cmesce acess 
IDULCHESS Sse Saat a Sete cosine carte ene eee 
Greene = S86 Bie scaiaissas Se tacoacssesseeee 
KAM OB eis make rictins cee ces osetia esr ees 

QUEENS hee heii ect boc cb eetemmauanes aeee 
Rensselaer’: seis ssmscb<nstcmce we cee coceees 
Richmond est fa25 de soe ecemsacteceewsee stesane 
Rocka! coh Sec as cases code buceee ene soeere 
Sums Oller San eee hon mente cums ees ceceneee 
WI Sterreicrtte cretietlotic aes eleewcmeseceelee come 

11, 564 
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Table showing, by counties, the vessels, boats, and apparatus employed in the fisheries o 
? by ’ ? « « 

New York in 1901. 

Dutchess. Columbia. Greene, 

Items. 
No. Value. No. Value No. | Value. 

BORE Geach este eweteccactcces ees 110 $3, 942 157 $6, 750 68 | $2,256 
Apparatus—shore fisheries: 

PAO eee neice etc cweine | 24 1, 660 13 905 vA 685 
Gildiwetsh foe. ss 2.2322 es s2s4. 70 2, 245 536 12, 320 77 2,475 

MAP NOUP ES OSS ote ccncesee’ 343 1,595 589 2,563 153 765 
TCLS Me ce Anata Anos RNP ETl Od Meme Bilas esos | Soden case terete 5 <|oteee omneiceteras 10 50 

BMGPOORDONELUYs? cccs cc. coesealsoocese | SIO S322 et no 2?. 0) eae Se T6200 Seeee es 532 

PRO be Esse Le cae to neciste ues jroveeee]| 5,185 |-.----- 1056627| Fo eeecee DABS | sae ete 6, 763 

Nassau New York Orange 
Items. 

No Value No Value. No. | Value 

WESsoIN SITE © Be os Sats 2S s5t 2 | $45,370 51 $226; 9600 |22 5222 -|scnecene 
OMNAPC: sess tase kee ss okece 

(OVE Aah Waee isc See eRe 
Vessels transporting 
MONA Cle ss ech ae esses 
Oth too seen sce kocw senses = 

BORN pene ae ies a scte ren eeeesess 
Apparatus—vessel fisheries: 
| SADE (S'S a 
Reet ye eyesore aes 
“0 TILE L's flee ee eg ais a 
BIEINPOIS.. 5 see sees sacisins dsm 
Lobster pots 
Dredges.... 
Tongs... - ame 20 
PCOS Sasa eas os acaktess lass 14 4 

Apparatus—shore fisheries: 
Rings ete oe ee ee 2 28 2, 460 1 70 123 eeteotty sy 

MGIC OER Ge hoe waco det eees 4 280 3 50 324 5, 200 
ERIMMCTIC IR eee Cee eases) ated) h VOSON se Dol alae Lek ate eee esos alle leoee sree 
TENTH TTD Fs aes ca eee IC COM [ee 1) Pt a Se (ina eae ae pespeaeeeues 110 550 
PAP Meas sas sha se cec sess | 38 UGS hess Ge Slee ace aera sell ie ek a Sere 
MINER gee ae kee eee eeies cect | CABOD | a ebeee AQ aca staSsliccses- ses seco ens eeeeeeee 
REI POISs eee seer ee eae 876 806) fas e228 |2 28552502 /5-2 See loaseecce 
WGUSLCR POIs) = + --secee= se |) MATA IS. 2483 |e oo lscoeessaes|/Sosce8es| sosenoreceee|sebsses lsassocae 
(PETS gencdebsccge sb eee amo ae 70 Sil ocesane Mes aaeee eee ERPS Saab sae 

WTCUPCSE: conc oc sas nensscee ese 245 T5983 | Sissons Beene ane Gremer Hoskeesc 
HUI eee Saas ceases ot eeccinc 491 2,490 43, Be Beeaser eeeotoc 
REA ee teen oS oR eR EEE 269 1,371 83 | 136 |PSSo- se eeeane 
Hieiee eee. - 2 if careet i elses 135 ted beer eee HES SRCR Se cee (soqcset Eccnere 

Shore property.c.. a: 22056) se selec ese Bor OTON ho aa- (EG) |S ees BOAT 2455 ema 568 
CONERCHDIGAN o = 2.528 So Sc esac eee easel iO AQU0! Eeee eat secaee seen see ee 2581375000 Sse. |S asec eee 

Potaleee ca. Sees cos ee ealee neces Wee AIG he es oe 255 96H eee 2 es 6338; 2709 |seeenee 10, 033 

Queens. /|Rensselaer.| Richmond. | Rockland. 
Items. = 

Value. |No.|} Value.| No Value. | No. | Value. 

Wesselsifishiticn 222-22 esc ssek es $OFQHO| Sees |Se saci 40°94 150" eee see ee cee 
MOHBAC EE: 255. sae cots ce ca sets Seoeeh one ao” le eeine ese wile ajea ness 549 | occ WSs atciel laa wetetee 
OunthTyeo soo. 35. o5ct ea ase eee WSO Ase eeesce ce|ssecene ORD et wae | nee eae 

Vessels transporting ..........-. SI D00Sebelssaces. 50!) 48, 850) Seo sie eeee 
ONNAG OC sos os 3 Soot ca2 Soh on | see a memtiseres | LOOO Nsseton cells scte|scaccee. 619" |S eee See eee 
MUthitieceest= 2.2 sete ek. ee 22D Weel tse wees |=ceenos WE S47 tees elses ee 

GM iniee aes ok soca se oleees 14, 643 | 57 | $1,210 436 | 46,085 | 69] $3,188 
Apparatus—vessel fisheries: 

PIMOS ielsers essa cccsecsaocaes|Acceus| Meee oeasfeeeen| sac ss eal ceciessaesaciesasehs H GQ asec cece 
PADSLOE IOS omens + ooo ace ce eens ee eee alee ee eee een Biellepesc cee 1, 250 2°00) |e n222|5- sence 
LRG GS. Seeger eine 235 SA ese 128 65:205:)|22 Soll seasons 
UGE A SSR ee ee eae ric Set ESE Ae) Sea beer Sano 40 S29) |e aeis|asceoene 
IKON eee ect on No ics ae os 500s |'nenenel kee ceeslaeeeeleooeee ae Sl Semen 18 TF ee) coca 

Gill nets ... 
Pound nets 

TGDStEL POL seen scot e cesses 
SDCATS ses oseeeetccse ses ane Ss 
d Diyas (2¢ os ee ee 

Se Pa Pr ss at aE se 400 800 |..... 
iT Sp PORN apatite ee sch [io 
ES TN ea ie 6 Leg eas 

a tteg [eee hoses: 18] .9)589.|2.-.. 
oo al ea B79) |-~ 8, 150) |esc-: 
Sn Ee ner eee ee Fo [bey aCe oe 

16,2802 Pru 27B eee oe! 18, 240 }..... 

77, 346 |. Pat ae 272,216 |... 
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Table showing, by counties, the vessels, boats, and apparatus errployed in the fisheries of 
New York in 1901—Continued. 

Suffolk. Ulster. Westchester. Total. 

Items. 
No. Value. | No. | Value. | No. | Value. No. Value. 

Viesselsiishine7 semis cteneienn= 277 | sS6145045 jens |ecteeee eee 3 $8, 400 437 | $1, 005, 665 
MOnMAGe eerie see sae ae ALGO! |x cetsrerslate atoll eretetereie cietae ere 30" | Sse eee cer , 458 | ss cee 
Outfitter eee cee ceeee ot ciseee calscceeans TAG TID eaee eal tere eee ao Sees 685) sce 328, 865 

Vessels transporting .....------ 62 +O el seca occmoseon|boaean lossgod aoc 196 235, 550 
MOMMA ses cee eee ses Sa. <i 1 74? atl ete ee ee ac Anes Smeal mer ee ee a 3,183.) sssseasees 
UE Gan DRL MAI NPC Le FEA A eine amemerene rhe PARA ERTS Toe | 25,311 

IBODtSseeeeee eee eeeee Reser 1,584 |] 113,494 | 182 $8,735 | 153 5,084 | 4, 656 317, 447 
Apparatus—vessel fisheries: 

Seinestecsc etcccce-cieeeosccse 67 By UOl eee sa Scossonseel|Seseos||aecast dao5]|- 76 36, 375 
Gillimetatetee eo -s hea ce ene 364 OI569) | oaser| asec e ee oe | Sancer lesa see 465 4, 623 
My KE MeCtSic. oc soe sae cao sees 605 DANS | cence | See eo see cote eefaete eee 605 2,115 
TAN eseas sac aa eee ieee Sania Seeietslel= a9) ee est Semece aF abo Seeseeaescl le Shsc° 4,590 
IDeUNGuse seer eee cesar 330 SOO) le ees [eee oe teers | ee ee ae 505 5385 
obster pots: .s.-<. se <<< <one= 840 A TBO 4 ses REE Saat Secs bees memes 2,790 5, 080 
Dred geese asset wencseecws sacs 953 AS GO 0 Se an ee eceiats 4 120} 1,195 12,731 

316 A266 | ce Bnd| heer ata | eee ease eee 364 1, 633 
39 138) |Eessealhenaeeaces 4 50 83 518 

Apparatus—shore fisheries: 
CMMNCS eee teiiatssa aces Gneedas 92 3, 920 ig) 1, 330 12 685 259 16, 700 
Guill etshs ase cee see ene 391 12,936 | 427 9,275 | 930 9,513 | 3,453 62,724 
Pound! NEtssoe hoses se see ese 244 64565 | Seasalbes ease eseeell eee 248 67, 645 
IVC Meise seen nee ose a elamenea 4, 262 19,788 | 368 1,587 | 1385 675 | 6,607 82, 745 
DIipMetesea se-eees 1 Saeco es 15 17 $4 ee lesemeneee 101 155 
lhe SS seseneerecese satoreoees| senesesn 1 bee 0 Ree Se cccsad peccoslssaasbacas tscocnaS 2,104 
Melspotsseereee eke eames 4, 708 FEV RA S| SRE EES 105 TPA | Thea 6, 766 
MODSter POtss =~ ns << === 5 1, 205 A OSo Re eiae | petra ecin= 117 299 2,196 3,270 
SOG Bota cconkdsbecbecss=eeue 93 Gik| boat ol soscaeaoacl Sosneciasaachasoc 198 121 
IDIR OYE ohare oeaseeadasoas 1, 220 35109452 Snel aero see Sees elle coe acter 1, 563 5, 530 
TINGE lech ERS oe ne Sea Sd 520 DATO sere hee | aac hss ae a Se oe ee 1, 986 10, 954 
RAK CS ie scene coe es eae: eee 233 TOD: |\aeniaae|Secoseeeee 49 422 | 1,196 7,313 
HOES eae cose aaacceecece arial 238 2034 [Eo Seealteeenismece 12 12 585 480 

Shore propentyesseeaeeeese esse pees aes 524,945 |....-- S20g eee 3,240) | lets 4,225, 226 
Cashicapitalles ese -sesceeeaen= aa] eae eeiee DIAC 000 Paral Pacoocee aeliteasag Maoondacoolodcccas- 3, 025, 500 

Mota. -+ =< aneecsosae ees =2\|=e'etelerae M853; Sule PALS TASVA oismion 29 S21 Da eee 9, 444, 271 

Table showing, by counties, the yield of the fisheries of New York in 1901. 

Albany. Columbia. Dutchess. Greene. 

Species. 7 
Lbs. | Value.| Lbs. | Value. Lbs. Value.| Lbs. | Value. 

ANC WiLlViCHacia. scien ee see oes eae 183, 802 | $2,755 | 397,497 | $5, 960 $3, 931 $548 | 139,267 | $2,116 
Bullheads......... 19,518 977 | 20,021} 1,003 | 31,729] 1,588| 6,159 308 
GarnpwAmerican 2 2em-c. sea: cscs alae see scetel|ecawine are 5, 583 115 20,000 | 1,036 1, 300 26 
Carp, German .... 2,045 101 2,095 53 10, 868 562 381 10 
@ateish en ctas --aseee wer eeaace 4 ssmoscee slecasl-mes 69 3 | 2, 645 134 |. ..22 2253] Beeeeees 
Melswoneco-ocecccseeacecbedezere 594 54 89 8 341 25 15 il 
Rerchswihlit@iecessseeseceeeaee 488 49 944 87 3, 202 192 310 27 
Perch: yellow: cass teceecs occas 1, 458 146 1, 967 175 5, 474 422 979 88 
Shadiccteeec ceisecclowieceie cere 350 15 | 381,917 | 12,709 | 928,512 | 27,904 | 147,160 5, 236 
Stripedibasseee meee ace eens eeeesetael ee acres 150 6 3, 742 470. | ..csancos| Seeman 
SCUTLCOM mec meister eeetesiem ceri 2,101 34 723 | 19 15, 181 908 5, 388 294 

(CEE tis sesososansascbe> sane Soogenoon|sscsaecd babe dodanlqosaesns 924 463 1, 200 600 
Suckersige-ce-cseeeeeeecie sees 8, 494 326 6, 784 242 25,300 | 1,265 2,345 86 
Sum-fish cee. ccccsseecccckissccis 1,015 102 1, 752 148 4,491 369 312 31 

Motaleeeces Ose seses ses 219,365 | 4,579 | 819,591 | 20,528 /1,081,340 | 35,886 | 304,816 | 8,823 
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Table showing, by counties, the yield of the fisheries of New York in 1901—Continued. 

Kings. Nassau. New York. Orange. 

Species. - — 
Lbs. Value Lbs. Value. Lbs. Value. | Lbs. |Value. 

AUG a be) pk tag 12, 870 PSOOON Wo acca sells oneal Em cictetre ere |aereece eins 500 | $15 
TILES ee eee ee 90,400 | 5,290 | 166, 800 |$12, 124 |8, 754, 420 |$437, 825 |........|.....-. 
OUULO Resa e ance at sas0 oe cs sian 3,125 125 260 ds) Reet ere (ee Penremet| e a 
DAWU ONG Sy oe eS RSME SIRE SoMa valk. eee eed Woe. Bree 100 5 | 8,350 418 
IB tGPO ISD eos cates le mela st cele GONG50s Pols asOals 2:2 Ss.s| bo aaeaad eu cet caae|Samcwleetie | cee oem eee 
NGHUTBANIHET TCAD Am. 25. fran soe cara teeie Paarl oe oe stearic lnc eee 440 22 | 24,800 | 1,488 
NOPGG CLE REIN hat so. Se ser) a oo een cnet ie cars ce ee ee tieee ine 2, 800 224 | 21,600 | 1,296 
Cory izes) age ees ; 
(CO 6) 2 ee ne ao ne ere 
Belspayese sto asocheanecschccuse 
HNGUNGeETSS 05 hes aci6 ce oe 3 ae 
LBICKG (6h YG ico ee ee ee ee 
Ha Peas Sa caama acess cocked ae 
NTE RL COU cas Coe a sacreace [secs m com ovee tase t ec semecel one saes 180, 000 D025. |an ote ae oe 
Rein et aheeeae 7g. 4o YESS bee ae AS ae 470 NOG: ae ceee cello sAseaacd lessen ee eee ces 
TUTTE oe oe er ge aes 22, 900 ABSN as once ns clea aes St tmecioass|ccmecaee [eee ne asl sees 
NEAR Sr Sk 2 ee ae ee ee re ee ee ee | (eee eee! Pee eee 193, 500 713:8002 22525227 | Ree 
Menhadent $232.0. eees 222 -cue 4, 200 Oi Bans a [ey ree Aas lotro eels cee toh varios eres 
Ree bimsvyslal teem errs; er IRE eee Se Sie ean Be All eee 2 eS Spero te stale te asierethe 2, 958 177 
TEER LEA WON ace GOR Ee net ARE ae] Ne el Poets Ea bie a 200 16 4,648 329 
S(Ciia) oc Re eee / 8,900 450 9, 500 S731 212) 0m lh 79 428) |e anes ere 
BeRsDASsseesses ch eecede cscs | 7,050 DOS tsa m ates as|teee See 90, 152 OFA09)|S2 oe 5a |e 
BHAQI cess ot conse ce encsacsccc| 45 SO7 Dale aa alom |e ssoesonis cles fee 3, 600 250 |207,600 | 6,228 
SHE CHSCs. soy es canis oa|binice teas be|\caeatenas 100 a Ale |S oe A Se | erage ae dal bree he oboe 
Spanish mackerel....-.....-..-. 60 12 185 Ob sae oelewe | ose e een tae sees poeeees 
DVO Hosea e see ce ese ects ce 4,800 DQOGT Ree esse alee et aol seo oses almanacs calcesnesce ee omse 
SURI GR SOS es ee eee a SENG008 || ele DON | MeaL GS 2G parse Sli7a |p| 276250) | elk 090)) | eee e eens apni ee 
MEINE ON DASH Bees ne coe eterna | ne aie cles |incice Saas 6,886 | 1,028 500 BO! S65 200 780 
(SITRUG RENO Ta) ep ee Se ee | (ge ees (Ps e  (ee | eeer ee Ee 3, 253 132 

RAEN OR RT eer. ee ete alii ee concn moa ean Sseieets mes leeew ce ee | eee cae ais smieels cece 32 16 
SUE RDN. SSE Se dO a en (nee ae eee ge nies | ec 841 29 | 30,672 1,534 
BUILO RY Cee tesa koe sn ie anise 13, 300 188) 22 fed eet Goa e te alknsece eo aerel mesons Ssoet ane paneer 
Tomcod or frost-fish --........ 300 LDP aint eee | Pteoae|easeeems 
raeeliandrs toe eee eee eS Oo eases 12, 000 DIO esse sece 
CHIN, Solth tele a Le I ae PRONE Bey 0), || IRIN |) Sa Ae 
1050) 8S 115) ne ae ee ae oper AOL9GO) all 26 el eeciss tes lees es 21, 000 
Clams, hard, public reefs -.... | 158, 880 | 24,542 | 359,824 | 61,591 23, 600 
Clams, hard, private areas....| 60,960 | 22, 400 E3512) ONL GD bemece see 
(CHET TRS) ISO) 1 Pee te eee 328, 050 | 24,684 | 115,300) 7,915 |.--.-:-..- 
Oysters, market, private areas 2, 194, 220 /295, 737 |2,012, 080 |320, 506 79, 800 
Oysters, seed, public reefs ....|...-.....-|.------- 63,630 | 4,460 14, 000 
Oysters, seed, private areas...|.....-....|.------- bY Bin (Oe aay fa © Ul I ee bee jt aeee 
TEES, a ae eh a lee Ree Ss een G2N4 00 idl asl 740) eee anes a eae [5 2 ech | Seance es 
Scallopseessscacce~ ccs os seaeee ee Eesaes ae boneeee SBLOG0R | S780 tesco ase Se cetealto| eostae ets | eee ee 

2 10) 2 eee See 38, 881, 355 |398, 343 |4, 522,050 (511, 345 /9, 871, 256 | 494,056 313, 334 | 12,546 

Putnam. Queens. Rensselaer. Richmond. 

Species. << 
Lbs. | Value.| Lbs. | Value.| Lbs. |Value.| Lbs. | Value. 

| 

INewa yess: sssc-uke eee soso (es OER Bee eterna coal emer 222, 615 |$3, 350 3,600 | $10 
IBiMneA ds tee 39 ode ce cose 790 HOME A oS 2ee scl saeeeets 5, 142 257 \acccesea=e oseeoee 
Carp, American: 2.2. casesse. 3, 700 Pal (eee nee SE ecerel TORE ES SBE Ena pmerincce ce) DoSeetar 
Carp, German: .-22-2.---224025< 2,600 Gi ae ees eto cke eras, 1, 746 Rote al IE Peres els Serie 

Perch. White. 2... .25.<-sss5-scs 80 yl aera sa yes sereiae 119 128 | Sa2e5s ces eeseeetee 
Perche Veuow ae... ite wisseeees 290 7 2 aa Se ee ee 527 E35 || Reena) ce Pe 2 
RSE ISS Ee ss Sos mains Se Sam re ee ete ae essen te egal ee Scie sree ote] ea sretwinie | cree se Stolle teloree 5, 200 312 
SUG She aoe ee BS OOON mel D24n eee es eulese ones 88 4} 118,700 6, 360 
MIME OARS 50. | = wc oe eee 250 Bot eA Pee eee | een ene SMe acd Pomoc 
SUSUR Rs 35 Sara SAREE EEE See Saeco Soe oene) Menem SCnore Eachocor 1, 682 33 1, 500 165 
SOG ESS ee 3, 500 1/3) | eae meee oes 2, 731 96) osactsatee ce) sceeee ee 
Sitti 6h.) 4S el eae eee ee ae Beer So eRe eee oo 951 95a sad.saccecn eee 
OD SCUS ee oS xoaisicctaeelo se ees cae lees eee lore ee cate «| Ceeehy ace laste el secs. 62, 067 7,448 
Clamsshard) public reefs ...-2.|222s226-- Veecatiad 710)430) VINOD 8 | Seem aces|naeneee 175,200 | 18, 485 
GIGMA SEO tieee seas. ostes cies ass joe ae wea? esra-ts- 832 200!|| (25824 is cteos| 5-2 neo neseaase|- Sees 
Oysters, market, public reefs ..|..-....---. WeseSeece 700 HOO! |S S2h seals seater Bess stare ee eee 
Oysters, market, private areas.|.-..-.....|-.--.- Sb te S4ONTBONSSo! cesar ce|= seat 2,042,887 | 273, 617 
Oysters, seed, public reefs -.-.-. Beteenoocs| Bob ssee| ee atenscs onoaesdlesconced Seaouce 56, 700 3, 430 
OMsiGisth GEG joan ARE es eee Reeser ese] ane esol Romoemocod |poccceed |Seecaged| -eraec = 42, 000 3, 000 
RET sac costes wep oe er Dee MMeL eee s=|o-bocked|]carectdesr |caconada accesamc|sre cere 60, 000 3, 000 

MOUSE oe es Se 62,085 | 2,183 |1,508, 430 |199, 565 |235, 755 | 4,007 |2, 644,405 | 319,723 

1G (eR 902——29 
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Table showing, by counties, the yield of the fisheries of New York in 1901—Continued. 

Rockland. Suffolk. Ulster. Westchester. 

Species. = 
Lbs. |Value. Lbs. Value. Lbs. |Value.| Lbs. |Value. 

PAV EWAV.ES HE ccc sete taaie sie 225 $7 267, 105 $2,315 | 101,536 $1,635 | 1,166 $35 
IBIWe=tis hat Sees ee cee ela lmao 338, 882 
BOMLOP Seren eer S Sotelo see ees sees 191, 342 
Bulb CaGSteec-seesc cae eae te 6, 282 SIDA Pace sectece cc 
ABU Leno Slol tye eee one et aiay eee osincemnsleceence 521, 032 
Canps Ailericanees-.---ss4-8= = 8, 893 Dodane se eee 
Canpy Genmantsseeaeee eee 20,160 | 1,210 176, 440 | 
ORO NS tease me eet abe eee 991 50 30, 700 
CBN) pocdccecoenomcanenemseccacisllSoucoos|asasaze 1,570 
OP a Pog ea a iy A 440, 620 
Ie See saat ys one a 4, 873 245 404, 628 
Mloumn@erseseeeteeeere-e aa ec(teeeeleocteses 1, 182, 433 
iad docks se eee enacts Worechs ae 91, 295 
ISU (Ses Se aCe e en en tee Ee a ae See ome sre 4, 980 
KG Pi S las Selo ems ere sy alae callie ees 29, 356 
dO hay Oe ae a eee eae ae Beato locker 3, 240 
Mackerel sacneere cece cee selec ctse nal oe cee 314, 338 
Menhaden 6 oer se eaeyocclbecuebecloeeseee 180, 405, 567 
Mimmimi Choe esse 22 2. Yeaseia.2-,04| Set see) ass eae 140, 000 
ere wwiitermaaeee aoe oem 1,945 118 31, 910 
Perch, VWellOW zee s eee eee 3, 083 PAY (4 ees See 
JR Yey Abo cae ence sea aboe Selle ossoe amante 2, 050 
ROM OGK ee Aes. eee cece eee JScoeesooloaosecs 42,581 
avlinny aber Pyare cre coca oes | sie cterotoerel | eee terse 163 
SCUP Pe ecics cosa os near ere ete | cab ae all ere ee 574, 184 
Seniibassty ie Bas Sake sso ee ena | eee or eee ee 129, 115 
Searo bins sass eae- Seeck Se eee | aeae re eeceraae 385, 000 
Sha dint. Aes en Pe eo ee 232, 240 | 7, 160 9,771 
GIRaite ghee tee eae eee cell. ee ee ae ees 139, 200 
Spanishpmackerelt = seers Seas eeeseslseee eee 3, 859 
Squweteasuwe 2% 2-66. oo iaeee et = eedacl ase naer 2, 064, 558 
Stnpedibassssses-ee-e eee oe 5, 285 670 39, 454 
Stine eoneee anes ae ae eee 1, 629 49 63, 106 

(OE ahi eis Se cate es tne Be ere leon aes: leas Sac 2, 024 
Suckers .....-- IGE ars Sane 19, 943 O98 st ee 2 eae 
SUMP Sacco eer cee eee ale erciepeecac meeeatsliaeee oe eee 
Swell-fish ......... esa A ea Se eh Sets ee 134, 870 
MAUTOS RAs acces ace tee La Ah Aah ars Se 2 oh | ge Sh 36, 362 
MomeCcodiontrost-tishien hea an |eeer eee aeee eee 38, 000 
Wahiite baits e~ 2 aS ase ke ce eee, Ol a [ee eae 24,510 
Val P= Bees ste ere eee ant ee ll aise Se lee 33, 975 
Crabs hard aeeee aeosnee wane naae| os stacoaaleeseae 779, 725 
Cra bs SSOitgaes ce sexaene ee as oa Aes Seer ce eee 7, 240 
TG OWSUCTS ares see oe eee peal > eet Boe 72, 712 
SOUT ee sere ayaa serene ayer rclvel Sect rapes |ereirennisy a 180, 846 
Clams shards publicmeeis| seas! ssoenes|pneecee 469, 104 
lamest sons sese tee ce tees a Na ee oer ee eames ATWO . TEOAD I kl eselid econ 42,000 | 4,200 
Oysters, market, public reefs _.]........|..-.--- 37, 660 £ : 
Oysters, market, privateareas. .|........}....--- 4, 647, 734 
Oystersseedpublicimeets cas. 4\e os erees|accs sce 102, 900 
Oysters, seed, private areas ....|........|...-.-- 2, 617, 125 
IMSS OLS eee pee nee mice eit ete ence aie omc 200, 000 
Scalllopsieess sce ose soe oie ole semen emcees 1, 015, 764 
MONTANE EY ep = css Se ele hae |e eae | Bester slevage 340 
Shielils ee asst aac Sere cts tees | eae aes | Ss ees 2, 286, 000 

otal) seeoa sees eee 305, 549 |11, 573 |200, 976, 265 |1, 780, 688 |1, 034, 185 |32,123 |862,504 | 58,302 ~ 

The shad fishery. 

, | 
Counties. No. Value. Counties | No Value. 

AID ANVirciedesteacecho-Beeaneene 100 $157 || SRensselaereepes toss ae meee 25 $4 
Columibisiee. -= ee st Ape et SEA 101, 455 24709 ee Chm ONC a eee eee | 31,800 6, 360 
Dutchess its {i setenose5.. ee 232, 528 24), 04a | ROG kd amd tease eee eee sees 58, 160 7, 160 
CHOON: | somcesoqcgrepechecsss= 39, 440 BeDSe || Sutlollk..-2 oo. ake 2,792 580 
SUIS Siteste motes Sr eae 13, 186 QO | MOISbER: Stas a oceteneee eee esc 216, 704 26, 005 
ING WaRYVOl Kany merits cce torse 900 290))|| \Westehesters..o.2e- ase oe 116, 600 138, 992 
Orange ssa ee ee 51, 900 6, 228 || —— | 
Pima rn eee ere een 12, 700 1, 524 Total sta seep ose | @ 888, 240 110, 682: 

| 

@ 3,432,472 pounds, 



FISHERIES OF THE MIDDLE ATLANTIC STATES. Ail 

THE PRODUCTS, BY APPARATUS. 

The products of the vessel fisheries aggregated 199,925,663 pounds, 
valued at $2,240,582, and those of the shore fisheries 28,166,622 
pounds, valued at $1,653,688. The yield of seines was 177,736,396 

pounds, $538,351; gill nets, 6,235,399 pounds, $151,533; pound nets, 
8,769,082 pounds, $164,557; fyke nets, 939,182 pounds, $41,884; lines, 
10,963,390 pounds, $525,139; dip nets, 48,691 pounds, $2,299; lobster 
pots, 183,539 pounds, $21,742; eel pots, 486,158 pounds, $33,435; 

spears, 180,960 pounds, $12,192; and of dredges, tongs, rakes, ete., 
22,549,488 pounds, $2,403,138. 

The following tables present, by apparatus of capture, the products 
of the fisheries of New York in 1901: 

Table showing, by counties, the yield of the seine fisheries of New York in 1901. 

Albany. Columbia. | Dutchess. Greene. 
Species. | 

| Lbs. | Value. Lbs. | Value. Lbs. | Value. Lbs. | Value. 

Shore fisheries: 
UE WIVESsaclotaces sce sce sel 182, 666 | $2,740 394,997 | $5, 925 32, 998 $520 136, 667 2, 050 
Bmlineadss — 6 225s e/a reo | 416 | 21 2,055 103 994 51 150 8 
Carp, American 25 
CanpaGenm alls oo. 2 os.5- c= | 
Cati-ishie 2a. S225... 
MOISE ee seers se 2556 a 
IRErGhE Wie ss sa. = /<<5/-2== 
Rereb yellow, -<2-2-)-s..c.-| 
STEIG |e) Se eee hae a ee ee | t 
SHPO! (OSES leheedeasecesd seseesspocloeecesicn 150 6 2,134 PAO ECR See aletcoece 
SUULSeON So. 22 secede ees 897 30 315 6): Senemrerine SSe ce me |Pemose ects =| meeeeas 
SUGKEGIS: Ja. -cescer cs cies) 4, 860 194 3, 360 126 15, 700 785 1, 206 48 
SUMMERS seo. 5 Soe soscseeis 100 10 309 OL | easter esl Semin 200 20 

MOU ee eat cee ae 190,779 | 3,094 575, 660 | 12,376 131, 385 4, 972 204, 074 4, 433 

Nassau. | New York. | Orange. | Putnam. Rensselaer. 

Species. - | , 
Lbs. | Val. Lbs. | Val. Lbs. | Val.| Lbs. | Val.| Lbs. | Val. 

Vessel fisheries: | 
Blve=fishis 236: 0-282 2232 ’ | 18, 000 
Herring, salted 180, 000 
WMackenelis asc. as 2 55¢ 6, 000 
Wioundersey 2. S222 se2eee | oy 2000  L8bi|-Sae.<= =| 
Rein pafish Shoe esse cece 26H|saceee 
CUD Re asses sos sees 25 50 |194, 205°| 
SGBIDASSE eee e = see aaastee lsemiemeni|eemonee 47, 384 
Squeteague ..............- 10, 200 408 | 24, 000 | 
Sfimlorsvol\| ots be eee oano one 106 Gee aaaueee | 

10) 1 leSeeraemeeeasocnad 16, 626 769 |469, 589 

Shore tisheries: aI 
AAG al (Cs eee ee corse cel uae see eee 
ITC =fiS Hees slat: aia) af=,1=/si2 erarel> 20) 2505) io piza ee etree 
jeu layetYo RES aeceeeeesce moc Masessec||sdooe | 100 
Camp pA eCrI CAN =- 25225) )15| <2 fier |sbece | 440 
Carp, German =<. 2.2). | a\s ars sites inci aes = | 2,800 
OMUAt ts (5 eee See eee, \~ oes See eee | 15 
lees ee See eee I MSAGOON Ma GAOMEe ssl ae 
Hipundersiso =. -- 222558. Iressa Eye | ROMETITITA| Memes eee eo 
Reino ASM se aes cecc ae aan | 340 SOU Re eeee Pease 
Perch awihiltess2 s=-.- = 2<cj05 ees se nae ee) ee (ee 
lea celae ello 7eeaeecer aceon Goede cad Kamer 200 
SCUD Mc aeeeate ss anaes 8, 250 27.5) Reet coed Meee ne aSeeaane 
SH ee soe oc tee Pease cae ali aparsia) aatovets oe [o sgeecelmss sete | : 
Sheepshead. 2st. sok s5 100 1H eeme eee Vevpererwere| Se rapetovaes epee Borers lecmead aucaeodl cocce 
Spanish mackerel......... 105 Oi eee ae taken os |S sean ee Be ek waa Ieee Rec Be Ce ee 
Sqtletespue, 2.25252. s2c--< LGSH930i |e Olio cern Bees ees oon dates ollaemnsce lacmecc lsaseogo. lepaahas 
Siniped (bass-22s-2=2-.0-<-)-1- | 6,780 | 1,012 | 500 | 50 | 38,413 429 250 36) \oeaecedleeaese 
Sturngeonsss sere -----a IRBES 64S ouneee onodees ieee egy lepoceena||oareea| betccra aoe co5)| 833 17 
SUCKErsican. Mc oeck Sone Sols Seas tess 841 | 29 | 25,472 |1, 274 | 2, 800 140 1, 205 34 
Sun-fishsee~ 2.2 Stas ecb leateceee Iaboreselecccsten penne eee Penne Pree bereee | 141 14 

Totals. Ce sess eee 2 a 570 |13,604 | 4, 896 | 347 | 86, 453 |5,122 |10,070 | 596 |225,655 | 3, 486 

Total vesseland shore .|309, 196 |14, 373 a74, 485 14, 180 | 86,453 [5,122 |10,070 | 596 |225,655 | 3, 486 
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Table showing, by counties, the yield of the seine fisheries of New York in 1901—Cont’ d. 

Rockland. Suffolk. : Ulster. Westchester. Total. 

Species. | ; 
Lbs. | Val. Lbs. Value. | Lbs. /Value.| Lbs. | Val. Lbs. Value. 

Vessel fisheries: | | 
Blvle-fsh\s 2 See |EPae ee aa ease Shes ener ode Otani hee a eee ee 19,690 | $1,034 
Herring* salted aa|S-eacce |sseeac case co sascelmee ese ieee cele emee ae He ee ree aeons 180,000 2,025 
Mackerel 25. see 2252 oc Soci Sesh oe sbieale cetera oem eee och ee ees Geer eee 6,000 — 300 
BIL OUMGOCTS Se Fs ae ae eles ee cell's Sera ace ee terete ee ee eee ee caieree e | en 8, 250 | 1385 
Menhadenm: os sies-2 sen |eossse 74-585; 2674 G44 O89) ease hoe ee ee Se eee 174, 585, 267 441, 039 
Kimpefishs. 2 oes |Ss--ee|-<-eas|sasece mess aloe sence see Jobee sbugllocesecaibosseecllscese- 130 26 
Perch aygnibe ale se ee |e 3, 250 GON eect be eee ce aes | exes 3, 200 | 260 
SCUP Ree Sareea cecil ceed Oeics oe mera Secem i ae ee | aries ave oe Phere ee al cn a 195,455 | 6, 855 
Seal bassest o52 ee assocea lh sen at | Boca eees Seca eee ee | see | peer eee arena 47,384 | 2,843 
Hquetes pues fo] Pac seri=|-tseiace lle misiotets eee eel | aces eee levee ae oe | eine oe | ene ae eee 34, 200 | 1,368 
Striped pass == 225 aeeaces |e eee 3, 800 DD eens Epes) Boseeeal Sbeaee 3, 906 481 

Potalincee so 35| fos ecealSeene reg ise A 8 Ul lec 8 Wer GT a eee, eo en (eee aeelo aca 175, 028, 532 |456, 366 

Shore fisheries: 
Alewives........ 225 $7 112, 000 420 | 96,770 |$1,513 | 1,166 | $35] 1,179,656 | 16,550 
Blue-ishie--s a2 ih ssasce less 5, 400 P1100 ae eee) Mae d [amet Wan ce 30,690 | 2,014 
Bullheads. ..... 1,478 (foe boeraceccecur| apetern 1, 875 95 | 1, 220 61 13, 053 658 
Carp; American "8,893" p34a| ee seeeeeeose lence e eae 4,213 258 |19, 843 /1,191 86,314 | 4,835 
Carp, German .../20, 160 |1, 210 171,360 | 11,311 | 22,542 742 |18, 000 |1, 080 275,196 | 16,782 
Watshishy ees. 35526 396 19 2, 660 135 45 2 409 21 6, 225 315 
COG een ee else eae eee 120 Becta ese cists oe cll cer ee eee 120 5 
CISE Paes Suen Boe sce| oe cece lec ese rel aoe tae oe Oe oe ae | eee oe eras | Soe ae 8, 050 645 
Mound ers ee | pene sae mee 12, 340 (5c 0 agp ete Ieee al tee pene (Seer. 87,115 ! 3,362 
Reine fisheaesee ale sas2= | pees 200 25'| eS. Be |e eS ees | ee 540 105 
Menhaden econ Seer ee sl eoeene 76, 800 AL GOS Beco c cc ae Re 76, 800 160 
Nitbeon GONG Oye 56 Slo Seacullssease 140, 000 BOOK Ses ee hoses ee cecal eae 140, 000 800 
Perchrwihiltesseel| sees en| eee 25, 960 1, 687 150 AS Been | oes s 26,500 | 1,738 
Rereh yellows 224723) || lO 1s | Rane coe se a eee nee 1, 091 80°] 2,502 | 177 | 13, 568 981 
PSECU Gy eater Nel aetna ema et ee Ie ata ore coed a= pinta ame ye Paes ee 8, 250 323 
Dade eee Baer || ee a mk eae eee aE a ee ee HLO7eL 99 RIP 5s 390 h pessees| Meese 436, 604 | 15, 257 
Sheepshead Sencha she ee eke 2a eee mee ee Meee rel Pe aye el teria On Cee eee 100 12 
Spanishyma clea ere exeo he hae ne Shea ee eee eee ee (ee ee eee 105 21 
Squetedpueys) Reece al eee 3, 750 152! | SSS s sab leeeer ae cee eee eee 172,680 | 7,167 
Striped bass.....| 4,161 | 530 10,005 | 1,445 150 19 | 2,192 | 275 29,735 | 4,069 
SPUTS COM sane 2k ee ace] eae Soest oe | Ebene ene ae |e eon 2,045 53 
SUCKerSe =e aeons 18, 946 698) |sosesssetee sll teeeee cee 6, 616 275 (12,992 | 650 88, 998 4, 253 
SUMS es ieee ALS eh es eek el eee 260 Oe ex Saas | ome 1,010 96 
Wihitebaiitesss oe cee ere nen 24, 510 1 78402 eet eee Be] SS Sela ee 24,510 | 1,784 

Totale passer 51, 982 |3, 264 585, 105 18, 799 |290, 911 | 8,402 |58, 324 |3,490 | 2,707,864 | 81,985 

Total vessel 
and shore -/51, 982 |8, 264 |175, 127,422 | 460,563 |290, 911 | 8, 402 |58, 324 /8, 490 |177, 786, 396 |538, 351 

Notr.—Of the menhaden taken by Suffolk County vessels, 140,200 pounds were landed at oil and 
fertilizer factories in Maine, 15,421,800 in Rhode Island, 50,426,200 in New York, 92,461,400 in Dela- 
ware, and 19,871,000 in Texas, as they were caught in those respective localities. 

Table showing, by counties, the yield of the pound-net fisheries of New York in 1901. 

| Kings. Richmond. | Suffolk. Total. 
Species. 

| Libs. |Value.| Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: ; | 
Alewives...........- | 12,870 $360 3, 600 $10 155, 105 $1, 895 171, 575 | $2, 265 
Bluefish peer 400 209) Stee Seite lle ice 90, 290 3, 382 90, 690 3, 402 
IBOUMItO oe meena | Feira Geel meas cuccealBoocaeon 184, 232 6, 870 184, 232 6, 870 
IBUtLer-fish i= osee WOO NGHO Niall SO i Se ever lloe cine ae 521, 032 24, 329 590, 682 25, 809 
Cerone ne pen ceseee RSet ate TR ae lak a tak oS ae 1,570 123 1,570 123 
COG ee sk 5 ees sae | ee eS ee a CE ee lle ae Ax 10, 230 392 10, 230 392 
BC] Se me ae TEN ay ba eos 89 2 ol eee Petal Pepe era Rk eee 43, 740 Qe 43, 740 2, 972 
Mlounderstee sss. 5see ie 2) 500 JELOOR | Seregcerenes aa se 516, 163 18, 743 518, 663 18, 843 
iim S=figh Fete Sache Kole tae Seal etn ed ee eee ne ener 29, 156 3, 287 29, 156 3, 287 
1 Br py aa re Ae eee ae ee US A ee 3, 240 58 3, 240 58 
Mackerel bao a2. Oil see Cae: oy an eat SR ne S| ect 306, 868 11, 040 306, 868 11, 040 
Menhaden .......... 4, 200 OG Bae earl aa pee 3, 531, 900 7,311 | 3,536,100 7, 361 
POMOC Kes ae 2 es ae oe [os one ee Seen eee eee 42,581 1, 240 42, 581 1, 240 
Salmpomhescelil Saas Sal ete o sec eeenel| waceees saa eames 163 78 163 78 
CUPS Bere crores tate terorascioi fateweta oo | Clare eee patra a ara en le oer 515, 894 14, 394 515, 894 14, 394 
BEB IDASS= efoeioe scree [ Seat See al ee eee a am ea eee ee 65, 211 4, 558 65, 211 4, 558 
Sea TOpINsiss cesses [eit tare eral Ee ree all sete eet Stairs. S| eran oe 385, 000 433 385, 000 433 
SHRAGES Bose.) eee 4, 500 240 38, 150 2,180 9, 771 580 52, 421 3, 000 
Slratess Ses oo ies oe ears eae ee elle moe aleeneece ee 137, 970 104 1387, 970 104 
Spanishimackereliia.|aecacee [see ee leer ectseme [ae seeneee 3, 734 861 3, 734 861 
SPOUS ieonaseee eee eaee 4, 800 DOG aime s cace ecco cone |Seeee a. eee Cee eee 4, 800 206 
Squeteague ......... 13, 800 B20N Mee Feel laemectcce 1, 671, 241 47, 600 1, 685, 041 48,120 
CUI eae: clams al Ghee fas | ge et ca | RR aS oe 180, 846 5,114 180, 846 5, 114 
Striped basstce sos eee eck te Soe eae eee | eee re 24, 769 2, 957 24,769 2, 957 
Sturgeon. of Leese oe ea eae 1,500 1654 Gsack a Seeeee eee eee 1, 500 165 
Siwellsiish’= Ms sax |= lees | besa nee ea oe aes 134, 870 101 134, 870 101 
Tato? ssa e tec HSE eT AIE ee Be ee Se | ee 13, 561 324 138, 561 324 
Naif oui eee eee eral Fete karl emetic sce cicrorene | esexateacon 33, 975 480 33,975 480 

MO pele doe 112,720 | 2,976 43, 250 2,305 8, 6138, 112 159, 226 8, 769, 082 | 164, 557 
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Table showing, by counties, the yield of the gill-net Sisheries of New York in 1901. 

Shore fisheries: 

Albany. Columbia, Dutchess. | Greene. | Kings 

Species. = -| — va tet Es 2 aa} 

Lbs. /Value.| Lbs. Value. Lbs. Value.) Lbs. Value. | Lbs. /|Value. 

Shore fisheries: | 
Alewives........ 202 $6 2,500 $35 933 $28 | 1,000 $30" |= <..s sme leeeens 
IBGRCH PUNT GG ss olen - 2 |e SN oe ns Seal Sa eee 2, 263 ISG aww odelscus teal ones laaoaae 
RAC eo] os ool ee sss 214, 600 6,736 | 877,312 | 26,320 | 81,710 | 2,945 | 17,100 | $1,195 
ities basgeame le = fon s|= cena seme Ceesecclas cesses 1, 608 PB Id te ee cere ae tbee liars oe b-ewecee 
SLI y (210) 0 ee a |r 125 8 15, 181 908 | 5,280 292) Wa Seaiseale aoe e's 

CUSSED oe aoa dl bes bots UesSccs bsecccc des! beecesees 924 463 | 1,200} 600}|-........ J--e+e- 

Ota <=... 202 6 | 217,225 6,779 | 898,221 | 28, 058 | 89,190 | 3,867 | 17, 100 1,195 

New York. Orange Putnam. Nassau. Rensselaer. "Richmond. 

Species. 
Lbs. Value.| Lbs. |Value.} Lbs. |Value.} Lbs. ‘Value. Lbs. Value. Lbs. | Val. 

Vessel fisheries: | | 
Par ane eC Mee [eee Cad et seh eey 129, 870| $9, 552)...... ene | ee oe 
PGMILO eee seen eae pet eos clan cae lescstocleeoces |oeaeese 260) SHES = 252. Ais selon 
Mackerel 187,500) $7,500 | 

Alewives.......- 
iBlue=fish |... .22. 
Perch, white... 
SHAG eee es 5 2 
Squeteague -....- 
Striped bass. ...- 
Sturgeon.....--- 

Caviar oi 253 2. | 

Wotales 322: 3, 600 250)216, 228) 6,879|50,800) 1,524) 17, 650) 1,036} 700) 19.59, 200} 2, 960 

Total vessel [~ ia ks SDE = be 
and shore.|191, 100; 7, 750|216, 228) 6,879/50,800, 1,524/177, 310, 11,689) 700, 19.59, 200} 2, 960 

Rockland. Suffolk. Ulster. | Westchester. Total. 

Species. 
Lbs. |Value.| Lbs. |Value.| Lbs. | Value. | Lbs. | Value. Lbs. Value 

Vessel fisheries: | 
ine tinh ooo ke 2 oe leas cree 692407 G4 5349 | 3 oo arene Gaemies ot lea eee, 199, 287 | $13, 901 
IRLOT Tay - 1 ee ee a 210 Oy ROSE oe anes cee ee ae sae [exe re 470 22 
Flounders....-.-- soto eae ace 15, 196 G22 ues. aL ees eee en jas 15,196 622 
Mackerel: se = 2\So22.508 |Loss. ESE e ee Aerere Maen cee meer bars arcciae fProees 2 187, 500 7,500 
Menhaden. {=| 25. sen5|se---2= TEED) GREE! || Soo dead seeee ae e=soceac Sete eects 1, 664, 400 3, 897 
SCUPirssthes oese ee ss news lees 1,160 4 seeds Sees Bascnbad beec cobs 1,160 
Spanish mack | 
PLC Meson ed cel sckeecias| pos name] o oe ce oresmalns@occs| ase saeolee~ sees leveromneeiek VS oe Sees 80 16 

Squeteseue..- 2.0) =~ cm <|Soniciee TY aa MR eso cS | asee 5) ROReRAEe SeOoOsoS 204, 072 6, 984 
DENTE = sa ienes eSeeccos booaode SLM Oe poe’ |eeeesege|| “peices So neaees PEooonce 86 

PROTA sos UES oe Hees OZ OSIM AS S47ic| ae. aeets | sists c,<-'| Aetoeacae Eos aasise 2,272,251 | 338,000 

Shore fisheries: Faaeeeac jl (ase We me ae Tee eo" 
AUC WHVCS! See jams |oe'e- aera 145 
Bine-Hen = 355..(sss2c0= 4,783 
IBOMTEO!. oss = 2 ==. 145 
Carp, German... 252 
(Crit De eee eee 540 
WIGUN GETS: No o- | 25 <:.\221 798 
eK eTON SS 3 /7.1.\co5-ace= 614 
Menhaden: =--55|-2--<2-' 2,048 
Perch, white....| 1,475 911 
Pike eens] s|-s5o5505 185 
Sob bt OA Senden Bee ooee 149 
SGaiDASS =5- 1 oc |beeoe< << 72 
Shadeess ee a2 < 232, 240 89, 925 
Spanish mack- 
OTE eae = 55 sae Sess ss 75 Ey ee lr. oe els De rots lease ise 75 15 

Squetedeuee as) 2.22522c\5 see 197°985.|"8:06G: | scesee ||. oom onl So eec wes) 'Samcenes 205, 685 8,388 
Striped bass. .... 1, 124 140 220 33 | 1,604 201 | 5,416 577 12,770 1, 505 
Sturgeon --...--- 1, 629 49 63,106 | 3,722 6, 392 345 | 11,721 | 387 106, 687 5, 843 
Ciriani Sos ees see 2,024 | 1,079 85 43 26 | 14 4,291 2,215 

Mo tales 236,468 | 7,488 | 967,960 |21,787 |698, 341 |21, 363 |490, 263 | 15,372 |3, 963,148 | 118,533 

Total vessel | 
and shore .|236,468 | 7,438 |2,893,051 36,634 |698, 341 21,363 490,263 | 15,372 |6, 235,399 | 151,533 
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Table showing; by counties, the yield of the fyke-net fisheries of New York in 1901. 

Albany. Columbia. | Dutchess. Greene. Kings 

Species. = - aa ; 
Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value 

Shore fisheries: 
Bullheads.....-. 18, 892 $945. | 17, 966 $900 | 30,7357] $1,537 | 6,009 $300 | 2.222223] soe 
Caxp, Aunenicamales. = serena cecece 1, 158 PAC ee ee eee 1,300 26. | 2c occ ee 
Carp, German . - . 510 26! Ss,c:tiepiers | Sass eels sas ses cosmeiee = 81 4 |. cae Ol pees 
aban Ses sees meet eee ea seers | 69 3| 2,050 103°) Se. s2ce2| 52 2 ok el ree eee 
IGS aaa eee 544 49 | 89 8 341 25 15 1| 2,100 $378 
Perch, white - - .. 38 4 724 65 | 939 56 200 16 | soos. eel ee 
Perch, yellow ...| 1,203 1205) sets 550 IBBI A “BRGY Es} 286 588 ch ee iene ee 
Shadits sec aacnee 
Sturgeon 
SUCKers)s.— sere 
SUD Shee eee 
Tonicod ss. -aee== 

Total 

Orange Putnam. Queens. Rensselaer. Richmond 

Species. 
Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.}| Lbs. | Value 

Shore fisheries: 
Bullheads.....-. 4, 000 $200 375 LO a eee eels |iete ere tora 5, 036 $252 ||. <..20 see eee 
Carp yG erm ame ea Serer ane ciate oem ste beraiall evceele Se tel ee eye eel | eee ree 85 |  ©°4.)|: 2.2233 )—=aea 
Catfish. ss ae 600 30 20 5 Uh ener emepeeesy ee tmrertey revere bere | 
MeIShe sccee tess 60 AN oon lls ee eee 1, 200 $120 204 19. |. 220 2 eee | eee 
Perch, white.... 413 25 80 Gye serenise eee 49 5. | 22 5oen See eee 
Perch, yellow... 380 26 40 OD [cee ta eee eet er 415 * 42. | tee eee 
ayo lets eee rl ee ae aan en. alee ee ela An carl nee ones 5 21,350 |; $1,220 
SUULSSOM aes ee rere |e crs eect | lene geste | Se ie feetal| ereianes sreter|imeateee =e ep et abort 499 10: |. 3..//2 ad | Sasa 
Suckers sees ce 5, 200 260 700 BOs Cee. nemeeeee 1, 341 DD. | 2.2. see a Peer 
PSU ater US) oS Pa hp areca eee eee el Leese oe a epee aes 810 81. |2 32. 2226 eee 

otal see 10, 653 545 1, 215 63 1, 200 120 8, 489 468 21, 350 1, 220 

Rockland. Suffolk. Ulster Westchester. Total 

Species. | ae = 
Lhs. |Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.} Lbs. Value. 

Vessel fisheries: 
IK hays Ke eke boseancadlishanaae PA 4900)! | SH A017 eyes ool tata se ee ae eee 124,900 | $5, 017 

Shore fisheries: | 
Bullheads....-..- 4, 804 $2400 ees sale oaeees 29,191 | $1, 461 5, 208 260 | 122,216 6,114 
Carp yAmient Cama ees eee |e ees a. | eee as 300 hi Se Ae 2,758 59 
CarprG enmames| See ose er | meses 880 52 217 DBNRe ne oo oe ces Sache 1,773 91 
Cateafishies-a222 26 595 31 | 19,040 963 200 10 | 760 38 | 23,334 1,179 
elisa ees ces 73 5 1,000 80 200 16 675 48 6, 501 753 
JVoyubaye Wess So ee lloeeee ced lsceeres 47803021 119 1641. |e ae SAE eertane| S aeecsiare roll wr oracaree 478,085 | 19,641 
Perch, white.... 470 29 2,700 164 549 40 432 26 6, 594 435 
Perch, yellow... 360 261s ees Sio= Sell terecoreeorne 3, 286 263 438 31] 11,788 979 
FSP Y21(6 Ness Sy ei mr | (eee cee ea oe oy IR el Pate eh || oe Re eee a ee ee 45, 725 2,500 
Squetedpwewer ss |iiaes see|ne sae 100 Qin Secge tals arell Ml ayere tere, = ||eaides- orca rcll Sash arrears 100 4 
Striped bass....- a SS eciemellE erecta 320 AOI Sa ak asides Shales aol te Asc clleee Same 320 49 
Stung come etek ems ee Sete esterase | Ae OIE ae cee | Seats Sas ER |g Sem 1, 694 33 
SuckKerstesansenes 5, 997 SOON Sa seecmiee lees eces 3, 080 128 6, 504 325 40, 239 1, 854 
Sunehishisaasseeee|aesesions pe oe cee | bee calmer 4, 094 Beh ME CSE Sorel nooshecc 11, 865 1, 003 
Mato ssae sos22 Meese ese 22,700 (301 eee Sarees Ince sae) sect c 22,700 681 
ROM COGS eas. sel oeec eee |e eoc eee 385000! | 14 OW) see Sts. aoe arse aoe eee 38, 300 1, 152 ° 
MErrapimlses cree lease ce cleee ese 340 31. (0y| IE CEU a seh ati oe S| SR Sl 340 340 

Totals ee 12, 299 631 | 563,115 | 28,114 | 41, 067 2,263 | 14,017 728 | 814, 282 36, 867 

Total vessel | 
and shore.| 12, 299 631 | 688,015 | 28,1381 | 41, 067 2,263 | 14,017 728 | 939, 182 | 41, 884 

Table showing the quantity and value of lobsters taken in pots in New York in 1901. 

Vessel fisheries. Shore fisheries. Total. 
County. ee : 

Lbs. Value. | Lbs. | Value. Lbs. Value. 
1 2 - < ss 

1h ees conc BEES AES Peas CE SEE HS OSCE AA So ce GSE A pelo ne eae, 10, 960 $1, 126 10, 960 $1, 126 
NCW MOTSR ee acti cae cess 2 eee 21, 000 $2;'520N Pe ees acacloscmance a4 21, 000 2,520 
RIC hmm Casa e be ae ee Rete ee eres 47, 867 5, 744 14, 200 1, 704 62, 067 7,448 
SUolk Aaa ee eee ee 28, 580 2, 388 44,132 4, 564 12, 012 6, 952 
WViGStCh esters Rie cea er Sea ce | ae ae eee 16, 800 3,696 > 16,800 3, 696 

Motels Anh eee ect see eee 97,447 | 10,652) 86,092} 11,090 | 183,539 21,742 
3 i - = * = 4s \ 
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Table showing, by counties, the yield of the dip-net fisheries of New York in 1901. 

Albany. Greene, Nassau. BORE Suffolk. Ulster. Total. 
Species. | _ cr icion Pa eee a a ed fu. Ge \ 

Lbs. | Val.| Lbs. | Val.| Lbs. | Val. | Lbs. | Val.} Lbs. | Val.| Lbs. | Val.| Lbs. | Val. 

Shore fisheries: 
Alewives..... BSE S911. GOO! a6 Ramtec eel scrs == 24S}! HG) Bo ee.|| zee 3,866 | $95 | 6,148 | $146 
Bullheads...5|) 210) Tlsjoo.-5s lhavatete Silfee pine 2 rel etote eto ave 106 ON (Bsa 2 ail tote nil bt atereteyelle eee 316 16 
CarprGerman|) 275 | 014) ||; oscsnlaseee| Pewee aces 50 BE IREsAA | eee lobar ldeoos 325 17 
HEGGueE CENCE 800?) Soe), On| ile Rote a sae elie e eee 8 toeemles cl ae eee le eeee 460 46 
Bereh, yellow| 175) 18: |, 290)) 29%). .fes. |i... 72 17, sears Wesavereyai| eiererereteerate 537 54 
Sturgeon..... 400 Sulisecaaltesee Eee, oa] Sarat. 300 Chl eee feat |Sapeed secon 700 14 
Suckers ...... 380) |) Wb9|Pte-Salen.aleee-eclesee ses 185 Malte tine oe ltetarsic lle eeareterellSaee = 565 22 
NOUN SS SOL Ue cca |e oacani a aerniaille ae cae leita DeZOO) ple PONS ecyaellara eters 6,440 |$844 |......|.....|89, 640 | 1,984 

Totalss-.. 2,224 | 110 |2,000 | 76 | 33,200 | 1,140 | 961 | 34 |6,440 | 844 /8, 866 95 48, 691 | 2,299 

Table showing, by counties, the yield of the line fisheries of New York in 1901. 

Nassau. New York. Richmond. 

Species. = = 
Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
BUM ealis Memes sas oe noe aniomech on lesen neces sae eee BOC PAN aliitne Sih) CP) | eneecoabcusklleseceonene 
CINE! cde tn een Rae eee eee 276,920 | $11, 158 263, 700 18, 185 73, 401 $3, 673 
LB IK OVS LOVE) Foe 4 ek Ree ere ea mee ee 44,750 1,772 3, 333 100 500 15 
ISIS 232 GA REO ed Dene ae eee 1, 900 AG Sate eee ee erate cloereotaall ovate erosteeiae | eraleteteretsiare 

17, 800 623) hace sere sec | Sosn se nece 
42,768 2, 566 5, 200 312 
3, 250 WSO Lees) Seen ee ees eee 

— 

(UO 2 ee ee aes 323, 570 12,976 | 9,067,271 | 453,529 79, 151 4, 000 

Shore fisheries: 
(G36). 2 Se ee | 21, 200 BAB Ce arotar arto sre | seorarase srateta sail ererattavatass tare i= tell eynee Seeeastere 
SGA GUO NOVCI ES Se ee Pe enh ale aie se 3, 250 MBO) ie sta dase, oes cree | reverevaceres spar erarera crea, ott atc | nent reese 

Bueno eens =< ASM aoe cee 24, 450 O78) eee eee tno Deane Sesallececsee coanclt eapeeeees 

Total vessel and shore .....-- 348, 020 13,954 | 9,067,271 458, 529 79,151 i 4, 000 

Kings. Suffolk. Total. 

Species. = = 
Lbs. Value. Lbs. Value Lbs. Value. 

Vessel fisheries: ; 
IGE ae eae eee eae eesseee 39, 000 2, 310 80, 495 $4, 467 8,855,915 | $443, 702 
BOWIUO See erie risa cece eee eee 625 25 1, 820 75 2,445 100 
WOR Penna nates soare se ecesiees see 37, 900 1, 830 74, 260 38, 622 726, 231 38, 468 
BN OWUMN Crsie es a2 a ses seen sees lecunce ces cael seeemceeee 6, 499 242 6, 499 242 
Rad OC kee see eee atone aeee eee 4,975 230 20, 820 843 74,378 2, 960 
PU RIKC ee aeace Sodemen camer e 7, 800 1 (Dall ae es eae ee 9, 700 216 
WANS SAS eee 4,100 CPi Soe Ee ness el Sane 4,100 82 
SCUPieearecscss tease tea cone aee 2, 900 150 28, 365 1, 504 49, 065 2,277 
BeaNbasey <a. tees h2se cee ecenesce 1,750 140 36, 766 2,412 86, 484 5, 480 
SHICHI fee ee SE te a en Sean eee Aes o EAE aSe See 1, 230 36 1, 230 36 
Spanish mackerel.............-.- 10 Da tesses soseaias lee Seemonae 10 2 
DOUCUCAPUC 2-0. sc se cae ea eeeeeee 2, 800 120 7,045 331 13, 095 581 
Siiiei ofa ECE eee eeneooamccse soS0| lan DeE aa rnel lo em aencore 280 33 280 33 
THENCE oes Se Sen ern ce 1, 300 78 15 1 1,315 79 

ROL As eae eee tee 103, 160 5, 187 257,595 | 18, 566 ~ 9, 830, 747 489, 208 

Shore fisheries: 
We afISHS 2-22 5 te cinive also cloetesiecee 51, 000 2, 960 26, 250 1,570 77, 250 4,530 
IBOMIULOR eect es daeseees cease sees 2, 500 100 2, 380 70 4, 880 170 
WOplisaee eee sc<c asic tboeeeneee 58, 506 2,765 356, 010 14, 448 435, 710 18, 056 
WG Seen 2 25 S228 sa ee 2, 000 200 1, 200 72 3, 200 272 
MIGONGETS = cee saad ne acete oe oe 6, 200 310 18, 100 743 24, 300 1, 053 
IRIGVG (GLOvO had eee eee ae ME aaE 12, 600 600 70, 475 2, 826 86, 825 3, 596 
LB RS es, SSE OSCE EASE Gree 21, 900 548 4, 980 96 26, 880 644 
LOTT YES eae a eg pe peo A a ae ie 18, 800 BliOllescisceeerisec|=esee sees 18, 800 376 
DCUP eer eeece asses ase See seers 6, 000 300 25, 265 1, 027 31, 265 1,327 
Pewhaksseseee: ce oc oat eeae ee sete 5, 800 424 26, 338 1,889 31, 6388 2,313 
Spamishempekerele, -ne see nasteee 50 10 50 8 100 18 
DOUCLCRRUC.. . .coe.cs =5. cen ese seme 22,000 940 9, 810 387 31, 810 1, 327 
SOnLPe Oa Ss eee see are See cee al Merc tomictcterse enc omen 60 8 60 8 
PAC OR eeeeneee ce Reine eiacesaey 12, 000 (ORO pe eeceaen oa ecso basse 12, 000 710 
Gioswietgnd Pa a eas ooscdeppecs noe aacanonaansal lanaoaancc 347, 625 1,451 347, 625 1, 451 
(CHAO # KOH SooosesEncooree des eaan lecooraresesl sadtec suns 800 120 800 120 

Motels se wcoe oe oe Saaewee 218, 850 10, 245 889, 343 24, 710 ‘ 1, 132, 643 35, 931 

Total vessel and shore.....-. 322, 010 15,380 | 1,146, 938 38, 276 | 10, 963, 390 525, 139 
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Table showing, by counties, the catch by dredges, tongs, rakes, etc., in New York in 1901. 

Kings. Nassau. New York. Queens. 

Species. ; 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: { 
Clams, hard— | 

Public areastieecere |macemcaesselleeseesece 37440) $6; 160" |b. once eee ee |. Sees 
IMMISSE] Shae sce ats ees ce etinelink eeeees 15, 900 580 |ieseeccc |S sacc|..e eee eee 
Oysters, market— 

Private areas ....-.. 7, 700 $980 551,600 | 83, 350 9,800 | $1,400 172,200 | $22, 140 
Oysters, seed— 

Pupli@weels. ss: ssee| 22 2c daceie | see see 32, 130 QiQID: | n.c-ciejareia/a1c)| oe a eee oe pee eee 
PIV ALALeAS as foal Sa ee eee eee Af8: 450. \(. 82588 ||. 2. 0c leaeeonele seen Sere 

Totals Ae SOS. 7, 700 980 | 1,115,520 | 125, 200 9, 800 1, 400 172,200 | 22,140 

Shore fisheries: | 
Crabs shards sas. sea. noes sence toeenoeee 12, 000 PA'S nel PARR Oe oo een 
Clams, hard— 

Public reefs.......- 158, 880 24, 542 322, 384 55, 431 23, 600 3, 677 70, 480 122 
Private areas.....-. 60,960 | 22,400 13, 120 ee ie eee Peeesoree Meseaa oo-||-------- 

@lamss0tte-eeeeeese- 328,050 | 24, 684 115, 300 NEO bal eerateoca| boomer 33, 200 2, 824 
MiUISSEl Seana. easel eeosigeis sae| soetas cise 46, 500 1,210 sc 0c5 3) \os.o-cechallece oe eeeee eee 
Oysters, market— 

Publie!reets: oo 5. 5.) -e cease ace ste «ll nerett stas sraiei| se slaletsisinrel| siieieteres ell eieeere sie 700 100 
Private areas. .....- | 2,186,520 | 294,757 | 1,460,480 | 237, 156 70, 000 10,000 | 1,179,640 | 158, 245 

Oysters, seed— 
Publiemreciss sso) |Seesek ccs lees oeieee 31, 500 2,185 | 14,000 1,000) | .23 eee eee 
Prva L eae AS eet orale cee cate a|| ecm eee 36357201 243/559 2s 238 Sal ooeeeeel aoe eee ees nrc 

HCallopsss cate cere ces] tease cecal eee wees 33, 960 351300" sos 5-528 Ro skeet eee Re 

Notaillesecsinenoesss 2, 734, 410 | 366, 383 | 2,398, 964 | 335,561 | 107,600 | 14,677 | 1, 284,020 | 172, 891 

Total vessel and 
SHOES SS aemrersicter 2,742,110 | 367,363 | 3,514,484 | 460.761 117,400 16,077 | 1,456,220 | 195, 031 

Richmond. Suffolk. Westchester. Total. 

Species. : —- 
Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

Vessel fisheries: 
Grabshaird Reeser se sseceaee sae cee 203; O00R a Li OLan p=seeeee leaeeeeae 203, 600 $1, 612 
Clams, hard— 

Public areas ....--- | 42,400 $4, 505 96, 160 23,617 | 16,000 | $1, 500 192, 000 35, 782 
IMItISSC Lara Ea aoe ee lbstecme rae Wars Be 200, 000 ON oN Fa ea esl tera St 215, 900 650 
Oysters, market— 

Private areas ...... 2,000,187 | 267,112 | 4,098,054 | 544,029 | 14,000] 1,813 | 6,848,541 | 920, 824 
Oysters, seed— 

Public reefs.......- 56, 700 3, 430 52, 850 4. 00! | ee oN rerayaiocre 141, 680 9, 805 
Private areas.....-. 42, 000 8,000 | 2,549,715 179, 787 | 70,000 6,500 | 3,140, 165 222,172 

Scallopsteecasce<sase 60, 000 3, 000 A865 900k 0 e487 370M pee eee eee ae 546, 900 51, 370 
SJ oV2) | ie Gaia Soe aen ae Saameeiss felte ores | 1, 236, 0CO | Ue eeeGome sane sae 1, 236, 000 719 

MPotaleee sy ecccee cee |2, 201, 287 | 281,047 | 8,918,279 | 802,354 |100,000 | 9,813 |12, 524,786 | 1,242, 934 
| —S] ——<————_ | ee _—— 

Shore fisheries: 
Crabstihardteo-e2 see alaencesooalanee see 2235500 memes 20) | sae ee ee ae 240, 500 1, 930 
Clams, hard — | 

Public reefs.......- 182, 800 18, 980 372, 944 66, 487 |181, 200 | 20,500 | 1,212,288 196, 339 
IPTL VALE ATCASS <2 oo) levers (re eran elias clei rl Nretate tei hclnial sts eames sisal Seer eye mel setae ete 74, 080 25, 565 

Clams: :80fits 25-4: odsa| -sacoeseee|aoscraaee 260,900 | 19,220 | 42,000 | 4,200 779, 450 58, 843 
IMURTSSO] 63 ioe arti ater deitte | eee iniats eetasell erateterece rete |e ete eieteieiaoetelaie.e retain lore etelotaton’ | eter cis 46, 500 1, 210 

Oysters, market— 
Rubliemeetsa. otc lac sacseea lGaeeeeeee 37, 660 Bes ore al lecancac: 38, 360 3, 554 
Private areas.....-.-. 42.700 6, 505 554, 680 12, 944 eee Shall aero 5, 494, 020 779, 607 

Oysters, seed— 
Publicirectses- cea o| bear s<is\<teoielllaversietersenrer 50, 050 Se DOOM INE. coast leemacee 95, 550 6, 745 
Brivatevareas <5 acon |lncicte sinc icteiell Se cherese efor 67, 410 Dy 2A Ne Sz cca setae 431, 130 29, 833 

Seallops-weie ances so aleciccaesct alates wlene 528, 864 D2N230M|eeieae eters 562, 824. 55, 967 
SHG SHE resisters cise oe St aulleeemeaee 1, 050, 000 hos eee Jnctcteee 1, 050, 000 641 

Totalaas sete 175, 500 20, 485 | 8, 151, 008 225,507 |173, 200 | 24,700 |10, 024,702 | 1,160, 204 

Total vessel and 
SHOLEE S.s eet e 2,376, 787 | 301,532 |12, 069, 287 |1, 027, 861 |273, 200 | 34,513 |22, 549, 488 | 2, 403, 1388 

| 
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Table showing, by counties, the yield of eels in pots in New York in 1901. 

Vessel fisheries. Shore fisheries. Total 

Counties. allied 
Lbs. Value Lbs. Value. Lbs. Value 

RUM eee cate arate Saino u crows wie wis ooh orale eres 28, 500 2, 280 59, 700 $5, 243 88, 200 $7,523 
INNS Se ee ee os Se Ser oe een Se Lene eed (eee ee 67, 190 4, 802 67, 190 4, 802 
hE Soteret co stechaeice fac Star ce ieee Cte aks Sarl eee ae bao 38, 960 3, 300 38, 960 3, 300 
ESIGHIMION Gratis aas ste tk cet eartee cae Sra eR Ome ono a Gacrteics 2, 600 208 2, 600 208 
QRS eal lee a= Liana lie aleve icictacicia tats [skate iseeiaisel| oxclerae Sie ores 4, 800 240 4, 800 240 
UE Lnpe se ese Lo LSE. eso emblentes 18, 500 1,125 | 256, 008 15, 734 | 274, 508 16, 859 
Wests OSTORe ico ete Se cpio nace tenemos fas waleemee lees 9, 900 503 9, 900 503 

TRE ar ae ede pr Ae ie 47, 000 3,405 | 439,158 | 30,030 | 486, 158 38, 435 

Table showing, by counties, the yield of fish by spears in New York in 1901. 

Kings. Nassau. Queens. Suffolk. Total. 

Species. > ; 
Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. Lbs. | Value. 

Shore fisheries: 
Me ISHeeS NS 2 11, 480 | $1,110 | 67,500 | $4,420 | 12,050 | $1,114 | 84,180 | $5,312 | 175,210 | $11, 956 
HIGHUNGETS ya. |e oe sae|seees ao 5, 150 720.08 Ep oeserel peter 600 30 5, 750 236 

Total 23.5 11,480 | 1,110 | 72,650 | 4,626 | 12,050 1,114 | 84,780 | 5,342 | 180, 960 12, 192 

Table showing the extent of the menhaden industry of New York in 1901. 

Items. No. Value. Items. No. Value. 

MeO TCS ore caraleietelstereiclaea sais 3 | $405, 500 || Steam vessels fishing ...... a32 | $357,500 
GASH C RGA ey tees ora st s| eerie Sores se 153, 000 TONNAL Cs hase mcs eee ens = 256461 |e cates 
Persons in factories ......-.. HOME| See ee OWthiieek. sess ae see cae sees saeee aes 99, 350 
Persons on vessels.......--. 4b al ea aaasake DELNCS yc ee eee ae 63 32, 500 
Menhaden received .......- 84, 043, 667 | 125,582 || Sail vessels fishing......... 3 3, 700 
Tons of dry scrap prepared. 4, 357 97,716 MOMMA S Cee scene ere ae 64 letee sss 
Tons of acidulated scrap Outi ss ieee ee ee RS 2, 245 
mrepared een: =e -t ce cne: 2,019 22,504 SeINeSe— ca emcee sreeese | 3 900 

Gallons of oil made ........ 656, 286 | 156, 688 

aThese vessels also supplied menhaden to factories in Delaware, Rhode Island, and Texas. 

Table showing the extent of the wholesale trade in fishery products of New York City in 1901. 

Oyster | « ; 
Fresh-fish | Salt-fish aaa Sponge | Miscel- 

Items. trade. | trade. end. clam) ‘trade. | laneous.| otal. 
| rade. 

MMe OL ATMS) 2/2. sj-i/seeeeoe see ae 55 25 27 12 6 125 
Number Of PeLSONS) <- -. asscne- 2 cece 648 440 478 232 32 1, 880 
Value of shore property -...........- $1, 081, 425 | $796,150 | $154,150 | $888,750 | $125,550 | $38, 041, 025 
Amount of cash capital.............- $813,000 | $691,500 | $438,000 | $555,000 | $86,000 | $2,583, 500 
Amount paid for wages..........-...- $344, 110 | $204,712 | $176,445 | $125,848 | $17, 258 $868, 373 
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FISHERIES OF NEW JERSEY. . 

New Jersey is very favorably situated for carrying on extensive 
commercial fisheries, and, as all parts of the State have easy rail 
communication with New York, Brooklyn, Philadelphia, Jersey City, 
Newark, Camden, Trenton, and the immense population of the States 
of New York, New Jersey, and Pennsylvania outside of the above- 
named cities, the fishermen have a constant and ready market for 

their catch. 
As New Jersey fronts on New York and Delaware bays, the Hudson 

and Delaware rivers, and the ocean, both salt and fresh water species 

are taken, and fishing is carried on throughout the year in at least 
some part of the State. In the spring many of the fishermen along 
the coast and in the interior resort to the Delaware and Hudson rivers 
and participate in the shad fishery, after the close of which some of 
the river fishermen engage in salt-water fishing along the coast. 
An important feature of the fisheries is the increasing number of 

sailing vessels and boats fitted with gasoline and naphtha engines as 
an auxiliary means of propelling them. This applies not only to the 
vessels used by clam buyers and clam and fish transporters, but many 
boats under 5 tons burden used in the clam, shad, oyster, and pound- 
net fisheries are so fitted, giving much greater facility In carrying on 
fishing operations in variable weather. 

The increasing use of steamers in dredging oysters from the planted 
beds in Monmouth County is a noticeable feature of the industry. 
Formerly this work was done by sailing vessels owned by the planters, 
but lately they have been using these vessels merely in the preliminary 
thinning out of the beds or carrying oysters to market, while steamers 
are hired to dredge the main body of market oysters. By operating 
in this manner but few steamers and men are needed to do the work 
which formerly required a much larger number of sailing vessels and 
men to perform. 

A point in connection with the pound-net fisheries which is not 
shown clearly in the tables is that for every net set in the water the 
owner has a duplicate on shore. As the net after being fished for sev- 
eral days must be brought ashore to be cleaned and repaired, the 
fishermen have the duplicate net to put in its place, thus avoiding any 
loss of time in fishing. The value of these duplicate nets has been 
included in the general value of the pound nets, but not the number. 

During the past ten years the ‘stop net” has been much used, prin- 
cipally in catching German carp. This is a long, fine-meshed net, 
which is stretched across the mouth of a small creek or bight at high 
tide, preventing the escape of the fish when the tide turns. As the 
tide recedes the ground is left bare, and the fishermen walk along 
the inner side of the net and pick up such fish as they want. Unfortu- 
nately this net does considerable damage, as the mesh is so fine that 
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but few fish can go through, and many too small to be of any value 
to the fishermen are left upon the mud to die. 

Bag nets, which are used only in Burlington and Atlantic counties, 

principally on the Mullica River, are large, bag-shaped nets and are 
operated under the ice. Holes are cut in the ice, through which the 
net is lowered by means of ropes attached to it at each side of its 
entrance, and the tide sweeping in fills it out and keeps it extended its 
entire length. When the tide turns the net is lifted out of the water, 
emptied, and fished the reverse way if the fisherman desires. 

German carp.—The catch of this species in 1889 was 2,725 pounds, 
valued at $218, while in 1897 785,409 pounds, worth $39,370, were 

taken. Since 1897 the catch has been steadily declining, amounting in 
1898 to 245,983 pounds, valued at $13,884, and in 1901 to 227,419 
pounds, worth $14,290. Asa result of the good prices realized this 
fishery will probably be prosecuted with greater activity in the future. 

Shad.—The shad season of 1901 was good in nearly all parts of 
the State, and all but six of the counties show an increase over the 
figures for 1898. The decreases in these counties are insignificant, 
while the increases in the other counties are important. In 1898 
the catch numbered 2,749,723, valued at $293,173, while in 1901 the 

number was 3,243,142, which sold for $475,202, an increase for 1901 

over 1898 of 493,419 shad and $182,029. The greater part are taken 
on the Delaware River and Bay, and the remainder comes chiefly from 
the Hudson River and New York Bay. <A feware caught along the 

coast, principally in pound nets. 
The following shows the number taken in each county of the State: 

Table showing the number of shad taken in each county of New Jersey in 1961. 
.Y 

Counties. No. Value. | Counties. No. Value. 

Atte cap -2csa-esscee eee 1,170 $293 || Mercer: .......-.....-.----- 52,140 $15, 117 
Bergen ...-- Z 144, 315 Qe647) | Middlesex: Ski 2 lee ts. see 2,217 418 
Burlington -.. 2 331, 390 DS HAD eNLOOIIO Ube eee se erence cere 58, 096 11, 768 
Camdeni.....-224225 : 350, 690 46, 144 4, 422 929 
Cape Maia S226 5--- seco 1, 766 444 || 1, 347, 440 180, 894 
@umberland..:-..-:.--.---- 275, 750 38, 415 1, 202 342 
GlGguGesienrs ose! aeons coe 468, 097 66, 863 6, 035 1,710 
18 hits oye eee Be eee es oe 184, 500 27, 675 a 
Med OM 22 - = .-e- cece oe 13, 912 3, 998 || AL Opal es seer em eters 3, 248, 142 475, 202 

Sturgeon.—The sturgeon fishery of New Jersey is prosecuted 
chiefly in the Delaware River and Bay, a small percentage of the 
catch being taken in the ocean. This fishery was at one time very 
extensive, but is rapidly declining;. the fishermen are growing fewer 
in number each year, and as the season of 1902 was less favorable 
than that of 1901 it is probable that few persons will engage in the 
fishery in 1903. A gill-net fishery for sturgeon in the ocean off Holly 
Beach has been in operation for several seasons with fair success. 

Efforts have been made in recent years to propagate sturgeon in 
the Delaware, but on account of the difficulty in securing a sufficient 

quantity of ripe spawn véry little has been accomplished. 
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The following ‘table shows the quantity and value of sturgeon, 
including caviar, taken in New Jersey in various years since 1890: 

Year. Lbs. Value. 

TSC) eae Sa ROS RBA ob SS a SAR AC OA NOe ORR A aaa MOBO Sees ndaADandoocdaasSsaessosatc 3, 635, 350 $90, 085 
a SX?) ee ey es SR ee eee BOSS ona oon ODEO DDC oc auS Dad een sS5 504 3, 520, 370 86, 419 
TROD RSs RENE BERR SOREN SU Nay 8 PP fone ahaha ee ce oat ae eae reer 3, 187, 342 64, 982 
DSS Aa ee. ei ee eS Se ee SP eee a at eo ennondar soc aan apoio soa geaacapoa ase se oso 5 1,013, 604 94, 056 
TMC ee ia he ae ee a A phe eh ad ee Sos ames prea BC op DMO OOS aC Seam aS oate 868, 326 100, 966 
1G fies Renee ok eS eS ee Oe oe SoC OnCO cn Sb. Soocn Taos a oodcaToDpes sacra Hoa Seamed | 188, 027 19, 352 

Oysters.—Since the last general canvass of this State a number of 
changes have occurred in the oyster industry. For many years the 
planters had been striving earnestly for State control of the industry, 
and in 1899 success crowned their efforts so far as the Delaware Bay 
was concerned. Under the provisions of an act passed in that year, 
‘‘all oyster grounds, lands, and beds included within lands of the State 
of New Jersey under the tidal waters of the Delaware Bay and Maurice 
River Cove” are placed under the exclusive control of a State oyster 
commission, composed cf three members, to be appointed by the gov- 
ernor, all of whom should be directly interested or engaged in the 
oyster business in this region. The commission is authorized to 
appoint an oyster superintendent, who has immediate supervision of 
the industry and attends to the enforcement of the law. 

The law further authorizes the commission to lease to *‘applicants 
therefor any of the lands of the State under the tidal waters of the 
Delaware Bay and Maurice River Cove south of the line running 
direct from the mouth of Straight Creek to Cross Ledge light-house, 
and commonly known as the ‘southwest line,’” to be used for the 
taking, planting, and cultivating of oysters. The granting of leases 
to nonresidents is forbidden, except in cases where such persons 
already held ground at the time the law went into effect. Leases are 
granted for terms not exceeding thirty years, at an annual rental of 
not less than 25 cents per acre or fraction thereof. Persons having 
eround or grounds staked up at the time the law went into effect are 
entitled to have lease or leases for such granted to them in preference 
to others upon making written application to the commission within 
a certain time after the act took effect. Leases are to be renewed to 
the original lessee at the end of each term should he care to continue 
the business. Penalties are provided for persons robbing such beds. 
All the natural oyster beds of the bay are exempt from lease. 

All vessels and boats engaged in the industry are required to pay a 
license fee of not exceeding $2 per ton on the tonnage measurement, 
and these licenses are to remain in force for one year from the time of 
issuance. All vessels and boats must be wholly owned by citizens and 

actual residents of the State. 
The law further provides that no oysters shall be taken north of the 

said ‘tsouthwest line” except from April 1 to June 15 of each year, 
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while it is forbidden to take oysters south of the ‘‘line” except from 
September 1 to June 15, both inclusive, of each year. Except on the 
natural beds south of the ‘‘line,” no oysters can be taken on ground 
not leased of the State. The seed beds are located north of the ‘* line,” 

while the market oysters are to be found south of it. One of the best 
features of the law is the provision requiring that all oysters taken on 
the natural beds shall be immediately culled, and all shells and other 
material except oysters at once thrown back upon the beds. 

In 1902 this law, with slight variations, was extended to the Key- 
port region in Monmouth County. 

On March 26, 1902, a special act. relating solely to Ocean County 
went into effect. This act is similar in many respects to the Delaware 
Bay law. One notable exception is in the setting apart of a portion 
of the grounds to be known and held as public clam-grounds. Leases 
are to be granted for terms not exceeding ten years, at an annual rental 

of not less than 50 cents nor more than $3 per acre or fraction thereof, 
for the first 10 acres leased, and not less than $1 per acre for each addi- 
tional acre or fraction thereof. Persons having ground staked out at 
the time the law went into effect have first claim on such grounds. 
Leases are restricted to actual residents of the State. Persons who 
engage in the business pay a yearly license fee of $2.50. Oystering 
on natural beds is restricted to the period between October 1 and 
April 30, while all oysters are to be immediately culled and the shells 
and refuse thrown back upon the bed from which taken. In 1902 a 
sunilar law went into effect in Atlantic County. 

The greater part of the grounds suitable for oyster cultivation are 
now under the direct supervision of commissions authorized by the 
legislature, and beneficial results should soon be apparent through the 
protection given to the planters in their efforts at cultivating oysters. 
The authoritative surveying and mapping of the leased grounds in the 
various sections of the State is progressing rapidly and efficiently. 

During the year ending October 31, 1901, the New Jersey State 
Oyster Commission distributed upon the natural beds of the State, 
exclusive of Delaware Bay, 62,335 bushels of shells. This is done to 

replenish the natural beds, which are the principal sources of supply 
of seed oysters for the planted beds. There is no published record of 
the quantity distributed in the bay. 

One of the most serious problems confronting the oyster planter is 
the securing of enough seed oysters each year to keep the planted 
beds up to their full capacity. As the natural beds of the State do 
not furnish oysters enough for this purpose it is necessary for the 
planters to buy seed from other States. For many years nearly all 
the seed oysters planted, in addition to those taken from the natural 
beds, have come from Virginia. It is estimated that the oysters pur- 
chased from that State have averaged in late years about $450,000 in 
value. On February 16, 1901, a Virginia law forbidding the export 
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of oysters less than 3 inches in length went into effect and prevented 
the planters from securing their usual seed supplky from that source. 
This very much hampered the planters, and many of them, in 1901, 
planted only a fraction of the usual quantity of seed. The result of 
this scarcity of seed does not appear in the present statistics, as the 
small oysters require several years to attain their full growth. Most 
of the seed planted now comes from the Raritan River, Staten Island 
Sound, Newark Bay, and Connecticut. During the season of 1901 seed 
oysters were unusually plentiful on the natural beds off Keansburg, 
Monmouth County. During the past two years drum-fish have done 

considerable damage to the planted beds. In 1902 dynamite was used 
to destroy them in Tuckerton Bay. 

Clams.—During 1901 hard clams were fairly abundant in the waters 
of this State, but in the summer of 1902 they became very scarce and 
the price rose unusually high. Owing to the heavy cost of running 
the large clam vessels of Monmouth County many of the clammers 
tied up their vessels and went clamming in small boats, which could 
be run much more cheaply. Except in Monmouth County the soft- 
clam business is insignificant; here it is centered largely around High- 
lands, where a number of wholesale dealers buy from the clammers 
and ship either in the shell or opened. At Ocean City, in Cape May 
County, surf clams are gathered along the sea beach, for bait in the 
line fisheries. None is used for food. 
Mussels.—During 1901 mussels were very scarce, there having been 

no set in most of the counties during the last four or five years. In 
Monmouth County in 1902 several medium-sized beds were worked. 
In Burlington and Atlantic counties mussels are used for fertilizer; in 
Cape May and Monmouth counties they are used principally for food. 

Terrapin.—On March 25, 1898, a law was passed by the legislature 
forbidding the taking of terrapin for three years from the date of the 
passage of the act, and providing that fishing could be carried on 
thereafter from November 1 to April 1. The industry was resumed 
in 1901, and the catch amounted to 8,232 pounds, valued at $3,135. 

During 1897, the last year before the law went into effect, 13,528 
pounds, valued at $6,096, were secured. But few persons resumed 
the business in 1901, which probably accounts for the small quantity 

taken after three years’ complete protection. The fishermen classify 
the terrapin secured as follows: ‘*Cow,” those 6 or more inches long 
on the under shell; ‘‘ one-half count,” those under 6 inches and not 

less than 4 inches in length on the under shell; ‘* bulls,” all under 4 

inches long. Under the present law terrapin under + inches in length 
must be returned to the water. The animal is usually secured by 
means of a short stick with a hook fastened to the end. With this the 
fisherman pokes around under the overhanging banks and in likely 

holes, and hooks the animal out far enough to get hold of it with his 
hands. 
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GENERAL STATISTICS. 

As compared with 1898 the present canvass shows increases, except 
in a few instances. In the number of persons employed there was a 
decrease of 240, but the total investment increased $392,148. In 1898 

the total quantity of fishery products secured in the State was 90,297,118 
pounds, valued at $3,563,766, while in 1901 it was 117,930,964 pounds, 
worth $4,755,522, a gain of 27,633,846 pounds and $1,191,756. The 
species showing notable increases are the following: Alewives, blue- 
fish, bonito, butter-fish, eels, menhaden, white perch, shad, squeteague, 
spots, market and seed oysters. The increase in the catch of butter- 

fish is especially noteworthy, having risen from 262,627 pounds, valued 
at $8,080, in 1898, to 3,008,301 pounds, valued at $84,119, in 1901, a gain 
of 2,745,674 pounds and $76,039. The principal decreases occurred in 
croakers, sea bass, sturgeon, king crabs, lobsters, and mussels. 

During the last few years cold-storage plants have been erected at 
various places on the seacoast, in which the surplus catch of the 
pound nets is frozen when the price is low, to be ultimately shipped 
when the price advances, or during the winter months when fishing 
can not be carried on. 

The three tables below show, in a condensed form, the number of 

persons engaged, the number and value of vessels, boats, and of the 
various kinds of apparatus employed, the value of shore and accessory 
property, the amount of cash capital, and the quantity and value of 
the products of the fisheries of New Jersey in 1901: 

Number of persons employed. 

How engaged. No. 

COW. PASSE THN OG CYR Slee ak ae Pr a as pea ey ale RN I rs Se a rk hur abd AR he Ce Ne re 2,142 
ORV ESSE lS iran SPOR SA 28 seek Ser ee cee na yaa ee ob erates Jnr mie ee atc cicteet aeec nee 200 
In shore or boat fisheries. ...---... ea SSE GBP RON OBS ade OSC e aa ee eee tee te 8, 828 
BST TESTU UI eae oo Fe Sof ater ee ee me eat A EE Cope se cat eno cis sisioe Oars bine einen 860 

ARGS NUS es oe ety Aen IS Eee MIA SSeS e ce hee en ene ne ne AEM Ses Bn 12, 030 

a —_ = — -- 

Items. No. Value. Items. No. | Value. 

533 | $518,025 || Apparatus—shore fisheries: | 
5, 371 jrvzee--2e- ®. (CINOS 26 J iias miaia eiepeizee eeic ecleeiie| 469 | $83,000 

b | erect 143, 067 Gilllimets . cstt teak ee eee | 5,058 | 145,146 
78 | 125, 450 Pound nets and weirs.......- | 158 | 155,679 

pli Casey ash eee pag nets. oS sere ee eeeamene 89 | 3,110 
Beene 23, 746 WVIKe aC bs ere cee eeiale aren kos UD Tale me ON ODD 
6,473 | 502, 666 Stopimets\. sash tie Stas aes 14 1, 660 

| |) eines han dland) trance sseee|i serene 3, 421 
Apparatus—vessel fisheries: Belpotst She. foerecceeceeeneccc 5, 275 3, 829 

SCInGS A. Boe. shod ee sano 14 | 5, 785 Mopster- poise ss scsseeee veces 850, 2,358 
Gillimetst-seee- |. Saas: Sse ais - 2 | 160 ||} Oyster tongs, rakes, dredges..| 5,096 35, 660 
Ikinesshand-amd)trawl -:....c|oc.. <<: 1, 052 Clam tongs, rakes, and hoes..| 3,372 | 22,387 
MEU PO semeer sass ana= Sei cecine 390 223 || Minorapparatus..............|.------- | 533 
Grabidredges-225-. 2225--5t2-- 323 1,135 || Shore and accessory property --|.-..----| 785, 428 
Ovster dredges and tongs ....| 1,654 ex lbseyll! (Cictal (oy opie N noes - Be obs acen done |ccabosee | 155,550 
Clam tongs and rakes ........ 577 6, 408 |) —_—_— — 

Rotale= we iWeb 5 a2 aasieate| eae eos 2,729, 571 



464 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table of products. 

Species. Lbs. Value. Species. Lbs. Value. 

IN DA CONRG} Hac oot ae eee 15, 148 $259) Sharky. =e eke ese os cee | 500 $10 
Alewives, fresh .......---- 3, 347, 491 19, 425 || Sheepshead ...--..-.-..-- | 7, 285 905 
Alewives, salted .......---. 374, 000 2586) (SP KALCSyaos- eaten es se ees 2,375 48 
Black basssasesee ee eeeeee 3, 000 159 || Spanish mackerel.......-. 38, 928 5, 729 
Bliesfishiy =A A2eee ewes ee | 62110) 318") 2545682) I SpOtsa-ceeme: oe pee eee 299, 092 3,471 
BONO Fee eee oe 1, 459, 418 34,941 || Squeted pues s2- os -.eeis 11, 973, 394 315, 770 
Butter-fish 38, 008, 301 S409 Striped Passeseseaee = aeeee 304, 467 49, 734 
@aitcish)a.cssaecacccecce | 256, 859 14s DON SLUTS COM er eee ee ee eee 168, 919 8, 393 
CETOR-E 7 scmeentee ork coe a6 22, 789 714 Caviar a2. 26). see 19,108 10, 959 
COGR SR Sete ne creer 2s S00) 7s eG GOS. SUCKCIS tee eee 110, 415 5, 459 
@revalleseaicsesa- tes eeees 53 1 RA UGOL 32 ser ose aoe 91, 105 3, 136 
Croakers eee eee eee 226, 360 3065) || PROM COG> == ==tea- ease eee 265, 041 4,519 
IDTUMEe Sees reece tee 58, 33 868 ii Wodlibn oe ee eee 405, 804 7,874 
IDG] S eee tee secon. s2 ees 1, 362, 988 HOsG360|| (Clams, harden. seencesses | @4,246,070 552, 953 
IG uUNGers eee nee eee ae 1, 668, 221 2-993 (Clams 4so0lbasa-epeeeeeeeee b 902, 770 54,918 
Germantcanpmsssecee eee 227, 419 TAS 2900 Clamsr suite eeeeecrrcerce € 13, 336 500 
Maddock eee ee an. 42a-0 226, 963 SaOlsCrabs shard osee eee ee a719, 995 23, 558 
aie ss 55 Sas amc se teers 26, 841 749) || RCrabssOibssceeeeeeeeree os e 417,910 51, 861 
Horse mackerel .........- 224 5h | Kain ze ras ee eee f 409, 800 leva 
Konechishvees os seer 21, 036 3,085u|| MEO DSLETS tsar ee eeeeeer 2 Be 65, 943 8, 340 
1 Diba ee ae toese eas arene | 317, 868 AS S7O)l||\ MRUISSElS ys eerie a ae 9 374, 600 920 
Mackerel. dso sere teen: 10, 005 1,577 |} Oysters, market .:...-.... h14, 646, 345 | 1, 696, 767 
Menhaden) see: -eerecres ie 32, 910, 666 88; 041. || Oysters, Seed). -- =. 22-2 --- 410, 617, 572 550, 918 
Minletatneshiess se" seer 36, 300 3423||| Oyster/shellss. eee oe oee 7144, 000 32 
Mile rscailtedi eres a= eee 57, 814 ba1235 ||" SCAUOpDShessee cesta cee eeee 114, 000 3, 200 
Rerch enw niteemaer eee | 1, 270, 097 SI699N || Shrimp esses] sere eee 4,095 1, 988 
Rerchsvellowesse se eeeeee 16, 569 HOSS iG uni cleeeee ean ene 17, 748 826 
Pike and pickerel ....--... 2, 560 GAN) || Aver eNil So oe aceboee = 8, 282 3, 185 
Salmoneee gees seeeaseee ass 238 (om DUTIES se sesceee nese: 5 20, 130 1, 053 
SCUDeE Lene scene ceeeree | 607, 099 16, 367 | 
Sea bassies-s=acee-tocasee 1, 495, 247 76, 008 Totaliesesseeeece Pe 117, 930, 964 | 4, 755,522 
Sava taet pe eee ees 14,031,002 | 475,202 

2 530,759 bushels. e 1,253,730 in number. ¢ 1,516,796 bushels, 
6 90,277 bushels. Ff 204,900 in number. Jj 2,400 bushels. 
¢ 1,667 bushels. 9 11,860 bushels. k 7,333 bushels, 
d 2,159,985 in number. h 2,092,335 bushels. 

STATISTICS OF THE FISHERIES BY COUNTIES. 

Fishing is carried on in 17 counties of the State. Essex County has 
no fishing, but there is considerable wholesale trade in fishery products 
at Newark. Of these counties Bergen, Hudson, Union, Middlesex, 

and part of Monmouth are on the Hudson River, Staten Island Sound, 
and New York Bay; Ocean, Atlantic, and portions of Monmouth, 
Burlington, and Cape May are on the ocean side, while Sussex, War- 
ren, Hunterdon, Mercer, Camden, Gloucester, Salem, Cumberland, 

and parts of Burlington and Cape May are on the Delaware River 
and Bay. 
Monmouth County leads in the quantity of products, while the large 

oyster industry of Cumberland places that county ahead so far as total 
value of catch is concerned. Ocean County also surpasses Cumberland 
County in quantity, but is far behind both Cumberland and Monmouth 
in the value of the catch. A feature of the fisheries of Salem County 
is the immense preponderance of the shad fishery. 

The three following tables show the extent of the fisheries by 
counties. 
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Table showing the number of persons employed in the fisheries of New Jersey in 1901. 

Counties. 
On vessels 

Bergen 
Burlington 
Camden 
Cape May 
Cumberland 
NERN CRE ie e aso kc ac asc ante Be biaicietinerat eee in| eels rae a teiaie 
Gloucester 
Hudson 

Mercer 
Middlesex 
Monmouth 

“hi transport- fishing. ing. 

211 25 
per ictomtaeieis es 

87 3 
115 18 

1, 356 16 

rie) alt 2 

On vessels In shore or 
boat fish- 

eries. 

646 
85 

Shoresmen.) Total. 

ii 889 
10 95 
30 503 
11 410 
16 1, 072 

289 2,438 
85 85 
8 342 

29 217 
il 100 

aaraveaieisio sere 236 
24 270 

203 2, 303 
96 1, 635 
44 1,119 

Book Oc iera Seine 26 
7 217 

BS ene a 73 

860 12, 030 

Table showing, by counties, the vessels, boats, and apparatus employed in the fisheries of 
New Jersey in 1901. 

Atlantic. Bergen Burlington. | Camden. | Cape May. 

Items. 
No. | Value. | No. | Value.| No. | Value.| No. | Value.} No. | Value. 

Vessels fishing .........-..----- lid | tes ata (Ne eee a a ae Oe a 13 $21,000 | 29 | $29,975 
HOMMAR Chan asec sins Save HAST) Scatobade| bosGerclastacees||Sceeellsednasae TOG Sierras ecw ee] Bes oos. 
(OWN aaa osoS Sa SeSeeeSHaeepe |Saaee 1 IEE) |enetood sedasecc|pooaallkesecnodlsoce* 452082 = 5, 948 

Vessels transporting ....--.-.--- 12 OR SOON Bete eee |e corre 3 | $3,350 1 900 | 7) 12,650 
INGTTGRGhe Wak cheneapeeeoneee 1B) one oaena hesasosoceceeee Wd flessesece LSe Satelit 1G Sol eee 
Oiunnrems ae et cisess-ci-c= | sacee IO) Nlenonbeailconcoscas|Scooe SAON Reel DAA ana ze 1, 165 

Idol des cos ee nee ae eee 659 | 60, 056 65 | $6,450 | 304 | 30,100 | 143 | 14,195 |.785 | 41,311 
Apparatus—yessel fisheries: 
BRIGG seme nceerinas verse ciccisee 4 ROE | Sone sae aac ete se [ee com eee clan ots ues | anaes 1 400 
Lines, hand and trawl....--.|-..-- (Oe Gen Msc Incenoned Gece Bacre tne ade esp Aecre| Meese 197 
DEI Moe Aoetes see eos oeolles-odllonedognes|lossenalleceecoce| sscesa||Cene seed loneocllecccance 50 25 
Oyster dredges and tongs.-.-.} 111 We icctkeadlosceacoclconcolecnoease 62 | 1,300) 72 1, 728 
Clam tongs and rakes. ....-..- 102 AC eae os estore) oral setolata| fara tae tall Sie fatecal| tate as ae 16 112 

Apparatus—shore fisheries: 
MOINES) es... f casos ose scee ee 53 De AA NRE eel etaystettet= 32 | 4,485 | 14] 2,960) 80 2,160 
Gillbnels ees e choco 81 625 | 1,230 | 6,415 | 161 5,612 | 103 | 4,693 | 128 3, 924 
Pound nets and weirs -.----- 3 AON) oe onad||asocencdllasces|orasoa aclasede|ocecoeae foal) Lp 135 
BaP AN eisasces scons ccs. eee 30 (310) aseeee|enoaaeae DON 22360) | cece ae Meee eee 
HVC Met ees ee) a= soe see ae 27 340 3 60 | 672 1,197 | 45 54 33 540 
SiiGyn WES ovens Dh eae onsoe sad seensllbosspaccdooudsad||s4cnqge- 11 | 1,030 2 OPH eis ciel lecrocidaios 
Lines, hand and trawl-.--..-.-|.--.- BAT Nerce ttl See itorrs| hs ate [a torenettctel| Che sana oreo 684 
IDyei (ere te dose eesencocosasd|eecwalocseacnne 490 602 7 Ud seres||beeosoac 60 50 
Oyster tongs, rakes, and | 722 A182) |eiaaisiato\=\ nisi Satalers 245 927 8 124 | 548 3, 562 

dredges. 
Clam tongs, rakes, and hoes..| 704 AN 8860 | eas aera terest 104 AASMIEL A ARBs ae 552 3, 821 
Minor apparatus ........-.---]----- (Mf |soceacloosesosclecoce |pospasaasoucs| Yada contllessac 98 

Shore and accessory property..|----- 235060) \pascee 2200) Ee oat 10,693 |.-..- 2, 020 29, 429 
(Cacia CoV oviM, BeaGapeseeacad sand Saco |csedccess||-ces-5)lonboe 566 poocd|lodasecoo Oncad|jyeapec = 5, 000 

Motallins so: See shee aes os eee LS o reas loscicee IPO eatcc 60,499 ..... 52, 223 159, 914 

Mercer Salem Sussex. Union. Warren. 

Items. 
No. | Value.} No. | Value. | No. |Value.| No. ; Value.| No. | Value. 

Wessolsitransporting .2.-2..---|-eee=\oce = =a De BSos OOON! S= 22 Alecia rata ae eps letaillererataceretece| oeeere ar eerste Sate 
Monnac Gee? 685-25 l222 -t22|saeeelseeeeee DAN ee omen Ns iellbc eco ee een Pema | SARE IG} ata 
OM UU Nee o soos own dares acme Lames Motes Bee Sg950) |. Shey 7 |e eee [ee sa 0| 5 Seema 

IRONS he oo eine ate See BeRBeeOe 109 | $3,800 | 524 | 55,500 8 | $100 | 106 |$10, 600 19 $335 
Apparatus—shore fisheries: | 
EIEN ooemteite = cacao ee aielm elelae 25 1, 729 20 1, 667 5 GLENS er cee rere ts| Cescsperertte 15 693 
Gillitiets essere een cence sori ahd| eaLOoNil 42x OL, SO0" | aa aee\ne dees e| © ones (sameeren entene |seeeeree 
MVE CMMC tS imine ace =)a\n/' >. 2-596 384 LA TR OE mses SN (a aeeartseal horns e Are leet eel een Gl Be Ses ee 
LOD ICUS eet ee teni-mtsisine ee aia il | LOO Te es oe oe eral ceretee [neces ote oai| te eee ee |e eral bere seme 
Lines, hand and trawl ....---|....- cence cee Oy leon [bene |Seowar eaonccraececc ltsecocce 
Oyster tongs, rakes, and 
GEC PES remem a elet setae ote are ierelararatere 2 UDG aaees ace eon NOG 2600 eee eleseteesee 

IN ilintopy Go) och quel ae meee mee ty onnel cocason| Gene ce 2 Oe So eee eens Gene ae eee eee once se 
Shore and accessory property --|.---- Ps, $ }!) ai ee Sop OO eee EUAN ee ae ICO0R aseee 781 
(ORR aL Gna iG Lae Ak ee re eeema| moccal Re geeiod srr tame series (Acker teeter | baeeae 1000" tecoeAlseaenee 

AO eo ieee GORE pe EC Meroe NT 202, pace oe 197; 900" }eno.- 680R|s= 222. 14,460). 2.3. 1, 809 

-¥. C. 190z-—30 
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Table showing, by counties, the vessels, boats, and apparatus employed in the fisheries of 
New Jersey in 1901—Continued. 

| Cumberland, Essex. Gloucester. | Hudson. |Hunterdon. 

Items. | = 
| No. | Value. | No. | Value. | No. | Value. | No. | Value. } No. |Value. 

5 | | 

Viesselsiis hill See semen ere SOON RSO0E 770 eeclaaeseemeeleccce lsererere | 2) | $150500|Se2-s loa 
TLOnNAge eee 28 ee eee sececce BOLO sae ar stepatel| scree illeere ecsyerepers Ipaseelesesdaes 18)... 2583 | Gees eee 
OUTS erace eet cise bape eies ieheyDy lsasonllocopadoce Peete) barsreeteheses em 5§45::| 4223 eeeeee 

Vessels transporting ....-....-- 4 SOOO A erect Seite aimee eaeioe|| ase eee iL 7100) eet on| See 
MONMAL Ea. < Soe eck ails isc TD) soseeaseu||Sacugd)|seaccones|l6arteollacecdSec De a RR Seeicral ls micicici 2 
(OLED EO Tip conta eget Re Saal Ole ae ae MOD Nei tees ce racer sce [Anse eee eeeee 310 |: =e pe eee 

IBOMtSis ac saceeer ieee sects BSI! VAT OS tl Neer) Sere ayatais oe 171 /$19,480 | 117 | 9,645 | 48 | $1,070 
Apparatus—vessel fisheries: 

Crabraredgesus 5-226 sie qf ss 5 eee eteral | eee este roe all erro tes esas tare Sie eretell erseenerstere 6 PAM eA eee 
Oysteridredgesiand tongs..-- =| 1186 |) “293700 ||.c26-|J5-4-2 5.4 |-c-2-loces cee dleeee clean ont See ees 
GlamytonpsanGdhrakesiss2 sateen lies creates ones se cee ee oe lesen cee eee 8 Ad eee kee see 

Apparatus—shore fisheries: 
Seines ese sate ae eae eae 18 Usir esas Soaeaaee ), 6 850: |2 22s eee eee 239 |) 285 
Gillinotsnes ssa pee enter 17(5 |), TRC lo conclleceaaccec I) 1401 119993915921 4S Sot eee eee 
HVA GaMe teats cates etc cone 291 QI See |e yee | 407 585°} 830°] 4) 4500)oe2=s|2eeeeee 
Lines, hand and trawl.......|......- Bey oa allie cine ciejewial> cine |aalaieeisick lieve Salle alee arene ere ee 
POtSMeCElit etasscaceec-eaeece-|cakeess|cesecmece|saeeolaecaereealscees| seceecae 310 310! 222 4|eeeeees 
Pots Wopstewes--ee--= Be rasesel| ee eet ose iekc tre Sl ae a ciee eeietae| eeecee 125 1834).25-2 eee 
Oyster tongs, rakes, and 620 CBU) Seabee |smonc acca bone asascnae 107 806) |Cemnes seen 
red ges teat es ecetieeoaae 

Clamitongs era kessandghoes=|2— -hee|bee aes ceca eee aeerctall Re ore Serene 4 82. |. 5 
IMIimOriipparaGuseeee reer sae sees CG See eee ceca eeeea| Seeeera esoo 2 | 32. 

Shore and accessory property-.|....-.. NG 70P4 Weooce $83, 000 |...-- AT eee ce | 23.2608 eeeae 6, 9385 
Cashucapitalleens asm eee eee | eee eee 125000) |S=— = LVAD) Weare lepemrecct seca 30; 000) |= 2 S-5| eee 

PO tae Me eee eae ace cee sheers | seer 643 5027e| eee 1255200 neces BD, 080N| seers 74, 687 2-6 10, 290 
i 

Middlesex. Monmouth. Ocean Total 

Items. = 
No. | Value. No. Value. No. Value No Value 

Messelsifishin ps2 nase ec eee 5 $3, 750 117 | $77,725 10 | $24,600 533 | $518, 025 
Monnag ewe srar se sce acre cee ae Seas 09Gb gl seeeermace aS Pe eases See 5, of Ly | 22ers 
(Ooh al ents Seen eee o cel Mae eee I GIO) |e eeaaee 49°862) || -52--- 1; 445 | secre 143, 067 

Vessels transporting ..........- 6 8,500 29 38, 650 14 12, 900 738 125, 450 
MOomMMaAS Ciasiece = eee see lee nee S4i" | sewer AIG cecimosacice VB Nesoseeeens 1, 343) |store 
QO WELLER nee ote yn aS alll le PTS | seeensee 175 ee 1580) |b 8 eee 23, 746 

BYORI shee eae Ree em oR 153 | 14,635] 1,395 | 91,569] 1,286] 96,622] 6,473 | 502,666 
Apparatus—vessel fisheries: 

Seimeseriacc anisole cee see ae Cll Mote ee lcs seceae 6 2, 700 3 1, 900 ai4 5, 785 
Guillmets|peesee pe sesete coca eee coal bette cbc 2 1GOY| eae lee b2 160 
Lines, hand and trawl....... | ake arose ll sarod hemes ell teseteeaccte | eects | ae es | eee 1, 052 
IROUSHEC hare ee Be eS IS Se ee A 60 60 280 138 390 223 
Grabidned sesvens2 aay na eee ol na Cell ee ee See 317 pe eel INGE ssc 323 1,135 
Oyster dredges and tongs.... 6 51 210 3, 103 il7/ 111! |). 654 37,188 
Clam tongs and rakes......-. 20 250 408 5, 100 23 150 577 6, 408 

Apparatus—shore fisheries: 
SCIMES he ectee wie eines aes 5 2,550 67 3, 976 107 6, 359 © 469 33, 000 
Gllline teateees se sos eee nse 15 90 868 9,900 ; 1,039 14,306 | @5, 0d8 145, 146 
Pound nets and weirs......-. 1 300 67 | 120,344 12 18, 900 158 155, 679 
BAP MOS ks 2 eee oan cel oceee nose sec siscese ale se beste ee aioe eel eae atom ise ene 89 3, 110 
Myieemetsts case... tccencmeta ee 18 530, 205 3, 984 642 4,195 | 3,057 16, 955 
Stop nets.....-. Pee a2 Oe Seee | a eA eee linen ae (See nal Mason orl semeome ae el4 1, 660 
Iihaiss| laknarol yale Ale wl S555) saqcocllt boss sudec|bsoasoce ACR Be aoe 470) |. s=sheee 3,421 
POtS NEG) eto clewis ss 115 95 | 1,343 1, 258 | 2,950 1,507 | 5,275 3, 829 
OCS ODSUCR eee hee maine | estos tll osetia 695 2, 085 30 90 850 2, 358 
Oyster tongs, rakes, and 

dred ccs maaan ee ee 962-| 1, 884 470 3,167 | 1,902 | 18,057 | 5,096 35, 660 
Clam tongs, rakes, and hoes . 10 90 744 5, 293 | 1,218 1,460], O53. o0e 22,337 
Minvoriapparatus' a. secies eee lseoace | nsbteceeaclssaenen - EO asec 21 \sawemaes 533 

Shore and accessory property..|....-- 4 S150" ecceee GHG ROBB) jeacos—e 59) 640) |-sa2-ne= 785, 428 
Cashicapitalisesescensee seems eters (000) ssansean 447350! eee £e 16;0008|Seaeeere 155, 550 

Motaleseccce occa seen seen eee BORON baacasee G9330208| Baer 282,104 |a nets 2, 729, 571 

a11,340 yards in length. 
6320 yards in length. 

¢ 68,303 yards in length. 
@888,253 yards in length. 

e 9,625 yards in length. 
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Table showing, by counties, the yield of the fisheries of New Jersey in 1901. 

Atlantic. Bergen. Burlington. Camden, 
Species. SSH SSS SSS SS SSeS 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Alewives, fresh ........ 54, 500 bio 2: el ee RS ee et en 148, 370 $735 50, 500 $255 
PUOWLV ES SAECO, 6. 5 o] os08 sea csics|o eee asese|wciceuccacs Norstnevoreias 368, 000 2160) | 52a ne eee eee 
IBING=Hishess-5- 25255 ~2 2 | 30 911 DN OG | FSeSe Se eee | he ol eee ad SPE Soc aiwel te arama seca tee metas 
ubertishis = oeseec scene 15, 000 SO0H | Raeeee wee [opedcded copa Gance|esccensddseraeoccmas Res 
(CLiusi ttl hy aa) See een 6, 100 BOD ene Se Sosa eee 56, 985 2, 836 15, 730 1,316 
(Cts l Ze ae Roe Sale L40F | OA O9RN sat kee ee ESAS ee noapic Mel mera PASE SE be ool poodocdaS 
WRGHKETS So aecoan cc cn 78, 825 nA ?29)il Ie ee reel eee eee trentins ta PRS eral Emme ees [Smt ner ei 
lel seteece ce cecccis cc mminie 120, 800 6, 580 37,500 | $1,898 8, 125 410 3, 690 185 
WUOUNGETS =.=... 2.50.55 38, 032 1 AY fel eee A See A re en Sel oer enc opbcneersre| |Ancice so5 
EEMOMICAEDS co oe Sate cone ae noel eee mee macleade semocnliteece es €1, 613 3, 219 57,910,| 4,516 
131CK04 0 (0\0) Coe ee ee 6, 846 Dither Se ee ees Oe Ee erie orl MOREE Oree lnqaciccec 
PROG eee ee ve bac a an 5,710 il {oll hee a enero ors aera at bts Senseo aol bases oo nae sicise sae 
BMP Nshie eos. ss2-2-5-5! 5,879 SSDN loses nacerelias eae |oege mck scoolageopSccd||cubceanedaalindaadosc 
Menhadense 5 -cc.22.4: | 4,500, 000 G3 G0O i seers See erent AA oe oe A ee ae el Saree eS I eesooes 
Mullet, fresh..........- 3, 000 all (0) ee eo ee ee ee Reet ae te tee nab SPR emma Accs Sar 
Mullet, salted ......-.. 5, 000 [0109 Peed a ene ae Sa eee Seeman Aealloaarcsce 
Perch, white........... | 202,019 9, 299 1, 200 | 48 112, 078 By 488N eee oe aaee: |e 
BerGhrovellOweecacteeaen| ace -mccee -lscieccementinc a eecmecsleee since 1, 483 (ial ABBR CRetee ol ao sse5 
Pike and pickerel....-. Seen assay It See aee S aoe anally Aaa, 365 Boh Eases ceclee eee 
NuLMOn ween ses cose. ee meee Se clecne ese |siee See cee |eaacema 99 27 70 28 
Seppe tem een ese | 12,600 DISs Ssseesee se (SST <a Pe ke eee tas Set ee I Se eee [tae bave 
CRN DASS teeta actos we QOOSA00 I OVA OU sss Sees pa aoe ee le Baeeie ee colecemetscinee [ciemeeeteatere Geese 
Sa \o he Sse ee Cae 4, 680 293 | 577,260 | 21,647 | 1,199,590 | 58,545 | 1,402,760 | 46,144 
Sheepshead .......----- 3, 360 Bd epcoeecaans| Soossecds|eacoseeesa| lasoeuorcd| Goecec dors secroecs 
DOU sere een neon 3, 400 685 fi eeeeeese [ees ste ae aan Aad laceno anne Boo cea Smsrce sanene ac 
Squeteague ........-..- MLS NLOG ie 201490) se aeceeas asaoeens 5d, 400 2} O62 | ace eee se sere 
Sutiped Dass... -2= sess 61, 075 9, 872 43,385 | 4; 339 52, 245 9,771 1, 000 100 
MUU FCON esc so- Sette see 39 
STRESS aes See eas 
TIO Oy a ee 
MomeOdie-<.2--265 5-26 
Asli above ee een 
Clams, hard 
Crabs, hard 
CLAWS ISOs <i. = occurance 
WINISSCIS TS sere tse ies semis 54, 000 O40 W See ee eaters ee 320, 000 B20 ie teat al Sees cee 
Oysters, market........ GRE IbOT MSZ 098) | Serene alse oe 146,020 | 16,681 578,200 | 73,115 
Oysters, seed.....-.---- SO AG OM LON Oo ON) meee see eed orecers 22,'750 885 365, 820 | 18,186 
Staimtisay oy pose Eee ee 285 Cle ia ee ee Horace Sar ee eines Oe ee a eel | eet 
Menrapinys 22s 3s5256-5- 400 200) |\s2aneeeece (eee See eee Aicets ERcice ooise SeEceececcd| Gaacoess 

NOt oe ee eae 9, 253, 209 | 327,087 | 661,145 | 27,986 | 2,699,227 | 121,770 | 2,479,365 | 144,140 

Cumberland. Gloucester. Hudson. Hunterdon. Mercer. 

Species. 
Lbs. Value. Lbs. Val.| Lbs. Val. | Lbs.| Val... Lbs. |Value. 

Alewives, fresh .......- 10, 100) LOL 205500 |e 03 | Reece te leceeeelle-secelee mere 8, 900 $89 
Ghitetishr ees tons Poe 29, 300 2,159} 15,837) 883 700| $35) 615 $72} 49,700; 2,478 
ISTE oS a See a eeae 8, 340! 657 11, 857 952 17, 100} 1, 205 100) 6 9, 700 392 
German;carp:..----2.2- 350 21 6,520} 521 820 49| 3,335} 163) 438,357) 2,602 
Renchy witlitGes=-es- sn 10, 200 68b|Ecsessccnlsaceae 992 DA easels oeee 500 25 
Rss, WOON eeeebecans soseetedas|sosocensellascecesss| bores SeeeDones lsoscodllesacoe loseece 1, 000 51 
Pike and picker 1..--.- eens eeecee lace eciemel| sisverae cle ea oon relics <smie celcenicre 20 2 75 8 
SHUNT OS 73S ee Ree mee Al lgone oom SoG Nese ee EB e eee ee rome iele leer eiecrareie cl Paseo 55 17 il 
Siiadtssioe. Soc. 2o Sh 1, 280, 450 38, 415 2, 232, 118/66, 863] 738, 000/27, 675/68, 560| 3, 998) 201, 860) 15, 117 
Squeteague -.........-. 36, 650 D803) epee Seaee | Sea oneee a ascaae Saale Aeeero laksa ballasacSs= 
Simmeanbas! <<. =.= 2-.-/- | 42, 955 3, 854 570 ol 1, 683 168] 1,185 123 1, 8380 149 
SOUT SCONe ao. ao ac 98, 614 ACS O7 Bae ee ie | eee (be eercmee lemiserse | mesees exces 400 27 

Caviar \.. 2.365 see 13, 836 irs SEIN See ee ed Rie em | Reena ped ene a Rl Dee ecm rl eee tel PN pS 
SiG Gin: eee 1,000 5) mn 3G) | ene nee she | a ane 9,325} 465) 39,210 1,981 
TON COO Ss Seoeeneeeease] Aaaeescasocosndasace | 
Ginms hard: 22... 2.0.5) b2sccneses|eecesoeee 
Gleeson t 222s 222-22| 5-20 5se a= sence eee loneccets = 
(Gin esy LENO ss eoepecseee hoaeleocoe|loco7aneue 
(OTE SSS Ter eee eel Pe eemonacl ncosopcac 
BANS IGTHDS Ete aoe t 51, 000 128 
TRODRUEIS gases o oases eaoeeenood Peeaseces 
Oysters, market......-.| 7,420,686) 971,727) 
Oystersiseed (22.322 --. 7,392,749] 389, 367). 
MUTeS2 sono nae ee aes 1,800 162, 

OUD ce eee ate 16, 398, 030\1, 421, 689/2, 288, 767|69, 447|1, 227, 095/55, 168/83, 145) 4,846) 356, 541, 22, 920 
| | 
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Table showing, by counties, the yield of the fisheries of New Jersey in 1901—Continued. 

Species. 

Middlesex. Monmouth. Ocean. 

Value. Lbs. Value. Lbs. Value. 

MAI DACONCL eee oo 
Alewives, fresh .....-... 
Alewives, salted .....-. 
IBISCkIDASS\cee ances esse 
iBlwestishiee ca-cesc acres 
BONIWOR Stes ac se eee | 
Butttershish 2294 wee ae 
Catalishivecnceeacc- ease. 

@reyvalle secs sc cic seee 
@rovkers cone oerees we 
DUM Ree ene eect 
Helse seman enereniss eeea | 
Hloundersss-s-seeeeeeee 
GermaniGarpesssseees-e | 
1a (rholslolelie-eeaaoeceace2a6 | 

Ke =-fiSH We oe nee Sates 
BAIN eee eceiter cies 
Mackerel ns-222-0e554 
Menhaden ce .- =5---c1-- 
Milleteetreshie ss. eee 
Mullet, salted. .....-.--- 
Perch vswihites see seas 
Perch, yellow. -.\-<:=-: | 
Pike and pickerel..-.-..| 
SGUpR scene one ceetees 

Shark 
Sheepshead .......-.--- 
Ska teste cer ses ceases cctr 
Spanish mackerel...-.. 
SPOS saosin s 
Squeteague ............ | 
Stripediibasse ease ose 

Whiting 2. sl scmecceent = 
Clams jhardesecccecce sc 
Clams ssoity-<-p-ce-e 
Clams: suifien- acerca 
Crabsyhard’ceco- asso 
C@rabsisoltteacessscceoce 
KEINE 7CLADSS cece 2-2 - | 
MO DSTENS) setsis< esis eee 
IMMISSC)S 2s fee ae soc Feet 
Oysters, market.......-. 
Oystersiseed in. eco sctas 
Oyster shells .......---. 

MOTTA IN ere coe arama 
Purtlesie-% Sars oectesiecee 

11, 065 $197 
680, 763 8, 861 

4,170 178 
17,619 529 

663,979 | 19, 025 
53 

38, 845 652 
46, 500 186 

412,951 | 21,314 

80 2 
77,771 2, 334 
11,580 274 

224 5 
Cisseacnt 3, 046 495 

443, 977 19, 863 

Bete es 6, 683 437 
Eee St 1,172 509 
Be Eee 11, 350 361 
ne HES 88, 425 3, 046 
ek ees 214, 839 3, 720 
ees 400, 454 7, 667 
7,093 | 2,020,952 | 317,949 

46 665, 006 21,199 
sodocser 360, 478 43, 070 

BE ceo 210 140 
Ae ee 948 28 

ee aon 8,605; 154 

2, 478 $25 
2,234,358 | 7, 808 

6, 000 105 
3, 000 159 

2711 

a OSes 136 
37, 442 562 
2) 123 318 

2,100 168 
41, 404 828 

262,180 | 15,871 
17, 688 929 

4, 322 648 
45,743 457 

12, 315 369 
400 

47, 202 709 

619, 384 | 71,015 
111,140 | 5,996 

282,261 | 18,098 

Totales- masse ocese 86,610 |45, 205, 403 |1, 346, 313 \22, 298, 431 579, 848 

Sussex. | Union. Warren. 

Species ; 
Value. Lbs. Value. Lbs Value 

Genmnan carpaz-..----ce 
Perch, whbite.-.--5.-..- 
Pereh; yellow: =--.5-2<- 
Shadle/. seks sce: cooadcne 
Squetearue-—. =... 2.5. 
Siriped. bass---c--s--= = 
Stureeomc:c- scn. a soenn 

Caviar iss eeu 
SUCKEISeccea te secte cree 
Oysters, seed........... 
MuUuTvlessse= see ewe Seco 

otal sasnes cae 

See es ee 

5, 645 342 630, 000 | 31,500 | 
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THE PRODUCTS BY APPARATUS. 

In the vessel fisheries seines lead in the quantity of products 
secured—over nine-tenths of the catch consisting of menhaden—but 
dredges, tongs, rakes, etc., rank first in the value of the catch. In the 

shore fisheries dredges, tongs, rakes, etc., occupy first place, both as 
regards quantity and value of catch, while the pound net and weir fish- 
eries are second in quantity secured, but are outstripped by gill nets 
in the value of the yield. A feature of the shore fisheries is the great 
increase—6,811,064 pounds and $204,409—shown in the pound-net 
catch of Monmouth County over 1898. Ocean and Cape May counties 
also show relatively large increases. 

Cod show a great falling off in the pound-net fisheries. in 1897 
1,191,000 pounds, valued at $14,795, and in 1898, 280,000 pounds, 
yalued at $5,590, were secured, while in 1901 the catch amounted to 
only 30,686 pounds, worth $903. According to the reports of the 
pound-net owners the catch of 1897 was very large, as cod are generally 
taken in but small quantities in this form of apparatus. Butter-fish, 
bonito, and squeteague taken in pound nets show large increases over 
1897 and 1898, while king crabs have fallen off considerably. 

Table showing, by counties, the yield of the seine fisheries of New Jersey in 1901. 

Atlantic. Burlington. Camden. Cape May. Cumberland. 

Species. 
Lbs. |Value.| Lbs. /Value.| Lbs. /Value.| Lbs. |Value.| Lbs. /Value. 

Vessel fisheries: 
TEGTAAIG) 3 oo Ra ar A mene onl ee rodad SROCHeoS Bemncae ssondcad xcbancel leah 10 $801 |e tara males 
LSU CS TS oy ee Pac SS SSese Oe eaneas Secnorc Sereoood Ecemces 4, 000 160) | Soest elles ee 
(CONT CH SERRE Sy I lB a oe dl a eaancal mnoeser Scoreere EeaEcrar 2, 000 40" lieve SoS eee 
Menhaden .......--- 4,500, 000 |$6, 000 |......-.|...---- aa Se |S en RE oedema) eae (ae [oe eee 
SCD) Sep oeerOSeeneEeS pope S one pccrisad Gococnec See | eee 4 re Se 805000'-}':25 400" |2 222-28 alee ee oe 
Perch, white........ 15, 100 (Ur ae see eet tee ee ee Heng oY ees ee Anes nboopeon lenocoss 
igi TERS pe eee AB SOe Soca Bees San) Cees sona (SRaeesG neeaciser! lroemce 8, 000 960) nc Se-- Seca 
Squeteague -......-.-- 7, 600 SOT Res cos hee 8 sees Sercesie cede asics 4, 000 80). || Soe so See 
Striped bass........- 3, 900 SUD Be ne ee | a Re re ee So aoe ares ccs | See aoeiaa eerie 

Motlssseseesa ses EES eC UI LT AZZAD Ee amceidoc|losce se5||boe Sanne) Scagoce TOOSOCOn3;. (20h a= ase ealeeeeeee 

Shore fisheries: 
Alewives, fresh ....-| 42,700 417 143,370 | $735 | 50,500 | $255 | 89, 100 818 | 10,100 $101 
MMe wives: salted 55s | sete | seen 368, 000 50 
Bine-nsae ese coe 
Batter-nsh 2-252. 

_ (OS ts eee nee 
IDNOTE Sspacrennsaseor 
GIS Ease sae see ccc 32, 550 
Miennders= ==... <----| 34, 516 
German Carp....---- eeemoears aces é 76) |Roea seal 
12S OSS Sn SeSeeee BESSEE Roce hoses 
OME S ie aa Sa'= = <n 2 
Mullet, fresh ........ 
Mullet, salted. - A 
Perch, white -.- 
Perch, yellow -. see 
Pike@. scussesso5- : : Bepre sod easeee=| bmonceDa|Sssases 
SuillraGyrel ee See eee : a 5 70 | Do eae SeeeRoae bei omen ae) bosons 
Sato | 558 eee ee r 470,108 |18,167 | 1,104 71 | 14, 200 426 
STOO oes So See eeeus Beceess= as bee cus Ceaeceed Ghccced seaemare [esos 5, 300 265: |= se ssee|eceee = 
Striped bass......--- 1,000 100 | 34,894 | 4,182 | 24,840 Pea nh 
Sturgeon AI ee aaa ee ee eee 9 1 ae i 0 Snel Sore oo Poosbone occead loseecosh asses 
SVE or ea nea ae (ake al Dh ge 17° 900"\ = 9071 <2) 485: |? a0 oats. [ese aes 1, 000 50 
Squeteague ........- ST SOON epee leo. 4008) le LO2e oe eet | woes 181,800 | 7,872 | 24,340 | 1,513 
SDE a et feiviciss cele 285 AT |...-----|-------|-------- fseeeeee pepe Cele Pee Cero 

MOtalozaracasesse 273,190 |11,692 |817,427 20, 204 585, 303 23, 601 488, 364 |24,405 | 95, 980 5, 794 

Grand total ....-. 4,799, 790 18,912 aaa 20, 204 |585, 303 (23, 601 588,364 |28,125 | 95,980 | 5,794 
| | \ | 



470 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing, by counties, the yield of the seine fisheries of New Jersey in 1901—Cont’d. 

Gloucester. Hunterdon. Mercer. Middlesex. Sussex. 

Species. 
Lbs. | Value.| Lbs. | Value.| Lbs. |Value.}| Lbs. |Value.| Lbs. |Value. 

Shore fisheries: 
Alewives, fresh ..... 20, 500 S1OS Ul Fe ee aie see 8, 900 $89 | 34, 400 $65. |-< si: - 05S o meee 
TES UR Gst SEs ress eee er | aoe oe ve erates eae ee ater | ate eters | Sierra brace 16, 400 492 |. 2220528 eee 
Catrishneee ee 3, 247 195 615 $72 | 15, 200 758) | atclocewlt ss eee eee eee eee 5 
1S) ie se Se eee ee te See eae Mercere 100 62) sce coc 3|c ce atcbecse sen See cee eee 
lounderssse soos eeleses =e -eleseces ce ABO Catolsead ches Shocmeecltiee = 65 2, 250 90) |. s2jaes|= eee 
German Carp..-..--- -6, 520 521 | 3,335 163 || 42; 467 || 2548 102.22 le ee 
Memhad en peasassese| ne neeteee sae flasletsiaecu|loe celeste ete a= VE ae 212, 880 399: |S 5. 25642 |Boeeeee 
IPETrG@he Wit yas Got ee le clerae one lneres cee creme ctee l= reietereet 500 25 700 28 ||. -ccas05 | aeeeeee 
iRerchy syellowieosesealcse =a 1, 000 OL | 222 dete 2sal eel ee eee eee 
BIC Me ene eee eoeeence 75 8 lec weaeeslocnc ne<lee oeenee Eee 
SPillac\oycl pee BA easoee senanonallaceseerel| ea ile. ell ao oenaaleecsed pocemmaciaSasemcsocccec otc r2+- 
Shad eee mace |220, 950 20,100 | 1,525 2, 988 90 5, 645 $342 
Striped bass--.-.-...- | 570 1, 830 149 400 56. |. cee see eeeee 
Sturseoms 5.22.3 4-5-- ape eat 400 27 \nieiye oie on) Soccteee laser eee ee 
SUGKeISHE Rese aeeeaee 1, 365 39,2105 1, 981 |. .2 22 S22 )h.- kee ale eee See 
Squeteapue:= = = Seclt ce n=s-1 |peanesae||Saoscces|esecoene | eis ceae 20, 200 303. | 22. jon 33 |e 

Motalee seececr ee |253, 152 | 7,473 | 83,145] 4,846 |129, 682 | 7,156 |290,218 | 1,523 | 5,645 342 

Monniouth. Ocean. Salem. Warren. Total. 

Species. oo at aaa 
Lbs. |Value.| Lbs. |Value.| Lbs. | Value.) Lbs. | Val. Lbs. | Value. 

Vessel fisheries: 
Bonito Lees cases: BEES ERSES Beenie PERS Snnoe See nnee SEneene Senne eerie Beene 2, 000 $80 
TBIDEIEIN 5 Sea ge docoe aes ee a le See I eee a Pec | a oe ns Hee neueeell cee cet | eee 4, 000 160 
@rodkkers esses ese: eebnacesslesaseslsccecocame lanbossalasocbse | el) eee eee 2, 000 40 
Menhaden .......--- (13, 068, 959/$30, 120/10, 283, 000/$14, 690}... .-. - ee eee PRR AILS Sc oe 27, 846, 959, 50, 810 
Sl a seer cdanoornada||anceaa cobb lseansoo \enasooooe|lbseeaac|sdasoc= Vesemeciclas sees aes | 80,000, 2,400 
Perch, white .....--- | 5, 100) 604 
Sea DASSaatoaeeate eee 8, 000 960 
Squeteague ......-.. 18, 600) 444 
Striped bass......... | 3, 900, 312 

| | | 

Motaloss.co2e.22 1306595912301 801102283; 0001451690 See aaee sere see laa eee 27,975,559 55, 810 

Shore fisheries: 
Alewives, fresh ....- 665100) W072)-2;,094-41 66) 5 7-sh16 | ae |seeee ae | eseee =e | 2,559, 836) 10, 771 
IA WAVES" SA tCGs 5-2 lores ccalinicce cee 6, 000 374,000 2, 865 
IBIS CKD ASSia sete sae Sal eee eee cal eee | 3, 000 3, 000: 159 
IBhWethishteee-so-e ses. 6, 500 353) 1, 800 31,330 1,338 
IB UL Cenets Decent el | be yanectstaaelllvarro tesla eee 1,445, 66 
Caltefishy seess ees Seek 1, 070 51! —_ 65, 450 140, 623 7, 958 
DANS he aa Seaaee eae eea oes lemoeeee lessee emen a 1, 000, 50 
1sseepceseuese Saar 855860) A203 eeeese eee 178,085 9,468 
Flounders .........-. 5, 054 165 3, 200 49,420) 2,201 
German Carp.......- 80 (0) eaten 168, 227) 10, 804 
Jeri yee Pee es See oa ae eee ae ee 440 18 
Kem p=fishe Sacco e 40 GAA Bee ee 3, 970! 676 
Menhaden .......--.. 138, 000 389 6,500 357, 380 853 
Mullet, fresh ........ 13, 300 666) Seek aan See 35,100! 1,776 
Mullet saltede =.= 2:|Sesencsecc| sence as| se oaee sees 52,814) _ 4, 623 
Perehy whites... - 4,100 282) 646,765 737,481) 44, 939 
Pereh: pvyellowieo.. 2 |:escccseee| aces so e|lncse sean 16,569) 1,088 
PA ye ae Paes CE Vb ee a | tere [See See ee 460 42 
SHillnOm se Seasons saa bh caeoetees Scseccd Ssrocoo cme lSoaemcs essen eer betal hc los aee 200, 68 
SGuppittaee ca See 110 ON tok ied etal GANG ER MRE MIE E ES ai io | Ree 110, 2 
Shaders steccsee 13, 120 657 4, 528 271| 98, 630) 2, 973/20, 635} 1,710} 1,127,158) 47, 293 
SPOTS Ae eee teen Coan ements 5,300) 265 
Striped bass.......-- 10, 460 169, 704 28, 084 
StUreeonetester =. fas leeecmece as 812 63 
SUCKEIS Saaee sae terse 10, 750 92,815) 4,511 
Squeteague ......... 43, 100 449, 840) 17, 266 
Crabsyhard! =. -=ce=6 88, 064) 110, 914) 3,989 
GHa}os}, HOM, Gebel se sume 186, 900. 226, 432) 25, 574 
SMM pic aesses he eealeeee cena 3,495} 1, 653 
SNAPDPEIS ase e ee saeco 300) 6 
Tantlestepeeeee eee 320 320) 3 

MOtalee. ses socets 672, 928) 34,577] 3, 022, 791| 73, 005/157, 355| 6, 863/23, 400) 1, 891] 6, 898, 580/223, 372 

Grand total ..... 18, 738, 887| 64, 757/13, 305, 791) 87, 695|157, 355) 6, 863/23, 400| 1, 891/34, 874, 1389)279, 182 



FISHERIES OF THE MIDDLE ATLANTIC STATES. ATT 

Table showing, by counties, the yield of the gill-net fisheries of New Jersey in 1901. 

Atlantic. Bergen. Burlington. Camden. Cape May. 

Species. == = 
Lbs. |Value.} Lbs. |v alue. Lbs. |Value.| Lbs. | Value.| Lbs. | Val. 

3 = oan ast ha 
| 

Shore fisheries: | | | 
AV Or Ves aos < 45225 6, 700 FLEE eck Perse | oe ci eal Sb eatelc arate ate eaca ee corel rm acereatete ecaserse 1, 200 $9 
LN EG2 C1 SP Ree eRe a ReeEe 600 | 36 
BUhterHUSD) =. occ co ss|s.cose | 2,100 84 
WLOBKCrs . 2 2. ss 2-5-5 500 15 
Mloun@ers....--.---- 180 9 
ein Panish).. so. 2 5.0% 326 40 
Menhaden ..... Si 418,000 | 5, 220 
VMN Ss GRRE NE os Gee LS CUO) 9 0G ha Benne Beceseac aaacoqcase) Farasod boreraas Gaanecndllsmoacaaa| lass ¢ 
IEMA So SE RADI MSU D)N Sone eoe) laace cose Bees ceeees seme soe beige udcelleccces sy baa coscalleoascic 
Rerch, white...-...-- 36 10, 525 537 
SLUNTIOn, CECB Sp Bpaboosa Setsnad bes escel Oseoeere Se>sase5 iu ll ron Wannet ¢ Sal pore Gers dre Sampras isso a5 
SGUP ech cee oo ase sae 900 36 
Ha eceeeeesensee se sloaeeeeclaceceesiD re 2OO) Sak. G47) Ol, G80! 485304 9321602) S270 leanne arate erate 
Spanish mackerel... 150 23 
Striped bass......-.- 200 DUT RADNOR qld S DOOM AER SET es calle aaae nee oe a oeemeeee 806 69 
SUULFR 01. = Aa anccempaleceeeed Heacesolaacoored sc eesose 60 Ore aononlstosancc 26,475 | 1,709 
(CECI 4c. QS OS RABE] BE SREeol necan 35 Seen eces SeSaaaaa le cedeness. asec <a |lsegcosud WoScueds 1, 080 756 

DUCKED eens as aeecss|sa-cecs Eee os Beeeemee Meencaae 8, 000 (OD Bseaeeen | Aaeesaes Becesaan mecess 
Squeteague ........- 100 Bole sesceslesceneee 24, 000 S60} |aeacec as eee dae 3, 540 109 

4 Yo) 7 | Sap eae 49,575 | 3,347 |620, 245 | 25,946 |1, 049, 764 |49,871 |932,652 | 27,977 |466, 382 | 8,652 

Cumberland. Gloucester. Hudson. Mercer. | Middlesex. 

Species. 
Lbs. |Value.| Lbs. Value.| Lbs. | Value.} Lbs. |Value.) Lbs. | Val. 

Shore fisheries: 
Perch, white. -..-- TsO) |) ONO Gapoacason| HasecSenl sscososs|saceascd soddcdss| |seeaceolboonendiccces 
SOUGROM, ~ 04568 5ang| poss oecess| Saenaad Wovecosdso banerora soocarnelleanoncs ie hi nase cesllesence 
‘SHiGKG Ree eas eeeae 1, 266, 250 |37, 989 |2, 011,168 |$60, 334 |478, 800 |$17, 955 |181, 760 |18,592 | 1,200 $36 
Striped bass....--- Tbs wulalsy (WAG Bye ee eneeone|lnsaaneas 500 OO} erssersaislseeeees| Soe lees 
Sturgeon .:-.-.---. Soames oe econo laceoenod| Seana seelisectedael|spocsons Renee re eb cece aad Phen he 

(CRINGE) De Sts aeaeee IB RESIS || WGI Gosonconealedscuass|lbnsausaslleneccbad|ocecocne || aten ee ope me eenellia sees 
Squeteague ......- 7,010 Cf Ue on BEE aSaeel SOSerres See seera| acaneaae Ware See ahmawste asinine 

Totals 6 os 1, 405, 325 |52,319 |2,011,168 | 60,334 |479, 300 | 18,005 |181, 769 |18,593 | 1, 2C0 | 36 

Monmouth. Ocean. Salem. Total. 

Species. - a - 
Lbs. Value. Lbs. Value. Lbs. Value. | Lbs. Value. 

Vessel fisheries:  ~» 
Bluefish’) <-.------ 4, 300 S21) Eeseeceaas Teaseasece waceeneeara see sanee 4, 300 $215 

Shore fisheries: | | 
Alewives.....-.--- 5, 000 100 | 119,000 PASOE | Ree eae ese a wileertetet sere are 131, 900 660 
Bluetishie 2. - a: -e- 202, 400 SuOGGR eS t46p) |i Ayan semen ns ese anaes 503,465 | 22, 604 
BONO oc -2 se === 3, 308 100 21,375 MDa Sscsacee woes lescee meine 24, 683 875 
Butter-fish ........ [spear retictate ere EGE An= Saal Scastods Seeepaaeceas| Sceeocdee 2, 100 84 
Croakersia.-.25-=- 1, 800 Ol eae cous Sc clecsed| SosSeEsecsss SSseeenenc 2,300 38 
GIOUE GEES see seine ta] Scie serene tee seeming lao cse stein eo anes Be eeeaey tome ees 280 14 
Kemertishs <2... 22--|-csesenscs|beccmem see 200 Of eas oeeeacie sll Serer 601 65 
Menhaden ......-- 9, 700 SAE eee Smee e oe Lelnaeectee a cealesiacav esas 427, 700 5, 804 
Mal eipeireshss: 5 a5|Soocee se |seeteice cial lease atet=| oie regi foacisinetminncisc [ase = = aie 1,000 50 
TWAS ACM Loe BS SARE ase. esaso| lopoacntoad Ease oeor SSee5oRe cea) jaoseceaooc 5, 000 500 
LHGIel 1) A eel ROR AReear Sonase sees VAS) || PAIORE) eeesgoseceos| boaeoesoos 280, 235 24, 851 
RICK ETO s  cecscs|Sseensscus|e seven sce 2,100 NGS). lems stress |b eee 2,100 168 
Suvlinvein, i ee eS liaieeaeco ta beocen o-oo] Sbeobee. | Debeseoesmed Exaaarnece 33 5 
SUD sce ceeehesese Paseseeecel poe copdses aoasekSo eaneenes [aaBo pon oac ao lsgecece acs 900 36 
one | a eee 130, 776 CREE) Beeeceeees leet een 5, 930, 650 | $177,921 | 12,528,196 | 412, 294 
Spanish mackerel. 3, 254 ASRS ete enna oe ose serene acc catsce secesmeee 3,404 511 
Simpegnbasstees 5 .|-5--6 55 se leea-stete agonal A OGay |Pceet See eee anes ae 68, 531 7,148 
Sturgeon 7 22,155 748 149,093 | 7,070 

Caviar : 16, 992 9,815 
SUCK CTS oremacen= 7 15, 800 834 
Squeteague ....... 73, 250 PG7 844 |e 1 GBs 075 [eNO OD | tesserae Some |eiseen ee 274,075 | 9,325 
Wihitineis sa. 2ss26 50, 000 F000! |sesecc cece Iaazocaca|bostessccuas||coscesuece 50, 000 1, 000 

Totals se. ee 5: 481,313 18, 347 854, 850 | 44, 727 5, 954, 845 180,097 | 14,488,388 | 503, 251 

Grand total ...| 485, 613 18, 562 854, 850 | 44,727 5, 954, 845 180, 097 | 14,492, 688 | 503, 466 
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Table showing, by counties, the yield of the pound-net and weir fisheries of New Jersey in 
1901. é 

Atlantic. Cape May. Middlesex. 

Species. 
Lbs. Value. ‘Lbs. Value. Lbs. Value. 

shore fisheries: 
PAID A CONC RG s esther ee reas ie oral ots siaraterall eget: cleans 1, 600 $37 \o 2s Je one 24) eee 
AO WAMESS con char nckic es Mascon acctellns siete se | seers 19, 800 67) |s 0-223 -24244/ 55 
JET CS ots 0 See ee eee | 600 $30 5, 822 331 2,100 $63 
IB ONL Owees 42 ot eeconarceees sasenies| ose coe mcmeal ee ciccteeret 11, 480 422 | 223s = aces sal eee eee 
Bitters ht 4s eee eee 15, 000 300 716, 400 20, 545 700 21 
GEnO Nr. esac ak Sanita OE oie Bove aE eee mee lo mens emo 4,590 168 es Ssocecc5c Ree eee 
@roakersieks. sae cscisen Soc eel nace loaeerecininesenl lee meine ae 18, 508 540) |2- Shee eee aoe peeete 
1D WO C0 Pare one IN, een Rie ol Petals Serer eam teas 2,690 79) low. Oo eee | Sees 
LOI Se Sh BS aee i ae ee Re ane 300 15 9, 500 569. | 2 econo eee eee 
IlOunNn Gers se] eiaeon eae eee 18, 340 400 44, 300 1, 784 4,000 160 
Kan patiShe eas eae as sees cea 1, 334 200 5, 090 555 ||. _ 22 tees eee 
in Ge Sees 425 ceeeee ce ate case vel | cece teal eisieienra aa 2, 100 63 |2-265- 25-26 eeeeeeeeee 
Mackerelen= sees Se cms oe aca ee seanecinae societies 2,879 507 | =. cis oseee Sere eee 
Menhaden! 22 ose .a5, 222 keen ae aac el ne see oeas|Comeeeacee 337, 000 7,210 48, 000 90 
IRENA lOUll Nee = aan ios 45| Saeeosa aeeealleacosseciod 4, 400 280. | mila 2 aon <i ae 
SC UDB Sete ee te ae ronee er eraral | eyae eee Tsesteral [erste iia ieversie 81, 400 3.122 ace oa. eee pee 
SeaDASS! a) aa wenn A nee ci aes comma lee enemas 290 85 jsoveel coe 
ST ea cee ete ieee aera oe | cee eae eg ve [chen Ope 5, 960 373 120 4 
Spamishmmiaekenrelie = sees ee | sees eel eerste ane 2, 360 358: | 2s-2acidcses SSeeeeeeee 
Spots aeseeatcec ecco Lele eens a |e cies Sores ol leela sinereeels 450 27 | cts Sates eee 
Striped! basses -e—ne- sesso. = ta\) 334 50 9, 195 980 |... -- 42-52 |S 
SUNbbeg210) SRE ee Soe aS On Mee rca (SOR SaCeramen| DOSES ROste 14, 120 986.)\ ..222sc-cee eee 

Cava Oe Eat emis bes oe sco | eer aeice alles aereiee 980 650: |. 3¢ 2262 ae Pee eee 
Sqiteteapuene. <a asenceoeosckoee 90, 000 2, 700 824, 500 21, 040 3, 400 68 
AWilhiittiin oem saeco nee cise 5, 000 200 390 Te| ose de See eee 
Crabs hard! 3 siseccr e226. coceeece 2, 000 20 12, 000 $24 |. . 2.233554] eeeeeeee 
NGS. (Crdll saa paasoodecEeacoedcccasalldeconeoboses|coconoaccs 308, 800 1583) ||) .e2c Soccer eee eee 
SGU dees sas ncteercise osc meeeae ine |p oeeeeaceeee seocoeeaee 16, 600 192...) has oie eke See eee 
MuUntless= aslaeeies de tcce webs sis Seeeeelleeceecake.ca|seeee cee 150 ie Rr es om - 

MOtaltee ae et asec Hee 127, 908 3,915 | 2,518,314 | 63,392 58, 320 406 

Monmouth. Ocean. Total 
Species. aa 2 a 

Lbs. Value Lbs. Value. Lbs. Value 

Shore fisheries: 
INIPS CONCH ee sooe sees ceseee 11, 065 $197 2,478 $25 15, 143 $259 
Allewies uussu ses Se Hk ta 598, 769 7, 541 21, 192 212 639, 761 7, 820 
BIectis nessa ene 93, 638 4,014 12,112 435 114, 272 4,873 
IBOTIILO Meee nest come eee ere 1, 277, 894 29, 289 130, 161 3,905 | 1,419, 535 33, 616 
IBWILLersisSheeens == 2 eee ee eee 1, 845, 097 50, 276 427, 559 12,827 | 3,004, 756 83, 969 
CEO eas Sees sean corte eee aaas 17,619 529 580 iz) 22,789 714 
COGS a soa nee arset hese oeeieeisie 21, 201 627 9, 485 276 30, 686 903 
Crevalle 53 1 oe cere amie as teenies 53 1 
(Grogkerstpe meer oth ee see 37, 045 629 18,12 533 73, 668 1, 702 
1Diabbaopecees aap ce coe seen 46, 500 186) sass cep Sos 2 Pe asmeseiaie 49, 190 265 
LOOSE a eye nae eee ere Be re 82 A iets ope ae | arses 9, 882 584 
WM OUNG ets ee eee cee oe oee 5138, 482 13, 648 68, 036 2, 041 643, 108 18, 033 
add OCKAS  cecracesbeecmee cee eas 2,105 Gass os soocee eae 2,105 64 
ace eee wacrserniac ete cen ane oae 1, 689 OAs ene meen ere Ifopesaestorsteraie 1, 680 34 
Ramo afish sees le se een creclessen 2,760 454 | 655 96 9, 839 1, 305 
Ui Pe seh Se Ame See aerate etatcte 249, 913 3, 067 37, 442 562 289, 455 3, 692 
MACKEREL ty Spec eee aoesc eens 5, 003 752 2,123 318 10, 005 1,577 
Horsemnackenelmensn see senses 224 Beas e ee oe tele meee 224 
Menhaden. sass ce nee ccrmen eeeecioe 3, 850, 743 23, 474 | 5, 944 59 | 4,241, 687 30, 833 
Perel WWE oes o ac 6 ew orice crease | Sere rete eee ae Srajefe re abe onal ateyerotspaveie Sie Self mierctereteiste ae 4, 400 285 
SCUD ee omasecioescocealas ease aace 263, 650 5, 718 | 40, 804 | 816 385, 854 9, 656 
SCA RDASShaelee cot lose sek eres 57, 311 2, 243 | 80 5 57, 681 2, 283 
SHG ee see eae syne et Gees 89, 832 4, 491 18, 160 658 109, 072 5, 526 
SUaVYiel ch Eee gM ees NN a es 500 NOs aseesk esses leeaeuesecs 500 10 
SKatGss Ata. tere eee eect Zolo: Ctl ee Ge, eee ees Seer 2,375 48 
Spanish mackerel...............- 28, 756 4, 206 4, 322 | 648 35, 438 5, 212 
SDOUS Bases cok ccs boa tas een ae ts 232, 569 2,332 45, 743 457 278, 762 2, 816 
Striped passes: .~-cctcaserice- sserse 2, 304 145 500 35 12, 383 1, 210 
UUM COME a atarce cisctee alors eisetersiere 4, 894 BOA || cle.ctepate atuiciwie | miseihe emcior 19, 014 1, 260 

COP yale) deci Sean Meee ae sone aie 1, 1386 SRO ese etanara win ame ccerterete 2,116 1,144 
SQUGTCH EUG ie shares cere se 8, 698, 374 217, 759 892,174 22,304 | 10,508, 448 263, 871 
MAIC Reine nae reween oot eeicc ee 2,059 77 400 | 8 | 2,459 85 
MOM COGM an eec aoe ee See sense aac 181, 5389 PIED?) 47, 202 709 228, 741 3, 481 
Winihin pyc a8 6.2 comtsnectes seater 347, 304 6604 W Soaen es vec linac eemee 352, 654 6, 811 
Grabswbardia seer ee eee eee 21, 220 590 | 900 6 36, 120 940 
KeImenerabsaesete ce re cen tees soe taeeeeeceee Ped dacesh||decsasseoece|S55sscceqe 358, 800 1, 583 
(Ste q bh Yo Wee 28 ee nep eee eee = aera ee oh cae 948 28 200 6 17, 748 826 
TUPGLESyemets) coe oh eee aera 8, 285 DIES cece ire trea cosas 8, 485 153 

MOA) Soc oseamatertwien oa baer 18,517,879 | 382,728 | 1,781,367 46,958 | 22,998, 788 497, 399 
| 
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Table showing, by counties, the yield of the stop-net fisheries of New Jersey in 1901. 

473 

| Burlington. Camden. 
Species. ———> == 

Lbs. Value. Lbs. Value. 

Shore fisheries: E 
GMS Das a iar, owas os nee’ 1, 300 $65 2, 000 $140 
INDUS 25 aetak eels ae Bale ee PR ee ea ae 1, 050 S 
Genman.carp...- 2502... 80,713 | 1,567 10, 500 
MMGKOTE sue oc oS ccm tis Seats aye, eerie cs 1, 200 

ING TS epee ae eee gee ag | 32,0138 1, 632 14, 750 1,129 

Table showing, by counties, the yield of the fyke-net fisheries of New Jersey in 1901. 

Atlantic. Bergen. 

Species. = 
Lbs. Value. Lbs. Value. Value. 

Shore fisheries: 
Waltemc hier setts eee ceer Sian |t se Nae cicias [acta ote omreiee nicte allio eee oe MEDC RTOON || ple 447 Ss 2 oe Oe eee 
PHOT See ace aes lars Sea Mere Seah SI AS ees oa ee hee $132 
PRG WHC S. =-5-.0.<.< af sac 9,319 $373 ZOOM!) SASH ee ee atts reco ake [ey eecce cles cle | eras 
Murped! PASS. 2 -)-.: sj -ce-.- 2,941 267 AGO) |) py it4 0s Beet eee oe ele sorcerers 
PROMICO Cpe ey a9 sais cco a ete |lecoc Saraataes mein ee eo SOD yh seam 4s ll cee s, Seppeya|| Pras = enolase 

RO UHM Soe. wee awe cee 12, 260 640 3, 400 | 132 

Cape May. Cumberland. , 
Species. 

Lbs. Value. Lbs. Value. Value. 

Shore fisheries: 
OSCE 0) 2c SeeeSese] CBSE en tac Se aeea eer 16, 850 $1, 217 $35 
Belseeerre (50.5.3 6,800 | $590 8, 340 GDide l= SUBST |e AOD: hey eee lle ea ei 
Bloundersi-<- -.-< - 800 | AB) css sce | be oes seem einie aeclall Meee onic Meee a5 | Sees ee 
OREN SIME CHEI EE (or ale cic esos tel soe 5,<eiieel icicw eases lnacteisene « 49 
Bereh, white. ...-- 450 | 2 | aheseaseas||sOos0oss55 24 
SISOS Les age eee see cd Specs ate rene Bete eee eral ene ees 9, 720 
Squeteague ....... 3, 000 VOM ee ed calls ee oes edlstie sree «eats wines aee ane ee Sees 
Striped bass.-....-- 3, 600 396) |S eeeteas' |eeraee eee 118 
PROMI COG Gag-o<5 5 ass eecce eee since alee aetocoll ee aan ee 36 

PP Ota ee ee oe © 14, 650 1, 211 25, 190 1, 874 9, 982 

Mercer. Middlesex. Monmouth. 

Species. = 
Lbs. Value.; Lbs. |Value.| Lbs. Value. 

Shore fisheries: 
IAIOWIVES 2S. . <2. 55< [een siaars eaten, stall aioetweres [eee meee 10, 894 $148 
IBlwe=fish\2ee 2.-<-.-= | Sect eaten een sae se ete ode 630 32 
Catfish) 222. 22-2 34,500 $1,725 450 23 3, 100 5, 257 
Helse ses ern: os. Su7TOO sie nSO20 Rae Se eos She 39, 575 5, 335 
HOU Gers: ~.-i-l| adeescnsececee 7,310 325 | 50,300 11, 233 
German. Carp 5: s:\|5 jaa oyaar= eee ease sleetere aleeiee sone 49 
[Cie it) eee Peoscens| ncesc5e|satosasdlesssa5- 246 39 
Menhaden 2... 3-)\\5 aoe a aa cone teenie eee 36, 940 241 
MiG. a5 Fs ssc - a|c See aes eae elle oeess = 200 16 
Rerehsiwihiite!: ..-.<|0 see aces |eeaseae , 914 117 7, 693 2, 521 
S100) GaSe SOR eeeeE SSP Secee SSA Es Sonar er eee 160 5 
SHAG es ooo |Loeosea beer 5, 760 288 1,616 | 10, 089 
Spanish mackerel.|........!......- yee ocltel Maecee 86 5 6 
SSPOPSte eran te = asa: oie: sSinc.nraiaial sisepeyare ree seem’ [Ne eicie.ns 11, 680 322 
PUUeLeAONe ies 2's 1s pele ete cee 12, 500 484 | 57,400 2,142 
Mim PeCUopass ata. 22s. San ese 2,720 378 9, 905 2,144 
DUC Kersten sess 5s set cae oe el (ae eee eccie 600 18 
MAWOR sos. ce'e Sson lnciicwine lostoses| son eesectaseses 1, 900 57 
ROM COM ea ssesc [beeseces |sauscne eee sees oe 100 — 92 
Winco se Seatac cece eceeeeentec.e. des ee 250 | 5 
Crapshard. acess |ecneee an eae 1, 200 46 12, 000 910 

Totalea=ss—=:.. 44, 200 | 2,117 | 32,854 | 1,661 | 245, 225 | 40, 661 
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Table showing, by counties, the yield of the line fisheries of New Jersey in 1901. 

Cumberland. Ocean. Salem. 

Species. acca = = 
Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: 
BIMO=fi See Se oe oS din cis oa eiereietete © | Se -emsolele <lniete' |eieeitee ea 35, 610 
BONITO ee eee nerscle deer eck nic ele sik sine ote eral Seen bee 600 
(Clavel SRY NOE REN BD Ae A Op ML Mea ge ee 425, 333 
MIOUNGICTSS =e cce Se eee e ee eee | a wo oe asa ae ere Ue 329, 764 
1a iVololore) Cacen aa ene aaa at ae rede hs eeen Mere S| eS See 128, 416 
KOU Se eens at ece ec see bears acta tie worse ce ialltetre e asieclet Pd 7filt | 
Kain g-fisht Seaccee cece ce toaceeenell sem elssticeiis| Societe mere 200 30''|..222 202250), |e 
SCUp Messe seeeer see he aaees i e -Ghe eeeaene eer [sas are 600 12 lc assseseee seco 
S GRR DASS tiara ce ecisreesetetan Soe apepotere se ete eis ere ree wel barter eoee 262, 100 15,866) 2252-2 eee |Laue Sees 
SpOtsee se aes sok acess e secoiesnice 5, 300 $318 15, 100 578 4, 750 | $285 

MOtalere see cece nc aceae eens 5, 3800 318 1, 200, 434 47, 024 4,750 | 285 
i] 

Atlantic. Cape May. Monmouth. Total 
Species. ; ; FSS SS = 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
plwesfight: = sssasece 15, 851 $831 ONO ee ole aaeeoosocer| tance cae 38,351 | $1,972 
COGS ieee as 784, 5380 | 23, 554 221, 434 6364905. sess eillndte sas ace 1, 005, 964 30, 203 
@roakersee eee 4, 230 169 3, 500 ST ilssotese cdl aeeaeace 7,730 256 
Flounders......-.-. 4,727 258 6, 840 OD a ee ste Pere esas 11, 567 550 
add OCkserean-eee 6, 446 197 6, 700 PAU) eee el eee 13, 146 398 
Hake eee Ssnees se 5, 010 154 1, 900 BY hl Bees Sood |aertS sca 6, 910 211 
GUM aaa sc cotal| Sacco ae ceeisice 10, 000 BOO see oe |S ooeeaeee 10, 000 300 
Scupietsccetetas fe 7,600 318 13, 800 A141). 23 Seeae eels aoeeee es 21, 400 732 
Seaibasss-5-4-<seee 183, 500 9,175 70, 600 Oy DAO | De ree steisiellle crete oisleree 254, 100 12,745 
Sheepshead ....--- 360 UD 9] ee soeccm octal seen on eteeesos a] - aserinems 360 19 
Squeteague ..-..--- 14, 200 852 8, 000 450.3) oe See eer 22,200} 1,302 

| | 
Motaleeeeeeeee 1, 026, 454 | 35, 527 SOOs2 742 | ALS SG Ee ae eter See eae 1,391, 728 48, 688 

Shore fisheries: 
Ae WAVES? cece eee 5, 100 QGSilt weeaseee Sse ees ORE ate a eee | Seer 5, 100 26 
iBlue=fishyaseenaeeee 14,460 | 1,202 319, 300 | 19,020 | 5,044,600 |$201, 784 | 5, 413,970 | 223, 488 
BONITO Noe eee ee cules eee eee alee cane lOcce serece een keene 12, 600 252 13, 200 270 
COGN sasoseks5-eesec 46, 610 1, 444 149, 400 4,462 642, 778 18, 398 1, 264, 121 36, 497 
Croakersac-e.s--- | 69, 595 1, 460 71, 067 DAG Ecce eee eeloeae tere 140, 662 3,627 
IDNADUIN Go osonsercoe lsapencocnadltetanter 8, 140 bbe Il Pesodmeraae|aaascoode 8, 140 553 
Hel seer ueaiek se ! |EARoM EAE e alae) Be 2 600 SG: erect aeons eee nee 600 36 
Flounders.....-..- ! 15, 465 858 24, 215 1,058 278, 392 7, 420 647, 836 20, 962 

* Haddock 7, 230 218 75, 666 2,270 Po arp be 7,639 
Hake 4, 500 140 9, 900 240 17, 811 486 
King-fish. 3, 239 BOT, ease eee cee ee 6, 380 998 
Ling 9, 983 298 8, 480 85 18, 413 383 
Scup 75,200 | 2,266 37, 875 1, 058 118, 675 3, 5386 
Seatbassie ee s..c2 se | 25,900 | 1,295 500, 800 | 25, 234 386, 666 17, 620 1,175, 466 60, 015 
Sheepshead ....... 3,000 | 540 8, 925 BAG al ckne eee | cee 6, 925 886 
SPOUSE ee ereceoceeee 3,400 | G8is| ete. Sasi c Sailor cecro all seers Mee enlltew es cle 3, 400 68 
Squeteague =... -- 514, 566 | 16,910 92.615 al td. 029 lca eae sie ccleeee eee 632,331 | 21,420 
Stripedibasss 5526 |S-cctc asec lsclstrererste 150 AGH sssersiese cele se hee 150 16 
TAULO Gia «ie see 1, 500 59 780 De 84, 466 2,912 86, 746 2,994 
Wihitinioeeeses esses |bstere Per siacotvarseal|tsters ie oare. cll nesemetonere iwi wcll sere Sere 2, 900 58 2,900 58 
Menrapinweesseeeere 400 SLOT |e eee ee ae eR le ke 400 200 

Motale:oseaceoe | 709, 037 | 24, 741 1, 271, 094 | 59,698 | 6,584,323 | 252, 097 9,774, 988 | 384, 158 

Grand total --- | 1, 735, 491 | 60, 268 1, 636, 368 | 72,854 | 6,584,323 | 252,097 | 11,166,666 | 432, 846 

Table showing, by counties, the yield of the bag-net fisheries of New Jersey in 1901. 

Spee 

Shore fisheries: 
Cat-fish 
Striped Passtinn-k ios crete Soa -eecees 
White perch 

Atlantic. Burlington. Total. 

ies. : == = == 
Lbs. Value. Lbs. Value. Lbs. Value. 

| | 

Dea a ted Be Ae CE Rear Ae 6, 100 $305 7, 000 | $350 13, 100 $655 
36, 000 7, 200 48, 100 8, 620 79,100 | 15, 820 

Sajal ioeiste nelaereiats is eisriete wiseicions 88, 100 3, 024 99, 500 4,975 187, 600 8, 499 

IN Sataim\eja(a co's eletns aayemistecincie ater eis 1380, 200 11, 029 149, 600 18, 945 279, 800 24, 974 
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Table showing, by counties, the catch by dredges, tongs, rakes, etc., in New Jersey in 1901. 

Atlantic. Camden. Cape May. Burlington. | 
Species. | Te = = 

Lbs. Value. Lbs. | Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: | | 
Clams, hard....... 86, 024 BSS OU Sh | tre crctarsis Scywil(evers ore letarnl ace eletepate Stare |lsietarerslatereta 8, 480 $893 
INIDISRG Sener os ose 17, 000 TOM shoes oe | pee i | eee eas [Ia ae ess 2 (|S ee = ee 
Oysters, market... 146, 286 LBRO? |e amos, Pon orete 578,200 | $73,115 177, 611 23, 281 
Oysters, seed... .. 83, 349 AM HOE Beane cceta leon se Weeso2. 220 16, 631 186,578 | 10,056 

MOC. samac2s | 382, 659 Bile oul lana tecens | Boe desan 910, 420 89, 746 372,669 | 34, 230 

Shore fisheries: ie 
Glams: hard! 2... 640, 336 62, 753 IPA TOON STGS S80 excrete ealasayaere ates 691, 904 66, 8382 
NOUSDENIS SSULDU Sere res cis | Steal l| erm ee | ime pret a yl aie NU TC a DO a 2 | ee eee 13, 336 500 
IMISSOIS'S.. ooo ocs = ss 37, 000 370 320, 000 BP AU Geer sel eee oe 600 60 
Oysters, market...| 1,051, 678 119, 413 LAG AOZOU PAGS OSIM ees amok asl wae aerete 208, 439 28, 420 
Oysters, seed....-. 269, 150 11, 354 22, 750 885 33, 600 1, 555 310,709 | 138,680 

Motaliesse-cos2 1,998,159 | 193,890 | 613,562 | 34, 266 33, 600 1,555 | 1,224,988 | 108, 992 

Grand total ..-] 2,330,818 225, 163 613, 562 | 34, 266 944, 020 91, 301 1,597,657 | 143, 222 

Cumberland. Hudson. Middlesex. Monmouth. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
(Clanang, Janie | eae eG Sasa saponeed hee Snaer sees 10,400 | $1, 625 24,598 | $4,213 756, 624 $117, 980 
Gra pswhandis sees: eyes ase. SEN) eet 6, 000 TRO Seetec seal ee eee | 426,770 | 12, 805 
Oysters, market...| 7,320,943 Be Bro GALE Aes Seta! eciceie oleae aesdl lost a See 301,700 | 38,780 
Oysters, seed ....-- 5, 282, 690 296 ABU |e. = ares |e eeieest=|| oe oe oe one |loreiieee sl 179,956 | 10,312 
RSPR PS etree all = cinta is cca s Se als ateseiaie so = call everc ie ic alee ollate ree cre 42, 000 390 42, 000 390 

So tall eee sac. 12, 603, 633 | 1, 255, 134 16,400 | 1,805 66,598 | 4,563 | 1,707,050 | 180, 227 

Shore fisheries: | 
(Cllovon’), INGid ole «Geel PSPs cae laa Greate Heres oe tte Scere 19,200 | 2,880! 1,264,328 | 199, 969 
Olaims:soft: -.2-..- lnstoe se Nocehlectcee ch eces 3, 500 263)) eee awe sae eee 788,130 | 48, 659 
Oysters, market...| 99, 743 BODE: |r eee isia eStore 340,900 | 48,700 | 1,039,101 | 139,180 
Oysters, seed....-. 2,110, 059 92,936 | 422,100 | 21,105 | 455,000 | 26,000 9, 450 540 
Oyster shells...... seas ee OneDH||>seons ce ned eae oaabo bacesoe al Saqsanonealaacaace 144, 000 32 
SCHINOPS ce. a. ccm =- IS2eeBecacesa| |pecodeboooce||-aoaascars||soqsearc bedcajannd beaanscc 30, 000 2, 500 

| a en ee eee ——E——EE (ee 

Oba ee bye 2, 209, 802 105, 960 | 425,600 | 21,368 | 815,100 | 77,580 | 38,275,009 | 390, 880 

Grand total...) 14,8138, 435 1, 361, 094 442,000 | 23,173 881,698 | 82,143 4,982,059 | 571,107 

Ocean. Salem. Union. Total. 

Species. = = 
Lbs. Value. Lbs. | Value. Lbs. Value. Lbs. | Value. 

Vessel fisheries: malt 
Clams, hard....... 9, 792 dS DG Te Werccare are, ete Yateye ore te|latataratovaveretaiel| aie vererecee the 895,918 | $134, 891 
Grabs wh atdvress 53 |i pen omen aes eel Seeley eee coal oe ee ee 432, 770 12, 985 
Maissels) se ccnes-c leeate ete sie eat  Sonneratoe wronal | eye eis ts | cre eter tee Sine a wie lenin seein 17, 000 170 
Oysters, market...| 5, 600 (0) a Boeeepce |-nacoauclsenosecood||Hoeseqcaeas 8,530, 340 | 1,112, 165 
Oysters, seed .-..-.. 11, 690 G27 A aeereces [soanaeacljaesoenucuc|seaneseace 6, 076, 483 338, 492 
SONG OSE So oe se aegs seca cbe odd |lasetccsssq|CocnseSd|a45 sancy seceeoanen |asoccusoe 84, 000 700 

Motale2.s.ee2: 27, 082 DEADOY | ens a's BAR ee LSS Sas call cece coe 16, 036, 511 | 1, 599, 403 

Shore fisheries: rh | 
Clams. hard!....--: 609, 592 GON PAS ae te fet ote |leco-e ost aya |[areia,creve'Srorn lars erarerane 3, 300, 152 418, 062 
Clams} soft... =... 111, 140 OGM Peters cai ae wetate| SoA etc alta: See ome 902,770 54,918 
(Clam tain fees ol os cece es eee eel eect aia ecg. ee al enone sal beeen oe 13, 336 500 
IRIS ETSI otters ces | a5 wate se 2 RAM eee ral eee eas alae ace| LeeGeccmen| waaseseas 357, 600 790 
Oysters, market...| 3,230,129 2 OHS Ea lees mero ie ll era torslopell laa aisles sie ence mice 6, 116, 005 584, 602 
Oysters, seed...-.- 270, 571 12,541 7, 700 $3380 | 630,000 | $31,500 | 4,541,089 212, 426 
Oyster shells...... |= mw en eee nn [mee wnic emia lee wien nn|neweenss|eese-senes|eenenon see 144, 000 32 
SCHNOPSes. eens wise PEO RBoSHo ORS EASA a Sepbellanaen octal Ldeocuadletccaroocal|secosentor 30, 000 2, 500 

iitopres Saee nee 4,221,432 | 307,469 | 7,700 330 | 630,000 31,500 | 15, 454, 952 | 1, 273,790 

Grand total ...| 4,248,514 | 309,894] 7,700 330 | 630, 000 31, 500 | 31,491,463 | 2,873. 193 
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Table showing the catch of eels and lobsters, by pots, in New Jersey in 1901. 

| Vessel fisheries. Shore fisheries. 

Counties. Eels. Eels. Lobsters. 

Lbs. | Value. Lbs. | Value.| Lbs. | Value.} Lbs. |Value. 

EVO eqD UI ae eet Se eae ke er ee  ae eae 371500} | SRINGOS: |. sees ees | 37,500 | $1, 898 
Burlinetomeeceec nest 8 a ysroshy eel eee oe | gets ee 1,150 58). tea eos | “1,150 58 
CApenMiayiteaten fog each ty 5 Gia 7,100 | $355] 3,700 18H) eee Geass / 10, 800 540 
ELIT SO ies eee is en Mele Sp OE eT Oa Ae 17,100 | 1,205 | 22,000 | $2,220 | 39,100 | 3,425 
TGLoKa Say aut yk eee eg 8) iy el eS 14, 600 TG ll aes Geet | en 14, 600 841 
WIGIMENO WN 1h sq ce mekccdnaeoonemeols 3, 600 180 | 156,884 | 8,230 | 40,043 | 5,574 | 200,527 | 13,984 
Oca ene ean ae ee ie esas 45,300 | 2,265 | 545,300 | 27,181 | 3,900 546 | 594,500 | 29, 992 

Mo tails coer ee cts aea ie al 2,800 | 776, 234 | 39,598 | 65,943 | 8,340 | 898,177 | 50,738 

Table showing the catch by minor apparatus in New Jersey in 1901. 

Atlantic. | Cape May. Cumberland. Hudson. 

Species. 
Lbs. Value. Lbs. | Value. Lbs. Value. Lbs. Value. 

Shore fisheries: 
Ine eee eee 61,000 |) <$3%050)) 59-200 | $2: 960))| s2sa: tec. | o.oo eos = eee ee 
Crabsahandsecnee- 3, 767 283 1, 600 80 |Paou see eens 2, 000 $250 
(Craps sOltecceeeee 2, 400 480 6, 400 dl 2000 aaa coos |Neecesemee 1, 000 333 
RAM PRCT DSS Saree iaral| eee cies [aes sroreere ste || eecre ce metal le sine crac 51, 000 $128) |.2 2822 coee | ee manrees 
Perrapin ky. s5226 sss Sock ea osceeeee 7, 832 2985 2.052 255 <0 bac Gee e esl Sete eee eee 
Ne all Pe ei i ee Al are et el ee aa toc een Reem 1, 800 162)\|So-eeeeree |Baemeeec a 

Movaileeasesseee 67, 167 3,813 75, 032 | 7,175 52, 800 290 3, 000 583 

Monmouth. Ocean Salem Total 

Species. = ye == 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: 
(OPUS eR eS ae ed Meee sesace laseasadedel laaserescesolacsossaanc 2,910 $154 2,910 | $154 
Helse assis eee se 126, 950 $6, 347 8, 100 105: eases |e 255, 250 12, 762 
GermisnicaTpseasac| eee seeee Wau Sete feetoreleaeeebeeleeece rier se 16, 269 976 16, 269 976 
Mom Coda -asen eee 33, 200 LR ARE ee eG PM ORGeRRAee Bo mere cs | bSemsaamee 33, 200 996 
Crabs vhard:2 22-2. 116, 952 4, 004 2,672 V6 Te| asec eae loser seer 126, 991 4,784 
CrabsSsott)s..2-s-- 173, 578 22,917 8, 100 TBST | coe a sere |come eres 191, 478 26, 287 
TSE Opn) eee go ceed ecees soosd Ssanoor seh lenoseee red Mone c=ase|lsescenoces||bocssaance 51, 000 128 
Savabeay Ds secoee soe 210 140 390 195, | esstmarstets erteteeciae oe 600 335 
USER ON, hase ossllassanooecsallednodasosclsccenoares||corosooacd|acooseeddeleedescoocs 7, 832 2, 935 
UM GId DV Re eee lloe SeeBe ee eecoemSsee 8, 000 640 1,275 89 11, 075 891 

Totals seseses: 450, 890 34, 404 27, 262 2, 764 20, 454 1, 219 696, 605 50, 248 

THE MENHADEN INDUSTRY. 

While the greater portion of the catch of menhaden is sold to the 
factories to be turned into oil and fertilizer, large quantities are also 
utilized by the line fishermen as bait. In 1901 one steamer, two 
gasoline vessels, and one sailing vessel spent much time during the 
fishing season in running menhaden from the fishing vessels to Sea- 
bright, Monmouth County, for the numerous colony of line fishermen 
located at that place. These are prepared as ‘‘chum” by the fisher- 
men and used for attracting the blue-fish to the vicinity of their boats. 
At many places the line fishermen have gill nets which they use in 

catching their own menhaden bait. 
In 1901 there were six factories for the preparation of oil and 

fertilizer in operation, viz: One at Keansburg, two at Belford, and 
one at Port Monmouth, in Monmouth County; one at Tuckerton, 
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Ocean County, and one at Leesburg, Cumberland County. Part of 
the plant of the latter factory is at Bakersville, Atlantic County, but 
as most of the work is done at Leesburg it is all credited there. 

Table showing the extent of the menhaden industry in New Jersey in 1901. 

Items. No. Value. | Items. No. Value. 

OR EHOTIOS ec ces n mice tae: canta s 6 | $124,000 || Steam vessels fishing -..--.| 4 $30, 000 
MPR BICA MIbele se as ont od on sosa ws eeeiee 40, 000 MonMarzete = seat e se 69) lis eeeeee 
Wages paid factory em- Outhtes 5. tancccses con ece nest eeeeee 7, 655 
GW GES Sa Sa eee ee see ee aS 22, 825 PUrseIseINeS!se225.0--5 eee 4 2, 500 

Persons in factories .......- 0 A Seer Sail vessels fishing......... 6 6, 800 
Persons on vessels. .......-- TSOM Ra aajmecns PONNALEC Fee aes te scence Bd) | Sorte 
Menhaden pressed .......-- 27, 090, 000 27. O90 | MOWth beosaee conic eacacaincs acer eeeeeee 12,575 
Menhaden caught by ves- | Purse seimes sense se aceee 6 2,700 

Tiki 2}, == Sane ee 38, 105, 615 51,810 || Sail vessels transporting. -- 8 6, 100 
Tons of dry scrap prepared. 1,131 5220465) LOnnuees=-sco-mee a -se- OPM Sescbe oe cc 
Gallons of oil made ......-. 109, 789 25, 440 Outhitissa.caodeshec sess =Ssleeceeeseeees 2, 805 

FISHERIES OF PENNSYLVANIA. 

As Pennsylvania has no frontage on the ocean, its fishery interests 
are quite limited. With the exception of the small fleet of vessels 
engaged in line fishing in the ocean during the summer and in working 
planted oyster beds in Delaware Bay, the fisheries of the State within 
the scope of this report are confined to the Delaware and Susquehanna 
rivers. Several of the largest seine fisheries on the New Jersey side 
of the Delaware River are operated by Pennsylvania, however, while 
Pennsylvania capital controls a considerable part of the oyster industry 
of New Jersey and Delaware. 

The three tables which follow show in detail the extent of the coast 
fisheries of Pennsylvania in 1901: 

Table of persons employed. 

How engaged. No. 

Gra ererel pine obh oven seen en oO eles ert Se ee Ee MEE TA ose 209 
WNEVESSe SHELA SOORUMI Py eee ak ce oe etn a enema oe ceeeincaels accsisige saninat na ssteioesncsaeeeeenes 
OnmEbGatsrineshorenishen ciarp rr ererss sce eerie r sak same iets tC een ae ye acinar te etacleiseismclak se tsibiee 1, 532 
RY NOTESTI GLI ros oe ees es Sea ease STC ae rarere crore ree = eave res cla ins tole ele oteinis Se 1a/2 aici cin Seteie cin cis 'in ey nme arele/owsiereloletm ie] 736 

‘T1eey TT SS RE oc a a ee A RTI ee es 2 2, 484 

Table of apparatus and capital. 

Items. | No. | Value. Items. No. Value. 

Wessel ait STUN 27. fs xtee'elwie o'aiei-is <i 25 | $54, 650 || Apparatus—shore fisheries: 
2 Dotate Cite See ee ae ee Ol Rees catoerce SGINGS 28 Saaeek acomencscses 120 $12, 615 
UT LT ieotssiene ae ate asassicio, ase call ystateyareiete 21, 740 Gill Mets 5. ondecs oes see 228 13, 193 

Vessels transporting....-....-. 2 4, 500 Stopmlets tesa stresaicntetes cee 16 905 
MOMMH PE r eae occ osteoma Gall eens tec Hykemetst. seem aeceen coe 1, 384 2, 239 
OU pa Rene so soos se yo se nan |i cnisees 2,100 ||) Dip mets occ cs. cnn sca 252 570 

BORIS eas 2 eeicetacsncacioce ce = 526 SO ;O8Srl|) lanes i sae Se ee ee wee ee ioe 269 
Shore and accessory property.|..-..--- G83 2450| es MeUpOiste eres a scenease 117 122 
Cashicapitalsessen< soccane si [emences 793, 707 Bish paskets a: oes scinen 122 1, 686 
Apparatus—vessel fisheries: 

Dread ees sven aseesees ee 80 2,650 TOtal Sesser same aaa eeeceee 2, 110, 162 
TAM CS eer Saree cae eee ater leisia einer ae 390 | 
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Table of products. 

Species. Lbs. Value. Species. Lbs. Value. 

Alewives, fresh --2..2:------- B01 O25 se 2 6448" Shades een astern sae Eee 2, 982, 868 |$124, 328 
Alewives, salted.............- 304;/000))|'= (6,960 Squeteneue == seas see ceeeee 3, 600 115 
iBlackgbass cesses eee 7, 556 1625) SS ULUped) DaSS2 es e= scene sees 13, 092 5s 
IBIWe=fishee setae see 1,345 674 |tSturseonma- esses ae os eeeee sere 530 43 
@aitefishire Gate see eee 193 99M EL OSC 3m | PSUCKEKS eee e ase seer eens 29, 305 1,313 
Groakersts soe ese cece ere 6, 231 141 Sune tish Act seen castes see eee eee 3, 970 317 
els eee eepe eee eee oer be 140,504 | 6,151 || Wall-eyed pike............... 14, 675 PE BYVAL 
HOUMA ETS oser es ces cee aeoeee 22, 411 HOO SHRORS cece ee sees eae eee 800 240 
Genmmanicarpie cs seensmee ceees 161,895 | 9,795 || Oysters, market...........-.. a 282,352 | 35,517 
Penchiwihite 2eq-e-sece onsen 3,465 206'i\| (Oystersiseedee--. =o ssecceee 6 302, 638 | 14,232 
Rerch yellow sce esseecacese 1, 225 (PAI) AblbueNes os eoagdsbccccnecesose 10, 500 870 
Salmons sec. ce csceeseecasasel 1,397 202 | He 
SCUpPwecwect acces cen seeneaaae 22, 593 585 Rotaly scaence sare aee eee 6, 029, 588 | 251, 491 
Sea Passes scact cee aneeseeices 687, 412 | 32,791 

a40,336 bushels. b 43,234 bushels. 

THE FISHERIES BY COUNTIES. 

Kight counties in the eastern part of Pennsylvania engage in the 
fisheries—Bucks, Delaware, Monroe, Northampton, Philadelphia, and 
Pike counties on the Delaware River, and Lancaster and York counties 

on the Susquehanna River. Nearly half of the total number of per- 
sons employed, over two-thirds of the total investment, and almost 
one-half of the catch are credited to Philadelphia County. This is 
largely owing to the wholesale trade of the city of Philadelphia and 
the vessel fishery for oysters from that city. The relative importance 
of the fisheries of each county in 1901 is exhibited in the three following 
tables: 

Table showing the number of persons employed in the fisheries of Pennsylvania in 1901. 

specele | On vessels | In shore or 
Counties. ne | transport- boat Shoresmen.} Total 

Seema ing. + fisheries. | 

BUCKS riers sie -ta.ciem on eee oe oie ctareenin eRe Etisiae waco ec eee NG eee 330 25 360 
TD elenwyeir ey fb 1G i ee ao ee hl Be eects ee eee me 160 26 186 
ILPH EKO DSS) OSA AER tee Gan ae eng Ieee ee meen lain Soe eee Se lee eee oe 437 ||... saceeeeee 437 
IMTOO Cees lar te 2 testers remiss eae sini ae bial Re eine ne Snell Pe emer 16: |s0. 24S 16 
INGOnthamiptonss Sesh er erates Seance tel  ecleieee emer cllae case mineer 69) | dc csoceeeee 59 
Philadelphia. sence sesso eee eee 209 a 257 685 1,158 
IBA G ree ears eke ae eine ia. x tere cle eles ape isle ee bs lloilo iste s aleisinaewenes 39) 62. ee 39 
MOE JS Sree Ce CU RA See EEE Ae Brae eau aC BD) Gee eeeasbees| EaBaetae on 229 cence 229 

HNO IGS Satta ann sacs wees 209 7 1,532 736 2, 484 

Table showing, by counties, the vessels, boats, apparatus, and shore property employed in 
the fisheries of Pennsylvania in 1901. 

Bucks. Delaware. Lancaster. Monroe. NC 

Items. its) <i g 

No. | Value.} No. | Value.| No. | Value. | No. | Value. | No. | Value. 

BOGS ti. Sas Seesmic se eowses See 135 | $5, 291 72 | $9,752 | 114 | $2,385 5 $65 | 14 210 
Apparatus—shore fisheries: 
Sel esse ean ee cn core ete 40 | 6,080 6 430 
GUM tS ak eens cece eset cee 42 2, 650 66 5, 938 
SCOP WIC USE pare ereicrcttate ete crate yall eet pera| ere tere 6 430 
Hykemets Secsatcemcteccenecnt 45 45 | 100 98 | 
Dp mets sa eaevhacitsnie tetas cle os lemecee | teeters 2 6 
DUI CS roe oct cei cmemine cece © lnmaaae TON seater 15 | 
Hel Pots ss se se- Glee sents ao sees 55 42 62 80 
Mish’ DASKEUS Ye =o. Sek cere ere eisenelllecig ane [amie ices | eee eens 

Shore and accessory property. .|- BO} 045i |Peeee 10, 069 | 
Cashicapitalicsastcecescceswss|ses se] sascaeeslecesee 12, 099 | 

Totaleeses oem cviawcicelleecare 74,018 |...--- Stop tA al eceisr= 
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Table showing, by counties, the vessels, boats, apparatus, and shore property employed in 
the fisheries of Pennsylvania in 1901—Continued. 

Philadelphia. Pike. York Total. 
Items. ee = 

No. Value No. | Value.| No. | Value.| No. Value. 

IWESSOISTISMIN EY. << xtscieance sas = 25 ‘5 G0 Seo) Gosccoed corecoa Saesasac 25 $54, 650 
Wohi NG Se SS eer ODM | ete rapateteta tetas orate etna I eiteustetevellotersrsreinen| em erewsie,s 452) 250 aa sees 
ONTMEN etetyeie arte Sie Gases se sable sn llome win cle PTA (I, | a Sores ail ete eens (eeattere aie | erate eralatel| Grate merarcte 21,740 

Vessels transporting ...-....... 2 ASOD Brcees cats | aelsebeiies | eeeeeistan |etersiarelote 2 4,500 
Tonnage : 67 
Out ee = 

SOMES ee ciacte ele cies anise winia aca ealecats 
Apparatus—vessel fisheries: 
LORS to eee eee 80 PAs UE eecencicl ceca aoe 
HRIMOO sean sass Sages esis [Seether 390)! nese eta|Saee eee 

Apparatus—shore fisheries: 
NEINGSH ences. ca so osicieaces Sere 10 1, 365 6 169 
GuIINGtS sacs sce eee eee ce cen 104 4030" |c5..350)Ssiescc0: 
DbODINCISS eo a6 wise nice cleo 
Hykeimetsiias sac 2 checcs Sec 
DUP StS Gece: o/c saya/j= snes 
WAIN GS Semi se alsin wicc's «.stelcies 
IMCIPOIS a= soececict sno ec 
Fish baskets 

Shore and accessory property..|...-.--- P0935 620) epee aaa 1, 000 
(SEISTAUGI On ON es Sano Bee ESE Sanob Genesee 181 6084 Seeekics ee coctee 

MOtaleenas: ie 2s eet rele eck ee 1; 980),'784;|\.- sc. 1, 279 

1, 168, 243 
793, 707 

2, 110, 162 

a 20, 179 yards. 688,440 yards. ¢ 5,110 yards. 

Table showing, by counties and species, the yield of the fisheries of Pennsylvania in 1901. 

Bucks. Delaware. Lancaster. Philadelphia. 

Species. 
~ Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

i 

Alewives, fresh ....- 669, 800 | $1,696 102, 500 BAOT> |acincloee well eretainiee clots 29, 625 $345 
Alewives, salted .... 334, 000 5 
IBIRGKIDESS <a-55 sce © 156 | : 
Bless tess, = sclod s.-\sj=\|rs aloes sse 
Gai TISM ee ajea 5's 22 2's 7,195 
@roawkers\as.): foos6. 5252. se Sse 
IHIGIS Ret = \sere'sne ic.c.e 3, 560 
HLOUMGETS) <2 <5 = seee |e - access sas- 
German Carp...----- 23, 885 
LEGON dal eee eee Benes cence 
Rerch yellow:=....-s23)|252----sse5- 
SHUTTOlel sce eaaROoEee 1, 380 
Seni Sdeseese se aaee 55 lseooqeeonese 
NESIDESSs a ccceace ces snecce weeaar 
SL aVSYo Les oe Sa 1, 033, 089 
Squeter ee eeceeses| sere aeaas se 
Striped bass......... | 5, 040 
SHUCZCOM =. 352-2 ae -leo-aeeeeene 
SUCKETSIS: woes caste 12, 050 
SUITE) NE ASS SBEeaase 70 
Wall-eyed) pike’... .|:. 5d: os0-- 
TURES) = ke Sobcods oes orocrele mere eves 
(OSGi aoe He ee) oa Sills Ae eons aac oodance Pooussecee walla corbes aaoaneesed seccrsercca 282,352 | 35,517 
(Ona icine SC ole RAeranlboonase sae bocaseec|naanoneas Bar| rss ee ahs hag areal PS coer 302,638 | 14, 232 
iiuntlesee ee ae seme 1, 500 150 9, 000 WOO) Hoctent oe toe [Seek aes Sea ee 

Mobaleeec mc -2- 2,091,725 | 55,479 | 1,148,520 | 36,178 | 467,326 27,450 | 2,106,359 | 119,563 

Monroe. Northampton. Pike. York. 

Species. = 
Lbs. Value. Lbs. Vaiue. Lbs. Value Lbs. Value. 

IRGC RAD HSS eer. racine | arraere micee leer eel sete es bet Is seein sel ceteieictosiccte ll ceteemtorsciae 1, 400 $141 
Chiehkb Mee see te sce ellie cans ceat| sencecce ee 350 SOD nce ecke ae |mecece nee 23, 900 1,195 
BGIgmeeetopeese es fas =| Socemamee le as soeies 70 Toh ewesconlteee eee oes 46, 000 1,810 
GETIMAMCATD Es Sosa Sania eel: Sena 1,135 60 te | ee ace 4, 350 212 
Shade sesss2 st .. 3, 995 $557 17, 800 1,275 17, 300 $1, 275 89, 963 4,879 
Sunset eo eke eel eeeea rece neccoce ace aces ead SSeeeccneo aaeennteee Meceeasons 1, 495 150 
BUCKCIS one cots cecal secehe srs encce Sense 1, 900 100) Ae seated Berar eee 2, 625 79 
GiTiNeT 1 Ga Re Oe BEeeE lee acer Goon CS Tobe Cer aree ed Secbeescos Bececereer ccresenors 1, 800 144 
Wrallkevedinike S225 5) S220 tessa) Saco nomial emtetcie= seis lesetaemic oss) Sie ne wise sieleinisa/einta 5, 825 879 
TRS UA Se Seo GARDE Co dees doers | Sehr aise a doeecocrod RenSeeAces See rensnon Sere seere 700 210 

Total 22-55-60 3,995 357 21, 255 1,489 17,300 1,275 178, 058 9, 699 
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THE CATCH OF SHAD. 

The following supplementary table shows the number of shad 
caught, and the value, in each county of Pennsylvania on the Dela- 
ware and Susquehanna rivers in 1901: 

Counties. — No. | Value. 

IBUCKSE ok csias ose emicces cocci, weoesmeniaee acces cet eea males os amaae smes 230, 187 $43, 241 
CLA WELC ae lac ae Se efor s & Seis deine Smee eee wearers aes alerecclcisten ate ralere | 217,000 29, 264 
1DRWACHIR IGN 6 SS San se ceReeaecenasoaog choad a benon ste dnise a aceeeamandsasobotsebeocs+stcc 78, 679 18, 533 
MOM MOC is a's jais Siarsrerers =o cis soe myers cle See Sree eter es oe clare cicle RNS crane win oreo a ee eer 1, 330 397 
INOLEN aM PlOM esse 5 ae ae sts so tees ie tect anes oleh aera sn are ee ee ie emer 5, 100 1,275 
Philadelphidus.cececec «le cesses see pele Jaco gaerces eos ener seeacie ne Sacer aaa 145, 83L 25, 504 
1 2 aN ae Se ee oe RR i at 3 ese HALE SB cee botenee ein aera era aac a eS =: 4,700 1,275 
BVI OTIC soot cic oe icin o Sees e Sessa ia ae wie ere coe creo oocis oan emere Se Sales mareiteieme mare 20, 204 4,879 

AMON 4e pace henna aostinn SomCo SSC Rear aaaace ane - so cuB sere aaccsas se 703, 031 124, 328 

THE FISHERIES BY APPARATUS. 

Vessel fishing is carried on in Philadelphia County only, lines and 
oyster dredges being the apparatus of capture. The line fishery is 
prosecuted in the summer months, after the oyster season has closed, 
by a few of the oyster vessels. Pennsylvania has no waters suitable 
for the cultivation of oysters and is compelled to carry on the industry 
in other States, principally in Delaware, where Pennsylvanians have 
bought or leased large tracts of suitable ground. 

Some of the oldest seine fisheries in the United States are to be 
found on the Delaware River. A few of the fishing shores at present 
in use were cleared and operated by the Indians long before the white 
man settled in the country. The seine fisheries are operated primarily 
for shad and alewives, though various other species are obtained in 
smaller quantities. Gill nets are also used extensively, and in 1901 
the catch, consisting principally of shad, was greater in value than 
that taken in seines. 

The following tables show the quantity and value of products in the 
vessel and shore fisheries by each form of apparatus: 

Table showing the yield of the vessel fisheries of Pennsylvania in 1901. 

Species and apparatus. 

Lines: 

Secup 

Dredges: 
Oysters, market 
Oysters, seed 

Total 

SCRIDASS ee esi nc lace cia Sao Sacre le ate Rae re oe oie RRR ORee eee 
Squeteneue ns. sce ces sacecc See ac cinwisice om Meerere tec me ees Preece eee sae 

Philadelphia 
County. 

Lbs. Value. 

1,345 $67 
6, 231 141 

22,411 709 
22, 593 585 

687, 412 32, 791 
3, 600 115 

743,592 | 34,408 

282,352 | 35,517 
302,638 | 14,232 

| 584,990 | 49,749 

1,328,582 | 84,167 
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Table showing, by counties, the yield of the seine fisheries of Pennsylvania in 1901. 

Bucks. Delaware. Laneaster. Monroe. Northampton. 
Species aes =e = 7 

Lbs. Value.} Lbs. |Value.| Lbs. | Value.| Lbs. |Value.} Lbs. |Value. 

Alewives, fresh ...... GOO SOO PRLS SO OOO SSeKON [<n ce cate | ceterstetete ell iatacmre mie [lore letere'| mi are tere eect 
Alewives, salted ..... Sa OO Na eG: Ob Ouse epics scm meee oes @aoale is eorae le ecticie’e | Stn. ho oe ioe Seco eee eee 
(CIs Se 4,075 204 | 1,600 [a A a A er Ne el | re | ee 100 $5 
LACH .. <s 9 Se Bs ener iia bey Saeed 2, 600 LODO ades [De sie ancl oeece Sal aaceeine 50 4 
German Carp......-.. 14, 385 806 | 40,250 | 2,605 650 Pol |Pecccsslatoeeee 1,185 60 
erensawliter a ccc co. |ocacew eens |emtins oo 3, 000 ON eG OEES eae eSc RGSS heen nner sere ase 
HERON SVEMOW sc. > 02-|doc-acees|sckwenee 1, 000 DOU San gers ale cicteiectia eitem teal acinckte leeiceieee beeeeeets 
jot S00) a lle ee ee et 1,380 VEO | Pee as ealleee anal snose ose] s escicenelcaesaca| taacace las aeeme| Soe seme 
SSTNG a ee 595, 389 | 25,766 | 1,600 48 |245, 200 | 13,906 | 3,995 | $357] 17,800 | 1,275 
Striped bass.......... 5, 040 418 200 WGW Secceaaelsoscesa<|icesicpes| (soon ect eer emeaaee 
NUGKCES he sek snack 12, 050 BOS |e jeteietacornte!l bs orcpacn etal ere tara cca eiwetayate hal ernetereta lal evotre cnye 1, 900 122 

TROD Sea ae 1, 636,119 | 36,604 |130, 250 | 3,387 |245, 850 | 13,937 | 3,995 357 | 20,985 | 1,466 

Philadelphia. Pike. York. Total. 

Species. 
Lbs. Value. Lbs. Value Lbs. Value. Lbs. Value. 

= : 

Alewives, fresh ....-. 7, 500 PLOOF oem aes | coeeeccme| seacome se ems cnic oe 757, 300 $2, 066 
od Spy SW BS} SERS NE Se AB ee eo oo gab soc| neo sages d poocn +5 Soel|esasesouce) Hema sees 334, 000 6, 960 
GRiEpshisese ae ss 5c 53 11,370 Bt ease ie bhc5| Menara saree toad Meseaaee 17, 145 842 
GIS eet Sess es 434 PPS | oS Aen | acon dad jascace Qooe| pos acade 3, 084 130 
German carp...-.-..-- 24, 550 A AT Oe mace Sete ace See 4,350 $212 85, 320 5, 187 
Perch; witite: =. -:::=. 265 IBM Ee =eesoccas||a2cs sec bocllnao scoeecu bocce ssc5 3, 265 193 
Perch, yellow .--.---- 50 i eee lata seatatatey |sVoreletarate =ita flsiziatatatararataraillareta stale ale 1, 050 52 
ETE yee a meee 2 | 5 eeicea wa lbioeaoteeas| Soke ct Sea Sie Sena tase ee OER SS 1, 380 185 
Slinclt63 43s ee ae 19, 697 838 17, 300 $1, 275 71,763 | 3,894 972, 744 47, 359 
Striped bass .......-.-. 792 115} A ceeeneecel Bee ceiacded| ladecesdasel osoncac 7, 032 593 
SHICINGIS Sa Se pees 5, 480 BST bl esac cose Roanranan asanrecoca lacdoasKe 19, 430 922 

Michele oes es 71,138 3, 407 17, 300 1,275 76,113 | 4,106} 2,201,750 64, 489 

Table showing, by counties, the yield of the gill-net fisheries of Pennsylvania in 1901. 

' Bucks. Delaware. | Lancaster. |Philadelphia York. Total. 

Species. 
Lbs. | Val. | Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val Lbs. Val 

UNV Cs ene BR aeos| Ace 22500 Elsie =5ci4|Saee ee 18; 600) $198|5-4---=|25---2 41,100) $335 
German carp-..--.. CS G5 U8) |e 7/225) lero I a2 Pe aecd Sorrel ieconed pemece 12, 300 989 
SHIMNONE oes - 252 eee es aera een eels Messe emer ees M7 | ecttciss =hee=ie oe 17 17 
Singers 522 = 437, 700/17, 475932, 200/29, 216} 55, 896/$3, 494/547, 248)24, 636] 10,200] $516)/1, 983, 244) 75, 331 
Strpedupasse =<; “sb S.3- cece Pre UE PSY] Bane deel loon da SeaSeon lpcocee ssnesad poaser 2,8 2387 
Sturgeon 0c sew soca 530 BB Sse seal Gees eens losses -acess'==[tes se 530 43 

Potalss-5--5 447, 200/18, 220/960, 870/29, 877| 55, 896) 3, 494/565, 865/24, 851) 10,200)  510)2, 040,031) 76, 952 

Table showing, by counties, the yield of the stop-net fisheries of Pennsylvania in 1901. 

Delaware. Philadelphia. Total. 

Species. ; 
Lbs. Value. Lbs. Value. Lbs. Value. 

ONES SEG SA RISB an SOS Seoaaa eb ser) Sees saaee Saar aese 3, 525 $47 3,525 $47 
CCHS PIS Bt Nee Re Se = ee Sea 1, 050 $118 5, 290 265 6, 340 383 
Leeper 2 ne Seb ne eee See ee ee line ep aariellsiaatees oe 100 5 100 5 
A CMMAM GADD 22m oo. wa als < cme ciaseaece aeeee ce 21,400 | 1,219 23,400 | 1,404 44, 800 2, 623 
JPESTWELM ANG LESS ee ees Seer ae Aaa n ae err ts Me oe Sees eee 100 5 100 5 
ROC Dy MELLO Mee «ints siein aa te He ie Seem ess aes stalls cis oleae Wet est 25 1 25 1 
TEC RE ene ch ainant amelie nape cuneate bias smnee se sone 600 30 600 30 
SHE OTR Sek 5 Be EOS O CS OC ose BH Ot ABE Cae Naane Aneme We rere 975 39 975 39 

Oba ener st. soon s an cen econ sem eeeecioes 22,450 | 1,337 34,015 | 1,796 56, 465 3, 133 

F. C. 1902——31 
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Table showing, by counties, the yield of the fyke-net fisheries of Pennsylvania in 1901. 

Bucks. Delaware. | Lancaster. |Philadelphia 

Species. 
Lbs. | Val. | Lbs. | Val. | Lbs. | Val.| Lbs. | Val. 

ICY ot Chea aaes eal a Seen sessed seescs| eeease 1500)? 28250 |Peo ee eles ter 
Catfishise.ncseceeecse 1,700} $85) 4,050) $187} 46,250) 2,725) 67, 144/33, 357 
Welsive sacemcascte sees 400 36) 1,9 WOleee mecca sennce 13,865) 694 
Stab avert SENSES S53 scon0n||baaced|agonoe||aosqcc) bcoccs 825 C8) Gapeesolsncoos 
SC sl Sea shee dees loebone|losssSellsoeaadllaaacod 3,000) 150 200 10 
Rinne sees Seen M Reese se Lae Slade A ese sae L800) l44) Sts oes fo cene 
Wrall-eyedipilke ee eres| eee acess pence erin 6 G00)e1s032|S2eore sleet ee 

Motaloscieeessee 5,950} 263] 59,975} 4,284) 81, 209) 4, 061 

Lbs. 

York. 

Val. 

169, 234 

Total. 

Lbs. | Val. 

Table showing, by counties, the yield of the dip-net fisheries of Pennsylvania in 1901. 

Delaware. Lancaster. Philadelphia. York Total 

Species. = 
Lbs. | Value.| Lbs. | Value.| Lbs. Value.| Lbs. /Value.| Lbs. |Value 

Caitefishtes sea. eece 4 |aeneee el eaceceee 200 $12 | 2,800 BEAO |e cis sinin aicll esetsleiaroee 3, 000 $152 
IMCIS ep aeteo hee ce oeclberseeer sees bene 2, 000 UN Ree eisoo laancmeda| ecceceacloaccess 2, 000 80 
Germanicanpaeseass- 2,575 $137 | 10,500 525 | 6,400 BBA SS ae oicjsclias stele 19, 475 996 
Sia ie Ses fae ob aera] Sees ae is 18; 280H evil SS es sata | Bee erste 8,000 | $475 | 26,280 | 1,608 
Suckers esses ciatceee 2,625 QDI ELT er ale cxorstese rail ce ctowere sal ees cote wren | Chet ate rete reeterey ee 2, 625 92 

Motalesseeecmesc 5, 200 229 | 30,980 | 1,750 | 9,200 474 | 8,000 475 | 53,380 | 2,928 

Table showing, by counties, the yield of the line fisheries of Pennsylvania in 1901. 

Bucks. | Delaware.| Lancaster. Northay P Pel York. Total. 

Species. sa paa| : 
| | | 

Lbs. | Val.| Lbs. (Val. Lbs. | Val.| Lbs. ‘Val. Lbs. | Val.| Lbs. | Val.| Lbs. | Val. 

Bla CksDassiceeasaecee 156° $21 eee eslsee ee 2,500) $250)... --- loagasilosssoc\saese 1,400) $141) 4,056} $412 
Catfish yc ae 1,420} 71) 500) $30) 500} 25) 250) $20) 6,450) $323) 2,900) 145/12,020) 614 
IBGISRE oo erro as see 1,160) 102) 2,000; 80} 3,500) 185 20 3} 9,600) 480) 2,400) 96)18,680) 946 
Rerebwwihites asa ces aeeeos sees 190 Bis Se ccrclletjeree!las ceiace | eciarall sles eeere| mim etere eaters eestor 100 8 
Benchrsyellowesuosss|tesoeeloeeee 150 Dh cacao eet Blea ets Steve ell nates el eto | ateseverese eererees 150 9 
Stripedvbasss oe sasaslecesca|ec niga) +c ometie et ee eS = Selbasmollerobmd|sacas 1,495) 150) 2,395} 240 
Suckers ees ccc se scal occa tect! ose sete ielele 200 G6) seccecleecee 300} 15] 2,625} 79) 3,125) 100 
Sunsfish@e fen eee 70 5 aes sere eines SOO! oN 24 ae Ae Selene olllseines 1,800) 144) 2,170} 173 
Waill-eyedipike® sc sac|tsoome|cisecleneced|--5e~ 2.000] (860) Stace sean lescice |= ceee 5,825) 879] 7, 825/1, 239 
POLS Mere aicleseiose ss erieias | eeieielall =e ale all sitet 100|; 230)5222- - eaese |S secs|saaee 700} 210) 800} 240 
AbUNtlesteesccceeuosee NEON SORE O00 tee PA Sees! aoacel asscodlsccoalleacoadl toese|leacaan| (Ses 2¢ 10,500} 870 

Ota n eee ene 4,306] 349/11,750; 847/10,000| 970} 270)  23/16,350} 818)/19, 145)1, 844/61, 821/4, 851 

Table showing the yield of the fish-basket and pot fisheries of Pennsylvania in 1901. 

Fish baskets. Pots. 

Species. Lancaster. York. Total Bucks. Delaware. Total 

Lbs. | Val.| Lbs. | Val Lbs. | Val.} Lbs. | Val. | Lbs. | Val.} Lbs. | Val. 

Blaekibassepecenecas D3 000M $200 | Seectectee teers = 9.000) $2000}... a0]. oc oes) ee cee eee | eee 
Cat-fishi ee rer -cioceaes 14,000 | 740] 1,000} $50] 15,000 | 790 |......]....- 650 | $28] 550 $28 
Mels cae ee eesc sees 48, 375 |2,025 | 43,600 |1, 714 | 91,975 |3, 739 |2,000 | $185 |6,500 | 260 |8, 500 445 
Wall-eyed pike...... 250 SiON ramercsne| Msecese 250 S\N RSReeel Geet Garena sess | ee |ioc sont 

Motels cheesess 64, 625 |3,015 | 44,600 |1, 764 |109, 225 |4, 779 |2, 000 185 |7, 050 288 |9, 050 473 
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THE WHOLESALE FISHERY TRADE OF PHILADELPHIA AND CHESTER. 

There is a large wholesale trade in fresh, salted, and smoked fish, 

oysters, sponges, and other fishery products in Philadelphia, while a 
much smaller business is carried on in Chester. The following table 
shows the persons employed, wages paid, and capital invested in both 

cities: 

Persons and capital in the wholesale fishery trade of Philadelphia and Chester in 1901. 

Philadelphia. Chester. Total. 

Items —— SS] == Fi = 
No. Value. No. Value. No. Value. 

PIS GAD LUIS MITOTIC ere ars asim ay atoloieim bicieis mnie wiciois eieleie sie 95 | $526, 306 6 $7, 584 101 | $5383, 890 
Wenhicapitell ees ae cn ees cece -meitcmocisaee sellhacebites 673,008 |Jaccccce AD O99M Suances 685, 407 
nme enidl teas 5. eee uh oasis eet chee D6288400| Were hee Ase 59 | eee 267, 401 
IRersonsien Saeed oceen scien csmcciise nieces cas 585) les doocesee 26h seeetee ees bi tl Ree sorc 

THE SMOKING OF FISH IN PHILADELPHIA. 

The smeking of fish is quite an important industry in Philadelphia, 
and a few of the establishments located there compare very favorably 
with the best in the country. 

The following table shows the extent of this industry: 

Items. No. Value. 

St LISMNVeM (Suse ante oe each. asec a tatasae eel neenerime ne eee meeee s $148, 530 
Cash capital ... : 
Wages paid .....-- ‘ 49,176 
Persons engaged 

Products sold. Lbs Value 

TVET ee eine esis ete We eat Meg aad aH ed eh ad a ate Lt oe de eh a 17, 950 $2, 693 
ER ACL COG Reseeeicsg nee Ena EE Seias Sire cisions = oe laters CEE eee co Sanne cule econ ae 114, 300 18,716 
PI CETINE sae ance cana tere sees oe wie se siecle ee oe Pe oe ee beie ace ee ol ciclo S cleratelsisin'aysials 2,182, 0438 129, 853 
Rakes Herrinry (CISCO) ome seetamse sae teak ae esas er siceaiocs Se sate tic comin sig aac 302, 050 36, 246 
INES CRGVG lees rete oe ee crate ae Soe ainhes a eee ieierceyaese Stee. s eisisie sta cis sreieie'= cis icteraisicrae 300 45 
Salmon: stc2.—-=-- Be Roe rte eyatate exrcistidio’b worm naval oie Sinfavore sins ©. lem siatem £6 cicieleiehtoneres ee 200, 200 40, 040 
SHAG Shc saq cr ccisen se elses sioers Petey neste ica ee Tetee RII ee Seen Sefsinie ie ets seers 77, 500 9, 360 
SPUR COM se ermecmrecasae cece cate aotene seein Seisine <ieGjamaacisisic is) sot clcleletlocise Sieliere sisi 68, 750 24, 063 

PROCEM NOU CLS eyecare teeta seleietelelet <i alates eee erie sivinisteti-in/in ee ar eteraial amine 2, 913, 093 256, 016 
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FISHERIES OF DELAWARE. 

Compared with 1897 the fisheries of Delaware in 1901 show a 
decrease in the number of persons employed and in the value of the 
product, the number of persons decreasing from 2,392 in 1897 to 1,998 
in 1901, and the value of the product from $252,123 to $203,372 in the 

same period. The returns for 1897 differed little from those of 1892 
and the three years immediately preceding. 

More than half of the decrease occurred in the sturgeon fishery, the 

output of which in 1897 was valued at $34,750, and in 1901 at 510,444. 

This decrease occurred notwithstanding the fact that caviar and dressed 
sturgeon were much higher in price in the latter year, the caviar 
increasing from 37 to 65 cents per pound, and the dressed sturgeon 
from less than 5} cents in 1897 to 84 cents per pound in 1901. In 
1901 this fishery gave employment to 122 men, using 57 boats, worth 
$5,690, and 37,680 yards of drift gill nets, worth $5,190; the catch 
was 553 sturgeon, weighing 86,199 pounds, which yielded 10,307 
pounds of caviar, worth $6,766, and 44,499 pounds of dressed sturgeon, 

worth $3,678. The sturgeon product of the State is now less than 
7 per cent in quantity and 35 per cent in value of what it was ten years 
ago, notwithstanding an increase in the number of boats employed. 
At Delaware City, one of the principal centers of this fishery, there 

were 422 kegs of caviar produced in 1895, 244 in 1896, 106 in 1897, 
54 in 1898, 35 in 1899, 20 in 1900, and only 6 in 1901. 

The yield of shad also shows a large decrease in number, but from 
the point of view of the fisherman this is more than offset by an 

increase in the value, the fish averaging $11.09 per hundred in 1897 
and $15.61 in 1901. More than 90 per cent of the shad in this State 
are taken by means of drift nets, which are operated principally in 
Delaware River, especially at Newcastle, Delaware City, and Port 
Penn, and to a small extent in the headwaters of Nanticoke River. 

In 1891 this fishery employed 397 men, using 201 boats worth $8,826, 
and 236 nets worth $16,833, and the catch of shad numbered 394,952. 

In 1901 the fishermen numbered 448, using 244 boats worth $13,726, 

and 285 nets worth $13,842, and the catch amounted to 329,750 in 

number. This represented an average for each man of 995 shad in 

1891 and only 744 in 1901. 
The oyster business, the most important fishery industry of the 

State, has changed little during the last t.m years. As in other 
Middle Atlantic States, there is a steady decrease in the resources of 
the public reefs of Delaware, with a corresponding increase in private 
oyster culture. At the present time most of the market oysters 
obtained from the public reefs are scarcely more than large enough 
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for planting purposes; but owing to local conditions and regulations 
they are sold in the markets of the adjacent towns. 

The returns presented in the subjoined tables show only imperfectly 
the extent of the oyster resources of this State. Most of the oysters 
credited to Pennsylvania and a small percentage of those credited to 
New Jersey were taken from within the limits of the State of Dela- 
ware; but they have been credited to Pennsylvania and New Jersey, 
respectively, owing to the fact that they were taken by vessels owned 
in those States. During the year covered by the returns 15 non- 
resident vessels engaged in dredging oysters on the natural reefs, and 
34 in cultivating oysters on the private areas in this State, whereas 
only 21 resident vessels engaged in this industry. The oyster fishery 
is centered at Bowers Beach and Little Creek in Kent County, but 
many oysters are tonged near the mouths of creeks in that county 
and also in Sussex County. At Seaford, Sussex County, about 125 
persons are employed in the wholesale oyster trade, receiving supplies 
from Chesapeake Bay in Maryland. 

The yield of alewives, perch, squeteague, and striped bass shows a 
decrease of about 50 per cent compared with 1897, while that of Ger- 
man carp, cat-fish, and eels shows an increase. These species are 
taken mostly by seines, gill nets, and fyke nets, and many eels are 

taken in pots. The fisheries are not centered in particular localities, 
but are well distributed throughout the State, except the squeteague, 
which is taken mostly below the mouth of Delaware River. The 
increase in the yield of German carp is especially noteworthy. Ten 
years ago very few were caught, but in 1897 111,300 pounds were 

reported, and in 1901 the catch amounted to 198,040 pounds. 
While the lobster fishery of Delaware is of little economic impor- 

tance, it is interesting on account of its representing the southernmost 
limit of that fishery on the Atlantic coast. It is prosecuted at Lewes, 
in Sussex County, and the lobsters are taken in pots set in the vicinity 
of Delaware breakwater. In common with that on other parts of the 
coast, the yield of lobsters in Delaware shows a gradual decrease. In 
1891 the catch was 8,200 pounds, in 1897 it was 5,095 pounds, and in 

1901 it was further reduced to 2,760 pounds. 
The factory at Lewes, Del., receives large quantities of menhaden 

for conversion into oil and fertilizer. These fish, however, are credited 

as part of the product of the fisheries of New York, owing to the fact 
that the vessels taking them are owned in that State. In 1901 46,260 
tons of menhaden were converted into $325,982 worth of oil and ferti- 

lizer. With the exception of Virginia this was a greater quantity of 
menhaden than was utilized in any other State, and represented one- 
sixth of the total product of menhaden in the United States. 

The extent of the fisheries of Delaware in 1901 is shown in the 
following tables. 
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Table showing, by counties, the vessels, boats, apparatus, and shore property employed in 
the fisheries of Delaware in 1901. 

Kent. Newcastle. Sussex. Total. 
Items. | | ES | | 1 

No. | Value.| No. | Value.| No. Value. No. | Value. 

ViESSeISdighiNG ee meereeeeseneeccosane = 20) |SISSSD0 wees cece 1 $350 21 | $15,900 
NONNASESLE ASS AS eo ete cies slow gases eee BUA eee coed vessel otsones 5h eeoeee ee 152°). JenGeee 
COD Ural ree Se ee A ee a ee ee et ea Si hate GOL Sees se ecle|eceseee el eee 1,742 

Vessels transporting): 222. 545-.2-----6 2) 2,200 1 $750 3 1, 350 6 4, 300 
ROTAS Css tcc osisictie Sol eeteeioe VAD negaacine HG Peroeialetale CO ees crm 80° '|| aes oeeers 
OCTEES See SN Pee ee ee Ele ee LO ae ee SOn sa Soc8 820 kee eee 505 

IB ODES baysentes oo ore cieac eee ER eeeeeE eee 318 | 9,813 | 201 | 14,532 391 5, 556 910 29, 901 
Apparatus—vessel fisheries: 

DTCA SES Wee Gate otc emnenestecttoas DOH) SOON eaeaelitacie sees 2 60 57 1, 420 
Apparatus—shore fisheries: 
Poundinetsieecsncses tere toseeeeeseee 3 600 4 160 |< she 34 eoeseneeee 7 760 
Seines (totul length 28 795 yards) ... 44} 3,226 24 | 1,407 124 4, 458 192 9, 091 
Drift nets— 
Shad (total length, 138,055 yards)..| 62 1,862] 115 | 10,822] 108 1,158 | 285| 13,842 
Sturgeon (total length, 37,680 yards)| 23 | 2,200 23} 1,360 29 1, 6380 75 5,190 
Miscellaneous (total length, 17,880 : 
yards) pee Ate. Ae Sees Seep res 11} 1,365 4|- 240 1 15 16 1, 620 

Stake gill nets (total length, 15,890 
PUTS) eat sree oe ottenc tose ote 79 Gy UI eee easlseeer ssc 236 1, 080 315 1, 691 

RyKemetssss- (Aen se san. So. eee eee 108 132 | 275 392 165 375 548 899 
Wel Potseecahonse eevee coe eee cae 40 14 90 60 | 1,180 332 | 1,260 406 
Mel¥apennss 54s acl e ys ae See a ce Ih olace sale decelerate 26 12 26 12 
UO SSSI NOUS fe oa seo obecedaccomonossnoocoeealascoupsdibsoucd|losacnone 60 60 60 60 
WING seee ee cee see a eee ce wee ae aeceeas Gt Becene BONE -becise 7 a eee 56 
BOW ADCS sae se cia cetcisoe <seeeaeeien tS) Palle Seyi eo Bae 4 8 12 32 
Dred ves h ss. at eras Sosa ee aa nee 4 1D4|Sesse keene oas|Pecbcee pact ss setae 4 75 
DON ES eee we eee ore eee nee eens 118 MOSM iassae tease aes 38 180 156 883 
RaGg ey wa iyare els ce oe ae ie 2, aol see cabsee meee 24 48 26 52 
Otheriapparatusesteeeee ec aesee cea cseaee ADW lls agaie =| asieene| csi aie 298 eae 74 

Shore and accessory property.-...---..|------ 12100) eee 21500 | Seeeee 318, 486 |....... 352, O86 
Cash capital seecen. aasmcaes eee aac aeeeine GOOG | Reseae 4° OO08|Sacsacte 211000) S-aeeee 216, 600 

Otel ie Ne sit chee Sas eee eee e ie oe 5b s285)|- ese. 5d; see |Eeese ce 465,579) |S eens 657, 197 

Kent. Newcastle. Sussex. Total 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Ae Wily GSsiteck acca warciooesies 8, 200 $143 289,070 | $1,173 | 300,104 | $3,500 597,374 | $4,816 
AB IMe TTS ee AAS ache aree co ae eee Sie maid torte clon al tale mteree ciate oraaeetctee 400 20 400 20 
CarpyGermanice- ses sceeee 43,700 | 2,485 154340 lords ZOM al ears ciseesel| eeeretetete 198, 040 9,752 
Caitehishwt eset ae se cee 27,200 | 1,365 88,000 | 3,126 15, 080 584 130, 280 5, 075 
COG Be ee Be eee, od alinasioseats nrc |maiciwemelnoocicceses ooo bemeae 1, 250 50 1, 250 50 
@roakers:s 2 eset ote ece 12, 800 MOM saw d atten lemiaeeee 15, 930 490 28, 730 665 
UI Fee See ayeseleeseisiee 3, 200 HOA kiso tacionitad nace wre See oe worl lSaceaeeae 3, 200 56 
Helst ssc. Seales cise 7, 850 401 95,500 | 3,570 | 127,300} 5,156 230, 650 9,127 
Flounders 5, 500 226 5, 500 226 
Mullet 5, 350 180 5, 350 180 
PerGht se eet oe Sassen 64,430 | 4, 247 7, 600 276 | 170,330 | 6,834 242,360 | 11,357 
Pike alee Lig sass setae 2, 460, USO TES ee eees alesse. 13, 850 524 16, 310 654 
DCA DASS elas ra oe es ate al lacieiere ete ete | ae ere eaves eee Sie rene eS lieercre tne 500 25 500 25 
Shadhae tee. esse ete. eeee 145, 920 6, 299 | 1,012,332 | 40,100 209, 700 | 10, 206 | 1,367, 952 56, 605 
Squeteague ............... 371,995 | 5,787 500 10 | 349,940} 8,118 722,435 | 13,915 
Striped basses- senses e: ase 17,295 | 2,086 38, 450 347 26,850 | 2, 681 47,595 5,114 
Sturgeon ..... Selene Sees 24, 484 1,185 42, 608 2,027 8, 800 466 75, 892 3, 678 

Oawiartiset eos eeieae 4,797 | 3,183 8,300} 2,121 2,160 | 1,462 10, 307 6, 766 
SUCKErS Hee cstinscircece she 2, 500 TO le SSmeaacaa bomocped pascemtene| aosacos 2,500 101 
Sunfish. 5 ih so ccos se eel Gabe eta See ee ela et eee ie aha le 200 2 200 2 
AUDIO) ne oer CEE nO erence eicooe osc lMngcaced Paseosecaab| loeaacode 3, 600 180 3, 600 180 
Crabs; isoftint 2 5.7558 leon es se SRE AL] dectoaertatclimecesietete 150,509 | 5,587 | @150, 509 5, 587 
Kamo CrabStcesee wesc cas els 720, 400 25380) sleet celeial Ber mistoce |S semrreme etl eaten 720, 400 2, 380 
TZODSUCTS' Janie wron.as com saeco ae cate Pras means een aera | pacers ees 2,760 294 2,760 294 
Oysters— 

Market, public reefs ....| 344,989 | 18,989 |...........]........ 232,785 | 9,710 | 6577,724 | 28,699 
Market, private areas... 9459767 TO S966h eee eS cickrs |stats se 5, 600 625 | ¢ 100,576 11, 591 
Seed, public reefs....... B29 480 ii BOE TOS! SSS ce oeterel lino mecteies 4,550 210 | @584, 0380 22,318 

Clams= 4 ots sae seen cene 640 OO! atieatenenes [sat aeeee 7,560 | 1,113 e 8, 200 1, 203 
TIrtlesints P25 crctetiet a bteclonice 7,150 378 82, 400 1, 500 10, 500 567 50, 050 2,445 
Merrapiny 2s cc. osoecececae 30 15 30 22 452 454 512 | 491 

MOT 5s eae ee 2,434, 446 | 82,569 | 1,729,180 | 61,539 /1, 671,560 | 59, 264 | 5,835,186 | 203,372 

@ 451,527 in number. ¢ 14,368 bushels. €1,025 bushels. 
b 82,532 bushels. a 76,290 bushels. 
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Table showing, by counties, the number of persons employed in the fisheries of Delaware in 
1901. 

Items. Kent. |Neweastle.| Sussex. | Total. 

On vessels fishing..... Py ce ase ease eR Ct eT PE ed 7p Aa Va se eee ape 2 74 
QuEvesce lena mR DOWN tS. =e aes susan soaloen ios nisin ce cteine ane 3 2 8 13 
Onn IM SHOLS NSHETICS 8.35 soo he aa cin cue Cae ama cseeew anes | 458 352 668 1,478 
PUMOILESIIORN there itccic aso cree Gels canis sSrotaloeioeeak ioe niatince Siler w nee wee 16 40 377 433 

“TORT hey eRe CRE ARE) “hagas Se Ser ne as 549 394 1, 055 1, 998 
| 

Table showing, by counties, the yield of the vessel fisheries of Delaware in 1901. 

Kent. Sussex. Total. 

Apparatus and species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

Dredges: 5 
Oysters, market, from private areas ... 86, 275 $9, 980 5, 600 $625 91,875 $10, 605 
Oysters, seed, from public reefs........ 240, 450 1,323 4,550 210 | 245,000 11, 533 

ANG VNIR AO 4 oe ae a ee emerge 326, 725 21,303 10, 150 835 | 336,875 22,138 

Table showing, by counties and apparatus of capture, the yield of the shore fisheries of 
Delaware in 1901. 

Kent. Neweastle. Sussex. Total. 
Apparatus and species. 

Lbs. Value. Lbs. | Value. Lbs. Value. Lbs. Value. 

| 
Gill nets: 

JAVON TOG eee Ses Sane CB Gores oa ae eese 44, 670 $396 16, 820 $181 61, 490 $577 
(Cae fisher as fe aE 14 PdOOS ETON eo eee ose ee 1, 200 53 15, 600 773 
Gronkersiy chose eons 700 28) esha astelmaceaeae 500 9 1, 200 37 
MU e ee ane ee tecione 1, 200 PA Scenes oe | Copae pL |Saoceae eee ccmemore 1, 200 20 
IOUNO EIS Syne ee ae ESSERE SSS Scania bes acsAcal a araan mee 4,150 166 4,150 166 
erchawihite:..2 290.22 s-o5" AE 7808 SOL Ma Rp eee eee eae eS cae 39,950 | 1,678 81, 730 4,690 
Tenll oly Spee ge ten aed al = es 2,300 TPA eee Sel bee sac 4, 000 160 6, 300 282 
SG | ee ee eee ae Se 127,080 | 5,356 |1,010,0i2 | 40,003 99,471 | 4,982 |1, 236,563 | 50,341 
Squeteague...-5.2....-...- 800 dsl ees Ras eo See Sede 28, 500 340 29, 300 356 
DUGIPCOUDASS. 5. ccc. ec saoce S57 208i ea OGG eer ees ee aaa ne 7, 350 713 16, 070 1, 909 
DUNESCOM ST. se -- ee osee 24,484 | 1,185 42,608 | 2,027 8, 800 466 75, 892 3, 678 
CaVAaT Ae a Aes 4,797 | 3,183 3,350 | 2,121 2,160 | 1,462 10, 307 6, 766 

SUCKET Ae soees sees oon eee 2,500 TO eS peeve tage, | tye ee acel| | epstepePeiats tian|lers seataneca 2,500 101 

ROH Hoon eee 228, 761 | 14,939 |1, 100,640 | 44,547 | 212,901 | 10,210 {1,542,302 | 69, 696 

Pound nets: 
Carp; German?.--= 3352---- 30,000 | 1,800 1, 000 DON Brean terse aces 31, 000 1,850 
GHt HS eee ote ae hoe | eee ge cae nee s 2, 400 SO eee Ed I Sets 2, 400 120 
Perch: whites. -<(.os= Iogeseseacs| os59255= 200 1 eer ete leetseeee 200 12 
BQueteweue 2. .hse see ee \aucseeees asoo sae 500 LOM | felsic as are [site stats, 500 10 
MMP CO DASS Eee cee ee acee e ote somal bere aes 1,100 0 UD KO hed eee oer een al SS ree 1,100 110 
RELVES oie oe che ce ee ce ee enna 2 30 228 | Perea yel ieee 30 22 

Motels ss see eee 30,000 | 1,800 5, 230 REET A Sauce eee ees 35, 230 2,124 

Seines: 
AE WAVES...---- s---<~ Beers 8, 200 143 | 244, 400 777 | 269,284 | 3,159 | 621,884 4,079 
Gunp. German’... 50.02.2265 11, 200 BOO) | L26R SION 52892" So seieces selene oe 138, 040 6, 452 
Orsi tee ss sots ho comer Ree 500 20 49, 800 1, 660 13, 880 531 64, 180 PAPA E 
Croagkersiecn... sscscn neces | 12,100 MATE Poe eae aaee,|lraere CSS 12, 230 339 24, 330 486 
PRGUM aoe eee aie dst =r 2, 000 BGs ace wies | Sees Aes | seeceecos alate 2, 000 36 
1D) aoe AS Se eas 6 See [sae SAA eran 500 20 6, 300 272 6, 800 292 
HU QUM dersa6 eee sao ates ee SEC oe sesar Gre eae rosea marmcrat 1,350 60 1, 350 60 
MUG tis see scene sete wees | Saetone yore Sell ome eaten enna ealaseicie lee elena 5, 350 180 5, 350 180 
Rerco whites 2 oeesse 21,650 | 1,185 6, 600 240 | 112,860} 4,442] 141,110 5, 867 
{eal Fe Siege Os en Et pe Ii cicreees score levetacectasela||lererale aevcrereye | Case ates 8, 350 289 8, 350 289 
Sia ieee sais Ee | 15,960 799 2, 320 97 109,029 | 5,164 127, 309 6, 060 
Squetespuers. 2. eS e PM SZ088951 |) “AL pale aaa eet te eee 296,740 | 6,910 | 617,685 | 11,451 
Strped@pase®5- 25.6 ssc 8,575 890 2, 350 237 19,500 | 1,968 30, 425 3, 095 
SUMMA HS eres os Scere eS aes Seaiae al nate oe | teeee anes Sete coe 200 2 200 2 
Perrapin:. 69 sees 30 UD) laaseedse skllenecmseac 210 108 240 123 
MINING Ree ae ae settee comin lea acfeces|ll acing < 1, 000 BO! | eeeeieersee | scaaetems 1, 000 50 

Hi eee See eee 401,110 | 8,336 | 433,810 8,973 | 855,283 | 23, 424 |1, 690,203 | 40,733 
} | —_———ES_ _—_—————— 
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Table showing, by counties and apparatus of capture, the yield of the shore fisheries of 
Delaware in 1901—Continued. 

Kent. Newcastle. Sussex. Total. 

Apparatus and species. a Ss 
Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Fyke nets: 
Alewives $160 
Carp, German 1,325 
Catahishieeeseree sericea ee 1, 901 
EIS Pee ee neo eae oe tae 2, 824 
IRErchiseserere oct aa eee 758 
I Cye en eee eee eee 8 
MATL ces ise ron eee a 898 

Total 7,874 

Lines: 
A HUVC 11S avs Syosset eee | ates ae | een ae eee eee | NET 400 20 400 20 
COGN cpu Sask. as AN 18 ah Seared deat eee ae aE Sea [oe nae 1, 250 50 1, 250 50 
Cioly eerie stones as obo seal pecnes ses lboosenae ea as eel ayy 3, 200 142 3, 200 142 
PN CL At ese ee ay xe: Oe Sica || ee ee Call yee Mra) de ee yee I em 1, 500 UB) 1, 500 75 
tele) WOR CCISS Aercourie Der oe a Cia aN OILS Mote e ion a eee oereGore 500 25 500 25 
Hqueteaorue meas eee '50S300)|) ME 23089. gee ane | eeee eee 24,700 868 75, 000 2,098 
ANY DU Oya Sh = ete a ee 5 EE Un EN eee I AE Te ree, Bal ai | 3, 600 180 3, 600 180 
THINGS eee tet nee cae ee meee meet 1, 450 950 47 32, 350 1,497 

HNO UGH ae eeeihe Hea oe meee 50,300 | 1,230 1, 450 36,100 | 1,407 | 117,800 4, 087 

Pots: 
Helse oes. See essed 3, 850 231 920 97,900 | 3,930 | 180,250 5, 081 
ESO) OVS) Hs Gs RAE pe UALS [en De | Se UL Sele Ae 2, 760 294 2, 760 294 

RO tH ee ace Sau oo. 3, 850 231 920 | 100,660 | 4,224 | 133,010 5, 375 

Spears | 
IH CLS epee tink Rorceeetascbaice |. Peo SEA RSE ae ¢ a ae <= 22, 500 930 22, 500 930 

Min OnsHMets seen tee eee eens 
Carpy Germans. ses-- eee 2,500 5 21 ee eee AN |e. ees oe eS NS cece 2,500 125 
Gatfish weet ete gee fone 1, 400 FAO: ge ae es Pee, ee oes tecee ate 1, 400 70 
Per Ghin ane si seteee cee 600 BOGS Sasser eel Me a eer sete cite me tees rare 600 30 
Shae ae ok ae tee 2, 880 AAA te es pete al te 1, 200 60 4, 080 204 
Crabs sOttieene secee ccs |Sssce2ossa|joouna ses Sascsesecelsnacacu- 150,509 | 5,587 | 150,509 5, 587 

Totaleies.5 — ees aoe se 7,380 369). | Sela ae INS eee 151, 709 5, 647 159, 089 6, 016 

Dredges, tongs, ete.: 
Oysters, market, from 

publiccareas: es) e- 344/939" 185989 Le. ce cme selleoee -e oe 232, 785 9,710 577, 724 28, 699 
Oysters, market, from 

private areas............ 8, 701 G864| asec cae ee eee eee ee ( weties'oe 8, 701 986 
Oysters, seed, from publie 

BIGGS Meee erie sates ete nals 289, 030 | 10, 785 289,080 | 10,785 
Clamps Aad <3 a3 2 22s 640 90 8, 200 1, 203 

EI Woy es ee os ae ee ee 643s o1 ON S80sc00) ae aeeeee ee secon 240,345 | 10,823 | 883,655 | 41,673 

Other apparatus: | 
Keim oven apsseeeseccee see ae 720, 400 DSOOW |< aomica ais, 5| |e nemesis MPR eas [a ahetese jars 720, 400 2, 380 
ROLLA UMR Saar cyoeieis oa hae cine ecto eee eae He eeisintatosel cm seeese 242 346 242 346 

Ro teleec: oat aN oO 0G) | Seo, ee eee 242 | 346 | 720,642 | 2,726 
Grama totalissea-sseeee 2,107,721 | 61, 266 |1, 729,180 | 61,539 /|1, 661,410 | 58, 429 15, 498,311 | 181, 234 

The menhaden industry. 

Items. No. Value. 

WA CLONES = 5 acetates. afer oof taiooaeine eee see igen Hh «<< Sewe swacmeeneeseeee se aa 1} $300, 000 
Cashicapitale cas bua n 2 roc epee ae ee oteia a Cee eae) ene oe oe ol nts, 200, 000 
PETSOMSIMM A CLONES = eck cals aries orier tm oie ort tee ORI meialc cian SSSR nC ee eae 250). 0 eee 
Menhadentutilized, 2226 2 lons so eeetyeke cae lec coe RE Eee On EEE cere 154, 200, 670 231, 301 
Tons of dried serap * 3,314 69, 598 
TONS OV ACAI Atedisenrap sats cts: barre eee aloe siete Bee Pe ere once 11, 892 120, 273 
Gallons of oil made\......... Es, PEON LAL See Sen RET Sk aici ye OP are 582, 584 136,111 
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FISHERIES OF MARYLAND. 

In 1901 the fishery products of Maryland show a small increase in 
value over 1897, at which time the State ranked first among the Middle 
Atlantic States in the value of its fisheries. Notwithstanding this 
increase, the State is now surpassed in the value of fishery products 
by New Jersey, Virginia, and New York. The value of Maryland’s 

fishery resources depends largely upon the oyster, the yield being 
worth more than four times as much as that of all other products 
combined. The greater part of the capital in this fishery is invested 
at Baltimore in oyster canneries, shucking houses, and dredging and 

transporting vessels. 
Though the oyster season of 1900-1901, compared with 1897-98, 

shows a decided decrease in the number of bushels taken, there has 

been an increase in the value of the catch. The best catches by dredg- 
ing vessels were from grounds in the upper part of Chesapeake Bay, 
and being near Baltimore were sold direct to dealers there instead of 
to transporting vessels. 

The diminished supply of oysters on natural beds in some localities 
has induced many oystermen to engage in planting on private beds. 
The benefits of oyster-planting are already apparent, and the future 
promises greater success, provided more ample protective laws are 
enacted. It is difficult, however, to pass laws that would suit both 
oystermen and crabbers in Dorchester and Somerset counties, as the 
crabbers object to crabbing grounds being taken for oyster-planting 
purposes. Maryland oyster planters have also suffered considerably 
through a law passed by the State of Virginia prohibiting the ship- 
ment of seed oysters from that State, thus cutting off a prolific source 
of supply. Before this law went into effect Maryland planters could 
obtain their seed oysters from Virginia at an average cost of 15 cents 
a bushel, while now the prices range from 20 to 40 cents. The prin- 
cipal sources of supply of seed oysters are the Potomac, Little Chop- 
tank, Choptank, and Honga rivers, and Eastern Bay. The most 
important planting grounds are in Fishing Bay, Pocomoke Sound, 
Chincoteague Bay, and the Nanticoke and Wicomico rivers. The 
planters in these waters are assured of a considerable degree of 
safety, as the crabbing industry is practically of no importance there. 

The following extract from an editorial in the Baltimore Sun of 
April 20, 1903, may be of interest as showing the attitude of those 
who advocate more extensive oyster planting: 

Oyster planting.—A dispatch to The Sun from Prince Frederick says that many 

tongers in Calvert County have taken up lots for planting oysters. This is gratifying 

intelligence and indicates that the oystermen are beginning to awaken to the situ- 

ation. There has been much complaint lately of seed oysters being taken from the 

State. It is to be hoped that a great number of lots will be staked off before the 
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supply of seed oysters is exhausted. Then the oyster planters will have to go to 

the legislature for the enactment of a law which will protect them from marauders 
who come by night and carry off their property, as well as those who despoil them 

by legal process. The present law under which these lots are staked off and planted 

affords no manner of protection to the industrious planter. Planting on natural 

beds is prohibited, and the common practice is for persons interested to wait until 

the oysters in a private lot are marketable, and then they go into court and prove 

that at some time long past the lot staked off was a natural bed. This is easy to do, 

as in past years nearly the whole bottom of the coves and creeks where oysters will 

erow had oysters on them. After this proof is submitted the court orders the lot to 

be vacated, and then outsiders carry off the oysters which have been planted. This 

has gone on so regularly and persistently that it is surprising to hear that men will 

take the risks. If all or a large majority of those interested in the oyster industry 

in a locality become planters, then all will be equally interested in protecting the 

beds. Then the oystermen will, perhaps, cease their opposition to the enactment 

of a law which will protect planters in their rights. * * * ' 
While Maryland is neglecting her opportunities and frittering away a vast mine 

of wealth, other States, by enlightened legislation, are growing rich from oyster 

bottoms greatly inferior to ours. Not only is a great food supply disappearing, but 

people are losing a profitable employment and oyster canneries are moving from the 

State to other States where a supply of oysters can be procured. 

As arule, oysters are marketed as soon as caught, but at Solo- 

mons, Calvert County, and vicinity the oystermen bed their catch and 
let it remain down for a better market. This insures an increased 
price, the oysters having a chance to fatten. This is especially advan- 
tageous during the early part of the season, when the oysters are 
rather poor and the demand for them light. 

With the exception of Baltimore the most important oyster centers 
in the State are Cambridge and Crisfield, the number of men and 
boats engaged in the fishery from these towns being very much greater 
than from Baltimore. Deal Island, Oxford, Tilghman Island, and St. 
Michael also have large investments in this fishery. 

Clams.—Clams are of commercial importance in only two counties, 
Somerset and Worcester. In the former they are taken in Pocomoke 
Sound by fishermen from Crisfield and vicinity. In 1901, however, 
a few men from Fairmount fished for clams to a limited extent in Tan- 
gier Sound. In Worcester County the entire catch is taken from 
Chincoteague and Sinepuxent bays. 

Crabs.—The crab fishery is next in commercial importance to the 
oyster, though the investment in boats, apparatus, and shore property 
is small compared with that in the oyster fishery, and practically no 
revenue is derived from it by the State, as no license of any kind is 
required, except in Dorchester County, where a fee of $2.50 is charged 
for the privilege of scraping. No restrictions as to seasons or size of 
crabs are imposed. There has been a noticeable increase in this 
fishery since 1897, and the outlook for the industry appears bright, 
though the catch in most localities in 1902 was small. The demand 

for both live crabs and crab meat is constantly growing, and the 
number of factories engaged in the preparation of crab meat is 
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increasing. It is not unlikely that in the near future there will be a 
demand for crabs during the winter as well as in the summer. 

Practically the entire 5 catch of soft crabs is taken in scrapes and scoop 
nets, though a few are caught in small seines of from 40 to 50 yards in 

length, ehieh are handled by two men. The seines are used inter- 
cieiacaky with scoop nets, the latter being used on low tides and the 
former on high tides or when the water is too thick to see the crabs. 

With the exception of a few hard crabs taken in scrapes with soft 
crabs and in dredges during the oyster season, the catch is taken on 
trot lines. These lines vary in length from 200 to 1,000 yards, and 
are baited principally with beef tripe and eels. As the transportation 
companies object to handling tripe, it is being superseded by eels. 
Though the crab industry is of greatest importance on the eastern 

shore of the State, quite a number are caught on the western shore, 
and in 1902 increased catches were taken in Anne Arundel County and 
in the vicinity of Solomons Island, Calvert County. The preceding 
cold winter seemingly did not affect the supply in these counties, and 
with the decreased catch on the eastern shore and advanced prices 
many residents of the western shore were encouraged to engage in the 
fishery. 

Shad.—This 1s the most important species of fish taken in the waters 
of the State and, together with alewives, is the incentive for a great 
many men to engage in fishing. This is especially applicable to the 
gill-net fishermen, who set their nets as soon as the run of shad begins 
in the spring and fish until the close of the season, when the nets are 
laid aside and other occupations are followed until the next spring. 
Although the investment is small, the shad fishery sometimes proves 
quite remunerative to a large number of men. With the exception of 
Betterton and vicinity, where the catch of shad in gill nets was excep- 
tionally heavy, this species shows a falling off of nearly 50 per cent in 
1901 compared with 1897. It is probable, however, that the decline 
is only temporary, and is attributed by many fishermen to the late and 
cold spring, the low temperature of the water in the rivers tending to 

prevent the shad entering for the purpose of spawning. While the 
catch was small, the fishermen were compensated to a large degree by 
advanced prices. Shad are taken principally in gill nets, pound nets, 
seines, and bow nets, five-sixths of the total yield of the ante being 
from the gill-net and pound-net fisheries. 

Alewives.—Alewives are next in importance to shad and are taken 
during the same season. Practically the entire catch is secured in 
pound nets and seines, though in some localities many are also caught 
in, gill nets. Like the shad, and for similar reasons, they show a 
decrease in 1901 as compared with 1897. 
Menhaden.—The increase in this species over 1897 is due to the fact 

that during that year the factory at Crisfield purchased its supply 
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from Virginia vessels, while in 1901 it employed its own steamer and 
bought only a small proportion from vessels outside of the State. 

Striped bass and white perch.—Striped bass is one of the best selling 
species taken in the State. Very little change has taken place in its 
abundance, though it was a more special object of capture in 1901 than 

in 1897, an increased number of purse-seiners fishing for this species 
and incidentally for white perch. There has been a noticeable decline 
in the catch of white perch since 1897. 

German carp.—W hile this species is not of great importance com- 
pared with many others, there has been a large increase in the catch, 
especially in Harford, Kent, Calvert, Cecil, Charles, and Prince George 

counties. One small pound net set in the Patuxent River, off Calvert 
County, caught 10,000 pounds of carp during the fall of 1901, which 
were sold at an average price of 4 cents a pound. 

Gar pike.—Vhis species is not of great importance in any one local- 
ity, but in the aggregate quite a number are caught in pound nets 
and shad gill nets. They are sold principally to eoiored people for a 
few cents a piece and it is not uncommon at some places to see several 
colored people awaiting the return of fishermen to buy their gar pike. 

Terrapin.—This fishery has decreased in value within the past ten 
years from $22,333 in 1891 to $1,139 in 1901, and it is now followed 
in but few localities as a business, most of the catch being taken inci- 
dentally by men engaged in other pursuits. If this decline continues 

it will be only a few years when the terrapin will be practically 

extinct in the State. 
Other species.—Other important species are squeteague, cat-fish, 

butter-fish, sturgeon, and eels, all except squeteague and butter-fish 
showing a decrease since 1897. The increase in these two species is 
chiefly due to the extension of the pound-net fisheries in the Atlantic 
Ocean off Worcester County. : 
Apparatus.—Taking the value of the catch as a basis, the most 

important kinds of apparatus of capture are tongs and nippers, 
dredges, pound nets (including trap nets and weirs), seines, crab 
scrapes, lines, gill nets, scoop nets, and fyke nets, in the order named. 
The catch by ieee kinds of apparatus ranged from $1,873,905 worth 
taken by tongs and nippers to $24,211 worth in fyke nets. Minor 
forms of apparatus were used, but their catches were small. 

With 'the exception of $14,384 worth of clams and $99 worth of 

terrapin, the catch by tongs and nippers consisted of oysters. ‘lwo 
kinds of tongs are.used, the ordinary shaft tongs and the patent tongs, 

the former being in much more general use. The employment of 
patent tongs is confined almost exclusively to Kent, Calvert, and St 
Mary counties, their use being general in the two latter counties near 
the mouth of the Patuxent River, where they are especially advanta- 
geous owing to the depth of water being too great in most places for 
shaft tongs. The shafts of the latter vary in length in different parts 
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of the State from 16 to 35 feet, an average being about 18 feet. The 
use of winding gear for operating patent tongs makes necessary the 
employment of larger boats than for shaft tonging, these larger boats 
being generally used later in the season for dredging. 

Pound nets are fished principally in the spring for shad and ale- 
wives, but very often they are set in rivers in the fall for striped bass. 
Two kinds of seines are used, haul and purse seines. The former 

are used principally for alewives, striped bass, shad, white perch, and 
other fishes, while menhaden, striped bass, and white perch are the 
most important species taken by the latter. Haul seines are usually 
fished in the spring, but often in the fall also. Purse seining for 
striped bass and white perch is carried on during the summer. Haul 
seines are in most cases fished in the rivers, an average crew consisting 
of from four to six men, except on the Potomac and Susquehanna 
rivers, where longer seines are used. The longest seine used on the 
Maryland side of the Potomac River in 1901 was 1,600 yards, 22 men 
being necessary to handle it and look after the catch. The longest 
seine used in the State was on the Susquehanna River in Cecil County. 
Its length was 2,200 yards, and there were 65 men in the crew. Purse 
seines are fished in the open waters of Chesapeake Bay for menhaden, 
striped bass, and white perch. Almost the entire menhaden catch of 
the State was taken by the steamer already mentioned as being owned 
at Crisfield. Purse seining for striped bass and white perch is confined 
exclusively to fishermen from Kent County, Rock Hall being the center 
of the fishery. Vessels of about 5 net tons and over are used. The 
crew usually consists of seven men, and a trip varies in length from 
one to two weeks, according to the abundance of fish. This fishery, 
while not new, has been prosecuted more vigorously during recent 
years than formerly and has proved quite ‘profitable, notwithstanding 
the large outlay and heavy running expenses. The crew, as a rule, 
work on shares. 
Two kinds of lines are used, the trot line for hard crabs and cat- 

fish, and the hand line for sea bass, squeteague, and various other 

species. The same kind of line is used for crabs as for cat-fish, except 
that no hocks are needed for the former. Crabs constitute over 90 per 
cent of the entire line catch. 

The preponderance of shad over other species taken in gill nets is so 
great that this apparatus may be said to be used primarily for that 
species. In Kent County, however, large catches of striped bass and 
white perch are made in sunken gill nets set during the winter and 
early spring before the run of shad has begun. As soon as that species 
appears the anchors (usually bags of sand) are removed from the nets 
and the latter allowed to drift. The drift gill net is the most impor- . 
tant style of gill net used, though quite a number of shad are also 
taken in stake gill nets. Drift gill nets vary 1n length from 50 yards 
set in the rivers to 2,200 yards set in Chesapeake Bay. The longest 



494 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

are used in the bay off Betterton, Kent County. An average of those 
used at this place is about 1,400 yards. Nets of this length consist of 
sections of from 200 to 300 yards each, fastened together while fishing. 
As. the nets are set about 3 feet under water it is very seldom neces- 
sary to make any provision for the passage of vessels, as most of the 
latter can go over the nets without injuring them. Occasionally, how- 
ever, in the case of larger vessels or steamers, it is necessary to sepa- 
rate the net to allow them to pass. Another advantage in setting the 
nets under water is to prevent them catching logs or driftwood. In 
fishing one man can handle a net from 50 to 100 yards long, while it 
takes two men for a net varying in length up to 1,000 yards, or two of 
the shorter ones. Three men are commonly engaged in handling the 
longest nets used in the bay. In some localities drift gill nets are 
fished exclusively in the daytime, while in others they are fished 
during the day in the early part of the season when the water is 
muddy, and, later, when the water becomes clear, they are fished at 
night, the men usually going out about midnight and remaining until 
noon the next day. The nets are then spread out and dried before 
using them again. 
A comparatively new and profitable style of net, called ‘t buck net,” 

is used in a few localities. These are from 225 to 400 yards in length, 
from 25 to 40 feet deep, and are fished in the open waters of Chesa- 
peake Bay, the catch consisting principally of blue-fish and occasion- 
ally a few Spanish mackerel. The net is hauled around a school of 
fish, the latter gilling in it. A crew of about five men is required in 
handling a net of this kind. 
Owing to the almost complete disappearance of sturgeon in the 

rivers of the State, very few sturgeon gill nets are used; but in 
Worcester County an increase in the catch of this species is shown, 
due to an extension of the fishery by fishermen from New Jersey. 
Men.—The total number of persons engaged in the fisheries of 

Maryland in 1901 was 36,260. Of this number, 16,880 are credited to 

the shore fishery; 12,553 were engaged in oyster shucking and pack- 
ing houses, crab houses, and other occupations incidental to the fish- 
eries; 5,715 were engaged on fishing vessels, and 1,112 on transporting 
vessels. One hundred and ten men were engaged both in the shore 
and vessel fisheries. There has been a decrease of 6,552 since 1897 in 

the total number of persons engaged in the State, this being due prin- 
cipally to the decline in the oyster fishery: 

Investment.—TVhe total investment in the fisheries was $6,506,066. 

Of this, $2,297,515 represents the cash capital employed; $2,164,749, 
the amount invested in shore and accessory property; $1,137,362, the 
ralue of 955 fishing and 882 transporting vessels with their outfits; 
$553,526, the value of 11,498 boats under 5 tons, The remainder 

represents the value of the apparatus used. 
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In the following tables is shown, first, the number of persons 
engaged in the fisheries; second, the vessels, boats, and apparatus used 
and the value of the shore and accessory property and cash capital 
employed; third, the quantity and value of fishery products taken in 
the State during 1901, the statistics on oysters, however, being for 
the season of 1900-1901. 

Persons employed. 

How engaged. No. 

On vessels fishing 5,715 
On vessels transporting .-- 1,112 
In shore or boat fisheries -....-...--..- 2 hE SOE See Ree? eee tt Cee ea tees ea oN A 16, 880 
MBOPCRINORM sce sch ae oe SoS = Food «Sere EERE Ie Ae tes taco Raise eo eet en tis Oe. eiceee, See 12, 553 

MOVIN § Se Se ee ee eo eee ree en eet en SE Eee I ee ieee toh ett eee 2 Seer SE IE 36, 260 

Table of apparatus and capital. 

Items. No. Value. Items. No. Value. 

MESSE ISiiSHiG 2s ae Jarae ian a oi-i 955 $512,955 || Apparatus—shore fisheries: 
MOMMALCS. -- ase - ce --6- a= TOSS UG Reese eeeeee SGINGS tee cee chic oe emese b 312 $28, 648 
Wintiibestee ese n tees See seal! ake one 198, 089 Gillinets! 22 a6s 6 Se see © 3, 653 34, 660 

Vessels transporting. --.----- 382 374, 200 Pound nets 222-62 --.2 ses 997 98, 765 
ROMNALE = 24 nee asian - OF 206i | paces ee = ee Trap nets and weirs ...-. 20 500 
Outfit... 57,118 NV Ke MetSa- see scecis ene 4, 064 1B 

IBGHIN eee nee isn Bacaiocie 593, 526 Trammel nets a18 1,570 
Shore and accessory prop- BOW DCtsS2 2 2se2e2 conse 106 529 

Gini? Qo qcc eee eae ee Seer opoes Seer ane oee 2,164, 749 Minormnets sata sas 2,144 837 
WASINCH Dbl ae tiers sees acees | orem 2, 297, 515 MIN CS ar ot eee vote eicece Soa aie seg one 4, 722 

Beli pots: hee secon cece 3,149 1, 678 
Apparatus—vessel fisheries: SDCBES aoc wyess = seciee ein 25 33 

Oyster dredges ....---..-- 3, 570 51, 730 Oyster dredges........--- 2,183 20, 576 
Cra piSCEApes-c0--s5-s--- - 178 607 Crab) serapes( st sae=22= 2, 653 9, 640 
ROWE pee iss aaa = lala ors = > 54 512 Tongs and nippers...-.-.-- | 13,959 84, 580 
Slerieve see Se eee a6 1,385 eee ae a 
IDS OES Gates oe se aoeoseee 1, 240 570 Totals 2 cess soe ee eee [ees are 6, 506, 066 

a Total length, 1,445 yards. ¢ Total length, 348,061 yards, 
b Total length, 60,640 yards. a Total length, 7,520 yards. 

Table of products. 

Species. Lbs. Value. Species. Lbs. Value 

Alewives, fresh...-...--.--- | 135454) 757) | 2987020) ||P SCUP iene ais acsae cee aciecisss 32, 650 $1, 019 
Alewives, salted.........-.. | 292, 400 AK D8 fral\@ Sear DASSi os. seneenss-o-jeeres 50, 800 2, 540 
BIS ORBDESSN oso. ce ee onc ae 23, 383 22a eonad, trestesec2. coe eserne 3, 094, 181 120,177 
Inst) eee 100, 145 4e37 Sr SHAG. StIbed: oss. sees see 17, 000 425 
HOLME OME eee la oc.sieis = sna 250 LOW Sheepshead =. 22-24. -=-- 2 1, 350 52 
LAVIN Ch 0k Se a Sere IS 458, 700 11,505 || Spanish mackerel..-...-.--- 2, 922 348 
(Chie Ge Ces Een ene eSeeaest| 163, 180 DE SLOP IR SPObr esac. occ sisce eee sac a 22,470 387 
@olpetinhee eee ise eee nsec e 488, 777 15,547 |) Squeteague ..-..----.--.--- 1,018, 775 26, 921 
(C0 eee eee 500 10) || (Striped! bass.-----¢-----5-4- $24,418 68, 568 
Growers se 47 557-22 = 2222 303, 405 44939) | SCULZCOMS 25 Sc me atte i= wie Sisls 107, 620 3,503 
IO fs(htt = See ee 53, 450 570 Calais see scence eee 5, 818 3, 436° 
Helstireshiie. 2222520 Jase: 334, 811 120309) WP SuCKens ee Sab as2 see amas 14, 750 281 
IDI (Sab iets PS ee 2, 200 GON |RStunietishi 822 2e ro ces «ceca 3,970 72 
MMOUNGEIS so: a4. e 3 asece. | 51, 205 126257! Othertshiss=-s-eq-2-s4>->- 2, 300 143 
Gizzard shad 6,010 1330||cCrabs) Wardi eee seee sees a9, 824,793 85, 884 
PramVvest-nsnl see Ss ss.) 2s 5 12, 800 110) | SGrabs< sont See ee. oc e 6 4, 303, 582 202, 563 
Hickory shad 8,315 209M | SUMS es eee rreetee eclae 728 708 
manipehishierss se. -s2. 2". aoe 7, 215 955 || Oysters, natural rock .....-. C36, 298, 717 | 2, 732, 274 
MAC KENG Weep tees eee see se 1,800 180 || Oysters, private beds.....-.. a3, 500, 210 299, 244 
Menhaden is. 354822 252.5 7,122, 230 Tl S7o4| | Olams aren sssee ee eee se € 107, 600 14, 384 
Mallete ess osecceescca ott ae 35, 295 SOO) i mrblesss225- ee... seta a bres 4, 835 203 
Bere! wiitessece sts tee } 452,815 25; OOH | Merrapim-s5* J 5 AS Ss2c4- 29: oe 1, 593 1,139 
Perchsvellow? <2. -5-2-- ee =a: 292, 720 SOL Wi NORS sae cee tecnico ce eencee 130 50 
Rikeee eee ae eee tention | 67, 530 5, 390 | | 
(IPOMIPANO Pecos see sb sei lee 140 14 Total essaachesc esses 82,975, 245 | 8, 767, 461 

229,474,379 in number. 6 12,910,746 in number. 
2@500,030 bushels. 213,450 bushels. 

¢ 5,185,531 bushels. 
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Several fishery products shown in the preceding table in pounds, 
for convenience of comparison, are presented in the following table 
in number and bushels, as usually marketed: 

Products. Quantity. | Value. 

Crabs; shard! ccesjars)-cet cas cp cise.e ae eda ate Be Se REO eS anaes Seat number..| 29, 474, 379 $85, 884 
CONF OS ASO) Ilha eee Secs SOS Cee eee ee eee een hE Dany SeeieEet sea Soasonas do....| 12, 910, 746 202, 563 
OystersharatuTal TO Ck sae No Hse cote eee ee a ee ere bushels..| 5,185,581 | 2, 732,274 
OVStersapruivereipedst sass oaec eet one Sen aes seein ome Seam ete eeteciats sae dors. 500, 030 299, 244 
Clams a decsrep at en ceyes ae sa sceer selene Sersiow amis Seems os als ee eee een eins doses 18, 450 14, 384 

THE FISHERIES BY COUNTIES. 

While the fisheries are prosecuted on both the eastern and western 
shores of the State, by far the larger catches are made in the former 

section, this being particularly true in the case of oysters and crabs. 
Somerset and Dorchester counties possess the most valuable fishery 
resources in the State, this preeminence being due to oysters and crabs. 
Dorchester leads slightly in the catch of oysters, but Somerset’s valu- 
able crab fishery more than offsets this advantage, three-fourths of the 
State’s soft-crab catch being taken in this county. Practically all of 
these are handled at Crisfield and Deal Island and shipped from these 
points to the large cities throughout the United States and Canada. 
Talbot County leads in the catch of hard crabs, the principal part of the 
catch being used in factories, where the meat is extracted and shipped 
in tin buckets. Most of these factories are located at Oxford, St. 
Michaels, and vicinity, and Tilghmans Island. Large quantities of 
hard crabs are also taken at Cambridge, Dorchester County, and Mount 
Vernon, Somerset County, practically all of these being shipped alive. 
The fisheries proper are prosecuted to the greatest extent in Worcester 
County. This is the only county bordering on the Atlantic Ocean, 
and most of the fishing is now done by means of pound nets, which, 
since 1897, have increased from 1 to 7 in number. Talbot ranks next 

to Worcester County in its pound net fishery, the principal catches 
being made in the Choptank River and in Chesapeake Bay off Tilghman 
Island. Squeteague is the most important species taken in Worcester, 
and shad and alewives in Talbot County. 

Increased values are shown in 1901 compared with 1897 in the fisheries 
of Anne Arundel, Calvert, Charles, Kent, Queen Anne, Somerset, and 

Wicomico counties, while decreases are shown for the other fishery coun- 
ties, especially in Caroline County, where a decline from $22,012 in 1897 
to $5,787 in 1901 has taken place. This is due almost entirely to the 
decrease in shad. With the exception of Charles County, the counties 
showing increased values owe it to the better prices received for oysters. 
A decided improvement is shown in the crab fishery in every county 

except Kent and Queen Anne. This compensated to a degree for the 
poor showing made in some of the other fisheries, particularly the shad 
and alewife. Harford and Worcester counties are the only counties 
showing an increase in shad. The former county represents a natural 
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increase, while in Worcester County it was due to more extensive fishing. 
Ov the basis of persons employed, the most important counties are 
Baltimore (including Baltimore city), Somerset, and Dorchester, where 
9,642, 6,340, and 5,229 persons, respectively, were engaged. Balti- 
more’s lead over the other counties is due entirely to its wholesale 
oyster trade. The extensive haul-seine fisheries formerly prosecuted 
in Cecil County are being superseded by pound nets, the advantages 
of the latter being reduction of first cost and economy of operation. 
Baltimore and Kent counties have the most important fy ke-net fisheries. 

The three following tables show the extent of the fisheries in each 
county of Maryland in 1897: 

Table showing the number of persons employed in the fisheries of Maryland in 1901. 

On vessels | In shore 
Counties. Sn vase transport- |} or boat SRores: Total. 

8: ing. fisheries. ; 

ATIMOPATUN GC oc cleo msiseiscminsts coeeiees Genes 61 127 1, 962 375 2,525 
MOTE maces = = aoa ob sas incct-momiaseewiatetoree 1, 257 243 170 7, 972 9, 642 
WRI Ente ocak ca hcmeisne cl estaseecaui Selse me 209 82 1,195 10 1, 496 
CaMOUMe Semcon. oe escman sc amibsnalscesieseeee cal siccc amet ccslleeneccceees ID(s | Scceesceoe 157 
Geeeae sea ence mee ceecactncsses ateece oe so Stee de 2 341 4 347 
GRATES Hee anes 5 eee sc cinassacece eee 6 12 653 45 716 
INGREHCStON EL = Se teecsc cia arse cote tates 1, 791 146 2, 243 1,049 5, 229 
EPRLOTO poses ee Feet oe wwe omnia aeiteieis oeelaes selbisees 6 468 154 628 
RE Te teense wee doc whee classe eats sueece 35 69 1A eee boeses 1,275 
JERI (GOO RES oa Soe Resor So bos acacheeareed| hapescboeese| Goacecscenss SOP eseaaeeceae 80 
QuepneAnness 2. lose Ses cele ses asseel he. 2 36 Doe Oa ee cnece cae 1,317 
Sie RD ae a ee ee eee eee 36 69 aval Wy i@eeenondcece 1, 220 
Shai! = Se ee ee eee ceacer dace senceee 1 912 155 2,772 1, 501 6, 340 
BaD OGeeatee e soee ac pe class ssid s seeiete Seca 366 70 1, 559 1,049 3, 044 
WVICOMMLCO Meet ee nse cc apex ocicis sineisis se semiec elnino 40 58 975 379 1, 452 
MOL CON DELI aict tame reenact -eeeeitae ecinelqaseace sees 37 740 15 792 

THOT bce a EE ee eee eeeae 5, 715 Ti 16, 880 12, 553 36, 260 

Table showing, by counties, the vessels, boats, apparatus, and shore property employed in 
the fisheries of Maryland in 1901. 

Anne Arun- 
el Baltimore. Calvert. Caroline. Cecil 

Items. 

No. | Value.| No. Value No.| Value.| No. |Value.| No. |Value 

Wesseldfishin gy... <22--2525 13 | $5,750 146) 8325450"! 43: 1822300! cen c|Sseccecl-sceeee| eee cene 
PROMMALC sea ccs ees e cate coe 1194) esses 3; (DOU! sa aeeiee soe 010.0) BEBE Oo Ano peoeeet isecacnd] Sosbecn 
Outiti@es sce se-- 25/055 aa\Secnnle anaes 52D) eee 58, 005 |..... 6, 935 

Vessels transporting 57 | 35, 800 68 95,350 | 24 | 28,050 
PROM AEC, ceinaiecisinie ss ‘ 
Outfit .. 

Bettsiete. Gece assutcseececiceer 
Apparatus—vessel fisheries: 

Oyster dredges 
IUCN See Sep BeUeDaTeosee 

Apparatus—shore fisheries: 
mE MeStee em ce vce Goce oees 58 | 1,225 32 3,144 | 11 640 8 790 6 |) 3,025 
Guillimetss=-225s0...coccccce 43 423 18 215 | 82 197 | 191 | 1,187 297 | 4,291 
BoundmMets) =\ 25%. s--ssiese 56 | 5,580 4 230 | 62] 5,910 9 350 150 | 9,935 
Hiyeanetem os = sii 3s 2 oo een ee cee 1,702 A093) (Meee een 34 152 | 1,134 | 1,460 
Trammell nets..:.-<. 2... 1 50 1 Bil eigecac bocueea| Geciod (tacesns 4 255 
MAMOM MEGS 255 c5 sec enc 157 83 6 20 | 100 20 1 aleiseen sclerosis 
PaCS eects Ace aas clea aaatewalosioaars ALON sce es pM eee 0G lel eee 22) Wiis erasis lemmas 
eli potseen + = 2 2soccmcsa| eles sels meen 147 71 | 152 TS aeoel econ 130 93 
Oyster:dredgves....c\scs--2-- 16 DY best ecelisisienainecns oOo ea (ee 7 eee eee paaemool moccacr 
Tongs and nippers....--.-... L687), 20364) | cnc |e aceon GSE IAT eccnic ete cen | Mteetoret tieeerere 

Shore and accessory property.|...-.-- Di OAs |ln ciere ore 1, 814,655 |..... 968s) 5o- =. 2: SDD) |L eee mere 7, 200 
Cash capital’: .. jonc.ccsssecs-|o=2s5- LON SOOT Senceee 1, 968, 350 |..... SOO Reese | eee | ameter 500 

AOC SSR Se ee ees i Paka esses 450b1 227) le acne LOS) 482) \I\s ei <e< 5,533. |. 2... 33, 504 

Notge—In tables for Maryland showing statistics by counties the returns for Baltimore County and 
Baltimore city are combined. 

F. C. 1902——32 
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Table showing, by counties, the vessels, boats, apparatus, and shore property employed im 
the fisheries of Maryland in 1901—Continued. 

Charles. Dorchester. Harford. Kent. 

Items. 
No. | Value. No. Value. No. | Value. No. | Value. 

Vessels tfishtim eye soa -rslasttmisiere 1 $400 SSRIS, 1d: |... <2. = 2222 ees es. 5 $2, 650 
Monnagece sts. f2-e ass. tt Qh zt beasecee 2) COSMO. 2S So oe Sollee eee 88). tesereere 
(OMIT RASS Oa NBaseae anbaceane Ber asa 210, || Se occ ae HO} 7DT || neces c:| tee oem ae See 1, 560 

Vessels transporting ....--..-- 4 1, 950 44 55, 450 3 $3, 400 32 18, 050 
RONMAS Creac= a eesseeine ss 5 
Othe ses 5-2 ast ee 

BOIS eset Ss ace ae 
Apparatus—vessel fisheries: 

Oysteridred ses== a. sae ees 
Crab S@ra pes sse---s- ee 
MONPR mone asec eeete ose 
Sein ested. 2. tosciigese ceca 
GLOSS saeco necmiaaseeaoe 

Apparatus—shore fisheries: 
Seiness 4: 224. 22 ch seesse os ciclo 
Gilllimets, <5 sahes Jae chee sere 
PounGdimetsiys4-s-seee eee 
Trap nets and weirs ..--..-.. 
Rykeimets. 2 22s 2 tem sso 
‘Rrammelimetshesaseeen oss 
Minormets2 ies ase. see acseiers 
NGIMVES Ate ae see 
Hel POS A cess em eee = 
Oyster dredges.......----.- 
Crab: SCrapes jcc scs.s-asae6- 
Tongs and nippers-..--.---- De : 

Shoreand accessory property .|.------ G5AG5 tance ee = (BG llaoesscae 38; S00s Sa eeeeee 3, 
@ashicapitalea sac 2 steleesessecleseccee GOOKES2.ees 935440) | Reaemane 2,500: | - 2-0 cee 

Notalsci oes ssessaac-lcesaee AAS O3Gheaecace = 510; 969i ees aee 71,965. peeves 95, 382 

Prince George. Queen Anne. St. Mary Somerset. 

Items. 
No. | Value. No. Value. No. Value No Value. 

Viesselsfishing..2 3a... sacesee| see ost aeeeeesies 1 $100 6 $2, 600 336 | $203, 215 
NOM AS CN ee eceeeee ech soe Sel nee eeormcee Gh acossennes BO Welcla <je-ererase 3, 411 | Pees 
OU DAG eS RA Se rs Sai ee Se ee eels omer SO: | eee 1) 95: loners 60, 713 

WESSElsitransporbing Sasseae sleesece| eee eemcee 16 10, 900 23 14, 100 50 56, 425 
TONNE Crs s2 sac se esterase cc caleoace sa] sic seleeiccis TOL | Aa etesoeeis 390) Zecca 1 S13) Sasa 
Outht Ress cssaaeeactees to sed| coe aecnilaeee en Geis | meta 2 LOO! hermis seraraa 3,045"). see 7,506 

BOats! si esesines ck sbaczinckiccene 33 $940 777 34, 080 644 34, 990 2, 817 128, 375 
Apparatus—vessel fisheries: 

Ovster:dredges:cets.. thc haloes eee |oeeshocoas 4 20 14 265 | 1,208 18, 180 
CraPISCTADES: -ceiscee seen fey sce eel ecine ein atee | Se eencee| Sec ome mae Ep ace line ieee eee 61 221 
UG Sosnasbbooesoeceouagos [enebtio| tance ence ltemeiemec| seetccsete 1 14 |. c2cekelseeeeeee 
SOMOS = <fee can tiocice aithe sinai= malls oeimtacd,| swat em aiatea emis bicelles & coer See eee cowie ctereaie 1 700 

Apparatus—shore fisheries: 
SCINCS Aho. a) emasis'= cele ee ee 12 1, 855 29 764 1 200° | 2. 2 <jsn| eee 
Gillbmetsrs Saecsetn Stee cece 22 128 47 325 7 295 30 230 
iPoundinetsieeercecssss ce 5 450 26 1,415 47 6, 140 39 4, 040 
Trap nets and weirs ...-.--- 1 QB lons.cc'afetelllsetee seitet eit | Sele, oe nel ask? wae | os Sree eee 
Hye Mets ope see cea eeeeles oe 24 ANON | Rares Sree | es cere 45 540 
Bowilets. 2.6 acacce= cise eee] cami |eSe ee isrec | serclelelanla| etc Ss crea slow meee oll rere Berets 24 120 
Minor mets: 2iescescceee ced Sc ee =e iace anaes 36 14 50 13 | 1,443 562 
TIME SHE AAS Saas es cae ce eet See eee || ince sal heres 99) |e eee Ye Re 315 
IHepOtsis.s sete wae soot ee hal ene aes see cence 92 78 40 40 155 85 
PS OG Sls GORA ean aaaOnaaceae nese s+] [4 oosacect tans bedl AaHoee sce testis |acacieawse 19 30 
Oysteridred ess 2) css). 41 soe Stes tee eer wes emeistetS sell sia crete cree 75 393 932 9, 096 
Orabiserapesias---teteececickallesooscs| oc nee cess [Seemeies else & sere ciem|= een late a] eretere eer 2,431 8, 876 
Mongsiand! Mippersias eee. 4 |paacte==|soee steels 2,255 12, 245 975 5,028 | 1,506 9, 275 

Shore and accessory property.|.-.---- 44g) eck aise WOBDil) ites DDN See eeee 117, 203 
Gashicapital >. a asee sec tinwe eal nate hee bee cciemnsta| Wess bateel| ieee IO | Seite tl erserae ees | Aer 151, 250 

Rotailllscc5secrees cee setes|| Morne ierake By teh Wiel eeesio oc 64S 975) Se ssa. 69) 020")- sees 776, 957 
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Table showing, by counties, the vessels, boats, apparatus, and shore property employed in 
the fisheries of Maryland in 1901—Continued. 

Talbot. Wicomico. | Worcester. Total. 
Items. 

| No. Value. No. Value. | No. Value. No. Value. 

MeSSeIS Haine 35.2562 5-5545 | 66 | $36,700 7 SHPO Pee 955 | $512, 955 
“ROY ELOY) ns OS ee ee en O78ul: oc ee : De cs ees ees eeeeeee LO! Sis sees 
(ORL Seed eeu See eee en eee HBS.) ||. ieee B48 chs clereial ocicio amie t salle = centers 193, 089 

Vessels transporting -........ Zale 20.2 18 20, 550 15 382 374, 200 
PROTA) ele. 2 osc cata wie siciee os BB0s |S aee SOD) |. cme 269 9256) \|s- ccm oon 
MEUM Uae o252s ees cee steep A260 | reciotner 25120) |p. CLNODT MH esecee ee 57, 118 

TODS) = Sea ee oe cen Aes = 1, 186 60, 727 617 21, 657 446 11, 498 5538, 526 
Apparatus—vessel fisheries: 

Oyster dredges............. 260 | 3, 660 28 B00 | ee eaaae | esee teces RONDO 51, 730 
Mra ISCTUDGS co soe = Sars cmon doe os Soe se eet ee ace |s sae se oma cheers | mee cn ems 178 607 
LOTR 5 Se ee eee 3 | UD) Sax a0)= oe wea tanec een ears aeinell am meee eee 54 512 
DCUMC sere aic ston ala cle icln es sR ra otal levcia amseiai ees eto tare eee esate er ee cise aoe rete eres eee | a6 1, 385 
Biase tes kon et sot 165 5 LEE Maal ed Seta MEO Tal aeRO OF 1,240 570 

Apparatus—shore fisheries: 
SEIN CS se sawe ss cee aces Ses ec 17 197 3 300 67 3,590 | a312 28, 648 
SUIS TSS eS ee Bs 60 1, 141 488 4, 038 582 3, 538 | 63,653 34, 660 
IPOUMGAMe US ices maseeccc ae 175 19, 445 32 4, 200 il 11, 355 997 98, 765 
LTA MEIN AMG WelnS) fs 26 cil - casei center ecs al aemmtece| san semema kisecaon colelacceam ees 20 500 
Mykemets 2-2 -5-ccs----- #s 12 95 157 WS OLB» |aeere sais) sins oie a ers 4, 064 11, 372 
Slgren NEC eT CIS ot nae a Store| icine wi o'a | Satereloee aie'a!| b cetaeretnl| Sees sees | Slee eam lee sce se e18 1,570 
BOWING te ce ae secede Seat ees -|bacomcmarar 4 18 78 391 106 529 
INEINOR TIETS”. .42- stents 252226 30 LD! | eeiaw eee nah cces alemeadaselene ccc cee 2, 144 837 
TAGS 2 See eee See eee! | Seoaeege OZONE yatcre a SHUI lee Saeeios 29) | 2 = cmisien 4,722 

BGIMOUS tecncne <Aess soe | Sate cies |= emeeio ss 69 34 790 225 | 3,149 1, 678 
POUR 4: SSRaBE eee se eld REE Se hs eee oe | SS eas bee certare 6 3 25 
Oyster dredges.....--...--- 120 1,188 18 OG (sae Beene mace 2,183 20,576 
GralpiSGrapes’- a=. a2=> ec 25-5 2 9! arises! le winin Sateen esis caine eee ene ae 2,653 9, 640 
Tongs and nippers -..----... 2, 302 11, 478 761 4, 850 241 1,188 | 18, 959 84, 580 

Shore and accessory property.|--.---- yr. 8 a ree O8460 | weeec ce DS 27h |eececoee 2, 164, 749 
MOB SWRCADULA Lo. cre aisiotisteere.= Se salem ccice ZAOS TG ease 205000" | Soe = soma) Sere aise (oe ene 2,297, 515 

IROL SS See Peso ser eee Eameeas 267,284 Weccecces Eee) eaadocs 625469) |. cos 25 6 506, 066 

aTotal length of seines, 62,085 yards » Total length of gill nets, 348,061 yards. 
¢ Total length of trammel nets, 7,520 yards. 

Table showing, by counties, the yield of the fisheries of Maryland in 1901. 

Anne Arundel. Baltimore. Calvert. Caroline. 

Species. 
Lbs. Value Lbs. Value Lbs. Value Lbs. | Value. 

Alewives, fresh ......| 1,010,522 | $6,146 133, 600 $565 457,000 | $4,779 | 34,700 $688 
iBgecka passers: #s-b c\ae-- oo ee |e aeons 543 DO! Hse ee ees alll 2 cts SSA Se AA oe |e Ses 
iplive-fishmees 22-0 750 BY fll Acree asec ees eine 2,300 19) ct alyete cs 
IBTULeT Stee ees — coe SE... Semen se ta Sainal ae wes eee ae beeaee ac 200 HO) ee tere] See 
CHE enor ean a5 = ee 24,185 890 4,700 184 21, 870 686 2,810 95 
@ataishes ei. ee 2 22.058 11, 266 280 68, 820 1,917 24, 850 858 | 17,070 415 
@raakersas sos. ok 2,100 69) | Saree secre eee ae 18, 950 ALAS |e. ents (oe eee 
IDNs p cee = — cee | bea eee es id (eae ees] (eee ee | See 1,300 13) oe cceeeee | aeceeee 
Meise fresh. ~ 25 ons 29, 370 1, 060 13, 041 388 20, 405 TQ NE cae ee 
WlouNnGders=s-2->----: 450 72) Roe ae ol eae Oe 9,515 330" |. esses 
Gizzard shad......... 110 3)" BEARS aces  SORen en cae Seen nee See Eee aeee ae Pee se ee Lee) 
IV eS I fighies cen, see emo ee eo nosso Ea ee alle cisco 300 LO) |e ncmeeeee |b aaset 
Hickory shad ........ 1, 275 Bod eeoe ase ee a|boseoes es 2,890 74 | icsceteee| aeease 
iets 8 2se 2. ee 900 26 Pes -2e Amel coc mseesel ces eee ce |eelere see 3, 050 46 
Rereh, whites: =-.-.. 17, 820 996 16, 235 905 33, 300 2,016 | 17,020 713 
Perch, yellow...-.-.-.. 6, 650 321 120, 005 4,341 1, 380 61 5, 350 175 
Pt) re eee 750 66 26, 800 2,695 510 49 300 23 
Shad fresh ..-:-.--.. 141, 652 6, 047 10, 036 387 74, 200 3,605 | 84,250} 3,499 
SUS) alo 0 ee ee ea Bose suc 3 eens oce sel He senocacsen nae anemone 150 NVA pRereeane| lo asencc 
Spanish mackerel’... |. 6 22. suao|seaeseencer => seeed|ense sane 100 IP Roe so seh Aacrome 
SO Ree ce SSE Osea Sacer ae seone| (Seam ce sel Meme ena [eae Sees 1, 000 28,22 <criesel| seme 
Squeteague .......... 2,615 | SO eset rca Penae ae een 5, 850 pr eee Lee eS 
Striped bass. -.:.-:-.. 36, 902 3, 021 53, 555 4, 808 47, 300 3,977 3,015 133 
DOUCET eee See cc al acceeue See eee a eens 1, 830 DOE caiiaee es ar llaja\cee siareic| oe tea nt | 
SITIOS tC Coe or eee ae 1, 100 D2 sco Se cpealemallere cbcmaralcaet eeitepect |e sist ccc,c|oa5 eet ee| eee 
Menem ishiee Ar. sate alee ona > eee ben seat 1, 000 PL RE Oe Ea ae Meu Seeoacl Isanbencre scare se 
(ranpss hands. 2s=. 5 1, 162, 565 8, 794 480 12 181, 333 BS 4a | Shares ees oll eres S 
CrapsysOtie se ccen. ee 171, 267 14, 435 16, 288 1, 258 60, 266 p39 | ee ee ae laste S 
Shri peers are | area tae e [saeceeme 728 708i |eoceeeseraoe bebe noe | pemenee NESS 
Oysters, natural rock.| 4,398,702 | 350,758 | 2,297,050 | 229,515 | 1,705,690 | 147,400 |.........|......- 
OVSLETSsPLUV ALE COS2|</o56 acceso osccieccee [aces Seen ae-|Seameeeee 55, 720 65300) oases see lemeceee 
PUTtlessse cs oace esses 125 6 60 2 aietacasa emia oll mrercloce ainiatell oemctee cies Teter 
Wérrapin 222. sesecs ee 138 1 Cn ee REI Orel Rm Brac pal ROoc eee oc ace aeeter raatcel (seein oe 
POSS Ree = san cone one. |' moose cuoleossancbe 130 DOM sess s jecrrnt| oa sooner | seerenines | Seeeene 

ROteeaee ea. 7,021, 214 | 393, 298 2, 764, 901 | 247, 962 2,726,379 | 173,829 | 167,565 5, 787 
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Table showing, by counties, the yield of the fisheries of Maryland in 1901—Continued. 

Harford. Cecil. Charles. Dorchester. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. |Value. 

| 
Alewives, fresh ...... 3, 030,000 | $138,445 | 1,865, 600 | $9, 728 434,900 | $4,309 | 3,837,500 |$25, 500 
Alewives, salted ...-.. acer cereal eeacocce 239,000 | 3,525 4, 000 ol Ee Ss ~ =o" 
Blackibasso sss. -sese 1, 900 144 1958401 820) | 52. = <-2 eel eee tee 100 8 
IBIWesfi shes ce salle seen ee alee cteclelem 6, 800 328 33, 200 1,828 |222-sccccns | Seeeeee 
Butter-fishiesec ks ose al ae ee hosee locas ac cee [aac sence ren teeeeers 100 Bid BESS Sacco 
Carpe nee itso. 22s 22,700 882 14, 385 313 820 26 33, 300 | 1,209 
Catsiish scescaccseeree 20, 650 902 64,561 | 1,879 32, 795 1, 150 27,200 | 1,176 
Croakersie soos b a) ea saeco see cel ses sone esse cence sccm eer 49, 850 TAT |e si DSS Se ee 
DMM tae esc ee ee ae seat oe eeoseellewasatees|‘acteuceteeeloseasaats 1, 900 28"|. oc seein aloe 
Melswiresh) seseees2oee 9, 400 492 4, 585 129 80,820} 3,367 26,400 | 1,056 
MIOUNG eTrsh ols: = es es SR | See eee ce 8, 650 110 2,270 100: |22205.8eeee aoe 
Gizzard! shad=.\5..c8s 226 eancce eee lac esetetclocecen -eeeeleacecoes 4, 400 94 | 2a2e-222s8e sees 
Menhademie 2 ic! saat SRS as hee ee eee eee oe eee ee 6, 800 BA RE ee Sec e 
Mule tierage Se eocke® 750 4s | Pee en eee sae 2, 050 51 3, 100 93 
Perch, white......... 37, 300 1, 836 79,645 | 4,455 23, 870 1, 185 22,750 | 1,474 
Perch, yellow........ 3, 700 174 17, 745 610 7,470 229° || 2s. 22d leniScoss 
Pilkete ce yee ese eee 12, 200 769 6, 350 350 7, 595 547 1, 050 34 
Shadsireshiss-s26-25 513, 300 15, 661 415, 040 | 12, 384 209, 405 10, 338 510,400 | 16,470 
Shad Ssalited 2.2 seen hee sees See See eee 17, 000 425) stack cesbeec|s sestdaps|> sce eee 
Sots eae eid ewan hae. k ieee cll UE ere | eer ree a Seo 14, 860 163|... 23) eee 
squeteam@ue ss. sixsse | sacescsoee ae cece sees 6, 600 291 4, 060 146 |2222 2222 538|2eenee 
Striped bass_....--.-- 8, 200 750 141,082 | 11,309 29, 325 22S 45, 750 6, 090 
Sturgeon 7 1, 690 108./): 2232224 eee 

Caviar 130 65. |..2. -52ace pe eee 
Suckers es see seseee 1,170 22 \s2n2es sheen peewee 
Sum=fish=eeenaeso. see 600 8 | 2222 2.358en seers 
Other fish 300 9 |: -. See 0en 8 seen 
Crabs hardest estss Sania ee Sie eee 2105000) |) 2,100) || 16645333") 18i337)|S22s2e anes eee 
Crabs*soft sees hase settee solace eicieee Maen ee seal beeeenine 5185999 | 23)025 |-- 22-5 oseeleeeeeee 
Oysters} maturalingOeks lasses ee eee lececaeeae AA3) 275) | 27,340) |, °7,71705,490) |) 566;\024)| = eae an eee 
Oysters)private bedst|2s2scesceees|osscee see 25,900 | 2,400 6745350") 49:\082) |252 223 ee eee 
PELLAPUM fers steels oases acess |= eeeee eal Sessceere oe season 435 9104) 2 Scien eee 

otal went 3,660,100 | 35,089 | 3,593,328 | 80,241 | 11, 482,987 | 683,691 | 4,507, 55C | 538,110 

Kent. Prince George. Queen Anne. St. Mary. 

Species. 
Lbs. Value. Lbs. | Value. Lbs. Value. Lbs. Value. 

Alewives, fresh ...... 542, 240 $3,122 | 358,500 | $2,034 160, 250 $1, 549 377, 800 $2, 490 
Alewives, salted ..... 44, 400 552 5, 000 125 Wl. 2 scce-keteslsaceteces|2 ceceee aoe Cee 
Blackaiass ees eee Coes ee es |e 1, 000 100 oes Le 2 cecklleeencte c4|: och oeee eee eee 
IB UIO IS eye meet esos eee cote | eee see ee ail creece ns 2, 200 88 11, 475 530 
D SAD WFLICSS re OSH Osa ea «| ae oe | eee cae ant A ree Sk, See 12, 000 363 
Car pers Jeceseaeres anys 18, 025 242 14, 050 489 7, 720 225 2, 250 45 
Catztishve Stee 83, 980 2,229 39, 200 1,108 27, 050 736 1, 000 26 
CLOBKETS as sacar Ce ee same iose ce See ERE ER Paleo mene ea eeante 9, 000 210 17, 750 534 
TD TIN etm. cys sees |= Ss seeks Boe &'lle em ato ee lewis ee a] Ga rem bel| Geee aoe tease aeeeanee 500 5 
Hels. freshisss.. 528222 66, 725 1, 625 175 32 26, 030 883 3, 100 191 
Hels) salted =: 222222222 1, 700 DO} |Ssccc cost eoscceuel Poel ecics coke leech ebee= ssc cen eee 
MILOUNGETSE 2k Pane ee oe Ok See al es ee ores eee eeeoet || ee ee ee 2, 800 117 2, 080 52 
ELSEVIER C=T1S Talos epee ey hal SES SRS Hi OE PC RL Fe Ae Std Ba epee Seren | eet 500 15 
Hickory shad) she wee fo| sontccl arco) cseniseteee| Soke scan | Onsidse nc soecenenenes lamest oeer 4,150 97 
Mulleticsesss se eeeee 4,775 113 1, 300 38 1, 500 24. |. scccaccenec|smeneeee 
Pereh;, white: 5222-2 -- 66, 315 3, 487 14, 800 845 11, 825 540 7,375 420 
Perch; yellows-!-2..- 95, 095 2,575 | 12,475 303 17, 530 655. |..o. -.-2eee Eee 
Pike eee once. 4,510 350 1, 480 137 450 33: | s2..03 S25 see Ee eee 
Shad freshieseso4- ees 314, 210 18, 028 62, 750 2,145 19, 850 1, 008 73, 925 3, 309 
Sheepshead - 21 ci act [eas trese otha lose aces lata sone [bois at saul See ncs sees [Boeee cee 3 5 
Spanishvimeackerelee. -|-ste <a atee cee a leet ena ease cel tenn 2 eee | eee eee 
SpoOtseae seasons 100 Ath sp oGo nada bacaeeta Apo ameesercd Kescooriee 
Squeteague .......... 200 Vals SeeRERR Soc decee 940 45 
Striped bass........-. 286,290 | 20,704 | 10,150 741 61,125} 3,671 
SCUrpeOM ss sss s sa Ne Sal Naeboe ee se sleeetemnAanyiswe eon nes semana a ceas sehen gacacemer 

(Os Ty ath tne enna oo a (ee ges hat 4 Seer [en toro ate eee sets cl rice tri | Ames ae RR el Ree aera 
Suckers ek eae ah Sore 3, 525 D2 eaten -2ceenl Renn eee 
SUMsNSNE eee aeet eee 900 Sos hereeelliere(eieerecete 200 4 
Crabsshardisssecreeee 391, 333 2 OOO! [amie erereierl| sieaeeeee 691, 166 4,908 
@rabsisottsansssce-eee 17, 607 TAG (0a eae sci) eee Sere 39, 366 2,470 
Oysters, natural rock.| 2,878,050 | 168,980 |.........|.......- 2,470,699 | 145, 142 
Oysters, private beds. 10, 500 1458: ss,cdi\Saeell SoawesialSemseeobreben| beeenieonte 

Tofallsss225 soles 4,821,955 | 222,328 25, 405 8,149 3, 539, 701 | 162,308 2,767, 089 | 155, 664 
| 
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Table showing, by counties, the yield of the fisheries of Maryland in 1901—Continued. 

Somerset. Talbot. Wicomico. 
Species. = 

Lbs. Value. Lbs. Value. Lbs. Value. 

Alewives, fresh ...... 84, 700 $962 709,400 | $7,598 148,250 | $1,883 
Biwe-HShi oS. ccc --c-~ = 13, 860 561 18, 700 B20 nese cn se sacle cinis aeistors 
AOL LUG ee eee Sao = | sae erase cel wat ce aces atta ce ces sclera ccas| Senses sees |sontesoces 
IBUGEOT- HED 2c 20s ~- 3, 200 BOP ata sles =istel aye) mnicie. ofatalaiall arercetaieteret tall Sellerciatsiele 
CONN Bes Sei Sees eee sears ee aobees 1, 000 24 865 9 
‘ee Meo ene na'aiae « 16, 175 423 11, 595 321 41, 565 2,097 
SRD 5 SH SSE AS ECAR OesGl FORO CEE Gr ol ABE OEIsS MISneense ore Riarseeatesr Sar fete) Pepe ee meee 

Wrogkers. 2 shes ssc. 124, 435 730 32, 800 718 5, 650 107 
10523021) ee eee 23, 200 416 200 1 100 2 
MeISy ECS. <.<cnceee 17, 700 879 3, 000 100 4,700 221 
ICIS SOUL noc Liocan as rc sees setmate ceclieaene ete | reels Siaaie.aee |e Seteee ge 500 10 
MIGUNOERS = occ sen. 2,085 43 5, 645 229 910 43 
Gizzardi shad! eee. < -|5. cc sateen celeeecicees 100 4 1, 400 30 
Harvest-fish.......... 12, 000 SBT Sash cme sects laasiae sista esto eacnallawasceae 
Mam e-fishis=<sis<0 23 <<< 65 by Beast ce Geneoo ros GSercUaree Ceceerene 
EEROT OSes, 28 oem aillpcac a Se on ella SSS cel arm wee cleata Wall ole ele meee Slareio tices as oars lei 
Menhaden’... -. 2. GHODHAGOO! | TON OMS Ee Seeman ston sees oaceire | emciecicee 
i (U0 1 pe a 2, 500 30 200 3 340 8 
Perch, white......... 5, 640 204 9, 050 475 12,190 785 
Perch VelOwias.. <0 |= eees ss) -acleciese 3, 150 99 2,170 74 
PURO RS seas eee ek ceases 75 DL Beseessssed eaaecrees 400 34 
POM PANO n= =. - 205% 140 ea ee eSB aso moro nec Beco aOR anaS Hane SeEas 
SIGHED 22. cae SS ORRP eens ESEeearnpose bbec cuad onpesmocece bose stnor lacehoserrca oceeeroec 
PANDAS eee eas ee ns eee steel cies mie eta oi= stolerniets wual| isis we meen ecemetctacsel| eae emaetne 
Shad iresh.o...- 2.2 : 42,650 | 2, 202 360,200 | 18, 267 187, 485 8, 722 
PEC PSMEAM Ss ces cae qe ee as | aicistest(ciel| icteleeceislonelliisleelsecallseetica merce elciamel nase 
Spanish mackerel.... 540 54 300 BD! |soomacigisiceles aurea see 
DOS saancese ccs sa cless 810 23 500 TOMES se ase -eelncee ese 
Squeteacue .-...2.2:- 45,950 1, 352 4, 330 133 9, 760 384 
Striped bass........-- 5, 737 438 32, 120 2,299 14, 810 1, 208 
Siorreonis ss... 2422. 1, 100 HONeSyse Stel Ree 365 34 
BV a baeyaa svi sas Sex| tas wins ce Gute eictasowetell loa cite ne daca|saseecace 53 24 

BUGKEIS petca. sonst aa Saesesciescox|saeeceelllMasbeesacan le aticeaatee 200 4 
RSULESEIS meee ere 2 Scere sk cee eel eS CNR Se SURE Ph ee 670 5 
Other Ash? \232- 2-.52- 400 DENS 55 Sates ote Pe | Sain are teal ask rane ae licteaateceesiere 
Crabs, hard: fr. 65.22 768, 900 | 12,496 | 3,771,517 | 28, 753 784, 000 5, 040 
(TADS SOLE a sew sa onc = 3, 368, 232 |153, 937 106, 582 2s IGail| ae sie is ere ctetallants soe Siete 
Oysters, natural rock.}| 6,548,129 |548, 686 | 3,918,047 | 272,876 | 1,868,055 | 184,120 
Oysters, private beds. 611, 800 | 56,740 2,100 150 | 1,162,700 | 78, 245 
GismMis Stee .<- <2 os 723600) LOTB84 setae Sscelleam acs eelismatcioslseeiel tees caer 
PUITLON Seems Je os Seis 300 15 |. 4, 350 180 
FROLTEDIIES. - a5 55-655. 150 1,0) aeeterte ol Saoee Senn eara-meose Iacoec acd 

Motalleses cove ass 17, 828,673 |801, 465 | 8,990,486 | 335, 880 | 4,250,988 | 233, 269 

Worcester. 

Lbs. Value. 

269,795 | $2,223 
10, 860 538 

250 10 
443,200 | 11,080 

ak 1,000 | 30 
500 10 

42, 870 745 
26, 250 105 
28, 360 1,174 

are 574 

‘Die 7,150 | 950 
« 1,800 180 

1,059,830 | 1, 490 
14, 830 434 
77, 680 4, 669 

eet 5,060 | 298 

~"""39,650 | 1,019 
50,800 | 2,540 
74, 828 3,105 
1, 000 25 

400 50 
4,500 135 

907,300 | 23,007 
24, 280 3, 789 
99, 205 2, 885 
5, 070 38, 042 

~ aed 500} -20 
600 12 

1, 666 50 

" §19;.880) | 0478 
1,057,140 | 105, 869 

35, 000 3, 500 

i 870 | 360 

4, 326, 924 | 175, 391 
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The number and value of shad taken in each county of Maryland in 
1901 is shown in the following table: 

Counties. No. Value. Counties. No. | Value. 

Anne-cAmim@el a. eee See es cose 40, 426 $6, 047 || Prince George---..---.--.---- 15, 687 $2,145 
Bailiiimoneee sacs: seeeee cess 2, 867 3/7 || ;QueenVAMMNe! = 226. S27 o2 5s eee 5, 671 1, 008 
Oalvertsen ce eee aes esenctoe 24, 733 Sy GUDAN Mo bee ELD Vem noise Ae peer ees 21,121 3, 309 
Caroline sia. S26 e-2 esses 24, 071 3,499 | Somerset 14, 217 2,202 
Cecile sisecseesetecet scones. 128, 325 Sy (oto LY | MUG oKaIs~ Sodacome sens ononaees- | 120, 067 18, 267 
@harlestiassaee- 22s sececee 108, 010 12, 809 || Wicomico 62, 495 8, 722 
WMorchestenjcesa-= sass once eo aes 69, 802 10, 388 || Worcester 21, 379 3, 105 
JSPMHONNC lo soe SHOMEEA OMe eee oe 127, 600 16, 470 | —_———_ |—___—_ 
IKOMbie Renata. jenate sccseecd 89, 774 13, 028 | Ota Ws w- deieeeee ae eee | 2876, 245 120, 602 

a3,111,181 pounds. 

The following table shows the shad catch of Maryland in 1901, by 
waters, in the order of their importance, their rank being based upon 
the pounds of shad taken: 

| | 

Waters. No. Lbs. Value. Waters. No. Lbs. Value. 

Chesapeake Bay ....- 314, 860 | 1,242, 600 |$44,858 || Pocomoke and Tan- | 
Potomac River....... 146, 000 490, 065 | 14, 800 | PIETSOUNGS eee eeee 3, 700 12, 200 $715 
Choptank River -.... 135, 412 417,070 | 19,827 || Sassafras River...... 2, 500 8, 700 298 
Susquehanna River..| 67, 000 252,400 | 8,874 || Patapsco River...... 1, 900 6, 400 160 
Patuxent River .....- 43, 000 148,950 | 6,941 || Blackwater River ... 2,125 6,370 290 
Nanticoke River ..... 34, 985 122,440 | 5,977 || Honga River........ 1, 555 4, 660 266 
Wicomico River ..... 34, 348 103,045 | 4,500 || Gunpowder River... 850 2, 836 ilgizd 
Severn River.....-.-- 27, 500 94,652 | 4,259 || North East River.... 600 2,000 60 
Pocomoke River ...-- 28,575 93,633 | 4,004 || Atlantic Ocean ...... 550 1, 925 110 
WiestiRivienscaceecne ss 8, 200 28,000 | 1,050 || Chincoteague and 
LittleChoptank River) — 6, 885 20,655 | 1,091 | Sinepuxent bays -. 520 1, 820 3: 
Fishing Bay ......... 6, 000 18, 000 905 || South River ......-.. 470 1, 600 60 
Chester River........ 4,475 15, 660 739 || Middle River........ 235 800 50 
HIKERLVeL ec eciceeese ee 4, 000 14, 700 478 | —- —— 

| Totals-5 ase 876, 245 | 3,111,181 | 120, 602 

Of the rivers shown in the preceding table, the Potomac, Susque- 
hanna, Nanticoke, and Pocomoke have shad fisheries in two States, 

including Maryland. ‘The value of Virginia’s shad catch in the Poto- 
mac is over seven times that of Maryland. The catch from the Sus- 
quehanna River in Pennsylvania is nearly three times as valuable as 
in Maryland. Delaware’s catch from the Nanticoke slightly exceeds 
that of Maryland. The proportion of Virginia’s catch in the Poco- 
moke was comparatively small. The total yield of shad for each of 
the above rivers is shown, by States, in the following table: 

Waters and States. No. Lbs. Value. || Waters and States. No. Lbs. | Value. 

Potomac River: Nanticoke River: 
Maryland)e ose. 146, 000 490, 065 | $14, 800 Maryland ........ 34, 985 122, 440 $5, 977 
WAITeIMIG ows acne 648, 462 | 2,446, 604 | 104, 566 Delaware. ..-..-.- 37, 097 129, 840 6, 315 

RO tei eater | 794, 462 | 2,936, 669 | 119, 366 | Motels ene 72, 082 252, 280 12, 292 

- | - 
Susquehanna River: || Pocomoke River: 

Marylendesecceess | 67,000 252, 400 8)874|| @Maryland!oe...-.. 28, 575 93, 6383 4, 004 
Pennsylvania.....| 98, 883 409, 339 | 238,412 Wabgerhaits i sgeqqorec 2,187 7,480 414 

Motalestceccens 165, 883 661, 789 32, 286 Totalissscecece 30, 712 101, 118 4,418 

—— — ~ — — ~~ 
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The following tables show, by counties, the quantity and value of 
products taken by each form of apparatus in the shore and vessel fish- 
eries of the State in 1901: 

Table showing, by counties, the seine catch of Maryland in 1901. 

Calvert. Anne Arundel.) Baltimore, Caroline. Cecil. 

Species. = 7 : = 
Lbs. |Value.| Lbs. |Value.| Lbs. /Value.| Lbs. |Value.| Lbs. /|Value. 

Shore fisheries: 
Alewives, fresh ....-. 46,000 | $352 | 88,600 | $415 | 18,000 | $142 | 14,600 | $283 | 600,000 | $8,000 
AGG DASS e's eq 1. Naichaee taba eases < ee et tenae kee keene ee eel eorreeerons |is ceca 900 78 

550 PHN Sle caxcn aca ills atayseies 4) oic.o aeclon | emis mine | ae ceiee ae le bie mista. aren enna eee 
CLG De Sa ae aia ean 21, 750 818 2, 200 69 1, 800 67 1, 500 58 21, 000 790 
(CHIUSG EU a 10,116 223 | 12, 680 364 | 17, 000 605 2, 100 BD dia ocip tees eater ees 
Groakersi: sah)... 020-0. 1, 800 BP teow eae Sees aie ae IE 5 o,f wall a startelos |e cvstetees | ve pesre <ietecs rare ares 
IBIS See eee o ose: 22, 240 797 3, 891 116 3,305 138s set Sao eontne alana ecloemeecre 
iMvoLiiaie Kei es Sa Saree ee ol ete ee a (epee SU sea sacalllamiseere 25 Je aSee asree [os is:n ttc loonae eel mene 
DUN A Se Se 900 263 - ech nciliec ney al codecs aes cer 300 Bil samneceec semen 
Perch white... 2-28. 5, 000 277 | 10, 610 611 | 13,550 853 | 3,400 nas I ee ee So eee ae 
Perch, yellow ........ 2,175 98 | 13, 255 455 | 1,030 51 125 5 2,000 | 100 
ip oe eee 550 46 5, 550 545 310 Bat | lessee ee tees 2, 500 125 
phAaGHinesh ws... Jc 1,100 43 3, 636 227 3, 100 120 | 28,300 | 1, 107 80, 000 2,400 
Squeteague .......... 2,140 (Pp SEs | Meme etre cicercc esd Pate. Joc |CoCsomert Smart aie ALeme meres 
Derinedibass’ =... - S26 13S97nl al, lsa| b05b55) |e 575s, 000 C485 eee secec|osceee 5,500 500 
SHOKCRS Et seine sce seael cacese males was 2s 330 NO) eae ste fete | Sees Pal reretena ate | ators siete [laos oe recevete sill oe teeters 
SUN HSies sae . Sh Se 850 7 taro eel] (Metro ee TORN CT] ETRE HONS [EO eRe (eats eal bee ese, eet (Ore Sa 
WNADSNSOLG. co oacc ase 2 46 AR0 i835. 1044 16.000) | ll 200) haem at 'steratcteiee |betsieweaiells case srl ei eee eae alemarces ate 
UNCLES A= See. -osccas 125 6 60 Qi lets eesel|'se te eeal|ssqstectea [eee terslloncisee ical epee s 
PRETTAPING: so e5 ok socks 36 Eto etomees)| sseectra| Gees ol pcb ss abe eee poceerel asacae sel eases 

HG) 121 ee eat 175, 787 | 7,776 |202, 410 | 8,596 65, 880 | 2,658 | 50,325 | 1,627 | 711,900 | 6,993 

Charles. Dorchester. Harford. Prince George. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: 
Alewives, fresh ...... 1, 040, 800 | $4, 803 13, 400 $135 | 3,837,500 |$25, 500 281,300 | $1,600 
Alewives, salted ..... 239 OOOW Sk O20 aes occ leccinsee osacmecer ene ise masectellsecce werner eee 
Blgek: bass: s< 22. - 17s DOOD GSTs Ee see eS See 100 8 1, 000 100 
We shee os as-. 5555 1,500 AD») | aa Stee Rees lh ore ee eters N's ae Sioete SaeillS Seema ial Rccrcre tape eee 
CHS eee en ss eee 6, 560 129 100 3 23, 000 900 13, 000 455 
Oslatight. == co. .eeee 19, 818 587 3, 500 102 200 8 36, 100 1, 032 
GIOMIKETS 2 S55... 5 ane ew acces =e eeteceee 150 Bis | Seer OIE eae IE ee ell brotete ese mete esters 
WBISE EE S025. coke ee 800 27 40 DN notes eae oan ouce 850 24 
ish (ol Ic) SS es ae be Ae Pe 150 3 1, 000 30 1, 300 38 
Pereh, white-.......- 20, 440 1,124 7, 950 431 450 36 11, 300 625 
Perch, yellow.......- 7, 990 267 1,800 CO aoe ea aoc asco ace 12, 350 296 
GU as) eR ee a 2, 200 142 270 27 50 4 1, 450 135 
Shadwineshieces ss cee 48,400 | 1,452 3, 420 141 130,000 | 5,550 46, 100 1, 520 
Shad, salted ......... 17, 000 ADDS a Sees eee Saisie cicts ete wlevereltO 4 |[nlol ot atntotell be afsrereretaee na Sees oe 
IS) OCT Eb pate eee tite [Acer ects Sees) Reece 200 Sh [Bae sh Se rorerctetell rrr te aay crorfayeretatereral ere) te eats 
Squeteague .......... 800 32 250 BD) \desgaeseseen lacsmasaallonooceac Py See 
Striped bass.........- 24,200 | 1,963 2,980 247 6, 100 730 6, 180 446 
BUGKEDS!s cc cs scent siae 5, 505 Co ebb hoecdaa lbseeiass aaccee een ore lsncomaee 3, 525 52 

AL N0Y 1) eg enemy Se pet 1, 452, 603 | 16, 280 34,210 | 1,146 | 3,998,400 | 32, 766 414, 455 6, 323 

Queen Anne. St. Mary. Talbot. Wicomico. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: 
Alewives, fresh ...... 4, 600 $69 il aciesesereh las seietssic $46 
SU OTN Ee rae © oho are ers Siete oa lees sre sies 2,000 S1OO|s Fe AOON ie or $20) |E oase ese ame ener 
COND Mieke os sce ce wsesies 4,070 tii |Loaemeaneclboseaccd|| eu CMAUEI wee Re ee eh sete soe 
Oaiefish= 2; csa-5c252< 7,850 210 500 15 125 
10{2) (Cee a See ee oe 250 DOM | pees me ete cle! ixiw ape, stats S| ace topo) sata tace’s 20a] arotese tater e's | Pterenis eiete a wel Ste elo eee 
MUUUMletiecsc- nu 2)-'s'ssae 300 Sikes akan tee eee ccrece ois sities sete cholo a5 eer eee 
Bere awinlte: sj s..- 4,750 236 5, 350 321 58 
Perch, yellow........ 2,950 LOO | em nes (s.osn' | stziminvete ici] cr=yataaiatasscs = )5)| Aetaie/e = mtn) pteleeis alee heal seiniiene ee 
IPT ea ne occ aioe |e ccre een eee licatee oes | uae oe ect ate eee 2 
Shad; fresh -:..--<<<: 1, 200 5Gh| Seems ctl naenigen a lestrcomtectmees 102 
SHE oe 6 As SRA ne Bepeciaceccen Basodeeqbocee ode Sorocscs||, eee lUmre sb ace sees ellis S553 
SQuUeCLedPUle cess. ses surest cnc cesses ese 3, 750 160). 600M) Dae Se eee eel eaencemre 
Striped bass.......... 26,825 | 1,930 7,142 571 139 
Smmetishh eee 2.02 ase ae ANS | OL eal eee act aoe| Wedaae Aa] kGeane Saeeue bse oopon| |Exedieteredsllecentiscc 
Crabs; Botts... ea.2-- 22°66 |) UA2b seek ace analeececnocl) mo S,AGGI OLO) (bolo soc one eae er 

Rotalies se. 25: 75,061 | 4,144 18,742 | 1,157 472 
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Table showing, by counties, the seine catch of Maryland in 1901—Continued. 

Kent. Somerset. Worcester. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
Caitfishse se seceeeeecee 250 $5 iseake cclee awe see eee lene cia te ce mel eee 250 $5 
Menhadens =. a sacar Fees. osc cher eee 6;000\000N$105(000) | Eee sees seleeee ees 6,000,000 | 10,000 
Perch, white-........ 9, 800 650 bsasceeiseest|| eeteiie | Slee oe eee pomeeece 9, 800 550 
Striped bass! --2ss22-- TTT OOOL|) 756509 Soe Rec ears cia s eee ee eee 111, 000 7, 650 

Total ese sass! 127050583 200i| Meco; OOO 3000) LO NOOO see asain eee 6,121,050 | 18,205 

Shore fisheries: 
Alewives, fresh .....- 6,158,500 | 38,126 
Alewives, salted ...-. 239, 000 3, 525 
Blacksbpass* sees s-2e5 19, 683 1,524 
Blue-fish ss eeeses ees. 4, 450 222 
Carp.cee see essences 98, 580 3, 440 
Cat=fish sss aeeee 127, 964 3, 755 
Croakers)<52 25.2225: 3, 850 102 
Helsacet eae teeeeecses 34, 151 1,194 
Mlounderse-seee--ee ss 375 15 
Menihadeny=s-ps.-nene 1, 059, 830 1, 490 
MUNG Ges seo sascee 4, 950 148 
Perch, white... --:.-.: 145, 295 8, 325 
Perch, yellow.......-. 47, 700 1, 537 
PUK CPS Ae eS NCe Se 17, 765 1,347 
Shad tresh! 40-54-4222 395,075 | 13, 052 
Shadsisalted 2237.22 s|aseseccene 17, 000 425 
SDPO ceases sy saa eee laleiess 700 13 
Squeteasue <2 2722s) eee oe 25, 090 900 
Striped bass......--.. 204,042 | 18,071 
SUCKEISmecce peeeeer 9, 360 160 
SUNS Sheseeeaee eee 950 19 
Crabs soit: 2 ee aeetacs 99, 519 7, 269 
Murtleseen ey este ieae 185 8 
Merrapil c= che se 906 408 

otal secesee s| MB; 227 0\\ fds 049)| asec cee Peseiaersecs 1, 375, 454 | 10,856 | 8, 669, 920 | 105, 375 

Total, vessel and 
Shores seceeese 194,277 | 12,154 | 6,000,000 | 10,000 | 1,375,454 | 10,856 | 14,790,970 | 128, 580 

Table showing, by counties, the gill-net catch in the shore fisheries of Maryland in 1901. 

are ae Baltimore. | Calvert. Caroline. Cecil. Charles. 
Species. 4 as 

Lbs. | Val.| Lbs. | Val.} Lbs. | Val.} Lbs. | Val.| Lbs Val. Lbs. | Val. 

Alewives, fresh ..| 14,630 | $439 |.......|-.... Bs ZOOM pA RO 200M ELST a ae cceee eee eee 70,000 | $560 
Carpe acee ease 400 1 Be oeabeleceee 800 4}. TO) o2ii 2ec]e esa aillatemncet 2 cijare cet -| eeeeee 
Bere hrawaNite mere sapere cee ceeeee 150) $9") 35000): 207 i cc eel oes clon wc eciecl| ace ao a1 | ere | een 
RIK Scot peeceecte seen cins | Seceee 1,300}, |\'130) [2S eects oealgcecee <|Eee-c.sl| sree chem | .cte eles | eee es eee 
Shad..... pat oe 127500) 500) |beeceaslaenee 11,400 | 518 |53, 900 |2,315 |395, 000 |$12, 075 |291, 440 | 8, 585 
Striped bass...-.. 705 69 | 1,490 | 119 | 1,540 | 108 395 Dll Mageeisec | aeice See 2,750 194 
SHANG RO) No oe ee lassobS.s5| Seba GB bbe aa Rooes) sopertdl SecbE nose sUAishaccr|bemceaad esdosce 3, 610 289 

Gaivalare csc] became eer sects all Setereiallbvase.ciare he ocscre | eesetoretere ll epeicisicne] | rece cere ere | eectee ee cee 455 280 

Motalees~.ee 28, 235 {1,018 | 2,940 | 258 |19, 440 | 914 |63, 495 |2,523 |395, 000 | 12,075 |868, 255 | 9,908 

; = Prince Queen ae 
et Dorchester. Harford. Kent. George. cine St. Mary. 

Species. e a ae 

Lbs. | Val. | Lbs. Val. Lbs. Val. | Lbs. | Val. | Lbs. |Val.} Lbs. | Val. 

Alewives, fresh ..| 30,800) $320)......../....... 52,000) $578) 1,200) $14] 27,200) $320)......|...... 
Alewives, salted .| 4,000 S5|Eeeaceee 21 S| eae S| a eo 5000): 125)es5-cce| hs hee eee eee 
Bless see Bo, LOO Ae oosleeem nace PES eRe Rerteeree cle bar eietaict | sch ote in elle tecrmk = eaten neeies | eee eee 5,000) $250 
Carp heise sere sees Litto Cerne Meee Seeee sees 1, 465 31 800 22) ss eietn nich eedis.c lice mete Cees 
(CRE Naas eee OORT ABA Hopnciae aactca 9, 880 DIG sacra sieves aes 1,400). 41) 3s 
Io eas aaeeaaaee 100 Shavsrs'siseacllsees sic SSise scree epee nics |lactece stare |eis.= acy = late eteletee | oe ee] ee 
Mine tices hee con lectemce sinlecesmaltareaene te sek 150 2D). 5a 225 2 \ewss wilcicewetolSe ose | bees ee Eee 
Perehs whitewash acl ee ek tenets Bacctrcs 21,670; 1,165 800 40) cs accc}e sete] Ses el eee 
Perch Vellowscaalscastemonl weeteas tacemeee lpeeeece 670, IT oecc2:s |. tetas. 5] Seeictioddeeoes [eases | eee 
Bilkent actos ean Monee ca WeenAe aan apelin a ce wen 1, 700 ah Rose CeEeee Roe ene eta San sca once e 
Shagweees eee eo 42,405) 2,071) 380, 400)$10, 920} 284, 525) 11, 726) 12, 300 482) 4,200) 188)s. 233] Saecee 
Spaniishumaekerel: 25s seco ol aise chet lle ete ete |b a ter sec eyes Ie ere nt ache ela 1,167; 140 
BPOtses hace teeisuns 60 Dh nave rmisratare | arciara ra etell S/= i eceinl aca areca tae ara (oteee eebesel tx Novas sya hetteteanevat Sie es Pa ee 
Squeteague ...... 150 6 RRS IO Sa Gara) CSoeteia pie aorse soe earicns ats a4 issceers| octod 2,000} 100 
Striped bass...-.. 810 59 9,700} 1,164) 88,100) 5,989 250 18} 4,500); 175/238 25 | Seeee 

Totes sees 111, 525} 3,873) 390, 100) 12, 084! 454, 660) 19, 843) 20, 350 701| 37,300) 724) 8,167 490 
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Table showing, by counties, the gill-net catch in the shore fisheries of Maryland in 1901— 
Continued. 

Somerset. Talbot. Wicomico. Worcester. Total 

Species. 
Lbs. |Value.| Lbs. |Value. Lbs. |Value. Lbs. |Value. Lbs. Value. 

Alewives, fresh ..|........ ocasee 2,000 
AVG WEVES  SOCEG alk = n.annlecllels cetera clee'sncate 
Blue-fish ..../..... 12,500 | $500 | 17,700 
(CEO) Se 8 ee ee Pesmerieid el ney See 
(OMUFITIS es Oe Se ea Ree Y [See 8 | 
ISIS 6353 Go (Pate ce ey |= ere 
LEUCON BReG (etc hee eee ee Perens 
King-fish 
MATE Gace ee ees ch os. g: ated ee ese 
Perch, white..... {a Aeie eepnadoeremea 150 
IRELED MS VCLLOM saci | sckicl aden Seems cee Lees 
ER eee I ep al vay eee crs SR aces 
had seen hu. 10,400 | 485 | 9,200 
Spanish mackerel |........]....-.. 300 
SOU E ast ossc SOE SSoseeco One reed ares noe 
Baueteasue 2.5...) ---5---|o.s5.<- 2, 000 
SRIPEMUDASS= sons <}o cscs cechse denne 600 
[SAU y=23.0) Ne ee eee tee| | Saereewts) mee rey eae 365 34 96,570 | 3,188 100,545 | 3,511 

CERT TDP So 5 A a PR eee SO Nina Ce [agg 9 53 24 4,680 | 2,574 5,188 | 2,878 

Rotalesn=.- 2 22,900 985 | 31,950 | 1,373 177,878 | 7,094 | 189,078 | 9,406 | 2,321,273 | 83, 269 

Table showing, by counties, the fyke-net catch in the shore fisheries of Maryland in 1901. 

Baltimore. Caroline. Cecil. Charles. D Ce Harford. 

Species. 

Lbs. |Value.} Lbs. |Val.| Lbs. |Value.| Lbs. | Val. Lbs. | Val.} Lbs. | Val. 

Black bass ...-.. 450 $4 ao see estes 800 $50: soos esr Ve sas|Ss SScC | Sene a eco seal aes 
(Chg TARAS Sceaoee 2, 000 100 590 | $20 | 1,700 92 425 $8) lacdass lsc cca) eee ee nal eee 
Caitzfish’ -2. 225... 53,190 | 1,483 | 1,420} 388 | 14,900 655 | 4,600 tS Pa serene ert 26, 800 |$1, 152 
1D ee 5, 250 ga. ee eel eee 1, 400 OD) (Lea aooee ee cnee |peceenlng ace 3, 000 120 
iN EUS ees ee ees 2,450 | 39 600 BO Segawa cleans |socmane| beeard Meee eeers lem 
Perch, white....| 4,700 PAD) |b i400) |, S134 292800) ls b297) os DUO ntl 75) [eaaeers saeco 22,300 | 1,438 
Perch, yellow...| 97,700 | 3,614 | 2,580 | 102 1,600 70 750 PD es steic| Sesieel lec ce ceeeleomee = 
AP eee 19,150 | 1,940 300 | 23] 6,800 ADA NC So S582 | teens ler esas lomessleceeeberlooeere 

Striped bass...-. 750 60 PAN | aly) 700 Bar Se DOONE C124) aoe eel Sateen cll meee Sellers 
puckergie,.....25-- 1,500 ADr ce SORES tae clacea ca ieee one |e wcne en lteeeen [oes celles cle omeecoale comes 
JUSTE OCS Geeas MES en Eee) peeaeince (specter ss SMAPS sential ae se asa ses eee 2OSEIF300 | Eeree mel eiaee=te 

Totals 222. 184, 690 | 7,686 | 12,960 | 552 | 58,300 | 2,997 | 10,825 | 414} 293 | 350 | 52,100 | 2,710 

Kent. Queen Anne.} Somerset. Talbot. Wicomico. Total 

Species. 
Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val. Lbs. |Value 

12,850 | $203 | 50,690 $540 
per sel | cee sel bic 1, 250 95 

325 7 | 10,850 372 
12,365 | 568 | 158,470 | 5,189 
1, 050 18 3, 200 60 

100 2 100 2 
1, 250 69 | 30,880 924 

600 30 775 39 
200 5 200 5 

MamleGes ss 5-22 1, 125 19 800 6 | 2,500} 30] 200 3 340 8 8,015 135 
Perch, white....| 11,385 | 521] 4,150 | 153] 3,400 | 156 |1,400 | 75 | 7,625) 511) 98,660] 5,116 
Perch, yellow...| 80,100 |2,057 | 10,800 | 396 |........|..... 950 | 34] 1,970 67 | 196,450 | 6,355 
Talley nee 1,650 | 136 300 23 75 pl ace eel eee 375 32 | 28,650] 2,583 
DRAGM wrecks... 5. 5. 26 350 14S? DE SBOn I BOE es leee ee 3,365 | 165 5,615 264 
Bavlelearuers.2.-)2. 52252 Vasceecte sengoe alae: 50 PA BARE Gee 360 9 410 aul 
Striped bass..... | 5,750 | 442} 2,250] 164] 4,300 | 303} 670 | 41 | 10,335] 861 | 26,525 | 2,067 
SUCKETS se sete cel steais seals) sis eels arate cee aime oa) orators wisic levator | oecerctan | mrnraters 100 2 1, 600 47 
DPUMESH eee ess Sec emaccleceen 100 P| mec Cse Eee Ge neat sees 670 5 770 7 
ELrapIt <2 esas |S 5occn 2.) sce cesleeceeesellsees se (TH We em sonl Seas PA RAGSBe Banco 368 400 

Motaless. 175, 710 |4,555 | 38,480 |1,276 | 27,400 | 932 |3,890 | 177 | 53,880 |2,562 | 618,478 | 24,211 
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Table showing, by counties, the trammel-net catch in the shore fisheries of Maryland in 1901. 

Anne Arund 1.} Baltimore. Cecil. Harford. Total. 

Species. 7 
Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.) Lbs. | Value. 

INES ERE Guasanesc| loos s555| boeeaesa Beccecos||saasoea- 200 PLG) |e sco leeeeeere 200 $16 
Blwe=fishies seer ese 200 C0) Bese ae sal leaesoode pso0c550|csascods snearsod boocsseS 200 10 
Canpme eee eeo-b 160 By Pee Alaa 2 ee RE ee 10, 300 $309 | 10, 460 314 
Gait=fishi asses eee. 100 Bilao eerste secnee 500 37 200 16 800 58 
IGS ee: (Se 90 Sil ci ee shale a. See Becelimec ee oe S| lectern ts ern 90 3 
Gizzard shad...-.--. 110 Fal BESSA e Seiseece aaoooen eeeraaas lsererse sl arrsrainc 6 110 5 
iui e pee eee Salk caceaalbeees coe | Bee mberd | seeeeeee 150 4| 2,100 63) 25250 67 
Rerchs whites. ----- 550 33 iD $0 200 0S esa oooae 825 53 
Perea, yellow ...--- 200 NO lec sed| Soecosos 100  eeeteetae eto se 300 14 
TET te a: At ee OR a) See |S 2 a ee ea ee eee 2, 900 220 | 1,000 30 | 3,900 250 
Striped bass.--.-.-. 120 10 50 4 400 40 | 29,950 4,196 | 80,520 4, 250 
Sunietisineeeereeets =e 250 FN ees ince lei oieretere | isto teraell Goer wersisiel cites Sesto ee seme | 250 

Motalemes-ssee 1,780 86 125 9 4, 450 336 | 43,550 4,614 | 49,905 5,045 

Table showing, by counties, the pound-net, trap-net, and weir catch in the shore fisheries of 
Maryland in 1901. 

Anne Arundel. Baltimore. Calvert. Caroline. 

Species. : 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

MVewivessireshimanas eases 949, 892 | $5,355 50, 000 $150 435, 800 | $4,566 10, 900 $218 
Blive=tishiee yee see. Renate sec tee secre 2, 300 119) |..c ae eee 
iButershishieeeeeer owes Rae e en oer ea aces 200 10 | 252 sess Seeeeeee 
Car Dis eee ian fee essen 1, 875 57 500 15 19, 770 609 420 6 
Caltehish soe as snake tease | 1, 050 52 3, 000 70 7, 850 253 3, 950 38 
@roskerseiee yee ene 300 TOM Eevee cia alleen es 18, 950 A14. | 5 oc oceune eee 
WD TUM eke ee Ae oe [lag eee Ae ee nc ere erel etree 1, 300 13) | 3...) oc ee eeee 
Helse een eer rere | 7,040 260 300 10 3, 450 a ee ee 
loumdersiscss soo e cee ence 450 D2 Pane sree eral sea terre 9, 490 084 >|5-sn55ene = eee 
TSR AVEC AIA Mss Aoraren emma Saal lngaseaceacoc| BeGodoad ssososnoca|Sostooss 300 10" | 2202 eee 
Miekory shad’: 222 2e.22- 5 1,275 Biol ae Se eGaaee| | soacnece 2, 890 14. | co son ace See 
Mullene ae meee eee AS [poses ATs Sere 1B ore ase eae os A (eae |e 300 4 
Perch Pswihiterss oe. aos" 12, 270 686 700 85 16, 750 956 8, 150 276 
Rerch; yellow=-----------= 4, 275 213 9, 050 272 350 10 2, 645 68 
Pilkkeeyeetecee te cen seen 200 20 800 80 200 16: | 200. cee | Ree 
Shaukat Rea hat conse 128,052 | 5,504 6, 400 160 59, 700 2, 967 2,050 77 
Sheepshead dies sarsase eas | er erate er Nonequaralecussscced|eecresee 150 129) eee ese ee | aes 
Spamishaac kere lias Serer aocem ete ate lsdhafctoreraiel| besniisinersie|eele nome 100 12 4) 5...2c259s| eee 
SOUS Bas odnomsaoeebcsecoes|sceScupooudal scescacd|secasocced|issacqsos 1, 000 28 | =.-=secae eee 
Squeteapues eee - acces! 475 DR ERC S OR Eal cid nea 5, 850 224. | 2a..ecedee| Sees 
Striped" paisses esa eee = | 22,102 | 1,769 710 50 38,100 | 3,22] 2, 400 95 
MErrapiN eels alert eee 30 PN Pee sandass|lasssaaed |aaceoe sosalleessaeaalsosssocscc|2-+2:2--- 

Motels. 2: <5 sehiewise © 1,129, 286 | 14, 036 71, 460 842 624, 500 | 13, 963 30, 815 782 

Cecil. Charles. Dorchester. Kent. 

Species. ; ; 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Alewives, fresh .......-.--- 2, 430, 000 |$10,445 | 754,800 | $4,365 | 390,700 | $3,854 | 461,200 | $2,319 
Alewives, salted | 44, 400 552 
Black bassinet eee lavases cece eee 
IBNWe=fiShe snes osceee eae alae ance] See 
IBUtiErshSh 2. Shoe cee ule eae Cee cl seaweed aassceecaleecdsmen we lOON 00. 03s Seater een 
Carp eccee secisewariscis fe cet 3, 700 61 
Catsisht aera eae eee 24, 600 670 
Crobkers ae ce ee ae Pecacllee sein hice lo wice fctcrel| vem etore- 3 otal terete aie en 2OUT/OOi) ©” ae IDAs ya etree eee ere 
iD), ce Roe ete Rene nr te AO ee | ee a one ee gn eel | ee ees Semel meme NO cy ila Set oh 
TOYS) I oe oe a 485 76 E 5 18, 150 443 
MIOUNGerso saa ss Sace sense see ea aete Saltese soee 3, 650 110 2, 270 100 |’. -s<.sscsc}ecee eee 
Gizzardishadis } a5 shea es cae te crue cee oes rayne ell eer 4, 400 94 |... 23S kee 
WIGMIGKGAMN Bee goon ade tgccellecasaeaoonce Yi BO aed | oe 2 9 I ei ee 6, 800 19.2. See ne xe 
MiIVGth Ss eaccastcecke aan betas ste mekinae aad sl Gamses seme Seeeemete 1, 900 48 3, 500 92 
PRerehiwinitess--s02- cs ae 7, 300 292 55, 705) || 3,156 15, 920 754 17, 800 948 
PEnch tyello wee sac sc aceeeel cece ee bee bers sh cee 9, 005 828 5, 670 184 10, 100 376 
BURG Se Aaceccise anes esis seule bao anes ae alleetaeee 4,150 208 7,325 520 1,160 95 
Shady yee aks eee 38,300 | 1,186 5,200 | 2,347} 163,580 | 8,126 29, 050 1,271 
SPOltsesae acne meee = seen a cee eee maemial eee ccna |[semeinlemtectencemsems 14, 600 158 100 3 
SQUeGlCaSuels 3.2 /eetas eee Cees ecee|Borceesu 5, 800 259 38, 660 136 200 Xf 
Striped bass......-.......- 1, 600 155 | 112,582 | 9,028] 25,585] 1,817] 52,065) 4,077 
MUU EC OTe eretetetanrcotetatarstmintor |i meee eiteictell martes 150 13 1, 690 108+ S-c eat See eee 

Cai ateiwass saci het celtcite sb lactate elo mteieemse 30 15 130 65" e2 S22) ecto | eee 
Suckers esses ss oe seo tee sel Woseeset 2, 520 50 1,170 29) || Sscce seed Sees 
Siimetig hse nanan Ooi ane | eee Rae 7 oR a BCS 5 | ee ae OC oe nee 600 8 900 13 
Ofheriishmeses essen eee eee Opis erceN LS yer aN DEG ein eel a Py 200 1 i232 Eee 

| 

Motel eee | 2, 482, 450 | 12,288 |1,081,170 | 21,773 | 726,005 | 17,637 | 666,425 | 10,927 
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Table showing, by counties, the pound-net, trap-net, and weir catch in the shore fisheries of 
Maryland in 1901—Continued. 

Prince George. Queen Anne. St. Mary. Somerset. 

Species. = ; SSS 
Lbs. Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Alewives, fresh ........... 76, 000 $420 122, 550 | $1, 086 377, 800 2, 490 80, 400 $905 
Pee IN ese taco toa - «acc oniaacretoas erences Se 2, 200 88 4,475 200 700 35 
PuUer Ne Mrsca20 2. oscar Be oie no SOs SSD eemecd paor coos 12, 000 363 3, 200 49 

2, 250 ABI iss. eee erecta 
500 ala 6, 975 195 

17, 750 534 120, 985 675 
500 5 19, 500 346 

| f 200 6 300 9 
TOU 0a 6 1 ge eee eee ate ae eS) ape ears 2, 800 117 2, 080 52 1, 925 39 
Mamvest-nshs. 22.22 si4-.t.- Re, ne ae evar |S eee el (er ete ee rel Dea eaeee 500 15 12, 000 85 
PENG VE SO LO ore hank wine ee eee ac coal eae corls pamela Slecin sl ae m scree 4, 150 fal | eee be eee 
MERE MeN! 2. soc scsece [a te eee Gene ebes BORRa eens beset banenaencc sean ccs 59, 600 71 
VINTIMG Cretee ae in soma oe ot ce ade es teen |S Ane.cisee | 400 LOR ee ec cta re eS roe seeetens | eaetoaerte 
Rerehy wihites.-- 2.22222. 5: | 2,700 180 2, 925 151 2, 025 99 1, 740 41 
Perch, yellow ...-...-..-.--- | 125 7 3,700 | als ool eee | ee see ao| ose See eecaetere 
PURO mesos c coches cele se 5s 30 2 150 | LOM eae |e edt a sale cat cates 
LEO TER DONC he ea es See ee ee entree cone ser ber onorase ar ictocboG boaereoned beareros 140 14 
SHaGmecmano secs tetes Shas 4, 350 143 14, 100 | 750 73,925 | 3,309 20, 900 1, 083 
phe psig! oo ade ook socees bonesenessenleecosdde lsesoaane eae oe 200 Filiitl peeeeecaaa SeeeraEs 
Spabishemuckerel as5cep 42h 6- a oo cele a aoe san] Seceine selec sees 415 59 540 54 
STOULCE Oe aaee ee ee eee ae AROS SEG Sete ee | emeeteee ee) Sete 700 25 210 10 
SUiereapue seer ese eer ase Ac eee leeeemene 940 45 25, 420 992 21, 950 655 
SirlpeG Pass. <2 ....---- << 3, 720 277 15,550 | 1,222 27,685 | 2, 936 1, 437 135 
(S UTS ee SESS EEG) CASS Remercre Seas ecos A cereb Habe Ise osr mee 1, 500 115 1, 100 59 

(CLIGUNe Sogo psoeeeee cece esos Bae Besta oer sasale AeeeStcs|ecaassee 80 G0) \eonecossec\iooccocs 
Que Ta isa eee ee ee Mere eral ah Racine joc cc tae sees (Zee oeee ae ls ameres ne [asioeietsernie[eceeeeci 400 2 

MOU ee cers ate e sce | 90, 600 1,125 | 192,165] 4,398 554,105 | 11, 428 390, 002 4, 462 

Talbot. Wicomico. Worcester. Total. 

Species. 
Lbs. Value Lbs. /|Value. Lbs. Value. Lbs. Value. 

Alewives, fresh ........---. | 707,400 | $7,548 96,300 |$1,015 27, 600 $213 | 6,971,342 | $44, 949 
Alewives, salted 44, 400 552 
IRIE VG 106755) eee ee ee 2, 250 189 
BSUS 3 TES Ol Se ee 17, 535 823 
A OULOR en ce. es oes 250 10 
IPIRGGe TAS Daren 2 - hyce ce ee nee 458,700 | 11,505 
Cote es 39,485 | 1,077 
( CH FELIS 0 he ep 143, 688 4,142 
(CYTO es oS See AIT ee et 500 10 
Git\ li 5 i ee eee eee 606 12 
CLOMRCTS Serena ssaee aise: ‘ 287, 855 3, 882 
MIN eee eos ee ace 200 Le \oceceeiinelee cases 26, 250 105 49, 650 498 
Wel Stee = eee ee isc aes [eee roe ee al eae Aerete 250 OE eS eeecoe Domes cer 44, 540 1,396 
MIGUMGETS: see eee ae eee 5,470 220 310 13 19, 600 490 48, 045 1, 497 
Gi77arTagsnade eee 100 4 1, 200 Dial fates eee wiemeereteens 5, 700 123 
Ta iASS AN Noes Cen Se) Sats Se ae enna eee CaS Sorc cl Bomecec Emo se Saco Remotes 12, 800 110 
IGKOPRV SHAG 2225 22 eens tame e ocee -ele emcee eS eA at Sad Gan a eee es aa 8,315 209 
RampeniShie neces on eee cose eee Se ee Sal oer eae Be leetesc|meeaee 5, 400 $10 5, 400 810 
MACKETE eee Dee teas ae Me ep che Sy A] SN Re les rea eae te 1, 800 180 1, 800 180 
NIG PGYG ID Der nee ested Sal Eaadaac noes GeeSosind Meaneerete| (Secetee! NAS rece! (Cesar et 62, 400 83 
Miwa ts seiras ec) cae aces Bees eae 6, 100 154 
Perch, white 152, 635 8, 064 
IPer@h= Vellow:..<.. 525-05 | 47,320 1, 685 
121 XS ea eee gee ae ee Re Soe Spenser 14, 015 951 
IRQ PAM Os --nie seo eee eee eel 140 14 
SOi eS ee ae see Aen a Stee 28, 650 859 
‘SHtG | 3c eee ee 1,010,202 | 47,011 
Bheepsnead oo. .22--o5.c5- | eee eee 1, 350 52 
Spanish mackerel....-.-.--. hone sseecie says 1, 455 175 
WPOSeE ae alecinann ase ecnesc|secbcacsc coe 21,110 309 
Squeteague -.........-.-.. 927,945 | 24,124 
SiminedipaASss -o=e.ce<.-0 5-8 | 336,371 | 27,150 
rl OUS eC. Re Sane ees) peo aS Ione 7,380 414 

Caviar sea: 2220 socal es 825 186 
DUCK EMS sees ane ss aseeenelecec cee me ae 3, 790 74 
SUMetishtessese cemce ccs 1. tee peer eesae 2, 000 41 
Other fishes. -\45~ 22 |e acon ee n- 600 3 
MenraAplMlesese es en ss cep <lowies oe seme 30 22 

163, 670 | 4,117 |1, 453,520 | 36, 2651 110, 766, 623 | 183, 395 
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Table showing, by counties, the bow-net catch in the shore fisheries of Maryland in 1901. 

Species. 

Ae WIVeSa-aaeees 

Somerset. 

Lbs. Value. Lbs. 

Wicomico. 

Value. 

Worcester. Total. 

Lbs. Value. Lbs. Value. 

435 $6 435 $6 
40 2 

375 20 
300 24 

67, 961 3,017 
140 14 

69, 251 3, 083 

Table showing the catch by minor apparatus in the shore fisheries of Maryland in 1901. 

Anne Arundel.) Baltimore. Calvert. Caroline. Dorchester. Kent. 
Species. 

Lbs. | Value.| Lbs.| Val.| Lbs. | Val. | Lbs.} Val.} Lbs. Val Lbs. | Val 

Carp hes fae ccssllenc came meee asc ceclees oe |aneeericter scents 300 BLL oc... 2 Ss lk nocee es eee See 
Berch swihitess:.clacmoacceleeereecc one cen oe coer neo ee setae 70 Oe Paeeeeee Sees ees a= 25/5. 
Crabs, /softieeces ac 12420 (LO W704 eee eee GOXOO0 $2250) |Raees noses 149, 700 | $6,835 |2,900 | $175 
SHEIMp ieeeos em. oo sees se seeeenee 428] $108) oo Gecen| 5 sce |ece Ses oes el) cee eee eee eee eee 
MOrrapiMey ys seal sasecescl vee cen so ceeel Sees wale sorte loweeee ce laseceelencee 142 160. \..-2 alee 
TOP Se Bere ee oo ca ee ere Erg: bc be 130 DO foes secc|tieecac a [seca sls bine |ccjace ees Come ee See 

Rotala-ee- 124,520 | 10,704 | 858 | 758 |60,000 | 2,250 | 370| 16 149,842 | 6,995 | 25 yi 175 

Queen Anne.| St. Mary. Somerset. Talbot. Total. 

Species. Sees : 
Lbs. | Val.| Lbs. | Val. Lbs. Value. Lbs. Val. Lbs. Value. 

CATD aaa scemeseete| 4 O68 (O00) PBS Oi| ch ene eet al mca kee ee Se a na ene | 800 $41 
Catal ees ese e cc| el tc) LD Be Ree 2 (site | Aa | cet vad (eee |e 350 12 
Perch) wihiteees | sae ee ca] tepecien ssc ce cake eras iere |e sees hat Dna eee | een | enna 70 5 
Bereh; Vellowass-|\0-. 2/80). edu cece ion seme el Mome reeset lace atts teeta ete 80 
Crabsssoftecee sos. $340 | 1,410,048 | 70,786 
Shrimp Pesce ee oealsceee css lsaeeieel eave sete laces eee aoe eee locrrem eee cick nate See eee 728 708 
Oysters, natural 

TOCKUS See cece le anosche | Nnewaaleceiscenlieoanee 7, 000 500! W/oetcacenr-|poeeere 7, 000 500 
PRETTAPIN AeceecceS-msc cece [ssce os Sones see |eee see 75 0 BeeR ese ee are 217 210 
ROSS ein eyete sete eceis laiciciave oi ae | hehe ee | euesteereetel| rere arell aretsra mere eevee rater repel aes eee 130 50 

A Woy re Ee 11,330 | 781] 5,025} 419 | 1,059,145 | 49,928 5, 433 340 | 1,419, 423 | 72,316 

Table showing, by counties, the line catch in the shore fisheries of Maryland in 1901. 

Anne Arundel. Baltimore. Calvert. Caroline. Charles. 
Species. 

Lbs. Value.| Lbs. |Value.| Lbs. |Value.| Lbs. |Value.! Lbs. /|Value. 

Cat-fiS Re ceteepen | omen set se ete | oe cies creel | Serena [ete Geerne lace emis tree Meee 9: 600" | “$287 |S eee 
Crabs, hard ....} 1,162,565 | $8, 794 ZED CTO EMIBTERE S| HENO|ea| o 210,000 | $2, 100 
Crabs; soft <22.- 267 27 288 58 266 DA Nees (eter eee Jomininteiate 

Motel aes 1, 162, 832 8, 821 768 70 181, 599 885 9, 600 287 210, 000 2,100 

Dorchester. Kent Queen Anne. St. Mary. Talbot 
Species. 

Lbs. Value.| Lbs. /Value Lbs. |Value.| Lbs. /Value. Lbs. Value 

Cat-shtceececine 3, 400 $250 | 10, 700 $318 900 Y3 1 BERS ESA GM Bae Mase eras. | 5S 5056 
Perehawiiter= clsaceccaeneslacoeceee 100 Sos acerne ase Adama es |seseeinns Slee seine eee ae 
Perch svellOwasite sce cen cole 200 Dil eSancwismell tebe owe Sem aon eell eeee ae] tee ee eee ns 
Siripedibasses Milgas sentesarecl ecm 100 3 2, 000 180!) 2222 [5e<2| 5.2552 ocean ee 
Crabs, hard ....| 1,664,333 | 18,337 |391,388 | 2,535 | 691,166 | 4,908 | 197,500 I$1,975 | 3,771,517 |$28, 753 
Crabs, soft ..... 136, 466 5, 940 8, 000 700 6, 800 SOON es com cee eeeoee 92, 333 2,078 

Total ....| 1,804,199 | 24,527 |410, 483 | 3,564 | 700,866 | 5,473 | 197,500 | 1,975 | 3,863, 850 | 30, 831 
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Table showing the line catch in the shore fisheries of Maryland in 1901—Continued. 

Somerset. Wicomico. Worcester. Total. 
Species. - 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value 

IBOe=SNY gcc. c~ <= 660 $26 8, 900 $440 9, 560 $466 
ter chee meee tas eal na eesti OL IDB OUI GT O00 u ene mee oe sate ee etl 46,150 | 2,109 
(Groakers deca /o-5 25. 1,300 13 7, 200 182 8, 500 195 
DIN Ss san acess. << 3, 700 (AUG Be See eens SS eee eee ears Ae cone eters 3, 700 70 
BMiounders 2... .-,...- 160 4 1, 650 62 1,810 66 
Rumecnshe- fo. <5... 52 65 Gh REAP Rae Race Panoboo rt cosmamecers| peesemes 65 5 
Perch, white ........ 500 WN ASA ooo ccle ap eases loeoemu toc wenlanee sates 600 10 
Peer aINR VCO Wisc sro <5 osite wiatem inte aim mcinia elm ote aixtictove cin aio |ercicin’o'ajera| sataiettte aterclaimel| ecarciataerers 200 5 
Moen aac cina|(Sonaee Ss acpiealestioseas 4, 000 160 4, 000 160 
RAM SS irae Araneta aes a | ce <nrevatacn el meme cea 50,800 | 2,540 50, 800 2,540 
MOGOESeC cscececcas— <5 600 1S See ean eane Agoso 4 Boraaneindhecl Beteeede 600 13 
Squeteague ......... 23, 950 695 35, 880 980 59, 830 1, 675 
SUTIO/Y Sub TOD ISG Leese RR arate ea Sea cl eee aul a en [RI ie ek AG ee (mee et 2,100 183 
Grabs bardi se... = o.: 714, 900 | 11,761 1, 666 50 | 9,770,793 | 85,149 
Crabsssoth 25-56... DASODON A 15 B00! tio sesso cet |e ates laeee nce aterm eaceeees 268,420 | 10,464 
MEMO ees oo 300 ED | us SOO" les HBO foe ot ease eens 4, 650 195 

Motalsas 658 770,135 | 13,909 809, 900 6, 449 110, 096 4,414 | 10, 231,778 | 108, 305 

Table showing, by counties, the catch of eels by pots and spears in Maryland in 1901. 

Eels, fresh. Eels, salted. |Eels, smoked. Total. 
Counties. pee | 

Lbs. | Value.| Lbs. | Value.| Lbs. | Value.! Lbs. | Value. 

Vessel fisheries: 
MGNCHENGER Sek cee ahi cen Senet 57,440 | $2,621 --| 57,440 | $2, 621 
Talbot 3, 000 100 -| 3,000 100 

Total 60,440 | 2, 721 60, 440 PRT PAL 

Shore fisheries: me VERE 
Baltimore $120 | 4,600 228 
Cakyentross=- =. --| 13, 600 459 
(C/2 Gn Re eee --| 8,000 400 
Ghanlesee wet ee eee ese 1,300 26 
Dorchester 8 | 21,800 686 
ICUNPONG SE ee eiocer oe ee cee aeae oe see cee eos 4OON | 1) 930 lea ea|-eieeee a |mencecte!| seremetior 23, 400 936 
SGT e Re eee Ae Pemtanciss ce Seems mretaoe an LOO) | 9 “OO = SS =a'sae ects 29, 000 722 
OwcenvAMNer <2 28 Shs sc he scenes 13, 850 PO eased eosaceeA model memoceen 13, 850 420 
Murmylemnyserto on an son ac domes Sew oseene 2, 900 18s epee Gee er aer ceased odamore 2, 900 185 
RINOTSO Lees nanan ye eect caccecies seas 17, 400 SOT eactse cl soccesealpeseccleeee ons. 17, 400 870 
IWHCOMLCO!e asin sGe aeiece ses Saciises 3, 200 140 | 500 0 ee eee 38, 700 150 
NVOECESLOD tac cer sac deen st hicoeee eee Prato d | lang! le UE Sol oe eeeel loess hal aeaiccl BOcd sees 28, 360 1,174 

OLAS Bee 55, A eee mane eee ee cee 164,610 | 6,068 |2, 200 60 |1, 100 128 |167, 910 6, 256 

Total vessel and shore........... [225,050 | 8, 789 |2, 200 60 |1, 100 128 |228, 350 8, 977 

Table showing, by counties, the catch by dredges and scrapes in Maryland in 1901. 

Anne Arundel. Baltimore. Calvert. 

Species. 
Lbs. Value. Lbs. | Value. Lbs. Value. 

Vessel fisheries: 
Oysters, natural rock ........--... 100, 807 $9,535 | 2,297,050 | $229, 515 270, 550 $23, 200 

Shore fisheries: 
Oysters, natural rock ............ 18, 200 DL O2DI EAs ccmamell acmennees 127, 400. 12,510 

Total, vessel and shore ...... 119, 007 11,460 | 2,297,050 | ~229, 515 397, 950 35, 710 

Charles. Dorchester. Queen Anne. St. Mary. 

Species. 
Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

Vessel fisheries: 
Oysters, natural rock . 11, 200 $640 | 3,355,240 | $259,514 | 5,250 $300 43,400 | $8,130 
Cras eSOltes = see Soc aes ae ee Selleck Seems 86, 333 A080) || sais Sees |S: 3 Soe ek Oe eee 

ROL en acca cece 11, 200 640 | 3,441,573 | 263,544 | 5, 250 300 | 43, 400 3, 130 

Shore fisheries: : rs 
Oysters, natural rock . 35, 000 2,000 | 1,271,025 Wain al Bannceael Banoaage 152,250 | 11, 425 
OVsterse private DEGS =| -- o5 <5. ol 5 wnt ae 3, 500 Pe il Remeros ceecora Corercersa mopcactor 
OYaPSeSOlbes ose aoe 2 = | cine ow ee.s one eens 146, 500_ G7 20N |e zcmetrea| seca soe | see wrote | eetarersios 

Ao} oe ee ee 35, 000 2.0001) al4215025) || SLOOF 075 | Sask [Se eeees 152,250 | 11,425 

Total, vessel and 
SHOTe ee eee s aeea 46, 200 2,640 | 4,862,598 | 368,619 | 5,250 300 | 195,650 | 14,555 
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Table showing the catch by dredges and scrapes in Maryland in 1901—Continued. 

Somerset. Talbot. Wicomico. Total. 

Species. i 
Lbs. Value. Lbs. Value.| Lbs. | Value. Lbs. Value. 

Vessel fisheries: 
Oysters, natural rock..| 3,652,677 |$324, 738 | 957,222 |$74,798 | 65,975 | $5,400 | 10,759,371 | $930,770 
Oysters, private beds. . 7, 000 B00 S| eeece be celfeae degel soe oweige eeecemtye 7,000 | - 500 
Crabs psotthess ce. oe aeee 68, 033 25959) | eee eee Bee eemeanee lowes mayen meee 154, 366 6, 989 

Ota ers neces eee 3, 727,710 | 328,197 | 957,222 | 74,798 | 65,975 | 5,400 | 10, 920,737 938, 259 

Shore fisheries: 
Oysters, natural rock -| 1,384,992 | 104,183 | 186,375 | 13,478 | 20,300 | 1,450 | 3,195,542 240, 076 
Oysters, private bedses|--22----e--|--2-55se 3, 500 250 
Gralbswhandiecemene setae 54, 000 735 54, 000 739 
Crabs¥sottitasscscoeace 2,224,129 | 100,300 2, 371, 229 107, 055 

ROTH ee perenne 3, 663,121 | 205,218 | 186,975 | 13,513 | 20,300 | 1,450] 5,624,271 348, 116 

Total, vessel and 
shoresaee cae eee 7, 390, 831 | 533,415 |1, 144,197 | 88,311 | 86,275 | 6,850 | 16,545,008 | 1,286,375 

Table showing, by counties, the catch by tongs and nippers in Maryland in 1901. 

Anne Arundel. Calvert. Charles. Dorchester. 

Species. 
Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

Vessel fisheries: 
Oysters, natural rock. . 2, 800 $275 HOS SDD IA eemOP2OD) | |ise are = stele mete eee 9, 800 $650 

Shore fisheries: | 5 
Oysters, natural rock.-.| 4,276,895 | 339,023 | 1,232,385 | 105,405 | 397,075 |$24, 700 | 3,184,425 | 212,755 
Oystersiwprivate Dedsas|fece- ase sees sce 55, 720 5,300 | 25,900 | 2,400 570, 850 | 48, 852 
Merra piles. esse eeee ere 72 99) ||) -eethins oaibcta] Geese sell sis.d eke oa) ee een.coe eee se eee 

Totals 25.- cee ea 4, 276, 967 | 339,122 | 1,288,105 | 110,705 | 422,975 | 27,100 | 3,705,275 | 261, 587 

Total, vessel and 
SHOLeH erect nee 4,279, 767 | 339,397 | 1,368,460 | 116,990 | 422,975 | 27,100 | 3,715,075 | 262, 237 

Kent. Queen Anne. St. Mary. Somerset. 

Species. 7 
Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. | Value. 

Vessel fisheries: } 
Oystensnatunalockes|Peecmeaccues | seceecese seemiceninesessneeee 1, 400 | $80 |\.--. 2: S22 See 

Shore fisheries: | a 
Oysters, natural rock..| 2,878,050 |$168, 930 |2, 465, 449 |$144, 842 |1, 783,600 | 125, 375 |1, 508,460 |$119, 265 
Oysters, private beds.. 10, 500 HM AB Bui ls cfencrehaeroe tell trae estore lsc atataereys Sites Hetstnesjercie's 604,800 | 56,240 
GiaimiSeses sachsen Vasevakoeversvseneral| Os ey aerate ll sve eros eal Os eerie lesen eres | Cee oe 72,600 | 10,884 

TOA sescs See 2,888, 550 | 170,388 |2,465, 449 | 144, 842 |1, 783, 600 | 125, 375 |2, 180, 860 | 186, 389 

Total, vessel and . : Es 
SHOTCAZS. Se eese ee 2,888, 550 | 170,388 |2, 465, 449 | 144, 842 |1, 785,000 | 125,455 |2, 180, 860 | 186, 389 

| 

Talbot. Wicomico. Worcester. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: i 
Oysters, natural rock. - 1, 750 FILS OM tee cece cal leeec care as [Sets aie eae ol else eae 91, 105 $7, 440 

Shore fisheries: ey 
Oysters, natural rock. .|2, 772, 700 |184, 450 |1, 781,780 |$127, 270 19, 880 | $1,473 /22, 245, 699 | 1, 553, 488 
Oysters, private beds. . 2, 100 150 |1, 162,700 | 78, 245 |1,057, 140 |105, 869 | 3,489,710 | 298, 494 
(OUR ini Se Se Nae AR ne ea eo er mallee eel aor Aad sec eremad 35,000 | 3,500 107, 600 14, 384 
RETTApUN Ss -oscediswic seal cs oe ss cae weeks ail sisters eieisare | nee eerie) lao se merterel | aise 72 99 

Totallssrsssee eee 2,774, 800 |184, 600 |2, 944,480 | 205, 515 |1, 112, 020 |110, 842 |25, 843, 081 | 1, 866, 465 

Total, vessel and 
ShOressean eae 2,776, 550 |184, 750 |2, 944,480 | 205,515 |1, 112,020 |110, 842 |25, 934, 186 | 1,873, 905 
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The following table shows the extent and value of the oyster fishery 
of Maryland during the season of 1900-1901: 

Table showing, by counties, the extent of the oyster fishery of Maryland for the season of 
1900-1901. 

ene Baltimore. Calvert. Charles. Dorchester. 

Items. f ; : rere: 

No. |Value.} No. | Value. | No. /|Value.| No. | Val. No. | Value. 

Persons employed: } | 
On vessels fishing....... TAD AE Serertara ets 209 Re ee Gl-eaess 1,(789| See 
On vessels transporting . Di Pe tsi2 3 DAS eek See PY eseeas os 1A ee L4G eS. 2 
In shore or boat fisheries. bY TISS 65 El es soe eaaenane U(0})5) eons SAG IE Ja. se Dy 20 Reet seiss 
BHOTESMEN 2 ccs fas Ty 986lskican sce Dis see ee 1s ee as 2 996 s5-e2ks- 

ANC) CNRS Sane Meena 91436 |e ee TRS tl neon 3G3 ena 5rODSiaeeeee 

Vessels fishing -..:.....--. 146} $82, 450 43 $22, 300 1} $400 3380 $153, 115 
ANGY ON SYS RA oe ee ree B05.) Baeeannoe Boose ses <i Sl eema 2,;590| at ceee 
Outhieeren teases ese |seeces| Tb2b|. 5. 28a. 58, 005]...-.-- 63935 Jeeeee 2iDlpssessces 50, 667 

Vessels transporting ...-.-. 68) 95, 350 24) 28, 050 4) 1,950 45) 55, 850 
RGOMARC 2. ecm sae aclse sie 25 OO saree ome TAC eee Cau Saas LAGS | seen 
Oirthieeet So ees Bae 2 bby Ale neseae 470 eeeeeen ALOUD saree 680) ee mcacnee 7,134 

TED} DUC Ii ee eet cee ee See Ty G89) eee elise aie 463) 28,145, 178) 5,760 1,206) 87, 245 
Apparatus—vessel fisher- 

ies: . 
Mredeess=. 22 222.565 2-5- 30 557 584 7, 085 149} 2,075 2 80 1,291) 19,458 
PROM PS eee cee Sesieneeee 9 Baliched otal eweereweeie 28 O4Aleasscalesce ee 13 85 

Apparatus—shore fisher- 
ies: 

WredPesea ss. 252k res sce 16 255 |fsoase: | Saeeeaaas 94 1,470 4) 100 924| 7,964 
PRONG SACLCs sacs tenn et hn Big Gtoa ls PARR To Gee ance lasaee ccos 663] 4,597) 332) 1,224 2,193} 18, 896 

Shore and accessory prop- 
ChOVE eee eter nis seceesincs| eee sce 25,500). -2- =e e205 AAO cramer rail ewan were = ll 150|Seramersrace 60, 413 

@ashieapitals oc ce o'sjs0.2:15!n<)=22 ee 19)500|(2---e% MOOT S50 ese e ceicisicn|enee 600) s2eeeccer 91, 350 

Total investment ...|....... 164, 609) s/c saisvete 3, 886, 150). ..--.- OF 938llbeecee E2169) oes care a 547,177 

Products. Bush. | Value.| Bush. | Value. | Bush. | Value./Bush.) Val. | Bush. | Value. 

Vessel fisheries: 
Dredge catch (natural 

ROCK) Msn seas = Sages tet 14, 401) $9, 535/328, 150) $229, 515) 38, 650$23, 200) 1,600) $640) 479, 320'$259, 514 
Tong catch (natural 

MOOK) WE sets aieisi=imie clas asic 400 OYE) See Sac seseee LOMO) (Gh28b]e- acl ---54- 1, 400 650 

Total, vessel catch ..| 14,801) 9, 810/328, 150} 229,515} 49,415) 29,485) 1, 600 640) 480,720) 260, 164 

Shore fisheries: = 
Dredge catch (natural ; 

ROCK) ea aseloxes oosscoaee 2; 600}, 15925) j<s-2se| (oe =- see 18, 200) 12,510) 5,000) 2,000) 182,075; 98, 355 
Tong catch (natural 

WaOig) ae 5 ae ee G10%9851339) 023 tae -een | aaeee eee 176, 055|105, 405/56, 725/24, 700| 447,775) 212, 755 
Tong catch (private 

Beds) 22.2 rerSeicza' hassle Seles fe es eats Sa sealers atts eee 7,960} 5,300} 3,700) 2,400) 81,550} 48, 832 

Total, shore catch -./613, 585/340, 948) Se Neaire(Saeeraenss 202, 215/123, 215/65, 425/29, 100) 711,400) 354, 942 

Total, vessel and i aan 
shore catch ....... |628, 386 350, 758|328, 150) 229, 515/251, 630)152, 700|67, 025/29, 740|1, 192, 120} 615, 106 

a Includes 500 bushels, valued at $250, taken from private beds. 

Norr.—A few oysters were taken in the shore fisheries by nippers, and in one locality some were 
taken by scoop nets, but the apparatus and catch are combined under tongs. 
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Table showing, by counties, the extent of the oyster fishery of Maryland for the season of 
1900-1901—Continued. 

Kent. 

Items. 
No. Value. 

Queen Anne. 

No. Value. 

Persons employed: 
On vessels fishing 
On vessels transporting. 
In shore or boat fisheries. 
Shoresmen 

ees ees ee 

St. Mary. 

No. Value. 

Somerset. 

No. | Value. 

Totals. caecesseess|) L068. eascce ces]! E,26bulcecesee se!) P6405. 55255] see a Sonn | 

Wessels fishin go |jceecmceeclneae ct ces lceeeeceee $188, 215 
ROMMEL CS a oc = leaasicte ress saeanms|cleccesas|| 0) eA Ol|emecsemeice|! Oe ADs ||cctets meee | Umea e/a ers 
OWidlls Ss cesespeanosascssallonososase 57, 608 

Vessels transporting ...... 56, 425 
MOMMA ssh. -ceeccnee =| G40) Eee tem secie LOM |e Seer OOO) stetare tate oie | eee otc cy 
QUItft Pee 222 ccs tes 7, 506 

BOatsistaasee eee nsec ee ee 97, 925 
Apparatus—vessel fisher- 

ies: 
DTEALES: 2 ais casswaic Haase Scere ewe eaeacicsee 4 20 14 265 1, 208 18, 180 
MONGS Pesce cise sisi ienisi= | eee lseeecocce leaiteccice neces ecre 1 1 Beer esoo asi lserostcss 

Apparatus—shore fisheries: 
IDE hae acidic acc aseSe Be Sbosacoce| opateecod Gabaocsad basuenaocc 75 893 932 9, 096 
MONESNELC: =.=. 226 ese-ee 1, 044 8, 435 2, 255 11, 245 975 5, 028 1,473 8, 988 

Shore and accessory prop- 
CLGYis2 saci oases scwisisce ae|necees cate ROG 1) eeperars |acabeeocca tecorcacsed sacconocd (anc Pane ese 63, 618 

CARINE OtEN “oS Shpcndeosasel bonebonsbllesausbood Ssecboads bedespsecel|sou5dc0cd| |azoacanad|sosbeccocc 102, 800 

Rotalsinvestmenty a |seeeeee se 64690! |e cesses 305.97 Del incseisrere ere 59;:965" |-eiseeeeae 610, 361 

Products. Bush Value. | Bush Value Bush Value Bush. Value. 

Vessel fisheries: 
Dredge catch (natural 

TOCK) Hascmincis scene cuasre|semecmene| oeecscces 750 $300 6,200 | $3,180 | 522,811 |a$325, 238 
Tong catch (natural 

TOCK) Bosc weet nce sae S| see senile wens sme le scciewmas lease eeweene 200 80 | == <n -5 eels oe eee 

Totalivesselicatchiass| sess seemelceseecees 750 300 6, 400 8,210 | 522,811 | 325,238 

Shore fisheries: ee ra 
Dredge catch (natural 

TOCK) Sorcerer O Oe See ciate tae et] Seater a Seema salne teres 21,750 | 11,425 | 197,856} 104,188 
Tong catch (natural 

TOCK) coh ieeenecucticiecs 411, 150 |$168, 930 | 352,207 | 144,842 | 254,800 | 125,375 | 215,780} 119, 765 
Tong catch (private 

IDEAS) so seoectewioewasiccce 1, 500 W458) oes caeietmce aiel|leretiw ores etete}| ale cetemieree linet seat 86, 400 56, 240 

Total shore catch ...| 412,650 | 170,388 | 352,207 | 144,842 | 276,550 | 136,800 | 500,036 | 280,188 

Total vessel and nie 
shore catch ......- 412, 650 | 170,388 | 352,957 | 145,142 | 282,950 | 140,010 /1, 022,847 | 605, 426 

aIneludes 1,000 bushels, valued at $500, taken from private beds. 
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Table showing, by counties, the extent of the oyster fishery of Maryland for the season of 
1900-1901—Continued. 

Talbot. Wicomico. Worcester. Total 

Items. = 
No. | Value.| No. |Value.} No. |Value.| No. | Value. 

Persons employed: | 
* On vessels fishing........... SOF ciiscedate BOOS 5 spa aral| teateelatele | sinteiaioicls s 5649) |g: ae ae 
On vessels transporting..... HO! |S tocoseee ba |= See ae SFE are oeee yao} 44 ee oe te 
Inshore or boat fisheries. .... 2: CG Ee eee OL lSeaawe aoe 2SGil Nees aes 19,298) |jocatieeeee 
BHOLERIMOR ou ccc cicceoccesees (3's) | Saneotene 223) ||Eaccctece LB? Saewenias 1 40S eter weiss 

PRO GEIR ares -, tcc acctas mieseseaice 2 OG0All serie kita HOMO! loerecrerete 288i lb savyetsars 31543: | Reyer 

Vessels fishing .............-.. 65 | $36, 400 | Sopra eee ee eee 947 | $494, 605 
MIGMMARC r= ce so oce.ckann sec B64 |e Xerces Bl Seccecei|tisceeeleSs zee LON GB 7c cece oats 
OWE 22:2. .:- eek elennieralaieie | gee sictsace URC RON Be eae 940 Fe acisnoel| Bo ee etae |Geerineriase 188, 197 

Vessels transporting .......... 27 | 20,125 18 | 20,550 15 |$138, 550 379 370, 700 
ONMTE PC ke cc cin cam smimeciciecc as BQ OM escaecbanaa 895. Ils sacies.c5 269) see nveise CPO ian come 

AONE ct otte Sea ccra Sis An loradie pl beeisicicrs 4) 260i setae ee oY PAUG eceiae B22). nied aera 56, 808 
BD BAe mes cine Secs cccbeecent « 792| 51,530 184 | 19, 650 226 | 8,312 6, 548 454, 872 
Apparatus—vessel fisheries: 

i306 Fee a 260 3, 660 28 BOOM Rattere cre cllomestee se 3,570 51, 730 
Gielen see aoe ne 3 1 heats Oe | SSeereeee laceaeacia nc seene 54 512 

Apparatus—shore fisheries: 
IDSR2G Yo See Ae eee 20, 576 
Tongs, ete 83, 261 

Shore and accessory property. 1, 935, 706 
Cash capital 2,161, 600 

Lotalinvestment, «2% a=<|6 .<— 2... < PA (AUET Se seer ae 665395) eee eae Shop oy Pid ere, eae 5, 818, 567 

Products. Bush. | Value. | Bush. | Value. | Bush. | Value Bush Value. 

Vessel fisheries: . 
Dredge catch (natural rock) .| 136,746 | $74,798 | 9,425 | $5,400 |......../........ 1, 538,053 | $931,270 
Tong catch (naturalrock)... 250 MBO) \\ercretars arae lefevre 3 separa ies so sieve ate 13,015 7,440 

Total vessel catch......- S63 9960s V4 94Se ie 9425 toy A400 aeoeeesyellcismerectere 1, 551, 068 938, 710 

Shore fisheries: ae 
Dredge catch (naturalrock).) 26,625 | 18,478 | 2,900] 1,450 |........]........ 457, 006 240, 326 
Tong catch (natural rock)...| 396,100 | 184,450 |254,540 /127,270 | 2,840 | $1,478 |3,178, 957 | 1,553, 988 
Tong catch (private beds) .. 300 150 {166,100 | 78,245 |151,020 105,869 | 498, 530 298, 494 

Total shore catch ....... 423,025 | 198,078 |423, 540 |206, 965 |153, 860 |107, 342 |4, 134, 493 | 2,092, 808 

Total vessel and shore 
(OTe pases Pei 560, 021 | 278,026 |482, 965 |212, 365 |153, 860 107, 342 |5, 685, 561 | 3,031, 518 

The following is a summary of the crab fishery of Maryland in 1901: 

Table showing, by counties, the extent of the crab fishery of Maryland in 1901. 

Charles. Anne Arundel. Baltimore. Calvert. Dorchester. 

Items. 
No. |Value.} No. | Val.| No. Val.| No. Val. No. /|Value. 

f i= 
Persons engaged: 
Softcrabbers.....-. <<... Die lecesaers Bor eeetsel| LOO Sete sce | steerer yates ASD Saas 
Hard crabbers'<..2.2.-.- 96 lcci al (ee eo 36) Kenan nM Woseoe Dre ae 
MLOTCSMOCN) nose) hans ote a3 ee ee i ee ees Fel ee eee ae gel Oe GBy pas ee ce 
On vessels transporting | 

(GUID Ja QS SRO Ron Roa eea oe) BCS SSOes DOS seas lonceeee sascec SAneenes Wofatetaretel iesetseterstate| | mtmtetere 2 i a aOR 

Boats, soft crabbing....... 134 |$1, 559 16 | $160 70 
Boats, hard crabbing ..... 96 | 2,089 1 14 36 

Meteors eee 230 | 3,648| 17] 174| 106 

a Exclusive of duplication. 

F. C, 1902——33 

| = 
10, 485 
3, 105 

296 | 
214 

13, 590 
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Table showing, by counties, the extent of the crab fishery of Maryland in 1901—Continued. 

Anne Arundel.| Baltimore. Calvert. Charles. Dorchester. 
. Items. STS er 

| No. |Value.| No. | Val.| No. | Val.| No. | Val.| No. |Value. 

Apparatus used in soft 
crabbing: 

SS CTEUDOS I ocerceinte caste atate eal liai steven’. ste cei] waco lejaieea hte fete eiarasel] wate fevatel ote) svarerateval epereverorel| ayatelesretaea | ere eee 337 | $1,141 
Scoopmets@e 2s casos. 157 $89 Ween == seee te 1003)" $20) 2522 See 2 sae 298 104 
Seiness sec ceeseee ste tee 35 105 Oe 5) eee eee) eee eer Recor Semon cqma|laccsase 

Apparatus used in hard 
crabbing: 

Trot lines 
Shore and accessory prop- 

erty . 
Cashicapitall 2s —-eraae 

Total investment ... 

Soft-crab catch by— 
SCLAPECS) 2s -65)-fo'smzis hee welisieleinse se fem eerste] anieider =| Merete oa bie sere pace aee Sete Sees 698, 500 | 10,750 
SCOOPMEtSeereeeee= sae 3731060) |TO 7049 Bese saeres T8O000 125250) 22 Sceciee lees 449,100 | 6,835 
Seinest-sseecss see oses | 189,440) | 3, 704 148,000 »|1,' 200) jcms <2che ncin= =| caewcee-lcoeeeelee eae een eee 
Troilinesave sess se 800 27 864 5 798 oes sel ces 409,398 | 5,940 

410} 2) Roemer eee eps 518, 800 |14, 435 /48, 864 |1, 258 180, 798 /2,251 |........]...--- 1,556,998 | 23, 525 

Hard-crab catch by trot A 
WINGS ese 5.26 ca tenses 3,487,695 | 8,794 | 1, 440 12 |548,999 | 884 |630,000 |2,100 |4,992,999 | 18, 337 

Total catch,soft and 
hard crabs--2-2: 4,001,495 |23, 229 [50,304 |1,270 |724, 797 |3,185 |630, 000 |2,100 |6,549,997 | 41, 862 

Kent. Queen Anne. St. Mary Somerset. 

Items. 
No. |Value.| .No. |Value.| No. Value No. Value. 

Persons engaged: 
SOacrabbers=see- se siecteeiae 26 eisersteesa SOM serosa 20) cimisje jose 2 164i oa eeeete 
iMardieraibbersis=s-eoncsee. ADD ae Seta OS | teecetce GOR eesae 89" | casero 
SHOresmenier . 22 ots hee one his.srs creel (oe aisle sivimte earns el cmeemeieel female emcee etamereeee 250 |. =<2ceee 
On vessels transporting 
ORIN Ns ocosandcosaase cuss o|seeesosaonljesaces- [pense sossc||Ssessqlsocoscescc|odéessce FA Non esac 

MOtAUG cos Aspmencer | IB ilpoaenon 1291/20 seers (s\UN obsceiosiess 2, 462 Beaders 

Vessels; sotticribbinges. 2.67) sacccmce a|h eatin eeeesencen|aeeeac ie Reet cae 20 | $7,375 
TOMMAL Ce enceys yack eee sone |e sass syersien (sae: cratzie| esis sista etmere!| cemencea lea miemricte ae leeeier ms TS Veeeeeee 
QUEGE. Sao. co hee O sk iced || RE aisle = eee Sele | Secs Poem while eeeros | asce tae lees eeee a Ree ee eee 500 

Wessels itramsportin' crabs a ias-.<< ce 0 ere sie cel lisiesiee eistatersl |e cteistee ia aterere eteterte | terete 12 3, 500 
FROMM ASC as cee eee eae nice SPE rere ae PA ees Se nl Rea tee ene Se ae ABoess SOC Sse 
Ouphit sa seecct eee eee etens lois side moana) is Seidiapial come Se ce bial secs Saeliceclen Pecans Ceeeeins =| ae aa 300 

Boats soft crabbing ......... | 13 | $185 25 | $198 15 $140 2,340 | 92,555 
Boats hard crabbing ........ | 105 | 1,045 93 558 60 590 90 1, 045 

Rotal'O\<a) vos eae. see 112 ; 1,120 | 115 735 75 730 2,430 | 93,600 

Apparatus used in soft 
crabbing: | 

SCLEIDES) A serie eects & Seis S| Se cesses ole mee cele Sree c mre ete eee Seen eee sce nine meee er 2,492 9, 097 
SCOOpMets eee sees eee 23 4 35 10 50 13 1, 448 562 
Selmessshacsas- Bac oe Sones 12 38 17 89) iiscec ccc cs {cl ee emces |= esac eee ea 

Apparatus used in hard 
erabbing: 

ED OtMIMeS ee eecmecreinecese 105 303 93 197 60 147 90 294 
Shore and accessory prop- 

OCLEVis 2 sascnce eee eens 
Cash capital 

Total investment... |scesess-6 DSO sammie TEI etree = 

Soft-crab catch by— 
SCLAPCS oof Soaia wes cave ciel oe teee ie aie ee culate oy ors miatebareierel ll orermreretell ere ata tate eases lle eerie 6, 876, 486 | 103, 259 
Scoopmetswee pecs see 8, 700 175 31, 200 685 15, 075 419 | 3,156,210 | 49,378 
HOIMESe Aasooeeme ces cteceee 20, 120 430 66; 498 | 15425.) 0.2 oak eee ees alosee eee Eee 
TOTNES Ga aeee se oe et omee 24, 000 700 20, 400 BOOM ccc eu come|ieeemee ne 72, 000 1, 300 

TMOGRIE occ cfowtactayiotaacie 52,820 | 1,305 | 118,098 | 2,470 15, 075 419 | 10, 104, 696 | 153, 937 

Hard-crab catch by trot lines|1, 174, 000 | 2,535 |2,073,498 | 4,908 | 592,500 | 1,975 | 2,306,700} 12,496 

Total catch soft and ape ae 
aT Crabseries sarees 1, 226, 820 | 3,840 |2, 191,596 | 7,378 | 607,575 | 2,394 | 12,411,896 | 166, 433 

aThese lines are used primarily for 
hard crabs as ‘‘ doublers.”’ 
bExclusive of duplication, 

hard crabs, the soft or shedding crabs being taken with the 
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Table showing, by counties, the extent of the crab fishery of Maryland in 1901—Continued. 

| Talbot. Wicomico. Worcester. Total. 
Items. SSS SEES S| See 

No. | Value. No. ‘Value. No. /Value. No. Value. 
| — — _- - -— | —— ——S—@ 

Persons engaged: | 
Sottierabhers. « «5.2.5... Bae |S cdtten alliances sta ae | amen call saree’ Rs S LOOT Neemteeee 
Hard crabbers:..........-. eee ail acetal PAN ee 12285 a= tee 
ISUYd) RTL en (oo ee ee GLbdl Semen cs LBS eco atl asteeere| eee cect P2380" (ae oeeeae 
On vessels transporting 

(COSI: RB SeAnBer eedeee Gane Seeesces Sapper DW acesers seats N= eI 28: |Sasseece 
— ——— | | ee | ip ee 

MOLI At: Se ee d is (0 y2.7-t bee a pea Dom \erae eee 2 |-se-2-- DF Soon aecteemas 

Vessels soft crabbing ....... [Somat onset lta ce ae re ASS AIEEE 55 | $20, 000 
BMONNESC occ n-s-se- see se=s RS beass25-<| eboerca arose cccisd ocrenan Basandalkascocr SBT |ieeneee 
(Oishi See eee eee eee Sea bs mh S| eit ARS are on Sait ice SN SS rk A rare | 1,300 

Vessels transporting crabs..|............)......-- Te S400 See re leecis ene 14 4,000 
RSTO EC A Re CRE Be atee cnoe Oca ners ii Paes Becseoa) Aaseeec Si a siete 
OO erect bees eats sso | ceisee aceiepiatel naar tole |e'- semis ape Cy aee SoA ee Sle Sree se © 320 

Boats soft crabbing ......... | (1a uc ee ee eee eee PER ers 2,926 | 106,552 
Boats hard crabbing......-. | 393 | 10, 684 72 502 | 2 $20 1,180 | 20,126 

| | | —______ | —__. 

MOtall Gre sa on. 2 ses nis 395 | 10,694 72 502 2 20 4,082 | 125, 847 

Apparatus used in soft crab- ra | | 
bing: 

MEMRMOSi yes a= = so nccsseiscaie 2 tide sneeead tease 4 accdsor | baccoee 2,831 | 10,247 
SCOOP Mets = —----i-----s5-— 30 U5) |i Gon aeondes||-necaoalssrcnde igysecn% 2,136 811 
SITE oe poe penee eee saeece 15 Bt Becescenmed Seesene BASE das] torare 95 701 

Apparatus used in hard 
crabbing: 

Tigey allio SSeS meee eee 393 | ‘1,929 72 143 2 4 1,188 4,474 
Shore and accessory prop- 
CLI e ee ee eaten ace anise: «5 295250) [inst sana nen 45320) |Page aie. Resscasbasapeczoma: 68, 029 

@asmicamitals. <2 -5<in=s-s-- = [LD O2on | eaeretan Seierare OF O00} Peeeae. Wes Sie aaa [seeeeeeeeeee 111, 865 

Total investment | 57, S09! | eecises taaale At OG ee aaiete 2: Sale Sete SE AG 321, 974 

Soft-erab catch by— 
DCIMPEN Ss cccte tee lasek ewe | 7,576,786 | 114, 044 
NEGO PTICLS Soecieanis/icn's 4,230,144 | 70,786 
SpINesert rcs me Gee ssce-- 2 as 298, 556 7, 269 
TrowlnNesO.2-..- so255-.2=55 277, 000 805,260 | 10, 464 

MRO a araas Sse ehscat 319,597 | 2,963 Jectetettettfeeee eff 12,910, 746 | 202, 563 

Hard-erab catch by trot lines} 11, 314, 550 | 28, 753 2,352,000 | 5,040 | 4,998 50 29, 474,379 | 85, 884 

Total catch, soft and 
arg: CLAaDS 2205-22 - = | 11, 634, 147 | 31,716 | 2,352,000 | 5,040 | 4,998 50 | 42,385,125 | 288, 447 

a Exclusive of duplication. 
b These lines are used primarily for hard crabs, the soft or shedding crabs being taken with the 

hard crabs as ‘‘ doublers.’’ 2 
ce Includes 95,006 hard crabs, valued at $235, taken in crab scrapes, and 67,000 hard crabs, valued at 

$500, taken while dredging for oysters. 

THE WHOLESALE FISHERY TRADE. 

In the quantity of oysters handled Baltimore ranks first not only 
in the State, but in the entire country. This is largely due to its 
accessibility from the oyster grounds and its transportation facilities. 
So important is the shucking and packing trade of Baltimore that 
during the oyster season the leading railroads send out daily trains, 
several cars in length, loaded entirely with shucked oysters, which are 
widely distributed throughout the Western States. Many dealers, 
however, are finding it cheaper to have their oysters shucked im small 
towns contiguous to the oyster-grounds and shipped to Baltimore by 
steamer. This is also the case with firms engaged in the crab-meat 
industry. While Baltimore handles the larger portion of the State’s 
oyster catch, owing to direct connection of towns on the eastern shore 
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of the State with New York and Philadelphia, these two cities receive 
large shipments of fish, the demand being greater and the prices higher 
in many cases than in Baltimore. 

The burning of oyster shells for lime is an industry of some impor- 
tance in Baltimore, the product being used largely as a fertilizer. 
The use of crushed and ground shells as a food for fowls is also grow- 
ing. Owing to the lessening quantity and higher prices of oysters 
the canning industry of this city is decreasing in value, several large 
firms having moved to other States. Next to Baltimore the largest 
quantities of oysters are handled at Cambridge, Crisfield, and Oxford, 
many shucking houses being located at these places.  Crisfield still 
continues to be the most important crab-shipping point in the United 
States and, together with Deal Island, handles practically the entire 
soft-crab catch of the State. Onaccount of the small capital necessary, — 
the number of crab firms at Crisfield is increasing yearly and is no 
doubt responsible for the low prices received by the fishermen, as 
these firms, in their endeavors to get contracts with commission houses 
in the larger cities, are compelled to underbid competitors in fixing 
prices for the following season. 

Hard crabs are handled principally at Oxford, St. Michaels and 
vicinity, Tilghman Island, and Cambridge. With the exception of 
the latter, these places handle the crab meat almost entirely. 

The following table shows by localities the number and value of 
establishments, cash capital employed, and number of persons engaged 
in the wholesale fishery trade of Maryland in 1901: 

Table showing the wholesale fishery trade of Maryland in 1901. 

Establishments. h Number 

Localities. | | a of persons 
No. | Value. capita’. | engaged. 

ATITIA POLICE /ae lad aja alerea eis ats cicole wists wie) wie a wold Shte eis = Slcope estos came at 6 | $26, 730 $19, 800 375 
BA UGIIN OLS Ss p2 es eae eae lacs woe svete ela nics = minis ois ete iale ie wis oiers alee nhatals Soreinie 104 1,795,940 | 1, 968, 350 7, 972 
St. Michaels, Claiborne, and Royal Oak...................-.- 8 12, 605 10, 800 241 
Pilon eres an Circe oasis see en ence eaten ince weiner ecan 6 8, 685 9, 100 218 
Oxfordvand Bellevue. ose eee bet odes e eae eee 16 31, 048 20, 875 591 
Crisheld awsonia, and Hw elle ese cscsame semaines naan 43 | 80, 793 114, 600 814 
Dealilslamd andiChanCe ys sss mises erlaes = shoele sss cicyisicig sie oei= ctele 13 6, 940 4, 550 126 
Mainmounitan gd Onlole mer seeccriamacocewoccicsabecicaseiccecsecces 9 | 11, 300 14, 700 243 
MarionvandsHopewellie=.ose-nesat.s cesecaeserce peice ase ee 6 9, 780 13, 400 205 
Talls;ComerandiShellitowiiee-essesecerecctecaeescessee = cece 2 3, 825 3, 500 104 
Cambridge and Secretary.....--.-....---- Be dist aaaeseicaoe 30 60, 527 91, 340 1, 003 
Hollandiislandtan@shlliouiesnseeese > ance ee eee see 2 905 1, 000 20 
WingatejanadwViemmac esis. ey aeeel Sees ast Gera state ro eerste ie tee 2 865 1, 000 20 
Havre deiGrace and! Perryville; :.-< 2252 chen c ees ceicies 22 so sini 3 | 4,900 3, 000 28 
Bivalveand Dyaskinc cnet wicstsa clonal eeine oe se beens elsloe 4 3,970 14, 500 287 
WihitehavenrangduNanticoke -cecccssssees ceeen seeeneeeetneeees 2 2, 250 | 5, 500 94 
SOLOMONS ANG BEM edICto -eeiaateck ee meee nici ielstetecte sie ieiatetats 23 878 900 17 

TOU. tects hos. ok. se bas toper Rela de etic este stray cee eee 258 2,061,946 | 2,296,915 12, 358 
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FISHERIES OF VIRGINIA. 

The fisheries of Virginia, as compared with those of the other Mid- 
dle Atlantic States, ranked first in the quantity of products in 1901. 

The last two canvasses (1897 and 1901) of the fisheries of this State 
by the United States Fish Commission present some interesting com- 
parisons. The total capital invested in shore property, vessels, fishing 
apparatus, and cash capital in 1897 amounted to $2,891,536, and in 
1901 to $3,633,104, an increase of $741,568. The number of fisher- 
men and shore employees in 1897 was 28,277, and in 1901, 29,325, an 

increase of 1,048. Of the employees in 1901, 5,565 were on vessels, 
18,492 on small boats in shore fisheries, and 5,268 in wholesale fish 

markets, menhaden factories, and oyster canneries. 
The products in 1901 as compared with 1897 show an increase of 

861,599 bushels in the quantity and of $881,773 in the value of the 
oyster catch. In the other fishery products there has been an increase 
of 94,158,216 pounds and of $552,113. The total yield and value of the 
oyster fishery in 1897 was 7,023,848 bushels, of $2,041,683 value; in 

1901, 7,885,447 bushels, of $2,923,456 value. The fishery products, 
exclusive of oysters, in 1897 amounted to 228,827,013 pounds, of 
$1,137,815 value; in 1901, to 322,985,229 pounds, of $1,689,928 value. 

The greater part of the fish are caught by pound nets, gill nets, and 
haul seines, in each of which, since 1897, there has been a material 

increase in number. Pound nets have increased from 1,250 to 1,590, 
gill nets from 9,307 to 10,487, and haul seines from 107 to 257. 

Alewives, one of the most abundant food species, have increased in 
both the quantity and value of the catch, which was 13,689,510 pounds 
in 1897, valued at $70,841, and 13,913,444 pounds in 1901, valued at 
$115,424. There was an increase of 905,690 pounds in the squeteague 
taken and of $38,026 in the value. 

The shad catch is an important feature of the fisheries of Virginia, 
the most of it being taken in pound nets, of which many are owned 
and worked by planters who farm near the fishing-grounds. The 
farmer fishermen take up their pound nets at the close of the shad 
season. The shad catch of 1901 shows a large decrease from that of 
1897, which is accounted for by the unusually cold and backward 
spring. The season at its best is short, and in 1901 the fish were 
late in arriving, after which much time was lost from the weather 
being unfavorable for fishing. The shad catch in 1897 amounted to 
11,529,474 pounds, valued at $304,448, and in 1901 to 6,972,212 pounds, 
valued at $366,203, a decrease of 4,557,262 pounds in quantity and an 
increase of $38,245 in value, the better price received by the fisher- 
men in 1901 more than compensating for the reduced catch. The 
shad in 1901 were extra large and of fine quality, and found a ready 
market at the seaside resorts, as well as in the northern markets, the 
demand being steady and prices satisfactory. 
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Crabs continue plentiful, with an increasing demand for those 
shipped alive, for cooked meat picked from the shell and shipped in 
bulk, and for that hermetically sealed in tin cans, the latter being dis- 
tributed as far as the Pacific coast. The crab catch in 1897 amounted to 
6,399,514 pounds, valued at $68,245, and in 1901 to 7,401,701 pounds, 
of $118,835 value, an increase of 1,002,187 pounds and of $50,590. 

Oysters comprise more than three-fifths of the value of the fisheries 
of Virginia. The oyster season from September 1900 to May 1901 
was the most successful for many years. The yield of the oyster 
fishery of Virginia in 1891 was 6,074,025 bushels, of $2,524,348 value; 
in 1897, 7,023,848 bushels, of $2,041,683 value; and in 1901, 7,885,447 
bushels, of $2,923,357 value. The product of market oysters in 1901 
was 2,991,144 bushels from natural rock or native beds and 3,076,525 
bushels from private beds, and of seed oysters 1,817,778 bushels were 

taken from their native beds and replanted on private beds. 
Yearly the area of native oyster grounds decreases, as a result of 

overworking the beds and the abandonment of those that have become 
unproductive. As soon as a bed is depleted of oysters it is available 
for rent by any citizen at $1 per acre per year. This has proved 
of much benefit to the State, both on account of the revenue derived 

and in the reestablishment of beds upon a commercial basis. Grounds 

once noted for an abundance of fine oysters were, from overworking, 
cleaned of oysters and abandoned, after which they were leased from 
the State by private parties who prepared and reseeded the grounds, 
watched and cared for them until they equaled or exceeded their for- 
mer abundance. Others leased land up the rivers on bottoms that had 
never been known to have an oyster on them; seed oysters were 
planted on these grounds, and new areas of good oyster beds resulted. 

In some cases leased lands have been used only for a short bedding 
of market oysters that had been taken from their native beds. This 
gave the owner protection during the few months the oysters remained 
on the private beds and fattened. In case of an overstocked market 
with much reduced prices, many cargoes are returned and planted on 
private beds. These oysters having been counted as from natural beds 
were not again counted from private beds, which accounts in some 
cases for the entire absence or very small quantity of oysters from 
private beds in counties that are known to have leased oyster lands. 

ENDLESS-CHAIN SCRAPER USED IN OYSTER-SHUCKING ESTABLISHMENTS. 

Oysters are brought in vessels from the oyster beds to the plants of 
the wholesale dealers and there unloaded into storerooms adjoining 
the shucking rooms on the wharf. From the latter they are carried 
to the shucking benches. Shucking benches extend the entire length 
of the long, low building, some 100 to 200 feet long, there often being 
several of the tables with an aisle between. Each of these long tables 
has partitions dividing it into stalls just large enough for the oyster 
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opener to work to advantage. The opener picks up an oyster from 
the pile before him, placing its edge on an upright pin, and with a 
small hammer breaks off the tip end, then inserting his oyster knife 
with a quick motion, flips off the top shell which drops down a spout 
by his side; another quick motion with the knife and the oyster is 
thrown from the shell into a measure, the shell following the first one 
down the spout. From the chute the shells fall into an oval-shaped 
trough that extends under the entire length of the long table. An 
endless chain passes over the trough to which, every 2 or 3 feet, is 
attached an iron scraper that scrapes the shells as they fall from the 
hands of the opener. Arriving at the end of the table, the shells fall 
into another trough running at right angles, which is also provided 
with an endless chain with scrapers that passes on outside of the 
building and up an incline of 50 feet in height, out on an extended 
arm some 50 feet, around which it returns and continues its endless 
course. The extended arm at the top is provided with openings 
through which a continuous stream of shells falls so long as the 150 
openers are at work. When one pile of shells reaches up to the 50- 
foot level the first opening is closed, the shells falling through the 
next opening, starting another pile from the ground. The endless 
chain is 1,000 feet long and is driven by a 45-horsepower steam engine. 
This appliance was first used in the oyster industry during the season 
of 1899 and 1900, removing 125,000 bushels of shells. 

In the season of 1900-1901, 190,000 busheis of shells represented 
the bulk of the season’s work of opened oysters by one firm. At the 
close of the season these shells were all removed and scattered over 
the private oyster beds of the firm, for the spat or young oysters to 
catch on soon after hatching out. 

For many years the removal of the large amount of shells was quite 
a tax on the business. Shells were gladly given away to anyone who 
would remove them. Then as they came more in demand for road 
building, the filling of low lands, for making lime, and other purposes, 
a small price of 1 cent or less a bushel was paid. As the leasing of 
land for oyster culture increased, the shells came largely in demand 
for planting on oyster beds and were so used for several years, the 
price advancing to 2 cents a bushel. During the years of depression 
their use was discontinued. With the return of more prosperous years 
and a large increase of private beds, an active demand for shells to 
plant called for nearly all the supply, at prices ranging from 8 to 4 
cents a bushel, adding many thousands of dollars to the receipts of 
the dealers. 

FISHING WATERS AND SEASONS. 

The State of Virginia is bountifully supplied with waters that pro- 
duce many species of food fish. Beginning on the south near the 
State line of North Carolina. pound nets and haul seines are used all 
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along the beach to Cape Henry and in the Chesapeake Bay and 
Potomac River, as well as on the eastern shore of Virginia in Accomac 
and Northampton counties. Pound nets are set in the early spring 
as soon as the weather will permit, but most of them are taken up 
when the run of shad is passed. <A few are again fished for a short 
time in the fall, and others are fished all the season from March to 

November, the length of seasons depending on weather conditions. 
Much time and property are often lost from unfavorable weather. 
Haul seines are used during the same time mentioned for pound nets. 
These are worked by hand, horses, and in a few cases by steam. 

The several navigable streams, including the Nansemond, James, 
York, Rappahannock, and Potomac rivers, with their numerous 
branches, creeks, and bays, are nearly all fished, more or less, for shad, 
and but very little except during the shad season. For a long time 
the rivers have no doubt been overfished, being lined with stake gill 
nets, haul seines, and a few other appliances of capture. So few of 
the local species remain that it does not pay the fishermen to follow 
the business after the run of shad is over. Citizens living along the 
upper tide waters now report very few, if any, shad seen in these 
waters, which formerly were so plentifully supplied with them. The 
same conditions obtain as to alewives and all other migratory fish. 

It has been noted that the fishery products of Virginia for 1901 
show quite an increase over those of 1897. This may be partly 
accounted for by an increased quantity of fishing apparatus in the 
waters of Chesapeake Bay and the near shore waters of the Atlantic 
Ocean. The number of pound nets increases every year, and they are 
placed farther from shore in deeper water. 

While the river fisheries have to a large extent become exhausted, 
or at least unprofitable, their place has been filled by the planting of 
oysters on private beds. A large portion of the beds of the rivers 
before mentioned are now leased from the State and planted with 

oysters as far up as the waters are at all suitable. Much of this 
oyster ground was never known to have had an oyster on it, while 
other sections were abandoned oyster beds. Nearly all of these 
private oyster beds have proved financially successful, except when 
excessive rains have freshened the water and covered the oyster beds 
with silt, killing thousands of bushels of oysters. The two eastern 
counties of Virginia—Northampton and Accomac—have almost con- 
tinuous shore lines of fishing-grounds in the waters of Chesapeake Bay 
and the Atlantic Ocean. The representative catches of this district 
embrace menhaden, blue-fish, alewives, crabs, and oysters, with smaller 
quantities of several other species. 

The three tables which follow show the number of persons employed, 
the number and value of vessels, boats, and apparatus of capture, the 
value of shore and accessory property, the amount of cash capital, and 
the quantity and value of products in the fisheries of Virginia in 1901. 
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How engaged. No. 

TM UCHR RON OLICS scot 55 5 Sk nae chi tomes ccd sSaes See nc sca boo R SAE RR s sbhcaabe oeiabravee oc /ete nian eeptes 4, 430 
ONEVESSGIS RAMS POLS <2 So ciccecic cece cowie aa atecie siswiseisiceciesiccieia 1,135 
ERNE OM DOME OTICS J. cnie= ose se Ceea nin cemedeceach oatceas smas 18, 492 
SLOW STRCTISe bae GeceCBOBAEDC BO RDC CORO FORE CAC ARMOOO EERE Calan B DEH Se Pot ObnC GORE COncinHe Saaeneeae 5, 268 

CRGUGUS ee ee eee tee OE by oh mee te PE PRA ee Th tet we ReneS ee ee Be Sees ee 29, 325 

Table of apparatus and capital. 

Items. No. Value. Items. No. Value 

‘Vessels fishing. o2.5:2 2 ..6-. 702 $529, 588 || Apparatus—shore fisheries: | 
MODDRE Cy. Fa 5 22-255 2's05 5015 85 24D | Sasa sece ee CINeCsS Bete Cee A were ee 257 $41, 1385 
OME Tee oe sinaieis Sere wiewtc wa | ects ale as 241, 106 Pound Mets esse =< e acisceece 1, 590 318, 616 

Vessels transporting.......... 384 276, 320 Gill’nets = e2 cao: sceeeeees ss 10, 437 50, 035 
HMO eee ee eee 13308) |paceneeteeee Mvcewnetsi dts cecetonc cto wcee 729 7,444 
Ohi beer e ee ec coc aes ates seicie 50, 317 Ein eg eee ee erste care. cree eels onsaee 3, 579 

BOBS te sense ates wie stews ese 12,174 589, 757 Eel pots and spears...-..... 579 585 
Shore and accessory property.|.....-..- 869, 624 Weirs and slat traps .-.-..--- 15 500 
@ashyvenpitalls sac. 5 = cc saws saeiaeecle 547, 000 Oyster dredges 7,341 
Apparatus—vessel fisheries: Oyster tongs 42,488 

SOINCA Roc heea cst meee es 54 37, 395 Crab scrapes 2, 256 
Oyster dredges .........---- 435 9,315 Clam tongs, rakes, etc ..-.-- 1, 976 5,574 
ONStEMLON ES a2 ss occens eso 1, 687 7,318 Minor apparatus: =... .c2-.<l--4--5>- 255 
Clam tongs, rakes, etc...... 359 556 a 

Potalleeeeaacete tee see So ectae ste 3, 633, 104 

Table of products. 

Species. Lbs. Value. Species. Lbs. Value. 

jo LE Se 
Allewives,; iresh'. .:..:.<---- 36d; 4440 | SIL OND 24 Shade aa -— 2 sasereeecseeeces 6,972,212 | $366, 203 
Alewives, salted........--- 280, 000 4,900 |) Sheepshead .-............- 8, 430 348 
CKD ESA Sa eecieas «scale = = 199, 489 16,7385 || Spanish mackerel......... 520, 142 44,017 
Bienisihen wee Rekha, Has Os.|| As, G0)\|| Sowisnasadsneeeaceotossonce 806, 827 24, 306 
HVOQRIEUO Shee ae fers sche «2)6' =a 'mte.cl 14, 160 Dot | MSQUCTCH RUC a. mens5 ee 7,481, 496 127, 993 
Iss UU ere atl oe Saco eececeoce 1, 071, 860 Q8rbolalleStripedipasseeeeeeccense sce 527, 507 45,177 
(CHiN) Auge eee eeeeeaaeeeens 127, 930 ZrO4 ONE SUITS COM ae aa aree cease rate 183, 023 12, 161 
CRIEHSH is oe conc Secmces cscs. 820, 325 23, 560 Caviar 2e-c 20 eee. eee se 18,318 10, 204 
Crevailee esos soa. cienicsieews 468, 791 TES EBS SCO Werke s sap eooepeseecaees 48,165 927 
COS wet occis hisses isa 100 AN WS tint Shihan ee Sars mtere cre ste 4,000 95 
Crogkersetoccscente: sce se, 3, 937, 168 Day 4950 bar POM eas see maciae aces 75 i 
ADJ e bien), ee ORS oHACeR ee meaee 228,172 257078 ||MNV nine ee eee Emenee eee 600 12 
MOIS sels ceeitec cei nict 105, 815 4°430),||\Crabs) Wards suse see soon 46, 113, 277 52, 863 
MLOUNMETS: sea ess kaso == SE 209, 394 Ga2 558 | Crabss SOltysece ccm escceene 61, 288, 424 65, 972 
Gizzaird shades 5 o..25- 5, 250 OOS Rraiw nis este tne ees ancinsee 2, 850 142 
Bieckonyisnads 22.2% 2-2... 448, 600 IOC DY ENT Nesueshohobe aoen nce Hopmeccee 5,130 1, 444 
Iigeatishies 226 22225 32 yee 44, 892 SOSH ell] MAUTGIES sie eee es es sis erstelcrte 56, 897 1, 444 
RSPAS = 2 ee ere wcie eee 91, 122 | 3, ABGNIMNRORG seater aoe ene 15, 377 1, 283 
aN (erall 930 (ern eo. sears 273,493, 799 | 433,109 || Clams, hard......-......-- ¢ 1,764, 680 134, 777 
MOGR-OSN i. scccee eeieeeee 70, 400 | 2,161 || Market oysters, natural | @20, 938,008 | 1,145, 169 
IMMUICT Ee we saece = sarees 190, 700 5, 420 rock. 
Rereb; white 252222. 22 5222 731, 925 32,582 || Market oysters, private | ¢21,535,675 | 1,476,746 
Perch Vellowi sc. ci seinen 158, 939 4,472 beds. 
IDI KGn sso -s Socee een ese2 82, 103 2,848 || Seed oysters, natural rock .| f 12,724, 446 301, 541 
BOMPANOK = 2226-as2~%)o aac 96, 186 7,549 a 
MGORDASS- Sabo os cate ee See 2,200 93 Total Ase seee eee 378, 183, 358 | 4, 618, 384 

218,339,831 in number. 
63,865,272 in number. 

¢ 220,585 bushels. 
42,991,144 bushels. 

€3,076,525 bushels. 
1,817,778 bushels. 

The hard and soft crabs, clams, and oysters above shown in pounds 
are given by number and bushels in the following table: 

Products. No. Value. 

TR Sep uae Cl ee tee es acc ee Aer eee en ne aie etes are cia aloe eras See aot ewer 18, 339, 831 $52, 863 
GT) OG} OUUNA RE oe ae ne ee en ae a ae ae ee ee abt. | oe pee ene 3, 865, 272 65, 972 
CLINE ee eet ef ee ees eae A eA SE ee ee bushels. . 220, 585 134,777 
Markel OVAtGIS, NAGUTALTOCK Ass ys sce cw aetonien ccc lee eto ailsen so seenine do....| 2,991,144 | 1,145,169 
MATKCHOVSUCES  PLIVabe: DEOSe ce oa sae Seine colon en ome ee Bomncces cls ne aes do... 3,076,525 | 1,476,746 
SECRLOVSLCEN LL AUUTHL MOCKS ers saa naw oe eee Rae) a se oko aoe |e alata briswicess 301, 541 
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STATISTICS BY 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

COUNTIES. 

In 1897 the fisheries of Virginia were carried on in 34 counties, but 
since that time they have ceased to be of commercial importance in 
Dinwiddie and Hanover counties. 

statistics of the fisheries of each county for the year 1901: 
The following tables give detailed 

Table showing the number of persons employed in the fisheries of Virginia in 1901. 

Counties. 

Accomaec 
Alexandria 
Caroline 
Charles City 
Chesterfield 
Elizabeth City 

Henrico 
Isleo Wight 
James City 
King and Queen 
Kin George 
King William 
Lancaster 
Mathews ... 
Middlesex 
Nansemond 

Northampton 
Northumberland 
Princess Anne 
Prince George 
Prince William 
Richmond 
Stafford 

Warwick 

York 

In vessel 
fisheries. 

On vessels | In shore 
transport-| or boat Shoresmen. 

ing. fisheries. 

129 2,615 
45 120 

Se meeeeeee 16 s)s2: Saeee 
a SP 248 | 
odccee tases 86 | 

63 501 
10 297 

eas2 cite Sees 165 
73 967 | 

su teee eee 146 
7 299 | 
4 80 
3 264 

Hse deseee 252 | 2, 
62 256 234 
89 1,773 837 

111 1; 689 >|. 2eseeeeeeee 
121 1, 689 52 
21 403 | 124 

aeteeeaemed D4 fil ees es Se 
106 718 1, 959 
88 829 370 
49 1, 226 350 

eeameacteos 585 52 
See ee 128: | >... See 

2 135 5 
24 476 25 
3 151 10 

als wieisieiajee Rete 43) | 2. eee 
27 346") 3.0 toce eee 
12 394 31 
86 1, 424 130 

1,135 18, 492 5, 268 

Total. 

Table showing, by counties, the vessels, boats, apparatus, and shore rien employed in 
the fisheries of Vi irginia in 1901. 

lexan- . harles hester- i Accomac. aoe Caroline. sete re wre 
Items. : 

No. | Value. | No.|Value.| No.| Val. | No.| Value. No.| Val. | No.| Value 

Vessels fishing ..........-.... LES AISLLO S021 isos) sowie cel wae] ereisie rel Sees oe aces cee see 13 | $18, 500 
PLONMAS Or eeeena cee ceericls ACY ic eee os Seen Pec eras risa Meese ere earerinc SGaalIscosc.- LD posse 
OUbLE tea ase Sees eae all ee cee 38280) | 5 <a ceeisinn| oracle tomes los ae loemreees ace Seeeeae ---| 6,846 

Vessels transporting .......-- 42 240-350) 416 17 LOO) ec cilemeicac| © oscil eeaniee' cstee eee 15 9, 200 
TOWNES rea sesmae acim CO Bose sosee LY Gi Seecne Sees Someacl Meso nccsord) peal lec --~ O74: aera 5 
OUGHT oa sb -eeccnscmeeslacseer 4-146 |e sce'| 2(O00")| -2.06 loa staan cere lense cee eee eee 3, 375 

Boats antssas sac bases ecto er 2,927 | 187,585 } 70 | 2,185 | 13 | $180 |146 |$1, 851 | 37 $795 |272 14, 410 
Apparatus—vessel fisheries: 

Seinesss=: ae. pees aoseeore 10 B64 | Feceleteoctdlecs -lece eS eel ese Mame sono oon) J8tacskc 
Oysteridred presse ssecninc= 262 7 ee | eel onsoscl ogee aceite eed eereced tecal cota: 22 795 
Oyster tongs 2.2192 te! 294 TT TE ata ASC Seical Becel Beeson ese) echocensol ett! ice 42 168 
Clam tongs, rakes, etc ..... 294 BET awa adodsabare\|oS5ocellbsso Kbssos- | So lei ieee ee 

Apparatus—shore fisheries: 
SeInestewsaae seeoe cee ak eleses SSN baa 800} 1 207) 5 | 825" 16" | soos 300 
Pound nets eesacwassceeeees ZS HF P20 S140) | eps ie ae Dias GOO RSs are epere Ba eae ne 103 | 30,150 
Gill mets saeco ee aeeewuee 21 | 251 | 47 | 8,255 | 5] 100 143° 8,701 | 48 }1,365} 1 30 
Nyko mets: top ascnhcienetseas 3 35 | 72 720))| <is:<o) = = 'mpaye)| <poserei| sictare ale all shetm<lf ait eel See ee 
LUTE Eins casmopseecdceosHeceosee 35 Hebel oescad| sac leseacd| Roo eM) Roeeleeate lacs 800 
Eel pots and spears .......- 16 TOa| ee a ess oo lees | eee | = | agenda ie |. 22 
Oyster dredges............. 330 B, 219 eo oo) cate ets oe Sie ere else ro idle erste call tere cll orate aie eee 
Oysterstoucsases eeseoee eee MAGE Chl (REGEN ed Rage sacl eaoe [ica See | a ee eee eee | eee 218 962 
Crab’scrapes*-onueceseacecs ” 933 D256" Nets come eel cee lew amas| meee] ancecocloces'ls seen el EEee eee 
Clam tongs, rakes, ete .....|1, 278 Cee eee metal (ee Ee Ve se oreo \omneae a|an~ |b cagee| eee eee 
MINOM Apparatus. -ceneecesclecceer 6108 Bees Peace ets eaacara Rete Sesame) Memalacetes lei iccficc occ. 

Shore and accessory property.}------| 74,815 |.. 565 |.... | 50 |....| 1,826 525 71, 165 
Cashicapitale cee eced este ee ieee es] 63, (200 | ict obdsallbcnb| Shoqsc sscd) os notes: ae wall eee ees 61, 000 

Mobal. ek tes hee dees | 572, 397 |... .|16,925 |..../1,200 |....| 9,212 |....|2,985 |-...| 217, 200 
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Vessels, boats, apparatus, etc., of the fisheries of Virginia in 1901—Continued. 

Essex. Fairfax. | Gloucester.| Henrico. | Isle of Wight. ao 
Items. 

No./Value. No.|Value.| No.| Value. | No./Value.} No. | Value. | No.| Val 

ES EUS TVD ith Se RR Pe | Pets ae bese S27. SDN Gara pasatacc Spr lG11, 17bi |S. aeeeee 
PINS Clete en iaan seo sae eee ene St ole colais sas LOOy loa se we eat S46) | son cecceles oe | eeeiee 

Outfit SC e ee 4 nS Rodeo pene eH SOA sQeces) Maneie 9/06 Be asta|bener 
Vessels transporting $1, 625 |. 18, 500 |. 3 1} $600 
PUSISTI Ot Sin eles nine eA GON | eas sina |inn wep ociean|OLD: [lgaicta eel 4D) ote eles BLT eee 
Outhit...- 475 SH4DD! [ice Been sete ares mee S2brERee 200 

Boats ; 4,275 25, 516 180 | 8,860 | 47 | 1,004 
Apparatus—vessel fisheries: 
Oyster dredges............. Econ |b sata cite llerciae [nin eee 2 a 100 ee) eee Sahel ear asesal tard lyase 
KORTOR COUP Si acics anes wah ceaslecce ocac me tease] escecos 228 (2) Bal eed | A 94 S76 eee sees 

Apparatus—shore fisheries: 
PINON. pone ws mcisliqae so nies s)oaiain ee 2008 | Sah S) 400) |e esas ae SRS Heoced 2 100} 1 20 
Leones MraVc) se eee ae ee a S71 eS2575 40": | 45 900) 172) hS4 400 Tose (2 Becca Nee ec |oae sie 2 200 
GH EIA Sone deem aac attes oe 875 | 1,601 | 17 | 1,020. |540 810 | 97 | 2,300 |2,480 | 5,532 |724 | 1,936 
Hie ICTS Soe Nets cn cia wcc'n rol 8 | . 80] 55] 1,075 116 | 1,160 /100 200 24 276 | 40 400 
LLG! Se ec Gee enpSoese oe Be Be Te ee el eee oan LSOK | Se Ss) 2 a Ens 39 eee 34 
Eel pots and spears ....-...-. 73 HOO Sirs ersteroteeis S56 We Aecsar | abedl esede- 50 50 |100 100 
Weirs and slat traps ....-.-- BSS aceite deel pe eecel Bee) Mea ae 6 ZO ee wsee |tepmoce sees see 
OVALEMLONES |< 5<- = 0<5-<. eo 199 6963 |ess | Sse 782) | 25838)\oe. |= 5 140 560 | 20 80 

Shoreandaccessory property.|....| 2,790 |....| 3,860 |.. 4S DOOM Sel AO |e eter 2,150 |....| 380 

Motel scsaeac op --ssias| see 15, 441 |...-/22, 988 |....|137,169 |....| 4,614 |...... 34, 408 |....| 4,954 

Nansemond.|New Kent.| Norfolk. Northampton.|Northumberland. 

ms. 
vee No. | Value. | No./Value.| No. | Value.| No. | Value. | No. Value. 

Wessels fishing... c=. <0<%ce=< 501/924: 300 |.222|-.. i508 112 |$38, 775 43 | $41,817 57 | $126, 550 
OHNR LC) \o cess ewwisss se sece 86) [ac os< aelelocice oases ae 7 U0 83 at eee eae AROS es sceeee LL Qibt ke cs seeee 

NOTE ere stars is toc cis:cizrsm <reisin|imeieaie TS" 360) Nee. lace me lesen Gets B IM be eeise WF O28h eeeteces 38, 432 
Vessels transporting ......... LON (GS 250" | See. eres. 38 | 30, 200 37 | 27,170 15 10, 700 

IDC CIS 27) a 5 eee LOO! \Oeeee se |e eee G18) sneer AG Dil erect Bola = cee ease 
(C Cl) eo oe Oe pRB Se eaeee eee A OGD Sea cic metas leneeeis 6360! | .s-252 8. 47s | seeeeee 1, 930 

IBOSNY 225522 one eeees | 189 | 4,435 |164 /$2,484 | 339 | 14,750] 685} 29,004 791 36, 765 
Apparatus—vessel fisheries: 
CIN OS Aes em mic cicainlcce eee oae (Ses Bee S50 bocesoa Reece Cemeamce 6 5, 650 20 13, 700 
Oyster Gredrzes~ <<< 225-<<-5|\--=0- Sapo nna arog Bebecael bak ese Meacrsen (ar acter lacoste 91 1, 585 
OVSECE TOUES epee at ecw. 5 -- 152 | GOS rst (Ptesase 431 | 1,730] 105 458; 2.20222 2|Zeees 
Clam tongs, rakes, ete....-. wand Pasian Sea een oe Sela aae< lacaceess 65 52: |S. or Seu | Rees 

Apparatus—shore fisheries: 
RIMOS ee meroe secs acim acca a 200 | 5] 1,170 6 | 6,300 40 565 1 175 
IBOUHO MOUSE ane rctcljcnic sees 5 | 200! Ve 2oe eee = 23 | 15,725 16 11,600 299 67, 951 
Gillinetse 2: = 2. 9S eae vee 16 112 |525 | 3,384 | 569} 1,895 |...... Wyner toalla ee ee oak |Ceem ease 
WOVCO ICTS | cca seis cc cca Sa = 6 “120 | 16 MOOR 5 See lero 1 LOM See eels loemeee tents 
MURCR Ee sec conn cemsicccssse|aase LORS: ED! os tere 74) eee 298) 52S 22 89 
Mel potsiand spears .....222|--5.-|ssne-<n6 Bg Mecssed Receen Ger epara Scsoce Scacrrers 100 75 
Weirs and slat traps........ 2 BO’ |p jaan leero nie cata see r= eater iors Wave raat Natennyens tate | le sie eal stemtone ete 
Oyster Gredgess 2.2 «535 - shes |nesnltjeen soe Bg Panes Bio Cree CnbebeaG tersce beonrecre 86 832 
Oyster tOngs ions canioc cess 206 824 | 28 J12 | 326) 1,304) 352 1, 534 664 2,077 
Clam Tones, TAKES ClCs- ce aces al aro aceite Soe antec ees 15 60 | 219 WPA Peed pe asociae 
Minorapparatusincc...--.--|=<00 (UF Rosa aeetce spec coc UGhihsecne 16M ceeee 45 

Shoreand accessory property .|-----| 10, 550 |... G65r |. 55 300,060) |-..-.- co aes 5 A ee ae 85, 800 
(CHL AW CG hey Cn Ee Se oe a See (90003 |2 3 Falceehnos |e see 194,000 |.-.--- 38, 900 |.-.<..=) 53, 800 

MoOtAM ese oes coeds ee dela (a 7 0 eee 650, 206 See rer | 269059) | Sas eee 440, 506 

Princess Prince Prince P 
Anne. George. William. Richmond. | Stafford. 

Items. | 

No. | Value. | No. |Value.| No. | Value. | No. | Value. | No. | Value. 

Wessels fishing ..........2-2=:].-... Pe Ras el ea Oe he Wr ped deg 105) et i col 2 
LUG TEIOITTL ee ee eS Oe | sel es Sarl neicac nears See sel Cem cea Da ee tattoos loetecesell erereintae 
OPER a eats Seem ep aeoe lees ien [aeaes| tase wen os cons sence meee tokens fo ats WOO 2 Soo aslcc eee 

WERsCINmee SPOOL oc Socce lace cal aeeaa|ocas ec] meee al $300 8 5, 700 1 $300 
LD rire PEYe Ce © Senate ore) eel (A eo Ie nl (Be ee 8 [beach same 16D) jaiseece ca G@ |Fasceenes 
ERR cee eie oa Sates Seis soll el ee afer | afaroseed Serer freee LOO (esse OTB jase 150 

INOTUS be 2s Se eee 345 | $4,515 | 63 |$1, 020 45 2,219 | 277 6,590 63 2,480 
Apparatus—vessel fisheries: 
ivan tOnp amen e 2.565 4|.aie | sost tee stan cbotee anal occsos|awwostenes 4 | 1 Resear Lotacecoe 

Apparatus—shore fisheries: 
oreo oe oe ee Oe ee 126 4 220) |e orcoias | seinteiisrmiats 10 3, 675 
POUNGMETS Secs. cease cise 13 1,225 | 94 9, 050 78 4, 660 
Gilles 5.2585... 22ees 210 600 |2, 060 é 6 600 
BOVICOMICIN es cccs.ucc2 aes ce cee eae = 
1 ibe te ene (eee 
Eel pots and spears ........ 240 
OYRtEr TONES, 25-550 c<5c0s 125 
Minorapparatus. ... 25... -05|e2 == 

Shore and accessory property.|....- 
Motaltvere taccise oe ascc| eae 
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Vessels, boats, apparatus, etc., of the fisheries of Virginia in 1901—Continued. 

King King King ’ ; 
George. land Queen.| William. Laneaster. | Mathews. | Middlesex. 

Items. : 

No.| Value.| No.}Value.| No.| Value.| No. | Value. | No.} Value.| No. | Value. 

Vessels fishing ..........- Dy) ODO! |S ator|le testes 13 | $6,000 28 |$86, 300 | 5 | $1,950 10 | $2,900 
Moma pe Wee Hes escwcces 1M ee ers eae meena. NYE ee eeeaete 2b soa8 cen HO) | stems een PE Be ceees 
OWE isos ae ee oes = asc) 820) Keealezecene Bacal bee ta cl lasabos 29! 951. |). -22|') elbbn eee 2,595 

Vessels transporting ....- PS |e ecto | 1 |$1,500 | 22 | 19, 250 29 | 17,850 | 35 | 18,775 34 | 35,700 
OMMAL CMR saetccrciacie = Jato Beveryo Sal MOUs Brcterycrays ADA eRe AeA OLGH Sos! cece HAUSE ees be 974 ileus... 3 
Onthites Met Eee sae Sea RL eS lleehed 150} | Seeei 3050) sae 3;4207 1.2) A600) eae 5, 600 

Boats a. seca ee cron ese 117 | 6,188 | 99 | 4,600 |189 | 1,640 |1,026 | 64,720 /916 | 51,785 |1,058 | 53, 035 
Apparatus—vessel fisher- 

ies: 
SIM eSi ia sfoacicisiters cieiciasio Sqollageoonelleaqsl||Sanonac Sasi| mers 169), 400s ee elector 2} 1,000 
Oyster dredges....-.-..- 4 17D) \ecncliaocecce = Sell leis lavelele Gell laters ste] Sais eee le waislees dee me See eee 
Oyster tongs 222. ...2--)- sealbereacaléosu|aocoros 92 368 36 272 | 10 88 22 120 

Apparatus—shore fisher- 
ies: | 

Seimess hiss sarcitloinis:sieicy=< 4) 1,750) 1 200} 2 350 6 | 1,650 | 10 50 6 | 1,950 
Pound Mets s2s-- epee ase NOP US Nescc|aoceoes matoa|iceeiscern 188 | 26,375 |189 | 32,750 44 | 7,390 
Gillinetsy.s2eeieeeaaco- 23 620) (64) DW 2800378) S794 aceee |eeeiae cae Nias cide | Sees See 
Pykemets sasccce tose 30 BLS Keecllactenee 106°) -2,,060) Ws s-- 3) oes o eee. 2 oe |e <7soes eeee eeenes 
GIMOn ts hIRS eee otissewinelie Bare eevee lleetecicers veis 138\\Soseee 182 160) 2eeeee 140 
Weirs and slat traps -..|....|..----- Aacpllaasence 7 BHO! Ilseretere|[ieretetsteteinis)| et Be ese scseselccccss- 
Oyster dredges......--- Hol: 440) es -aleeemata Sifa|| fea Pasicnin fe casine lesions osiee ansc|ese come 2 24 
Oyster tongs =. - <2... 60 210 |115 700 | 12 48 | 889] 3,916 |802| 4,843 |1,114 | 5,846 
Clamitongs, rakes Vetes eee eciee =| ame cl erei-sai staye'| [cia srayel-faia'l mya lsisiete)|lereie eee 40 120° 5. - eel eee 
Minor apparatus .....-. sapdlasosooalls aces ose =| Sexless ciseiees [este cte's O4y see 6) | Baeeee 18 

Shore and accessory prop- 
erty eee cS cee eases --| 1,555 1, 100 2G i670) |sesse- (1659530512. 2<|') 2/6250 eeeeee 12, 690 

Cashicapitaloccesaceecee| = Bad See tseo| cool pa cemccl poee 46000) Emenee 173000)! 2255|< cece orale 5, 000 

Mota 4 cs3seeesecet 23, 047 9) 530) - 2. -|106;(013) |.2..2- 474, 605 |...-|118, 907 }...... 134, 008 

Surry Warwick. Wiener: York. Total 
Items. J 

No.| Value. | No. |Value.| No..| Value.| No. | Value. | No. | Value 

Wessels fishing ys ise <= eietenetl stasis sicisleiee 20 |$5, 800 27 |$11, 650 49 | $15,325 702 | $529, 588 
MOTIM ALCP eet eee tivoes aera seisicial| niereerstensin DOOM eens at 210) sec ee 416) ues etsoas 85240) =eaeesaes 
Obie eeeete ces ee eee eeel Ss atdl esses ober 5; 090} epee bv43buleeeeee 94845 i eeonee 241, 106 

Vessels transporting) ss. -|\ceocs|e aces 9 | 3,150 4} 2,500 382 | 18,700 384 | 276,320 
MONNALE Jz <<< acted Maris Sae|osuce| ones ve ce pty al Ase B8elseccecee DIST eee aaa 1, 8080) |scaeeeeae 
OUtht sees osascnece ce welcau|see sale oesete nel sees PPO ekgase OOS Seece 4.305) lees ence 50,317 

IBOB tSice-jascreitanesa terse biarsiesernic cee 23 $345 | 173 | 4,315 | 189 |°11,809 | 813} 40,345 |12,174 | 589,757 
Apparatus—vessel fisheries: 

Seinese Aaya ose cee boc ke ee lowe oelbec sees Aacealbeals cemlbe aa aa)eincemmes intesecr | somes sae 54 37, 395 
Ovstendredpestnecersecteeos|escealececctons | seer oe meets BAS 2 BO! eye are, c}| eyes 435 9, 315 
(OnySpaee WOVE So sea anonneodedllosoacallsanagan[ 70 Aeebonolsas space 107 428 | 1,687 7,318 
Clam “tomes: TAKES* StG Tose ae see S opoitielpeate ol = ere siete ante See | ees rarere tot ener Stee ie eterers 359 556 

Apparatus—shore fisheries: 
Seimes =. oU-eecwcbisesceistsnas 600 257 41,135 
Pound nets 2 3138, 616 
Gaillmets es s2/sseiee see a<='-1=1 50, 035 
Invkewnets)cccs smmasiece cee ec 7, 444 
AMOS Perec create areises sae 3,579 
ISS OOS Aol GEES Soeoess| Sasedllasooactollto sacllondeqocilogodecliseopasod|scnesd|isSooccdsad 579 585 
Livre avo LSVEW Rng spocgsc cel Sade saaa node Kesee boccsoo hoaaaa saenakos| Moocad|psancpccs 15 . 600 
OVSten Gred Pes eae nae sae oe eral see atie eis) eile sl ater eere 97 826))| ee < sol Sees 526 7,341 
Oysten ton gasses. oem csescoleeeee| Seer ees 235 940 | 188 636 1,120 4,356 | 9,478 42, 488 
(CHO Rie Ss) So Susan sboedase | oaeballaccp5agad||oocacllsooedeallasoocall>scagncc|>scano|lasossones 933 2, 256 
Glamytongs rakes ete seid ce cece ete | aiateiete lates eitste||eieinie@n|| eteioteteiere 429 1,093 | 1,976 5, 574 
Min ona pparabuse anc cesce| He mc| set eianc losicea seecieeell cicsemccl|ocieeteleete [teeters 5 | -ciserse 255 

Shore and accessory property |.-..-- S00] eese A SO0Tseeen 1 DOD: econ 6) S78 | peseeae 869, 624 
(Onl olot) oo Wee See apaacod pase loaaecdar losses) heosacol|sacsiss 3000 Wh jcc <.-|csctestecs| eet 547, 000 

RO tae stars seers sees Recice 25830) eee = 23,410) |e tenci= AT, 248 ol ecclas ALON 84 eee 3, 633, 104 
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Table showing, by counties, the products of the fisheries of Virginia in 1901. 

Accomac. Alexandria. Caroline. Charles City. | Chesterfield. 

Species. — ST a a a es |) 

Lbs. Value.| Lbs. |/Value.}| Lbs. |Value.) Lbs. /Value.| Lbs. |Value. 

Alewives, fresh ....| 477,270 | $3,200 | 38,000 | $202 | 56,500 | $565 | 149, 362 |$1,724 138,000 | $2,070 
Black bass ...-..--- 1, 050 105 | 9,914 BOE || cijiseeic eee 5, 500 390 | 18,000 | 1,440 
INTEC) eee See 79,940 | 3,921 
ROMULOhsc==-c56 <<< - 3, 640 

17, 005 

750 
100 

128, 465 
93, 670 
3, 600 

| 30, 735 

27, 750 
41, 828, 700 

60, 400 
4,190 

REvGheVvellowiee a lbse~ce~cccclesaonses 
ikem arate cases sae wissen cliccemacee 
POUIPANO) ee =< </-1==- 51, 985 
Gu MDASS=25--ce =<. 2, 200 
HAG Soo 2 cee 104, 539 
Sheepshead .......- 1, 20 
Spanish mackerel... 68, 625 
SONS ass eencconenes 17, 405 
Squeteague ......-. 505, 065 
Striped bass.......- 5, 145 
SHES COM <<. ces == 8,115 

(CERNE TA See Anes Soames 
Sir Cao esh3 SES Goan eee 
@rabsshard <2. = -5-- 80, 000 
Grabs; Sot. 222-2: 
NELLA PIN =..- 15 «20 5< 
Turtles. ... 
HTOLS ssa... oh 
Clams, hard ....-..-. 1, 078, 520 
Market oysters, 

from natural 
MOCK: sass wee ofa 2930; 833: (L725, 668: |= cise sates | rete ele sl eiaclee hate se's aie | sass ee miele leis Seas tet | saveteclerete | se meee 

Market oysters, 
Gr PMV Ape NeGs=| ios o20. 2001 2665 0USe)| acer aol nes cites [ers meer elle sesoeel| crete atrereicie | oteicsere oral ever cic elo eres 

Seed oysters, from 
natural rock..... 25:5795290))|) 71; 896) [Sees ouc]: Socata see ocmes Oss ee cl ee ates meni net ess| ts saree aa Meee 

Totalce:<o-cas 54, 599, 906 |784, 498 /411, 560 |11, 266 | 68,075 | 1,076 | 538,993 |24,210 |267,660 | 8,918 

Isle of Wight. James City. King George. King and Queen. 
Species. SEES SS SSS SSS SS 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

MICWIVER MILES (tcc Se [clea scoee| seme asace 1, 144, 000 | $5, 959 7,500 $75 
Is Weis les C5 eee eee Beooee Boe Raneee ree 900 36) fils toc el ee ee 
Carp, German bah? 800 $12 1,100 Falah meee | eee 
CaTAfiSh aoe ce = eeiese nn 9,975 333 120,850 | 3,115 3, 000 75 
Gromkerseee esa sees 41, 050 698 PEGOOM @ OPED: OSS cases cok cee |Seleeee esl eaeeeeeee 
122) ae A ae eee 2, 500 125 700 PALA BREaRE Aaa |SEascone 
Hlounders 25.52. .: 2, 800 54 11, 350 559 le ee eee apd Eee 
Gizzard shad........-. 5, 250 EL OO see Berd Bee Stas 4a ier ned Clad SALES ee ete ee eee ee 
Perch, white......... 4,475 261 73,766 | 4,358 1,500 90 
PEUCH -VeElOWass-ecce| cose ee couls soenccene 4,000 GO enemies se llncaoeac 
ER Cie ee ee eae eet ene Reena 1, 300 ODF eat. Oe AS See 
Sigil Sateen eee 121, 812 6, 463 162, 849 5, 259 93, 000 4, 650 
MPO cmacchcccccchccs 3, 550 IVE NaS eeeiseccn loanacencsc booseaoused| obonteds|lcocasecHor|bomdecicae 
Squeteague.......... 36, 800 1,183 1, 000 AN) | SSvsle's doe s| sb oceeaee 
Striped bass.......... 4, 500 355 126, 059 | 12,399 500 50 
SEUTPECON Lo sce s-< ces = 6, 900 ls MARU) etelet0) Re ee hemorollooooeacollsoseaasaaailcosecccos 

@aiyinine ss. es ecee 880 BISs| so FGOON! BBG ie .o2 282 enc | see eee ee ee ee 
AMD RIG a Ss Sees ae eee (See 1, 200 (13 il BAAR Ape oael oopencce 
TIMES onGee, GASB Boas Fel bar SISOS AS ROC EIT nn cnmS! LY at ae tiie (05 Yh eee eer eect peel meer ai miei etic 
Market oysters, from 
natural rock .....-- 794,199 393808" ||. -ssact sisal Saiaieeses 147, 700 8, 620 21,000 1, 500 

Market oysters, from 
private beds ....... 525, 000 30,000 | 133,000 DIS OOK PRs rasak emer ie toe ce 448, 000 35, 200 

Seed oysters, from 
natural rock ....... 1, 219, 946 SGZTBS UK teceraisiare =| aaseeyas ae) [Soa creie wis mete == cies. 3 esate coats oe meaner 

Petalesassse tes. 2,780,487 | 106,736 | 323,585 20,110 | 1,796,774 | 40,410 | 574,500 41, 640 
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Table showing, by counties, the products of the fisheries of Virginia in 1901—Continued. 

Elizabeth City. Essex. Fairfax. Gloucester. Henrico. 

Species. SS 
Lbs. |Value.| Lbs. | Val.| Lbs. |Value.) Lbs. |Value.| Lbs. | Val. 

Alewives, fresh ...... 258, 934) $3,435) 219, 360/$2, 231) 1, 590, 671'$10, 086) 344, 000] $5, 160/285, 000 $6, 225 
Blgcksbassee sss. cess lee pecans ls cote cine [aerate ince Iseeenne 21 225) :2):040) 225. Soca) << «mare sl oe ee ee 
Blue-fish 2242. 5-12 Shey ny fay fab ee ye ee ae) eee |B ee ek ee Ee oe ad|aagoces| ees =~ ase 
IBONULO beeen sae ee 400 VD). coc Seb Sede calls sce cnc due cece | scteaa spice lbiece ene eee 
Buttertish easeceeeses 1455100). 4, 353/667, S00 S413] 6 ome see siecllseeee eis 172;000| .5, 160). --22 alee 
Carp, German........ 1, 200 36|ocee eelessese 18, 375 275} 25,000 250)... .ccs eee 
Metis hh Seer cee exiseecc||smoaeseciienscecs 37,650) 954 49,135) 1,407) 56,000) 1,680} 35,000} 1, 450 

Crévalle ise. s-tteo- HOOT HEL) F3"009| 5 55e: fowl Aen aoeceswee lsc 103,200] 3,098)...--.-|.2.-.- 
Croakers S88. 563) el or6s0l oon oe alae eoda||ee cece natal ncmacee 412, 800) 4, 128).2.25-2|oeeeee 
DTrUM pas yorsseneteen 16, 350 ADSI 2s. Soeelto ne Sollee ses ceemel teem 34, 400 B44. cto eee 
Bels ri assed asec Se lacke ese een e een eee 24,100) 1,160 1, 680 50 6, 000 210 | mracinceepe| Sees 
MlOQUNGerSse4scee eee 6B; B64). TOG Meck cack xpos accel soca eere ater eer 10, 000 300) 2 2cnc8) eens 
Hickory shad .....-.. 18; 3001). 1, .8a9l veces scna|-cecen|sseces ocealemeserts 68,800) 1,876).--22ccioeeeee 
IOP fsb) js sees 30;:300)}) (25180). cece ale wik ee seemecic onl eciceia|ele cies ee) eee hee See ee 
Kainesfishsssssscccceee 3, 500 PAO) cc cia|e cose. cies ence ew oee | Seeeiees collet cle ene eee er 
Menhaden ........... 1 AG4 8251) 12 930|teer cee cts Pee Tae soe |eeee eee 344, 000 688). ic eee 
Moon-fish+2.2 52222-2265 66; 400)" 625 ODM en coc s,ninle% Conk iow sereie cinta clio sesiniel| nate oe es = cl ere Saree eee 
Mulllet® vied. ct eee oe 22, 800 CG) RO eee eee ens eee peer AE 2  wli--.-- 
Pereh, white......... | 39,600) 1,916 6,310} 253 26,970) 1,370) 60,000) 3,600) 23,000! 1,380 
Perch yelloweaectnr cclseer aceon eee ces 125 5 23, 450 GOT)... <i iw edlicm ce ene leeee ee eee 
PIC eels suse teenth eee cseeeelbe orci leat es tee leaesee 4, 787 OAT esc ode. -|eiecenen ae eee eee 
POMpPAaNnos 42 4c5520- = | 13, 870 QO. odie eickensa] ereetece >| meteim aetela net eeetetecte 10, 000 700! > 52.33 /-aeee 
Nad a haecisce se | 272,507) 18,703} 87,385] 3,613] 151,049] 5,023] 527,250] 35,150) 72,450) 4,140 

Spanish mackerel.... BBs 352 Vas 4O4l toe cemudl becca sence cae alee eee 172, 000|13,,760|- 2255s sees 
SPOS Sass cis cates 102;082), 2,040... 2c ec|ecenec|nccicecicicncllecdsn 4e|ncec cnc es |peenee| - eee 
Squeteague .......... PSlesOalit2s sales, S2b|) wooo erecta tees 206, 400] -3,096}.-....-/22.2-- 
Striped bass.......... | 1,534 92 9,290; 537 31, 248} 3,261; 26,200) 2,994) so2eoSieeeaee 
Sturgeon) essa. sees. 2OFHOS||M, MAD Nee oe cee ues Sep ee ee 7,500 450) .0. 4.420) 

Caiyiatienseeaceee: | BCE ery 740 Bacapsace) Gosese Seseeeaned |ooseone 910 546). 2. 22S )2eeees 
Suckers) cos ss secatanac | naseeaaen cee ekaoe 165 5 8, 350 137) onic ows c| nicic = ete | ao ee eee 
Wihi time sess se seen eae 600 V2. mracratsine,« [Cc Aea.d|ioen oon eice.s |e sicresisis |lealeinicee £) secre] Soe 
Crabs hard=---) ee. Wi (044 S30 61b 987 Bassemiatss leca ces erence eects 177,000) 5/770) 5235e eect 
sPunmtlesses cos eee! 12, 525 QSG reek eicion [Meeaee Deter eac a | metas 5, 000 100). .<oS5\eeeeee 
HOPS ie Gis cas see meie Veterapersjatereferal letateromreke 12400) 23700) eee cea nee cee eee eee aeees |aeoveee 
Clams; hard .....-...- 42, 664) . 3,520).....005- ea [podosdesce|Sorsee= | 50,984) 4,093)....--.).--... 
Market oysters, from | | 

natural rock ......-. 250; 110) 145299) 122 220 B84 nce eee eee 818, 300} 44, 304).......)--...- 
Market oysters, from | ; 

private beds........ 2, 660, 000/149, 040) 634, 837/45, 345 ..........|...---- 759, 500) 47, 200)... .-.<|.....- 
Seed oysters, from | | | 

natural rock ....... 963, 880) 27, 538, 7,000 200 icawarease | eoaeeae 1, 1635400) 26; '730). oe eel aeeeee 

Totaleen-sees ee 10, 883, 418/308, 977 1, 196, 967/63, 135, 1, 921, 940) 24, 703 5, 560, 644 206, 887/415, 450 13, 195 

King William. Lancaster. Mathews. Middlesex. 
Species. 

| Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value 

Alewives, fresh ...... 145, 850 | $1, 459 230,000 | $1,725 811,500 | $4,403 299,600 | $2,796 
IBlwesfishveren= ase hel econ heceee lioness cnee 6, 500 455 9, 380 369 |.....22282cer seem 
Bultterchishyseeac es ete Ree eae bee 109, 500 2,310 37, 400 702 77, 950 1, 252 
Carp, German........ 5,015 LOO! | se28 Soc ceieee| ask Sec|oas~Sclee cesses scccs<|ccseeeeee ee te aee 
@ait-fish) =2 5.22625 226 a2 181,200 | 4,580 5, 600 168 3) o..20ss5)oe:0 ll arcs ciwieieice| co = are aes eee 
Crevallletirs eset ae 2,720 OT yf eccciie cewceull woaccoet lee teeth ace lkeeeeeite Reet eee 
Groakerss: 222 hsiistin. 3, 350 67 75, 600 756 68, 500 805 | 25, 800 508 
I Dfeidli es eye esses akg SR epee af Dae Se 7,560 1G oe iweieicaigch joa case alee ee 
MelSteen eteactmecscees 3, 800 76 3, 500 T40 |). . oc asie ccenlee sine oes) ccs aaah pe eee 
WMoundersts-cee-esee- 3,310 102 3, 140 QE |). oc ccsiels swisie | sineis wena oe ne eee ee eee 
I Ckonyish adie s eat ee Sse tacit ell er eraisietemenlink eicieice cae onl Slaacece 83, 750 2,680: |)... eS aasl See 
Menhaden aosoae-tsaloswcee a oceloaseneee 84, 902,190 | 131,175 135, 000 140 | 3,194,500 | 3,826 
IMUM CE. Soe Sede | Yom acs aes Bee Sate acess oat Ses Ans saletecis 2,500 50:\|=|. <6: sees oeeeeeee 
Perch, white... ..... 5, 860 BD2 il Rietetsiwatinwcis.d iowa = eeikaie| es eleenjem area] ae eemne <a Saene eee 
IRerch, syellow ewer e aele seen eee eee 3, 000 (0 eee! ene eee at 8. 
Shad est aeteme see ae 269, 064 | 14, 381 470,225 | 26,765 818,455 | 46,776 150, 325 7,978 
Spamishimeackereliica|seceeeeecicclenes aoe 33, 800 2, 704 875 139 3, 150 252 
SPOUT Sess sess seteis ll ees os erator al Steele letente 2, 500 125 3) 2-2 cecsoe|aemn cee =| eeiee see eee 
Squeteague .......... 31, 800 954. 246, 500 4, 520 148, 250 3; £85 96, 250 2, 647 
Striped bass.......... 7,500 751 3, 400 198 7, 200 576 30, 000 1, 800 
StUreeona ts ccs cence 625 44 6,475 389 23, 800 714 1, 800 126 

Caviar . 75 45 1, 200 720 900 360 130 78 
BuUCKers e.casecseiaac 9, 250 DB || 2 a kais =a) sjetcinyell Sro:0. acon jes |las mercjetein cero) = arelnaianeiens | Sere ee 
Crabsehard = epeecses. 133,650 | 1,337 292, 280 4, 041 218, 751 3, 280 100, 831 1,537 
Wraps SOLb se errs aal owe soabeea lento 96, 000 9, 950 4, 000 300 6, S00 510 
MOLVA PIN oe etre iectacina caine tele oe emacs al steeae eee eeeeemes 150 100. |. .2. 2 cseeleeeeeee 
RUTHLESS ete sari e cand Gases clceen neces OA cbee tee gene See ceeate 10, 000 200" |:.-. - esse eeeeeee 
Glamis wher a soe a coe ictecetciaye el lnteceetete elie ee een loons 196, 000 1, 400. ||. «. 2. accel eee 
Market oysters, from 
MACUT AUT OC Kista sanallscon a entacal Ge ee 1, 787, 800 | 102,160 | 2,044,350 | 114,120 | 2,168,600 | 123,970 

Market oysters, from 
private beds ....... 385,000 | 82,000 | 1,551,200 | 109,300 | 585,550 | 47,590 | 1,379,000 | 98,500 

Seed oysters, from 
natural rock ....... 546,000 | 11,700 55, 300 1 975i sateeeonseel eemeee 2, 800 100 

Totals 3 cosas 1, 734, 069 | 68,168 | 89,893,270 | 399,806 | 5,201,311 | 227,889 | 7,537,536 | 245, 880 



FISHERIES OF THE MIDDLE ATLANTIC STATES. 527 

Table showing, by counties, the products of the fisheries of Virginia in 1901—Continued. 

Nansemond., New Kent. Norfolk. Northampton. 

Species. = = SS 
Lbs. Value. Lbs. Value. Lbs. Value Lbs. Value. 

Alewives, fresh ...... 2,000 $80 | 354,683 | $8, 244 84,280 | $1,032 27, 000 $42 
PPAR Ne nate ne|. ccccc)ca'nne|'sis cin secee 200 AO esac ecoseal shee ceact| Sime cence ce wloceeeten 
TSARGEIEIA oo sescidaae the] esBee2 5 Sees Besersece ano-snes le osoasee 54, 850 1, 750 31, 370 1, 383 
RSC RM eerie |S che siwatnece|octocaecac|sceceenes|oucaeeses tere ence Pemncr ser 5,310 159 
Eee emer aise coon ae | secccce ecw: Cncmells cameras | 198, 850 5, 930 21, 200 510 
Carp, German........ 400 16 640 13 | 600 Si hic Seta cde calonsccoues 
(Suns iS] a ee eee 1, 400 57 | 12,600 S4D- Sete cence cceckssbe|eccees steels spaeters 
EEG Se | eet es ( 320 10 122, 650 3, 680 18, 650 405 
Croakers ............. 16, 500 260 400 8 | 432,500 6, 625 114, 175 2, 282 

24, 500 245 40, 450 1,015 
Me srstas oa ie sae 5 240 12 

25, 950 973 5, 950 165 
| 11, 200 1, 120 860 82 

7, 950 276 5, 410 498 
GOL C0 Gt eae Ce es a eee aa ji ccebecnalseteemsce | 440, 000 840 | 25, 880, 800 43, 136 
Wid 0723/0 s = Se ent Aa Pane ey epee eaten Hissar nigel Ayes P al Irae oray aa 2,000 
GIN reee meee a Ash access ison lavescecesoseetanc|smesmcece 80, 000 2;5300))|,222822<e5 05 |Goewecees 
Perch, white......... 1,700 102 1,120 83 17, 800 Ge Baas se sea Boaccnccic 
IBELchevellowiccs cca ce|s ecw ceccsee|cocconees 790 ATs lites cewimatellba ee eneeele.k -eesee bee] actos cee 
ROM PANOT a sem ee on cee ome el cae es cal cakes Saal noes ate woe fs celeeink eeette bere eile < Bie 7, 315 741 
Bia Geese see cca 36, 750 2,475 | 292,969 | 16,782 131, 290 8,491 12,510 720 
SUNS A RONG aot ceo kod |sabeaeososs loboonsdéd|boodsaded| seds9sses| Boscdoestacliacogsac0+ 340 32 
Spanish mackerel....|........... eteocans|beeadscad boaasedos 5, 300 -586 72, 425 7, 304 
ROIS Meneses eects aan cee ae oc cecal ses sesenl oon a2 213, 200 7, 044 42, 955 1,344 
Squeteague .......... 5, 800 105 | 4,800 192 | 1,047,410 | 18,548 997,380 | 12,415 
Striped bass.......... , 300 184 , 000 O03 |S 2 aN ote ASO 15, 260 1,098 
BLUTRCONE ss suse ee ac 

Caviar 
BUGKEIS tenn one coe sane 
PRAM DOM st See 2 
Crabs, hard 
Crabs, soft 
BRVENTLES He tes 2055 
IOP Rie a 2 Sac cee 
AGIA AE Pos 223 2205 Sasa eal sace ceeee eset ane] site semen) 32, 000 3, 000 202, 160 11, 371 
Market oysters, from 

natural rock. ...... TRBHOAbGr GS; 69S eee eesle sees | 3,483,620 | 174, 806 715,540 | 32,317 
Market oysters, from - 

private beds ....... 546,000 | 29,699 | 154,000 | 12,100 | 1,692,005 | 109,197} 3,981,978 | 245,817 
Seed oysters, from 
natural rock ......- TPTST GOOF bt 920 eee le aeeee ne 672,700 | 17,920] 1,464,470] 29,464 

RO ss oon Sse.2 3, 152,906 | 127,726 | 830,002 | 33,320 | 9,887,115 | 377,197 | 35,177,398 | 401,679 

Stafford. Surry. Warwick. | Westmoreland. York. 
Species. 

Lbs. /Value.| Lbs. |Value.| Lbs. |Value.} Lbs. /Value.| Lbs. |Value. 

Alewives, fresh ...... 9407408) $6737D) = <= 2) =~ oe eee mine =| me mala = 5845 706| G2984). cos osnl ncaa. 
Alewives, salted ..... PUY pa EE pp paod sods bcanadpes| posses bs cossech cesas=a eoseconas| Gasenue 
Black bass esses... 16;150|| 750475 a sinc |e worae cs osc | eel Se octc seni ewsemelemesen ene leceoene 
Blwe-Ash es ess. 800) S2loe ee see ene sea] doe ccae ale teaoen 1,990 78| 54,800) $1, 644 
SE at Cine ees | ora Nato beat sae [Seino ai aes oes] Manes oo ce | amenarel se maatcieen srescaes 27, 000 810 
Carpirees. neste. = os 21, 700) 40) Sori alee alltime eos [ha eres 6, 000 90). 2 o.tee2al Beene 
ChAT cps See ees 1D) 620lty2, 000 |eemenee el pene ere 3, 000) * $100) 62,240) 1,929)... 2.22 cieee eee 
Orevalle: S222 sn cal cies wsisiewe lst s crs ciel ieiomtatar Seal eisai sicinlal| aersietniareee [cee Ale cwccc ccs |uoneeem 20, 800 624 
GrORKETs eae Sessa cece tencten loo scree tacdeme|betores 21, 945 66525: secs | Goes 739, 200) 11, 334 

Mullet 
Perch, white......... Sos ALO) #15686 eacmees Aone 550 50} 90;970)' 40805)... 2 asec lea armor 
Perch, yellow........ “Nadler DSS os | ES Sues Soop caer Sciacca 14, 100 Le nae oor eos. 
En wae Sar iA | MT IEA fin ane Le I RD 2 600 SO cette eee 
Sums sh ago 23, 280 651| 66,815) $3,580! 34,650) 2,310) 67,546) 1,762) 58,040) 3,536 
POU ene ee oasis as |ec onemecs Seo ENS | Saeteeae 1,875 75 700 21 8, 800 176 
Squeteague .......... 1, 000 4) | Seren aes 8, 580 260 3, 500 140} 278,600} 4,342 
Striped bass.......... 27 ODO |" 25 24b| Saeee els tee 400 50} 108,060) 8, 633 3, 000 180 
PERT COM anteasccds|ecee cass sfesecsos 10, 800, TO watsnis cote Ens ooeie| eee cesar. 8, 700 609 

Chath eS eee Beyer: ae eee 800 LOE epee Gecescc Saeconena maastos 1, 500 900 
PUCRETSME So seen sos. 8,750 Bis asa ae Salle oe eels an eee ello ae eee eL FA Sameer S| oe Seen 
STRErEI ola2 he pee (ee eed ea pe pM en EAC ene 8) bo” Fee eek eer 4,000) OBIS mete! tae ae 
Craps, hard :---.2... lloeiceistan oe ioe sae Patetnce 3 poccor |paadseselisnrpsed 134,200) 1,779, 662,580) 5,478 
(IPT) SELON Seca oond Pence send Soosnsd Bosdacd JsoSstcd bodnstices|bettood Passecose eosense 2, 500 200 
REMI Piet ee ne oles taeciacsle scenes aanicess|eanneec| see cccteclaxccscs|ccoeesees|escees: 1, 750 450 
Purtlessss ese 8S. 800 OU le ese S45" Sc] He pteeceel apo 675 40 1, 000) 20 
AGIAN SEC ere ae el nc wn a beeen ces ae eee icaceesl seca an eccloee cst [were coe lacesites 167,352, 11, 954 
Market oysters, from 

rF4E (AULD Lio (ol ake aa 4 Peirce | VOPR Up a Pes ae ad Peni, 226, 240| 14,034] 802, 830) 47, 923 1, 850, 450, 93, 140 
Market oysters, from 

private beds ....... Rae atic ac Beard SOSeery ene aeee SHOT OOO E18 G00 sacra ne eleecenre 1, 274, 000' 75, 050 
Seed oysters, natural 
TOC KP See a nce ane cmiciccnis [ace So lone onl Soe nnnls \1, 049, 860) 22, 497).........|......- 1,783, 250) 38, 213 

TOUocs so ses es 1, 556, 848) 30,141) 78,415) 4,736.1, 697, 100) 58, 891/1, 878, 512) 70, 889 7, 197, 222 249, 845 
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Table showing, by counties, the products of the fisheries of Virginia in 1901—Continued. 

Princess Prince Prince - 
he Northumberland. aie! George. Walliarae Richmond. 

Species. 

Lbs. Value.| Lbs. |Value.} Lbs. |Value.| Lbs. |Value.} Lbs... | Value. 

Alewives, fresh ...... 4,315, 000|#36, 700! 11,915} $185) 16,800)  $198/766, 800) $5,126) 315, 250) $3,153 
Black Dass hse fb oles | eee cee ae eillesaanice 44,000} 2,200) 3,000 240) 20,400) 1,959)... <= cere 
Blue-fish 75,880) 2,318)... 22.) <5 2c] mecee on leenaeee | seee eee eee 
Bonito 4,810 159)-.2  cctec)|sce caw es ccna oelenee eee tee cee nee See 
Butter-fish 198;.255|. 5,807] -...-,- Se<)iee-22 lo 0 celle cee sc ele a kee eee 
Carp, German 
Cat-fish 
Grevaillle. fees. seis sees | seaeeeeeee 
Groakers|: seh-2e2ccces 34, 200 
Drm yee eee cece ce leneine eee 
Wels see Ae eee oe coke 7, 000 
Hound ersiepeeeeeesee 27, 300 
Hickory shad ........ 213, 250 
Hog-fish 5.4 eose2 =| Sdaeeieeeisioe 
iKelme=fish: Sscsc.cccsl <eSessece 
Menhaden ........... 115, 055, 034 
IMOOn=fiShl =< <= Se) erea/slarpnee oe 
IMTS Get aise are oe wise aille sceae eereele 
iPerchsiwihite 2.2 2 sects a2 scceens 
Perchiyvellowisesscss|secesccerne 
Pike Ree Si senecicsclslvotemen ceeis 
Pompano esc os-- <= - =| sera ce esos 
Shadhestesoestsess =e: 1, 712, 000 
Sheepshead .........- 850 
Spanish mackerel.... 8, 735 
SpPObewcece secs ssrsisicet 6, 500: 
Squeteague .....-.-.- 408, 580 
Striped bass......---- 35, 000 
Stureeommes esses 28, 230 

Caviatieececen sees 5, 089 
Suckers eco nic cose n|Getem neces 
Craibsihardl\s.--s-ee 316, 830) 
Crabsysoitso-cssecce: 82.940) 17574 scence ls citeleiasal evs Seyecolell eros eieerell emia ere eral eterersietel| eee 
IPA WM cai cies ssieeienais e||sttiie Pe mee Pewee ei 2, 850 142) <2 2e\ seiiemac| ances scleeeceies| eeaeeee ee See 
GUE NH 5555 5acann sealbasesosesce loondnas| boodnsaqs||psc0qg6 2, 000 100)! 522. 3|--2o-e| eee ees eee 
Murtless..eeccsseacee= 9, 200 184 6, 080 61) 1,000 50) 4,000 180) :4c.22eceel eee 
JNU Gucpanaceasscogd loassnoor oon |saccood |snocuudan|lbodeade 210 EU Bepeepelaesaod nabosscoc|6- 2507 
Market oysters, from 

natural rock .....-- aby sn VD PV BRC cl sceecaacs) beonnoe lsssoncs||Soesqaclsooccos|borcens| 141,120) 9,072 
Market oysters, from 

private beds ....--. S5s400|) <6. 100)) 157450045 S000) Ess sae teen eee eters eee | 918,500) 65, 250 
Seed oysters, from 
Maura lino Clk Mere ss eee eee seeeee 14, 000 500 | 2s a | ee a es See | 21, 000} 750 

Motalsss.: bese" 123, 743, 878/408, 932|4, 427, 149]138, 093}191, 402] 10, 182/951, 101) 13, 569 1,763,215 90, 685 

Number and value of shad taken in the fisheries of Virginia in 1901. 

County. No. Value County. No Value. 

INDEOMINKOS 35 a uGoOBOeS CL OOE 29, 868 $0, 4037|) Middlesex sseeeeeesseeeeee 42, 950 $7, 978 
AVexam Gna sqalosc sce eee 72,270 7,401 s|\Nansemond sense. eeeseeee as 10, 500 2,475 
CarolinGyas seston eset 2,475 297i iNiews Kent: seeeare seen eres 97, 223 16, 782 
Charlesi@itve.-c=sceeccassse 87, 702 17528) | MNOTTOl keenest eeeeeeee eee eees 40, 280 8,491 
@hesteriela - ee ce sae. 20, 600 A 120) Northampton: asceseecoces 3, 574 720 
Mlizabethi Cityns2c-----sse4 89, 5389 18,703 || Northumberland ........-..| 462, 500 83, 075 
1ORCiy CRANE ERR Eereeaae cannes 26, 210 Sy bL3o||serincesssAmNGreseoeneeosee 24, 621 6, 600 
Mania so.) co seek eects aoe 38, 707 55023) Prince'Georzes.. 22 ---eecee 45, 000 8, 802 
Gloucester 2s-. tteecune sees 175, 750 85515034, Prince: William. 22 2-. 22-42 12, 700 1, 395 
ISM C OMe ete oe er eretataver alates 20, 700 AV1400)\MRICHIN ONG Res paesne ee ete eee 62, 827 8, 428 
TslevoLWig hit assem ent tessa 39, 400 6463 h|EStafiords: seater. ae ences 5, 820 651 
James (City ass -sece ssc sa 21,731 4,346 || Surry 19, 090 3, 580 
King and Queen ........--- 26,571 4,650 || Warwick 9, 900 2,310 
Kine Georee pansies cscee se 42, 009 5,259 || Westmoreland 14, 456 1, 762 
Keim oe Willi aime eeere -ecie ee leie 89, 688 14,381 |} York | 15, 154 38, 536 
ME STUCASTOT Pera rareicih ete arerele el orerelte 134, 350 26, 765 | —————_ 
IMaithewsieve.ccete so neniece ae 238, 845 46, 776 Totaleec. Sse s sees a2, 014, 010 366, 203 

THE PRODUCTS 

a 6,972,212 pounds. 

BY APPARATUS. 

The products of the vessel fisheries of this State amounted to 
277,812,456 pounds, valued at $1,080,475, and those of the shore fish- 
eries to 100,370,902 pounds, valued at $3 FQO ( Boe OLae 09. The yield of the 
vessel fisheries consisted of menbaden with purse seines, 262,877,262 
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pounds, $417,765; oysters with dredges and tongs, 14,749,490 pounds, 
or 2,107,070 bushels, $644,169; and hard clams with tongs, etc., 185,704 
pounds, or 23,213 bushels, $18,541. In the shore fisheries a greater 

variety of apparatus was employed and the products comprised 
upward of thirty different species. Seines secured 9,987,821 pounds, 
$122,774; gill nets, 3,204,111 pounds, $133,171; pound nets, 34,620,083 
pounds, $673,789; slat traps and weirs, 84,780 pounds, $2,559; fyke 
nets, 668,837 pounds, $28,453; lines, 8,415,124 pounds, $105,894; eel 
pots and spears, 47,700 pounds, $2,132; minor apparatus, 320,103 
pounds, $25,976; dredges and tongs, 40,488,639 pounds, or 5,778,377 
bushels of oysters, $2,279,287; clam tongs, hoes, and rakes, 1,578,976 

pounds, or 197,372 bushels of clams, $116,236; and crab scrapes, 
994,728 pounds, or 2,996,184 soft crabs in number, $42,638. 

The following tables show, by counties and species, the quantity and 
value of products taken with each form of apparatus in the vessel 

and shore fisheries of Virginia in 1901: 

Table showing, by counties, the yield of the seine fisheries in Virginia in 1901. 

Accomac. Alexandria. | Caroline. | Charles City. |Chesterfield. ee 

Species. at Z 

Lbs. |Value.| Lbs. | Val. | Lbs. |Val.| Lbs. | Val. | Lbs. | Val. | Lbs. /Val. 

Vessel fisheries: 
Menhaden .....-. CUS AR OU NN bel aeesen SSemcn Sbces| Seeds) Gece ae) eaeese SAMS SoolSaSSeel ooteselase re 

Shore fisheries: 
Alewives, fresh .. 800 Bh eee leer 25, 000} $250) 139, 500/$1, 625) 36,000) $540|......)..... 
[Shoe [ASE 5 Sd | ee (reel OND 14 ST aA Pees stots 5,000} 350) 18,000) 1, 440)...... (ah 
COND baoths 2555040 SSSSERBae BeeSeael Beeeeert Seesee! aaneme maa ee 2,250 45] 30,000} 900]...--- eee 
‘CRUG eget gue keane Meee eae een 1G 4875] bet4e5 ene ee |e 17,100] 641} 6,000] 240)...--. EN 
Groakers 2... 3... 8, 150 220 | Fceetes|| seco esate ere I Stapateseceta/ai| esta a ce | mi cvetetey tel steered coer eee 
imino 1, 200 ibs] Pepeecal Pan aah esees| eric eA eb od PASE el Mea eer Basso asochd bases 
Flounders.....-... 10, 250 267 Saccererd (nate ats eerie lees [2d sie eidhels'| = see ee eee | eee lteter teers 
TERE! ROTA ASUS IRS SR | SR a Deere Meee earn [Re ater | bee (eee Geet Pe 49 0, 0] od 910) eee Geen enna ees | me eS 
ampefishe ss 22... A TGO|, AGL ESI STM Re Span Eee See Ea Al gine 40 | ese 9 ee 
IMATE H eS 2 occ. J Stoo ra Gee el aiol acoces|beecod|soned lyons cood| Shanes teon ee aeeeee 1,800 $46 
Perch, white.....| 1, 100 43/633; 400 Me iO; Seeealeeeee LONSA2 i F712) ete S00 Nh OS eeeees eee oe 
Rerebmvellowscc.|\25<----0s|eseccr LS 150 fe 20s sess ee oo | 10,467} 300} 1,760 3b | Sean eee 
PIG U ea src cho Pan aes aaa ee ee 1, 050 CB ese tee ere ae Mes eter ae| eit iacl Eat ol eee ally Seen 
Sea bass.......... 500 Ai) ie aa | Aes aieee P e  aee  as Se aoe Pee ey eee ol ee ee Seseeee 

eae scala wc 513 82) 5- <pisei|-necias |oaceia|e.<<'| 0-20; 606]|,.1- 495), 185900) 10 O80leaasae| Sees 
Spots..... pene e 2 65905 |e 200| heen coneee Se yea RS eam ena Fat (ae ee ER (ee 3,000) 60 
Squeteague ....-. POF RO Ras eed | Serer reis| ere minctell se emis [ete wie eters tein argent serail eiaetoe 1,000, 60 
Striped bass...--. 300 TS/ETONSTG) 045] Sena | ee DONO 148 ee eae | emer | ee | sane 
UG KOTR ieee noc cicheacasieescic|cccemcs|eccccea| = sss eee cmm [eames 3, 300 66). 522352. ee | eee 

Totes. c sss 190,148} 5,450} 54, 605) 2, 803/25, 000} 250} 239, 860) 6, 632/112, 460) 4,343) 5,800) 166 

Grand total ..!40, 268, 048} 80, 488} 54, 605] 2,803/25,000} 250) 289, 860} 6, 632/112, 460) 4,343] 5,800) 166 

Isle of King King and 
; | Essex. Fairfax. Wight. James City. | George. Queen. 

Species. (ad A et Ee ae Ae ee | b f 

Lbs. | Val.| Lbs. Val. | Lbs. | Val. | Lbs. | Val.| Lbs. | Val. 

Shore fisheries: | 
Alewives, fresh ..| 10,000} $100} 1, 204, 671/$7,529)...... | 28,000) $140 
Black bass .....-.- epesed Secere 10; S00)\.0; O60) oe cao oleiie sa i|fpactoere to bavisteis wi locate raters Sooo 
Bltie-fish’........- I aE SS ee ta (Re eae 9 | (Beek I fe 58 900 36 
(Cine) SON SA ne Eeeeery pee Br 42b1) LOS S00) a2 LZ | iccctae | aces lvoe haisiae 
OD aT ae | 2,500 50 18,955) 506) 2,400 52,750) 1, 056 
ISTORREIBE Coenen elas So sce |= cose sed wast cen eeectrs 2 DOO | MBTSsccek-|aeeelloanenes |e eaack 
Flounders .....-.. Deseyaeeel Feay A ees 5 eee ae TS SV5l ea OUlb aes calc see cleeccs Alecacee 
CI 7ErCsnrd ss -2|-625-. | eceh lo cee ss. beaee 63250) 7100). 250% -blasaossloecve lc leocere 
Perch, white..... 2,000 80 5,510} 300) 1,000 20, 100) 1, 005 
Pereh vellow'so..|..2s-. 2-1". 10,400}  216)...--- 2, 000 7 
(ili s ee seeulaeeene 850 68/5 FSS 8 SaaS Se eS ee ee 
Baad Ce ses owe. 2 5,000! 500 47,274! 1,891]...... 2, 875 87 
Squeteague ...... [2.5 Score | ets mall ales Sim al= Heiel|acmteic 3, 690 -| 1,000 40) 
Striped bass... .- 3,000) 150 16, 568] 1, 939)...... 58,600) 6, 470 

= Se == SS 
Notalee=. 2: 32,500} 880 1, 320, 453/13, 61817,475, 429) 10,000) 100 166, 225 8, 904) 6, 500) 290 

F. C. 190234 
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Table showing, by counties, the yield of the seine fisheries in Virginia in 1901—Continued. 

| King William. Lancaster. Mathews. Middlesex. Nansemond. 

Species. LAL 
e Lbs. | Val. Lbs. Value. | Lbs. | Val. Lbs. Val. Lbs. | Val. 

Vessel fisheries: 
Menhaden) S-s52s\sesenens| sess ees 81, 402,194 |$127, 520 |....-..|...-.. 2,000, 000 {$2,000 |........|--.-- + 

Shore fisheries: 
Alewives, tresh: 1111000) $1, 110%) ss < =o oes | Sete to ae slemiee elem oe lo ermine irate aoe el ole ete 

Arp ieceiisact ese. 775 Dil Le Re oS Gee alas ee cee EE | Sys ee 
aitstishteerec ess = 18, 000 ABO |b Suis hau Soul eiceca Dees aus cees| be kerk pe sese eee lee | eee 
OrOMKerS is Phe Eee SRE em alate eds oats nllers ais ecw botetell oie amit de eran eee Sees eee 5, 000 $50 
Menhaden: 325... 5|=2cccns-|eaaace = 3, 066, 666 1/826 | ssc seen =| eee 
Mullet <2. .=4232 ees tae i P2Sre SM eS ESSE eee seh 2; b00ul) $H0 |. 3 23. se eee eee elles soe 
Perch, white .....| 2,900 DIA = Scns on eee Se cis eee be |e nates lo sieeie' tees eel eS 300 18 
Perch yellow 2223|-.:see5|seeneee 8,000). 6608 |S... s22)ss ese aoees aes ee S| Sees eee eee 
Shaders. a.cseosc | 7,650 AIO: seek sete Ss sete |S cme cies | Serecerel Sais Re eeeeee eco 10, 500 650 
Squetespue)—. aac oae. feel. ama 22S BOON Ea fr oOu lee Saale eee] aoe eee eee tee , 200 18 
Striped bass.....- 625 By 600 2 eaatmers 500 40 
Suckens's .44/5s< 2, 200 Boul ae het Ged AS eee | SES Oe ee es S| Saree 6, 000 180 

Total 6:5 228 (143, 150 | 2,255 | 8, 092, 766 : 1,194, 500 | 1,826 | 23,500 956 

Grand total - ./143, 150 2,255 |84, 494,960 | 131,620 | 2,500 50 | 3,194,500 | 3,826 | 23,500 956 

New Kent. | Norfolk. Northampton. | Northumberland. |Princess Anne. 

Species. : = 
: Lbs. | Val.| Lbs. |Value. Lbs. Value. Lbs. Value.| Lbs. | Val. 

Vessel fisheries: 
Men NS AEM ss eec a = eae eal neetera scsi alor| Severn = 25, 858, 800|$438, 098/113, 538, 368/$170, 109)........]....-.. 

Shore fisheries: 
Alewives, fresh ..} 328, 502/$2, 985 TBO ar BONE. eS RE 2. c | caacele ere Well are eck = «roll Oe enero | eee 
Black bass .....-. 200 LO} eens 44, 000) $2, 200 
IBN estishies seers helecemene tena 8, 000 i 40 
Catsishtenn testo. 3; 000) © WObIS. Senn Aoee cee bebe ee. soos An eT eee = oslo eee | 
(Crogikersee seer eee se eelene aa 160, 000 182,500} 1,250 
HIOUNGErS each lace s- ea s|sseee 38, 400 2,500 50 
Hop -fish me -cs sens I tae en bare AB 10; 000): 1; 000): ooo els ols srcte Se  < e |R eee cre ree e rr 
Kanp=tigh! esses bese clot acleasees D000) = 80): BLO rs 128) Sees eset = -- os oe eee ee eee 
Mine ty ass2sc5 alae reeme|oseene 10, 000 8, 000 240 
Perch, white...-. 800 64) 15, 900 290, 250) 8,707 
Perch, yellow...- 790 Be eee 19, 250 193 
Shady sees aoa be 9, 34). G04) soc cots ee tee. ocean eee eS ae ee 
Spanish'mackerel\ soo. <Ocls<csee| ence be| eee emelccee tease es|accesaclen yaw et00]” ” ) G0) 2a eee eee 
Spots eee ede cs oe a. fies aplinaw eats 104, 700 149,000) 4,470 
Squletesouewes= se) co steceealbesc cts 77, 260 86,000) 3,680 
Striped bass...-... 200) Pt eset Pesan 15;'260) — 1,098)... 0-15... 2522 |. = See ee ee ee 

Motalies-ose. ee 342, 846] 3, 883/391, 040) 10, 602 69, 235} 2,814 24, 400 780) 782,500) 20, 880 

Grand total ..| 342, 846} 3, 833/391, 040) 10, 602) 25, 928, 035} 45, 912|113, 562, 768) 170, 889) 782,500) 20, 830 

Prince Prince Westmore- 
‘ George. William. Stafford. land. Total. 

Species. t 

Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value. Lbs. Value. 

Vessel fisheries: 
WG NNG Dit asselsereson sencaces posaccod Eaosaoc IGseCSSone |Seceses| hobeaconcsctec= 262, 877, 262 |$417, 765 

Shore fisheries: | 
Alewives, fresh ..| 6,000 $90 |500, 000 [$8,125 | 580, 000 |$3, 925 |........|...-..- | 2,980,253 | 21,5388 
ATG Waiv Casa Leia} eeme cer meee alee setae lems sare 2805000) |, S00 \<.- ara oll ema ores 280, 000 4,900 
Black pass’ sce. -5 3, 000 24011990") 1 1403| 28000) 292i }oN- seco le oceans 180, 204 9, 966 
BI e=fishs 2) foe oes tn Se Bel eye tee | a eee ree 800 32 | 1,850 $72 36, 670 1, 146 
Carpe tern cscccsns 5, 000 150 | 8,759 290 2, 000 60 | 5,500 82 60, 500 1, 663 
Catsishiee tes sect 1, 000 40 | 25, 300 758 | 26,525 767 | 21,500 645 214, 905 5, 900 
@roakers'.) 222.2) ae eae Cg id | SR eee 358, 150 4, 657 
Drees beste lsra| eels | Ce eisrerctal eo aciaienetoie | ataaie Geis Tetaeeee moete leeerente | Ccteetiaerlinceeeee 1, 200 18 
Flounders.......- [etratadatatclledeyasctahe ail egeeyerateton el lies eter eae I a eet ernie ear cncieaeie tall eset se tienen 18, 375 526 
Gizzard shad..... NEES eee| Pe emer) RARE PD Meare ea itera FN OS tla 5 Sa Atl same AI TAS Dn aye aE 5, 250 100 
dS BUCH aay nya oF: 0 Winona pg cine eg eetane eel be HER NS See a se ee Se eee Pe. 2 4,500 150 
Hog-fish: -382..2-< 2 Jserefalee ae Shale ekerterie| iets ctetal eeloss aah sll ercemerenene eo ler ois leer errs 10, 000 1, 000 
LEGG OF Pra (=) Oe ee me bn aca | [ete ENE Feta mca bs ak LIS yma Yl aR | el Le Sed hel me 2 6, 460 302 
Tes a of: Yo Foi a bey engee, || ae Spes ene epee! Tae SE OE a ae ae Pee ee ee 4, 261, 166 5, 046 
INDUS) See eea ng Le eee ei Poe ND 1 eed ee ee LS ee eaee 59,100 | 1,570 
Perch, white..... | 300 18 | 10,650 465 19, 950 998 | 37,500 | 1,875 425, 302 15, 345 
Perch, yellow ..-. 312 6 7, 860 272 10, 600 358 | 14, 100 423 93, 689 2, 268 
Pile ee Wi see eva Ee reebok 9.466 Sb. 2/675) in 924 5 oe. eee 7,041 560 
SSE ASS ana diie cinta HSS ahem craill ta verehe ticle i vetenete cate Ilene eyo evovei svete es rete: NE ec eee cro 500 20 
ShaGisoscoeme ooee 3, 150 180 | 27, 200 680 12, 480 S27 Wares sxscertel|lsmetotiences 183, 002 8, 011 
Spamishimackereliss oh r cietae noece lato Erckte oa al ote cls teen eh cr ee eee | Sn 400 | . 60 
Spotae oe seee cue LAAs eS a ee TE 1 biol e ee 700 21 270,420 | 8,297 
SoM eh yb) SAEs iss Sop el aseamod | saseecelbace-ee 1, 000 40 | 2,600 104 361,770 | 11,702 
Striped bass ...-... 16,400 | 1,381 21,850 | 1,'726 | 28,000 | 2,240 194, 114 17, 468 
Suckers ...... iy 3, 000 60 6, 350 i Dy A Pee Sy eS [ee 20, 850 466 
Sunfish ees. =. [Eko niein | Ercimiats ral mecareictee| See eiere | Ceaser teee | eee 4, 000 95 4, 000 95 

Motalser celaccs [18,762 | 724 |613, 616 | 8,306 | 992,230 |16, 276 |115, 750 | 5,557 | 9,987,821 | 122, 774 

Grand total . -/18, 762 724 |613,616 | 8,306 | 992,230 |16,276 |115, 750 | 5,557 |272, 865,083 | 540,539 
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Table showing, by counties, the yield of the gill-net fisheries of Virginia in 1901. 

Accomac. | Alexandria. | Caroline. | Charles City.| Chesterfield. or saa 

Species oe et faa] |} een MF el Le Peel 

Lbs. | Val.| Lbs. | Val.| Lbs.} Val.| Lbs. | Val.| Lbs. | Val. | Lbs.} Val. 

Alewives..........- eAHcs Aasces 88;'000} $2021..¢. 2. |. -..22 9, 862 ” 102;,000); $1,530)... .25|2-522/2 4 
UTE [CoS Ts <a As Sl Re SSeS AB Sone pee sod] paners Reese DOOM. .. 40 aee sooec | se Sie ee eee 
Blue-fish .... eee al ks DOO Me Sie steeie ck cl Aece seins ws c]accees|ccacaaed| ee aeual ambos ae |e psaaatele scams lee aee 
LUE ono Sa MSS SRS NSN | OSS aad een Peeeee 2,000 fA Serre! pees a hes 2 7 
King-fish .......... Ie e800 | neatid |S rete] PS SIR ae oN 2 ee Saale ced fee aoe een ee leases 
1 eee OOOO) Ose areata ees 8) Meco nts nllesecaase [acess Geeanaee| acecee 20, $400 
5G) eS a a es eee 289, 080} 7,401) 4,500} $180) 272, 650)/16, 033} 53,200) 3,040).-..-..|...--- 
RMMNENG <5 Soe oo heise =i; GOON. SOs eae leesadlssacee kawecs aaaqee cella coc meta a= nats | some eres 
Squeteague ........ ZY oo 120) [Ee a Pe Oe beet ol Eat ee beset el|aneor coclmecccos 400 2A. 
5) SURO CE eRe a Be A Ae eS oena hee ea) Meee ieee 6, 840s 882/25. Su a26 |. 2 ste. d]t ooaeul eens 

(CTV Oe ESS Sale a es Ee ects Bec nace meee ee 566), S98) o- ce) 3-2-5 eee eee ee 

Totales: = 29,700} 903) 327,080) 7,603] 4,500) 180) 292, 408/17, 402) 155,200! 4,570/20,400) 424 

‘ Essex. | Fairfax. | Gloucester. Henrico. (Isle of Wight.| James City. 

Species a Le eS ee ee a 
: Lbs. | Val.| Lbs.| Val. | Lbs.| Val.| Lbs. | Val. | Lbs. | Val.| Lbs. | Val. 

AlGWIVeS: 2522-55506 S5000| he PaO aces tae wales cncliccaace 265, 000} $5, 725)........)..---- 9,055) $90 
SLAG |e See eee 48, 835) 2,014 91, 200)$2, 736,11, 250) $750) 72,450} 4,140) 121, 812)$6, 463} 66,096) 4, 046 
SUE eee te EES oN ee Pere eel (eee el Ieee aye eens eee ae 6,900} 516) 10,750); 860 

Wa VIRNy. Ket cice| eases leases «| see oe |e Ree =| Saeo= slaceoh e|Sacceqas|eees soe 880} 513 600} 336 

Toile = =e 51, 885] 2, 044\91, 200) 2, 736/11, 250) 750] 337,450] 9,865) 129,592) 7,492] 86,501) 5,332 

. King and . ays Nanse- 
King George. Queen King William. aoud New Kent. Norfolk. 

Species : cd pA eee 
Lbs. | Val.| Lbs. | Val.| Lbs. | Val. | Lbs. | Val.| Lbs. | Val.| Lbs. | Val. 

note pe a Es 7,500 $75} 18,500/ $185|......|...... 24,931| $249|........|.----- 
CONTE LA CTR! ti Stel yt at SI fark an ey Cedi ae ee a el geye anew ie £2 See es a ee 50, 000: 50 
FUSE CET eal eee nn acinl casos loon citc|oess cccic|moasscu|awacels accu a] Suacemeracaces 3,000} 150 
DIEU p sa Bneacce Sac Sead Ee aa el eae pe eke ame) Seca my Haren a ei Roe i AB) eee Se 68, 000) 2, 040 
SIG) ae 33, 763 $1, 284,91, 500} 4,575) 258, 234) 13,759) 9,275 $662 283, 135 16, 146 55, 800) 3, 965 
aOR a seamen re | oo olla cuca a Gmaed [ego meal eon eelenseswallloocaeeleceseetheseee 24,000) 1,500 
BONEtCRPUIC 2. .2225c|25---~-|-.-2-- wee een sleeecwena| webecealaccsnclecceeulaoeeeuetsemen = 43, 500 "815 
MEEPOD UM mens (oct sal cielaciaes leans sal iesecael eases 625 AA) PSL Se oS Se alls ee et eee 

(CED Ga gcce nna Genetic Cees eeces Ceeaam 75 45s. seteleoasucleccecsetses stcleseeeecolesacee 

Totaly -s:.2.2- 33, 763) 1, 284)09, 000) 4,650) 277,434) 14,033) 9,275) 662/308, 066 16, 395) 244, 300| 9, 120 

Princess Anne. | Prince George. |Prince William. | Richmond, Stafford. 
Species. SSS OS SSE 

Lbs. | Value.} Lbs. |Value.| Lbs. \Value. Lbs. Value.| Lbs. |Value. 

AVGWIVES.<: <<... -2- | Beer arr ece 10,800 | $108 | 116,000 | $870 |..-...-.... | Peoee 64, 000 $480 
SHAR Seece sae asce= 24,500 | $1,950 | 153,600 | 8,622 | 23,600 715 | 141,512 |$6,065 | 10, 800 324 
BUBIPCORS-o8 ©. onc oes aaa penser 4, 680 Be 7A310] (eae eed USS aS Ea Gn See Ean) Re ea (eS 

(OPC TES en OP ord (Bele yee mel Pa ane : 390 PAO eet kee ao dae es) 2 dbo date cteaebels| amma as pee ee 

Totale-sse-. 24, 500 1,950 | 169,430 | 9,268 | 139, 600 [1,585 141,512 | 6,065 | 74, 800 804 

Surry. | Warwick. |Westmoreland. York. Total. 
Species == - 

Lbs. |Value.| Lbs. |Value.| Lbs. |Value.}| Lbs. | Value. Lbs. Value. 

PEE se ERE SE etl ac aoe als os, ceiurs| Sopa |e ase a oes | Seoene | Once epee esate | 668, 648 | $9,643 
LEUT EL LESS RNS CO ES (Deer eee ene) rie od om pee) eee) POL SE Em 500 40 
UPuTteoticlts. - Be al eRe ae | as cee ee | ee Po) Pe ie 7,200 | $216 8, 400 288 
(CTD acdc eR eae pe PRE ae Pe aed PE at Ba ee Ra (ara | | | 2, 000 80 
(CFO iT Se Ad | ia Beeeesed |sese tee! scoesec||ssneace 3,000 | 45 53, 000 695 
IOUS RIES he oe Sasa) (Re eared Serseaege a) Banaras al Vea [ESI et ll Se all bade ee bea 3, 000 150 
inp Helin snes: — =a aie|os ce sec Lente erainlelin hates | speciale = aie ets = ye | esis. atetarcalllesatwccia loa 300 mint 
DSA EULEE) #2) 2h SERS a Vie mene! [= meine eee a eee (Para gen [ere oa 15, 000 600 | 126,600 3,710 
Shadhewseses se... 2 66, 815 $3,580 | 33, 750 [$2,250 | 2,550) $99 |........]......- 2,219, 907 | 110,799 
SPMOIRE «Ste. Seeks) Boerne Babee Peers aS NAR AREA PREP RE be aaae i, 800 36 26, 400 1, 566 
Squeteague .......- Behe toned) pecan Pataca scl eo ese Loa Seek 3, 600 72 51, 500 1,031 
Sturgeon -...------- 10, 800 GO) tes Le alee cca lle goes olince ete cecil a ouak > 40, 595 3, 336 
Ghent ton os. SOD! | a 400 (es |e Sega eel Ie anaes TRE LS 3,261 | 1,822 

Totals e245 78,415 | 4,736 | 33,750 | 2,250 | 2,550 99 | 30,600 | 969 8,204,111 | 133,171 



532 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing, by counties, the yield of the pound-net fisheries of Virginia in 1901. 

Accomac. Caroline. Elizabeth City. Essex. Gloucester. 

Species. SSS 
Lbs. |Value.| Lbs. | Val. Lbs. /Value.| Lbs. |Value.| Lbs. |Value. 

Alewives.......---- 476,270 |$3,185 | 31,500 | $315 | 258,934 |$3,435 206,360 ($2,101 | 344,000 | $5,160 
Black bass) --2---2- 1, 050 HOD Ameer ete Bepond Sesecosood bpeosed|Ssocosad beceecs|essencrec nce oe 
Blue-fish .....-.-...- WG 290" 3; SOL 02 5.5 re Beaaae 42,895 | 1) 287) |. 2250cis|s<gee5-| se seco eee eee 
Bonito 38, 640 QO TF t ac daleeeeae 400 12 |scecsntl teccectaekee a. oe eee 
Butter-fish 17, 005 SOL ieee eacleen stele 145,100 | 4,353 | 17,300 413 | 172,000] 5,160 
Carpenssca ces eee eee e meer |eame sel © sears clos 1, 200 86 |oa5052hilss=222s| erase aaa eee 
Catsfishyeeete ete s. 750 30 | 1,000 QO hebeesasnclasssens 32, 750 844 | 3025 .onc55|Ce eee 
Crevallemreeie ccules pe cect|peeeeelaere eeaaleesecine 100; 561 -\\3009) ce: 2 se||ae acces 108,200 | 3,098 
@roakerstssseee see 88; 665" |) 1; 669! }20. 2... 52)2 2. 25 6775563 |10}499) | 455222 ss\eascer 412,800 | 4,128 
Drum ee syn. faeces 58, 320 ADO ieiemiarciaiafe creel 6,050 5|-4 <5 (673) S555. 908 Bee 34, 400 344 
Wels aretha: Pet teee lbecee cee cialecersioa|aaceen sel cur cine eeecicsacel sacas.ae 16, 900 800: | 2.5.22 5 2c eee 
Ploundersss222-72-< 17, 955 bay ae ane ee 25, 564 {ff Waperene aces 10, 000 300 
Hickory shad). c2cc|beeeeuwnne sess | oascesee|cenmee 48,{500 4) ol 839s as ea ee 68,800 | 1,376 
LEIS SMe A mone ooocansaa|Sneccoe| lpoogaora||paccoe 300 30!|'Sscce ios -| a= 2-2 >| eee eee 
Kairie fi she ssh) iS ree ee SUE lies SEE oo Ue 3, 500 140 Vos sse o20lSc 2 see]: eee eee ee 
Menhaden ......... if 700 S00! |) 25423 | One | octet 154645825 )9)\2; 930) lite were |lo sc mee 344, 000 688 . 
MOOM=fIShy coe oe cane aneseaed cetraee saee se ae ceetec 66;400-) 2,057 5 scnnaee|fo.. be Scan ee ee 
(Mae Sale eee SESE Nl. SSN hoes, See Bo 1, 000 20) acsetetel 2... So 5 See ee 
Perch, white.....-- 690 2Sviie nen 200 ue alee 3, 600 116 | 4,310 173). =e 
Perch, vellow 222626) 2 «stab sec lace seca | ee easeler seas [heck acetone ae ee 125 De Meese eees tc nn 
Pompanolens-tesene BUSOSHn Es O07 | eneeaecltensss 13, 870 O91 Seieeeeeral ssc tors 10, 000 700 
Shad'essezocceeeecee 104,026 | 5,071 | 2,925 | 117} 272,507 |18,703 | 23,550 999 | 516,000 | 34, 400 
Sheepshead ........ 600 AT ec cb ces) eee clleeiejenca sts ssse6| s+ ceecee| oes ce | sae eee eee 
Spanish mackerel.-| 68,625 | 5,968 |..-..---].---.. Do Sosa AAO TM Ak neceal eseeeer 172,000 | 13,760 
Spots: fesse. 6, 100 DAT Nictarctereiafaal eisttete s 19, 082 B81 | is .ce se} secs6 se] sees ee eeee Eee 
Squeteague -.....-. 250,535 | 6,531 |.....- aailererevereye 1, 448, 681 [22,529 | 18,825 385 | 206,400 | 3,096 
Striped bass.....--- 4,545 298 900 72 1, 534 92 | 4,940 306 3, 000 210 
Sturgeon. ..:..---:= 8,115 TAN ee See Alcea 2ODOSR | aL 42S em area eeet= os 7, 500 450 

(CRAG) de eee eee See ee aeed Easooes MESerse Sl Borese (es Ry-APAUT IN aS seisa) |= asoaks 910 546 
Suckersisie oe erce s| pec cicessiais| sence cial eicreieyoe 2 alleemincencee aaemeel| site seas 165 5 || ciccice cre sete eee 
Want eee eye gaa Boies sete ais'| eee ell wine alae sl|io sets 600 1D | osise amici chostieniec tcc Seeee eee Eee 
Muartles= has s-eeec oc |e sows = Sel a sew see ese s elses 12, 525 D236. Mon tayo atc | eee aera 5, 000 100 

ROtALE $2 sees 2,986, 966 |35,828 | 38,575 | 646 |4, 732,004 |82, 387 |325, 225 | 6,031 |2, 410,010 | 73,516 

Fairfax. yee King George. Lancaster. Mathews. Middlesex. 

Species. : | “ 

Lbs. | Val. | Lbs. | Val Lbs. Val.| Lbs. Val.| Lbs. Val.| Lbs. | Val 

Alewives.......- 386, 000)$2, 557).....-|..... 1, 116, 000/$5, 819) 280, 000/$1, 725) 811, 500/$4, 403/299, 600/82, 796 
Black bass ....-- 3 SO0|- = BBO |-.3 5. La) diseie SIS arc a eellae ee walle actress eeleineecatee se ee eee ee ee ae Eee 
IBlMe=iShe as ssh ass cee laos ala seen enone seem melee eee 6,500) 455 9,380) °. 369)5 =sceee|aeeeee 
Bubterstish 4 sta |S2e Uo Nele ee eee ees | bas eas ee ene 109, 500) 2,310} 37,400) 752) 77,950) 1, 252 
Oanprseeeeaes les 4,150 6b] Seees ocne6lloaressincd seesan lscpceanso|ronemallsanessoolsans so oscccs | -22- 
Caitefishieescen<nc 14,800) 440! 3,000} $105 63, 600) 1, 924 5, 600 168). 22%. 23) 3255 Bee eee 
@rogkersiccc ce sc lsenes oa|Mecate | Oscess teeta Seco secs | see cns 75,600| 756) 68,500) 805) 25,800) 508 
PUA Stes 555 Fecooe a ecte lieimmre alia ce mela ttae won| eames 7, 560 y (:) Ree Pees cee sth 
IDO Ges secgasseces lWaeicietielleeamecllemcie ol Seterecldeien emcee lesen 3,500) 140)... 20.0. |... =<.) see eee 
Hloun ders $222 |ster oa) sche ss lence ealeoees 11,350) = 331 3, 140 94). ..22)....);2 S22) aeeeeee eee 
BUICKOLY SWAG Eo ese seal se secret ees al cinsess| steecieicces meee exclcercieree | sees 83, 750) '2; 680). aoe )eeeeee 
Menhaden ...-... Tersete ena tacos | sree |e Steal atcrancis ia oate lemcerae 433, 330| 435) 135,000} 140),....--|..2.- 
Berehiwihiteres| 4-300). Wid|enctenle-t 48, 466)! 8;064)25.65.. 2 2)eccec | cco soo |e< oneal See 
Perch, yellow.--| 5,400)  192)......)..... 2, 000 C1) BERNESE sec aoand Gedonasan logecae acc ccc! oscc- 
Pike, ze ieesedes LBA iar osiel Sarwan) storraetere eel see ate| oe emeamse| nce cienil Gelso eet eee eee 
Shad .... S96 lease Sa Keee 126, 211] 3,888) 470, 225)26, 765} 818, 455/46, 776|150, 325) 7,978 
Spanish mack- 

rel aa. Week oo | Sa ate ol tos wee Jere siete ls tases cece cllem secre 33, 800} 2, 704 875) 1389) 3,150} 252 
Siectecduadead becosso Hesass| neon eeSn6|bonoducee| asses 2,,500)'. L2b)s.... 3.2-!.-.--\-5 |e sae eee 
Soueteseue.- siescosen|cce cee 12500] Sato emma ol seeacs 224,000} 3,730) 148, 250) 3,135) 96, 250) 2, 647 
Striped bass..... 8,880; 830) 7,350} 882) 67,259) 5,913 2,800} 168 7,200, 576! 30,000) 1, 800 
eigbbRett0) le ae aoal DecoOSE noosne Baeocol ooo.) loneecacHlosocas 6,475} 389) 28, 800.714) 1,800) 126 

Caylar<7233\2 228 Oss oases Sees lets sl oem meen | Eeenee 1,200) 720 900, 360 130 
Suckers:3s--..-.-% 38, 000 7S) eRe Pema oat ed pacaae aaoceroes| loasro Meee arise! |socestilc a-c-c-le ccs -- 
PEUTCL esr eiicieal 2 aes xl vergence rs bese oll ease anal Sramnatareserorell ete tena epee mae | Hoenor 10;,000)° \200|ece eee cee 

Motalss se 455, 255| 5, 824)22, 850/1, 3862/1, 434, 886/20, 999}1, 615, 730/40, 760|2, 150, 010/61, 049/685, 005) 17, 437 
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Table showing, by counties, the yield of the pound-net fisheries of Virginia~-Continued, 

3A. or) Ae Ta +. 

: nee Pr aeons Richmond. Stafford, W oe York. 
Species. peat FPP Ci Pee. . Biz if ee ee ph ca be z 

Lbs. | Val. | Lbs. | Val.| Lbs. Val.| Lbs. | Val.) Lbs. | Val.| Lbs. |} Val.- 

Alewives........ 4,000} $10/150, 800/$1, 131) 315, 250 $3, 153} 296, 408/$1, 970) 584, '756)$2, 934)......--.|...--. 
LS e225 es ee eee 2 1G) pelos iccdoaeel = etecte 40 7D0|" 4, O25 SS scue elon ncee|) =e tle oeeee 
I ECUN DE (to. S| occ ae | ex cia a lenc cthell ciacc nines | Sathyerate | ewe erento 140 6 7,600) $228 
PREMERA eetes [tac a, olll on orem | Same eer lela eRe late, eva, <i oa er eyeaiat mies ele eter meal aoecate telat acne oie 27,000 810 
(CON) 3 eee eee Mi ee ai pere 1,100 S8licccacce|- eeees 16*250| aie eee eee S21 ERE ees eee 
Cateosh) 5-2: .... 200 7| 2,000 60| 87,900} 948] 38,400} 1,278! 39,090) 1, 234].........|...... 
PTV ee te col ac cee lee eee) como aalisis cilia cemee la atelosuencnlbte tLe leaeemac al assess 20,800) 624 
Croakers ........ 2, 000 DO Benne Binoy selene ewe eetieSalSAaAsece| Senda Stanccd|[onichbt 538, 000) 8, 125 
BRIM cee se ee a) een cf cio <ul cmicsa cls | Smeets cla cele S Sama eciecloterere [etae cic) Beattie] eae tee 900 15 
TELS TS ios a ae ae a ee Pe cies | ee eee 20;475) 84D) oss. <eceleencse 200) t:| ee Sey aes 3073 
EN ORO GhEN SES Se] Ragenal heres sl Serene en ees ls as=ance Mhosae lacessacn Masese 5,645) 184 400 12 
TA IGTENCY CG TENE 6, PRP eG Fea eS St ee See ene 240,000) 480 
Perch, white-....| 1,100 66] 4,550) 228 750 45| 18,760} 688) 50,970) 2,805).........]...... 
Perch; vyellow:..|...5-.-|.-5-<< 1, 000 40, 225 Al 273 8b0| eae essen nesses eure eae eee 
1 a < Oe | eee | eae 500 BO Gobet sale cies 14) 850 |p 4605 tees ese Sean slesoeee 
Sis ERS ae eenee Be 950!" | 400) <)2-oei|s<2- =r 183:588|\:2p BOS | (=a. sets eect 54,996] 1,663) 52,800) 3,520 
Squeteague ..... 1, 000 Ba) a apart ee 855000) 15700) Ssh Se cee eaten 900 36} 122,000} 1, 850 
Striped bass..... 1,800) 144) 1,900) 190) 7,850) 482) 5,200) 520) 80,060) 6,393).........|...--. 
SUH Sy ROT aes oS eee beehee Bopeate basso paSccces sedsoed essccoa |Ssodealpadeconadlesacds 8,700) 609 

Waisn mee eee oseenle ncccuteleeesee BSCE teen aerace nd asood SEEK Soe tie onto 1,500; 900 
BUCKEEA fare eee a tere calacte ns! seecen'c| teomee | 250 Blot Piece ase |Soe ano |aack as|Sanctne a fase see 
PUTTER eee es = ee coe Hee cic te ee eee cl Bite allan ceate ckl ia acl loe setiete oll eia ates Bron ci cellontas es 1, 000 20 

Totalie-0-: 13,050} 662/164, 010) 1,926) 546, 083) 9, 548) 453, 468)11, 467) 816, 757/15, 263)1, 020, 700/17, 193 

Norfolk. Northampton. NO FUAB EY: Princess Anne. Total. 

Species. : 

Lbs. |Value.| Lbs. |Value.| Lbs. | Value.} Lbs. |Value.| Lbs. Value, 

Alewives........ 83,500! $1,023) 27,000 $42/4, 315,000) $36,700) 11,915) $185 9,945,793) $78, 644 
RECEDES ese OE eee Ug ek ic SM anil es tae Gia on aiaerdeie| jeiante tee es are aise [eisielnitece | 47,760) 4,704 
Blue-fish ........ 46,850, 1,510) 21,600 972} 28,800 1,292) 74,880) 2,278 315,935) 12,201 
IBORILO eae. aes) nici se eis |ase-s 5, 310 HO) eesisn aap ers atic 4, 810 159 14, 160 537 
Butter-fish ...... | 198,850) 5,930} 21,200 510} 60,300 803} 193,255) 5,807 1,066,860) 28, 451 
Carpyss ss = .2506e- 600 1 | BSS See eee te Gecorenaa beooccad lsocaeaerer ceosaes 23, 300 581 
Cat-fish ¢....2..: Wassocéces eect Se-|lbSer bt sraleacS4-cldecbasceulecsaaso4|bosaesane Ipgeeate | 239,090) 7,058 
@revalle -....:.. | 122,650) 3,680) 18, 650 AQ o- Seerat ee eccciee 99,890, 2,626, 465,751) 13, 442 
Croakers ........ 172,500, 2,375) 42,175 442) 31,200 156} 725,020) 7,426) 2,859,823) 36, 909 
INIT S5 oe. 2 522 24,500 245) 10, 450 5S) ee eta ee ee 10, 342 113} 153,022) 1,434 
DRIES Se BO |e Heese eee ARE Naas eae oe [ere | eee areal ae te 41,075} 1,793 

- Flounders. ..... 19, 550 662 5, 600 154) 27,300 819} 11,990 220) 138,494) 4,097 
FRCKOEVSHEGs -elSosss = cc onaccielowseccess lees sees 213°250| Gr Ose82ese ee. |ee esas 444,100} 11,277 
Hog-fishws. ==: =. | 1, 200 120 860 Sao aeesa seis acess 1, 032) 104 3, 392 336 
King-fish........ 6, 950 246 3, 100 210) 1 ee i 2 Se amie 46,512) 1,560 60,062} 2, 236 
Menhaden ....-. | 440, 000 840) 22,000 38/1, 516, 666) 2, 274 8, 750 50) 6, 355,371} 10,298 
WIOOMSESD Ss ooo. 2) scone csen tos sec. 2, 000: ee ee ae See ae 2, 000 60 70,400) 2,161 
Munlletie sss 2°. =: 2,000: CU Beosemnog factor er COcnes Seem eciiG 2, 000) 60 5, 000 140 
Perch, white.... 1, 900, 38, Ses atalalois | Seicee orm inciet «ciate esremisiee 1, 887 43 148,583) 8, 188 
LEER Ds TAsUON oe eee cen loca eens Mer Sece ns bee peso Os 16 agen BoCeaaae beeserec4 ltesace 36,600) 1,418 
THINGY 55 Sen See Mebnee oo Beerboe Sno eteee premees) Barcenae.| S05 seme BememeGr ol Memes ae 17,650) 1,695 
IRORIPATO padeee salt Secic.s si pee 7,315 TAL 2 Sette cin soos oe 13,016) 1,040, 96,186) 7,549 
indies ac ea 75,490; 4,526; 12,510 720/1, 712,000) 83,075) 60,050) 4,650) 4,548,978) 246,010 
Sheepshead: 222). S205. 02 202-2 = 340 32 850 60 6, 040) 183 7, 830 322 
Spanish mack- 

(ies ES a eee 5, 300 586} 72,425) 7,304 8, 335 725| 101,880) 8,022) 519,742) 48, 957 
Spotss. cases. - 84,500) 2,275) 16,840 407 6, 500 325} 248,260) 7,446) 383,782) 11,206 
Squeteague ..... 883, 650) 14,963) 863,700) 8,396] 405,980) 6, 897|1, 365, 925) 21,016) 6,128,546) 97,301 
BRET PCONDESS aon ae ys fe owes 0| 9 eect ates ea|e tea ae 35,000) 2,500 3, 950: 297; 274,168} 21,673 
Sturgeon.......- 14, 205) 1,022 2, 580 129} 28,230) 1,571) 11,465 899) 142,428) 8,825 

Caviar ....-.. 755 484 70 35 5,089) 2,542 850 510 15,057} 8,382 
EU Leiiy? 1 2 Sie eB sease| Beess 44 Stee 4 See Se ARs Ansel Sree aera inc ee [enya 3,415 55 
Ai er 1b) Ue orestseellacuanedlectosancdlied: ccagbl Ie -coeso aie Seek 75 1 
Vi TUT 30 ee SRR Bea pasasy bec osos h Sedo soga Aadsa a leacoscss4 cee Ssacge tooccepodresaone 600 12 
LT Aeon Bee Cpeeeet ioe eco ersal Moc pepe dees cece larics sarang 2,850) 142 2, 850 142 
Murtlesoecsc=<-- 400 Sloastcepent staat 9, 200 184 6, O80: 61 44, 205 809 

Total...... 2,185,425) 40, 612)1, 155, 725) 21, 017/8, 393, 700) 145, 305)3, 014, 649) 64, 957/34, 620, 083) 673,789 
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Table showing, by counties, the yield of the fyke-net fisheries of Virginia in 1901. 

Accomac. Alexandria. Essex Fairfax. 

Species. 
Lbs. | Value. Lbs. Value.| Lbs Value Lbs. | Value. 

INJOWIVES - onic ko celedeneee 200°) 9 BB: [sc cite esate. Sy eeralins sceteke seel| |S cee eee ere ee 
iBlacktbass a... see see ee alee sae = ce 6, 625 $600 
(OP ht Shas RS ASE Sob co ato Acne) |aaeoes cee 3, 800 83 
C@aistishia Sate tee wee eee iee tease 15, 380 461 
ICIS eer eee ees ieee olin ae miei = 1, 680 50 
HloUNGeTSy epebea ssn eecces TL OOO oA AG 22idiens clei e = = se llestes ewes [ene eee. a an selec eee eee ene ete eee 
Rercheawihites sees nee. 100 7,110 353 
Rerchyayellow.-fon-.-ssseec|| sae: eee 7, 650 249 
PIKE peewee. ct cise cles ate eaiaee 1, 637 145 
Sea basse... 32k o ses B00) S22 ir) Seco see leila nics tees | = eee ere ac el cette eel ee 
Squeteague....-.---2..--- TO |” 6) |S 55 oe Sel eS ea eee oe or 
Siriped basse... --=-2-cee-e 300 5, 800 492 
SUCKEIS So REe 2b serosa cien|ou cise tee 5, 350 92 

Mota eee oa eke ae 2,150 81 860 121 55, 032 2,525 

Gloucester. | Henrico. Isle of Wight.| James City. | Nansemond. 

Species. 
if Lbs. /Value.} Lbs. /Value.} Lbs. |Value.| Lbs. |Value.| Lbs. |Value. 

Carprcteactenvusscceseee 25, 000¢| $250. |icsc ec ce ees ol sce ecloch sacs |seieeee os|ssee s0c[eee eee eee 
Caltetighte ssa.) ee scece ee 56,000 | 1,680 | 30,000 |$1,200 | 5,075 | $161 | 30,000 |$1,050 | 1,000 $40 
Croalkers Messer sass Jed |e alee dais soees sae octleeceente 5, 050 69 No dsntiene| doses 6, 500 130 
Mele Maa eAati oa 6, 000! |? J2QU0S Se kas ee eee ee | ice aa 2 olde: 
HIGUNGETS Hse nee eee eens seca lian as nncn'| Sait oie ell teers sere 925 17 |ise....s|anecsee | eee eee eee 
*Perch. whites .c. css o-nee 60,000 | 8,600 | 15, 000 900 | 3,475 211 7,625 686:|. 3. ee See 
BHA Peas ce are sees a ete easter ee lets Seve ata | Slee taere ons Seieetal| See ce ere eee tee 4, 500 300 | 3,850 250 
Squetereuwe ls) Sescwse sey lowe siecle [netebhe ol eee eee eect 2,500 75 | 2,500 75 | 2,600 52 
Striped Wassecase se eee Pa PAULO N ROAST Me sacl oceans 4, 500 355 | 7,500 900: |...222as8 See 

Motalieeacsseae ces 170, 200 | 8,524 | 45,000 | 2,100 |21, 525 888 | 52,125 | 3,011 | 18, 950 472 

Northamp- Prince aoe Westmore- 
: ton. William. Stafford. Warwick. Jand. 

Species. 

Lbs. |Value.| Lbs. |Value.| Lbs. |Value.} Lbs. |Value.| Lbs. ‘Value 

Pitroke tomes 00) 2 tales 3. cans 6,250 |. $625:| 7,400 |. $780 |c..:-.|2.c-:02|-ce enone aaa 
ey ee Cee eee 1,500 45 | 3,450 GON Bao SA alae eee 500 $8 
METS Ae echt ake an sat teta tl eres are gett nate 5, 000 150 | 10,700 321 | 3,000 | $100] 1,650 50 

TRAE eee atk = eh Soon) a 240 | $12} 2,800 SASS oes MEU same ers. | Re 500 15 
ETCH WNC San Seek ee | eee oral eos ders 2,100 1 OB senor |ooeeeee 550 50 | 2,500 125 
RETGhMayell Owes teen ease. ac |Seeeere 3.7505]. 150/| 99001] ~ 2400)... 208615... 25s |eeeeeen eee 
TSG Westen Ob yt OE one Elicia 3 Ws LUE 1,175 AL 7a | ale OO TSG ules naoecsleecees 600 30 
PSH GS See I, oa RU INS CAS asa sete elale ot celts = [tee oR eee eens 900 60 || oko <eee eeeeeee 
iS ]utl oso] Cie eee re el ee ee ee 2,500 200) he eee se See ee 400 50 ||. = eseleeeeaee 
SUCK erst metas eae ieee sen ik ene | Bie esi 4, 800 96 | 2,400 48) 00 bee ed. Socal Gone eee ee 
Murtless Ses foes Ske esa SSeS ae oss Baleares ores] Sisie Bois Hl SRR a erielera emia oral siete ete 675 40 

MOotalA ses Le ee ees 240 12 | 29,875 | 1,572 | 35,550 | 1,544 4, 850 260 | 6,425 268 

New Kent King George. | King William. York Total 

Species. =u 
Lbs. |Value.| Lbs. /Value.| Lbs. |Value.} Lbs. |Value.| Lbs. |Value 

INE WAVESH ese nas sacle eas 1, 200 IU Ae a eral seececte 7, 950 $804 vars epee ee ee 9, 350 $95 
SST SCHED rece 2 eae Rf oa le eee |e Vn [Sy See alike RE ann 2 A ee ee 20,975 | 2,025 

= WOAED RA Bae sce are f 640 18 | 1,100 $17 | 4,240 pola }*] PR SRE od esr e 41, 730 600 
Catshish is ee ee ee 9, 600 240 | 4,500 135 91-68; 600! 590) |E-sse teenies 247,430 | 7,424 
Grevallewewes Asse tenee 320 ALO] See oe rere 2, 160 oat Sees SS A 2,480 75 
Cropkers.< 22s Seresc cost 400 oe EP ae aan eee se 2, 650 53 | 8,200} $164 | 22,800 424 
Mel seer ee el ee hake 320 if 700 21 2,120 Eh) PSepeeta soetsoss- 15, 360 472 
Hloundersi os. sess ease 160 BD s|icjecicoiealleebretreets 1,710 52 | 2,600 78 | 6,395 174 
Perchy white << jssses--556 320 19 | 5,200 284 | 2,120 Py | NSBR ALA einy 5, 110,600 | 6,689 
Perch yellow <2sse ns case tee stall lapo.cretetell eters ateletatal testi latetatetielatere lic iststatetace | eietsioraiereea | Siete eie 28, 650 786 
Pike 7,412 593 
Sea ibasst=-.coemusaceeeet 22 
Shad 870 
BDO cate : ; 20 
Squeteague .......-....., 4, 800 G23 5 actiwtesmte|| ne veerere 31, 800 954 7, 000 140 | 51,350 | 1,494 
Striped! pbasste-- se. ee ce 800 80 200 16 | 5,800 530 | 3,000 180 | 54,850 | 5,692 
SUuckerstesecsiewacoe seer 800 1 Dis| Rate cre erots|| serrate 5, 800 SOiMe eo ckite el sehen CeoO 380 
Crabsthardiesosccesseceee 1, 200 ob Tees Sees ees cea 8, 650 oY fel ASE! ppoe eae 9, 850 99 
MUTtIES eat iot ee cecal wae ae all ares ersten 480 Pe AS ee re oscooc| Gaacbe sols aceae 1, 155 69 
TErLrapin soca wees aiake | alee seks | ewe wes fone om mega eqn sinicts [eee etatorere leer 1, 750 450 | 1,750 450 

Molaloseecces cases 21, 040 642 | 13, 480 567 |140,780 | 3,958 | 28,790 | 1,048 ]668, 887 | 28, 453 



FISHERIES OF THE MIDDLE ATLANTIC STATES. 535 

Table showing, by counties, the catch of the weir and slat trap fisheries of Virginia in 1901. 

Henrico. King William. Nansemond. Total. 
Species. Se a ee = 

Lbs. | Value.| Lbs. | Value.; Lbs. | Value.| Lbs. | Value. 

Alewives 20, 000 $500 8, 400 $847 (ES ocumee 28, 400 $584 
Wier eye ne Ch aod os cae sows lamas sean Secunia =|meeccecskalsaceeren 400 $16 400 16 
(COURT Oo a ee 5, 000 250 33, 600 840 200 10 38, 800 1,100 
(CHEV, <6 aS ee (aie sg en Veen ee 560 LG eetoccte crates cietetstaney 560 16 
CIRO RIS 202, s3 Sake SOR eREB Be Baese hose BBRERAEe 700 | 1 eo Seer eS aaaae 700 14 
Bite ee cc eisiele e Roiaia's ofteliocbio cele wie soe ee cine 1, 680 Boi erste a ate sets | hee erate 1, 680 33 
PRPMOLELS em oe ons ant Sse ekee ee ee emeee lemeerne nc 1, 600 BOR ees saree ue Be 1, 600 50 
eereh, Waite’... as... . soace 8, 000 480 840 51 300 18 9, 140 549 
|S 02% G 5 2415 55 SP a ee) pa f= OY a ee ae oabe 175 13 175 13 

RIN OO HASSE cas. ces ceoacelanceaene nclesene see 1,575 alls ae Rete tre oe 1,575 158 
PG ROMN tes clatec tacts coves. ce [NG eaew cen eee omar | 1,750 26 pee eee 1, 750 26 

PROC eee sate scat se 33,000 | 1,230 BON 705i ped 272i) 1, 075 57 84, 780 2,599 

Table showing, by counties, the yield of the line fisheries of Virginia in 1901. 

| 

Accomac. |Charles City.| Elizabeth City. Essex. Gloucester. | Wicht 
Species. : 

Lbs. | Val.! Lbs. | Val. Lbs. Val. | Lbs.| Val.| Lbs. | Val. | Lbs. | Val. 
2 : | 

Blue-fish ..... IPABOR| ht s5 oe ca Al pase SSI FASO ASLO LSA yer oe eyes alee ook, a see ae ale ce 5 [eee 
RR eSIS eee ene recent so oeloe cree a hones Stee leaecee es SODR S208 ese re cease ace 2,500 $88 
Mode Me. 53 100 eee ciato|namteell ea Rees sae aoet alle se ital alee a lecperee a arcllls 2 ese Setae oe ae eee 
Croakers ..... BINGoO) || Godie occas )-cenns ZI OOD NFS Ola eet es | Soon salience sci eh 33, 500 592 
LO iqri See SLUG IO) a lie ay ll lee anor! MeSaeE 9, 800 SOMITE Nes Ses elemioe he ell oe ow lial ae oe eee eee 
Flounders... 1, 530 0) eer eas Oe OOOH L200} Iisa PASSRRS | Ses Sins LMS | wi | eae ee 
Pinel mes eet es oles ascleecc Scfeeeeee SOOOO TN S26 TOOR ES: seal ae ace meee foc Ree = Se ase ey ieee 
King-fish..... ROU lies OU, Nearer erste eral etree ete llc evatnete 
Perch, white -| 2,300 66) |Soa Sales ee 36,000 | 1,800 
Sea bass...... 1, 300 a1 | eee ee | Tae ee een ces 
Sheepshead .- 600 26) | Moa eres se etal coe ete | sara 
SpOuseanenacs = BaCoo! |PelOpul’ S222 5|Saees. | 80,000 | 1,600 
Squeteague ..|130, 900 {8,707 |..-.-..|----.- | 368,000 | 5,520 
Crabs, hard ..| 80,000 | 530 )....... |....../1, 044, 330] 5, 937 
SUT LAe Ss Bae | DL O250 |) SOs | ate 42 eee es eee 
IIOES sos 8455 Bae cee TOO? |MOI2be teas ses ose 

Total. .-|311, 080 |6,403 | 1,725 | 176 2 158,610 | 31,610 | 800 i 20 |177, 000 | 1,770 |70, 200 | 1,856 

~s King : sas f . a 
James City George King William.| Lancaster. Mathews. Middlesex. 

Species. E 

Lbs. | Val.}| Lbs.| Val. | Lbs. | Val. | Lbs. | Val. bse Valle | SBS imevaile 

Cat-fish ...... TOSSOON 270) | ects seca ace 1 GG; OOO LTD) hc anos cel ste ee | earners cell Sloe orc nates este erm 
Croakers ..... 600 LF fess cron soal ie Severe eG Eo eee eae ae ler cin csvaral eee | See abe 
Striped bass... 300 Bo |[oseoe- (Ocromo|Se5besns escs¢ pcllogenackiissesoce)eancopee||ascsese leSbancce|sos5e4 
(CIOS, Lo Nie | 4 Se eee) eee ears eee ae /125, 000 | 1,250 |292, 280 |$4, 041 |218, 751 /$3, 280 |100, 831 |$1, 587 
Tuntiest o. oooe 1, 092 BAP 20M ee B3Gs | See tes SU a ee ees el para ne ey I ce Se eo tee 

Total...| 12,792 | 372} 720 | 36 |191, 000 | 2,950 |292, 280 | 4,041 218, 7ol | 3,280 100, 831 1, 537 
i 

Nanse- | I - i : * ae New Kent.) Norfolk. Northampton. pours ee 
Species 

Lbs. |Val.| Lbs. |Val.| Lbs. | Val. Lbs. Val. | Lbs. | Val Lbs. | Val. 

RISA 2 | abe oc] s « sob nice aeers| Camel aceasta sc eeece Ss 9,650 | #405] 38,500) $140 |........)...... 
IMEC TLSH Yee |< ci <.-c2| ~cta kano teee lass aes et cmelecceteatiadcetesatiactonke | 5, 000 1003) 53.255 S52 eaeee 
Croakers..... 8,000) | $60! (ooo sec cie sees 50,000 | $500} 72,000 | 1,840 | 3,000 30 | 26,000 | $260 
This ee josnecss beess)adesads YS sees osseel Kea ce a 30, 000 Q00 se astooas erence [wou cee peters 
Hog-fish...... pee Se es Cee Seen od enn Cee nnn Bene eee eeereee | 1,500 150 
(One esbo4| |SsaceellodGs aa togeed| kacaetd 1,000 SBalSs Fz asa) bee ae cell una nee Meme 
Sit. . zee eers lease para es Cased Sa eid 20, 000 DOIN aos 5 sas) eeeeeee 10, 000 300 
Squeteague ..| 1,000 | 20 ]}.-.....)..... 43, 000 645 | 87,600 | 2,630 | 2,600 104 | 20,000 300 
Sirped bass: ot... 2.2) 5..- Be eesa essed peacssacd oe bape Pore echdal EE See se EE BOSE OS aceoes 2, 500 150 
reps. hard chic. ..s|- 6 - [iio eecalee eae 1,090,625 |10, 375 {1,509,000 | 9,159 316,830 | 4,812 |352,000 | 2,816 
Turtles : Peewe 
MOPS ss vec ca 

Total 4,000 | 80 | 3,350 | 225 /1,183,625 |11, 520 |1,729,250 |15, 769 330,930 | 5,186 |412,000 | 3,976 
| 
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Table showing, by counties, the yield of the line fisheries of Virginia in 1901—Continued. 

Prince Prince George. William. Warwick. |Westmoreland York. Total. 

Species. , 

| Lbs. ‘Val. Lbs. |Val.| Lbs. | Val.! Lbs. |Value.| Lbs. |Value.| Lbs. |Value. 

Blue-fish ....- 394,080 |$11, 974 
Butter-fish . 5, 000 100 
Cat-fish ....-.| 80,100 | 2,078 
(Ofoyo MESSE Ae ee ae 100 4 
Croakers ..... 642,695 | 10, 794 
PUM se seer - 73,950 | 1,255 

Flounders. .. . 41,5380 | 1,256 
Hog-fish ....- 31,500 | 2,250 
King-fish..... 24, 300 887 
Perch, white. ,300 | 1, 866 
Sea bass...... 1, 300 51 
Sheepshes qos) oe soec|ewienc| scene 600 26 
SPOtSoeysantasacloe see onl oscar 125,225 | 3,217 
SQMClEASWe eee ems emaee tance see 838, 330 | 16, 465 
Striped bass. -|-...-.. eRe Ge seace acces Be SsaaH ease ocospeollocevecoocascocco|besstice 2, 800 186 
Crabs, hard ..|....... ee ee IR a eT eS 134, 200 $1,779 | 662,580 | 5,478 |6, 103, 427 | 52, 764 
Turtleses ems | 1,000 | $50 | 4,000 |$180,|......-.|-..-.- |sava exctcielelletoatareeis | tala seteell oe Dee 10, 737 516 
BrOgs sss s ces os aoe Soclaienia nase ee | sie ree alle racecars all eret eres ea eine ee Lease arrestee 1, 150 205 

Total...) 1,000 | 50 | 4,000 | 180 |32,400 |1, 000 |184, 200 | 1,779 |1,044,580 |12, 078 i: 415, 124 |105, 894 
| | 

Table showing, by counties, che yield by eel pots, spears, and other minor apparatus in the 
Jisheries of Virginia in 1901. 

Alewives. Terrapin. Turtles. Frogs 

Apparatus and counties. 
Lbs. |Value.| Lbs. |Value.| Lbs. | Value.| Lbs. | Value 

Minor apparatus: 
INCCOMEAC same eeaesincet cle sm sce rece cee seem | 1, 280 PIG. |||- so'cseicisierepeis'=cleisicte| = <5 se eee eee 
IDER (eb: Ae Soe n cob Se enone aaa Seonpacdescnacse lasseac sosollosdangac Ife screens stall eee ereks 12, 400 $750 
UiGhinGi Clin eae sooesnceeecnd|saeeco sane ooanccac Sacccdee calls todhad| or ekavarsalsans508e 917 163 
WIE NGN Gosooceseacccecesnd|Sspoqaacddlagosqodc | 150 aU Reaeeinorioo aacecode |ecacanssc\osc<o2ce 
Nansemond...-:.---..----- | 1, 000 P20 Eee = le eee See ete \\c, atc ae aje-ee1ei| Staveidiais «10|| ate © Sees | eee 
NEES Mh sae so oedanees obs sebono les acocadto bocessades tonbaanltascoebode||baan doce 700 125 
prince Georg eWaeccme-msee clean ceaeeee| ese ee 2, 000 100) Ze seeAeceo sees 210 40 
Stafiord) 45. gays see ese Paeierelaicieigenilis cis electra is oe stoletereteralce etetere 800 $50 | =<... eee eee 

Motaleeee ssa neee cess 1, 000 20 3, 380 994. 800 50 14, 227 1,078 

Eels. Shad. Crabs, soft. Total 

Apparatus and counties. a Scars 
Lbs. Value Lbs. Value Lbs. Value. Lbs. Value 

Eel pots and spears: 
INGCOMBCE: fe tiaeemeeee Bee Re | 3, 600 Ve 7) eee ae Dr Se ais orem od onc Acad 3, 600 $147 
STORE Soe e eee oe | 7,200 S60 lem tk cere eee eeaee tee eee | eee 7, 200 360 
NSlerorawWieihtosce ccs sate caine 2,500 115) Pee Steel bess CH AIGSpaKoOE OS aneee cae 2,500 125 
DAMES OM yiersem cece aasee aes 5, 400 D1 am aol S ass eels Sains || eyelet cum ea See 5, 400 270 
Northumberland ...-.-... 7, 000 610 ROR eee seal eres oer Maaemetcn cal lasme Bese 7, 000 350 
Princess sAmne_~s2-55-2-- 22, 000 S80 mae ae ble aS eee e ment, pie 22, 000 880 

AT TOD H| 12187 | oo sew = le 3|-.2s capac | ee ae ae eee 47,700 | 2,182 

Minor apparatus: | ay tae 
INC COME Soto e Sees eee Sar eH SEty. cea alee ae eee ce ee 99, 056 | $4,210 | 100,286 | 5, 004 
Jolsc(eb-<) See ee eececeuser > cadsoooar Pasco ancleiSssssand oc cpcaad|lsesqncaodd bnascbac 12, 400 750 
UiTinsi Cline asoosoeaesacsaa soaaseoeos besos et aca sao Sonardosccnulseacoecncaa sackoces 917 163 
ANGASLOM =. ce acicn coos oo =| Soeenc cou leee hentia cecee tee ntemeeees|| | OO O00H|lOSI00 96, 000 _ 9, 950 
Mathew sre ocssna ace ee cee lease a tel ete ote r cl nineiete teratate | eterateteias te 4, 000 300 4, 150 400 
MiddLesexg sane. ceeecee nase cb.ctee lees (hav See ro: «va atare eel rotates 6, 800 510 6, 800 510 
INDIASEMON IE a sooerse sic c aeteleie mele Batecoce 7,000 $5005): 2 ssecce asl sec ae See 8, 000 520 
ING WROTE Sie peeiaetiee nce | aaiaer st oatere BE Sea eadllbos see etodlmoesccsc|cesagpcanc| Sones 700 125 
ING MTOM ceis Sorat te eave aya ate atte ral SERENE ohare oll Ste oe aceretet ave Cer etersiers | Soe ekeeaatata 2, 400 420 2, 400 420 
info) etHobbeall ayordts hate Mey yonpeee else Ae ees) eco atiss a eseen see aloaoe anc 82,940 | 7,744 82, 940 7, 744 
IPTIN GONG COLL CH scm tae ase [a reeinise toe ee cia cheats | etaie eink este eae reste | aietee te rerelete | eaeee et 2, 210 140 
Stafford 800 50 
MONKS ean ccoean sees see 2,500 200 

Mentally book hes eae heals rel ae eee 7, 000 500 | 293, 696 | 93, 384 | 320,103 | 25,976 

Grand total........-.- 47,700 | 2,132]  7,000| 500] 293,696 | 23,384 | 367,803 | 28, 108 
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Table showing the catch by oyster dredges and tongs in the fisheries of Virginia in 1901. 

Market oysters from 

Oyster tongs. 

Market oysters from Seed oysters from 
Counties. natural rock, private beds. natural rock, 

Lbs. | Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
PAULO Ce aac eee 129, 878 $6, 934 857, 437 $69, 895 773, 626 $21, 756 
PIPRU PIRES Clement cee on Peal Ree crn Penis [lois chee tae ee | cccin egek ee Oe I ar See 213, 500 6, 100 
LISS ote Sse cgeae Ia eae a DRS fecal oe ise sissiotereal| > ot caste ats 7, 000 200 
FTOUCESUED 22-2 c 2  seceee 234, 150 1 tal I ee See nescseea 648, 900 14, 205 
MAIS Of Witht. 22252... 65. 416, 199 DOS 908 | someone se anaes ne teers cae 583, 946 11, 438 
RIEL Aree he, nese aie cue wi emai cs 2 Mcbe age 
apa CASTET Gene ee eae). oe. 113, 050 
IRD WS sccm seine Usacns - 59, 500 
Middlesex tS tee. 3: Sans 53, 200 
INeansemondeacs os... ...-k. 245, 000 
RVODIOMK S2 iteioeon es as acs-< 2, 485, 700 
Northampton .:2..--..--.- 164, 577 
IGHMON CRE eer oo on cece lace oom eee A 
WianwiGkcesseeewctce. oo 50, 400 COT ATU tad pee res te Sok fer ISON ae AOA Tee 346, 500 7,425 
WORKS. Sons ct nes acne esis 459, 200 Da RBAOT Societe aca asia le eee eee 470, 750 10, 088 

Ota eee cee. cee 4, 410, 854 223, 989 1, 773, 296 125,933 | 5,755,148 134, 378 

Shore fisheries: 
ACCOMAC: Jsemeccenw sxe sare 1,507, 443 90, 317 2, 462, 768 196,613 | 1,805, 664 50, 140 
Elizabeth City ....--.....- 250, 110 14, 292 980, 000 56, 800 750, 330 21, 488 
ISRO Re 5 S52 sees eens o'er 122, 220 7, 384 634, 837 Ab 345. |. ao Sai ame sess 
GlOUGesLeEr seas ses «ai 573, 650 32, 120 759, 500 47, 200 514, 500 12, 525 
Selon Wishes. ss2-8 = 2-825: 378, 000 18, 900 525, 000 30, 000 686, 000 14, 700 
UGTTRES TOMAR ESS Es Sie Seeeeiee 4 (ae Seniesa es Renee Ane oe 133, 000 9.500). foe soc Sk ot eerie 
King George ..........-.-- 98, 000 600) ates face eaialtctas scission | sinire on aeeieeis | Eeoeeeeee 
King and Queen ...--...-.. 21, 000 1, 500 448, 000 3522005). dats aes Seele steer c 
PSU ERUV ANN ATTN aye oes cats cain all sje a die shevetme ciel elaine As anc einele 385, 000 32). 000M acs soec ewes (ees saeeee 
IL EIIXCNG) (2) ed 1, 674, 750 95, 700 1, 551, 200 109, 300 55, 300 1,975 
MeTHEWSioc-.-0----2---s0-- 1, 984, 850 110, 920 585, 550 ATESGO cue ncis vical seme eee 
INICIO) feist a 2,115, 400 120, 880 1, 323, 000 94500 si) paceosseee laces eee 
INSMISEMONG....2--...-..-- 1, 107, 456 55, 373 a 546, 000 p12 Pees ee ey ce a te 
Wee tae eens 8 ee nee ct cet eealet ees ce salt 154, 000 L25T00 "| scieee wiatece |eeeseoreres 
INGTON = 522 c--- +2 s02-- 997, 920 49, 896 1, 692, 005 LOGSAOT: |Wosee mercies clone oan 
Northampton. . <<. ..-s<... 550, 963 24, 884 3, 066, 119 189,279 | 1,127,644 22, 688 
Northumberland.......-.-. 754, 320 43, 104 85, 400 6,100" |E ace cceee oe lore eenaite 
PBRIUN ES SRANII Outi ies see SAA Sport ot cesel| se eatelemeie 157, 500 45, 000 14, 000 500 
RIeCHIMONG =a. ce .c-2s- cs 141, 120 9, 072 913, 500 653250" ||S25-. cee eal coe 
WVEIWIGKA ec ssacccce ks 175, 840 11, 304 350, 000 18, 850 703, 360 15, 072 
Westmoreland ..........-- 311, 850 TBE GLO MG? t. aoc eemtee lelete ted ees all lsinaee wae eaaclliaeceemeeate 
BYOT iene yiGieieiswe oa aieeeic'es 1, 391, 250 69, 800 1, 274, 000 75,050 | 1,312,500 28, 125 

MObaewe rey Ae ae 14, 156, 142 779, 556 18, 026,379 | 1,254,573 | 6, 969, 298 167, 163 

Grand! totel 2-2-2. 22. -| 18,566,996 | 1,008,545 19, 799, 675 | 1,380,506 | 12,724, 446 301, 541 
| 

Oyster dredges. 

Total 
. | Market oysters from | Market oysters from ; 

Counties. natural rock. private beds. 

Lbs. Value. Lbs. | Value. | Lbs. Value. 

Vessel fisheries: 
IAGCOMIRC. See emcee se ceecta 647, 542 $SSNIO TE ere ake cee lina Steers 2, 408, 483 $136, 582 
TD1h/45)) ore nT (Os ll eeeee ceeeige el A eresrsetes Se Ese | Lee erie Bags ee 1,680,000 | $92, 240 1, 893, 500 98, 340 
[BSG Spice ees ee MRR alee eee wl ua ees | Ee ee Vee Oe ea eee ty 7, 000 200 
PHOUCESTER. a.. a: ose ee Se 10, 500 2b eS. SSE oe ee see 893, 550 26, 389 
PRIETO MAWAC TIES cock ce cece sal tice et ae eal Roce eee Aen ecg ese eeelind comes 950, 145 32, 346 
King George ............-- 16, 800 UVO8O Ss cosa sake lessee scems 16, 800 1, 080 
RIV UTHIN «<< occts ca lemes wicca eena| Gaeeas sees cellbecose beaee ¢ | ee ees 546, 000 11, 700 
LL SWTECG: FS] 2) ee [A REA Oe eee (See ee ecr eames oe 113, 050 6, 460 
“SOSH OG he ee ee) Ie eee gee es [eos5 sees Ses lees saceee 59, 5v0 38, 200 
MGGGIESEX: <5 croc. see | 56, 000 3,190 
MAMSEMIONG «225 0 en cme 1, 426, 600 | 39, 245 
OS ee a 3, 158, 400 142, 830 
Northampton 1, 417, 262 70, 747 
MONI OOLIANG sc cc. crcchy, 2202200" MMIDa7SE eo 8 seceee epoca aces > 220, 220 12, 734 
ETO UTINESH Gta aise =e oooScl loco nccs Sone cl: oo cre aes ae ol cemis persistent all aa ctoersterere 21, 000 750 
Wiiniyilc oes epee t Pars ain'so oe sla oe a0 RET See re a eee a | Sach ets 396, 900 10, 155 
Westmoreland .........-... 235, 130 A703) lease tee areal ee eae ooo 235, 130 14, 793 
WOH nc cap eee eae eee Cee Or eee) Serre Sod pear setae SRE ee aren 929, 950 | 33, 428 

SOUS) Ge coer Z 1, 130, 192 67, 629 1, 680, 000 92, 240 14, 749, 490 644, 169 
. _———— pas | —_ 

a Includes 12,000 bushels (84,000 pounds) of seed oysters valued at $1,799 taken from private beds. 
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« 

Table showing the catch by oyster dredges and tongs in the fisheries of Virginia in 
1901—Continued. 

Oyster dredges. 

etre es | Market oysters from | Market oysters from Tokeal, 
ie apes natural rock. private beds. 

a 

Lbs. | Value. Lbs. Value. Lbs. Value. 

| 

Shore fisheries: | 
A CCOMABC IEEE ss sen ERE ae 645, 470 SSO NGL bse seer eee msc ciesieceee 6, 421, 345 $376, 985 
Hlizabeth’ City =. -22222-22- |S soe FERRER E| acne Deepa s aoe me eRe ee cme au amen 1, 980, 440 92, 530 
J SOISTSI os ed AS A al ea ena Ce ce | [en et ee || Sey ea 5 757, 057 52, 729 
Gloucester se. eel a see eee Ce coe ee ene ee at ERB TS | Ree eee 1, 847, 650 91, 845 
ISleroniWielhterie saeteeerer Net eas ek Ae a ie a secre J aoa 1, 589, 000 63, 600 
James: City: 52scs2522-- 22% We sad ete eet oEe | ore oe ae oe el eae hee eae eee 133, 000 9,500 
Kine Georges... 2. ieseene. 32, 900 TNGAOh |S eee eee ae See eee 130, 900 7,540 
Kings an di@ueeni ee ceil sata eee ree il Secs | aes dallas ee ee ees 469, 000 36, 700 
Lb akeg anu coho ee oe eed reat Se an | Pee Oop tee et een eel ers os 5 385, 000 52, 000 
AN CASter Sa AVE ee oe eile oe Ee so pene ea tae, eae NL ea RAR ye Cee eee 3, 281, 250 206, 975 
MATHEWS sone am, aL eee ee ae [ise ete hem eee lel mrorerme trate are Leis cio see 2,570, 400 158, 510 
Mid dilesexie ivctem hey eke Vite = ctopseteeiere Aes Seen 56, 000 $4, 000 8, 494, 400 219, 380 
Nansemond..............- bere o Seer selene eee ee eae oOo me ae cee eee 1, 653, 456 85, 072 
New iKiemtzh aim. ost ieee Nie. s a5 bso tatesometoras| cine oe Neate HOM iia ioe eats es ee ete 154, 000 12,100 
NOTIONS Ses see eee se aot) Fells eS A | eee ee od Sete lh eee reenter oe 2, 689, 925 159, 093 
Northampton si. 2 eee lee -o awa nee | ieee wee cell eeeees se chee tee oleae 4,744, 726 236, 851 
Northumberland 306, 600 17 (020 0] Seat ees Se ee aeons 1, 146, 320 66, 724 
PTIMNCCSSBATING $2 See Basak ys Soe Me oe wie ctoee be oteeia Ree ee eee nel Soe 171, 500 45, 500 
Richniondssee tee eee | oe ERE rs fisfe 2S SESE Sia coe Soe ay ge yam 98, See i, 054, 620 74, 322 
WISE C Kea ede ta cs eekee |nsmie Seen Verorace ote aatare ia llera ee eee ee eee eee 1, 229, 200 45, 226 
Westmoreland ..........-.- 255, 850 MASE DO MISE yet: MAC Sree ccc cscs 567, 700 33, 130 
ViOTC aes Se eRe Ee yet ae Seen ye leeds terckeisel|s eicaies See a See Mere oe 3, 977, 750 172, 975 

= | eS EEE 

Notale2:2e2les2 se seeete | 1,240,820 73, 995 56, 000 4, 000 40, 448, 639 2, 279, 287 

Grand total .........-- 2, 371, 012 141,624 | 1,736,000 | 96,240] 55,198,129| 2,998, 456 

The following supplementary table presents in bushels, instead 
of pounds, the quantity and value of oysters taken from publie and 
private areas in each county of Virginia in 1901: 

Market oysters Market oysters Seed oysters Total 
, from natural rock. | from private beds. |fromnaturalrock. : 

Counties. | E eae | 

Bush. Value. Bush. Value. Bush. | Value.| Bush. Value. 

ACCOMA CHEE eee Veh 418, 619 | $175,663 | 474,315 | $266,008 | 368,470 )$71,896 |1,261,404 | $513, 567 
Elizabeth City .......- 35, 730 14,292 | 380,000} 149,040 | 137,690 | 27,538 | 558, 420 190, 870 
ISK ED SGh MES ao beeen ee 17, 460 7, 384 90, 691 45, 345 1, 000 200 109, 151 52, 929 
GlowcesterSae-se- se 116, 900 44, 304 108, 500 47, 200 166, 200 | 26,730 391, 600 118, 234 
Isle:of Witht...522 ss. - 113, 457 39, 808 75, 000 80,000 | 174,278 | 26,188 | 362, 735 95, 946 
Afmaaveisy Chas Bae ee ses lieve brstatsS tape tae sree es 19, 000 95500) | ceocne <5] temmeeres 19, 000 9, 500 
King George .......--. 21,100 SB; |G2OG| Ean eer ake eee lnegenience eee ace 21, 100 8, 620 
King and Queen....-. 38, 000 1, 500 64, 000 SOs 200M ee ee cee leeoeee ere 67, 000 36, 700 
KOM SRV Taree sos ae eee eee |e mee tna 55, 000 32, 000 78,000 | 11,700 | 138,000 43, 700 
Wan CAStereeseeene esos 255,400 | 102,160 | 221,600} 109,300 7,900 | 1,975 | 484, 900 2138, 435 
Mathewsisnce on saceeee 292,050 | 114,120 83, 650 AT DOOD Ecc saw crete | eee eee 375, 700 161, 710 
Whiddilesexaaa see eee 309, 800 | 128,970 | 197,000 98, 500 400 100 | 507,200 222,570 
Nansemond........... 193, 208 68, 698 78, 000 29,699 | 168,800 | 25,920 | 440,008 124, 317 
Newent eeu soe welll Sa Bil cra rSesele eee 22, 000 12.100 nse ctcance emeeeeer 22, 000 12,100 
INOTIOlla 3-5 res. een 497,660 | 174,806 ; 241,715 | 109,197 96,100 | 17,920 | 835,475 301, 923 
Northampton ......... 102, 220 32, 317 568, 854 245, 817 209,210 | 29, 464 880, 284 307, 598 
Northumberland ..... 183, 020 73, 308 12, 200 6:1100) | cca en ere sees 195, 220 79, 458 
Princess Anne ........ Fo8 Sais oes tiie Sea 22, 500 45, 000 2, 000 500 24, 500 45, 500 
Richmond Aes ees 20, 160 9,072 | 130,500 65, 250 3, 000 750 | 153, 660 75, 072 
Wiarwieksccc esis 28 | $82,320 14, 034 50, 000 18,850 | 149,980 | 22,497 | 282, 300 55, 381 
Westmoreland ........ | 114, 690 AT 928 swe Se hosel eine sels ate eallislate a ase eis cremarne oe 114 690 47, 923 
NOL Kees s cette coi 264, 350 93,140 | 182,000 75,050 | 254,750 | 38,218 | 701, 100 206, 403 

AW) 1H lies Se eS 2,991, 144 |1, 145, 169 |8, 076,525 |1, 476, 746 |1,$17, 778 |301, 541 |7, 885, 447 | 2, 923, 456 
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Table showing, by counties, the catch by clam tongs, hoes and rakes, and crab serapes in 
the fisheries of Virginia in 1901. 

Clam iis: eyes and Crab serapes. 

Fisheries and counties. rj Clams, Wack: Graal soft 

Lbs. Value. Lbs. Value. 

Vessel fisheries: 
PRCCOMB.C Ret tie aeicnsces steers RS SARE EO EAS a are Ee. 139) 208:1)) “GlOs926) |e oo oa3 aap ere 
Northampton::. 9... =... San Gan eee nde ee ae peace | 46, 496 2; BLO en Seeeace seeeeeeee 

INGUCHES Dee ai bee esa Meet en car SOaoe Ena ee neers | 185, 704 ASS BAM |e Sasi ons em peste ser oes 

Shore fisheries: eae 
Xcoomactietern mera sct at! hts hth eh i tte Thee eS 3 a934,312 | 88,513 994,728 | $42, 638 
Za St ti yes seco lone ls sas cle mee se Ane ean eee eaeee 42, 664 Se 20) eee eee eae 
GUC ERE Timers once ta econo ee ee ene SR ER eeme eee 50, 984 48098 Wel Dae eee ee ae 
Meth ews oases o ates eae Pence ce stan ete 196, 000 T5400 bi See cee rea cres 
IOLA LOUD ES 5 ie Ie ee ee a aR ESR Ie a Ae Rp 32, 000 SKQOON RS EPA he ss etc eae 
ANGI UN AIP LOM sieton So ssc's'eisccstewsiais ace cieleeee wis .etaiertislel s wiagntere 155, 664 7/13) Seine ee crear 
ORR See eee on Rao nena cele te sou Meco ts sek nnehobe 167, 352 a Pa 5 i rien er Ae, 

THE Sy cee 55. oe ea oie ee Pee ae Ce Nat Bla 1,578,976 | 116, 236 994, 728 42, 638 

Grangditotaleyecee caee cee oe cae oo aaeaceas os sees 1,764,680 | 134,777 994, 728 42, 638 

a Includes 20 bushels (200 lbs.) soft clams, valued at $20 

MENHADEN FISHERY. 

The menhaden fisheries, with one less: factory than in 1897, show 
a gain of $455,693 in the value of products in 1901, the value being 
$362,032 in 1897 and $817,725 in 1901. This large gain may in part 
be accounted for by the higher prices received for the products and in 
part by the increased catch of 115,504,331 menhaden, the catch of 
1897 numbering 263,203,000 fish and that of 1901 378,727,331 fish. 

During the past few years factories have been extensively enlarged 
and improved and new and improved machinery has been introduced. 
The increase in steamers was 7, in purse seines 15, and in vessel and 
shore employees 407. Menhaden were found fairly plentiful, and the 
season on the whole was a satisfactory one. 

The manufactured products of the menhaden fisheries amounted to 
21,130 tons of dry scrap, 10,591 tons of acidulated scrap, and 723,215 
gallons of oil. This business gives employment on vessels and in 
factories to 1,577 persons, the factory employees receiving $92,308 in 
wages during 1901. 

Table showing the extent of the menhaden industry of Virginia in 1901. 

Items. No. Value. || Items. No. Value. 

| : 
IHL MOML EA yaiaiatcia’e e'eleitie. cc <’aie 15 | $271, 025 | Steam vessels fishing -.-. 21 | $256, 000 
(CHE SET (OD) OF | Se Sa eRe ed Vea er gee 121, 450 TORNETC. .ssees ces = Te 6os| jens 
Wages paid factory em- | Outhitehaso ase cco eee eee ee as 64, 580 

PIOVCOS eaasan nas a nciotls|eceSc a's ae Heme 2,308 || Sail vesssels fishing ....-. 17 17, 600 
Persons in factories ...... Gia aeeoeece || Tonmage......-....... BBD! lndseeoeeete 
Persons on vessels. ...---- O16 i eee cee | MO inti ere Sesesse = eese [putes SR 12, 565 
Menhaden utilized .....-. 378,727,331 | 392,715 || Sail vessels transporting 18 | 19, 850 
Tons of dry scrap.....-...- 21,130 | 517,872 MOnMAaAge:. 2 oc tots soeee B24 Oo cecmean 
Tons of acidulated and Wee OUbL Gee aces antec Sec olased este sates} 2,170 
GLUGEISETAP 25-52 5-2-2 10,591 | 135,388 || Seines (total length, 

Gallons of oil made. ...-. 728,215 | 164,465 || 42,636 feet)............ | 52 36, 395 
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WHOLESALE FISHERY TRADE. 

The wholesale trade in fishery products of the State was repre- 
sented by 80 firms in 1901 and 56 in 1897, a gain of 24. Of the 80 
firms, 67 were engaged in the oyster business, most of them, more or 
less extensively, from the planting of seed oysters to the gathering, 
opening, and distribution of the marketable crop to all sections of the 
country. This branch of business shows many changes and improve- 
ments and has increased considerably in importance. 

The wholesale trade in food-fish is carried on by a comparatively 
small number of firms. The fresh fish are handled chiefly during the 
early spring runs of migratory fish, the season being much earlier than 
for the same species in northern waters. This early spring catch has 
a wide range of distribution. The only cured fish marketed are salted 
alewives. 

The total number of employees in the wholesale firms was 4,182, 
the larger portion of whom were engaged in the opening of oysters. 
The wholesale firms paid in 1901 $701,807 in wages, most of which 
went to oystermen for their eight months’ work. 

Reference has been made to an endless-chain scraper for removing 
oyster shells from the shucking rooms. This device is employed by 
Messrs. J. S. Darling & Son, of Hampton, one of the largest firms in 
Virginia, and has resulted in saving much time, labor, and expense. 
The old and expensive method of removing shells by shovels and 
wheelbarrows is still practiced by all of the other firms. 

Table showing the persons and capital in the wholesale fishery trade of Virginia in 1901. 

Establishments. : Number 
Cash of persons Wages 

No. | Value. | C#Pital. | engaged. paid. 
Localities. 

Lewisetta, Whealton, Kinsale, and Mundays Point. - 7 | $21,000 | $31,800 | 551 $86, 650 
WestiPointe: = =-- -- eee ee at 5 15, 500 46, 000 234 45, 600 
aim p tonne eter: oe 6 65, 000 61, 000 510 66, 575 
Suffolkiss..22.20.<s22%- 3 9, 000 9, 000 124 9, 900 
Portsmouth and Berkley 4 62, 440 38, 000 513 105, 425 
INOTfOlKA ae fee ee eee 20 229,500 | 156, 000 1, 404 318, 100 
Irvington and Weems Wharf. . 3 3, 100 8, 000 123 20, 000 
Cape Charles, Brighton, Cobbs Landing, and Browns- | } 

Willem en sees TES aoe eee ea aoe ae eee vone meee 10, 200 11, 100 130 9, 880 ‘ 

Willis Wharf, Bridgetown, and Franktown........--- 5 5, 350 7, 800 | 184 7,320 
Chesconessex, Dreka, Mappsv ille, Saxis, and Lemont. 9 |} 8, 000 20, 600 148 9, 447 
Watchapreague, Messongo, and Wisharts Point.....-- 4 | 3, 600 8, 000 85 6, 210 
Chineoteague.and Franklin City.................-..-- 5 | 10, 250 20, 500 116 14, 850 
MAN PISL TS) Ads sso oy oe oe eee ce eee eee 2 | 1, 000 2,750 10 1, 750 

TN Gea ort a chee etic gee Nod oO | s0] 443,940 | 420,550 4,182 | 701,807 



SUPPLEMENT TO LIST OF PUBLICATIONS OF THE UNITED 
STATES FISH COMMISSION AVAILABLE FOR 

DISTRIBUTION, 

Of the publications available for distribution on December 1, 1901, 
the following pamphlets are now out of print and can not be furnished: 
Nos. 165, 166, 222, 223, 224, 290, 320, 345, 397. 

Besides the publications enumerated in the list of December 1, 1901, 

the following have been issued and are available for distribution: 

BOUND VOLUMES. 

Designation. | ae eh Pages. | Plates. 

Annual Report: 

PANG P SONG Uwe Speco =i ole siscr Sok Sarces = | 1901 1902 VI+844 37 

Annual Bulletin: 

Wolke pnrstipart:. -. 2+ 2-05. Sasah pen Ae: 1900 1902 XV+524 | 52,17+IV+XXXVIII 

Wi eNONGINCCONG Part .. 2.72 9..55-63--25 1900 | 1902 VIII-+416 A+XII 

Will, DOS SESE SS Sa Ate eee eet itis abn oe 1901 1902 VII+476 22, XLIV+A 

PAMPHLETS. 
Serial 
No. 

481. Report of the Commissioner for the year ending June 30, 1901, including the 
reports of divisions of fish-culture, scientific inquiry, and fisheries, by 

a George M. Bowers. Report for 1901, pp. 1-170, plates 1-5. _ 1902. 
482. Publications of the United States Commission of Fish and Fisheries available 

for distribution on December 1, 1901. Report for 1901, pp. 177-192. 1902. 
483. Notes on the fishes and mollusks of Lake Chautauqua, New York, by B. W. 

Evermann and FE. L. Goldsborough. Report for 1901, pp. 169-175. 1902. 
484. The foraminifera of Porto Rico, by James M. Flint. Bulletin for 1900, pp. 415, 

416. 1901. 
485. Description of a new species of blenny from Japan, by Hugh M. Smith. Bul- 

letin for 1901, pp. 93, 94. 1902. 
486. List of species of fishes known to occur in the Great Lakes or their connecting 

waters, by Barton Warren Evermann. Bulletin for 1901, pp. 95, 96. 1902. 
487. Preservation of fishery products by drying and dry-salting, by Charles H. 

Stevenson. Bulletin for 1898, pp. 389-424. 1902. 
488. Preparation of fish eggs for food, by Charles H. Stevenson. Bulletin for 1898, 

pp. 541-548. 1902. 
489. Refrigeration, or preservation by low temperature, by Charles H. Stevenson. 

Bulletin for 1898, pp. 358-388. 1902. 
490. Preservation of fishery products by smoking, by Charles H. Stevenson. Bul- 

letin for 1898, pp. 474-506. 1902. 
491. Notes on the tagging of four thousand adult cod at Woods Hole, Mass., by 

Hugh M. Smith. Report for 1901, pp. 198-208. 1902. 
492. Notes on the silversides of the genus Menidia of the east coast of the United 

States, with descriptions of two new subspecies, by W. C. Kendall. Report 
for 1901, pp. 241-267. 1902. 

493. Note on the Scotch methods of smoking haddocks, by Hugh M. Smith. Report 
for 1901, pp. 269-271. 1902. 

494. Notes on the fishes of Lake Ontario. An annotated list of the fishes known to 
occur in Lake Champlain and its tributary waters. An annotated list of the 
fishes known to occur in the St. Lawrence River, by B. W. Evermann and 
W.C. Kendall. Report for 1901, pp. 209-240. 1902. 

d41 
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495. 

496. 

497. 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

A report on fishes collected in Mexico and Central America, with notes and 
descriptions of five new species, by B. W. Evermann and E. L. Golds- 
borough. Bulletin for 1901, pp. 187-159. 1902. 

The organic constituents of the scales of fish, by E. H. Green and R. W. Tower. 
Bulletin for 1901, pp. 97-102. 1902. 

The reactions of copepods to various stimuli and the bearing of this on daily 
depth migrations, by G. H. Parker. Bulletin for 1901, pp. 103-123. 1902. 

. The gas in the swim-bladder of fishes. Biliary calculi in the squeteague, by 
R. W. Tower. Bulletin for 1901, pp. 125-135, plate xx1. 1902. 

. Description of a new species of shad (Alosa ohiensis), with notes on other food- 
fishes of the Ohio River, by Barton Warren Evermann. Report for 1901, 
pp. 273-288. 1902. . 

. The reproductive period in the lobster, by Francis H. Herrick. Bulletin for 
1901, pp. 161-166. 1902. 

. Notes on five food-fishes of Lake Buhi, Luzon, Philippine Islands, by Hugh M. 
Smith. Bulletin for 1901, pp. 167-171, plate 22. 1902. 

. Marine protozoa from Woods Hole, by Gary N. Calkins. Bulletin for 1901, pp. 
413-468. 1902. 

. Notes on a species of barnacle ( Dichelaspis) parasitic on the gills of edible crabs, 
by Robert E. Coker. Bulletin for 1901, pp. 399-412. 1902. 

. The fishes and fisheries of the Hawaiian Islands. A preliminary report, b 
D. 8. Jordan and B. W. Evermann. Commercial fisheries of the Hawaiian 
Islands, by J. N. Cobb. Report for 1901, pp. 353-499, plates 21-27. 1902. 

. Notes on the fisheries of the Pacific Coast in 1899, by William A. Wilcox. 
Report for 1901, pp. 501-574, plates 28,29. 1902. 

. Statistics of fisheries of the Great Lakes. Report for 1901, pp. 575-657. 1902. 

. Statistics of the fisheries of the Mississippi River and tributaries. Report for 
1901, pp. 659-740. 1902. 

. The Pan-American Exposition. Report of representative of the U. 8. Fish Com- 
mission, by W. deC. Ravenel. Report for 1901, pp. 289-351, pls. 6-20. 1902. 

. Notes on the boats, apparatus, and fishing methods employed by the natives of 
the South Sea Islands, and the results of fishing trials by the Albatross, by . 
A. B. Alexander. Report for 1901, pp. 741-829, plates 30-37. 1902. 

. The salmon and salmon fisheries of Alaska. Report of the Alaskan salmon 
investigations of the United States Fish Commission steamer Albatross in 
1900 and 1901, by Jefferson F. Moser. Bulletin for 1901, pp. 173-398 and 
399-401, plates 1-x1iv, plate A, and charts A, B. 1902. 

. Observations on the herring fisheries of England, Scotland, and Holland, by 
Hugh M. Smith. Bulletin for 1902, pp. 1-16, plates 1 and 2. 1903. 

. Japanese oyster culture, by Bashford Dean. Bulletin for 1902, pp. 17-37, plates 
3-7. 1903 

3. The habits and culture of the black bass, by Dwight Lydell. Bulletin for 1902, 
pp. 39-44, plate 8. 1903. 

. Hearing and allied senses in fishes, by G. H. Parker. Bulletin for 1902, pp. 
45-64, plate 9. 1908. 

5. Natural history of the quinnat salmon. A report on investigations in the Sac- 
ramento River, 1896-1901, by Cloudsley Rutter. Bulletin for 1902, pp. 
65-141, plates 10-18. 19038. . 

3. Notes on fishes from streams and lakes of northeastern California not tributary 
to the Sacramento Basin, by Cloudsley Rutter. Bulletin for 1902, pp. 
145-148. 1903. 

. Breeding habits of the yellow cat-fish, by Hugh M. Smith and L. G. Harron. 
Bulletin for 1902, pp. 151-154. 1903. 

8. The destruction of trout fry by hydra, by A. E. Beardsley. Bulletin for 1902, 
) pp. 157-160. 1903. 

9. Artificial propagation of the salmons of the Pacific coast. Revised edition of 
Fish Manual, pp. 1-15, plates 3-10. 1903. 

. Artificial propagation of the lake trout, grayling, and white-fish. Revised edi- 
tion of Fish Manual, pp. 91-120, plates 30-39. 1903. 

. Artificial propagation of the shad and pike perch. Revised edition of Fish 
Manual, pp. 121-145 and 165-179, plates 40-46 and 51-52. 1903. 

. Artificial propagation of marine species of fishes. Revised edition of Fish 
Manual, pp. 195-238, plates 54-63. 1903. 

23. Descriptions of new genera and species of fishes from the Hawaiian Islands, by 
D. 8. Jordan and B. W. Evermann. Bulletin for 1902, pp. 161-208. 1908. 

24. Report of the Commissioner for the year ending June 30, 1902, including the 
reports of divisions of fish culture, scientific inquiry, and fisheries, by 
George M. Bowers. Report for 1902, pp. 1-160, plates 1-5. 1908. 
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The following are in press and will soon be available: 

525. 

543. 

544. 

Descriptions of a new genus and two new species of fishes from the Hawaiian 
Islands, by David Starr Jordan and Barton Warren Evermann. Bulletin for 
1902, pp. 209-210. 1903. 

. The fresh-water fishes of western Cuba, by Carl H. Eigenmann. Bulletin for 
1902, pp. 211-236, plates 19-21. 1903. 

. The organ and sense of taste in fishes, by C. Judson Herrick. Bulletin for 1902, 
pp. 237-272. .1903. 

. Rotatoria of the United States. II.—A monograph of the Rattulidx, by H. 8. 
Jennings. Bulletin for 1902, pp. 273-352, plates 1-xv. 1903. 

. The plankton alge of Lake Erie, with special reference to the Chlorophycex, by 
Julia W. Snow. Bulletin for 1902, pp. 369-394, plates -rv. 1903. 

. Description of a new species of darter from Tippecanoe Lake, by William J. 
Moenkhaus. Bulletin for 1902, pp. 395-398. 1903. 

. Notes on some fresh-water fishes from Maine, by W. C. Kendall. Bulletin for 
1902, pp. 3538-368. 1903. 

. Habits of some of the commercial cat-fishes, by W. C. Kendall. Bulletin for 
1902, pp. 399-409. 1903. 

. A more complete description of Bacterium trutte, by M.C. Marsh. Bulletin for 
1902, pp. 411-416, platesrand u. 1903. 

. Report on collections of fishes made in the Hawaiian Islands, with descrip- 
tions of new species, by Oliver P. Jenkins. Bulletin for 1902, pp. 417-511, 
plates 1-rv. 1908. 

. The sponge fishery of Florida in 1900, by J.N. Cobb. Report for 1902, pp. 161- 
175, plates 6-9. 1903. 

. Aquatic products in arts and industries, by C. H. Stevenson. Report for 1902, 
pp. 177-279, plates 10-25. 1903. 

. The utilization of the skins of aquatic animals, by C. H. Stevenson. Report for 
1902, pp. 281-352, plates 26-38. 1903. 

. List of the common names of the basses and sun-fishes, by Hugh M. Smith. 
Report for 1902, pp. 353-366. 1903. 

. The fisheries and fish trade of Porto Rico, by W. A. Wilcox. Report for 1902, 
pp. 367-395. 1903. 

. Statistics of the fisheries of the Middle Atlantic States. Report for 1902, pp. 
433-540. 1903. 

. Records of dredging and other collecting stations of the U. 8. Fish Commission 
steamer Albatross in 1901 and 1902. Report for 1902, pp. 397-452. 1903. 

. Isopods eollected at the Hawaiian Islands by the U. 8. Fish Commission 
steamer Albatross, by Harriet Richardson, Ph. D. Bulletin for 1903, pp. 
47-54. 1903. 

Birds of Laysan and the Leeward Islands, Hawaiian group, by Walter K. 
Fisher. Bulletin for 1903, pp. 1-39, plates 1-10. 1903. 

Notes on a porpoise of the genus Prodelphinus from the Hawaiian Islands, by 
Frederick W. True. Bulletin for 1903, pp. 41-45, plates 1 and 2. 1903. 

Wasuineton, D. C., June.30, 1903. 
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