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Str: I have the honor to transmit herewith the report of the opera- 
tions of the Bureau of Fisheries for the fiscal year 1904, consisting 
of a general review of the work by the Commissioner and detailed 
accounts by the chiefs of the respective divisions. 
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Gro. M. Bowers, 

Comnvissioner. 
The SECRETARY OF COMMERCE AND LABOR. 

Ix 





REPORT OF THE COMMISSIONER OF FISHERIES 

FISCAL YEAR ENDING JUNE 30, 1904. 

GENERAL RESULTS. 

During the first year’s operations of the Bureau of Fisheries as a 
component of an executive department, after thirty-three years’ exist- 
ence as an independent cominission, it is to be noted that the practical 
work has proceeded on the same general lines as heretofore, that the 
results attained in all branches have been satisfactory, and that the 
outlook for greatly augmented work is very favorable. 

The efforts of the government on behalf of the fisheries are yearly 
becoming more generally appreciated, and a desire actively to cooperate 
with the Bureau has been manifested throughout the country by all 
persons directly or indirectly interested in the promotion of fishing as 
a business or asa pastime. The sums voted annually for expenditure 
through this channel represent only about one per cent of the value of 
our fisheries; the preservation of some of the most important of these 
is now largely dependent on the Bureau’s operations; and it is easily 
demonstrable that in pursuing a liberal policy for the promotion of 
the fishing industry Congress is simply making an investment that 
yields returns far greater than those which attend private business 

enterprises. 
The succeeding references to the character and scope of the Bureau’s 

operations and the more extended accounts of the work in the various 
branches of the service will be supplemented by special articles in the 
annual report and bulletin. 

PROPAGATION AND DISTRIBUTION OF FOOD-FISHES. 

LEADING FEATURES OF THE WORK. 

The year 1904 was one of the most successful in the history of the 
Bureau, considered with reference to the operations of the hatcheries. 
The total distributions, which have been equaled by those of only a 
single previous season (1902), exceeded 1,250,000,000.. The conditions 
attending the hatching of such a Jarge number of fishes necessitate the 
planting of most of them in the form of fry; but increased attention 

1 
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has been given to the rearing of important species wherever practi- 
cable, and the output of adult, yearling, and fingerling fish was nearly 
50 per cent larger than in any previous year. 

The importance of the Bureau’s fish-cultural operations, however, 
must not be gauged by the results during any one year, but by the 
average for a series of years. Peculiar seasonal conditions often 
materially modify the work of particular stations, sometimes favor- 
ably, more often unfavorably, and give an erroneous impression as to 
its extent. It usually transpires that a year which is characterized 
by a greatly diminished yield of certain fishes is noteworthy for an 
augmented output of others, so that the aggregate distributions 
remain normal. This point, which has frequently been emphasized 
and illustrated in previous reports, was exemplified anew in 1904, when 
an exceedingly poor season for shad and white-fish was-offset by the 
largest collections of eggs of Pacific salmons and flat-fish ever known. 
An important feature of the work of artificial propagation, which 

has often been referred to but can not be too strongly emphasized, is 
that an exceedingly large percentage of the young fish hatched annu- 
ally are from eggs taken from fish that have been caught for market, 
and hence would be totally lost were it not for the efforts of the 
Bureau. To the many hundred millions of young food and game 
fishes thus produced must be added many more millions resulting from 
the superiority of artificial propagation over natural propagation in 
the matters of fertilizing and incubating eggs and of safety of the 
young. 

STATIONS OPERATED. 

The fish-cu:tural work of the Bureau in 1904 was conducted in 26 
states, at 49 stations and substations. In respect to their output, the 
substations are in most cases of equal, in some cases of greater, impor- 
tance than the stations, but their equipment is less complete and for 
administrative purposes they are subordinated, and their personnel 
supplied from the stations to which they are attached. 

The demand and the local facilities determine the proportion of 
effort directed toward the cultivation of the important commercial 

species. During the past year the salmons were propagated at 11 
stations; white-fish at 7; lake trout at 5; shad at 4; pike perch at 3; 
cod at 2; flat-fish at 2; striped bass, white perch, and yellow perch at 
1 each; and the lobster at 2. 

THE SPECIES CULTIVATED AND DISTRIBUTED. 

The number of species now regularly cultivated and distributed by the 
Bureau is upward of 50, and the artificial propagation of new fishes is 
being taken up asthe work increases and the demand arises. A full list 
of the species handled in 1904 follows, from which it will be seen that in 
every section, so far as the existence of hatcheries permits, the supply of 
the important food and game fishes is being increased by the Bureau’s 
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efforts. Thus, inthe rivers of the Atlantic seaboard shad, salmon, striped 

bass, white perch, and yellow perch have been planted; in the streams of 
the Pacific coast, quinnat salmon, blueback salmon, silver salmon, 

humpback salmon, and steelheads; the Great Lakes have been stocked 
with white-fish, lake herring, lake trout, and pike perch; the numer- 
ous interior lakes, ponds, and streams have been enriched by plants 

of landlocked salmon, rainbow trout, black-spotted tront, brook trout, 
grayling, black bass, calico bass, crappie, rock bass, sun-fish, ete.; and 
in the waters of the northeast coast the supply of cod, pollock, flat-fish, 

and lobster has been increased.@ 

The Cat-fishes (SrLurIp#). 
* § Spotted Cat, Blue Cat, Channel Cat (Ictalurus punctatus). 
* § Horned Pout, Bullhead, Yellow Cat (Ameiurus nebulosus). 

* Marbled Cat (Ameiurus nebulosus marmoratus). 

§ Black Cat (Ameiurus melas). 
The Suckers and Buffalo-fishes (Carosrom1p2). 

§ Small-mouth Buffalo-fish (Ictiobus bubalus). 
The Minnows and Carps (Cyprinip#&). 

+ {Carp (Cyprinus carpio). Cultivated varieties, German Carp, Leather Carp, 
Mirror Carp, ete. : 

| { Gold-fish (Carassius auratus). 
|| t Tench (Vinca tinca). Cultivated variety, Golden Tench. 

|| £ Ide (Leuciscus idus). Cultivated variety, Golden Ide. 

The Shads and Herrings (CLurrip®). 

* Shad (Alosa sapidissima). 
The Salmons, Trouts, White-fishes, etc. (SALMONID.®). 

* White-fish (Coregonus clupeiformis). 

* Lake Herring, Cisco ( Argyrosomus artedi). 

* Quinnat Salmon, Chinook Salmon, Tyee Salmon, King Salmon (Oncorhynchus 

tschawytscha). 
* Silver Salmon, Coho (Oncorhynchus kisutch). 

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

* Humpback Salmon (Oncorhynchus gorbuscha). 

* Steelhead, Hardhead, Salmon Trout (Salmo gatrdner’). 

* Rainbow Trout (Salmo irideus). 
* Atlantic Salmon (Salmo salar). 

* Landlocked Salmon (Salmo sebago). 
* Yellowstone Lake Trout, Cut-throat Trout, Black-spotted Trout (Sa/ino lewisi). 

* Colorado River Trout, Black-spotted Trout (Salmo pleuriticus). 
* Arkansas River Trout, Green-backed Trout (Salmo stomias). 

* Yellow-finned Trout (Salmo macdonaldi). 

t* Sea Trout, Salmon Trout (Salmo trutia). 

¢* Loch Leven Trout (Salmo trutta l-venensis). 

* Lake Trout, Mackinaw Trout, Longe, Togue ( Cristivomer namaycush). 

* Brook Trout, Speckled Trout (Salvelinus fontinalis). 
* Golden Trout, Sunapee Lake Trout (Salvelinus aureolus). 

* Canadian Red Trout (Salvelinus marstoni). 
* Hybrid Trout (Salvelinus fontinalis+-aureolus). 

aThe fishes artificially propagated are designated thus, *; those simply collected and distributed 

thus, §; those propagated as food for other fishes thus, t; those propagated for ornamental purposes 

thus, ||; and introduced species thus, f. 
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The Graylings (TiyMALuip#). 
* Montana Grayling (Thymallus montanus). 

The Mackerels (Scomprip#). 
* Common Mackerel (Scomber scombrus). 

The Basses, Sun-fishes, and Crappies (CENTRARCHID*). 

* § Crappie (Pomoxis annularis). 

* § Strawberry Bass, Calico Bass (Pomowxis sparoides). 

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

* § Warmouth, Gogele-eye (Chaenobryttus gulosus). 

* § Small-mouth Black Bass ( Micropterus dolomieu). 

* § Large-mouth Black Bass ( Micropterus salmoides). 
* § Blue-gill Sun-fish (Lepomis pallidus). 

The Perches (PERcID#). 

* § Pike Perch, -Wall-eyed Pike, Yellow Pike, Blue Pike (Stizostedion vitreum). 

*§ Yellow Perch (Perca flavescens). 

The Sea Basses (SERRANID2®). 

* Striped Bass, Rock-fish (Roccus lineatus). 

* White Perch (Morone americana). 

The Cods (Gapip*®). 

* Cod (Gadus callarias). 
* Pollock (Pollachius virens). 

The Flounders (PLEURONECTID®). 

* Winter Flounder ( Pseudopleuronectes americanus). 

Crustaceans. 

* American Lobster (/Zomarus americanus). 

The Bureau long since discontinued the cultivation of carp, and does 
not favor the further indiscriminate planting of this species; that 
the demand for the fish is not satisfied, however, notwithstanding its 
wide dispersal, is shown by the numerous applications received from 
all parts of the country for supplies of carp for private and public 
waters. It is the practice to satisfy these requests by the substitution 
of better native species, among which the cat-fishes may be mentioned. 
The fishes of this family are adapted to such different conditions, are 
so hardy and prolific, and are so wholesome, that they are among the 
best fishes available for the stocking of certain waters. The demand 
is increasing, and the Bureau is endeavoring to meet it by taking up 

cat-fish culture incidentally and on a necessarily small scale at several 
hatcheries; but the time seems to have arrived when a special station 
for the cultivation of the cat-fishes is required. 

Various water animals are now under investigation that may eventu- 

ally lead to their wholesale propagation by the Bureau, among such 
being the sea mullet, the most valuable fish of the South Atlantic and 
Gulf States; the common blue crab; the diamond-back terrapin, and 

the green sea turtle. 

THE OUTPUT SUMMARIZED. 

The number of fish and fertilized eggs distributed by the Bureau in 
1904 is given by species in the appended summary. ‘The aggregate 

ay ©) output of 1,267,343,025 was divided as follows: Fertilized eggs, 
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963,123,354; fry, 994,503,040; fingerlings, yearlings, and adults, 
9,716,631. The eggs shown were for the most part donated to vari- 
ous states to be incubated in their own hatcheries, the resulting fry 
being planted under the direction of the state fishery authorities. 
The number of fish and eggs of each of three species distributed 
exceeded 200,000,000; the output of each of two others was over 
100,000,000, and of six others upward of 20,000,000. 

It is worthy of remark that while the Bureau makes ample provision 
for maintaining the supply of fishes caught chiefly by anglers, nearly 

99 per cent of the fish handled are those which are the objects of 
commercial fisheries. 

Summary of distribution of fish and eggs during the fiscal year 1904. 

| Fingerlings, 
Species. Eggs. Fry. | yearlings, Total. 

| and adults. | 

STNG ss soba eae a ee SRE Ute enon eee Ene Se GOHOCO! as 651493" 000) ease een n eee | 78, 662, 000 
Guat Se OM) a)o ee tepeteei=inxie wial=i= ais cisiersisicte yo 75, 217,354 | 35. 006, 988 4,125 110, 228, 467 
SHU MELISAILD OM ce cen mn sare cele selewiceies semnciescsia.sail cig oestsremrersicein= SeOSd 64 oul eee mats | 3, 984, 645 
IBIUebACK WalIMOn!.\ac sean. So esinw seaasiew comers deliscne saw cteeiceics SOOO MOOOR emtese cic ae 3, 855, 000 
Ap WACK SAIN OM No eae a slersjare savin sees = ciellarea |e ssine secs es | TI AS1815)° (sl a aes sae 176, 597 
NG ANDLCISALIMONVse =~ ceicicts seca cee Sessnas cee 25, 500 2,566, 716 | 369, 000 2, 961, 216 
aMdlockedisalmMon! saccicseceo-cecasse cesses 122,500 27, 200 | 411, 428 561,128 
StecineRahtrOUbecesscr ce ccc mccsasccesece tens 161, 000 102, 705 | 230, 435. | 494, 140 
MOCREME VETO Ute jan es lone calere = Slee eieicicis'sjarcarera) |b ais eleisie Siorsctcis 182, 300 | 272915) 184, 591 
ISM DO WinURO Mb stae cece aeesceescs ewe ewes esese 214, 000 471, 378 | 5238, 103 1, 208, 481 
Blackspotted trout .....- Fie Saletanistsein. wen Selecta 469, 000 19, 215 6, 646, 139 7, 134, 454 
Dake tro wteses sec fee Seek ses cob acactessenies 3, 060, 000 18, 486, 460 43, 831 21, 590, 291 
PB TOOKSLEO Ute ige Se esc hee Soa ses cles cmicier 541, 000 7, 221, 536 842, 452 §, 604, 988 
Gold@enkiromiasacssts ae ce eect eet ome oreo e eee ad oe paenties 36, 000 30 | 36, 030 
CANAVAN VEG GLOW Gree oe ate cere Ses ala sats ctale)e = satel ope ota = teeieors sieeve] ee npal wie ec aes wie | 13 13 
CO VIN ee oe woe OOPS Senedon SeCCO OEE are anes 334, 000 2,692, 200 | 255 8, 026, 455 
WiILCRAS sean oe Sacto cin ease cc cede cewmese GOSSEDs OOOM MAGS 4855 00082. es eceec ee se 236, 800, 000 
He esventimn Opera arr setae ee cc as corey aiois all melee ee wnisees OOM OOO pec sarees 23, 300, 000 
BUR eIPERC eset meee al cine lac eicreciescioe sis 109, 495, 000 ISL Zo (NOD ecotaneeoesec 291, 201, 000 
MellOWIDeTChy Wasss2 sees ch eseeceecserceeese eee eee e eee eens DS AOOROOO ge ee scene ee 23, 263, 000 
ULE POON DHSSee nore saree iste cineicle lotccicieljo.es 3, 898, 000 8, 898, 000 
White perch é 29, 350, 000 29, 350, 000 
Large-mouth black bass | 488, 490 
Small-mouthy blackibass 2. se saciccc nce sectenee 16, 392 
Crappie 22,172 
ULM VD CELVADASSe tea corse stree ace eeeiesee 2, 654 
TRG OG RE NSS AR ee ee Se een a ee 49, 774 
WSN OMbNYDASS =~ 2 se cee eee ewe inion sone Saas sseisis 6, 270 
BreaMMOMSUN=H Sis -ystee eae ays now oe sie Sele cit 
Catfish fo ames Ses ccess Sei seccisione ete cies oslst 
(CIC) oo ac paadde DORBO ORAS SS SHGD BETO CRUG RARE =n RSS eae Seie ae (AEH RASA tee Boner 
PONG OIC on. tea Re Sa Ce TCE o See ee on ei ae ee ae eee eee 1634640008 | eee eee eee 
WA CKERElWaeee ee eome staan ee eta om ne emacs a caais||(Siserissieipileeterers SoAO0OR |S secicomcm eee ! 
IMG Sea darse son ne Sn Benet naene POSEne: 5 UBEE GaBOsaenoEeaoe i PROP NUN Seca oecoec Sone 
GWG SaBSsbat Se eteAse Beno ne See eCene Ene ere Wace its, cree cate LOGSSS2" 000 | Peeoneoeee eee 

OURS ARE Mee cea a aie tars anomaizterc Sousa cere 263, 128, 354 994, 5038, 040 | 9, 716, 631 | 1, 267, 343, 025 
| 

DISTRIBUTIONS IN THE DIFFERENT STATES. 

The fish-cultural operations of the Bureau affect every state and ter- 
ritory, as the following condensed table shows. Of the 1,264;408,025 
fish and eges distributed in the United States, Massachusetts receiyed 
the largest assignment, 363,854,407, owing to the concentration of 
marine fishery work in that state; 202,166,318 were distributed in Ohio 
and 169,544,407 in Michigan waters; Pennsylvania received 81,687,230, 
Maine, 67,232,963, California, 66,807,484, and other states and terri- 
tories according to their needs and the capacity of the hatcheries. 
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Distributions and assignments of fish and eggs in the states and territories during the fiscal 
year 1904. 

Fish and 
eggs distrib- 

uted. 

9, 458 
27, 157, 687 
81, 687, 230 
2) 951, 800 
1, 184, 600 
2) 786, 638 

48, 025 
139, 246 
202) 000 

31,514, 721 
29, 148, 858 
24, 768, 160 
1,728, 011 

1, 264, 408, 025 

Fish and 
State or territory. eggs distrib- State or territory. 

uted. 

PAN QD AMINAY a acon. sinciereee Societe 482950) i eNebnaskaicce<aacs cis socials acessine 
PARI OR: <:oic:01sresa cheno solnace = ete ee 10:.080' } New: Frampshire.. 5. .\02---20---c-< 
ATIKANSASS sade voeaeeinsee toa eee 84005. || New JiCRs@ yi see. <2 siac sate omecwreise at 
Caliiornite-neseeecereaceae = sere sis 66; 807, 484) Wen Mexie0: 2... .c5---ccseceee cece 
Colorad 0c oe. see maste cece conten acts a2 Betas OGM ll Pie GUE oe ceo en eter eialase 
Commectic¢mticscec comes sence eco Sas. 6,883; 425; |(" Worth: Carolina: 222.22. .cceccmcee ac 
Delaware mene ets ece ccc cisconse 6,,001,.400: |), North Dakota, 2-22 -2..- oqo cnn secmn 
District of Columbia ...........--.-- 996) 200" |) ORROK. io ass testes sen ee eecisee ee asec 
Florida 8°9500|| OklamOm Akasa ooeneee meee acto ate 
Georgia 256d) (90) | MORESONe ac ecc se aces emer emesces 
Tdaho.-=--- 951.200 || Pennsylvania it ce. seeceacee eens sae 
Tllinois... 155998 | Rhode stand): cc)seseemeranee eee 
PIG AM Ae cae ays cicls oc. atesieisincarcicleis se 5335800) SOUbh Caroling: jo sciee cee leeeee ee 
TnGianm VCRLILORY =o -5<c. ccs meee 3, 220 || South Dakota 
WOW AE eee roe seninet aaa eo ebace stare ft (944, SOG |!) Pemniessee’... <sccsese tee ores 
PRUTASSISER eco re o aie tesele sisysclesieisioSrerseinta 165470). Texas’ 255 -atcomcte 5 sisis/steeisteisie <istelets rere 
IRGMMUUNO Kyra aieee oe cicise ceicciscaiclesieminrsrc 1 890;,.689).\) WN... anos oeeccee qemsce=eesnces aes 
IL OWT SoA ee Se oeeeosmceccesaoes | Coley Il) NAS ONO So ese come coseredosesopsse 
Ve aap eA ye ws siareteireine wees | (67232). 96a) lt Mingimis . come cme seme seeieeenine 
fVirairaval mn eae eect ro ca.0 wis ciatateisiesne SOOT 4580, Washine toni sep eereeee eee oe neon 
TIGGER (olen hc). 363,854, 1484); West Virginia: .. 55. 0...cs.-ceeeecn== 
AVI IM = orate iets ete sic a ocereie =jsttmrcinin nate 1691 544207 lt WASCONGIN = sem ee ome eyecte rasteeieintets cle 
NRMMVCRND PEN ese sence Solo Sse el iaisve ole 5,881; 200+ it, WisOMit go. ose ce eee we ents eral = a 
hLighissiyej os Gee nadoonedasoeeeaeeeceeee 51, 882 
MUR IGT hc goen ROE Cee DeC REESE rere 24, 642, 513 Motel). 552 ce ssee clos caisisaremae 
isd Sake Cogs GOD RaSen Oear= Dee oe! | 3, 016, 450 

CAR AND MESSENGER SERVICE. 

The distribution of the output of the various hatcheries is accom- 
plished by means of the Bureau’s five railway cars especially designed 
for the purpose, and a corps of detached messengers who accompany 
consignments of fish in baggage cars to the less accessible places. The 

ears traveled 70.221 miles in the past year, the messengers 103,177 ’ ‘ ’ ge o) 

miles. Free transportation was furnished by a number of railroad 
companies, as shown in the following table, and acknowledgment is 
hereby made of this courtesy and liberality. 

Statement of miles of free transportation furnished by various railroads during the year 1904. 

ay ae ‘ Messen- 
Name of railroad. Cars. gers, 

Atchison, Topeka and Santa Fe.|.-...... 525 
Baltimore and Ohio... 2.2... 640) ee aaa se 
Bangor and Aroostook .........- 1, 848 969 
Boston: and Maine... ....2-ccccc| [ec cnies oo 12, 393 
Burlington and Missouri River..|......-.- 5, 043 
Central iwermont. 24. sje. nae cide sees 28 
Chesapeake‘and Ohiowss.ooce. ele ceceees 3880 
Chicago, Burlingtonand Quincy.|.......-. 385 
Chicago and Northwestern......|........ 1, 698 
Chicago, RockIslandand Pacific.|........ 426 
Colorado Midland... o.cci0 jason swell cecyerares 967 
yolorado and Southern..........}.......- 3, 354 
Colorado Springs and Cripple 
CHCek WIStriCty.. ce cseciceciewace| soles s 174 

Corvallis:'and: Eastern... .2352.- |... s-0.< 56 
CrystalURiveress. jst cccuoenccttee [ee ceceee 3d 
Delaware, Lackawanna and 

Wrestemt<s2s55 ccccsicsccccecscus ZOO ac sisrereratere 
Denver and Rio Grande..........|.......- 12, 401 
Detroit and Mackinac....-. Sees Anes 504 
Fort Worth and Denver City....|.......- 2, 004 
Franklin and Megantic ........./...-..-- 90 
Galveston, Harrisburg and San 

PATI COMO se) ch ote ee cee aicieiceiom nie alec ieee: 209 

Messen- 
Name of railroad- Cars. gers 

Grand Rapids and Indiana ....-.|........ 316 
Grand, Prumk. 222. joo50ccconoaes|caem tous 47 
Gulf, Colorado and Santa Fe ...|........ 11, 248 
Houston, East and West Texas .|........ 296 
Houston and Texas Central ....|........ 2, 488 
Pilinois. Centn@k,.. 2. os5ea0 on eae eee ees 493 
International and Great North- 

(2) 0 0 ees 5.4 Sa ee 14, 632 
Tron Mountain and Greenbrier -|.....-... 32 
Kansas City Southern <22..25.<1-| peor coe 1, 006 
Lexington and Eastern.........).....-.- 74 
Maine Central. sene-2 os ceecce 5, 43 558 
Missourth Pacifes —<saccccieciaeren ce 980 1, 846 
Mobile andOhiosfa-nc--s-s t= YEE Be eceeee 
NEOGEO Gf 55.5 eh te seecn sie G25i awe nieese 
Montpelier and Wells River ....]........ 478 

Northern Pacific ..... 
Oregon Short Line.............. 
Pennsylvania. 5-2 ast eoms oss ack 
Pere Marquette 
Phillips and Rangeley .......... 
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Statement of miles of free transportation furnished by various railroads during the year 
1e04—Continued. 

Name of railroad. Cars. oe Name of railroad. Cars ae sae 

Portland and Rumford Falls .... SIGHRe ee ce Poa DG y Rl Velie eceniecse sonst eee 82 
MioiGrande SoutherD. << ce.cc.ciec oc lle cee nee 1494 |) SOMCESC HLS: sacred owe sis wore eee ane lecteneee 164 
RIO. Grande; W ESberni .... cen cecil ec eiste occ (05>) MOULDEEN Keansastsoce soos emcee enieeeeemes 260 
Rumford Falls and Rangeley SOULMErnyPaAcihiCh senasene ecco oe eeee 1,840 
UR eGo ee hb crate riatelereiete Seall sizreicicieras 184 || Texas and New Orleans ........|.......- 267 

Ln Gio ae Se eerponede SAS secre neeo panes (a) Rexasian GyRaciic=...-. 2... --5-= 1, 063 5, 452 
St. Johnsbury and Lake Cham- (Wand alta aseejars can sicicist« Sojccoc se 23 Oa eee ee 
eine ese ois oisele ai asic tele esis fe siseis arse SESS Wai Das bis meas see ceh o.ja/eecice|s Seater 1,592 

St. Louis and San Franciseo..... 1, 309 3, 884 || Washington County ...........- 204 | \eaelsace ne 
St. Louis Southwestern .....-...|.--....- 709 — —— 3 
San Antonio and Aransas Pass..|......-- | 758 MOtal® ease sess esses sae 15, 193 98, 957 

RELATIONS WITH THE STATES. 

The Bureau maintains close relations with the fishery authorities of 
the states, and cooperates with them to the fullest extent in the pro- 
motion of local fishery interests. This cooperation is of mutual bene- 
fit, and the results are often much greater than would be possible were 
the government and the states to pursue independent courses. The 
Bureau is pleased to defer to the state officers in all matters affecting 
local conditions, and does not take any part in state fishery legislation. 

Donations of eggs and fish have been made to the fish commissions 
of 18 states, under whose direction the eggs were hatched and the fry 
distributed. The allotments to the states, as shown in detail in the 
table, aggregated more than 244,000,000, representing 13 species of 
food fishes. 

Allotments of eggs and fish lo the state fish commissions in 1904. 

State and species. Fry. 

Finger- 
lings, year- 
lings, and 
adults. 

California: 
Brook trout 

Quinnat salmon 
Colorado: 

Steelhead trout 
Connecticut: 

Lake trout 

Shad 
Maine: 

Landlocked salmon 
Quinnat salmon 
Steelhead trout 

Maryland: 
Shad 

Massachusetts: 
Pike perch 
Rainbow trout 

Michigan: 
Grayling 
Lake trout 
Loch Leven trout 
IESE SMEUG Ish etre g aa een ne See enaia aaa ete attereniee mbiae een cies 
Steelhead trout 

Minnesota: 
Rainbow trout 

200, 000 
100, 000 
10, 600 

| 64, 147, 354 

40, 000 

| 200, 000 

25, 000 
100, 000 
20, 000 | 

5, 989, 000 

5, 000, 000 
30,000 | 

100, 000 
2, 300, 000 
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Allotments of eggs and fish to the state fish commissions in 1904—Continued. 

| _Finger- 

State and species. Eggs. Fry. | tea 

| adults. 

Missouri: 
GRATIN ooo ope aint ciclets 2 ajo rare ee teeter eee a eilerereisoeeioe| 46; OOO! |\zfeieozstcleterecaictail at attctelree ieee 
Pikesperc hire aiae seierec ote eee ee a eee eee nee a e0; OOOKCO0) Se seeaeeemee [inks eee er 

Nebraska: 
IBTOOK GLO Wibhansarcereeerere ete neers Boe ee ears oe chee stent HOS O00N|Feen cn en aes la stoisleteioare ioe 
LAIN DO WELL O UE repeette esl ip atomic eine Ca mente eile ciiecee ciaee Oo OU) treats arene meets 10, 000 

New Hampshire: 
At amity esa OMe sac 22 oar25 5 <,sininin aioe ote erssinin @sie w/e evaveteisiees eaters AN O00 NES as acces leeeeee eee 
TG O TOM be preees paee. cis, scams cieisis.o-wie mice ete eins erste aes ie certs OO 000 Nos Sheer aac] Soe See 
WAN GLOGKEGTISALMNOM acco oc cece cixte cd oc,c cincieeisale nin enamels siainta LOSQOOM seat sa sacl So ee eee aera 
QuiimiMat sal MOMs cca s ae tars a2) = aa ow ajore ore wie iare Stale oo oekaie rere aislc eleleie LOO OOM Pose iceia Seo here ese 
Steelhead trout.........- SE ar Eee Setar repeat aes 205000 Me emcees cece teeeeee eee 

New York: 
BS TOGRS TPO Ube. oe ere eames eke w minors ereee mite ema ted oe oe en ie eS Eee ore | 200600: |'soereetarreesre 
Werth OW bs serac osaions = cine sac nee e ola se eens ee aan otis arene 200! 0003|¢.= = Nace os aale seereaeeeeee 
WEES items wkend SPs sat 1 ann OAGeARS Am orcten arenas te 2;000;000" [Ssaeeeneseee Pence Ae a! 

Oregon: 
IBTOOKAENO Utes ac aacs soe nis bloc aciateie sivas 2 rs wi actejeeeicisiare ciereeseie ers lacie eb cremate cir 
(Miunnouaie SeWlleOyM OK See ee esed agp oceueceodanodusosocabescosssnc | 10, 569, 000 | 

Pennsylvania: 
Atlantic salmon........ (obBnboosan boone be SccbssnccdubasoOn0Ne 3, 000 
LUNES |AROBN ooogsoca bo SEennbe Sob edaoun sucedbesasssecrsessso0ss | 200) OOO! safe crortci= aia | hroeisiafetsisie alate 
TCM CRG peers ete ne tc aso nele, oeeaaiclomicl ne pemeane ret ehate sta laeety tere |) SSD NOOO O00) as cteecteteta(c| Seecemieeet 
IRAMMIDOWALLOUb 354 /stecrciansecesisiee tas - sane ose rer nesanemere | ejasereoctotee Spears baa aes Soe 1, 000 
White-fish ...... OOS ee Ate AE eae A Se | “46; 2805000) | Ss sae akon .sa epee ete 

Utah: 
BTOOkKRUROWUU ete ene mec oe odes soe coked cecaee che teRe eee ee enereeal DONOO0 (22 Neste al Nocaseneeees 

Vermont: 
STOOKAELOUL s cethemc sale oi xccie sias.es ays'ois,< Store's a/bde ere ereseieie eee eretone like tasiceemiocee 5} 000)... ccclereeectes 

Wisconsin: 
WITH GE HSI Se sec ccine ccc tices c Aioe oe me dies Sie eis s Gioia la ron Sees HOF OOONGOON|Pase ccc = la Satan Be Sear 

Wyoming: 
Black spotteditrouts . <<. .6.- ac... saris, ccmesieie aimee eee eee A0ONO00\  ar.5,—sta.cccte Sarat mate storetetetomiets 
Grayling oo ae ccicces sce ec ce cclone saicwite sean ace Ceeeonae 50). 000 5. hseres annie ate c ere mace 
VEU D OWVAUNO WG mere ole co sete rca wicserere rayare eile Gee ele teret ein Ene 25S 000 ean. .eecw eal tee eee 

SIRG Calle otc ciao eee eee Ne ae er ee eee | 240,944,354 | 8, 206, 600 45, 845 

At the request of the Michigan fish commissioners, the Bureau has 
continued to operate the state hatcheries at Detroit and Sault Ste. 
Marie, directing its efforts there to the propagation of white-fish, lake 
trout, and pike perch. Negotiations are in progress with a view to 
the taking over by the Government of other state hatcheries which 
for various reasons the local authorities do not care to operate. 

In its efforts to maintain the supply of commercial fishes, the Bureau 
has nowhere labored more assiduously and expended more money than 
in Michigan, which state has most valuable fishery interests at stake 
in all of the Great Lakes except one. For many years the fish-cultural 

work of the government on the Great Lakes has been on an immense 
scale, far exceeding that in any other section of the country, and of 
the unmistakable benefits resulting therefrom the Michigan fishermen 
have reaped the largest share. Notwithstanding these facts, however, 
the fish wardens of Michigan have for a number of years made deter- 
mined efforts to interfere with and curtail the work of the Bureau’s 
representatives, raising petty objections to the methods pursued in 
the collection of spawn. Their shortsighted and unwarranted actions 
have caused great annoyance and at times haye threatened completely 
to stop fish-cultural work in the Michigan waters of the Great Lakes. 
During several years matters were at an acute stage, but it was not 
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until the fall of 1903 that a crisis came, resulting in the arrest of 
employes of the Bureau by State officers. In view of the important | 
bearing of this case on the work of the Bureau in the Great Lakes 
region, it is considered advisable to refer to it in some detail by citing 
laws, correspondence, and judicial proceedings, as follows: 

Section 4398, Revised Statutes of the United States, regarding powers of the United States 

Fish Commission. 

The Commissioner may take or cause to be taken at all times, in the waters of the 

sea coast of the United States, where the tide ebbs and flows, and also in the waters 

of the lakes, such fish or specimens thereof as may, in his judgment, from time to 

time be needful or proper for the conduct of his duties, any law, custom, or usage of 

any state to the contrary notwithstanding. 

Section 6, Act 88, Public Acts of Michigan, 1899. 

It shall be lawful for the United States Fish Commission, through its representa- 

tives or employees, to fish with nets in any of the waters of this State during any 

season of the year, for the purpose of gathering spawn from such fish caught, to have 

and to hold both ripe and unripe fish, and to have the privilege of selling such fish after 

stripping, to help defray the expenses incurred in the work of propagation: Provided, 

That such fishing by said fish commission shall be under the supervision and control 
of the state game and fish warden, and, provided further, That at least 75 per cent of 

the fry resulting from the spawn so taken shall be planted in the waters of this State, 

the same to be determined by reports to the state game and fish warden. 

Letter of S. P. Wives, superintendent United States hatchery, Duluth, Minn., October 23, 

1903, to C. H, Chapman, state fish warden, Sault Ste. Marie, Mich. 

On behalf of the United State Fish Commission, I respectfully request your per- 

mission to continue fishing with tugs at Marquette and Ontonagon a few days, if 

practicable, after the beginning of the close season. We desire to comply fully with 
your wishes and the law of your state in the conduct of this work, and any instrue- 

tions you may give us in relation thereto will be carefully carried out. 

On the first day of the close season last year we wired your predecessor, Mr. 

Morse, the names of the tugs we were operating, also the names of the masters of the 

tugs, and each day thereafter we reported direct to him the number of pounds of 

fish taken by each tug, and last June we mailed your office a statement showing the 

number of eggs collected in Michigan during the close season and the number of fry 

planted in Michigan waters from the Duluth station, and so far as I know everything 

was entirely satisfactory. 
I am under the impression that we discontinued fishing last season at Ontonagon 

on the 4th and at Marquette on the 7th of November. 

An early reply will greatly oblige. 

Telegram of S. P. Wires, Duluth, October 27, to s'ate fish warden, Sault Ste. Marie. 

In order to fully stock the United States Fish Commission station, Duluth, with 

lake trout eggs, it will be necessary to continue fishing with two or three tugs at 

Marquette and probably two at Ontonagon, Mich., a few days after the beginning of 

the close season, but it will be impossible to give any portion of the fish caught while 

engaged in this work to the state, as the total catch of fish will fall considerably 

short of paying the expenses of collecting the eggs. Will you insist upon taking the 

unstripped fish? Please wire reply. 
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Telegram of state fish warden, Sault Ste. Marie, October 28, to S. P. Wires, Duluth. 

I have no power to change the law; fish not spawners belong to the state of 

Michigan. 

Telegram of S. P. Wires, Duluth, October 28, to United States Cominissioner of Fisheries, 

-Washington, D. C. 

To procure a full stock of eggs for the Duluth station it will be necessary to con- 

tinue fishing at Marquette and Ontonagon a few days after October 30, as we did 

last year; but if compelled to turn over to the state all unstripped fish it will in my 

judgment be impracticable to do so. The game and fish warden of Michigan claims 

that all unripe fish caught by the United States Fish Commission during the close 

season are state property. Please advise. 

Telegram of United .States Commissioner of Fisheries, October 29, to S. P. Wires, Duluth. 

Make.collection of lake-trout eggs same as last season. 

Telegram of S. P. Wires, Marquette, Mich., November 4, to United States Convmissioner of J J : ’ ? ’ , , 

Fisheries 

State game and fish warden has arrested captains of tugs fishing for us at Marquette. 

Have four gang nets in lake at this point. Should have competent attorney to look 

after the interests of the Commission at once. Please advise. 

Telegram of United States Commissioner of Fisheries to S. P. Wires, Marquette, November 4. 

Matter will be referred to Department of Justice and Attorney-General will prob- 

ably instruct district attorney to look after interests of this Bureau. 

Telegram of S. P. Wires, Marquette, Mich., November 4, to United States Commissioner of 

Fisheries. 

Have had trial against masters and owners adjourned until the 11th instant. Tugs 

will lift to-morrow. Game warden threatens to seize all fish caught from now on, 

Wire instructions. 

Letter of Frank N. Clark, superintendent United States hatchery, Northville, Mich., Octo- 
ber 31, to United States Commissioner of Fisheries. 

oO” On my arrival at the Soo Tuesday morning, October 27, I found your telegram 

ordering me to “proceed with lake-trout collection and dispose of fish same as last 

season.’’ Soon after receiving your telegram I had a conference with Mr, Chapman, 

state game and fish warden, and told him I should proceed to make the lake-trout 

collection on the same lines as last season, in accordance with your orders. He 

stated that the attorney-general of the state informed him we had no right to sell 

unripe fish, but he would confer with him again and obtain a written opinion, and 

if he still held to his former opinion, the warden thought it best to start a friendly 

suit in order to test the law, and asked me to write the Bureau and see if you would 

agree to it. I think it best to have the matter tested in the courts, if we are to he 

bothered by the warden in this manner every year. 

From the Soo I went to Manistique to confer with Mr. Platts, the field foreman at 

that point, and Capt. John Coffy, who is fishing three tugs for us. Coffy informed 

me it would be impossible for him to fish for us under the requirements of the war- 
den. I then informed him that we would fish the same as last year. 

On my return to Northville I found a telegram from Mr. Stewart, field foreman at 

Beaver Island, stating the tug fishermen at Beaver Island refused to fish on the basis 

required by the warden, and he has also been instructed to fish on the old system. 

As yet very few eggs have been received from Manistique; information from Platts 
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yesterday says 20 per cent of the females are spawning. As that was the last day of the 

open season, nets will be set, and if 50 per cent of the spawners are ripe, the work 
will be pushed vigorously. 

Telegram of F. N. Clark, Mackinaw City, November 10, to United States Commissioner of 

Fisheries. 

Court temporarily enjoined warden not to interfere. Hearing 24th instant 

Grand Rapids. Warden assures superintendent no interference, Detroit River, even 

if injunction dissolved. 

Letter of S. P. Wires, Duluth, November 13, to United States Commissioner of Fisheries. 

In regard to our trouble with Mr. Chapman, game and fish warden of Michigan, 

permit me to state that I tried to arrange matters with him so as to continue fishing 

for a few days after the beginning of the close season under the Michigan laws, but 

was unable to come to a satisfactory understanding, so I wired him aiter receiving 

instructions from you that we would continue fishing with the tugs Columbia and Theora 
at Marquette, Mich., under the same regulations as we did a year ago, and everything 

went along smoothly until the morning of the 3d instant, when Mr. Brewster, chief 

deputy warden, and two assistants, undertook to go aboard the tugs for the purpose 

of supervising our work and to seize all unstripped fish for the state. We could not 

allow this, as it would lay each tug captain liable to a fine of $500, also to have his 

license for sailing a steamboat canceled; consequently Mr. Brewster was very much 

provoked and arrested the captains and owners for illegal fishing shortly after the 

tugs returned from lifting, but did not seize fish or nets. However, the arrest of the 

captains caused us to lose from 500,000 to 600,000 eggs, as no lift could be made on 

the 4th. 
In order that we might continue fishing until the close of the spawning season, or 

until we could get definite orders from you, I employed a competent attorney and 

had the hearing of the captains and owners adjourned for one week, but owing to 

unfavorable weather was unable to lift on the 5th, and after lifting two gangs of nets 

on the 6th, we concluded that it was time to discontinue work, as many of the fish 

taken on that date were through spawning and there were very few unripe fish. 

When the tugs returned from lifting on the 6th, all nets and fish were seized and 

turned over to the captains of the tugs to be cared for, and the same was done on 

the 7th, when the last nets were brought ashore, and all spawn takers, including 

Frank Thomas and myself, were arrested on the evening of the 6th for fishing in 

violation of the state game and fish laws, and in order to save time and expense, my 

attorney advised me to admit certain facts in connection with the case, and if found 

guilty, to take an appeal, which I did. 

Decision of United States Judge Wanty. 

In the circuit court of the United States for the western district of Michigan, United. 

States of America, complainant, v. Charles Chapman and Charles E. Brewster, 

defendants, memorandum for judgment on order to show cause: 

Under the acts of Congress providing therefor, the President of the United States 

appoints a Commissioner of Fish and Fisheries, whose duty it is to investigate the 

subject with a view to ascertaining what diminution, if any, in the number of food 

fishes of the coast and the lakes of the United States has taken place, and from what 

cause the same is due, and whether any protective, prohibitory, or precautionary 

measures should be adopted in the premises, and report upon the same to Congress. 

It is also provided that the heads of the several Executive Departments shall cause to 

be rendered all necessary and practical aid to the Commissioner in the prosecution 
of his investigations and inquiries, and section 4398 of the Revised Statutes provides 
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that ‘‘the Commissioner may take or cause to be taken at all times in the waters of 

the seacoast of the United States, where the tide ebbs and flows, and also in the 

waters of the lakes, such fish or specimens thereof as may in his judgment from time 

to time be needful or proper for the conduct of his duties, any law, custom or usage 
of any State to the contrary notwithstanding.”’ 

On November 6, 1903, which was during the closed season under the Michigan 

statute, while the eggs of white-fish and trout for the purpose of propagation in 

Michigan were being gathered near Marquette, in Lake Superior, under the direction 

of S. P. Wires, superintendent of the United States fish hatchery at Duluth, he was 

arrested by the defendants in this case, and the fish in his possession were confiscated. 

The action of Superintendent Wires and his men in submitting to the humiliation of 

the forcible boarding of their boat and the seizure and confiscation of the fish, with- 

out forcible resistance, and appealing to the courts where controversies of this nature 

between the two sovereign governments should be settled without friction, can not 

be too highly conimended. 

The defendants are the Michigan state game and fish warden and his deputy, who 

claim that all fishing by the United States Commissioner of Fish and Fisheries in 

the Great Lakes bordering on the state of Michigan must be done under their super- 

vision, and that the only right the United States Fish Commission has to fish, for 

the purpose for which Congress created it, in Michigan waters during the closed 

season, is considered by act No. 88 of the Public Acts of 1899, which reads: ‘‘It 

shall be lawful for the United States Fish Commission, through its representatives 

or employees, to fish with nets in any of the waters of this state, during any season 

of the year, for the purpose of gathering spawn from such fish caught, to have and 

to hold both ripe and unripe fish, and to have the privilege of selling such fish after 

stripping to help defray the expense incurred in the work of propogation; that such 

fishing by said Fish Commission shall be under the supervision and control of the 

state game and fish warden: And provided further, That at least seventy-five per 

cent of the fry resulting from the spawn so taken shall be planted in the waters of 

this state, the same to be determined by reports to the state game and fish warden.’’ 

A deputy of the state game and fish warden demanded the right to superintend 

the fishing operations of the United States Commissioner of Fish and Fisheries, 
which demand was refused, and he then seized and confiscated the fish in the 

possession of the Commissioner’s agents, and caused the arrest of Wires and the 
persons found assisting him. 

If the United States has the right which Congress evidently intended to confer by 

the legislation above quoted, and a deputy game warden can legally interfere with 

the exercise of that right, in the manner admitted in the answer filed in this case, 

then the Government is entitled to the contempt which the deputy game warden 

exhibited toward it. The United States can not undertake any work where it is not 

supreme, and a Government officer could not, in any legitimate function of the Goy- 

ernment, be under the direction and control of a state officer. If the Federal statute, 

by which it was intended to confer on the Commissioner the right to take or cause 

to be taken in the waters of the lakes such fish as in his judgment is needful for the 
proper conduct of his duties, is constitutional, the legislation is exclusive, and any 

act of any state, so far as it conflicts with that legislation, is void. The Attorney- 

General in his brief says: ‘‘The defendants contend that the right of complainant 

to so take fish can be exercised only pursuant to the authority granted to the United 

States Fish Commission by the laws of the state of Michigan; that the power of 

complainant is limited and defined by those laws, and that any enactment of Con- 

gress contravening the statutes of this state in relation to such fishing is unconstitu- 

tional and void.’? The act of Congress, if invalid, is so because it conflicts with the 

Federal Constitution, and not because it contravenes the statutes of the state of 

Michigan. If it is decided that the United States has no right to take fish, under 
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the act of Congress, its propagation of food fishes must cease, because it would be 

intolerable for it to exercise any of its functions under the direction and control of 

persons over whom it has no authority. 

Ti the acts of Congress creating this department are void, the Government must of 

necessity suspend it, and such suspension would mean an immense loss to the state 

of Michigan, and probably a much greater loss to the states bordering on tide water, 

where shellfish are propagated. The constitutionality of this legislation has not 

before been questioned in the courts, and if the laws of the United States seeking to 
confer upon the Commissioner of Fish and Fisheries the right at all times to take fish 

needful fer the conduct of his duty, notwithstanding contrary legislation by the 

state, is unconstitutional, such graye consequences must flow from a judgment 

announcing it that it seems to me not proper to pass upon that question on a pre- 

liminary hearing where the preparation must of necessity be inadequate. The pre- 

cipitate action of the defendants in this case indicates that a dissolution of the 
injunction would lead to an unseemly conflict which should be avoided, and there- 

fore the injunction will remain in force until the final hearing of the cause, 

RELATIONS WITH FOREIGN COUNTRIES. 

Requests for the eggs of American fish for foreign countries have 
been received through diplomatic and other channels, and, as in pre- 
vious years, have been complied with as far as practicable. For long- 
distance shipments only eggs with a protracted hatching period are 
available, and of these the salmonoid eggs are the most important. 
Upward of 2,500,000 of such eggs have been presented to Canada, 
Argentina, England, Wales, France, Japan, and New Zealand, as 
follows: 

Number of Countries. Species. | eggs. 

Canad ater e er we kisns cceisces RIT DOWatlOUb aetece on ce cieeis =e ree aa aie ae er oitte ctor ett aerate 20, 000 
ATO EMM Ae nce oaice semen one Steclheaa@itrowteyacaseee ees tec temaeeece cccciimecieicloaa conte 20, 000 

Brook (lout ee eacates daueiwso ee mele aetioe = Sea chee stiewoeeie Ss teweaee 100, 000 
4 IDE We (HRA Soe Cane EN enna. o Seon CC San eB et CoD Aone eneaEe 50, 000 

NVI eR fis a east ate eee ere od ree ee Staci cs eae ae wc ain | 1, 000, 000 
andlockedisa lm One psas een stents oe leisieeiaee Cee 50, 000 

ns langtiss. 2. case cece een ee Rain bowrtroutes te eye. eae eee «settee scene bis aeeee semen 10, 000 
Wiitie=fis hee Sian oe esas ec cee ec cnissici sain sina ce oesicniel 25, 000 

AAUGUIUS te ES S a See Black spothedstroutm wee eae nce acs oacce nM see aseenete coos s 25, 000 
TANCE! ec cies e ue Se aweee Raimbowitloubi- acess tecsaceaeciece Basie amas eine Seen misiee ene 10, 000 
WapaMy! fee soso ace Jonas wale JBIROOLS KOOKS oewoneaces nesecenee ieee diana achiziselleleierele eisai desis 25, 000 
NeweZealan Goo. ecaeccacae idence sae setes Ae REG Sea ao Ree Ee ame i he Eee amit 1,000, 000 

Quinnatismlmo mess feces teins saoocteesc ence wea cemeteries 300, 000 

TNGLENT as Gein pes PAGE| AEE CEE SERRE nen E Pre ee, nae Seen Pret ae Sate | 2, 635, 000 
| 

Cordial relations exist between this Bureau and the department of 
marine and fisheries of the Province of Ontario. The minister per- 
mits the Bureau to collect white-fish and lake trout spawn in the Cana- 
dian waters of Lakes Superior and Erie, and in return for this privilege 
the Bureau makes plants of fry near the international boundary or in 
the Canadian waters adjacent thereto. 

The eggs presented to the Argentine Republic marked the beginning 
of fish culture in that enterprising country. They were sent in care 
of a representative of the Bureau, were en route from forty-six to 
fifty days, and arrived at their destination and were hatched with an 
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average loss of less than 10 per cent. This is worthy of note, not only 

because it is probable that these eggs were transported a greater dis- 
tance than has heretofore been recorded in the history of fish culture, 
but also from the fact that they were taken across the equator, and 

then carried by team 300 miles over the hot sands of the territory of 
Neuquen, to be hatched at just the opposite season of the year to that 
in which they would naturally have hatched in their home waters. 

The eggs sent to the New Zealand government were also in charge 
of aBureauagent. The white-fish eggs were in course of transportation 
thirty-four days and the salmon eggs twenty-seven days, a journey of 
2,600 and 250 miles, respectively, by rail, and 6,600 miles by steamer, 
during which they were transhipped eighteen times in wagons, railway 
cars, and vessels before reaching their destination. The salmon eggs 
were delivered to the New Zealand inspector of fisheries at Auckland 
with an actual loss of less than one-half of 1 per cent, while the white- 
fish eggs were delivered at the same point with a loss of 10 per cent; 
in the reshipment from Auckland to Wellington by steamer there was 
a further loss of 10 per cent in the white-fish and a fraction of 1 per 
cent in the salmon eggs, probably due to the fact that they had to be 
transported during the final journey at a rather high temperature, 
there being no cold-storage facilities on board the steamer. 

NEW STATIONS AND IMPROVEMENTS. 

The purchase of the land selected for the new station at Mammoth 
Spring, Ark., was consummated June 24, 1904, and the preliminary 

topographical survey was at once begun. The site contains 15.52 
acres, is in the town a short distance from the railroad station, and is 

thus conveniently located for shipping fish and handling supplies. 
The water is obtained from a large lake or reservoir formed by dam- 
ming Mammoth Spring, which is a remarkable outflow of cold, pure 
water admirably suited to the propagation of fish. The deed of sale 
carries the right of drawing a maximum quantity of 1,200 gallons a 
minute from this reservoir. 

At Tupelo, Miss., two stock ponds, each 3} to 43 feet in depth and 
about 14 acres in area, have been completed, together with six cement 

rearing ponds ranging from 50 to 60 feet in length and 8 feet in 
width. These ponds are supplied with water from the wells by an 
open conduit. A foreman’s cottage, a frame building 50 by 29 feet 
and containing eight rooms, has been built, the grounds have been 
fenced and graded, roadways begun, and shrubbery set out. 
Owing to the exceptional advantages offered at Boothbay, Me., for 

the propagation of both lobsters and cod, it was decided to build and 
equip the station in the most modern and complete manner. The site is 
a rocky point of land, and stone quarried on the spot has entered largely 
into the construction of the new buildings, which are not only sub- 
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stantial but in keeping with their surroundings. On the property 
originally purchased are a seven-room frame dwelling, a small stable, 
and a storehouse, which, with some repairs, have all been utilized to 
good advantage. In July, 1903, the hatchery and a pumping plant 
were begun. The hatchery isa 14-story frame structure on a heavy 
stone-and-concrete foundation. The main part is 70 by 48 feet, with 
an extension 18 by 11 feet on the north side, surmounted by a tower. 
Besides the hatching room, 66 by 44 feet, which when equipped will 
accommodate several hundred million lobster and cod eggs, the build- 
ing contains a sleeping room, office, storage loft, closets, etc., is well 
lighted, has concrete floors, and is finished in natural wood. At a 
short distance from the shore has been built the pump house, circular 
in form and 22 feet in diameter. It is of heavy masonry to a height 
of 194 feet, and supports a tower containing a cedar tank with a 

capacity of 7,500 gallons. Leading from the bottom of the pump 
well a suction pipe extends into the water to a point 2 feet below 
extreme low-water mark, and a 6-inch pipe from the pump house sup- 
plies the hatchery. -Between the hatchery and the pump house is the 
boiler house, also of masonry, 31 by 30 feet. A frame storehouse and 
carpenter shop, 32 by 20 feet, has been built on the wharf, and a brick 
cistern is conveniently located near the buildings. 
Owing to the severe Maine winter and the rocky character of the 

site, which necessitated much blasting, progress was necessarily slow, 
but at the close of the year the buildings were ready for machinery 
and equipment. Two boilers and two pumps have been purchased and 
are ready for installation. On July 2, 1904, there was added to the 
property a third parcel of land of 1$ acres, making a total area of 
about 10 acres. This purchase included a 2}-story frame dwelling, 

containing 11 rooms, which can be easily remodeled into a superin- 

tendent’s residence. 
At White Sulphur Springs, W. Va., good progress has been made 

toward completing the station, and fish-cultural operations are in prog- 
ress on an extended scale. A residence has been constructed for the 
superintendent—a two-story building 53 feet square, erected on a 
brick foundation, containing 10 rooms and an attic, and heated by a 
furnace. Two stock ponds, respectively 0.45 and 0.24 acre in area 
and 54 and 6 feet deep, have been completed, and a third one, nearly 
0.3 acre in area, is well under way. Ten spawning ponds 66 by 12 feet, 
and six spawning ponds 20 by 8 feet, all from 2 to 24 feet deep, have 
also been constructed, Lines of supply and waste pipes for the ponds 
have been laid, a wagon bridge has been built over Harpers -Run, and 
the grounds have been graded and partly fenced. 
Improvements for which special appropriations were made have 

been in progress at several stations, resulting in increased efficiency 
and economy of operation: 
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At Neosho, Mo.,a 10-inch iron supply pipe has been laid in place of 
an old wooden conduit, and supply and distributing reservoirs, new 
troughs, machinery, and appliances were installed in the hatchery. 
Further improvements to the water supply are held in abeyance pend- 
ing the acquirement of a right of way. 

At Put-in-Bay, Ohio, the capacity of the hatchery has been increased 
by the purchase and installation of 760 additional hatching-jars, and 
iron supply tanks of a total capacity of 17,500 gallons have been sub- 
stituted for the old wooden one. There have also been extensive 
repairs to the buildings and machinery. 

At Duluth, Minn., the hatchery has been wired for electricity, 460 
feet of the supply flume have been reconstructed, the crib well has 
been deepened, and material has been purchased for a new pipe line 
and reservoirs. 

At Speartish, S. Dak., sudden floods pouring down the canyon, at 
the mouth of which the station is situated, have caused much damage, 

and haye necessitated the expenditure of considerable sums of money. 
The measures originally taken to prevent such damage haying proved 
insufficient, an old protective channel has been excavated to a depth 
of 8 feet and a width of 15 feet, and walls have been constructed of 

solid masonry for a large portion of the distance, with retaining walls 
where necessary. Besides the danger of floods from the canyon, the 
lower part of the grounds, including the pond system, is subject to 
overflow from Spearfish Creek, and to guard against this, 90 feet of 
stone wall was built. This wall; however, with a new bridge, was 
washed away during the extreme high water last spring. The water 
supply has been increased by the erection of a new cement dam which 
will open up a series of springs near the head of the canyon, and the 
reservoir has been lowered 8 feet to accommodate this extra supply. 
Much grading about the grounds and reconstruction of roadways has 
been necessitated by these changes. 

At the fish ponds in Washington, which are in the park system, 
much has been done toward beautifying and improving the grounds to 
bring them into accord with their surroundings, and this work is still 
in progress. The ponds have been altered to meet the present require- 
ments, and the supply and waste-pipe system has been modernized. A 
triangular frame storage building 58 by 51 by 50 feet has been erected, 
containing much-needed workrooms and storerooms. 

At Nashua, N. H., direct connection has been made with the city 

water system for protection against fire and to afford an emergency 
supply for the ponds, hatchery, and other buildings. Sewers have been 
laid, the piping system in the hatchery augmented, and all the build- 

ings put in good repair. 
At Northville, Mich., a series of 5 ponds, covering about 3 acres, has 

been sufficiently completed to allow the propagation of small-mouth bass 
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to be begun; the capacity of the hatchery for lake-trout eggs has been 
‘increased to 35,000,000 by the installation of more hatching troughs, 
additional pipe lines have been laid to the hatchery and ponds, and the 
drainage system has been enlarged. 

At Bozeman, Mont., a hot water heating plant has been installed in 
the hatchery, and other needed improvements are being prepared for. 

At Leadville, Colo., a 12-inch pipe line has been laid from Upper 
Evergreen Lake to the hatchery for the purpose of obtaining a new 
water supply, the former one not being sufficiently pure and being 
also subject to extreme changes of temperature. 

CPERATIONS OF VESSELS. 

Steamer Albatross.—On July 2, 1903, having on board the special 
commission to inquire into the conditions and needs of the Alaska 
salmon fisheries, the vessel left Port Townsend for southeast Alaska, 
where the investigation was begun at Boca de Quadra Bay. It was 

desired to visit as many of the fisheries as time would permit, and the 
itinerary embraced the island passages inthe vicinity of Metlakahtla 

and Loring, and extended northward via Wrangell, through Stephens 
Passage and Lynn Canal, to Skagway, returning by way of Dundas 
Bay through Chatham and Peril straits to Sitka. Thence the vessel 
proceeded across the Gulf of Alaska to Afognak Island, Kadiak Island, 
and the Shumagin Islands, Chignik Bay, Yakutat Bay, and back to 
Sitka. 

Shore parties visited canneries and salteries throughout the region 
under investigation, and examined the streams and lakes with refer- 
ence to biological conditions as well as the commercial aspects of their 
fisheries, while dredgings and collections were made by the ship and 
important material and data were obtained in the shore and deeper 
waters. The Shumagin Islands were visited for the purpose of deter- 
mining the desirability of inaugurating cod hatching at that point, and 
during a few days’ delay at Skagway a party explored the headwaters 
of the Yukon for the purpose of making collections and gaining infor- 
mation respecting the ascent of salmon in that river. On the return 
voyage from Sitka a number of canneries omitted during the northern 
trip were inspected, the vessel reaching Seattle September 9 and San 
Francisco September 24. From that date until February 17 the vessel 
was in port, during which time repairs were made and an engine and 
boiler were installed in a new steam launch. 

On February 17 the Albatross left San Francisco to take part ina 
study of the fishery resources of the California coast, instituted by the 
Bureau in cooperation with Leland Stanford University and the Uni- 
versity of California. The end in view was the exploration and develop- 
ment of the fishing banks, and operations were carried on in the 

F. C. 1904——2 
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vicinity of San Diego Bay, Cortez Banks, Santa Catalina Island, and 
Monterey Bay. The ship was continually engaged in collecting with’ 
intermediate and surface apparatus, and in making extensive dredg- 
ings and soundings about the regions under investigation. A line of 
dredgings was run 200 miles west from San Diego to the 2,000-fathom 
curve, and off Monterey to the 1,000-fathom curve. The work was 
brought to a close in June, and the vessel started for San Francisco, 

where she arrived on the 15th of the month. 
Steamer ish Hawh.—At the beginning of the year the 7%sh Hawh 

was undergoing repairs at Camden, N. J. These completed, she went 
to Woods Hole, Mass., arriving July 19, from which time until Septem- 
ber 11 she was occupied with duties in connection with the biological 
laboratory of the Bureau, her work consisting chiefly of a systematic 
series of dredgings through Vineyard Sound between Nobska Point 
and Gay’Head. At the close of the laboratory season the vessel sailed 
for Washington, going thence to Baltimore on October 8 for some 
minor refitting. She was engaged for a short period in the spring, 
beginning March 16, in the hatching of yellow perch at Chestertown, 
on the Chester River, Maryland, and on April 29 began the usual shad 
operations on the Delaware River, at Gloucester City, N. J. 

Schooner Grampus.—This vessel was engaged from the beginning 
of the year until August 8 in collecting egg-bearing lobsters along the 
Maine coast to supply the hatchery at Gloucester, Mass. On October 
5, after being docked and painted, she began the collection of brood 
codfish on the fishing grounds about Nantucket, No Man’s Land, and 
Block Island, continuing until about the middle of November, when 

she was laid up for the winter and her crew detailed to assist in the 
collection of cod eggs for the Massachusetts hatcheries. In April the 
collection of lobsters for the present season was undertaken, and the 

vessel was thus engaged at the end of the year. 
General.—Besides the usual minor repairs and renewals necessary 

to keep the smaller craft of the Bureau in good condition, more exten- 
sive alterations were made to some of the boats. The steamboat Cur- 
lew, attached to the Iowa station, was made more available for night 
work, which is often required, by the installation of electric light and 
searchlight, and by the extension of the deck house to afford sleeping 
quarters for the crew. A new boiler has been furnished the launch 
Petrel, and her machinery and hull have been thoroughly overhauled. 

- New copper tanks have been put in the steamer halarope, and needed 
alterations have been made in the arrangement of engine room and 
cabin. ‘Two new gasoline launches, 30 and 25 feet long, respectively, 
have been purchased, one for use at North McGregor, Iowa, in the 
collection of river fishes, and the other at Swanton, Vt., in extension 
of the sturgeon work. 
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INQUIRY RESPECTING FOOD-FISHES AND THE FISHING 

GROUNDS. 

Attention is directed to the appended detailed report on the work of 

the division of inquiry respecting food-fishes and the fishing-grounds. 
This important branch of the Bureau deals with the biological ques- 
tions which arise in connection with the economic fisheries and fish 
culture. It is particularly concerned with the exploration of lakes, 
streams, and salt waters; the study of the habits, growth, and distribu- 

tion of fishes and other aquatic animals; the experimental cultivation 
of desirable products not now the objects of cultivation, with a view 
to developing methods that may be applied on a wholesale basis; the 
investigation of the diseases of fishes under cultivation and in a wild 
state, the pollution of waters in its effect on fish life, and the encour- 
agement of biological research in the Bureaw’s laboratories and field 
operations. 

The special commission for the investigation of the salmon fisheries 
of Alaska, to which reference was made in the last report of the 
Bureau, concluded its labors in the fall of 1903, and shortly thereafter 
a preliminary report was submitted, embodying the general results of 

the investigation and making recommendations for the protection and 
promotion of the fisheries. This report was forwarded to the Sec- 
retary November 13, 1903; by him presented to the President on 
January 21, 1904, and by the President transmitted to Congress on Jan- 

uary 27, 1904, and printed as House Document No. 477, Fifty-eighth 
Conyress, second session. The most important recommendations of 
the special commission are the establishment of government salmon 
hatcheries under the control of the Bureau of Fisheries, and the placing 
of all matters relating to the fisheries of Alaska under the direction of 
the Bureau. 
Among the numerous special subjects which nave been under con- 

sideration with reference to economic questions are the oyster, sponges, 
blue crab, diamond-back terrapin, green turtle, and various fishes. 
The experiments in the artificial fattening of oysters and the cultiva- 
tion of sponges from cuttings have continued with satisfactory results. 
The raising of the diamond-back terrapin and the green turtle from the 
egg is receiving attention at points in Chesapeake Bay and on the 

coast of Florida. States in which inquiries have been made as to the 
fishery resources of particular waters are Maine, North Carolina, 

Indiana, California, and Arizona. 

STATISTICS AND METHODS OF THE FISHERIES. 

The work of the division of statistics and methods of the fisheries 
affords the only basis for determining the condition and trend of the 
commercial fisheries of the country. it isan invaluable criterion of the 
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necessity for and the results of fish-cultural operations of the gov- 
ernment and states, and is indispensable in furnishing a basis for 
legislation. 

The results of the inquiries in different regions with reference to 
the extent, condition, and methods of their economic fisheries, and of 
the investigation of special branches of the fishing industry to which 
attention has been given during the year are shown in the appended 
report of the assistant in charge. General canvasses have been con- 
ducted in the New England, South Atlantic and Gulf States, and the 
Hawaiian Islands, and special inquiries have been made into the con- 
dition of the vessel fisheries centering at Boston and Gloucester, Mass. ; 
the fisheries of the interior waters of Florida; interior lakes and 

streams of New York and Vermont; the Pacific cod and halibut fish- 

eries, and the whale fishery centering at San Francisco. There have 
also been very complete canvasses of the statistics and methods of the 
salmon industry of Washington, Oregon, California, and Alaska in 
conjunction with the work of the special salmon commission. 

MISCELLANEOUS ADMINISTRATIVE AND OTHER MATTERS. 

CHANGES IN PERSONNEL. 

Inthe death of Mr. Cloudsley Rutter, which occurred November 28, 
1903, the Bureau has lost the services of a very conscientious and efli- 
cient assistant. Mr. Rutter became connected with the Bureau in 
1897 as scientific assistant, and at the time of his death was naturalist 

of the steamer A/batross. He took anactive part in biological investi- 
gations on the Pacific coast, and his work on the salmon added much 
to the knowledge of the habits of those fishes. Mr. Rutter was suc- 
ceeded by Mr. F. M. Chamberlain, general assistant on the A/batross. 

The Bureau has lost another valued employee, Capt. S. J. Martin, 
whose death occurred June 10, 1904. Since 1888 he had rendered 
faithful service at his home in Gloucester, Mass., in collecting statistics 
of the important fisheries centering there. 

Mr. William Barnum, an employee of the Bureau since 1891, and 

for many years editor of the Bureau’s publications, resigned February 
12, 1904, to take the position of chief clerk of the Carnegie Institution. 

At the request of the minister of the Argentine Republic, trans- 
mitted through the Department of State, Mr. John W. Titcomb, 

assistant in charge of fish-culture, was granted leave of absence without 
pay for nine months beginning September 1, 1903, in order to make 
arrangements to inaugurate fish-cultural work on the part of the 

government of that country. 
Mr. E. A. Tulian, for a long time superintendent of the hatchery at 

Leadville, Colo., resigned in order to take fish eggs to Argentina and 
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to accept permanent service with that government with the title 
national fish-culturist of the department of agriculture. 

Myr. J. Frank Ellis, superintendent of the car and messenger sery- 
ice, was appointed assistant in charge of fish-culture for the period of 
Mr. Titcomb’s absence. 

On September 1, 1903, Mr. E. E. Hahn, who had served on the 
schooner Grampus since September, 1887, as mate and captain, was 
detached to take charge of the new station in course of construction 
at Boothbay Harbor, Maine. Captain Hahn was a thoroughly compe- 
tent and efficient officer, a practical fisherman of great experience, a 
proficient fish-culturist, and his services on the Grampus haye been 
invaluable to the Bureau. Mr. G. F. O. Hanson, first mate, was 
appointed to the command of the Grampus. 

Mr. John N. Cobb, statistical field agent, resigned June 30, 1904, 
to accept the position of assistant inspector of salmon fisheries of 
Alaska. 

PUBLICATIONS AND LIBRARY. 

The demand for the publications of the Bureau is increasing yearly, 
and the supply of many of the bound volumes and pamphlets has 
become exhausted. Much of the matter printed by the Bureau is of 
permanent interest, and requests for special articles continue for 

years. The second edition of the very popular and useful ‘* Manual 
of Fish Culture” has been entirely distributed, and a new edition, 
-with revisions, is much needed. There have been sent out to regular 

recipients and on the application of Congressmen and others 1,797 
bound volumes and 20,192 pamphlets. 

During the year the bound volume of the Report for 1902 was 
issued, together with the following extracts in pamphlet form from the 
reports and bulletins for 1902 and 1903: 

Description of a new genus and two new species of fishes from the Hawaiian Islands. 
By Dayid Starr Jordan and Barton W. Evermann. Bulletin for 1902. 

The fresh-water fishes of western Cuba. By Carl H. Eigenmann. Bulletin for 1902. 
The organ and sense of taste in fishes. By C. Judson Herrick. Bulletin for 1902. 
Rotatoria of the United States. IL. A monograph of the Rattulide. By H. &. 

Jennings. Bulletin for 1902. 
The plankton algae of Lake Erie, with special reference to the Chlorophycee. By 

Julia W. Snow. Bulletin for 1902. 
Description of a new species of darter from Tippecanoe Lake. By William J. 

Moenkhaus. Bulletin for 1902. 
Notes on some fresh-water fishes from Maine, with description of three new species. 

By William Conyerse Kendall. Bulletin for 1902. 
Habits of some of the commercial cat-fishes. By W.C. Kendall. Bulletin for 1902. 
A more complete description of Bacterium trutte. By M. C. Marsh. Bulletin for 

1902. 
Report on collections of fishes made in the Hawaiian Islands, with descriptions of 

new species. By O. P. Jenkins. Bulletin for 1902. 
The sponge fishery of Florida in 1900. By J.N. Cobb. Report for 1902. 
Aquatic products in the arts and industries. By C.H.Stevenson. Report for 1902. 
The utilization of the skins of aquatic animals. By C. H. Stevenson. Report for 

1962. 
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List of the common names of the basses and:sun-fishes. By Hugh M.Smith. Report 
for 1902. 

The fisheries and fish trade of Porto Rico. By W. A. Wilcox. Report for 1902. 
Statistics of the fisheries of the Middle Atlantic States. Report for 1902. 
Records of the dredging and other collecting stations of the U. 8. Fish Commission 

steamer Albatross in 1901-2. Report for 1902. 
Tsopods collected at the Hawaiian Islands by the U. 8. Fish Commission steamer 

Albatross. By Harriet Richardson. Bulletin for 1903. 
Birds of Laysan and the Leeward Islands, Hawaiian Group. By Walter K. Fisher. 

Bulletin for 1903. 
Notes on a porpoise of the genus Prodelphinus from the Hawaiian Islands. By 

Frederick W. True. Bulletin for 1903. 
Supplement to list of publications of the United States Fish Commission available 

for distribution. Report for 1902. 
A catalogue of the shore fishes collected by the steamer Albatross about the Hawaiian 

Islands in 1902. By John Otterbein Snyder. Bulletin ‘for 1902. 
Notes on fishes collected in the Tortugas Archipelago. By David Starr Jordan. 

Bulletin for 1902. ; 
Report of the Commissioner for the year ending June 30,1903. By George M. Bowers. 
Records of the dredging and other collecting and hydrographic stations of the U. S. 

Fisheries steamer Albatross. By Harry C. Fassett. Report for 1903. 

The Museum of Comparative Zoology, Cambridge, Mass., has pub- 
lished as Volume XLIII of its Bulletin, ‘* Reports on the Cephalo- 
poda,” by William E. Hoyle, based on collections made by the Fish- 
eries steamer A/baztross on its cruises to the west coast of Mexico, the 

west coast of Central America, and the Galapagos Islands, in 1891, 
and to the tropical Pacifie Ocean in 1899-1900. 

The library of the Bureau in Washington is gradually being made 
more complete in literature pertaining to fishing, fish-culture, aquatic 
biology, angling, oceanography, and related subjects. During the 
year the additions numbered 111 bound volumes and 369 unbound vol-. 
umes and pamphlets. Excellent working libraries have been main- 
tained at the laboratories at Woods Hole and Beaufort. 

THE AMERICAN FISHERIES SOCIETY. 

This representative society, composed largely of national and state 
officials devoted to the promotion of the fisheries, the cultivation of 
food and game fishes, and the protection of aquatic animals, met in 
annual session at the station of the Bureau of Fisheries at Woods 
Hole, Mass., July 21-23, 1903, George M. Bowers, United States Fish 
Commissioner, being president. An interesting series of papers was 
presented and discussed, and a prominent feature of the proceedings 
was the dedication of the memorial to Prof. Spencer F. Baird, pro- 
vision for which was made by the society at its meeting at Woods 
Hole in 1901. The memorial consists of a large granite boulder 
with suitably inscribed bronze tablet, and was set up in a conspicuous 
place on the lawn of the Woods Hole station. Special exercises 
attended the unveiling and dedication of the memorial, and addresses 

were made by Prof. W. K. Brooks, Mr. E. W. Blatchford, Mr. 
Livingston Stone, and Mr. Frank N. Clark. 
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LOUISIANA PURCHASE EXPOSITION. 

The exhibit of the Bureau at the Louisiana Purchase Exposition 
was duly assembled and installed under the direction of Mr. W. de C. 
Ravenel, representative on the government board, and was fully com- 
pleted when the exposition was formally opened on April 30, 1904. 
Although Mr. Ravenel had not been connected with the Bureau since 
February, 1902, he was, with the approval of the Secretary, asked to 
continue as representative until the close of the exposition, in view of 
his efficient services and his familiarity with exposition methods. 

The Bureau’s exhibit occupies.a separate building, adjacent to the 
main government building, and is a more complete and attractive dis- 
play of the kind than has heretofore been made. The aquarium, which 
is particularly complete in equipment and pleasing in design, has 
proved one of the leading features of the exposition. 

APPROPRIATIONS. 

The appropriations for the Bureau of Fisheries for the fiscal year 
1904 were as follows: ; 

Sines) hs en ee (OSs SAAS SA on SOS ee eee $250, 140 

Miscellaneous expenses: 
JNGien IME SRRIOIN FORE Se COS AR OES oes oC ene See eae ee ee _ 12,500 

RropamiiOnvGnto@d-tieness> 5. 5. ..\4- sa 25 265 s2te coe eka st a bes Smee 200, GOO 

iniguinys respecting, [60d =Hishes s2- 5-2 2252-525. --5 06 site Goce eee eee 22, 500 

Someta MMA E EN oe a, aa epee aie ic ores oa.ai in cie'sme nis eee wisicle a eis 7, 500 

MaMinienaneero le vesse lamer tas sea ee Noe coer aes wire Catia is are Salm 45, 000 

For the establishment of a new station at Mammoth Spring, Ark -....---- 25, 000 

For the purchase of additional land, for improvements, and for completion 

of stations at— 
BooeibayelarDory Wes. 2: saSe cesta = a= 3 eee ieee ee enna 10, 000 

RN MERELS td MEA SNITOSS Wa WV Beso cierto wc nce Se wi ine Sie ww wien cle 10, 000 

INGORNO MNO Mee aee anes Sesee San cise so stcaia ac Swiceios Seweeseeceas 12, 500 

Pamine bay OMIO tae. ce ae seo aaa nc aie ae tects Se cee emet east e 7,500 

Delle, Mihm Ae see oe see SoS Se ears oe ee ga ae A aes 2, 000 

PSUR SGNAES NY USAID bo es a ee ee a eee eee 10, 000 

For improvements and completion of stations at— 

Pian pOnUn seas nINebOns Din Cs coe 2s oo ye sec soe ese e eee cecnsces 7, 000 

INGEN lees Eso eb ooo See Dene BBE Cane Rea oe ae ene eee 5, 000 

IB iyo) deans ae Oe ne ee eee ee 6, 000 

IN orstlacyallll sae Minn ln eran tee Steet A el ets, ne eRe Fhe dS eek eee 5, 000 

RG zemanhe WO Mieee ns see eee cise eee ac tec ko acincm ne ceraese 3, 500 

Herel Willem @ Ol Ome ae tt eee ooo ee ie ears Seneca cs cleiciole scone 3, 800 

WOR mepsrsO Steamer AUC OSS | cna 2 os \s a co kew acon cees ss sebe dee sass anaes 28, 000 

PUL eMaSe On NWO AUMCMCSS m5 2c 255 soca ap ona cielecscsas+ ase een ceneee 2, 000 

A report of expenditures under these appropriations will be made 

in accordance with law. 
GroRGE M. Bowers, 

Commissioner. 





REPORT ON THE PROPAGATION AND DISTRIBUTION OF 

FOOD FISHES. 

By Joun W. Tircomp, Assistant in Charge. 

GENERAL RESULTS. 

The usual work of propagation and distribution of food fishes was 
prosecuted during the past fiscal year, 44 species receiving attention 
at the various hatcheries; many of these species and four or five addi- 
tionai were collected from the overflowed lands of the Mississippi and 
Ilinois rivers; and the lobster also was propagated. The total output 
was 1,267,334,385 fish and eges, exceeding that for all previous years 
except 1902. 

The total output maintains a more or less constant increase from 
year to year, but the results from any particular branch of fish cultural 
work necessarily vary, owing to seasonal conditions. Shad operations 
were prosecuted with the same energy as heretofore, but in spite of 
all possible efforts there was a marked decrease in the number of 
eges collected at every station. At Bryan Point this was somewhat 
compensated for by the fact that the yellow perch work, conducted at 
the same time, was attended with very good success, over 23,000,000 
young perch being hatched and planted in the Potomac River. At 
Gloucester, N. J., on the Delaware River, where the /7sh //awk was 
engaged in the collection of shad eggs, the season was especially 
poor for the conimercial fishermen and but few ripe shad were caught. 
The natural spawning grounds on the Delaware appear to have under- 
gone an entire change, and Howells Cove, one of the best spawning 

grounds on the river a few years ago, which yielded in 1901 nearly 

50,000,000 eges, produced the past season 344,000. At Edenton, N. C., 
the shad season was the most unsuccessful in point of eg@ collections 
since the establishment of the station. At Battery station, Mary- 
land, at the mouth of the Susquehanna River, about the average 
number of eggs was taken, the output being 37,397,000 eggs and fry. 

The total product of this station was materially augmented by the 
hatching and distribution of 29,850,000 white perch. 

45) 
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The salmon work on the Pacific coast was unusually successful. At 

Baird, Cal., all previous records were exceeded, the total output, 

including that of the auxiliary stations, being 66,948,484 eggs and fry. 

Even more eges might have been collected had it been possible to 

secure sufficient men to do the work. The results at Clackamas, 

Oreg., and its substations likewise exceeded those of all previous 

years, and the output of Baker Lake station, in Washington, with its 

substation at Birdsview, was more than double that of any year in its 

history. The Baker Lake station is the only one where the blueback 

salmon can be propagated. 
A marked change in sentiment in regard to the artificial propagation 

of salmon is noted among the Pacific coast salmon fishermen and pack- 

ers, who are reluctantly yielding their prejudice, and it is interesting 

to note that fishermen who refuse to acknowledge the beneficial effects 
of the work are frequently found basing their plans upon the run of 
fish expected as the result of certain plants made from the Jhatcheries. 

It appears that a few years ago they depended very largely upon the 

July run as the mainstay of their business, the August run furnishing 

a flabby and inferior fish. In the past two years there has been a small 

July run, and the increasing run through August and into September 
has been of the same quality as were the fish which formerly were 
taken in July. The fishermen, therefore, believe that the change has 
been brought about by artificial propagation, and go into considerable 

detail to follow out their reasoning. 
The striped bass work, taken up experimentally during the fiscal 

year 1903 at Weldon, N. C., with such encouraging results, was con- 
ducted on a much larger scale and with sufficient success to warrant 
extending the field of operations, if it is possible to find places where 

spawning fish can be obtained in sufficient numbers. For the purpose 

of collecting eggs from fish caught by local fishermen, 9 field camps 
were established along the banks of the Roanoke River between 
Roanoke Rapids and Halifax, N. C., a distance of nearly 20 miles. 
Although the run of fish is said to have been several times smaller 
than was ever before known, the results were most satisfactory, a total 
of 13,683,000 eges being taken and yielding 7,219,000 fry. The out- 
put of the station was not as large as was anticipated, there being a 
loss of fry due to the fact that certain features of the hatching appa- 
ratus were special and not fully perfected when the operations began. 
The defects were remedied as soon as discovered, however, and another 

season no such loss will occur. 
The output of Atlantic salmon depends very largely upon the amount 

of money invested in adult fish, within the limits of the market supply. 
At the Craig Brook station in Maine the salmon obtained by purchase 
from the owners of the various weirs in the towns of Verona and 
Penobscot during the preceding June and retained until ripe produced 
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8,484,000 eggs and were then liberated. The feature of this work to 
be noted is that it is evident the commercial salmon fishery on the 
Penobscot is maintained entirely by artificial propagation, few, if any, 
of the adult fish being able to escape the weirs and reach the natural 
spawning grounds. Most of the eggs taken for the hatchery, after 
being sufficiently developed to bear the journey, the last 18 miles of 
which was made on sleds, were transferred to a substation recently 
established for this purpose at Little Spring Brook, on the upper 
Penobscot River, and the fry were scattered in the east branch of that 
stream. In other words, the distribution, which has heretofore been 

effected by transporting the fry in cars, was made this year practically 
in the form of eggs, the special object of the change being to hatch 
and plant the young fish at points much nearer their natural home in 
the headwaters of the river than is possible when they are hatched at 
Craig Brook. Here the parent fish would undoubtedly have spawned 
had they been able to pass the many devices set for their capture in 
the lower reaches. 

The importance of establishing a subsidiary station on the upper 
Penobscot was regarded as paramount to the operating of the Grand 
Lake Stream station, where eggs of the landlocked salmon are col- 
lected. Asa result, there wasa falling off in the total output of land- 
locked salmon, but the Green Lake station produced a large quantity 
of this valuable species. The demand for landlocked salmon within 
the limits of Maine, where nearly all the eggs are collected, and also 
in other States where this fish has been successfully acclimatized, 
exceeds the supply, and an attempt will be made to increase the output 
during the coming year. 

Although cod propagation was prosecuted vigorously, the results 
were extremely unsatisfactory. The exceedingly cold and stormy 
weather, together with the scarcity of fish from the inshore fisheries, 
ofiset the efforts of the collecting force, and many of the commercial 
fishermen found it not worth while to keep their boats in commission. 

At Woods Hole the collection of eggs of the winter flounder was 
not undertaken at the usual season because the fishing grounds were 
covered with ice. When the ice disappeared, it was found that the 
low water temperatures had retarded the spawning of the fish fora 
month, and the season’s work in this branch was very satisfactory. 

At the end of the season several small lots of pollock eggs were 
received, which produced 1,246,000 fry. 

The following innovation in lobster culture is worthy of note: Asan 
experiment, 7,081 seed lobsters were impounded and retained through- 
out the winter. In the spring, although only 4,748 remained, all of 
these produced eggs except 630. The pound was leased with the idea 
that the Boothbay hatchery would be ready to receive the eggs, but it 

Se”) 

became necessary to transfer the fish-cultural operations to Gloucester 
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temporarily, and as a result the Gloucester station was enabled to dis- 
tribute 97,200,000 lobster fry, the largest product of this species in 
the history of the station. While the mortality among the lobsters in 
the pound was great, the unusually severe winter was particularly 
unfavorable for the experiment, conducted as it was in a small shallow 
pound. Persons in Portland and Boston who impound lobsters on the 
coast of Maine reported an unusually heavy loss in stock and attributed 
it to the intensely cold and stormy weather. 

More than three-fourths of the lobsters impounded for this experi- 
ment were of Nova Scotia origin. During the spring months the 
Maine lobster dealers send both sailing and steam smacks to Nova 
Scotia to secure cargoes, and this work is continued until June, when 
interrupted by the close season in Nova Scotia. Upon arrival on the 
Maine coast nearly all of the lobsters are impounded and held for the 
high prices of the summer trade, and as they lay their eggs while 
confined in the warm water of these inclosures, large numbers of 

egg-bearing lobsters are taken out. The stock for this experiment 
was obtained at the time the impounded stock of the fishermen was 
transferred preparatory to being marketed. 

In making the collection of lake-trout eggs in Lakes Superior and 
Michigan the extremely cold weather and high winds prevailing the 
greater part of the season frequently prevented the lifting of nets for 

several days in succession, and considerably reduced the quantity of 
eges collected. Many of the eggs became water hardened before they 
were fertilized, while others were frosted in the spawning tanks. 
Another obstacle to the success usually attending this work was the 
interference of the Michigan game warden, who claimed the right to 

supervise the Bureau’s operations during the close season. It is the 
practice to employ tugs, engaged in commercial fishing, for the pur- 
pose of collecting spawning fish in these waters, and in the controversy 
the work of these tugs was interrupted for several days. The question 
was appealed to the courts, which enjoined further interference on the 
part of the game warden; but the time lost was sufficient to materially 
affect the quantity of eggs taken. 

It is necessary to record also that the output of white-fish on the 
Great Lakes was much below that of the two previous years. On the 
other hand, this shortage is largely compensated for in the fact that 
the output of pike perch exceeded that of any previous year in the 
history of the Bureau, Put-in Bay station alone producing 244,275,000 

eges and fry. 
The work of propagating the small-mouthed black bass, begun last 

year, has been continued experimentally at several stations with very 
encouraging results, and it is believed it will be possible another year 
to meet all demands for this very desirable game fish. Its propaga- 
tion has now been taken up at Northville, Mich.; White Sulphur 



REPORT OF THE COMMISSIONER OF FISHERIES. 20 

Springs, W. Va.; Wytheville, Va.; Cold Springs, Ga.; Erwin, Tenn., 
and to a small extent at St. Johnsbury, Vt., the waters at all of these 
points having proved congenial. At some of these stations the large- 
mouth black bass also was propagated, and at the San Marcos, Cold 

Springs, Wytheville, and Northville stations the output of both 
species exceeded that of any previous’ year. The Tupelo, Miss., 
station has not yet been completed, but sufficient ponds were con- 
structed to allow of the production and distribution of 13,500 
fingerling bass of the large-mouthed species. 

The propagation of the eastern brook trout, black-spotted trout, and 
rainbow trout was conducted on the same lines as heretofore, the out- 
put exceeding that of past years. In this connection the stations at 
Leadville, Colo., and Spearfish, S. Dak., are worthy of special men- 
tion, the product of each being far in excess of that of any previous 
year. 

The usual exhibit of fish and other aquatic animals was maintained in 

the Central Station aquarium, at Washington, D.C., and, although small, 
continued to be attractive to a large number of visitors daily. In addi- 
tion, the hatching of shad and various species of trout was conducted 
on a small scale for exhibition purposes. 

ACCLIMATIZATION OF FISH. 

The waters in the Black Hills of South Dakota were originally 

devoid of trout, but they now afford a source for the collection of eggs 
and contribute to the output of the Spearfish station, though the bulk 
of the black-spotted trout produced at this station is derived from eggs 
taken at a subsidiary station in Yellowstone Park. The waters -of 
Colorado furnish another illustration of the successful acclimatization 

of fish, in the fact that the eastern brook trout has become so firmly 
established there that it is now possible to collect more eggs of this 
species from the natural streams and ponds at the subsidiaries con- 
nected with the Leadville station than are collected from any station 
in the east, where the fish is native. 

The demand for rainbow trout has exceeded the supply in some 
parts of the country where its introduction has been especially success- 
ful. It is frequently called for by applicants who want it because it 
is different from the native species, and it is a favorite for acclimati- 
zation in foreign lands. Not far from Paris, France, is a large com- 

mercial hatchery devoted entirely to the propagation of rainbow trout, 
the annual product being 100,000 fish of market size, besides the sale 
of eggs and alevins for stocking preserves. In some states the aceli- 
matization has not been successful, and this is particularly true of the 
waters of New England, where many plants have been made and have 
resulted in the production of only a few adult fish. With the excep- 
tion of some lakes in Massachusetts, it is not known that the rainbow 
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trout has obtained a sufficient foothold in any New England waters to 
maintain itself by natural reproduction. Enduring as it does a some- 
what higher temperature than the native trout, it was hoped it would 
succeed in waters which, owing to deforestation or other causes, have 
become unsuited to the latter. 

The successful acclimatization of the steelhead trout in Lake Super- 
ior and other inland waters makes it desirable to propagate this species 
ona larger scale. The latest reports from Lake Superior give infor- 
mation that the steelheads spawned last spring in nearly all of the 
tributary streams along the north shore of the lake. 

The landlocked salmon has been successfully introduced in several 
ponds in Maine where it is not indigenous, and in Pierce Pond with 
marked results. This pond is 9 miles long, about three-fourths of a 
mile in width, and over 100 feet deep in places, and is practically land- 
locked. The plant was made eight years ago and forgotten until the 
summer of 1903, when one specimen was caught weighing 163 pounds, 
one 14 pounds, several 12 pounds, and some 9 and 7 pounds. Quite 
a number weighing 5 pounds were caught, and these were the smallest 
taken. When the above information was received, these salmon were 

said to be quinnats, the result of plants made nine years ago, but an 
investigation has demonstrated that the introduction of the quinnat 
salmon proved a failure. It would be interesting to learn the results 
of a similar investigation of the reported success in acclimatization of 
quinnat salmon in certain fresh-water lakes in France. 

FISH-CULTURAL NOTES. 

In addition to the regular work of propagation, fish-cultural experi- 

ments have been conducted at various points. 
It being a recognized fact that landlocked salmon from Green Lake, 

Maine, have a much greater average weight than those from Grand 
Lake Stream, it was determined to compare the rate of growth by 
carrying through the season at the Craig Brook station parallel series 
of fish from these waters. It was shown that under similar conditions, 

and with the same water supply for a given length of time, landlocked 
salmon of Green Lake grew more rapidly than those of Grand Lake 
Stream; the Green Lake fish also showed greater endurance, there 
being a smaller mortality among them than among the Grand Lake 
Stream lot. 

For observation and experiment in the domestication of landlocked 
salmon, one brood hatched from the eggs of 1899 was maintained in 
the most capacious pond available, and a special study was made of 
the development of the reproductive organs and the character of the 
offspring. The lot comprised 173 fish, confined ina pond with an 
area of 45 by 60 feet and a mean depth of about 6 feet, and in Novem- 
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ber, 1903, they yielded 9,000 eggs, from which 4,930 fry were hatched 
in April and May. The parent fish had been dieted several months 
preceding their spawning, being fed very sparingly for a time and at 
last subjected to a lengthy fast, but this did not suffice to insure prime 
quality in the eggs, which distinctly lacked normal vigor. It has been 
suggested that to secure good results it may be necessary to supply a 
more natural food than the hogs’ plucks, on which the fish have sub- 
sisted all their lives. Another brood of landlocked salmon hatched in 
1901 is held to secure data as to the comparative rate of growth and 
eventual size of fish derived from Grand Lake Stream and Lake 
Auburn. 
A small number of albinos was discovered among the landlocked 

salmon hatch of 1903, and at the end of the year these fish were 
apparently healthy and vigorous, 25 remaining out of the original 28. 

At the Baker Lake station, in Washington, it has always been a 
very difficult matter to trap the fish which pass through the lake and 
ascend the tributary streams to spawn, owing to the fact that these 
tributary streams are of glacial origin, flow through a narrow gorge, 
and are subject to such tremendous floods that no fish racks can with- 
stand them. Upon the recommendation of the superintendent a trap 
similar to that used on Puget Sound was conveyed in sections over a 
pony trail to the lake, put together, and set up in a depth of from 1 
to 60 feet at low water, the piling and webbing being made 15 feet 
above low-water mark to insure the capture of fish during high water. 
Tt was set at the outlet of the lake, and although not installed before 
the run of fish had begun, its practicability was demonstrated and the 
product of the station was doubled. Still greater results may be 
expected the coming season. 

As the fish were caught when entering the lake, most of them were 
unripe. Two inclosures were therefore constructed for holding the 
unripe fish—one of webbing and piles 100 feet wide by 200 fect long, 
with an average depth of 6 feet during low water; for the other a 
slough which flows into the lake was utilized. This slough has a large 
and constant, though very sluggish, flow of water through it, and con- 
tains deep holes. There was no apparent difference in the quality of 
the eggs, but the fish held in the former inclosure were continually 

working against the webbing and became more or less fungused. This 
was especially noticeable among the male fish, many of which became 
caught in the webbing by their teeth. The fish in the slough inclosure 
lay quietly in the deep holes, making no effort to escape, and were in 
perfect condition at the time of spawning. Many of the fish were 
thus held for two months, and there was no apparent difference between 
their eggs and the eggs of those which were found ripe and stripped 
immediately after being caught. This is the first occasion on which 
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the Bureau has been successful in the penning of the Pacific coast sal- 
mon for an extended period, but it must be borne in mind that the 

water at Baker Lake is always at a much lower temperature than the 
water at any other station where salmon operations are conducted. 

The method of killing and bleeding the fish by cutting off their tails 

before taking the spawn has been adopted at this station, and the use 
of a normal salt solution for washing the eggs has not been found 
necessary if the fish are properly bled. 

The method of taking spawn at the Clackamas hatchery and its sub- 
stations was similar to that of previous years, but several experiments 
were tried to test the efficacy of bleeding the fish prior to taking the 
egos, and the adyantage of this method, if any, over the use of a normal 
salt solution for washing the eggs. Experiments were also made to 
determine whether or not eggs should be washed before they are trans- 
portedy A million eggs were taken by killing the fish and extrud- 
ing the eggs by hand pressure; the eggs were then washed and ferti- 
lized, and they hatched with a loss of 10.6 per cent. Six hundredand 
eleven thousand eggs were taken by killing the females, bleeding by 
cutting off the tail, pressing the eggs out by hand, and washing them 
with a normal! salt solution. This lot hatched with a loss of 18.7 per 
cent. Two million six hundred and fifty thousand eggs were taken by 

killing the fish, bleeding them by cutting off the tail, pressing the 
egos out by hand and fertilizing without washing. These hatched 
with a loss of 9.9 per cent. Seven hundred and fifty-four thousand 
egos were taken from fish which were killed and not bled, the eggs 
being taken by incision and washed ina normal salt solution before 
being fertilized. The loss in this case was 3.8 per cent. Two million 
five hundred and ninety-three thousand eggs were obtained by killing 
and bleeding the females, then taking the eggs by incision and washing 
without the use of the normal salt solution. The loss in hatching 
amounted to 1.5 per cent. Six hundred and nine thousand eges were 

taken by killing and bleeding the fish, taking the eggs by incision, 
and washing ina normal salt solution. These hatched with a loss of 

2.02 per cent. One hundred and seventy-six thousand eggs were 
taken by incision after killing and bleeding the fish, and washed in 
a normal salt solution. These hatched witha loss of 1.9 per cent. 
The experiments were not concluded. 

A large number of young salmon, the product of eggs obtained at 
various substations, were reared to the fingerling stage and marked 
before being liberated. The adipose fin was removed on all, and in 
order to identify the different lots the fish hatched at Clackamas were 
given an additional mark by removing the anterior portion of the 
dorsal fin. The posterior half of the dorsal fin was removed from the 
fish produced at Little White Salmon, the anterior half of the anal 
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from those from Mill Creek, California, and the posterior half of the 
anal fin on the ones from Rogue River. Some of the fish first marked 
were held over three weeks before being liberated, and their health 
did not seem at all affected by the mutilation. 

Experiments at the Rogue River station, in Oregon, indicate that 
green eges can best be transported over the rough roads by transfer- 
ring them to canton flannel trays before the milt has been washed 
from them. 

At the Bozeman station the superintendent continued his experi- 
ments in the artificial feeding of grayling fry. Blood was last year 
regarded as the most desirable food for young fry, and this season’s 
work has confirmed that belief. When the fry were placed in the 
nursery ponds it was observed that they picked off the small organ- 
isms lodged there, and, in imitation of the natural conditions, bunches 
of water cress dipped in blood and liver emulsion were suspended in 
the hatching troughs for the fry to feed upon. This device having 
proved fairly successful, it was adopted in the nursery ponds, which, 
being supplied with creek water, contained also small crustaceans and 
other natural food. 

At the Wytheville, Va., station some experiments have been made 

to test the merits of azotine, a stockyards preparation, in comparison 
with liver as food for trout. By way of preparation the azotine was 
mixed with wheat middlings in equal parts, cooked into a mush, and 
before feeding was pressed through a screen! The preparation is 

nutritious, but unsuited to the delicate stomachs of small fry. After 
the fish are two or three months old it appears to agree with them when 
givenalternately withliver. The experiments have not been conclusive. 

It was noticed at the Put-in Bay station that the eggs of pike perch 
which were placed on the batteries where they received the most light 

and sunshine hatched in less time than those situated in the darker 
part of the house; it was also noticed that those hatching in the shortest 
time produced the greatest percentage of fry. No direct experiment 

was made along these lines, but the difference was sufficient to attract 
the attention of the superintendent. 

It is reported by Mr. Alex. Herbster, of Put-in Bay, that a pike 

perch weighing about 8 pounds, in ripe spawning condition, was 
eaught by him with hook and line through the ice on January 14. 

The earliest previously recorded date for the spawning of pike perch 
in Lake Erie is in the month of April. 

In the striped bass work at Weldon, N. C., the smailest yield of 
eggs was 14,000 from a 3-pound fish, and the largest was 3,220,000 
from one of 50 pounds. The largest yield of eggs previously recorded 
is 2,200,000 from a fish whose weight is not given. It is reported 
that there is an early and a late run of striped bass, with color 

F. C. 1904—3 



34 REPORT OF THE COMMISSIONER OF FISHERIES. 

markings and shape so different that all experienced fishermen can 
easily distinguish them, the two runs being known as ‘*‘long rock” 
and ‘‘short rock,” respectively. . 

On the Ist of April, 2,770,000 eges were taken from a flat-fish 
caught in Woods Hole Harbor. The fish was 18 inches long, 10 inches 
wide, and weighed. 33 pounds after being stripped. The greatest 
number previously recorded as having been taken from one fish is 
1,462,000, from an individual of about the same size. 

The impounding of lobsters throughout the winter was not only a 
success in the increased product of young lobsters, but it was noticed 
that the eges from the impounded lobsters were more fully developed 
when taken from the pound than were the eggs of lobsters collected 
elsewhere at about the same time. The eggs began hatching May 21, 
fully a week earlier than in any previous season, and three weeks earlier 
than the other lobster eggs on hand at the same time. The eggs from 
the impounded lobsters also revealed a more uniform development 
than the others, quite 75 per cent of these hatching before the others 
had begun to hatch in any quantity. There were also remarkably few 
bad eggs, the loss being estimated at not over 2 per cent, while the 
loss in the eggs from other sources ran from 6 to 10 per cent. The 
greater maturity of the impounded product, as well as the more uni- 
form development, can be accounted for by the fact that these lobsters 
were in a shallow pound where the water would naturally be of a 
higher temperature than the deeper waters of the ocean, from which 
the other lobsters were obtained. The same course of reasoning holds 
good only indirectly in accounting for the superior quality of the 
eges. 

OPERATIONS OF THE STATIONS. 

The stations and substations at which fish-cultural operations were 
conducted in 1904, with the persons in charge, are shown in the 

appended statement. The subsidiary stations mentioned have regu- 
larly established plants for the conduct of fish-cultural operations, and 
in some instances are more productive than the permanent stations 
with which they are connected; none is provided with a personnel, all 
being operated under the direction of the superintendents of the 
stations with which they are respectively connected. It is customary 
to detail some one from the personnel of the regular station to assume 
direct charge while operations are being conducted at the substation. 

Several temporary field stations are annually operated from some 
stations, but these are not given in the following list. In such cases 
the work is of short duration, with few, if any, permanent fixtures. 
For illustration, collections of landlocked salmon and brook trout 

egos are annually made at several field stations connected with the 
Green Lake station in Maine; for the St. Johnsbury station large 
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collections of brook trout eggs are made at three small subsidiary 
stations operated simply during the spawning season and until the 
egos are sufficiently well developed to bear transportation to St. 
Johnsbury. 

Stations and substations operated in 1904. 

Name and location. Superintendent. 
) 

Geta sce Ot 3 see ee iiee <a cnlerele cc cams f= aw ilnisinisia/aja eB isis wancee E. E. Race. 
CralePpH rook Mast Orland. Neen. - cnc case cs nicicon cielo cicenice wicnmes Charles G. Atkins. 

Upper Penobscot, Me. 
IN ida ti She NPs Ege mrecie rs Sos Sicic cca Se cia owe nigeniclaeh oe ate ose se ecw ee | W.F. Hubbard. 

Sunapee Lake, N. H. 
trea REM ENULS [OCIS AVGEs = clele)s cin, 2'nla/a.ciaiainc sieiero etoteraisiaca syeietareleie Mlere/elssta<icicies | BE. N. Carter. 

Swanton, Vt. 
CMC E SECT ONE ARS ysracss arate cess wie aa een se as iomleticideace cee C. G. Corliss, 
Wit Ga SPT OVG NT AGS oe 5 ocean tects sete nicieie eo sleinisiaise xiccise cde ele esicie E. F. Locke. 
Cupevancentt, Ne Voor nccencscscccee ne ST rs ea eee ee | Livingston Stone. 
PLCHIMET SANS op hal Wiha cereee mer cera calcio s wioicise fe elcinijecioeinsae at | J. A. Smith, commanding, 
PM Uber Vs avn! Ge Grace, MMe «<n <2). cn we. cnc oe cinie iejee occas sais | Alexander Jones, 
BTV ABE ONGs MGs set Jase cigasiee Soin s'cinen sou cewsise ecelewemes steels R. W. Owens. 
Centralistation, Wasbimeton, DSC. s 0. ses ccs bocccc sees cece since John EK, Brown, « 
HUSH Ies; Vy aa Ml eGON DS CT ss < <i oie ooo aisle sinincis's csieie sce ndesce C. K. Green. 
NORV teal eva Wie teetees ats ee eit s in iaike ccm Gceiasisieisie se eewiidere cece George A. Seagle. 
White Sulphur Springs, W. Va...-.... R.K. Robinson. 
Erwin, Fishery,.Tenn ............ .| Alexander Jones, 
Cold Springs, Bullochyille, Ga -. 
PRR op VER eee ie its | cele enero aie ce anne one ein etnaqnesting 
EPA OPES TNR ERIN sera ects asctegs aps) Sicicie wieiis ls ninieje mw cewin See Bea bivemesaeeeeeee 

Weldon, N.C. 
Put-in Bay, Ohio 
PERN UN UesP INN Glee atta soo sel eioloise sidinikie sie nou os ainielniccie nie acini 

Detroit, Mich. 
Sault Ste. Marie, Mich. 
Charlevoix, Mich. 
Alpena, Mich. 

PCL CGH MUNIN ee acters - Snicte cin cis nels anni cin Sea cin nae awe ctencckces 
RO UTTTT Cype bee ee ara tad oreo erobpeetassinse ic fooreinlainialaie ele’ aete ele nicisieisynwiaie 
IWERTFOMERUC ILO Walle Serer oe cin s ce alneits Sein on cle cle oumuisocoun cake 

Bellevue, Iowa. 
North McGregor, Iowa. 

INCOSE WEG Spero eats elnseiclaie cts) oie cle,<cie Reine ai sinisie’s sjrle aisiaicineictmiarsae 
Ret MIESD Te OMe Reena aaa eee s Seevets woe nis cm ce cjee eyeica ners me cis } 
RE OVHILGH © OUD rye annrae ascie oe menaininn,o ate Sia, seneisicicis widwwleeieicies eiseesceell 

Grand Mesa Lakes, Colo. 
Spearfish, S. Dak 

West Thumb, Yellowstone Park. 
SESE ZO ERLE VIMO RE Ge = y-t cs. re cine ctesepeicajeiais,cialeisjsie/e Sivisisine wiciceisecseeeeae 
BES ED STM Grd tera tae sec eh nie wine ereiavcleere alele app ore = slajeisinie wicic ieleisle ejgwies 

Battle Creek, Cal. 
, Mill Creek, Cal. 

Clackamas, Ore 
Little White Salmon, Wash. 
Big White Salmon, Wash. 
Rogue River, Oreg. 
Eagle and Tanner creeks, Oreg. 

LSS TeSre TODO) ST Sn ee ee oe eee 
Birdsyiew, Wash. 

we we ee we eee ee eee tee eee eee nee ence 

J.J. Stranahan., 
C. P. Henkel.a 
S.G. Worth. 

8. W. Downing. 
Frank N. Clark. 

S. P. Wires. 
S. P. Bartlett. 
R.S. Johnson. 

H.D. Dean. 
J.L. Leary. 
E. A. Tulian, W. T. Thompson. 

D.C. Booth. 

James A. Henshall. 
G. H. Lambson. 

Claudius Wallich. 

Henry O’ Malley. 

aJIn charge. 

Fish and eggs furnished for distribution by the stations of the Bureau of Fisheries during 
the fiscal year 1904. 

Station and name of species. 

Green Lake, Me.:a 
Paro eked sali Ons ceeteac sat oe Sel scion os ane lee eee eataiovemiare 
LOOKS N OU bee acta see el ecm Some ok Henle eee cw error Meee 

Craig Brook, Me.:@ 
Landlocked salmon 
Atlanticisalmon’. 1 ....2 2.2.6 df 
SEO ORS ETOUULER seiemtetee ane Seiloce soca e wine Sissies! os emlekees 

| Fingerlings, 
Eggs. Fry. yearlings, 

and adults. 

122, 500 18, 000 318, 800 
50, 000 POLSHOGDN esc jscade. tenes 

772 28, 200 
2,566, 716 369, 000 

3138, 665 82, 300 

aIn addition to the above, the following transfers of fish and eggs were made: 
From Green Lake to other stations, 37,000 landlocked salmon eggs. 
From Craig Brook to Nashua for rearing, 48,785 brook trout fry. 
From St. Johnsbury to Craig Brook, 400,000 brook trout eggs; to Nashua, 75,000 brook trout fry for 

rearing to fingerlings. 



36 REPORT OF THE COMMISSIONER OF FISHERIES. 

Fish and eggs furnished for distribution by the stations of the Bureau of Fisheries during 
the fiscal year 1904—Continued. 

1 

Station and name of species. Eggs. 
Fingerlings, 
yearlings, 

and adults. 

Nashua, N. H.: 
Landlocked salmon 
Brook trout 
Rainbow trout 
MGC TUTOU Bs cle orewclae Sie wie wile Srarer= ais wicies nota iereietoteteietere is stelaversiaiai= ai 
Golden trout 
Janadian red trout 
Grayling 

St. Johnsbury, Vt.@ 
Landlocked salmon 
Brook trout 
Rainbow trout 
Steeles ditroulbea mee cece rae ae errereeeee aie eae isin el=alelel= = a= 
AGONY O Un bere pateterats aie taratate re avoreetare ie caine oinioteie ousiare nie eiaiaiaielaimie.e.a\</= 
Srrallem Out la Ca a sseeee ee ieee em teretstalelernterate atotetata oleae = | 

Swanton (substation), Vt.: 4 
Pike perch 

Gloucester, Mass.: 

SR aaa en oe MEE eae yer eis 

Woods Hole, Mass.: 
Cod 

Mae er eliees sae ounces tame ence in Gio rientinsisiemia creases | 
OWS EC Te recto laete ra letesiora fete lela /evarslo a ialele mio(e ivieiale nfeyeieseleie siorelere's 

Cape Vincent, N. Y.: 
Landlocked salmon 
Brook trout 
Rainbow trout 
Lake trout 
White-fish 
Pike perch 

Steamer Fish Hawk: 
RC eae eis cocker cee eater eo tualotnse ain laiove ecb syaisie tele eyeleeretereeisieraers 

Battery, Md.:¢ 
Shad 
White perch 
SETUP COMPASS uaetatareteretait ater oreo claleiatstaleletalateie wie i= eisialaleieinleletst~i-i=telaiain 

Fish Lakes, Washington, D.C.: 
BT ACR ASS eel ie c cictetsc.s sioteieiciaic\ae sieves neo Ke ree ose eee 
Crappie 
Cat-fish 

Central Station, Washington, D. C.: 
srook trout 
Rainbow trout 
Shad 
White-fish 
Pike perch 

Bryan Point, Md.:¢ 
ai boa Oe ore aan cena cd GSaeA Cone anrade Cat aancccd an sah nGoS 
Yellow perch 

Wytheville, Va.:@ 
Brook trout 
Rainbow trout 
Steelhead 
IE Yalta ays ae SE A Re a coe G odd saa CCS DEO GHA ROL SH EBSDE 
Rock bass 

White Sulphur Springs, W. Va.: 
Brook trout 
Rainbow trout 

Erwin, Tenn.: 
Brook trout 
Rainbow trout 

31, 585, 000 

35, 366, 000 
124, 615, 000 

1,246, G00 
97, 200, 000 

44, 079, 000 
103, 657, 000 

324, 000 
9, 682, 000 

9, 200 
1, 198, 600 

42, 000 | 
4, 470, 000 

14, 800, 000 
100, 000 

45, 000 

6,964,000 | 29, 245, 000 

5, 454, 000 

29, 850, 000 
200, 000 

ee 2, 032, 000 
435, 000 

2, 499, 000 

27,397, 000 
23) 238, 000 

10, 000 
75, 100 

413, 000 
112, 383 

«In addition to the above, the following transfers of fish and eggs were made: 
From Green Lake to other stations, 37,000 landlocked salmo 
From Craig Brook to Nashua for rearing, 48,785 brook trout 

n eggs, 
fry. 

27, 650 

114, 485 
107, 060 
12) 000 
42. 097 
7, 425 

38, 748 
18, 980 

39, 800 
53, 765 

From St. Johnsbury to Craig Brook, 400,000 brook trout eggs; to Nashua, 75,000 brook trout fry for 
rearing to fingerlings. : 
From Swanton to Cape Vincent, 4,050,000 pike-perch eggs. 
From Battery to Central Station, Washington, D. C., 1,188,000 shad eggs for hatching. 
From Bryan Point to Central Station, 200,000 shad eggs. 
From Wytheville to other stations, 360,000 rainbow-trout eggs. 
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Fish and eggs furnished for distribution by the stations of the Bureau of Fisheries during 

Station and name of species, 

the fiscal year 1904—Continued. 

Erwin, Tenn.—Continued. 
IB Tackab ass se hycme nscale sie elon stesso esc 
IROCKMDASS tatters ceicle nates srseSee ensie son 

IB TA. CID aSS errs cisisiowis oicisieie sin ee cjeeisinicyeie ees 
Orapplemepe meee ack seereitie e's ce eccisine s sleie = 
WA EOTOUPHIDASS aja ac ce aece cen Seeee 

Tupelo, Miss.: 
IBIACKsWASS gesia eek ioe Ss see eR eee eee 

Edenton, N. C.: 
SAGAS, saagevitaescicwoeaacee eraser teen nets 

Weldon (substation), N. C.: 
Striped pass: oases sriwisetee cence smicle cis 

Put-in Bay, Ohio:¢ 
DMRS Mtr OUWG Se tei eersrers gate es) sotwate oicteceiceis So 
Wihilfe-fishwreree-seec csc sacs iit 
eakerhernimoveyce cowerine scsi se cee oes 
IBIKe ORCI acters istsiee ioe siete eis oma seistociele 

Northville, Mich.:4 
IBTOOKSOLRO ible ee estas ieee Serene elie 
Ram DO WANO Wb Boers escisciente amnesia 
Steelhead trols set aciseiee see creicecic oe 
MOCHMUCK. CNULOMG = caste sae cece saceeceee 
akegurouienaseaacterioeces Lecce sae sceeies 
Siraleranvo red Eee] SCI Se RED Oe eee Sees ae 

Detroit (substation), Mich.:;« 
Whinitectigiensee cms os siaae otee sno since 
Pikemerehipesseee asc se ce ecin snes Sees cers 

Alpena (substation), Mich.: 
Thalkeytro teases essen nce See ees seins 
LD UA HS OS) ON ees ee Ge ane ae Pest ee are ee 

Charlevoix (substation), Mich.: 
MEMO sec ecmcc wee oes cm ceeeniz serene se 
VAMC N 2 = a oe Sosa Oe oe oes 

Sault Ste. Marie (substation), Mich.: 
MMKCMLOU Gs. tose eceee see okie setae ceeeses 
AWAKE GATS De eee yee ctarct ic oie ciclnie sceicicr=} 

Duluth, Minn.:¢ 
IBTOORSULO Wlaeee cee oe tee ee emieine meer ace 
RDM pO WwCLOWG <a c2m ses 2s 5 eeiesarse = fer 
Steelheaadstroutaesscs jee sacne cese ce ener 
LD SHICHI esas ae oes DEC SS GCC E Coens 
IWilhnitestis nee eeetie coe teacinne creteins anes ne 
Pile perches caaicspicccececac cee senasene 

Quincy, Il.: 
Ble Cksassweeee se cmsase eee asa hee es erwisye's 
RNAP Pes aecwlecic ols cco ies amie loo seswetle S 
TBIK(CE TIN Gas Soe Neo ED GRICE OE Ee een oe oaiee 

Manchester, Iowa: 4 
IBLOO KAU OULEER EE ee eee nae ec cick och aeteeneae 
Rainbow trout ......-. SEO Ono CA Ses 
Steelhead trouts a t-sys acces coms eee 
Bla ckespoutedhtrout seemer- ce eestor cise 
MochwMhevenctroull ses-ce sossseas 26-2 
IDE WROTE & saan eaeSse sso getee HO LOR SECC ATE DEE ee eee ae ann ie Sra | 
Wen GLOGKECesHIIMN ONsee ween eee reece ee ee eee salle cee beeece Bed seein 
QMO Sepa teeta wre aaa Sere enolate aire Hake orc sl etevohe is lcleinteralall late wicie aja aensmiatece 
Rilke perGhiss.ccnsectecica sos cee oae ee eee 
ell OWmperGhienees coca a nein ecice emer 

Bellevue (substation), lowa: 
PIA G KA MASI cee tee Secs iacieepe cee s Saree 

Eggs. 

| 82, 000, 000 

| 

| 14,035, 000 
| 22, 495, 000 

| 100, 000 
188, 500 

1,725, (09 

3, 698, 000 

884, 000 
| 53, 250, 000 

23, 300, 090 
139, 275, 000 

830, 000 
60, 000 
9, 500 

138, 000 

28, 000, 000 
2, 300, 000 

2, 250, 000 
30, 000, 000 

2,500, 000 
30, 000, 000 

1, 000, 000 
10, 000, 000 

17, 000 
13, 400 

00, 000 
$50, 000 

~ 

wos! no 

156, 000 
55, 000 

2, 100, 000 
| 25, 000 

(CHO bed ccdceHecnbhe co SUED BOSC SOUGTEDSEH bE Cpa E CSB sea sel EcaBaoasoes Gyaecnemeldode 
CRE MS Nae cevsiee seas Seis wie miaiplelsiaaieines ce scins Seca ee teecled Socmeclece waieececes \Sayscaree soca all 

aIn addition to the above the following transfers were made: 
From Put-in Bay to other stations, 23,000,000 pike-perch eggs. 
From Northyille to other stations, 3,305,000 lake-trout eggs. 
From Detroit to other stations, 25, 000 white-fish eggs. 
From Duluth to Cape Vincent, 2,793,250 lake-trout eggs. 
From Manchester to other stations, 50,000 brook-trout eggs and 421,000 rainbow-trout eggs 

Fingerlings, 
yearlings, 
and adults. 

2, 235 
6, 970 

15, 258 
4, 413 

202, 800 
150 

6, 520 
20) 660 
8, 975 

13, 500 

48, 000 

10, 000 

14, 950 
116, 451 
10, 100 
28, 000 

73 
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Fish and eggs furnished for distribution by the stations of the Bureau of Fisheries during 
the fiscal year 1904—Continued. 

Station and name of species. Eggs. 

Neosho, Mo.:4 
Landlocked salmon 
Quinnat salmon 
Ie HhACO\ALEKO WI Greogae os boOGTeoramucoonEL lool scatoRocoEnuad 
Steclhea@itroutasce nec sceee st ae a aoe emcee cosine nici 
(Charan? Sap oondonaseEecdadepsbodoerouoncooodupansabeondasc 
THEA ONS Otis bees moneedane Ser SperGErOUL OCUo Coa ro ands pEccossse 
Siwlowinay loEksl os ss ceqcsasaoanaaacodoesooocebdocanesscsse 

= TR(GYEIC JOSS)! Sone Re Sobobos Ge aonodooUObooSSoSsypoodcucosscacccs 
San Marcos, Tex.: 

HS NCIMM ASS cto atate oiaie cic eis araleve elara"= aie isvaretel<tateleiel=ieiwiw erei= ie eatetea tae 
(CPS DES on Hod OODeaAaesocaoubao LonuU SB Sto USENOnS ssccdedcnc 
Strawberry bass 
Rock bass 
PESTON ate nero cece oietdee ais riereeicecivlesioaele mores wie ms mieteeianiels 
(ORWRUIRI hs goeio Roe ene sdsupapacdaccaodaeedLconeaGasRagnns 

Leadville, Colo.:@ 
ROOK GLO Uae a seteyntotaleinte ls ietetela aisictelat«ietalolole atareyalainlalawteiaiete =: imet laine 
TEREUUINES OVO LOM waka. nln \eie evevaye staaaiasequinta’s,areteieysiersiele sieje/aisisreinte arereye 
SUG (EON INH Ul yon ee ean acoso smeencoooonab Hdoonde =caaose aac 
Black-spotted trout 
(Gut aM WAy es 5 Soo sop sacbooe Ss San ceGncnoUeaddsoouddooseedsesaotEs 
ochibewennthoulbe = cess ccecceee ceaee eles sae ene icicles 
ECC MUO ieereralentate oe ele siete aie lataiote = (tolsteie eraiaraieyateieisinietets eieterer=r=trs 

Spearfish, §. Dak.:@ 
IBTOOKAERO Wihanemeis cles ee nlaeinteteieleielasieioieisie ies ieier-faieieetsinser eee 
DEY ATMO OW atl Oldie a iatetele otere rats atate et ain ayers ental siele elele/eleieletoverietar= aietetete 
MOG e We Matron neces catcicisinis siseininvele ies aeeniseeersine 
Black-spotted trout 

Bozeman, Mont.:4 
leugnalerngolby t We Se AoeenaS Seer or SOP meno SConCa Do odecpocda=ac 
RBM DOWALIOUT os foe senses omicaeine asGicisisiers cls sivisinieis= see sees 
Steelhead tieouilee rene asset csieccinieeios micciiecsen cee cmiciecisteisieialate 
Black-spotted trout 
SV ROUT O Ut rae ore eis iclayriciaeissintaei are sleratett ais is siciclam.ciejs olaevesieeiavcleleiegs 
Grayling 

Baird, Cal.: 
(Gyouhasarryr Gin baer Rae Ans eo sanopodcrooAdg7cHacQasconsoodSds 

Battle Creek (substation), Cal.: 
(Qhuugduakeh nice bseYoi0k Seems dy oce accu ods cease do lc GoD ee cOSOUEnOOoS 

Mill Creek (substation), Cal.: 
Quinnat salmon 

Clackamas, Oreg.: 
(Apnea ey: Gabe —neepeesoccodonnpoatpocebocooedes sucdeor spe 
Handloclzedvaailma On! -.)-26-n.cac se ntines eile cee so oeeace 
PESTO OKGURGUiteeticinincmistettine ee onic ccicoisleeetcineiietih emo meiaetneets 
Rainbow trout 
Stieetives Gitrombacecnemtesece eee cecceeaciactss ete erie 
Black-spotted trout 
Lake trout 
(Enpiduhis geese acnogedados sescoasab oa smoncnocnUleoncoso sanDS 

Little White Salmon (substation), Wash.: 
(Ahomaboerstiuss Olle AABaa omaddoc onda dor doadeooGseenseaussooa0F 

Big White Salmon (substation), Wash.: 
(Ayibhshatiy Ce lloneves ben snaceee RaoeaerusoaaaspaceHEosooSonogS 

Eagle and Tanner creeks (substation), Wash.: 
Gira ety Sev OMI ape re = epee ele = oie ome eel vlate ave tela eta fafereleref=tereia= 

Rogue River (substation), Oreg.: 
(Aymara, CoWbraYereg ae Aa oe ocaos Soe aotone onaodesoSs onan eonbeS 
Steelheaastroultice aose ce cee cig ass aaiaic es aleve s selele(slota = crelcrosa= 
Black-spotted trout 

Baker Lake, Wash.:@ 
Steellveaditrout. ca. 2 62a ise acisynw eels sisicctcierwiesete eiciniaalwiarsiots ielele 
(Ghonwyaene -chboa te anaqcaodnaccuseEcedopan se osnacusecoucncaus 
BlUeHACK SAMO Ses soe se sola sia ata reie sem ere errs ences 
Silver salmon 

334, 000 

97, 352, 850 

21, 354, 255 

15, 891, 249 

3, 113, 000 

Fry. 

5, 000 

kK 
5, 287, 000 

2, 219, 000 

aIn addition to the above the following transfers were nade: 
From Neosho to other stations, 141,400 rainbow-trout eggs. 

206, 069 
64, 132 
15, 132 
10, 620 
80, 280 
48, 550 

10, 426, 000 

5, 950, S00 

938, 500 

9, 023, 428 
8,073 
8, 695 

70, 883 
3, 855, 000 
3, 984) 645 

176, 597 

Fingerlings, 
yearlings, 
and adults. 

1, 079 

2, 117, 000 

94, 800 

wee wee ewe eee 

From Leadville to other stations, 350,000 brook trout eggs and 95,000 black-spotted trout eggs; 
100,000 rainbow-trout eggs, Which were sent to the Argentine Republic, were acquired by exchange 
with the Colorado Fish Commission, and are not included in the above tabulation. 
From Spearfish to Central Station, Washington, D. C., 20,000 black-spotted trout eggs. 
From Bozeman to other stations, 160,000 grayling eggs and 20,000 black-spotted trout eggs. 
From Baker Lake to other stations 94,000 steelhead-trout eggs, 
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DISTRIBUTION. 

In the distribution of fish it is the general policy of the Bureau to 
plant certain species as fingerlings or yearlings at an age of from 
two to twelve months. This is found especially desirable with such 
species as the brook trout, but as some of the stations are not adapted 
for the rearing of trout, owing either to the extreme high temperature 
of the water in summer or to the presence of bacteria, in these cases 
the product is planted as fry. At stations where fingerlings and year- 
lings are reared, it is necessary to reduce the stock to prevent over- 
crowding as the fish become larger, and in such cases, so far as it is 
possible to do so, the precaution is taken to select for the earliest 
distribution waters where the fish will be least preyed upon by the 
larger fishes and other aquatic animals. 

At the stations devoted to the propagation of black bass, much atten- 
tion has been given to the subject of the age for distribution. From 
experience thus far, it appears very desirable to distribute the young 
fish when they are from 1 to 3} inches in length, beginning the collec- 
tions for this purpose soon after the young fish have broken up their 
schools and are scattered along the shores of the ponds. Bass five- 
eighths of an inch long will eat their young companions, one of this 
length having been found at the Fish Lakes station choked to death in 
its attempt to eat a younger fish of its own species. At the San Marcos, 
Tex., station it is customary to begin the distribution of black bass 
and other pond fishes in April, continuing throughout the summer. 

The commercial species, such as the lake trout, white-fish, pike 
perch, cod, ete., which are hatched by the hundred million, are neces- 
sarily planted as fry, and it is customary to distribute them just 
before the umbilical sac is absorbed. 

The work of distributing the fish collected along the overflowed 
lands of the Mississippi and Ohio rivers is entirely dependent upon 
high and low water conditions. During the past year the water was 
so high throughout the summer that the work of saving fish usually 
confined and doomed to perish in the lagoons caused by the receding 
waters was unnecessary. The fish distributed from these collections 
vary in size from fingerlings to 6 to 8 inches in length. All fish 
seined from these overflowed lands are either planted in adjacent 
waters or transported by car to other parts of the country to supply 
individual applicants for both public and private waters. Prepara- 
tions were made during the past year for extending this field of oper- 
ations by the establishment of an additional distributing station at 
North McGregor, Iowa, for collections in the lagoons along both 
sides of the Mississippi River from Dubuque, Ia., to La Crosse, Wis. 

Tn the following tabulation all plants of fish and allotments of eggs 
are shown by species and waters stocked, the latter being grouped 
according to States, which are listed in alphabetical order. 
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Details of distribution. 

Fingerlings, 
Species and disposition. Eggs Fry yearlings, 

and adults. 

Shad. 
Connecticut: 

StatewRetaininesPond Joshuatown eeeeeeee seoeeeseeee soles eee ene eee 3,,0003000N) 5: < ercticterstestae 
iRecksrPonds Straftord cove ceccctes coisa cect rbice tell coeemoecte cere 2; 7110;000" |. a. tessa sees 

Delaware: 
Brandywine Creek, Walming tom © 4-2 cisscnetetem ce ocine | recs cleceiicicies « 35000000) Sse -neecceeeee 
Str gohnseiCreek* DOVersccqacknn conc swemeciteemeccetarm cnn latnemisneceeer. GOOKO00N | Fan ccteseeeeee 
MispilliameCreeksyMilTOrG( is... cinn's cistsice et cceisecceine-sieee elise eieecemeens | 600;'000.)| ace oeeeee 
AN GIAMMRVerANUUITS DOTOss cccrcieciniere cles ceistelesietel sate eietsiniste stam | steemicictelseneeeete TY 800}000) ccs -mntgnenenee 

District of Columbia: 
POLomaceRivier whee SISCELS termi -iate eaicielersisistevereieere siasieral siete elaeeeetetere | H62 000i oo. cceeeecee 

Georgia: | 
FPMIMNIG ReIVCT PAU Way Spores rere clei otele seine cieieialeis hare siee wile cee eel caeeereme ler tae BOOOO0 Mess coe een 
SAV AOR VieT AAU SUIS beers) oie te raleleleiesetoteieie niaciate eerie isieeieees ries DF SO15 O00 eect eter ere 
Oemiulgee River! Meacoms as oa cette ott e otels islarei sre, siat=rereic\aj2rste il sreyeislaie sare eieterere CUE UO Sar anemacssce 

Maryland: 
State Mish Commission. Baltimore’. scc-seeccses se soceece 5, 989, 000 | 1500005) ee aoe eee 
NOrth east River; INOTUMCASK: snesa2aslosiseccttee tices e IYO Paaoposocnencalleoccoscops-<sc 
POtoOMmaAG River Of-BLyan LOM tepecceesterecnecsueenc een nesecee seen ome 2; 014,000) 5. .t05ceemenee 

Pamunkey Creek 36904000) | ase semeee meee 
Piscataway Creek 10645000" Saas omeaee 
Swamn'Creek itis oc25 eek ceed cel cece | Sones eaelelere 6 PAO635 000" |S oseenccene ce 
IBTOAGUETCEK asics cote hose ieee race Sato e eee 11225 0000 2 eee 

Susquehanna River, Bort Deposit... o-cscce seme cic CUCU a eGoocensesancc 
MavreideiGracessacecs cesee ete seen G85 000M Es cmecsecneee 
Garrettilisland S: essen once cmeececee SOONOOON SE. soe cesaseeres 

Bush River, bush IRiVer statlolasscesececsececec mer meter 533,000) |. a.c sees ceeeeine 
PAatUXeENRIVerUuaUreliss ccs ceecce ccc cece. ae oaemeeeene MOONO0O! ne seiane tooo 
PatapscorRiver URelave .sssccmecesasioncer seeceaueeaccecse 490000) 5 Seances 
MM Creek: MUO mac ie sae st oe cee ce oe Qaetennes ce ee caiaeicis 533;)'O00N A ticccie seme 
Chesapeake Bay off Havre de'Grace.:.. 000... -2-c.0e-e0 607} 000n Seas eee nee 

Battery Haul .2b.8 - ce ccoec cee -cc ens 469; 000 |.'./ 22-22 netean 
WiesterniChammeleres sencccete cee see |eemcmmern acne 1, 1485000) |2 see econ 

Massachusetts: | 
IPATKETARIVEL eb aytlel Gi. cerca cise hiacerneetswicle Deven auiotilemiell as Secon Maton ee | 3; 500) 0007 Seeneacceseeee 
Parkers pulls Pond aWarehomeacer asec ccse cmoceaei sees aie nm acmetinetoerisel 2995 OOO eerste 
ASSaWOMpsety RONG, MiddlebOrOnasanc sneer sicencer atieen tees sean cleeeel 2: 940\'000) |v assscecencaee 

Missouri: 
Louisiana Purchase Exposition, St. Louis............... 24005000" -iro.c-cj- ocr |= ee eeeerte 

New Jersey: | 
Delawarewiver) Howellsi€Ovierceace= ncn csicsecee cance |slonascmeceeceel 25491 'Q00))- 5. e-ccerceee 

Bennetissbisheryiecuscecceemcen ce cceeenlcose sees ceeeee 2: 0630000 Sscsesaaemeeee 
GIOUGEStCR ee 6. eee sek eee cose AD OOO eae.cs Secs eeell tence 

HOU Rivers OldGBrid Oss secc jte cise cise sinew cisscise elec eisie||crigevemisisiers emiers A50 S000) | iaeeeeeeeeeeee 
RAM COCHSICIEC ka HAT ULOLG aps rac ce iineec ciate cls late oretieielee < ninne lemeeteai aioe cies 450000) eaeceseeeeeeee 

New York: | 
Hudson River, Catskill..2i:: . <2 site oscstealsisc wcioce oe Samal aeee wecrsmeeene 33,000). 000) See eeee seen = 

North Carolina: H | 
rent Riverwso lacks vill ha. seme: seisne sia ciceteee eel eee cieeeere cee SOON 000) Meester 
Great Pedee River CordOyainc2scsceuec sees ee mesons onene no en a aae eens 800/000! ie casaecoeeee 
Cape! PearsRiyer; Haviettewillles as saccerramctcce ce clecce cee leeinenretsiaceres 2955000) ice = seme ejetice ai 

Wailmin' ston esc see eee ra ee | ee tee 440000) ese. 5 eee 
Newport River iNew ports as-ccsees semceitos ces cose eaee fence an seeece 3905000) |). s<cs20 cee eee 
HumbersRivier eum bento msam aces ae cmaeee eee eee aeee | eee seae ee 300,000) |S. -esceteeee 
SixgRunsiRivers Clinton: Fe osc omesoaccetmece ce cectee eee pence eee 800000) |aeeneeer er eee 
Scuppernone River iColumbiait sees coscsereecee teen oeen peeene ce eeeeee ADOF O00 a oS cac cera 
Bemproke: Creek) Canterssvuanadin gus seee sees caeeee meee lene meneame ae 1033000) | csoebn oeteece 
SAMO nIETES AV. OC aia cece oe aes ae aoe ate ere el rata] eens Greene eee cre eran te DIS 00k sccm eres eetee 
Albemarle Sound, mouth of Salmon River....£ ARBOR EOC 372, 000 EGU ESnaesssce- -o- 
Albemarle Sound, Capehart Fishery ..........--........ AS80008 ememeseeceeeise {ae aa eee 
Alpemarile: Sounds Pembroke Creeks oases. cats cecicecmeceellecisiiecmeieecc cs BDNOOO! |e crete tte 

Rhode Island: 
Tributaries of Narragansett Bay, Providence ...........|........------ 2, 9500000 e accemem cece 

South Carolina: . 
Catawha, River, ‘Catawba Staton acc oc cleate cteieie srevctereteielel|arseralevecs Gro Sera 24A0 T0008 Remeiae sees 
Pedee River) Pedee!. 22 26 ui theecieicn ve aetoaste acters scone +e eee 445-000 "Si. foacee snes 
EGIStOPRIVEL. JACKSONDOLO clecrmocine sate aceite cee cents aetna | meee ener 440 0007|So> isa eceeree 

Virginia: 
ChickahominyiGreek Walkers. cee cece ceenenee celtics cise ace eran eee 490000 iw owes 2 slenre 
Meherrin River, Emporis, - ser cae co eeccccecse coke tp acee al eeeeenecseeees 3B 000M hetee eae ete 
PotomactRiver sOCCOquamiBalyes ce sctciccecisiele vieicie ne cone cinemicemecias eet 4.1520; 000. |< scracc bem oes sie 

EMU tine Greet, sane 6 Soc ocn weec mount cee nae 3;546,/000 t.ccaanceeeeeee 
PohICk Creeks: 3 sesso eciemacinas erase sinc cise cieteetactece sterols 25140: 000) | oacccanton cece 
Move! Creeknwas.oc tise oe Mee sicls sete need | nee oar eee 1 S724 Q00E aoc sante eettere 

AICTE ed ces BEE EOE eR eae OPPO eR AE LOT 13,169,000 | 65,498,000 |.......2....-- 
Ss | |= ——— 
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Details of distribution—Continued. 

4] 

1 

Species and disposition. 

Maryland: 
Chesapeake Bay, Western Channel..........-..........- 

North Carolina: 
Roanoke River Weldomss. 2-22... 0-.5<.< afaistaretateleretstete 

ERO US a totes tases re (aie caret e-em eiatee sys \eic wale ete ale's Be cceysies 

Quinnat salmon. 
Arkansas: | 

Mammoth springs; Mammoth Springs <2... 2 2c... s-siceloc saan cee eee 
California: 

Staternishe@ommalssion. SissSOMaesc mass sees neceae ces esee 
WER eIsee = acer cece eee 

Mic ClougdeRivers Baird. ce crise ter ae storie aicieicieisiee'ssiaiats 
Maine: 

State Mish Commission) WaiblinOpe sss 2 -j<~ 2 <<< cri ase1ni- «5 
Missouri: 

PittleyPinGysRiverwNewhuUrei. eens ccc cocci se cease 

Striped bass. 

Local Streams, Rolla 

New York: 
New York City Aquarium 

Oregon: 
State Fish Commission, Troutdale ...............-..--.. 

PAQUIN BaVa= alee ceieneisn cisterels | 
ClackanrasmRiver Clackamiase:ceacenscccecmciee nc sees se 
SpLnssBranch, Clackanras =. <0.c0c=2 aaa sess--scc% <0 
Tanner Creek, Bonneville 

Washington: 
Olsen Creek, Underwood 

New Zeland: 
New Zealand Government 

PRO) GeL arse tere = (aces oyeia eve terete accravals is ale wists aveleias elealar=,S/<) ents, crete e' 

Ailantic salmon. | 
Maine: 

East Branch Mattawamkeag River, Oakfield ........... | 
East Branch Penobscot River, Grindstone .......-...... | 
RIGASA iP RLVerebLO WIV Coa cecmeniewe ceric sacie secneies 
East Branch Penobscot River, Hunt Farm.............. 

SPCRGEHRIPS =. ace ecci ea seas eee eee 
Bo wlinewHalllSt- ces qec cc lsc cco 
Devils sO Ween cece coclaeecencenaesee 
LUMUISSOOS Aeisloisaers 212 osie.e:c)o\| ticle eisismtretacin 

New Hampshire: 
Mitesh IShyOOMMMISSION, UaAGOMIa ..cmecie an ee conc 2s cto er 

New York: 
News work City Aquanums, New YOrk-... 2-25 2 5o02c.2ss 
Applicant, New York 

Pennsylvania: 
State Fish Commission, Bellefonte...................... 

s 

NOTA lepers Aelia a steers See eee cei aele apes once 

California: 

Rogue River, Trail ........ Seas seebocbenceae meen ate 

Columbia River Unaerwoodsencc cscs. ccoes sees ctacece. 
Little White Salmon Station .......... 

Little White Salmon River, Little White Salmon Station. 
Siwilteneck-swin ateomy COUMN sa1.o\c.c nesses ne vice ene oe 
Baers Ke Vib ahe OMI OUUUb Yule setae <eiecisiciniccic/eieisiereie/eine | 

Spencer Brook .......... 
Little Spring Brook ..... 

Landlocked salmon. | 

STALeshis he OOM SSIONE | SISSON! a -cceas soso cle neciewecise ce ae 
Connecticut: 

State Fish Commission, Windsor Locks..............--- 
Maine: 

Webbs Pond, Franklin 
Molasses Pond, Franklin 
Fitz Pond, Holden 
Great and Little Bear ponds, Canton 
Phillips Lake, Dedham ; 
ELROD GaN ONCTOSSE eee menscreiote oe ais. oiciele ole oie eee ae ise cian Scio aietele 
Varnum Pond, Farmington 
Clear Water Pond, Farmington 
INOLCTOBSIE OMG NaN HOTU eee ert nico ele cteicie acreie ecco Velsinwic a cielclclee eee meer | 

| Fingerlings, 
Eggs Fry. yearlings, 

and adults, 

Aa nen ANION |ioansésanseasqc 

Bete ba dpe elt? 87698000) |sa-s eee ae 

SSE oes sl 3898" 000) Pes eeee eee 

leecn otidaate 23 750 

BRT GOARS TIC ee eo eee titres cans 
BA522;989h aes yet ease vaeaeeetrs Sam 

We coh ates ante DES50 TSO seneeeen eee 

TOO2 OOO; firs tebe eye ere alee 

eo Se jal PEATE eR 7 1, 000 
Fone sake cee Bane mee eae 1, 600 
ER ee eee eee JON PE 1, 000 

See ee 200 
Ie se AS cA Peg oY 175 

OOS OQOf Beene erscsdniaeleeectsoertecee 

IS OGO SI Nec yah asaee Eee R eee ence 

7/5506; OOOM ae ae esreimeriese nes decode ate 
SHOGS ROOD et Bioneese eal oe calmer 

Senate ia ye 7) (OD) las oeoe obec anos 
Pea Heat Gea Me \Ganeesaavocc 
Le se eale Roe OSS 500M estan ce eee 
SoS eR LN) 9402984281 |Beae seers See 

Ua maheenrersns 1208200) Ra eee serie 
ie Bese ative AAD “600M manatee eeee 
Sen eee er AN793 17 00) |e seme eee eaee 
beg Rew, 571024208 eee eee 
ie aa A S5e000r | Seeeeeeee ee 
Re AT h eS S5NS8oy ee eee 

S005 000dlemache esate Seen 

75,217,354 | 35, 006, 988 4,125 

SSeS smi ae | eeaen eee See | 89, 600 
Be Ene Set RENN ne te 194, 300 
RieieisiGie) aca atae oieie Helle eistels Stains aire | $5, 100 
Bese ernie S38 NOOR erence eee 
eer tag SA D4 00M tees eee eee 
Mas eae IN SAH 7G Mes sees me eee 

SOM OOO Reems eae aeee 
1054000 Beee naan eee 
HAO loccbecbococaee 
60;000i;|'Staxincecscctes 

SOSO00p eer seee eared Lata eC eee 

DE O00 vilscis ahh cic cise Bane Beemer 
BOOM a8 elie) oisid siereta beetle ceeiee 

SUOC0N eee ee eae eee 

25, 500 2, 566, 716 | 369, 000 

LON OOO) acoeetecrerctoe oil ear cteteictemretsle sce 

TONOOO a) empties coe 

betters sersite 3, 000 
ie eee 4, 000 
pia 2 PS NS? 2, 000 
Mitole orereia ates mwreie 3, 000 

See reteeye ote faiatnia 38, 500 
ee es Meat 8, 000 
PGA te 8, 000 

4, 000 4, 000 
8, 000 
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Details of distribution—Continued. 

Species and disposition, Eggs. 
Fingerlings, 
yearlings, 
and adults. 

Fry. 

Massachusetts: 

Landloekcd salmon—Continued. 

Maine—Continued. 
Arnold Pond, Farmington 
Mirror Lake, Roekland 
Camden Lake, Rockland 
Alford Lake, Rockland 
Tufts and Grindstone ponds, Kingfield 
Sebaco Maken Matto CS ery cries erect metaate ae nleeroielaleieoleeietors) |e aeeaiaeateiarsvecerate 
Long Pond, Great Pond 
STS DOUG Va O11 tN CVV OM Gale eis late wicitaelnlaie aclelerninccletete eteieere steel | lotelate eee 
GQuantabaecokeb ong Belaste a xe cters aim acc mtcicteine = cieie Salele|l seine =leketelelstetaias 
Squaw Pan Lake, Presque Isle 
South Pond, Warren 
GrawrOr dense aWV aEReN am reer isere ce aioe eice le cele eles cine ore cietll Siecle mreteierelarelels 
Unity Pond, Unity 
WitCoysiany 181 \ove) letonoVGls Netowlllltg os cos oagoceDoosecoogudanD booed beac osenoecede 
INTe@kersOnmbE ak Gui OUULEOM, = cee ance came acee ooeietacieis cise |eleeinaceieas be 
Woods Pond, Ellsworth 
Pattens Pond, Ellsworth 
Boydens Lake, Berry thee tues. ed saibeteieio dhs e wie eeeia be oem ne meine paras ee 
Monnells Rong Mra hime a <a :cciaes <1=)-= oe ewe odls Baron Paes Ce Teen | 
Ran cel eyalea kes © QUOSSO Clea cictaciefoieiota sn ei=mrelaierelaretaie satel | Meaentaimie tata eraletans | 
IN ICayays{evl 203 aN Ag eh an) (yao ee Se Fear pacaesocadedanaess||j>soadecaocas= 
Ohio Brook, Ayers Junction 
litile’Sebarovlake, WhiterRock- 2.522 .t.-c.a- << -e1-- 
Sebago Lake, Sebago Lake 
Green Lake, Great Brook 
Little Rocky Pond, Dedham 
Ate Sawer ee KIM Alle. are cic a so.c\eiclerorerase ans, lala clelelere cies ers 
Big Spencer Pond, Jackman 
Notched Pond, New Gloucester 
PilyePonds Wastport)...2ss<c00cc6+5- eee 
Cobbosseecontee Lake, Augusta........ 
Messalomskee Lake, Oakland 
Ellis and MeGrath lakes, Oakland 
Lake George, Skowhegan 
Eastern Grand Lake, Danforth 
Thomas Pond, Sebago Lake Station 
Bog Lake WcGeorges Crosses on. 2c ae :are cectencimewiesenls 
Hunters Lake, MeGeorges Crossing 
Flying Pond, Readfield 
Greens baker Ovisisen. sac qecmacinacies Ones aeemce enceicnioee' 
Branch Pond, Dedham 
Lake St. George, Liberty 
Moluncus Lake, Kingman 
Portage Lake, Portage 
Swan Wake ss SCAMspOrbacoc cate ie clciimis iene os emer ect eicielere 
Alligator Lake, Great Pond 
PunksPond. DUR VOM asic ae ac sae secre fae eee cee siecle 
Longs Pond, Bethel 
Woods Pond, Blue Hill 
State Fish Commission, Winthrop 

Mashpee Great lake, Sandwich <2. -... 206 cssscnccc vmicle 
INecks Pond, West Barnstable 2.22 oi c2ceann sacles== BOO 
Lake Quinsigamond, Worcester.......5.....---.0---s000s 
Fair Ground Lake, Worcester 

Missouri: 
Louisiana Purchase Exposition, St. Louis......-........ 

New Hampshire: 
lbaike Massabesic, Manehesters: 5... jacac0.0 <2.c1c ac se ciqarenre 
ita kesWinnepecket; Warulers.cacn>cccccce see ace sacle ce 
Penacook Lake, Coneord 
Highland Lake, East Andoyer 
Crystal Lake, West Canaan 

Bntieltiss 3.92 2p Sontin s aace oh ccieeetioneee 
Lake Tarleton, Pike Station 
Bowebake; Rochester): jioccss so cceosieecaenw neces cee weeee 
Dan Hole Pond), Center Ossipees i. oe essecscc cence ese 
Newfound Lake, Franklin 
Webster Lake, Franklin 
Lake Sunapee, Sunapee 

ING WDUTR IE ck occ tclos cba tincnoueeeceete 
State: Fish Commission, Laconia .......22...-.--52-20006 

New York: 
Lake Madeline, Tupper Lake 2.0.22. ..<ssscwcpececccsons 
New York City aqua vue: 7 .loiesic clic ciccieoinamemiecie aalccels 
Tuxedo Club, Tuxedo Park 
SA PIIGAMT, Cal CU OM A cameo cle mime.c iets = are 2 = sie(eiecsislerstelaetelei cies 

New YOu. ccnt..6 Zone enaou octonoud asnocoe 

2, 500 

SUR pt et 

S288E8 
ao ao oo 
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Species and disposition. Eggs. 

Landlocked salmon—Continued, 
Oregon: 

RCTsr CU SUTTA ISM RIOT c)a sta ee anya al clerclatolarc eieiciciciereiei es © ateieleisiewteaiee| we sbicioeneeitiaers 
Vermont: 

Clyde River, Newport 
Caspian Lake, Greensboro 
Willoughby Lake, Westmore 
Big and Little Averill lakes, Averill 

Washington: 
SullivenmMvalkes NCW DOL ties. o0c we csi tc elewee cise culesmere 

rgentina: 
Argentine Government 

Total 

Silver salmon. 
Washington: 

Baker Lake, Whatcom County 
Silver Salmon Slough, Whatcom County ..............- 
Lower Baker River, Whatcom County.............-.--- 

Blueback salmon. 
Washington: 

Swift Creek, Whatcom County 
iBakerwake, Whatcom County - csc... ceccesscceecnic ccce 
Lower Baker River, Whatcom County 

Total See ee ee ee as 

Humpback salmon, 
Washington: 

Runths Spring Branch, Whatcom County 
Swift Creek, Whatcom County 
Baker Lake, Whatcom County 

were ee eee eee eee 

Se i es 

Colorado: 
Musgrove Lake 
State Fish Commission, Denyer 

Idaho: - 
; Lake Coeur d@’ Alene, Coeur d’ Alene 

to) wa: 
Lake Okoboji, Spirit Lake 

Maine: 
State Fish Commission, Monmouth 

Michigan: 
Big Blue Lake, Montague 
Higgins Lake, Roscommon 
Lake Superior, Tobins Harbor 
Paint Creek, Ypsilanti 
State Fish Commission, Pontiac 
Applicant, Negaunee 

Minnesota: 

eee rr ery 

Missouri: 
Louisiana Purchase Exposition, St. Louis............... 

Montana: 
Basin. Creek, Harlowton 
East Boulder Creek, Big Timber 
Black-tail Lake, Butte 

New Hampshire: 
State Fish Commission, Concord 

New York: 
Tuxedo Club, Tuxedo Park 

Oregon: 
Clear Creek, Stone 
Rogue River, Rogue River Station 
City Reservoir, Astoria 

Vermont: 
Willoughby Lake, Westmore 
Crystal Lake, Barton 
Sleepers River, near St. Johnsbury 
Caledonia Trout Club Pond, St. Johnsbury 

Virginia: 
Reed Creek, near Wytheyille 
Elk Creek, Elkcreek 

Fingerlings, 
yearlings, 
and adults, 

50, 000 

122,500 27, 290 

3, 984, 645 

8, 859, 000 

2, 234, 645 
650, 000 

1, 100, 000 

1, 730, 000 
2, 000, 000 

125, 000 

411, 428 

ey 

10, 000 

ie ee rar ars 

25, 000 

18, 000 

See ees ee i ee a 
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Details of distribution—Continued. 

Species and disposition. 

Steelhead truut—Continued. 
Washington: 

Phinney and Grandy creeks, Skagit 
Argentina: 

AT Pen LING |GOVETNMEI Gr. cies clea eee een ai-m 

Total 

Loch Leven trout. 
Michigan: 

Intermediate Lake, Bellaire 
Rig Sturgeon River, Indian River 
Fish Pond, Detroit 
State Fish Commission, 

Missouri: 

Sou 
Louisiana Purchase Exposition, St. 
th Dakota: 
She Pond ROU bas cee scene seek eee emecen seem eesnicncs 
Beaver Creek, Buffalo Gap 
Rapid Creek, Mystic 
Lower Iron Creek, Hermosa 
Spearfish Creek, Spe artish 
Sunderland fond, Spearfish 

Total 

Rainbow trout. 
Alabama: 

Elberta Lake, Gadsden 
Overlook Fish Pond, Trenton 

Arizona: 
St. David Pond, Benson...... 
Mier dks One eka AP's GAT rere aicrctate sfeiciere iste cetera ererctteeters 
Headwaters Oak Creek, Flagstaff 
OalaGreek wWJeromeves pocucceae nse cece te censlamtce sciesels 
West Beaver Creek, Jerome 
@leari@reeks Jerome 5 -/cccissretsjsls1s:s.cissave cis scie/ateraiows miiey-reteisie 
Sycamore iOreeke erOlM Cr pisiatereseleliile seems meee lal 
Cook Pond, PEGRC Ot: eee ee ae a haere 

Arkansas: 
Spring Ponds MarmMbartss oasiiesc sa aessmee nese eisai 
Sprm ceiver wim bOd eimereccrecisewise eee as cece eset 
Allens Mill Pond, Bentonyille 
Fish Pond, Bentony ille. 
Flint Creek, Gentry cosa ohec Seccensee es eceenc ee seers 
Spring € EE IUBelleville. tasers. Wis ee ce ce iene 
West Fork White River, Brentwood......--.-----..----- 
Mammoth Springs, Mammoth Springs .............-.--- 
Fish Pond, Belleville 
ishs=Pond: shiathel des se op meeees nee sceeeeeeeeeee erin err 
Spring River, Mammoth Springs ss: 222 s-c-sec2-eiee ee 

Colorado: 
SEAVraineReSenvOiw ly OUSrecececcsecc ane cecee cnet 
North Fork Frying Pan River, Thomasyv ille 
Fry ahs IAD hi oom eh cilia Bares ohn eR CUE Dan Gcueacee 
Upper Savage L Lake, Thomasville 
Lake Canal Reservoir, Windsor 
Las Lagos, Blackhaw Kee aes ee ate A eee ae ne oe 
GunmisonwRiver GilmmisOnessscec eee comeemoces seeeeee cs 
Lake Hassell, Idaho Springs 
Clear Creek, Idaho SION Goo coppmeqdnoseasooosasesosce 
Fall River, fdaho Springs Bae cee con acioc beet seeceeeeeee 
FORM o) HOLKARRV er vA SD Clee oc cretsicisie eee sista] jotere clase 
Big Thompson River, Loveland 
Gastlewreeks Aspens: asec s oce cons celcains eeeatace tscrete 
Jefferson Lake, Jefferson 
Gibson Creck, Webster 
PlattesRiver@webster sc. -cacassae coe err eee corer 
North Fork South Platte River, Shawnee 
South Fork Platte River 
Platte River, Brookside 
Grand River New castletics.ccncccteienceeene = ceeeees cee 
Harrisburg Lake, Midland 
Lake Otonowanda, Ridgway 
CottonwoodiCreek Ride wally... cece. +c esc tee seece sec an 
North Crestone Creek, Creston 
Clyde Pond, Clyde 
Cimarron River, Cimarron 
BCAV En Creek OIG eis tec tate ia sioreie.o sis.:o:55,e eres ateisereie cerereeee 
Kish: Rom (Glenwood Springs. <-32-).- cesses sce ese 
Trout Ponds, Salida 

Eggs. 
Fingerlings, 
yearlings, 
and adults. 

20, 000 

161, 000 

20, 000 

ewww wee eww cons | 

2,000 
800 

1, 500 
1,500 
1,500 
2,000 
2,000 

800 
1, 500 
4,000 
2,000 
2, 000 
4, 000 
2,000 

500 
800 

1,500 
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disposition. 

Rainbow trout—Continued. 
Connecticut: 

East Branch Silvermine Creek, Wilton 
State Fish Commission, Windsor Locks................-- 

Georgia: 
Kenesaw Springs, Kenesaw 
Tibot Creek, Turnerville 
WMlat Once ke DuUrmen ville se aoe a:in<is s\ceicicicie cists stele clewie ie alee 
HSHPLONGM ASPET sccciece ccs clas can aicinis sleciclojcieisclesictntalelere 
IN GU TE Grave |e ena Ole a ee eee a CBO B Soo BOSH EBoOHOReAGnoue 
Pinelog Creek, Pinelog 
sbitexere Chieeligyi Rrtinyef 20) CIE on eee nenbeoaobonmoncooduscosucce 
Chattahoochee River, Clarksville ......---.....-----..--- 
Blacks iCreekwmMathise ss: cca se ceramic oe clee ls eleericaiae ein 
Fighting Town Creek, Pierceyille 
Walnut River, Belmont 

Idaho: 
Crystal Lake, Hailey 
IBEArBR VI nS OG eds PRUE Sits ss elalelels merelolmteis|-laltoralole/aj-t=l-ler rele 
Raymond Creek, Market Lake 
Spring Creek, Pocatello 
Clear Creek, Pocatello 
Fish Pond, Pocatello 
CAMS CREEKADUbOId een see cicae casoceeiciccisee reccncceee 
le INIGWNT SY hyere, 12) 0) DICE Re Seo nace aeoceoceospsdabdcenoce 
South Pork Snake Creek, Lorenzo’. ..7--5...5.---------- 

Indiana: 
Ste Manyaieond i SoutheBendasaccncee> cee ee ance <i 
MArMieRON de DeMVele smemes san os Soe one aeneistieci ees as 
Trout Pond, Crawfordsville 

IDO\AEN TS NOs crnee Heo oaoEcdodeesdansedcanacds 
Applicant, Bloomington 

Towa: 
WiellOwARIVeraWVAUKOND teense cco ae cee secs es 
Patterson Creek, Waukon 
Roberts Creel Ste) Ol siles a set ena eete cone ret wears 
ComCreek | Strawberry POM tess: ose se-e- cases e ee cee 
SabulapeankRonGy Saul taser cre cinco c cis soe ecineae cleo 
Trout Creek, North McGregor 
Bloody Run, North MeGregor 
Keramersseonds WorthinetOlass. 1. -)=.=--2cc->22--9-+-2 
HisMsPonG whimbtersetaeweene see caseccticescceaces shone meee 
Haskell Springs, Fort Dodge 
Silver Creek MWaUKOni as 255. Sccccocescce sees eget ose 
WV AITS TSHR Ud WWI OMe) se cae crete sees socks coe citine clot 
OtierCreekAiColm are ceeccces seidcee te nee c cease e cls aes 
Canoe Creek and tributaries, Decorah 
Wexford Creek, Harpers Ferry 
Maquoketa River, Forestville 
SpHrinewea ran cls Mien COS vete rem taste sacs a= asa otesolaeiel= 
Arnolds Spring Pond, Cresco 

Kansas: 
Soldier Creek, Topeka 

Louisiana: 
WakenMarie  NatChitOCNnes? spccceesteeseacascesccee access 

Maine: 
Canaan Lake, Rockland 

Maryland: 
Lake Ford, Oakland 
Brownings Dam, Oakland 
McHenry Lake, Oakland 
Spring Lake, Oakland 
McHenrys Lake, McHenry 
Star Bottle Creek, Belair. 
Cabbage Creek, Belair 
Hollands Creek, Belair 
Turkey Run, Rockridge 

Mine Branch, Mcintire 
Maryland: 

ROCK Vale NLO Mi RUMP ROCKS seamen -telsicie aiisiciein=  Scleisiewsiais SEC eco ee 
Springs Branch, Williamsport 
Applicant, Baltimore 

Massachusetts: 

Bear Cabin Creek, Foresthill 
Sink Hole Pond, Cumberland 

\herhim@re leone Minaiinae miele. oa oencoseerearenoooeseoods 
Quinsigamond River, North Graiton 
HairiGrounGeuakes \WOLeesper = ce cccsiee oo 2 cens nce emis sie ate 

Eggs. 

22, 000 | 

Fingerlings, 
yearlings, 
and adults. 
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REPORT OF THH COMMISSIONER OF FISHERIES. 

. ; Fingerlings, 
Species and disposition, Eggs Fry. yearlings, 

and adults. 

Rainbow trout—Continued. 
Michigan: 

ish) Pond, FParminetOn ja veces ce ccice we oc oeie cea keene meni tetias | eee eee eeeeine 3, 000 
Bass isake Tron) Mountainineet =. asc canes coe soos bere ec dl Raneeor eee nicer eee aeee 500 
Rlintand Clintontrivers: |Oxtordaacaqqses sere eeeee eran nccee arene eee bee eee erento 4, 400 
Spring Pond Spring: Lakes. 2.2. .<<<sssceceeices cetick so oelecenne saeere aaa erate een eee a 5, 400 
MeCutcheon' Creek, Crystal Falls ..2-- 2.2. --meccea owen NC Aertel eck Sre SMS 2,500 
Warleton«Creelky Montague... sci. .2 2 scicie'ssis soc eiomeceeeer |etmene camaenel sce aaemente mee 4, 400 
Tron River bronsMountain .<,:... .< 2204.6. Se ane steers cers oe ee cee ciaenes eels seen eee 500 
South brancheAwm Sable River, Bay Ciby on-scene sesame 4050004iSwetasccee see 
Spring Brook Trout Company, Kalamazoo.......--..--. ZOHO00M | eirectnaticelsatorine sememeenere 

~ Minnesota: 
ihestemRiver, D Wut cs). ccc cee soca cance ators csesecs| see reoemecnies ABS 400' 8. ccetieaaccciae 
Statewish Commission wSty haul: -. socks jee sce ose ses sie |2 = owsicisjemeeinseleetemeieeccioae 34, 800 

Mississippi: = 
IST IDEM eey, (Gros dual SCAG so sonddoda oboe onoab Sad scans 5050s| bonEeneanEseac lSenusascsoncse 800 

Missouri: 
Will Sprinovica ke serunransywallle 20 2 sists aie eee oe eee = oom an: cece | Bregeiemeeemecee 1, 850 
Netra CCSRIVEDESMLCTIR A .7s sens a clnnn = a@ hae ne cane aac toe ae || s aaretseyeeciaiejs sal aamene eae eee 500 
BennMetigyMallseond) LepamOnl. 5). z2ic1s cles mises cistelors a= Has aia a siera = areca ie) sicil ers ioeretertra stemies 3, 000 
PP reVMksye ces wD TK Oia cos Sate oe Sl ce pis mine nie nme ee eee ene sine seoman ees (eee ee eee 2,750 
Boiling; Springs, Am lim eto M <55 sys ciasa « a <1a1a-a0e etacratepe arava ere ates eeier=tae oleae ao Sel orate oes 2, 750 
Mitte Piney River; Newburg: ds <2 ssn 6 cicneisestsroisie soe coe scl else cineais 7, 000 2,790 
MGTAM EE SDHN EWS be AMES’ - 535 a-5../s cee sos Sow ls oneaae anes cee aes eee olnaseeneeee sees 2,750 
Bine spring and Braziliereeks; BOURDON. 2.200250 fence = alls + ee cota nee se mecee alae eee se 5, 750 
Salupetre an Gi Spring Creeks, (StantOMl 225 scecse sce ce cei| ss/ocalecljccene Basaran eee 5, 450 
TGA NECTCO KR SG) Clain Vs os Fee a ce ace es eae no ne | Nae cee seis nee ee eat eaters 2, 750 
SPLINE LONG <GOOMMAM parma raetss. co cam ema cers sie ee ones bine eoioe ears ee aes nee semen 4, 025 
SCHUH SMEs SCHLMEM TiS GALLO s-a\lactere cys cicla Se isce ie eteisralliate semicteiaio eineall ceases eee 3, 000 

Swedeborgers 3 fst sss 228 ase) So sae cas leis ae oe qa saline eieernebeee 2, 750 
NICIMAHONSISPrINes INCOSRO ise e cas eee ac cigs ae sea le crete remin er teeinel eee eee ere 600 
makesHaiwea Lonksa Halen aelOnika ve ceeacos cect s ace sees sone cceneeee 9; O00! Wc ceeeseciceene 
Louisiana Purchase Exposition, St. Louis............... OOOO. | sea Sax Se cree ak haloes eee eee 

Montana: 
CrowACreek: sRO WSCC. :s caidies clere storie see SiS ete e toe es | slice lesen ee lero ree 2,500 
BigektolD cer Creek: (Milos sys - Sane ees mice a acc ne ates llsveshelnce ecto ane eee 4, 000 
MeInitioshispring; Creek, Wed RoCk (2.55. nasece-s sa ec anes lpcine sees er mate teen ceeete aes 2,000 
South Hork MeDonaldi Creek. Mewastowils- 42> esesceet on leeceecceeceaes| tae eeeesomcors 2, 000 
Bip eer Creeks We wastowilaasccce seis roses acer eel eect cee aie eee eae eee 2, 000 
Man NestiPomd) LewaStOwy Mincccrsiecisis-<ic-a's clas as sfereetrene arom peeteenie ae ape et a ae 800 
Wihitmore ake, “Gold Butte snes so ee sonclinne s Se ee eon le seaeas tee one eeeere neem 2, 000 
Kane ntspliake sRalis pelle ae coe fen ook ncottee ete, oe | ee aeeya yea ae | Re re eee 1, 500 
DempsyiCreck. Deer Lodges asec. - sone ee Roe oe | one oatncs Barcerncsee =e 2, 500 

Nebraska: 
State Fish Commission, Long Pine Creek, South Bend.. BS000) |Ssee es ee 10, 000 

New Hampshire: 
ronudand streams, JPotterplace ac seers seca aes chee nies ee eee eee ee eee ee 6, 485 
Loon Lake, Plymouth........ SER ee ASE | are seer tse] aaemsres Ceeeee 1, 395 
Mascoma: River: Canaame . S55. ocie scent ae ooo eel ees oe ee 9 10, 475 
MSin S1ASS RENO s) OVET wars seer ver lS = erent Sparc ero ae eee | eee ee een ere ee 1, 600 
ihakesWentworthudsom css sais se-ce:-anrecrce ees oe Socen | ac eee eee nema emer 600 

New Jersey: 
sindilesBrook: Oakland sta. cca oaecae anc seene see see einelee see ee 5 eerie nee eee 800 

New Mexico: 
INOrthsPenchasRivier, Nib x3 cer eee. eee ee mic pos ahem al een eee nee ne eee Tees 1, 000 
BiSMSR OMG DOTSC YE cx sere cin Sonetseree s Caos Ore ae ea CES Bee eae on cae eee 500 
PLUM SUR UMELS ROSWELL Se see catia wera eclosion cin cte wie | Slice ne eke ne one eee 1, 000 
OMG OTG.1 COMA TIN Nees seers heterctojes Ors ee cee eisai eo nel eae ee ote ee eee eee 300 

New York: 
nrdiamilimike we eeksisill: . 2 js scese ketene ete ears Sera sae ce see So aes 10, 000 900 
NE Wa OLks@ibyeAquaritimie ce seeryaeseeenee cain ars wee ale 5} 000) I-22 s0cb 2 sac Bas ace eee 
A pliGant<bTOO ky) ache cmc oeeec = ne sites seeeemecioe none 1 O00 es 55 2 dacs coe eer ae 
Applicant Ne waMOriks: sc osoctecccastoc casa ecer sees ster 1 O00 wet <5 ocktes feet Ge feuaneene 

North Carolina: 
Mill PPRond shouisbure”.. 2s. ectaee dels ac oasis noatareeioteins coe | See ee Ce eee eee 400 
HMishPRON Gs Walnut COV Soci te cccikes wees ters cee mea SP ears ac ee 400 
rout bale: Len Gir Jsco 52 sosew oe + cee eee ae ereloe aw SS eee ee ee eee 600 
Bald. Creele, Waynesville. oo. cctsecje teste retdactele cite eee era eee cee eee eens 1, 000 
J OWED Aled G0} 0X0 Hye: OKO t: ae a ee a ne ee re errr ee Aa Slee ee ee hs 1, 050 
Cockdills Creek; Waynesvilllecs oc sae. ces cane eats = ol eae cee ge | cane e ee oe 800 
MATIMAN SCTCE K | OLIS 57s Sere peteree: crceha ae are ate oe fore ce eee eee eee 750 
LE CISIO Tee ke Ib OLGIN it eels misc a cea aac tetra ote ee oe Sheers Pe etc a ee eee 750 
BoftiswMaiUll Greek WOLisas sons. so sce oe Siege tiie cle ere ctor ial | eer mee oom | cielo Se gees 750 
EIR CE SRT VET: UODCIS Tec <ratlen cin1e irerw.c e 2 suelate crates make create oe | Sea ele ere ener | eee eee eee 1, 500 
Role:Brdreereeki Cedar Mountain... ccc. ce oqoee seeet ccaleeaecieeeenciece lac serclae enero 750 
iBuckhormiCréecks Cedar Mountain - 2s oo) see sacle seco. lentes ene eee eee 750 
ClearCreekitedarsVountaim o2coc58 lo) He ee eee ae sicuieae| ae heen eeers 750 
Bish: Pond, “Brevard wicca Secs ais ss Sastre wowace yee cele ence aoe ae | eee 500 
Fish BONS; WW etOmM neces nce ctersyeiciz ss. o. ost e ote sr aee eae eel ncte oc Mnein ore | eee eee 600 
WittlevRiver; GAME Hoes ei cc.cee-clo's a inelelele cisisipein chloe oe mall eens Smee een | ene eee 800 
Hish’ Pond) \GoOldSbOLO wis ges ciee cde ecic «cic se seesesenetiemelaemerecies eet cel pence ee eete 400 
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Details of distribution—Continued. 

Speeies and disposition, 

Rainbow treut—Continued, 

North Carolina—Continued. 
MMippstP Gnd | GECCNSPOLO eco aici 6 <elefelnisisni= sinisisieyeiciswie'e 
Campbell Branch, Maxton 
Schaley Creek, Elk Park 
Bull Creek, Swannanoa 
TGDIKCLWV OO GILARWH VESTS ORI. Sioa cio ecie o canlnicte aiaicisarcinsiwiciejadicie 
Armstrong Creek, Marion 
Ball Mountain Creek, Marion 
Toms Creek, Marion 
South Fork Swannanoa River, Black Mountain 
Freeman Creek, Andrews 
Trout Pond, Flat Rock 
Spring Pond, Littleton 
Nantahala River, Nantahala 
Queens Creek, Nantahala 
Frankiin Lake, Brevard 
Lake Toxaway, Brevard 
North Toe River, Spruce Pine 

Ohio: 
Cedar Creek, Springfield 
Fish Pond, Pomeroy 

PASAT ARNG Soyer ei sis ee ee laete rele eiclstoini=l ete cieiets (aieiarerr's 
Artificial Pond, Dennison 
Spring Lake, Syeamore 

Oregon: 
Springs Bram che Dalasi f2jay- jee sia/s cicisieimialainietelel=j=inieieleisiesicies 
Rock Creek Lake, Haines 
Meadow Lake, Yamhill County.......-.-.-.-.---.2----- 
Trout Lake, Umatilla County 
Clatskanie River, Clatsop County.........--.--.------=- 
Necanicum River, Clatsop County 
CLE ATIOTECRE S UOMO Nore rcpioe si xicim crn Siere wre eormreteinsalereca rein icjepclarctetcicre 
MesdowiRiakenGarltome, io) 202 aie acc ctacisieis 0 csieistaaselpalere's 
Fifteen Mile Creek, The Dalles 
Catherine Creek: UmiOni. «<< cc\a/. cers cjoreients a eaintelo wc cierns 
Ha imoque: Creeks ialMes: 52: :.5,c.0.00 cc o/s: siaistaiaiajciejeretarere wate 
Grande Ronde River, La Grande 
Spring Pond, Albany 
Beaver Creek, Albany 

Pennsylvania: 
House! Creeks Rottsviller cae cinisroiaccisarcciesininreiaia a cinnidinrns oe 

SPIN Sy uM MELECrS OUTER B55 ce cic intelesleleielai-lcielet=icteloteitel= 
Moll Hollow: Run, Matlimbure <<... 6.c0ec<<c- sec ecee 
Timestonie; Rin), Mahim bares <s- ieacinte nissan 'sjeenieie sete .e- 
Weiricks Gap Run, Mifflinburg 
North Branch Buffalo Creek, Mifflinburg 
South Fork North Branch, Mifflinburg 
Raritan Run, Mifflinburg 
Panther Run, Mifflinburg 
Roms GreelepBms hkl cS lie secisismreclewa tee laimiciceleieiels 
Maple Run, Currys Station 
OrientawPonG, WaIrebamCes: jc s2 coc sis ce e)elaie/siaiaie siete: vlosteiere's 
Spring Meadow Brook, Bedford 
Hermitage Pond, Euelid 
East Dyberry Creek, Honesdale 
Brinks Brook, Honesdale 
Sonners Pond Honesdale cnc. cccc as semen cease nse nciecloees 
Sele tress Bi lainey Sears are bic o ayeteraioce is cteiciaseisre apateietare's 
Sundrop Creek, Hamburg 
Mumace! Creeks, Ham bare - s -2:.. oa )secisteiewiela/cinicioe Do's 4ie 
Thomas Creek, Maria Furnace 
Baigley Creek, Mansfield 
Avery Pond, Honesdale 
HVAC iii oS RRicata | GORGO Mn sass Satsmninte osm nictereeicteicle wclelel-veleeielase 
‘BuckhormiCreck iGordowmes. 22.25 s.6<scei - seis io desiacetnie = 
Blair Hurnace: Pond, Altoona... 2. 52... 5. cncccccecece 
O’ Donnell Creek, Carbon Center 
Mosquito Creek, Williamsport.........-...------ 
Cove Creek, Bedford 
PPAR | ROMUAS HOM ais). 1s coo cass saiwiainraianicle alociciewsete cee 
Anderson Creek, Stewartstown.........--.-.--5-------- 
Bowmans: Creek, Tunkhannock... .........22-cee0e..220- 
Dark Hollow Creek, Tunkhannock..................---- 
Wild Cat Run, Tamaqua 
BCID S URNA, BAMA Wei ac ye cters chee cisisie's © oie'e eimleieinlejesnieleisis.= 
Upper Rabbit Run, Tamaqua... .........cssceccecceecces 
PSUS DY SELLA BNA VON aloes se /eyalawis-ee sacle oj a'acravercicelawjeterctoe 
OwilkCrecke Bamequde ja 5s <cct sawleie s cates sxtewele Woisietae bie 
Beayer Creek, Tamaqua 

Eggs. Fry. 

AT 

Fingerlings, 
yearlings, 
and adults. 

9 0 
“ 

900 
500 
500 
500 
500 
300 
650 
500 
300 
500 
700 
000 
500 
600 
900 
500 
400 
300 
400 
400 
300 
500 
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Species and disposition. Fry. 

Rainbow trout—Continued. 

nsylvania—Continued. 
Kreamers Run, Tamaqua 
Falling Spring Creek, Chambersburg 
Tributary of Fox Run, York 
Dingman Run -Coudersportsac.s-o-ce sec ceiaee eeciecec el 
Streamland dake venKIMtOwmM) cocecsseece ceceeinen cesses: 
SilveriCreekHStaMlanysesc<-cccecn moos aacmeeerieicrien cere 
Southehork Powers Run St, Maryse jcoscem ce sae cee. cee 
North Fork Creek, St. Marys 
Kaye HOrk Creeks Ol. MATy Ss ccecc scicnccans esis tees aeaqee 
Wiest reekaot.o Many: ctcitccteisisisveicis oe nileveinieieieaisicisocicis ents 
VITUS OLCe wens balay Sets sere meets ciomi-reiictelcjateisleisisicle steele 
Black Creek, Tremont 
Coleri Creek, Tremont 
Cabin Branch, Hellam 
Rattling Run, Minersville 
Wiheeler Run sMinersyallles.. 2s. nse ween cee eset 
West Falls Creek, Minersville 
NeepiCreek Min erswall esa Scene smc sie menelsiaeecieieleeietcist= 
Spring Creek Mahanoy, Cityoe- occ e cence sees eens 
Nigger Hollow Creek, Mahanoy City 
Messer Run: Mahan oyiCity, 2c 2oso ssc ce «eee nese ciel elsts 
Broad Mountain Creek, Mahanoy City 
hocust Creeks Mahan oye Cilbymencc see aeme aac sersieleiebreieeine 
Mill Stony Creek, Mahanoy City.....................--- 
Codoras CreekMahan oy. Citys cac-iinacce ssc ces ieee se -.ce 
Krells Pond, Mahanoy City 
Little Need Creek, Mahanoy City 
Srl Creek Mahanoy Cltivicnc. sees. once se cee coer seein 
Brush Valley Creek, Ashland ......... sisi bieratee waiaseiee 
Roane Greek Ashland esa sepwecee se clceeie see ecemeicieece 
Buckhorn Creek, Ashland 
Clarks: Creel | Tower City o. scciccs saqeccc ow eee eeecnse ce 
Creek and pond, Tower City 
DavispRunas hema oa Wiss sae cece cer cese tes eeiesieine 
Wastel House Run, Shenandoah... 21s ssc... ce.-20---s 
MaureliCreek. Walliaimsportooqacercnacccecesceeceee ee 
Fishing Creek, Jamison City 
Goldmine Creek, Goldmine 
WiOlmCreekaibottsyille se sane cistenecirras cmc seneisveraictarele 
Werden Creek, Hudson 
Shatters/Creek (HuGsoOmese-2-cee onc cee cence wecicesiscsiae 
Rireousereek, Jamison Cltvensm-sseeaceseose ceeeces cases 
Panther Creek, Jamison City 
AquarnNiweyvaslbake, sROSeaLG js s- a aseiccaictcetee = ssistersisiciole = 
MecMichaels Creek, Stroudsburg 
East Branch Run, Henryville 
Buckhill Creek (CrescOse aces ocenenecieeccne bonne cerectre 
Paradise Creek, Mount Pocono....... BD tee hy Fs aa 
HiverMile(Creek, dake vAwieli® 2222 222 52625 nis ne cieieieerel 
Spring Creek, Wayne County 
Susquehanna River, Wilkesbarre .........-..-....--+--- 
State Fish Commission, Bellefonte 
th Dakota: 
Tributary of Whitstone Creek, Bonestcel 
ISHPRONG HHUTeKa. seca aces dao cata eae aoe ase er eee 
Spring Run Pond, Galena 
Rapid Creek, Rapid City 
Deer Creek; Rapid Civ - a cca acidte sect emsceaien occ eeceus 
IBbeavernCreek  DUialOl Gs pencaceecce caieceencer cence see 
Cascade Creek, CascadeiSprings-s..-s2 sncccecescieccecces 
Redtarth Creek. Mermosaes weee en scemeee ee eee een cee 
StursisiParkalale Stureis s-ssesceaceeehocseecseeroceses 

Tennessee: 
Fish Pond, Kenton 
Drakes'Creek, Avondale): ooo se eee ee ee oe acc meee aan 
Greenwood Lake, Sherman Heights .................... 
Mishe¢ Pond MArth upvc cc csheaceecen sac se accion enaaeneee 
Doewhiver x amptoniascoeseacees ee aaceee ee aaa ee eee 
Little Doe River, Hampton 
Mill Pond, Dunn 

London 
RoankGreek- sBlewiNs) ac care onic oars See a te aie aisles noe 
IM SeACTCE MBE VIN Sissccmene sense ock nace eee eee oer eee 
Big Creek, Newport 
MOGICTCCEMGAD Ohead oss seen aecaidcinae ocink oe ema erre inne 
Ledford Pond, Tullahoma.............- Sicjs\oraio tetawtorsiaislniats 
Sprin eeBranch wWeewilh. ce scacccns «cosas memes cicccreenee 
Burts Branch, Crandell 

1, 000 
1, 000 

Fingerlings, 
yearlings, 
and adults. 



REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

49 

; ‘ Fingerlings, 
Speeies and disposition. Eggs. Fry. yearlings, 

and adults. 

Rainbow trout—Continued. 

Tennessee-—Cortinued. 
ac clipBpcane he Orang ellmesee pera eia states ssl siate slate cee =\aie!| © sia ste elate aie relalas | stere/ajelofeyoloinie er 1, 000 
Payake Bala, (Cnenae ell 3. coaencsoobocobo cub eboSnOEeueEd |GuaceSosbecdas bccconedassoce 1, 500 
Beaver DamiOoree key Grand ellees rr esjseseiisine src sic ccie nie cel reise mie me mie stell = stmiolele tae liaate 4, 960 
GOms Chale, AWOKE de cee stb casos Sous upanoEe Habesodsde lpnoonaacooeone iSeeErodedoodae 1, 200 
VAMMOL OTe e en Kel MMMM Sactracetee ce scisicinciewacces oe cin nents [erecta a terrc reall emercraimissonc siete 900 
HIS hwLOn Osh AVetLeVAlL eee eeeniseree elelene cece see cane ce ane ememeeeretaat |spsaseedenadee 300 
DECI Bele CHiN OD, 6 hedeoocasaoc CoSb Ob SeOaaanreansanes access scoacer lsonososaceaces 400 

Utah: 
Applicant Salo Wake! Ciby sec. sacscecees ne = so eeecee 25 QOOM acer as s2 neces = cose sateeiel 

Vermont: 
Black Pond, Woodstock ...... SERA SO DOESN B Ba etr OE CHS HEHE iacetarec aera AMBESEetEaOaEs 16, C00 

Virginia: 
GreamRun eHaAUguien Springsreseesssescc sone scnces|e = seees ese os| ose cee een == 500 
Tila. Ronee Se HWOG NIN Be Ga soo SeoR der BApeoRs AaARebod Coeconeceeose sseoceeudeodar 590 

CaPOnUROdds iste tee eericmeas somes sec ciectsieay Sicisjeis aie se ejalmal Sein inieiateinie == 300 
JeremiahwRune Mile yvillew ees. tcce.e cesses icine clos SHE ae arsteacie a ie Bese aS Stee 590 
GooneyiCreek bromo yallieen nan eee aaa ete teaitis nee mace Soe ina Cee are nnmin mime 1, 000 
ATLeeNOLb he RVier eH ArnISOMID UTS = ees teeters aaleete ais tell else mate ost la = bm realm) wl = clni=lmie} 1,050 
Highland Terrace Lake, Harrisonburg....-....--...---- | 300 
Drya iver pEann sSOMDUTS tees ce. sess casi oaceee sae | 800 
Bellevue Ice Pond, Bellevue ..... pews sunea onesies = 400 
srs GreekemwWinl Chester. = <a. <csoscecimscce ceeece sce 590 
Wanchusesmake* Vwi Chestercns sce ssa saceeelcis ners ste 300 
Sra keuw Cnn Cnee ke wHiUlMNGELS em ante eeisie tise aiers trie clere snes =e sefell ate ele nlencte atel=atele| (= /=/n1e iam mie wierm tails 4, 400 
Nonthn@ reek alm ame ROC kanes se sae sete asst ete cree nte inte niciesisie Siete =. clcial| eisjersieeiciai-leteial= 2, 000 
Hiitulesbunmlenn Creeks Alp IM SCO see se cece aes een at leccisas elec eleicisiel| s\sleelsie Sestieinie = 500 
NRNKGreek Chillhowae@vweceacse sca cel: so cleilewes cise cece ee caess as esee secede doaorase 590 
PU SUEE OT Cow NOM CMe een noe east eieiec jee ce teem es eee inie © mista rate sloreiareic ecepacentsedae 300 

Lynchburg ..-.-- BE Se a ee os eae Badacscca eciaacsapoCnHbS 300 
Rap DiReLeekaeondeehOsters Halls) =. assesses cece cislsee soci a scic cena ce sels |2 cieteeree = =n 590 
Ciuystaleond sOrimOord ce sess eee ee oe Sones eet ccm seneliec seta cetsriess 24000); | Foesnameee ce 
Dif CHligUnMsAVLCMIM Rie sate Ne closes citineya me scoencl soars siellseee sete nse wade ee sai scissile 1,159 
INT OKA Lee Kee Artin s seen ae en ee er een Se ek SB aaaeeE eas sees eee pes 1, 000 
Bradley: Branch bradley see sans hoe cis elee eee se GQRHREEONEDeSS CoceneroasTece 2, 000 
MAE LOMOTEe Kine AIMASCUS ise ae sree cal ceeie eal ais tee ei are onal eine Se reticle = | eteiaien ale lols ermine 1, 600 
MaplesBram Che DaAImMaSCUse scene case eeec aa calms nec cerns os one acsits selel| iene tiles 1, 000! 
aurea Pim beLrvid Sen a- csc eae steer oot esa ole cea cease LO SOO Meera ece eee 
HISHEROMG PAT LOM tee sme ete ese see ieee sc cneecs cemeralat {2s netesmercs O00) eat coor 
SprinepeonGhelbirayesce ee oes tose | tise | eer eeecetae eeee ROSE Seaesae SrOOO! [Boe sence sees 
Typ PULTE PKL OUe tami ae sie ctiee eae, wlarcicleiatnie cic'= Se icleleicieicia's (a eee eerie 40000 |boeacseceeeeee 
ILIESHOMeR IVT MGA Mn ane ans sence pene ae eee ae ee Se sac 85.0008 ae aes cece 
WedariGreckaNatnralBrid geen a: 1 ess fee) eee aie es | ee oe Sas SHO00) eae e neem 
hone GentrynOreckuGalaretcan ss. - sacs ope oe ee eee Weta ds cm Sceee 5ROODN Ee eaeacereee 
Basset CLECK BASSE lbs neces tases scisite eclee eels eestor e BARE aoe 25 O90! ame cminctenenc 
Mountain: Stream), Turay:..:-::.--.25.2-.. ca hey She Sear ce Paw - > Se ee ec | BN OOO Meee seen 
Happy Oreck MromtiROVal eae. se: aceaee sees ecces ee scene (eae 5 eee TR DOQM Seat ce teenie 
BkiGnecks Shenand Ob IMM ChONE sme cece oe eee acer eel eres sea aie ereiercre SOOM Ae oes Siok oe 
OW OKee Ko eAT INS COMP ce Sec eins eee eer ce fetes cane Oe asics Some sel TSOOO" Poser cece eroee 
BeliemRonGeeApingd Onesies ac ce ac oe Seek tose ce met eee ularsceceseosses DROVO NE eackioee cane 
Wine TRiniaye TNH ave Ml Ro hee A Re saree ee Se Ra peas enact ae AF OOOH Ee acmcueetn swe 
IBISekDernVaGNe Chay DASsebtos eee eee see melee oolanie cell se Uisisiers cleteiaie’ern WE BOO) Ee citer eisininieis 
Leatherwood Creek, Dyer Store .............-...-------- [Soe ee ee SPs oor PES OOM RS seers cctasistere 
Reach BottomiCreek. ones: Ganson. -.-ce= sess acne PROS EE secre BYOOOR Eee. coeasae acres 
Beaver Creek, Martins ville tose ccs. cap lc casceciiseesetinec ss |see cect esececs 0 153010 seam ees earns 
HOMECSCrCe A MAnINAVILLG te sean shes mcetrec uch cer se cielo edocs Qamsaree PS DOOT Ect saeveiseters ace 
HISHBLOMC eM aL OMS willl Comes e meee metres etch ete krcieieaise sya Ouicemictstisls ao 20000 ea: ceteres ck ae 

Washington: 
Wise mers sa Ke saVVill DUT eee eee aoe aa seni natn ce ema c ase aes NS Sa sie Sere slee een 1,500 
Cowirehe Cree ka wNoruhm ven elm aes coe se eect cieccee oe |Seee sac eae e alleen cin cle nye mae 2, 000 
Hrddenvwiake SNOLUMeY akelIM Wie eae aes Some ae ee enna ele chew cece ance hom + cena em 1, 500 
Troublesome Creek Madison ssa ses seemee et teehee lio aa) seebecacancce DF O00 Ne aac, tseeteee 
GOLMES Rime 5 Ores iO let etarreresisiste ciaee mais ee erecta se ear [amen eee S300 Pecos come comes 

West Virginia: 
RTOnVe reek she bersOnblowill <- oda accede cece ecee ne cee cin Secieeaeecee ce [espace a aeene 800 
Hopewood spring Bunker Milli 5. ssse seas omnes ceaeasle dee Sastesaoee ete ee a 500 
HIShwe OU ds MONON ah esses ois claw) acral nie eccie ae alvin lero | toa melnsicye Senin Serine etoeiniloin 800 
ITOUUEEEUUUL ep EV OMNI CVA eae Neuere sian eo tcele cine eee ec ne eee eit minieie ake oicicl| fe mtwratatn Statmtayatal ee 500 
SDE OREM BLOOKSIM Gen seamen Sas ae ane anne aise Panne aeioOn nar Esemeemereenree 800 
Slacxekeyavel (oj olonzbheah (Cideel Sp AUN ee aac eces cose bo deo Cons) bocoRReSoaobod seosbecouson se 5, 000 
EXOTSCSIIGCIE ONG DOOM se ae ee ee aie meine celal naka aelceta\clatciets teiesiamia'emarercts 300 
Penny RUD eon nh plone poses asaee aca ce ce sancenscemee les cocci ce clas. los cisciciin acleee= 300 
MAREE ONG MMATlintOue ees aa ane aes hones nome ete [oat ae ee Ashocnlees cease eecesee 1, 000 
Gauley River Camdenion Gauley <j2ts0 ies teac cscs cies cll oose cscs s oclclesiecdeainetiee = 800 
Brancheton Greenbrier hives DUT OLS. sn -te seer eee sn= alas seemecmcs sale] a cenns acme 5, 000 
Eectowienun  shenandoah Junctions: ---------s--cescs|sncecssr= ++ ose eguermunecaas 400 
Sweet Springs Creek, Sweet Springs ...............-...- a sae | Beak Seis Goce 500 
CovelCreekoisweet sprmpsace cs cse- cess cece cee cece Oc DapOnpoata laaSeeceraacee 500 
Bip Gleam Oneek Aug ersOustjaceageascas see cc soc e ee sacle sees soe testes beers Co 3 1, 000 
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Species and disposition. Eggs. Fry. 
Fingerlings, 
yearlings, 
and adults. 

Rainbow trout—Continued. 

West Virginia—Continued. 

Wis 

Mouth Cherry River, Curtiz 
Cranberry River, Cranberry 

Gauley River, Richwood 
Enochs Creek, Enoch Siding 
Spring Creek Palins Springs: 2-5-2: cjseseemoeieemcieeae 
Spring Branch, White Sulphur Springs 
Howards Creek, White Sulphur Springs 
MANIC reeks Macedon al dig «25-5 ane hen etetine =e 
Williams River, Marlinton 
Laurel Creek, Marlinton 
Locust Creek, Beard 
SPLEM Sern Chis CO blew ceeeeisen caer ele tetejleaiacietetelalal= 
consip: 
Pigeon Creek, Alma Center 
Tributary of Main Creek, Ingram 
Wausaukee River, Athelstane 
South) Branch s Hime uRlye taser smears ensertaclemreleet ceeeeisee 
Medicine Brook, Pike River 
Middle Inlet, Pike River 
South Inlet, Pike River 

Wyoming: 
State Fish Commission, Wolf 

England: 
Applicant, Malvern Wells 

Canada: 
Applicant, Owen Sound 

France: 

Colorado: 

Agokeae, ibn oes sacguebeeaos sane doctapacsmaungssDoasoL 

Black-spotted trout. 

RA VOlbS RESERV OME WG MUVEEE eon rete) eiaieleier=is)areleleletel=/e/eleleraiaine 
Baker Lake, Jefferson 
Fall Creek, Colorado Springs 
Chicago Lake, Idaho Springs 
Chinns Lake, Idaho Springs 
Gascade*Creek. Cascade apemscccceseeeece on eeiacieeere 
Lime Creek, Thomasville 
Big and Little Cimarron Rivers, Cimarron 
Millers Lake, Idaho Springs 
Snow Mass Greek, Snow Mass)....-- .- s2-- csc essen se coee 
Maroon Creek, Aspen 
Big Thompson River, Loveland 
Upper Pienas Creek, Del Norte 
Platte River, Cliff 

Buffalo .... 

South Platte River, Dome Rock 
North Platte River, Shawnee 
South Fork Platte River, South Platte ..........-....... 
North Fork South Platte River, Estabrook 
DOUtM el ice dmer VELL O OMe steers cintalsininiorsiniee ineeiceio eee 
South Pork St. Vrain River, Miyons: .c..-.c-<ccc scence -nc 
Ste VrMl MVR LVeN le VOUSne secs nc scecmemsceeeeesace sneer erie 
ROCK Creeks DIM OM eck cemace mies cisisiocren cack miictisoaeieee 
MaAleeRIVer, MBeLLy a Sua tMOMsar\ccinaie.ccinaciels|sececis se scice see 
eethldora Mold Ora sate cic ce ecocas sem jeaeccc mesa tanec ene 
Tennessee Creek, near Leadville.................0...... 
Cache La Poudre River, Fort Collins 
Lawn Lake, Loveland 
Lake Wauconda, Perry Park 
TayloriCreek; West Clim. <. ..2 (fe cece say= menses 
Clear Creek: “Granite =. osc s ccleoe soteees eaeilosn see eee 
Syiveanbake: VP lacervillencasoecse cnceenericnieneneocceeenl 
Naylor Lake, Georgetown 
Buffalo Creek, Estabrook 
Mer Makes NOAM. oe oe ccncse tema oenme ste cieatncemmce neat 
Odessa Make, Morainy. 2 cciscijacis nase rica cinscceeeseecieecee 
Grand Wake Orang ake ei oe. cc co ncamew cia ceieele ceyesemte 
MIS TAN Ae wa KC H CLL: 2. cisieys nm omceloneeeial wamielcmre casters 
North Fork Gunnison River; Delta... cicwc.eccleas sce oe 

. Hlotchkisses oye eeeeeetess | 
Pavone taccaucte cc meas 

Harbisontuaice, «Grane duake) 2. = 2h.) foue eae sane eice sie e 
North Fork Grand River, Grand Lake .................. 
GrandmRiver Wve Wakes accion oo scr eee came cane 
Island Lake, Cedaredge 

see wee weet eee 

20, 000 

10, 000 

214, 000 

128, 500 
75, 000 
75, 000 
50, 000 
5, 300 

25, 000 
25, 000 

260, 000 
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Idaho: 

Iowa: 

Missouri: 

Montana: 
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Species and disposition. 

Black-spotted trout—Continued. 

Barren Lake, Cedaredge 
EB onuya ORE Rise) Cah T a ene ee myslote erateretoiaiasalajaio(o;e) wieia/siece 
South Fork Grand River, Lehman 
Sire Dein valine Cher asta te etelelelolar <icierese ala minim alae w aleini= 
SP Aese Leone (Clore isi ae = eS SE ee eee Cece aco oe 
Pinyin oy Pan Vel pA MAGS nem eee ices cence cee 
Platte River, between Grant and South Platte .......--! 
Boulder Creek llOMs ccscsespen ceo eneiidleertacralolemiop serena 
Dallas and Dolores rivers, Ridgway... ........-.0.0c+------ 
East Benet; Middle, and Bison creeks, near Cripple 
ONC eee asec eco ns cae eS Se eee ile feat fale efaleretetet eteriinm = 

South Fork White River, Meeker 
Deep and Grizzley creeks, Glenwood Springs ....-...--- 
Rio Grande River, between .Del Norte and Creede....-- 
Grand River and tributaries, Newcastle .........-..-.-- 
Crystal River, Redstone. Wn cnn ccereicic inte nin see owes 
Toyo gnieyorsig se (Cherian vei Se eS co sco bee 
North and South Fork St. Vrain River, Lyons......-..- 
Heeleston Lake, Cedaredge ~~... ee eee eee eens 
Island Lake and streams, Cedaredge ............-.----- 
Wirard Wajlseni@edaned eer ee oes os ete atcane ooiciiciemnim a 
Headwaters Frazier River, Empire 
Lake Creek, Leadville weet wwe ee eee tet eee eee enews 

MLISONP PONG. WOUIMOET oe a ae emcee cise seismic ere ocisey ce mci 
Anderson Lake, Market Lake 
Nii bers Mke Priest Bale lee sen cc ure eats sata troelaleicr omer 
SPLINE Creek. SOMA SPLINES oe no mi mye errmrenericreneiioias 
Beaver Canyon Creek, Humphrey ~~~... -...- 2.000 cs-08- 
HOME OUI p hue! ee CDOS Se oS ww amt ate cinrerererme orsormeieceieae 

rSropenafep IBS novela, I Fa VelaK ees Sg See eee 
Forestyille......... Lo apaf eer eraintsistactote aero | 

Louisiana Purchase Exposition, St. Louis ............-- 

Pr CSCOLISSRESCLV.OLT; (BLUE apo tars te mspesiive eiewie o nclarere stenwsmcies 
TBI ET SA DIO, 12% a a¥ o He 6 |W rio) ~ eee Om a ere en Mean er Pe 
LES MREY NGO) Dyer meN Ke lol BYe) hifoas |e Sk ee One Se een 
Bixteen Mile Creek, Sixteen <—- can wjciecccccccncccccjecce'e 
Tributaries of Sixteen Mile Creek, Bakers..............- 
South Fork of Sixteen Mile Creek, Bakers ........--..--- 
Tributary of Sixteen Mile Creek, Canyon 
Musselshell River, Two Dot 
Jocko Greek, Arlee 
Grow: OreekapArleere mete see ricie <siesniecs misilesisime inicialeleiere 
Mission Creek, Arlee 
pelt Creek: Monarch)... 5-.5--s20----- 
Black Tail Deer Creek, Dillon 
Rake CanoniGreek. Mal oe aos sersyo ice win wtatelominie wiajee ee 
WOLTONMWOOd OReel  DROLOM oe spate ccctaiereqeie.cinjajarelsisietaia.eisin'ors = 
Pics Cnbeks sDULOM > stacy cesmemeeearn asic siereresiiecicicieces 
North Fork of Milk River, Chinook 
DIS Hnle ace eG es ae eae a cie pc ricie leis, <ielospeicteraiu o Soyerars 
MAM elIS Creeks We wStO WM na cccmmic.cmpsiesie wisi vvie since nsec 
Mecken Creeks IEG ROCKS cis inmprensuisinsie «ina araje =e ak oo ele 
Warm Spring Creek, Logan 
Lake Morrison, Dell 
GK GeRetone SIMO es 2 see seers mreipempeistemnie mintaematnreielaic,s cies 
Cotton Wood Lake, Dell 
Deadmeat dake. Mell oes cose seas sciss os ciewis vee ects eieie 
Caburm Reservar, Malte ss. oe. = os Scecwn ne cet ceaw ene 
Lost Camp Creek, Harlowton 
Tillinghast Creek, Monarch 
COowiCreeks pH Anema sen cine as cette cies sineinis ie wiemt l= fe 
ROMP Loum SBOZeMan CE se eecess-- -sasenecmmse eases ee 
Horse-Shoe Lake, Twin Bridges. ...........0:ce.-.-.---- 
Pritchard: takes: Gold) Butte 5 on cccckeemem se eer ceok 
Smith River, White Sulphur Springs....-...........---.- 
Checker Board Creek, White Sulphur Springs .........- 
Bison Crepe BRS es joc coeia icon ee eek Se Reneawecncs 
AMOR are CES ikyound eV: olan ee ae SS Se ee so 
Springs o see h wWulW AP SLON. (4 ccricis=<s5.asseaenasmer 
South Boulder Lake, Jefferson Island..............-..-- 
DOR LEW RAIS Se See Se epee eee ee 
Avoca Creek, Monarch....... 
Fast Buffalo Creek, Ubet 
Terao bes inet Oh Feist ebeiV" Fih a0 2) 0 feces ee ON ee ea ain cee 
IBOVONCTES ke CWVAS LOW tensors cislemae slne/s sieinteie saint micidicns are | 

Fry. 
Fingerlings, 
yearlings, 
and adults. 

130, 000 
5, 000 

25, 000 
5, 000 

25, 000 
100; 000 
100, 000 
30, 000 
75, 000 

75, 000 
25) 000 
50, 000 

100, 000 
50, 000 

100, 000 
10, 000 

100, 000 
130, 000 
135, 000 
135, 000 
75, 000 
50, 000 

18, 000 
3, 000 
3, 000 
5, 000 
8,000 

45, 000 

10, 000 
8, 000 

34 

15, 000 
5, 000 

12, 000 
10, 000 
19, 000 
8, 000 
7, 000 
7, 000 

15, 000 
15, 000 
15, 000 
15, 000 
15, 000 
15, 000 
10, 000 
15, 000 
30, 000 
5, 000 
7, 000 
8, 000 

10, 000 
10, 000 
3,000 
5, 000 
5, 000 

10, 060 
12, 000 
12, 000 
15, 000 
3, 000 
8) 000 
3, 000 
7,000 
5, 000 

15, 000 
15, 000 
10, 000 
5, 000 

10, 000 
15, 000 
7, 000 

10, 000 
5, 000 
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Details of distribution—Continued. 

Species and disposition. 

New Mexico: 
Black-spotted trout—Continued. 

Eggs. 
Fingerlings, 
yearlings, 

and adults. 

Carrizo: Creek; | Clavtonicscck once seeece cena seat see cine | aceseciss meee Secnsaneeoeeer 70, 000 
Gieneguilla del Burro Creek; Claytoneeencsesene cece sees lanes seeee -eienl cee meee eeeicee 70, COO 
Adamora Creek: Clayito0M. cnc .--cssce seer eeeee cere eee ees la poedooonouaoa|lacaaaocoobacae 20, 000 
Alamosita Creek) Olaytom = ss22---ccenesceneeer cececicee Haye 21 Sr Seve lee taroie Iicle Bate eiasiereisteree 20, 000 

Oregon; 
Hishe Pond. Jam Ctlon City. so sc)c.cc25 oleic ca wpeie arate seietpe essliallle/= ote oe estes oe ere leroereteate siereete 5, 000 
AMO Cayce irene ALU Oleh eM oeeoo unease Gaonamaaacoscaodllsdaarscuanscoalobuccacnoacse 14, 000 
Gleam Creek Stone x sascase ttc en sa ceatwemeecse cee ee eee] Panerace eeene See ne se eeeee 2, 010 
Necanieuim' Creeks Astoria s<.s..2 -s\<taje oeicniocieteleiere sie einieeiicin al leis ee iera= eee 104620) 2-nee eee eee 
IROSUCH RIVET NOME I RLVIC lie ae: Sees ceiciciete ce cisie seisicist|| “leicetsteteeter eas 8 69pt Ponieietocecee 

South Dakota: 
MisheakewB on este lice cams cisineiseccisselecasleeisisinis ice Sal = cen onetas oes | Reieeee eee 10, 000 
BattlewRivier; Mernvosa s. 22 52.52% oe bic Soiw nin de ciaiwicraleis.c aetele ells sie mare s(oiape/a/s sel lereveieberaie ele ls meters 39, 000 
Bast horkrotspeariishiCreelk Hing] CwOO0d succse oe -6 = sitios = = clele\ell ee ieee 25, 000 
Spearhshi@reekee bla One mee sepsis oateteetateleloraiotetal sate lors cia e||(sta\aierslaieiaie sai) Sale alee laeiset 10, 000 
Whitewood'Creelk, Bnglewoodl. 222282222 2.25. s.s2,c- siecle otal steers ews) oie’si0;5]| o(rsiste enelereaeietele 50, G00 
North Horkaon, LittlesRapldiCreeke sDumionitiereace + seecee sere seaes=- oe lest ee cee eee 35, 000 
SprineiWreek wRapidl Cihvarecm. temecceiecsssneracmeccee| ceeeeeres sce (ee a eeeeeeeee 35, 000 
RapidiCreek, RapidiCity: s. Lele. ccc ds Shc eios esis (ste me's mterel| nvste Bie stots «lst sie\l'= salcinicrs/elsieeleceie 100, 060 
Box BlderiCreeks Rapids Citys... .- ~secceen cee cee scosele nel os eneceeesso-n asc eee eee cee 35, 000 
OTN Cree KAMA Citiyes patos sto cjo'scyasecee ie ateee eiore a cletra te eteee eee een ors | eae ee meio 30, 000 
SpringiCreeko MEM City ele cei isee eee ceirei eto sires wiell eaieieet sie eeaieta | Beioenere eee 65, 000 
RalserBottomuCreekey StuiOn ee a. = jsaea cic ce ce tetocie ese e| Soe ee Ee eee Coe Lene mines 25, 000 
Beaver CrecksPonG Spearfish cccames cacricctes cares ee as] a naseeteieisiers escent eoea aistaaiaray= 25, 000 
SpeartishiCreek<1Spearlishrace cen cece celsisisteloaistetst ier elals!| ceememele cteteeaissall erstals aelesta rere 625, 000 
Cowireek iS peantishiys aces ws. scones Sains Necieeee soe cor) hob oe wie ee sisal Naee eee eens 25, 000 
WaterGressiCreek: SpeartiShin. esctececcestnce scene see ale nesee classics ae eenneretaeer 25, 000 
rani Greek. (SPC@QRiSh os cee cace + =m /o</cisieisisieis sir/<icislns lnbBeosobopeers |esesepedaonca- 25, 000 
CoxiCreeksSpeartish) <S2c2.c.c<cscas scee sweciocccccceainetsc |p tes SASS cote |: eee 25, 000 
SprinskOnecks Spearfish moxccie ce ce cicnetes cists curecrs cicero see ll os doe ACE sete ese eeeeeasae 25, 000 
Montana Lake; northwest of Speariish=3...2..-.02200-<2|.-25ceseoee ce los se = sielseeeee 10, 000 
Gastle Creeks My Sti - acceso es soele e pislae | come e cece meine slew Gas sees ose sine | antes Ree eee 85, 000 
SpeanishiCree kb lIMOre) ey cece ale ot ciactornts econ ares ce /ciellssis. cea em ane aeralle ee eee sertoioe 95, 000 
Sylvan Wake) Custer cise .ccccqaies sages ciclseiaic ses cieisee o sel|lSgre ciate ae see nctel|eistetesereeiaeetee 50, 000 
SquawiCreek. MauniCe.<: « Secciacinc coe meee ene cee pee siowislle cwisciecie os eee an eeeieeeiaetts 25, 000 
Silver Creek. Sturgis Semen tetcie satsieiere Some see cons cee eeee ly stajcc asin Siete avell eyemvetanre een ereets 25, 000 
PearTsButte Creeks Stress. cs.sjeajeeeeins siemie oaiMaie meee ema oe cosa eae See lebiee ee eae eee 25, 000 
MittleiRapid’ Creek Rochtord sscco. cece ce ceanssemeciceee ee Seo eneieeg eel eeec tae atee 50, 000 
NorthuCastle Greels RochtOrde. 2. onas teen aenee eeeenee Ny cil cee sim cok ee cee 25, 000 
MAME Greek Ramil Citys -piet= oes sister ne ne so nets os ase a rayslcte mall Se ebel ein eeeies alee ceirsets sere 25, 000 
RrOuUbEONGS wPledm Onibics 22 -c2 s-semeeem secs saaceeee ces [ieee eee De Sra | yell A ore ae 25, 000 
HieCGreek Pied monts. .. Sascha w caneteieece ss smecieacincls \ ba Soe Michiel owelllarme age exorets states 10, 000 
iivleplkaCreek. Piedimon'tis.-eeese aon. -e ecnsis sleet Ne ee Ce Sen eee ae Erle 25, 000 
Beaver Oreck Busalo | Gaps cic 2 sates te ccineiemlsecte wore act Sears nate ece na See eee eee 55, 000 
PW ANS MUalce MELO’ SPUN Gok osc. caters ae econ coe ce nis Sell ons c nese aes e aoe eee enone 27, 000 
Cold Brooks PHO tl SPL Os ace wees teleicmiaree ae waters nce cioe |< oe cee mise ences ene 18, 000 

Utah: 
Mributaries:or ProviorRiver) Leber sa-co sinc semceeeeaeseelesceseeee eee. teen eeee eee 106, 000 

Washington: 
BranchiClovenCGreck. suakeuvilewreerc siseceee cee ene ae eee eee 14, 995 
SpelleriCreek- Northport 2.2 2c- see ec emcees mae c oe seule eee eeeeee | 5, 000 
Muskrat lke "Curl e wiemacic smecnoan creer ccaeneceee cere iB 8, 000 
YWakimeapRiver. @ ler uma: ces sec e ec eeawicsisicacissctelecine 10, 000 

Wyoming; 
Trai GreeksPonGd. SuUNdaANCe cece sose cece cocina oe acne Fea arse ee erecta a RS Pe 10, 600 
Dueck Lake, Yellowstone National Park ................ [Roe Bees 7p |e te 290, 000 
Wellow:Stone Lakes Yellowstone National Park 3.2 22,5227 02 ee 22, COO 
State Mish Commissions aramiczo-. --.. sacnseeeee eee 200} 000: ||, See Seas inte ede teeters 

Ran chester. sanccmecacoecee ane © 200:'000) }sijc.hoseee DeSales 
Wales: 

Applicant, Upper Downing, North Wales............... 25,0002). sez teks ites aeee meee se 

Botan aye ae Sexe crareatare we eratoke nein be ayveie la sretareie later a ciensveleieeios 469, COO 19, 315 6, 646, 159 

Brook trout. 
California: 

Staterhi shy ConimissiOnee. aeceeee tcc meres earn seme D00M000NIs seat sae lk Aeeeteee ess 
Colorado: 

Cole:Greek Pond) Mellumidie mes xccte cia asoete eres cre one cee eee cereeeeeee y, OOO 1, 000 
maken Watconda: Perry Parkes 2! 5. So sane cee chan ee ee eetan deed | Seeee een eee 38, 000 
Platte River) Shawnee 2s. ss cc<e oe cence 2 c) weeps nace eee Meme escalate eae ae 3, 500 
Mid dlepbliks Creek New Castle acaccincae ecasctmeentemicineeng | tere meee oe ae eeeeaee eee ee 3, 000 
Kish Pond Carbondale va... mc <ccicis cnmciemeeceninecccenoe {oR sate toeco all hore wiabeae tao 2, 000 

Colorad OS Prin 8S sca .52)- cise dein ee ses oe omar lnc emeee eae Seen her ee ne Enea 800 
Wiishtsvake ColorddoiSpringsy. 2s 2 sscace stereos neccies |neececea eee elem cneeeneee 800 
EACOE: Cinvarrony RUViel me NOTITLOSC! coerce oie cere cer ene re eee | Semen arene aR |e | 3, 000 
VALVISI CLES MMOMPLOSC riser Ayo, oraserare, ocelot Slnssrcisle es Maro eine cere Scie eRe eioreoe | Meee eer 2, 000 
Kish Pong OBASaltre etre oc mates era ase ~th-cyararaiay ais ciate yetoraraene bere inverse steveisierete nate | eee ere 800 
Horkiof San Juan Creek, Parosa Spriugssectccccceee sane! neencenaeeeeee 1.05000) Aes crsmtereters else 



REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

Species and disposition. 

Brook trout—Continued. 

Colorado—Continued, 
Naylor Lake, Georgetown 
Elk Creek, Newcastle 
Davis bakes Melllwmnid Ceececmercicsee sees etic cee ciclsw esc 
Lake Alicia, Thomasville 
WOUnE Snake wen Civll et eerie cei cclels cicle aiclelosmaneer 
Nueva Lake, Summit County 
PTV Ae wae MeLeLSOM sone sean cltale ae aletsle ne ine miele cislotelatetotale 
SpunosBrookymecanWeadyillesseesnceassnceiscere see lecte 
Rocky Lake, Fort Collins ...........-- iol ssavehnaretayale sta states 
Trout Pond, Glenwood Spring 
MalliCreek wh aitvl CW)se5-/- sesciemien Sete cectteoealceicisielsictel=l= 
Big Thompson River, Loveland 
Roaring Fork River, Loveland 
Boulder Creek, Dillon 
BoulderstakesDillomeeseeescreccc aceceta-liceoe = ceiett cea 

Nathrop 
SELAP ibe Cree key Dll OMe tse telat ol slar= alc l=teleiefet ele /eletatorelals 
Trout Lake, Buena Vista 
ace lGONa ws OULCET re amas eiacieisianisinel= ete ete cles ate (over tetera 
Baumbicker Fish Pond, Granite 
Beaver Flat Lakes, Webster 
Ute Park Lake, Ute Park 
Sprnei@reeksMOMUrOSG i aemas aalne ocleeiel- line lstoteicieteint= ws /elte 
Lower Spring Creek, Montrose 
Rock Creek, Montevista 
iBasinubake wCaTnongalerrn acaceee ak cole aecciciccicleiei cele eiete 
Lake William Dale, Carbondale 
Steavralms Oreck LyONS)scssias ove sees ciae ce -helee ele won ceeue 
MEME MEN OLE OUEA Vass oad ce sen eee ccs else ee eeeelse 
Shel PSwlosicew WAGs srs cote ele wc cis asain cicis se eieeerere 
Upper CrystalsRiver, Redstones: -2222..22-..-. cst - = 
lake Once Keay Geib meseeta ieee as isie siecle sieeieie lela ielelel= ejelerst= leloecisinec canes lapneenecacanac 
SOuUthEr aibemRiver- HlOrissaibecass=. 2 eceae ser weteleterelsee 
rout bonds  Dernys Rane hws. coos tee eee reece ee cee 
hos Pinos Creek Osler. -ssscessces seine se cee ses steele scl 
Musgrove Lake, Musgrove 

Alturia 
Maddox ers ascn case ce ees keen 
BrOOKSIGEGl sacs se ence Lee eee 
Glenisle@mscsec arene cercenek seen ante 

Vasquez Creek, Empire 

Gould Creek, Saderlind 
Basin Creek, Cly¢ 
Eagle River, Berrys Station 
Grizzly Creek,:-Glenwood Springs! ..........-.---0------- 
Lake Alicia, North Fork 
RVine pA hve VAMOS ees aslo cceee se sece eck eae ece 

WIENS) Sem meeerueeioboonacctcaae came ae 
North Fork 
Mea Creckeeeso eee eee een 
Ruedi 

Dallas Creek, Ridgway 
Connecticut: 

Coseob Brook, Coseob 
LONG San distreamebOutOMas jan soe cccielees ac crce oe Sate aee eee | 
Neck River, Winsted 
Ryan Brook, Winsted 
Spring Brook, Middletown 
Mad River, Waterbury 

Eggs. 

SOUbMe bl averkivenr CASSElISius.<sccm ace a= cracls lec cloecle melee secs acerca end Sd Liaise 

Georgia: 
Hickory Creek, Murray County 

Idaho: 
Glenrea Lakes, Rea 
F¥ish Ponds, Pick 

Big Bear Creek, Kendrick 

Witter Lake, Priest River 
Montpelier Creek, Montpelier 

Spring Lake, Rathdrum 
Port Neuf River, Pebble 
Clearwater River, Lewiston 
Applicant, Spencer 

Mlinois: 
MecNetts Creek, Cary Station 

Toohy Lake, Soda Springs ..... 

Trout Pond, Kendrick ......... 
Soda Springs...... 

Fish Pond, ViGRINTcinawia 2 OE 2 ie ORE Sete Fem [Gee ceaerae te aiees |e estes nase 

Fry. 

10, 000 
15, 000 
5, 000 
5, 000 
5, 000 
5, 000 
5, 000 
5, 000 

15, 200 

HasteBeav er Creek. sRosemont.< 22... s-c ace cece eeest ees | 

7, 000 
10,000 | 

10, 000 

Jeena nenneecene 

Fingerlings, 
yearlings, 
and adults. 

10, 000 
5, 000 
5, 000 

75, 000 
8, 000 
5, 000 

10, 000 
8, 000 

10, 000 
114, 000 
25, 000 

366, 000 
10, 000 
5, 000 

10, 000 
10, 000 
15, 000 
25, 000 
10, 000 
10, 000 
5, 000 

15, 000 
15, 000 
89, 800 
5, 000 

10, 000 
10, 000 
10, 000 
15, 000 
25, 000 

15, 000 

Jee eevee e nee ene 

800 
500 

2,500 
800 

2,000 
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Details of distribution—Continued. 

= Fingerlings, 
Species and disposition. Eges. Fry. yearlings, 

and adults. 

Brook trout—Continueda. 
Indiana: 

Perleys Pond, South BENG ye sees ose ee nee annem eral sees er === ee 2, DOD) Nw ccwee seeeeene 
Waterview Pond, Crawfordsville. << ics my se meie wie se os '=)|/= Nata cece eens Hsbsicweecesece es 1, 000 

Jowa: 
Bald winSsBTOOk. CLeSGO sea. och ess ee ee eee eeRcens 

Maine: 
casudbaovegsa srayoko ly 133 hb (oul § Ot SRS neo eee Abeossasondse 
MhaATStOns LOOK SeGRWICK. ... ooccessecerennianeeseese es ee 
Perkins Brook, North Berwick 
Sallmiontlakkes Rangeley. 05-5 See coho omicin wists ntti sles ola] s Se rerelelaelevaie etal einen enieine ete 38, 000 
Marsh Riven) DSTOOKS: + jen ccne secs ce cisco mes isles ial ale ws eee] 9 = iminie em einfe mae cia eee ete 3, 000 
ROUNG Pomel INOW Ymca <i-ici='=.< ieee ejerewse om ae, = a ecclelolarecers ie ialnrnin(aim inl eieteteteyel | elope tele Bele tate 1, 000 
Rangeley Lakes, OOMGSSOCIS: es eke cde da sosdese ction) Ja-ccceeen conn Nene ee eeeemes 10, 300 
Sprague Pond and IBEOGK WW OlOODOLOs s- se eee eee anos||-niscee eerie eles eee eaee 2,000 
Carry, PONG Bin SAME jee mee etc ceic cece ses ecienneae = eee 2, 000 
Fish Pond, Farmington Besa one ciecieeceanaeweseescee nace 1, 000 
Canaan Lake ROCKING sacs scene cee eee societies eninae = 1, 000 
Divine wPonde wedhe ld peseerece sae sane ceeeen asreiemee= 1, 000 
Nessalonskee Lake, Oakland 800 
McGraw Pond, Oakland ...... 800 
Ellis Pond, Qakland ....-..--- 800 
Ginp Pond whast Orland ccccciicsacic=- == etialiscciscemiace 10, 000 
Genie | osovcl “Dice Opa eho oes oese ooonescotc oon bouOSOoSc 4 30, 4, 000 
Swan ase as CH LS POL Ge ape eee ee saecisisisseeisesccioctiece es 500 
Mill Brook qOum berland. JUN CHON . <a. ence oe cceiee osal cme cc een te econ elec ewe emiclomel 1, 200 
MOnth wan alkce. INOTCROSS fa. -\. c2 co pees ceisclicisis selsaif ec steiate ope cletele oni elec latree re et 3, 000 
Inittle Houston Lond) Katahdin Trom Works)c: ..c cc cc.cce| <.<s10 cic einoin eel sme teoieemes cma 900 
AOTNTRAP ANCE VV eLLOIVTILG trae eretelelte tater alm feisie(ersie ea eisteu i= leievars 
Sebago Lake tributaries, Mattocks...................--- 
SPL Swe DISCLOW 2 cnae icicle ecice ale ae ee eieise ae cmels 
Clearwater Lake, Farmington ....................------ 
Shephards River, Brownfield .......--..-- Saison sees 
Palishury ond) New pOlbseecicac ccc wines =< eierstelelelei= sles == 
Rowe Pond, Cumberland Junction....... 

BUONO OAT eatetateteleleieto rere siareieiare 
Willett Meadow Brook, Waldoboro ahs 
Squaw Pan ake, Presque Isle. oo -j.0ss-2.0 sence ecew ace 
Haple bake: Mount Desert... - isi--se-wce acics ss = sess 
SANG ye Brook MUMLViee Sess eric acse cneciseemeseesee en 
Spring Raver wake Wramldline sc cseccsecus secs screrces= 
St. GeEOrces RIVER, CaS toe cocieleiniete corsa nieceioatsieisiesiesae 
MONS SePOMG seu elh see terete icteietarsinie te ele iistemioiserareeiote wie aera 
Lake Cobosseecontee, Augusta.........---...--------06- i 
SHE SE RG OKs LOOKS jae eee ates ateise alete atelalelalotarstet= la clots icles lesb esecoese soe 25 OGOM Ease cee ee 
Sebago Lake, Sebaeowbakern noses scerisee meee ee SoreneoSeseane { L5G) 080 goo-~n cee 
J ohnsons Trout Brook, Burnham Junction ............. lee esenicmtee mee 25,000 4anccecueecace 
Pattens Pond, FATS WOT EL Aas a eee ee ee ae ea 2000 dscseuccoe scene 
Holbrooks Pond, Dedham... 
Branch Pond, Dedham.....- 
Phillips lake; Dedham ..2.-.-2=-<--s-c-- 
Green axes Ded ham! .seeccecceeae eee ce eeseaa ese eete 

(OE DASE eter COCRGE CORSE AS ODODE PaHsCOS ho JenooaoDDome 34 130, U0 Ue eeanecacootc: 
Maryland: 

RESCLV OLE MO UMEAIM IP ATIC elas asteierelelaicielsleie siete asic aseee lee leeadoucnsebeds| Szcat ssoeccads 500 
SpLine Branch, “WalliamMSpOLber. se cicleiece os cle cain sles s cae [cakes seaueeen| Sees ce eeeeseee 800 
SPLIN Sake MO altars Soba «atcetteemiclem oye vie sseisleee sic eicienel| isc meisiee a elcef ecteie neers 500 
ENTE TST OES TET CO) SASL 1 Lis operorereyete eters ielaie atele le eleiajn cieieicteevere ate eimetell exeteleieletatsictetalajn=}f ateraletersnetetete S-lere 500 
(Brow Min esl) ar @ aloe leroy cierto teretetern sveyaseralere cia lore le fete’ a| alee cjeiareieloreucle el aletals ate nets tora 1, 500 
Mitte Seneca Creek, German Gow: «cece ase «croc clereie'e winters el||sie wow clerainei pened eich ee eextee eee - 500 
Tributary of Gunpowder River, Glencoe. -..---<-- 5 - ooo oc ccc enema meee eee meer 500 
Spring Branch) Cockevsvilles. + cscs. sosese sce seu osneee 500 
Patapsco Creek, Woodbine... 
Patuxent River, Woodbine. . 
Mill Creek Dam, Perryville E 
McHenny ake: Mickemmntyicmecccices cect isis nidewlemeistee cere 
TroutsPond Deer Park <). tos cccc cence deiseisew ste wapines eeecneliemsscicmeaacrer 

Massachusetts: 
North Branch, Springfield 
PATSOnsS rook; NOTEMAM PEON ececscise = sieies cae eee 
Mairbanks Brook, North Gratton oc owicec cis’ slciiclewetenes ce 
Burnitt: brook, INOTth GraitOWecaseccceecelese esieses eee | 
Merrian (Brook, North Gratton. 2. occ .sieccin ccc cemictiance | 
Stillwater River, Sterling Junction ....................- 
BADCOCKMSIOO Ko pe PiINC CUO me cle cece suena ieee 
TrOUt BrOOk AMES Vile: —i cle i.c oc aiais se oe lewis ice oie comeinne 
DEWeUNBLOOK WWOLCESLOD fascslcc civic cle sicciecin elec ce veseeene 
WaTMG TOWNE TURE | WWOTCCSPCT Ro cccacc cic nie ae ciclnintc ainintetoreme 
Lake Quinsigamond, WTCEMUETS -aanercceceoe eer 
Pleasant View Lake, Williamsburg Soa 
Melton Brooks Me lNtTOM se ccwisisteleccewns/sccicaciceiiebamesye 



REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

Species and disposition. Eggs. 

Brook trout—Continued. 

Massachusetts—Continued. 
Cold Spring Brook, Saundersville........-..-...2..-.05. 
Carroll Brook, Saundersville 
Crosby Brook, Saundersville 
Stow Brook, Worcester 
NOMI PRONG M GlOWeeStO Ler soca aoe gece ccm cee sintaacleuwe'emee 
VEMMISONS- Brook, sMuPUTES .cccnccc acs cece eee ee meee ceoee 

Michigan: 
murka wake: Creek: (Greenville jcc. scan cic ukeeseeswen exe 
puoneyGreeks Shelbyville: jee oe eee coe emcees 
West Branch of Succor Creek, Mayville 
Hamilton Creek, Mayville 
Phelps Creek, Mayville. ............ 
Inlet to Phelps Lake, Mayville 
Herbe Creek. Mayville ess csmscnsnccecuckccn ce occscicew ek 
Tompkins Creek, Mayville 
Sycamore Creek, Lansing 
Spring Brook, Novi 
Minnehaha River, Oden 
Spring Creek, Iron Mountain 
Benson: Creek, Mount Morris. ..2. 2. 5.25.0 ce ccwwncsce sues 
Spring Brook, Milford 
Trout Pond, New Buffalo 
Spring Creek, Alpena 
Tributary of Turtle Creek, Alpena 
Bigton Creek, Newaygo 
Safe Harbor Creek, Carsonville............-...... 
Happy Hollow Fish Ponds, Hillsdale 
Smith and Hale Creeks, Emery Junction 
Gold and. Silver Creeks, East Tawas...................-- 
Van Wetten Creek, Mikado 
Pine River and creeks, Lineoln 
Rapid River, Leetsville 
Maple River, Pellston 
Carp River, Carp Lake 
WOHMSONRC TESLA Preseott csccowe cca ss cists soccce cnet eens 
Hall Creek, Farwell 
Newton Creek, Farwell 
Spring Brooks, Clair 
Dennis Creek, Lake 
Trout Brooks, Baldwin.... 
Bowen and Cedar Creeks, 
Trout Brook, Branch 
Beitners, Anderson, and Fletcher Creeks, Grawn 
BeitnerskCreels cEraversev Olbys os screic.cwecae Wek cartels aicrcioios 
Boardman River Praverse Cityc osc occ w ee nccewcacmec ces 
Desmond Creek, Barker Creek 
Mason Creek, Barker 
IBA KeMOLee er BRE KER eo sae cers oases eciote oc ose wieaeee 
Orr Creek, Ellsworth 
Wood Creek, Ellsworth 
BASSE ONCE BBS WOTL Mosse senses cer atee cae here wie Gocco ser 
Beaver Creek, Kalega 
Cedar Creek, Kalega 
REO BrOOIES WS ClISITOS See oS yds oie aloe weiniteteielernre okies 
Wushpeond Ghepardvilles- soso lsceaccet scetemesecoesecicce = 
Gaylords Pond, Williamston 

Minnesota: 
Cooks Valley Brook, Wabasha 
hakevian Vawker Mamoitlel ss soe scosccse cu cmviseuneere an seme 
Clear) Creeks NTE KETSO Mey acecne coments dace meee io ceermieere 
Poplar River, Lutsen 
DILEKELO BLOOD CULOLUs namespace cic coe tence ache eeee 
Rocky Run, Carson 
Palmadre Creek, St; Louis County....5< cece sone eee 
Moose Creek, Duluth 

Missouri: 
Louisiana Purchase Exposition, St. Louis.............-- 

Montana: 
SPLINE Creeks We wiStO Walis <a corse awrerlecinisieso Swen nb siewn ts 
East Fork of Spring Creek, Lewistown 
Beaver Creek, Lewistown 
Boyd Creek, Lewistown 
Browns Guieh Creek, Butte 
Ashly Lake, Kalispell 
Little Sheep Creek, Lima 
Fish Pond, Anaconda 
Elk Lake, Arlee 
Rose Lake, Red Rock 

eee 

Fry. 

Or 

Fingerlings, 
yearlings, 
and adults, 

10, 000 
20, 000 
10, 000 
10, 000 
10, 000 
10, 000 
15, 000 
15, 000 
25, 000 

_ 10,000 | 
15, 000 
4, 000 

15, 000 
15, 000 
10, 000 
15, 000 
50, 000 
30, 000 
25, 000 
30, 000 
25, 000 
50, 000 
25, 000 
25, 000 
20, 000 
50, 000 
20, 000 

5, 000 
6, 000 
5, 000 
5, 000 

PLOW OMURDOZEGIMR oo con dacetnccacaewn ten wemee ewes pees Poreere) Scena ae Ole oe 

2, 000 
3, 000 

500 

2, 000 
800 

1, 000 
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Details of distribution—Continued. 

Fingerlings, 
Species and disposition. Eggs. Fry. yearlings, 

and adults. 

Brook trout—Continued. 

Montana—Continued. 
MishePonG Gola Bums ate-ete late ore ieisinicte cisterersteversicielereterclete ele 
McDonald Creek Lake, Gold Butte............... 2. cccee 
HishyPond .GoodmaniSiding.--.. cos cscs e see ene saeees ese 
Rocks Creeks sBrowMes |. jesanc a:ino nies nis josieisieiets siaresteelemremicie 
Crystalilakes Sheridan 2.55 oc: chesececsouss see weree 
BeltiCreek Neihart). cox..s\s.cccic cls asenise os coeeceeescs = ese 
PTO Wt ONM Ce MAUTC is 5 cy xtayaiS eosin alererarefeloes otiste erase sine 
Ammenrnican' Creek sHarlowton ses = scence ese eles cece = see 
Hastebouldenereeks Big Mimbetanc. sosenecee-seeeeeeceee 
Carmichael Creek, Craig ......... Erieisiereries ions cei ce sie 
ISM eR ONG avs CtOleee conceit ae alice ee oe cleeieeiecicretare 

BOZEMAN ae teste sleminceimislarelate soonSnecodaacene 
MPRESCEV OL PEO terrecrree one cicin cic sercieecinnre sinere ete lcleisorie sae 
Little BoulderiCreel, Boulder. 252... 35. ----cs-sse00--- 
NOLtneMOrk Of SUNURLVerCraipc.. 55-1 o-teeniee ase ccc ce 
HimhwoodsCreek. Mori BEM VOM an =< -\eici</ts-r -cieici= ciclo ate alee 

Nebraska: 
State Fish Commission, Bordeaux Creek, Southbend.... 
INTO brenaghilivy Cre COUVasacasetecee ere ceciels sere pode yo aeee 
State: HishiCommission,Southbend......5<..2-c<<-+.25-¢ 

New Hampshire: 
MUMAISVS BLOOK PE KCUCT S: sis crane men jesiemiecee toemicat ames 
Wild Meadow Brook and Pond, Grafton................ 
WAKCAWiNMEPECKE EL AWAD OT act nicictsice = clele clcie<'si=/ete/sicjorarcrel= 
ColesPondiand Brook, Potter Place. ces-ee oo se cemeicice 
IMOSCOmMAaN RVers CA Maa Tats = crciaciowicicieleiejaVelsee esncie/aeieteterese 
GAIN SP BLOO Ks av ll Ch CStCP arse secc ] noah ieiniere:s sictetele clerioree 
MiTeveBrOO KeaWaln CHeStOT sece terse ners -sicnres sarsioeioiele nie lstainss 
Head Suncock:River,-CoOnGOrd os... asceec coer sccc cen. 
CeadsarsBrooks MMUlTOrGe =. sale ois saris risieeielstesin meats eae 
SiliCaAsBedEBrOOKS! MOV. cmecce cece ness cece cece ss 
RAM YyBrOOk snp PIN Per esos meeeeceincee oeae sae deeemeeae eae 
MernniewMio Creek SUMADEOs saa emi ne ace oeisecieseisiee cece 
Tannery Brook, ManGiesters a..cmje<c c= se aciceemce sees =e 
Waits and Little Cohass brooks, Manchester..........-- | 
Peters and Millstone brooks, Manchester............... 
Harny Brook, Mam CHeESte rns <rcr cian elise esstelcieieciaieieeecine els 
VAMeseDrooO kes Man Chester sence sence asc os eeer cere. 
DearbornuBrook) Manchester ss ose... s2--eeeo- me aoeneeee 
IBoviceyBroolkeMianchestetineessc ceca ermecaecce cs cee 
bittlesBrooksMamchesters nj: cacce- <<< eee = se ee cis canes alee | 
MoOwNsends Brooks WOMbOLO-es-eececcs ee secsseesceee tees 

Walton rBrooks Mian Chesterie as < asstsc -emeecce ses eae ceiee | 
Relerssbrook Manchester. ssc sence se cee eee aceeenceeels 
Reservoir, Manchester......... womans Soe Semecnamecs ale 
CLers sprM ea Man Chester ssc smcjsseiceie sisi cess ecco 
Robie Run Brook, Manchester .......--..... ae Saas 
Warren Brook iMan Chesterssesecceccemecceeeeseceeeeeee 
DaAmMOvsSeBroOok Manchester. asc=. sas seee ne ssicee eerocicee = || 
Bowmans Brook, Manchester 
Shingle Brook, Manchester 
Manten Brook, Manchester. peesa-ssns- ene seca aeeee a 
Stump Meadow Brook, Manchester..............------.- 
James and Peters brooks, Manchester 
Shepard Brook, Manchester 
RavaprookManGhestCincmscce <cq=a- nonce ne ace eae cecal F 
DogmondBrookwManch ester-cececccceness2 coo scence cee oeeeeees 6 O0OWiKe 2 tas ete 
Medini Brook Manchester. . cee. <cacceeenccencce pecnodalsseecetacanc soc 930003] Sather 
HATMEBTOOk Man ChHeSstetan sass easter eases cee emen cere Iie aizjalayars tefeieneyarays 10;(000))|\. 2225 Saen estes 
DmmplinesBrook, Man Chester..ceserusscee cesseece nor en|peeceeneee cere 5; O00 Mt 352) Ssceee 
ChristianiBrook,Manchester.a0. tance ce aceescsecoeene es | 5, 000 | 
Wialkersi Brooks ManChesver ce sasn ieee eee ee eee eres vetoes DE O00n Ree ease neers 
Tannery, BrookiComGord ie iascec ouicieiew ee eeinwee tee sete se Ue ae eco eaee el eemaee ee eeetee lace 1, G00 
Dol phyBrookaConecorder sce man eee eae nee eee ne eee Teckel areieieess | 1, 000 
BOW boy: Brook, Concorde) bes oecmeenc sae Scere pee reall Cee ee eer e Oe oo eneeae nee 1, 000 
GVOUSH BLOOM COM COL se ccc re ee ee aerate | reer nea | <i ae Ae | 1, 000 
ASTM AUB TOO kn GOT COLC meee ae eee a anne nen | | 1, 000 
AS HEBTOOk CON COM asec seers eerie eee eee riaee 1, 000 
ibyoruhe levoyevaly (Cfowavexondale Sanae nado ssddcdnacsosDcenoneseqeaG- 800 
ithlemkiver NOrthyeamptones ence sc com eeesceees ceeee 1, 000 
Blodgett honds, Wentworth aoc. .cnsces sean. sera eeneeee 500 
NVCSG Dron ChimpraglOndansee a cecins sccciine ccisc seis satersinienine | 1,000 
California Brook, Wiest Swamzy .--.-:...1secssesscmenee | 997 
Shakersbrooke Marlboroljsse c= ole cnsonce see enes coe enes 1, 000 
Blood Brook: .Westilebanon. .: j/<:vecictes sac seaicactecton al Sesh cicie meee eae aceite 1,000 
Tributaries of Souhegan River, Greenwich 1, 000 
Sandwich Bond bly Out scosnem se oesnceenaee cneemenes | 8, 000 800 
HIGWALS BrOO ky HOOKSEhias- cee ss. cca a ne cone en meet enneee le terrace ee ea Sees ete | 1, 000 
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Details of distribution—Continued. 

Species and disposition. 

Brook trout—Continued. 

New Hampshire—Continued. 
MuickersBrooks Malifordiss: = e-ccsecieecieeisciccins cesses ccc 
Quoquinine Creek, Milford 
Osgood Brook, Milford 
Watch Brooke Milford cca G sccm mae Seiccinc bee couslels sis 
Fish Pond, West Springfield 

Grafton County 
HoomwelLake erin Outhesescas scree sce Soule bee wees 
Pmiersony Creek. sPetersbOLro’ s). weanen= ose qaccerin- ce saan eee 
SLC ERB LOOK ASC OLS yea eecinc ce cer ome sae eee eee 
Nash Brook, Groveton 
ChasevBrook@Nashila pe eee ae eae eee ease 
Trout Pond, Whitefield 
ROWelNeOnGs Hiram kilns - 45 Ses Ses Baer eee sotieeeacte sie 
West Branch, Campton Village 
Brown Brook, Ashland 

MimitaiCreeks EHollismaecssanieciaciccscscle cs sccsecnnoneuees 
MadeRivers Campton villages=s- Seocceccscscce sceasaece 
Johnsons brooks, Pike Station 
Alvinne Pond, INashuaresascnccciss sce e nec ccicncce se cence 
Putney Creek, North Weare 
Lake Sunapee, Newberry 
IBiITChIBLOO MING WDeELiyee thse osanciaeseidcnessccncecssecsne 
Claybank Brook, West Ossipee 
Elmwood Brook, Elmwood 
PSV CTSEBVO Os MELU GSOMsa ieee stieieeincmsciebiesencs so csccar 
Mountain Lake, Sanbornyille 
Gilewice Pond ehramkihine.-ccceceecc cmon ce ccssncn es aoe 
Ponds and brook, Whitefield 
eannelibpnieeiizwilliam soft eee se es oe ee as 
Ammonoosuck River, Fabyans 
Trout Pond No. 2, Potter Place 
Rand Brook, Greenfield 
BilvemBrooks Wanner sees es onencne eee oe seu Soca eae 
MON POMGRIWVINTMER NS Joe ccc oece ose cis aires Sartenerooeaien 
Tilton Brook, East Andover 
Stevens Brook, Warner 
LOGI avi TRYoNOOL TECGYES ae i SiR OR ie ee St oe ge a ee 
Cole, Onestack, Gage, and Virgin brooks, Concord 
Boa Meadow Brook, FOOKSC tes s2a- seam ace alesse eas 
Ragged Mountain Brook, Potter Place 
Spring Brook, Nashua 
Baldwin Brook, Milford 

New Jersey: 
Bushes Pond, Morris County 
Rockaway River, Dover 
Applicant at Branchville 

New Mexico: 
Byler Spring, Clayton 
MA enmbalkem Clay tone easceercccasiscimsen ee eo cieiseneeiactoen 
Travajos Spring, Clayton 
Apache Spring, Clayton 
Chama Creek, Chama 

New York: 
Carleton ponds Carleton Island 
OmerorGneckNOwecOwaosasescccrctcre leases Sots eee cecans 
Gollands Pond, Syracuse 
Loon Lake, Malone 
PACER ILUS Mla lO Cyceee eas seen t ook concn emlaccissosces 
Little River, Benson Mines 
Wist Creek, Watertown 
Stockwell and Evans creeks, Watertown ............... 
Powell and Clarke brooks, Stittville 
Woodward Pond, Adams Center 
Hubbard Creek, Carthage 
Independence Creek, Adirondack Station 

Eggs. 

Pleasant and Chase lakes, Pleasant Lake ...............|.....-...-..0. 
Marshall Brook, Adirondack Station 
West Brook, Adirondack Station 
West Canada Brook, Adirondack Station 
Hazel and Taylor brooks; AGAaAms . cose. ccc .ccccre cc eens | 
Beaver River, Beaver River 
State Fish Commission, Pleasant Valley Hatchery 

Caledonia Hatchery 
New York City Aquarium 
Applicant, New York 
SDEINPML ONG eH EKeREIMEY semen erie shee a woe mace cals cieeie oe 
West Mill and Sandy creeks, Watertown...........-....- 
SLONE YeGROO KT OU RCRISIMANISE sc ce vcicsinc reste ccm cscs 

6, 600 

FISHERIES. 

Fry. 

8, 000 

10, 000 
5, 000 

| 8, 000 
8, 000 
8, 000 
8, 000 
4, 000 

12, 000 
8, 600 
5, 000 | 
5, 000 

- 10, 600 

| 25, 000 

100, 000 | 
| 20, GOO 
| 10, 000 

45, 000 
10, 000 | 

100, 000 
50, 000 
40, 000 
50, 000 
10, 000 
50, 000 
10, 000 
85, 000 
10, 000 
10, 000 
20, 000 
18, 000 
50, 000 

103, 600 | 
97, 000 

15, 000 | 
100, 000 
25, 000 

57 

Fingerlings, 
yearlings, 
and adults. 

|e wenn eee e ee ene 
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Details of distribution—Continued. 

Fingerlings, 
Species and disposition. Eggs. Fry. yearlings, 

. and adults. 

Brook trout—Continued. 

New York—Continued. 
Woods Lake. Nort iwalllersjaltete sc crsiciaitersieie cleric Sisiste(eieietn isis 
West Canada Creel, Waterville =< s%secceem ecto eesce-- = 
Schialonsi@reek, (Pastevy OLCeStem. - a neermeeemmicesie =a 
Greensaves Syracuse ss socc.s Soce faisieeee oe eine cosas 
Preston) Ponds; Nortit Creek... : 225.-- nese ese see ee 
Miramitchee Creek, Poughkeepsie.........-...--------- 
Wareal Cre Sky RNOh EM ate ctelays ae ciclele ois aie ee cieloayetetaereianeteyeletectel= 
MASteBTOO KP MAStPOL benim cwclss cetisilecieee lenses seine 

North Carolina: 
West Buffalo-Creek, Andrews....<...).0s.----s2s0t00sese 
Big snowbird Greek, Amare ws: 2222s cine een © oe -isee er 
Whittle Snowbird Greek AMGrews. 23.6. -cecce oc - 0 eene =~ 
Santeetla Creek, Andrews............ eisinttersiais jee ele /esieieiiete 
Sycamore Creek, Morrisville..............-...---.- 
Shipfords Creek, Davidsons River 
Pigeon Roost Creek, Mitchell County................... 
Hollow Poplar Creek; Poplars. .c.. cckicse asec cee ne cece 

North Dakota: , 
SVorahayee Diy) owl oll oh ame acqotecnt CoAnmoreae puccSEHOOCOCOONE 
Shoyapare') eto yexsigel Mavelrahawor 4 Sas crec pop oobroadacocouneanonoce 

Ohio: 
Smy der’ Creek vy Wes msneld seca cic rac wires re eraiete ewsiarsieicteie ecererane Wosecamccemecie's 
Petersbure Wake; Mansfietdii: i222. s5 20cm ose cee as ene Vche actos iets er ecatege | 
MISHURON GM AUM ENS tee: tee ace ae aeeees cece eee ceee Neca, Same na ee 5000 ea eee 
ELEOUGHE OW, INECH TONS coyaence cnnicta mieten iorele wistecisioiacie Sele \eciuicistnisece scree 
Spring Pond, near Cleveland | 
MadeRiverg BCLIELOM LAIN Cases aa see e oe seine ie ieiis| i= =/-eelalalalalatal= 

Oregon: 
prin ee Tan ChmH alls (CLGW 2, <cratctete seretaricteisisieve ese mie meerersieve eieye | 
master Creek. 1¢aT Clackamas... jas-csce cs ceesceice «cece | 
Mosher'Creek, Wasco County <...2 -. 5.5 jee nc oe c~ sci a 
VEU Creeke Wasco COUMLYe- cecenaciseecee siete ciseiereciiele=ts | 
igi Mile Creek Wasco Coulby-- cases. ace scence sees cee | 
Fifteen Mile Creek, Wasco County .........-.------..-.-- 
Molton: Creek) Umiatilly Cowmbys- .cjocictac cese/= + secwieice cer 
Clatskanine River, Clatsop County ........-....--...-.-| 
Cleari@reeks!Stome) 2c ccm. sacos ce asaaeee -onsmecnooe cepie 
North Forkof Santiam: River, LyOus.. <<... ...-- ce < 
TyoheCreek “Phe Dallegas sccac ccc sowisiee Se cctisekencaciee 
Butte Creek=WOOd buns see cate. ace canine isk meee 
Clatskanine River, Clatskanine 
Vai ulna Vier VAT Dam ye seicteseleiee eciersinie cio eisiarsice : 
Mado reeke HOU Waker wne sence cisekiecene ceo oe cc oer eee meme teciaens 
Mekay Greek: Pendleton) .sic2aeet cena sacs = acne cone anmarloacoscecebeee 
(im artill ae Riny ers Bi PRS 2 oreo lersre aieeeio-e als isietereleveret tel eet meters ie reste 
Spring hake; Ash] ads. aicjeierciccise sais sisiere cle hnesieeiecr Weeeacascasos: 
Deer baker! Ores om Clty cos.) conan ssscs che ace nescence eee \ ce cetneeeemes 
StatewtisheCommisionwAstonrins sacs ceccircce ee ceisemenoen lee aeeaee cee: 

Pennsylvania: | 
HartunciCreekaseotisvill ass ccmectne so ceeinee a maieeeee ERE noe eee Racea sacs: 222 400 
Crane Creek MLC IMOMME ice erstseievaisincts ame elec reece HN epaercp stele atereie c= te lic siete eee meee 900 
Adams Creek; Premomt 552. cccecied cosh ce said aoe oesiemise we (nee ersioe alelsieleare taveieisise ee eevee 400 
wes Creek: Tremont 2 fo -% iSacels ras Geen oe OR cele eral bes eis are teree 600 
Goldmine Creek, Tremont 
Black Creek, Tremont ............ Ae 400 
Middle Creek, Tremont -.-........ Le 400 
Pye: Creek. MRemMOMib ca tac soecace asc slswobenvan coineee ee 400 
Cherry. Rua wOek: Maivenmy.rcccicccisleiearesisnarcie ste atone aeereis 500 
Chathams Run, DOCK EiGyeline. a. cece cciece occ steiie sion 800 
Hartman ockwHavelscccsscascence cee re eneteccens neces one meere 500 
IBUCKHMNGreeks Cresco ssc ase sae a een neo ee eeeoneee 400 
OtissRumy Riddlesburng 2. oscaceceee eae nicest as ccsiicislensee és 400 
Black Wiek Creek; Ebensburp:-.c.ccseccsscs cece enecnese 500 
DayvisHun, Hbenshurg sfecensscc se eee coe 2S Ee ea 950 
WONES UM PDENSpUTR es eee nett eee 400 
ET OUMiEONC HENS OUN irae tecaee a toe eee eee mee ee eee 150 
Clear Shade Creek, Johmstown....2 222.20 cbi cl sleet cee 400 
Potter Creek, Currys | Station se seeesce. soe eee eee 400 
Mountain Stream, Currys Station 
Meadow Branch, Currys Station ............. ie 400 

Ween Creek sSHRCWSDULY) ose sone no ceme tae cece moticwenices 300 
Hagermans Rum, Williamsport: - 2... cet ss scence cee eneuen 900 
ROCEARUD WLS MSPOL brascie~ ciac.c. omens tieeeioeer ceiiseae 400 
Mosquito Creek, Williamisport ..-~ 222-2650 -22—-<ecaiies 900 
Dry Run, Williamsport. 2.:.--......-. Ree SOs 400 
INSITE TONG EMI AVES LOM CNoeraete ixictatcie a is=\ajaicieis rermesieli-ieieseieieteteiers 500 
Mathie] Vein BOON scm smcimsccieaccmeneeeeineeme seeee 500 
Bine springen LOM 1 oceecce emcee ceneee ereeeee 300 
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Details of distributton—Continued. 
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Species and disposition. 

Brook trout—Continued. 

Pennsylvania—Continued, 
Little Chest Creek, Ebensburg 
Lead Run, Jamison City 
TRVOUb TE MAT go MMANBOL) Mt W cee Se oe a Cne ce cictc cocienlelca deci 
Fishing Creek, Jamison City 
Breastwork Run, StoyestOwn. ...-.. 22... cece ese ecw ee eae 
Evans Run, Marietta 
Buffalo Run, Bellefontaine 
Spring Creek, Bellefontaine. ......20. 05.0. ccc cee ccce ees 
Fishing Creek, Millhail 
Remington Run, Williamsport 
Roaring Brook, Nanticoke 
Pikes Creek, Nanticoke 
Fades Creek, Nanticoke 
Black Creek, Nanticoke 
Huntington Creek, Nanticoke 
Wapwollepon Greek, Nanticoke. -................-----+- 
Badlocks Run, Nanticoke 
Hemlock Creek, Nanticoke 
Mountain Inn Creek, Nanticoke 
Trish Creek, Paxinos 
Harveys Creek, Nanticoke 
Logans Branch, Bellefonte................ 
Pine Creek, Andreas 
Pole Bridge Creek, Laporte 
Weep ello w Mun Waporte f22 css sacar weels o cee s See Selelses 
Starrucea Creek, Starrueca 
Cony Creek, Starrucca 
Spring Branch, Willow Grove 
Sandy Run, Fort Washington . .........-2. cs... cce ee ee 
Penns Creek, Rising Spring 
Laurel Run, Rising Sprin 
Swamp Hollow Creek, South Danville.................. 
Little Crossing Creek, Sinking Springs.................. 
Otts Run, Hopewill 
Wellow Greek, Hope wid cc esas cae cstee nc cose Sem ecee 
Spruce Rum Mount POCORGH 2. occ. eck ceed ccc diesen ete 
PMG UAP RUNS be MAT VG atcleatece le cie asic op icicielclelSaiaisiecwisic eiulete 
Fall Run, Nordmont 
Hunters Run, Nordmont 
Wilson Run, Penfield 
Crystal Damn MANeCTSVIIE. occ see wdc esac ace ctesecld se cce | 
TUAW ORIN ery LIN CTS VGC von Ue eieicce cic csiee's ocise da deens 
AR r Raw MAMMTS VT Case ice eras ce ee mciicecelioce nee ewe ce 
Black-Creek MN eTsvile. .iser ec tvewn oc secede wec cece 
Buck Creek, Minersville 
Swatara Creek, Minersyille 
Palig Sprines CA MDT Taso. cenie ce icweweccicecewecselese oe | 
Ap weOn Ge eam p Ler Gas Gee eee Sentemincd edo s eleelnoclowles 
Bunger Springs Pond, Ligonier ........... 
Bullard Creek. TrOW. cccws = cess ceces cna civic 
MORAG NCES ML TOVE we ices ceteus abeisblciecicwlosi caine aciciows 
Wolf Creek, Mahanoy City 
Husssosock Creek, Mahanoy City 
Pine Greek MalhanOy City t..ccesew cee cticeiles dec ede cen 2 
Hawks Greek-)Mahanoy Citys 252. 8 se css cases selene 
Rapplings Creek, Mahanoy City 
Locust Creek, Mahanoy City 
Hwarpz Creek, VPOLUSVALUG = csisi- nies ee tiem ve soe cre ew dele sdeieeise 
Cold Run, Pottsville 
West Branch Cold Run, Pottsville ................2.0.4. 
ATV Ay OMS VALLES a = eek Se els Sonam osemeiewre dae dcieae 
Hummels Run, Pottsville 
Black! Creek, -POttsvidle =>.) cece sexes cnc eee oeed seceded 
Hunters Creek, Nordmont ... 
ROCK Creek: “NOnG MO bed. ow eink de wianis ae de lease deledeass 
Gansell Creek, Nordmont 
Sinking Creek, Center Hall 
Lindemuths Creek, Gordon...........--...--.- Ub St ae OAS 
Big Bear Creek, Hudson 
Little Bear Creek, Hudson 
Meadow rOreek:, HRs). <<.) 2. ccc cote we ce wcece sewed 
plades: Creeks Maso se oe cece sac aeteeeea cance docs cae ox 
Rating Run Creek, Tamaqua ...........0.2seecececneee 
Broad Mountain Creek, Ashland 
Frackville Creek, Ashland 
Stormy Creek, Rattling Run... 
Rattling Creek, Rattling Run.. 
Black Creek, Rattling Run 

Eggs. 

Bear Run, Bear Run..... Bee eens sn nie at iemiuireits Slates weil Rctck Uae binweners cewcbnces eens 

Fingerlings, 
yearlings, 
and adults. 

400 
400 
400 
400 
500 
400 
800 
800 
500 
400 
400 
800 
400 
400 
400 
400 
400 
400 
400 
400 
400 
600 
400 
400 
400 
400 
700 
100 
400 
500 
600 
600 
400 
400 
500 
400 
500 
400 
300 
800 
300 
400 
200 
400 
400 
400 
300 
300 
300 
625 
625 
400 
400 
900 
400 
400 
400 
800 
400 
300 
300 
300 
400 
300 
400 
400 
500 

500 
500 
500 
400 
400 
400 
400 
400 
500 
400 
500 
500 



South Dakota: 

Tennessee: 

Utah: 

Vermont: 

REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

Species and disposition. | 

Brook trout—Continued. 

Pennsylvania—Continued. 
Pringle Creek, Summerhill 
Laurel Creek, Summerhill 
BTS Hp UM AU LOON Gees s/-1seis amelie ee ereeeinetieete array= 
Laurel Run, Huntingdon 
Stone Creek, Huntingdon 
Lake Eyr, West Chester 
Broadhead Creek, Stroudsburg 
Stony Run, Henryville 
G@rambennya Creeks \OxresCo) acc sckercie ascetoeieie isl notes oisini=iaie eer 
Paradise Creek, Mount Pocono 
Bala Farm Pond. West Chester 
Calkins Creek, Honesdale 
Toms Creek, Bushkill 

East Pork Speartish Creels, Hamma). ccloccic -iie- nie oo = 
Rapidi@reeks tng lewOOd tases seei= i eel neaela a ans 
False Bottom Creek, St. Onge 
Spearfish Creek, Elmore 
Beaver Creek, Spearfish 
French Creek, Custer 
SouthwBomelderiGreeky Nemo tea. oecocemc cece orice sees 
East Fork Spearfish Creek, Englewood 
Boxelder Creek, Nemo 
Castle Creek, Rochford 
IDEN Teterovel, Ios oXonOlS-—- Bocogose guceuae saunas cnbooadonocS 
Little Spearfish Creek, Elmore 
Wihttmeaneualke suo VvalllOnemes sas meee en nea lcaceie eae 
Bear Buttei@reek Plum ay... 22 jo-2. 2 ecce ec aecmasece= ee cle 
Squaw Creek, Hermosa 
IBaiile Creek PEleLM OSB esse corr mene anos = acon oe escinterers 
SouthsBoxelders Row bax <.22en cece ose saee enn ceein cece 
Hava Creeks OUD AIR a tiaeiec ee cenisiscae sacise eee nenenereen 
Boxel den Creek no ulbalisssek np eceeeeneeeeee ene scorers sme | 
ky Creek. MROUDRIX saccae cmew ee wal emiesrevenieteeiomie emetic 
Bear Butte Creek, Deadwood 
iRapidiencek wR a pldi@itiyersocecels sce came ceciieceiieciscarcrs 
Springdale Pond, Rapid City 
Spring Creek, Rapid City 
Spunk Creck, Hill City 
Spring Creek, Hill City 
troniGreck.vEnll! Cibysgecccen cnc ccen/ose ae aaemacaccecnc ce 
Pine Creek, Hill City 
PLkICrecksePIledmMont= sarc ncec se eaecic cee ccmss seemeieis see 
White Clay Creek, Pine Ridge Agency 
Spring Creek, Whitewood 
Beaver Creek sbuitalo Gap ers settee ce oct e eee eee 
Water Cress Creek, Spearfish 
Smith yBranchuspeantishy=ss cece eeeinee -ecemeeeeee ere 
Spearfish Creek, Speartish 
Cox Lake Speaniish oss: asec os aeee Jase eee otmaeeree 
Montanariiaikes Spearfishwcesacac- ce aescemackbeeeenee eres 
Spring Branch and Pond, Piedmont 
Blackpipe Creek Pond, Galena 
Elk Creek, Deadwood 

StomyiCreck wELUINeP s asnmee cisiece es ee ee ace eee eee 
voans Creek Moumtatni@iiyeerecee scene ceineearicees ceace 

pin cocksispringsy OP denles sancenceseereeee estos seer eee 
Applicants sal tiluakelCityi--cteesecceces cater ese recceee 
Stateskishy Commissions WMunra viene coaeeeeee sine ae eerae 

inttlesseech Pond. cAverillitesesacce ess oaeeoeaeniee cece: 
Shrewsbury Pond, Cuttingsville 
Simpsonville Brook, Brattleboro 
Frog Pond, St. Johnsbury 
Mill Brook. Windsor =sees case c cece eee eee eee eee 
Cleveland Brook, Bethel 
Mud ond Rand olphesessceseccsnce semmice ceeecee canaries 
Trout Brook, Pittsford ..c.0.222: ws Statcnny jalan’ artaleioerean teats 
Pond and stream, West Hartford 
IBLOO MME Gsbranchs Randolph s.sce. deen ccs eeceeeoeere 
Tributary of Reach Brook Creek, Essex County 
Hleteherybrook, "uymdonwillle ee emesis ee eee mene 
Walker Quarry and Stepler Creek, Williamstown 
EOPOUIN STOO kaw NOU Gmeeece + ace cee eee me nee 
Wardners) Pond Montpelicnsse. -accncensesecscocice enue 
Nigger Head Pond, Montpelier 
Langdon Pond, Montpelier 

Eggs. 

25, 000 

50, G00 

Fry. 

20, 000 
20, 000 
20, 000 
15, 000 
10, 000 
20, 000 
15, 000 

Fingerlings, 
yearlings, 
and adults. 
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Fingerlings, 
yearlings, 
and adults. 

Brook trout—Continued. 

Vermont—Continued. 
WatrerseondseMontpelie nar -ctetecelsseeiesiacielcieisiecise scree 
Bennett Brook, Montpelier 
Hobart Brook, Montpelier 
TECMRONG eB rattl CHOvO me mec sicciecic mecintersis ccieiaiejelsretataareisiels 
Spring Branch, Randolph 
JONESIBLOOKA BLANCO acne nic nace awcicrseecuceseceec ace 
Ballore Creek, Wilmington 
Mills Brook, Barre 
Burroughs Brook, St. Johnsbury 
Spring Brook, St. Johnsbury 
Watermansibraneh) Johnson rece. cee ceincisierslele iaee a lore = 
Tributary of Granby Brook, Gallups 
Black Pond, Woodstock 
ColdeBrookesbrattleporosescasseeersce cen ceca ence ce scice)= 
BakeliakotarwWOOGStO@ Kee sere at.-)m ea ciemieie ees cise sie bainies 
MPNCKELIBTOOK WiOOGSlLOCK ia nc2emicinc cen sfae einte seine itele cee 
SalmonyBroolks DirmMerslOMe es sce. cla eeieletecieraie(-l= we ermcele 
Passumsie River, Lyndonville 
Herrimy Creche wWislanG ROmGusia. sccm oe itecc seis cele sinc. st 
Willington Brook, Randolph 
Pond and brook, Randolph 
Ayers Brook, Randolph 
Peth Brook, Randolph 
Hatch Pond, Randolph 
MUMIPB TOOK. aWAN SOT Re ence once cewicc acerca creemecisisis 
Maliam Sener PrOCLOLVIULG: oxceae Sac ainclc see siete sesineie 
West Branch Williams River, Chester 
POMsnyBranGhewilliaAmMseRAVers so-2.2 see. ceeics aes enietecl 
Whetstone Brook, Brattleboro 
Marlboro Pond, Brattleboro 
COANEIBTOO BLATELEDOLO asc oc.es oo neceielceeeciieiinne soc 
Summ tevon Ge Summit ses oe soe ase coe ciclo ae soe ecto oe | 
Branch White River, Williamston ...................... | 
East Roxbury Pond, Montpelier 
Amponpanoesic Riyer, Sharon 
IRE Ves Brookes Oa@LOM sense jasc nein ccm csc tie sae toes 
Barney, Brook, Westminster. - a. ccc eon cee eee asec ces == | 
Governors Brook, Westminster.............. misickereaimiareeret 1 
MiB rOOksaWiestMin Stet access seis oe oocie Neen ciesie wlalen.cs 
Bavemkil River) MiaTGMESTER clic oe sisse alesis clciens S80ORE | 
Fish Pond and stream, West Hartford 
PICOMMA Ke ORM AMG aise mse cess sisi sae coe cones eee nell 
DAMN VP OM CN GLOOM sore leic ies eicinic'wiere ae ee ereiatersieiereis | 
Lake Mansfield, Stowe 

Waterhunysesennecahon en tceseecamencme. | 
akesMntchell Wiest WOonrwiCh ae scsece ste caec cece umes e 
Marlin ssPond MWestyvillessa. - jcc mnemseesceucceeeeccme weer | 
Sivie Hishi Conmmissiony ROXDULY, scene sceeeeceeeio scree | 

Virginia: 
Snakes) enn Greeks gEMUMGrs sere sacs cies ater misisinevee isaienes 
Matthews lake Martinsville: 52s. ccccccac cocks seca | 
Sweewhiu Loudoun! County, ....-c stn occ seeswere oeaie | 
Falls Branch, Oak Ridge 
HOx Creeks RrOuUt ale presse aciciste cise nacre se eieninerennciocscee 
Tates Run, Wytheville 
OpleiCreek Dunllapies-ecscceceeceec sm ve cicesoe seers sees 
Tributaries of Difficult Run, Hunters ..................- 
Mifplerkamery GruysomnCOUM tgs =< cctisce cic cere crerece are 
Falling Spring Branch, Covington 
Spring Branch, Wrights Siding 
Laurel Run, Covington 
GasreelgRun sy Coyvane LOM ss cc crac cece sales net atew seta ceieee 
Little Creek, Burkes Garden 

Washington: 
Vin aover el BEACON All obhueross doc Gs ce oe BoeaoeeeCoSosooe cas 
Martins Lake, Springdale 
BanePoueiake Republics jcc ccacceosccce cece cadences 
RonalanadlstreamAywew Pontes ncn saciecnieisic ooeereisiste civic mae 
Spring Branch, North Yakima 
Jones Lake, Yakima 
HSN PROMO Meme UN smn cw cisai cds ctatec/scierefejarsre wits escers oats oc 

Spokane 

Spring Brook, Milan 
Mirror Lake, Meyers Falls 
Spring Brook, Snohomish 
MUS wR OTLG Se Altea ae ences otis eye(o arv wis-cis osieie(ctesinsisinie ee eis 
Summit Lake, Woodenville 

10, 000 
20, 000 
20, 000 

25, 000 
30, 000 
20, 000 
15, 000 
15, 000 
25, 000 
20, 000 
15, 000 
25, 000 
25, 000 
15, 000 | 
20, 000 | 
15, 000 
10, 000 
20, 000 
10, 000 
25, 000 
10, 000 
30, 000 
10, 000 
10, 000 
10, 000 
10, 000 
30, 000 
15, 000 
24, 287 
60, 000 
60, 000 
60, 000 

140, 000 
57, 000 
5, 000 

Bee pe 1, 423 
Beare w el Te 1, 000 

SOKOOO TI Race ences 
5 O0OURS. eeee oes 

O5 (000u Hees eae 
O5* 000U |: Sees 

| 5 OCOMIS. Ae ean aon 

hata el ee 860 
Eee ies. Ue Shite 800 
ARE Sa 800 

1 ere tes Peat 1, 000 
BLIGE Te Pg: 7, 500 
Teaser Seen 500 

Gl etree Ata 800 
cae Eek 2 eee 500 
era eter atcte ate 500 
eA Hn Ate Ie 1, 500 

nove stolstaa'e siaver 1, 500 
Ba Le a 1, 800 

Bi QOONER Re mene tee 
S000 (ke Seer ee 
5 O00 sSeeeetehe ose. 
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Details of distribution—Continued, 

Fingerlings, 
Species and disposition. Eggs. Fry. yearlings, 

and adults, 

Brook trout—Continued. 

Washington—Continued, 
West Fork White Salmon River, Klickitat County......].........0.000 12, 000k Cacsceee eee 
GrabiCreek. (elarrin os tonsa sees msec cet een lene | necieen ota carceian LO} 000 3) .emtl ee recers 
Arkansawiereek- Castle ROCK: <<.) oseeecnes poner esenalcmen eens anenee 10,\O0OMl;-...<cciesiceesene 
Hake Blackman ssnohomish 25. <e-iocaccees seme sioner esicn lneenecieiceatece TONDO J. sceeeeniee 
RTO WE MIasce TS PO KAN C-s)- 5 <r cisis awceeieeece Me Cones cee macnn oer ebicianeseines B 000 en ntl eee 
OBrien Creek Republic < scale 5.5000 cine coeeesicncameeema| cease seecieees 1: OGD) ll cs aicteets cree 
SanwPoliereeks Republic: x <isniscicc sincissie ns else ne aciee eotateete | sieesiaie eee nee HADOO ES Saeko o5 (ect 

West Virginia: 
Mountain Creek, Capon! Springs. q.<c.cci2 cejsieuis.cccars 2 ere sel|\ese ore orale Oops ere Serer 800 
PROUtARUD MROMMNEY: ca: <:Siosa les Adie saies-sin Sia sd a eelesarea lacie] saaisise eeah eae ee eee eee 5 
BiluestonesCreel:; Hinton): 2W\:3<cacin\ es cite aia cic jele wieis oa. al| in.ccien ieee Hemeeel Cee eee eee 
Glade Creeks. Gal Cott aspemsciciscieteiej-anee lacie scieicicteininos|| acl emaie eee Seo eee eee 
MING reeke AT Me rso mie ceo oayaisiclecetniaisi-ceteajare eta lare 9 ie eis nie.sie e | sisieisieieia kicjaneinvera | Sloe Sere oe 
Fish Pond, Gladwin mais 
Haddix Creek, Moore.. 
Mill Creek Mayette. . .-(0...-ec0 02 
SprinePond swe lOnys..seijcemseinee- eset nae ee eee lee ennceniaceses 
ISheP OMS SLO My 2156p ciecepinre ete mile sercin sities st enton ine cee see oe Eee eter 
Bush uliaikes solo aapsnisarasiel since yore icles daiboarslayeine @ eieioiell em cierto ee 
IMEACOW ARUN, PD UL DIN 220 oe isc cai aneaince saben entmnclece leerenLemeeee 
East and west branch of Greenbrier River, Durbin 
Dyeants Valleyariver, (Gredtonm mae ccs: natin mci ne meen laseereneeeee 

Walleyialls) js onic ese mse aI meee ee 
Clovermlickw@reelk, iClovenickits.2-arnescee seb escent ete | asic bisjocie eae nae eee ees 2, 000 
Month Chernyniver, CUTin 5c cjmsececisccs oc cbicces esinwe|ocsicncinsenane 1, 000 

Cranberry River, Cranberry 2, 800 
GauleyaRimer eR iChwOOGta) -m-sosc ca senne soacenecet een pocece eee 2,500 
Spring Branch, White Sulphur Springs ; 2, 000 
HowardiCreek Wwihite Sulphuris prings:: soe... ss see seee| cen tsccmeeeees te eeareere eee 2, 348 
SmallkCreek<) Gin Giwamer Is- asco ne deme enak ese eee ete eeee ene 400 sl screisomereiostom aie 
iectownenun jShenandorhi Jun chion sce s-eeecceersceceel cerccwmniinesnelsemececee eee 400 
North ork Blackwater Creek, THOMAS... 2.0 .c.c cess eciesie dllessieeietecieereiee 19, (00041 oo cece Aneniee 
‘Biowlear Cre els GRUP Cie. c.clerceainisec salsa aewetmcceyenion etd leepeeeeetccnne BD HOOD NP isewsmeeeeicioee 
Meadow Creeks Shry OC x sjcwicciscisiscwmioemacieaiaaie caret sisictlleemenieeriensean ZO AOOD tee aceon eise 
Mallican Greek Bum oe ers:s 22 amcsacissctae cuicumeletoeen ice teelencen cena o Lee EH OOO H's cin sis coven txcernets 
HeadiotGladetreek VHUntON S12 cnsncee meee bese acmoen oe cmeeenmeeer 25 5OO0 Haase -opeteuateeee 

Wisconsin: 
Prainicekiver Milerrill See sce Akins cae cence no eeaeoeace ese ee eee 500 
BearprassiRivier.ph all ences! h. co cmcseeriee com eceeneeneee 250 
Moores: Oreck oNiorw alles fs sc8.c-caceceece scone ener naoe 400 
RockiCreeks Mian! Claire 25 o.oo wiclebe oe woe cine ewiseceee 200 
Goon Creek, Kan Claire................- 200 
Fourmile Creek, Barron 250 
North Branch, La Crosse 250 
HailiwayCreek lia Crosses.,....scnccmcie = ee)naccee sence ccee 250 
iBurham Creek; dia Crosse sce. cinciecwicins seeacocceenemecene 250 
MIchmondierep ke Moai CLOSSC ms see mace csieeeaereceenee ere 250 
SandiCreekAG@artiwrieiite ccc. se sie once nena e eee 2560 
Hay: Creek, (Chippewa Wallsssesss-555-nep eee occa nmenee 250 
Bec Riverwarehildtee sey mecccon- see eeeeer en meen 500 
Scotts Creck: sh ainchil dees paseeeceecementoo ne neat beens 250 
Badileysi@reels, Hainehildi. tse cee aaee cen apeeenecnenne 250 
Beat yaCreek MeMECOMe = acice watt ectelaerealem acre posintee eee 300 
South Branch Creek, Hixton 300 
North Branch Creek, Hixton 300 
Mamks Crock GHUERtON: J. sjacie eciee aces. 300 
Thome: Creek, sHuxtOM «cece ceeeaee eee ae 800 
Clean Creek sha Claires: soca wis oosteeoeecceeeeecce 200 
Mik Creck HomeCare tas creo eelietersine oceaiwe cle oae eons 450 
Otter:Creek gal Claire: sj jmicchen caine nae Seen Oca ne eee 250 
lowes Creek, Mau Claires ccf ccnccwssissisemecacene ye eieiere 250 
North Branch Owen Creek, La Crosse .................- 250 
CrollsiCreeks Ina Crosses.2 25020 tose cee cee cae eae oenennoe 250 
Wishback«Creek ia Crosse\eecesacass hose ce eee eemeoenens a 250 
Kraig! Creek, da Crosse: cesemeceeeneen ccc oeeneonen 250 
ProutCreeks Millstone shes scoee ence oe ee eee 800 
Stony Creeks: Millatonys cese ceemos cue ceccetecee cee eanee 250 
Cowies Creek, Arcadia ........... ala (niaiatsrnininieisieh taleleiciors melee 3800 
Muncan Creek-Chippewa Mallsices cea. -cnensencceusene 250 
Traves Valley Creek, Independence...................- 800 
Douglas Creek, Black River Falls............---.6- 250 
CleariCreek, Black River Malls.2 959022 Seat ee 250 
Roaring Creek, Black River Falls........-..---..s.secens 250 
Slauser Creek, Black River Falls......................0- 250 
Papoose Creek, Black River Palis.........ccscisnccencecee 450 
Van Herset Creek, Black River Falls...................- 250 
Town Creek, Black River Falls ...............0csceseeee 200 
Squaw Creek, Black River Falls............2--2-.0--ece 200 
Trout Rum Black iveriWalls se see some ceee a eeeee anne 200 
Kenyon Creek) Black River Palis.isciic. ccs. cecceeesene Se Sos teemeneealeeeee Seen aes 200 
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Species and disposition. 

Brook trout—Continued, 

Wisconsin—Continued. 
Perrys Creek, Black drawer Walls... .2n~2ncsseenseucaweae 
Adlens Creeks Black RaweriPallst ole sfcnccec ccc cece cess af 4 
Snow Greek, Black River Falls... ...--..00...- 225 soenes 
South Branch of Levis Creek, Black River Falls.......- 
AVAe ever NES ICOT Os. ooeecenc ct osecckccaaeeccumesenan 

Little Elk Creek, Menomonie 
White River, Wautoma 
Emmons Creek, Waupaca 
Pine River, Wildrose 
Bostwie Creek, La Cresse 
Chipmunk Creek, La Crosse 
State Road Cooley Creek, La Crosse 
Maonmon iGouleysGneek 2. 3. Ais demas ces eencins owe siisaaseuwes 
South Cooley Creek 
Gills Cooley Creek 
HaliweaysGneekemua (Crosses. 22.5 2-.<Seleccecmesielaminerw ess 
Centerville Creek, La Crosse 
Mormon Spring Creek, La Crosse..........-..----- See 
‘Adams Vialley:Greek, doa, Grosse... <<... <\ccciececvmeewe mes 
Dutch Creek, La Crosse ...........--5. v3 
Brown Creek, Augusta 
Gl) CVE kee ANIA A ee bona ces ioe sete cioenico ies shew eta 
Mullett Riser, Plymouth. 5... <x.cscculewes-cemsnecens se 

Deer Creek, Durbrook 
TAM SAugice: Adina WCET! Soo osenec s- bie we le scawinecieineeses 
RGCLETA GTEC OTC tas tars Saas so <sna om scie a= cies ai wisie seinisee 
MUKGUMET ECR AUTON estan cna canemeenicunmeinincbeeennebe 
Irving Creek, Menomonie 
Applicant, Osceola 

Wyoming: 
Fish Lake, Gillette 
Green Mountain Springs, Inyankara.. 
Sand Creek, Beulah 
Red Water River, Aladdin 

Japan: 
British Minister, Tokyo 

Argentina: 
Argentine Government 

ee ea ed 

Connecticut: 
State Fish Commission, Windsor Locks 

Michigan: 
State Fish Commission, Sault Ste. Marie 
HeONe AAcE AUDEN AK 2 <5. = Liemicose een wemicrersiew ai slcwree eserves 
Brush Lake, Hillman 
Lake Superior, Marquette 

off Long Point, Isle Royale.............-. 
Washington Harbor, Isle Royale..... 
Rock Harbor, Isle Royale 
Todd Harbor, Isle Royale 
Tobins Harbor 
Eagle Harbor 
Ontonagon 
a TUES CHS AVS 00 I sa i me 
Wihitefish Point 2.522 cec0soscsececnes 

Lake Michigan, off Charlevoix.................... 
Irishmans Reef, off Charleyoix 
Mamistiqiney oases (os se cea cence ees 

Lake Huron, off Scarecrow Island 
Presque Esl Macc cecie ce caccteen sae eecee 
North Point 

Ae eee een 

Minnesota: 
Dake Alexandria, Littlefalls ..........c0cccccceeececeen 
Leech Lake, Walker 
dake Superior) Grand Marais ......00cccecccccencceceee 

Grand Portage 
Chicago Bay 
Beaverbay 
off Poplar River 
French Creek 
PWOPHATDOIS © shoe in wise cles sate ale 
Mouth of Lester River.. 
Duluth 

Fingerlings, 
Fry. yearlings, 

and adults. 

100, 000 

541, 000 842, 452 

500, 000 
1, 250; 000 
1, 250; 000 

500, 000 

360, 000 
360, 000 
360, 000 
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Fingerlings, 
Species and disposition. Eggs. Fry. yearlings, 

and adults. 

Lake trout—Continued, 
Missouri: 

Houisiana Purchase Exposition, (St. WOulss eo. ees sa] cece ewes cence sietelsieeets 181 
New Hampshire: 

Partridreuakey LittletOm -crrcicsiers inci m clesiscisieecieetsiacelcicw|sieicieiatae Sosease 15; 000) | 12 -cereterctetstectests 
Crystal bake Wiest’ Camaane=.. aScncicneeasieeet ocean cbines|ceemacceseeene 20; OO0B) oases aamoce 
Hirst; Connecticurbakembeecher Hallst2serseses sees een semeeeeeceeeee 30; 000 \Ssecercceeeeee 
Stateshish(Commussion, Laconia -jjo-m-0e-seeeceeee eee ee LOONOOO S| Sees BEE odo Menoroscodcchs 
Horest Make LATHlCtOMe 2 <.2c.c ntetelers starcieaierslelemoee seteleeeeiree wesscosehennen 20,000) |32 sees cence 
hoonwMake Center Ossipee).cicscceisccicle Gen ene isc seeeciema ae eae 203000) |=... aaseeeeene 
Newroundsbake iBristol:<j.dccceewcisos occon ce wie we etre coe | csiomae cess 84; OOO cars ciecteeetepere 

New York: 
State Hish'Commission, (Caledonia... 20. 2..sc2c0eceass-- 2005 OOO EF rerroserers dsies seoh eeeeeeee 
New Vorle CityeAguarium. sossee.c.secceeoncscosseemo. 10; OOOH eos 0cm se Sal aero see 
OSes ONUAe N COOPETSTO WANs ateioiclateisrafalayare siete sls o/=ieicielcleeine\ = elointeterela/steeisiare 3);000) |. See sce seeeee 
Lake Ontario, Trout Hole, off Cape Vincent ............|.........-..-- 1,°250:1000)1| 2 tec eeeeee 

ofGrenadienislamd se tancscnce es cme aeice|\smesiece 2 ocean 1,450, 000)"| 22% ce mameceme 
TroutelolesopChantiyShowls maa. ses eees) eoeeieecsiee eee 8505000 cl See eee 
of Dibbetts:Pointaieht et eese cee oe eee ee eee eeeeees Boe 250) O00) | pemacs emcees 
OfOneilSiPoint oe canesceeee me ain Salalae ae clelliaisesiSelewicimsiowis 6355000) 22 seasesseeese 

Ohio: 
BIS UL a ke Ai A 8 ye ciae oe 5 epee eiaicverars clade Sse eisiee aig owe oie ieee ele eas Ss Se ee ee eee 1, 800 
ake brie nom ikelleysislan Giese tae seeees gencceseee sel emcees cere 884,000! 2s eemoseeees 

Oregon: 
ClackamasiRiver Clackamas sacs coc snccen sc cee seein oic| seemeeisemine asc meee cree ostesias 21, 626 
Suckermuakes OSWieoOlseecnaseesceeescee SESE ESEE Seaaera HeAC a ore earn bacunasraeshnd 10, 000 
Jordamand herkins bakes: Marshtieldisssscr cecesc ce sees estececocsmcioe 205}000)! |r. sarcretseee ns 

Pennsylvania: 
StacesHishsGommmissions COmyen aces seee seicie ee iereeee eee 200,000: f.,- =.<15/s:sisteis)o;e1s | nro orefetstorstes states 

Vermont: 
BigsAwerll Makes NOLEOM - sae. socio ayeciels cls ee cis cies) a efei|ite sis ein eeraos 205000) Sencar 

Washington: | 
WeepiCrecks Lakeman orthpontice wise soeec hee ese een: GO ae Sine cere ail Sete cere 2, 000 
Pierreland summit Makes Orientoccss cesetecer eee eee lt aneneeeeeenee 19}'980! |is-c jceneeseecee 
Srellacoom bake: shake: Viewecccncescceuccicnee sececele cecil neceietesioceee AQ :280 ||. csis weteeeeveeer 

Wisconsin: 
Butternut bake Mnree Wales) s./.j< sais ersisiceiistee alee ete cieteiets el |ie-aiarsiaisiejstaleveverete 10000) | ezisectasieseere 
Sugar Camiprlake Riimelan Gy! S25 nana elenereraccla arcferete arell are eretetere e/ererevoreye 1O000))| ose 5 
hake; Superior, of Madeline Islam dyes seeeeeeeecmecemene nee ceeneee cee BOVEY UN egancGascadoc 

Sand fislandies 22 Se sc5 oak sees see mssists oe cece aces 3165200) |e jaseeeee cee 
Bark Bay 22 csn~ oe sae cestaccicns senisesel s oacececeatcees 265;,000) | noe se seeeiaee 
ROSS OLD vaya ecl= o ccoaslorsiere cto cre erect | weitere sees 300),000)) 57 (s.c1em see 

BigsCrecke  Molleyvill Gorse cinscctec oc ceisaieton lela a oe aloe seis eet einen 2000) |) 2s scree neces 
Argentina: 

Arrentine:Governments. sc -coacdeceenecincneeaneten cece OOS OOO RS crarerateteyaraierstarere |eeeeee cere sees 
| oe ——- 

Mo Galle Saco aces Sic ez elastin eds clears sje misice a/sibin pers sletale lew | 3, 060, 000 18, 486, 460 43, 831 

Golden trout. 
Mairfe: 

Cannan bakes Rocka dys: nncnsese cass vesiceest radeon ae siacccuinca caer 5, 000M boa siactesemseee 
NortensiUakeygRocklam dy mewece cece cceeacinec ne osico acwe clllaouieer me aeeetee 5 000),|| +. ee chmeees S 
Moostocmarunitic uae Oquossoe ace cmes sic cencinceaec|ncissios enisienees D OOO! 5. cs apeteeterets a 
China Make mwa terville’.di.<cicews oe Sawise co cece Senecio aoeeeeeeennee DAOOO! \erekictoeeecereee 5 

Missouri: 
Louisiana Purchase Exposition) sb. WOWS=-.4-scee ssa ese| oe sneer aee ea | ose ieee eee 30 

New Hampshire: 
Hake Sunapee suake SUMApee ween s<nesiaiseecicic wre stoleretoe.oe| Seles ereisieteleees 16; '000)'|\cne nee seeees 

RROD Ue Go ose Sasierale ni ncetaislae er ractole wa octet erect nine seysye|| Meese Ieee 36, 000 | 30 

Canadian red trout. } 
Missouri: | 

Louisiana Purchase Exposition, St. Louis............... | s.cte she ei= afarsia eel nied Crete ateyeietere 13 

Grayling. | 
California: | 

Dualerhishs Commission SISSON sacs eee ies ce erect e SHON eS Sceonoocdcad lcockaqascoocce 
Colorado: 

Souths Platte Rivers PlOriSsamt) asec sec sne ecaeesereee cee | peereeee ose eee LOHOOO) |Ereactecemee es 
bOs!Pinios| Creeks Osler =pe cee eeneosen sane ne pe eeeae eee eee Ne ea ne eo 10; 000 | scceee eepees 
HOUther AivevRiTVer  AlULUTI a em emeeamnnne cee eee aeeeeee \booesSucdodsor 10: 000) |hvcccmemasrene 
Gnizzley- Creek. Glen woodisprings=cscoama.seeacseceseees lnoencenaecaee LOSO00))|(. << :-ecereeteteester 
Bryne Pan River, IvanhOetaccss saceecacncce occu nee. RSA reratamharere LO} OOO) s=.cerecexeteeaeteete 

Idaho: 
MRIZe Mba Ke Mall eyets See feel ire koa tite eee | a eee eee DD 0001S casrrepetieerers 
Cyysta OMS Ss EIALe Vin voeca ceiea be sate cca cette anion Ine eee eeeee 90; | 000))|)-.2...seenreeteerce 

Michigan: | 
platewushs Commission Marris).-. .-cses a. eee scence 1L00;:000' | 4. 0.2.s)ccecmtetecl aes emia 

Missouri: | 
Louisiana Purchase Exposition, St. Louis..............- 38, OOO ane, icteee-camers 255 
State Bish Commission esty JOSCDh’ -sesceceeeccuncecneeee 46, Q00):| Bos 2 20h nereelemcaemeiccoee 



REPORT OF THE COMMISSIONER OF 

Details of distribution—Continued. 

FISHERIES. for) On 

Species and disposition. 

Montana: 
Fish Ponds, Anaconda 
Flathead River, Kalispell 
Stillwater River, Kalispell 

Lyman Creek, Gallatin County 
Box Elder Creek, Havre 
Dupuyer Creek, Conrad 
Elk Creek and tributaries, Red Rock Lake.............. | 

New Hampshire: 
Pond and streams, Potter Place 
Tributaries of Sugar River, Newport 
Beaver Brook, West Windham 
Swift Diamond Creek, Colebrook 

Oregon: 
South Fork Walla Walla River, Milton 
North Fork Walla Walla River, Milton 
Walla Walla River, Milton 
Collins Creek, Albany 

Wyoming: 
State Fish Commission, Sheridan 

Ohio: 

Michigan: 
Crystal Lake, Beulah 
Long Lake, Battle Creek 

Grayling—Continued. 

Lake herring. 

Lake Erie, off Middle Island 
Kelleys Island 
PutinvBaye--s.. = 

White-fish. 

Fingerlings, 
yearlings, 
and adults. 

Make Superiore MaTQuetlece soc ssecieccinceceisisseclesaec-isicee 
OntOnaPOn eats s eae sc owe cide cies eas ea]t Sascas eae 

Minnesota: 

Whitefish Point 
Lake Huron, Sturgeon Point 

Thunder Bay 

50, 000 

334, 000 

10. 000 
10, 000 
10, 000 
10, 000 

2, 692, 200 

IN OT GHB R OLN ere eerste erate apo ate oie aie eter oi awis all teeta etclorcis a 
Scarecrow Island 

Lake Michigan, Charlevoix Reef 
off Fishermans Island 
head of Beaver Island 

St. Marys River, Sault Ste. Marie 
Detroit River, off Belle Isle 

Lake Superior, off mouth of Lester River ....... fuSsss=! 
New York: 

State Fish Commission, Caledonia 
New York City Aquarium 
Otsego Lake, Cooperstown 
Lake Ontario, off Tibbetts Point Light 

Ob 

Pennsylvania: 

Charityishoalssers seas sccce sce ceeses 
Grenadier Island 
Newioun@iShoalsiem.scs-ac-c: sscccte nc 
Pigeon Island 
Van Sehaick Shoals 
South Bar, West End 

io: . 
Lake Erie, Ballast Island Reef, Put in Bay 

near Lutes Point, Put in Bay 
Middle Island, off Kelleys Island 
near Gull Island, off Kelleys Island........- 
off Kellys Island 
North Bass Reef, off Put-in Bay ........-.... 

State Fish Commission, Erie 
Wisconsin: 

State Fish Commissio 
England: 

— 

n, Minera: Point 

Applicant; sWalyern Wells’. ..ce-.ae.cscecccccsessoasse=s 
New Zealand: 

New Zealand Government 
Argentina: 

Argentine Government 

46, 280, 000 

10, 000, 000 

25, 000 

60,315,000 | 176, 485, 000 

5, 000, 000 
5, 000, 000 

13, 300, 000 

| 28,300, 000 

| 1, 000, 000 
27, 800, 000 

| 1, 600, 000 

435, 000 | 
4, 300, 000 | 
2,000, 000 
2,000, 000 | 
2,500, 000 
2,000, 000 
1, 000, 000 
1, 000, 000 

10, 000, 000 
10, 000, 000 
10, 000, 000 
5, 000, 000 
8, 250, 000 

| 10,900, 000 
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Details of distribution—Continued. 

REPORT OF THE COMMISSIONER OF FISHERIES. 

Species and disposition. 

Pike perch. 
Connecticut: 

Brooksidebake sWinsbedias coe ceeee ascetic aeeeeciecicsist 
Taunton Lake, Bethel 

District of Columbia: 
Potomac River, off Three Sisters 

Indiana: 
West Fork, White River, Indianapolis ..........--...--- 
iIprethy wake bly mM Outer es <eticeneniee eee eee sae 
Pine Lake, La Porte 
Lake Gage, Angola 
Crooked Lake, Angoia 
Silver Lake, Angola 
Stone WakenrAm sol aye cea mrcc wise caton slsemericissiscrlsle sielecters 
Lake Maxinkuckee, Culver 
Goose Lake, Columbia City 
Pleasant Lake, Pleasant Lake 

Lowa: 
UpperdowavhivernChesterter setsc\)-ratteieine ale isistesisise cele 
Cedan River Water] OOtsssesecteeees ooeeer ones eeee eee 

Kentucky: 
Kmmikonnick River, VanCeburg,. jc -ciean lon -1eis!2 elo wlsieieiele 

Massachusetts: 
State Fish Commission, Wilkinsonyille 

Michigan: 
Bake Antoine, Iron’ Mountain. .....<c--2-- 2 -~ oneecle == 
PléeacsantibakesWdwargsburg..cses.-secs seceeeii cee ieee 
Rine wake pAller amber sesemr eee cl cine ane cie ciee le siete pals 
Long Lake, Manistee Junction 
amhinwhake shUGimetOn) -.cstiscea cease aal-ie ie sisle ttre o-l= 
State Fish Commission, Detroit 

Minnesota: 
Haplemalke os Willomar: en caciccinctsccne > cece ceils cisetisieee 
Horse Shoe Lake, Carson 

White Earth Lake, White Earth 
Green Lake, Chisago City 

Missouri: 
Louisiana Purchase Exposition, St. Louis...........-.-- 
State Fish Commission, St. Joseph 

New Hampshire: 
Swanzey, Pond, West SwWanZey. o<..<<ciscciteniemcniciie cece ons 
Emerson Pond, Westrindge 

New Jersey: 
IBCaTaPOUG SN etLCONE eae ce ees -ee ace cecieeicececrenameine 

New York: 
St. Lawrence River, mouth Scotch Brook............-...- 

North Dakota: 
Cold hale a Wimader wood seme. .cricte=j< seiee=remape cic ictare setae ecto 
Painted Woods Lake, Washburn 

Ohio: 
Auglaize River, Wapakoneta 
Tuscarawas River; dsleta 2. -22-sc5 scs5 soe s< em semesaceees 
MuskinpumiRivier: Mariettavecsassersacee ssccemeceee cee 
Lake Erie, North Bass Reef, off Put-in Bay...........--. 

Stones Cove, off Put-in Bay ............----.- 
School House Reef, off Put-in Bay........-.. 
School House Reef, off Put-in Bay.........-- 
School House Reef, off Catawba Island 
Niagara Reef, off Port Clinton ..............- 
Gull Island Reef, off Kelleys Island 

Pennsylvania: 
State Fish Commission, Erie 

South Dakota: 
Lake Poinsett, Estilline 

Vermont: 
Rescue; Bomds Wl ww) steieiseisciecleciie sels sete sine ciciets eles aisicels 
Galusha; Pond; Montpelier 025-2 5..-2scse- seco ae eneenees 
Lake Bomoseen, Fairhaven 
Derby Lond, Newport)s. .24-- ...0ss--ceeseen seca ese cease 
IBIBCke Ravers FIATG Wi Chat cmcisetec ejects coisamcle<in enacts 
Winooski River, Winooski................-- etetrokis eee 
Missisquoi River and Bay, Swanton 

SWANTON ee sacsccinnem sae cece se emineee 
High: Gate Springs s.esscess cecece cece 

Lake Champlain, Missisquoi Bay 
GOOS8C BBY terscryere wrassreyerore ise rereiina's leita 
Gander Bay 
Swanton 

Eggs. 

12, 000, 000 
10, 000, 0CO 

Fry. 
Fingerlings, 
yearlings, 
and adults. 

300, 000 
500, 000 

833, 000 

1, 000, 000 
300, 000 
300, 000 
600, 000 
500, 000 |.... 
300, 000 
300, 000 

7,700, 000 
200, 000 
300, 000 

800, 000 
1, 000, 000 

1, 000, 000 
875, 000 

650, 000 
300, 000 

300, 000 

75, 000 

1, 250, 000 
25, 000, 000 
10,000, 000 
15, 000, 000 

3 
2, 000, 000 
3, 285, 000 

eee ee 
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Details of distribution—Continued. 

Fingerlings, 
Species and disposition. Eggs. Fry. yearlings, 

and adults. 

Pike perch—Continued. 

Vermont—Continued. 
Make Champlain, St. AlbanspBayiciee << eccen < oe = <1 wceleicie| measles asain eninia= 25000000 "| Seeesaeeee ets = 

McQuan Bay.....-- SEES e Hana aorce bicceaacscdasae A ZOO OOOH cae esac 
Ober Creek aVierg enn CSpacce Haisn seek ee J nninnie iw sails « wlerotll eine Siewiieelenis DOOSO00s| Hee cee eceee 

Virginia: d 
Mebernine River erm pOrlaercmcas cee ccl-ie vielelio weitere cisisinie |S sin cisieieeteieiciet= 830, 0003 nese ceme 

West Virginia: | 
ORIORRIV ET Intersil eae semen ame oats eisai ree os eee stsiereseiesisesia 152501000) |x a. cecceaces 

Wisconsin: 
MisniondslakewDrimmondaseeccsasecesccseen ore ee sceelltemscmcececce = 2005000) Pa. saariaceeees 
Keenthssia ke Med tord ae. sseceeeee een cates seeeisee ce llsevecians Sensi 2003000! | sbeet aesaiess ee 
Sheketsela kes Medion eee see etsteeiee alee iste ete lalate t= inte «latelllstaiete «solein/steinici=t= PANDA | Gacneoseneaese 
INI Sense ke wMeCdTOrdeeee ae eceeiseeeneteee ae cine mine simisisniatiere nile aisle clerics 200000 Nl aeerseeeccc eae 
SchoolbHousen lakes Medtord sssmceemas er miaciceectccs ccie|ecice siscioe = hel QO0SO0OH Beate Sececiew nce 

OCA Reese ae Rea etee ele wie wis aielsicin’s wise eisis'sieciose cia 1095495. 0008 PalSI 70640008 |Saememtseria a= 

Yellow perch. 
Iowa: 

Maquoketas Rivers Wanchestenmescqme seas esse == snes oeeen cine asinine 253000 S| 222 a heescccee 
Maryland: 

IRGtOMaACHRAVeLy Ol Bryanebointaseeseacsoaccemeee ee eae since oe lciccisieisisl= 878000" | seats secre 
SiwaniO@reeksas soacrcrctoreel. cae taise cara ene Beall eile eels cersciciste 1 040}000)| 2 -seicmiess-- <= 
PISA taieys CROC Kaen ee eclelse re ceiseete eal nleinic etelcisicielstersi= 222754000) |Z cocccieseco sce 
PA miUIMIKeviC ree kta er cee eae eee aoia\-i-1e||eisiale siwloie/sisfeisiels SH20"O00TBeccn cewiec eis 

Virginia: 
Potomac: River, Little Hunting, Creek 44-2 -es2.<-c/-senice ence sce e 2 OOOKOOO eetremenicie salsa 

ORD ONC Clee kee ae oe namie sciseratleets wieriogers ci SO LODMOOOM ecasen mec ciorss 
POniCk Creeks ese necce see ees susce sae shel eiseeiccioneciisans 2080), 000) a ee=ciesncees's= 
OccCoquaneB aye teem cece merce = aae sais ee |aiaieismisce sree = TeALORODON Beeeeeeeeescee 

TORT 3 Sonoto doe tS sRCa Aaa ERGO ESO EEE RCo eee EE eee ean OEP OGRE ose so aseoenoc 

i White perch. 
Maryland: 

Chesapeake bay ba tveryiS Oa seste ccc se sere eee ai-ei-iel| seisiasteisisee raises QFABON OOO Betcicntcleieistotatatete 
Western channel ger asc ae cae esmine cielo ciseccieeae.c site 1500; OOO tcececemoeeine 
Hasternrenanneleeer.ccesecce see cece al peseicce snemeine 9+ 100,000": |baeeeecse cece 

SwaneCrceksowall Creek ers ccseccens cece ce cae eee ae aasccieesescces 144005000) |2cesce sere ese 
GHG reek: PMmMOTGe kee tacen ne es een tae cae cece cee obi s| setae seit alsin ste 1900000) a asccisoscce ene 

RO Coilrereer eels eee esiecice oma deca aoe sass se eee fae ai oc ciciowseeeles 298350" 000! ||eseee ae ce nlcixe 

_Finger- 11 Finger- 

Species and disposition. ee Species and disposition. lines, eA 

adults. adults. 
Cl 

Catfish. Catfish—Continued. 
Alabama: 

Mish Pond + Guintiiesses ce sccn<< ec 1,000 || Kansas—Continued. 
HOOKS Syccce sete tees s 1, 000 Hishsbond *\Wichiitaseec-ss eee ee 25 

Arkansas: ATE ONIA Saeemeeeeee ccc 15 
HishePond Johnson! joss. cnc cee 60 || Kentucky: 

Georgia: Pond No. 1, Beaverdam ......... 50 
Mish Pond ML ppeM\sersts seat ce: 1, 000 Dewey Pond, Mentor............ 48 

OVE] Onn hie tec akin ces 1,000 Fish Pond, Lexington .......--.- 96 
See Millnenees 2 secs es 500 Hunters Depot....... 50 

ThevRocksiiss-sscs. se 500 || Louisiana; 
Stinsomeerte-secenacee 50 Fish Pond, Crowley ............- 150 
Warm Springs ....... 25 || Mississippi: 
Willacoochee ........ 100 Adair’s Pond, Maben............ 50 
Chipleyeraecenstascces 50 || Missouri: 

Malier’s Pond, Sunnyside ....... 1,000 || Fish Pond, Mansfield ............ 30 
MillPondyDecatunis..-:cncessse 50 Louisiana Purchase Exposition, 
Lake Mohignac, Columbus...... 150 St: Wouis!: oco.0caseesctecceces ss 35 
Little River, Crawfordsville ..... 50 || North Carolina: 

Indiana: Trentman Creek, Walnut Cove .. 200 
Fish Pond, Haubstadt ........... 50 Catawba River, Mount Holly .... 200 
Fork of Wild Cat Creek, Ross- Nolichucky River, Pigeon Roost . 3, 000 

iN ey ere eRe Ae eee 50 Mish Pond: Charlotterco-scss-see 200 
Faw Lake, Indianapolis 50 Bune aWerwsicecisess one 200 

Kansas: North Dakota: 
Fancy Lake, Coldwater. . 20 Round Lake, Rhodes ............ 800 
Fish Pond, Coldwater 20 Curlew Creek, Glenullin 200 
Middle Kiowa Creek, Mullins- Ohio: 

Vill Gee Sree ew etee se macstckicee 25 Hoffarths Pond, Delhi. .......... 48 
Little Driftwood Creek, Kiowa .. 55 Norris Pond, Norwalk ......-..-.. 75 
Gungan Pond, Chetopa.........- 20 Lake Pippin, Akron ............. 75 
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Details of distribution—Continued. 

Species and disposition. 

Catfish—Continued. 

Ohio—Continued. 
Auglaize River, Wapakoneta .... 
St. Joseph River, Montpelier...-. 

Oklahoma: 
Fish Pond, Okarchee 

Malin allies ee 2s = 
Blackwell 
Stillwater 

Three Ponds, Oklahoma City ...- 
Pennsylvania: 

Fish Pond, Washingtonville ..... 
Chambersburg....-... 

South Carolina: 
Mill Pond, Greenville............ 
Hish Pond, Williston-.5..-2-2---- 

Trenton 
Fountain Inn.......- 

South Dakota: 
Mish’Ponds dips wichiss sca. se-e= 
Lake Kampeska, Watertown..... 

Tennessee: 
Fish Ponds, Gibson 

Medina 
Collinsville 
Fayetteville........- 
Brentwood ....-..--- 

LimestoneSpring, Mountain City. 
Armstrong Pond, Columbia. ...--. 
Spring Branch, Fishery.........- 

Texas: 
Six Mile Tank, Decatur ........-. 
Fish Ponds, Santa Anna .......-. 
Fair Grounds Pond, San Antonio. 
Railroad Lake, Irene 

Belle Branch .... 

ete ewww wees 

Virginia: 
Anderson’s Pond, Martinsville... 

otal: Asien acca sees 

Large-mouth black bass. 

Alabama: - 
Fish Pond, Florence............. 

Aentoneececs cannes 
Dickinsonecse.ceeeee 
Blan tle yrs =.=. eee 
Guin @eecetr one cee 
KEIM SStOn ware aseee ae 
Mobile: Siss<.sec-cene 
Cottonton ey. .3\2 55.4. 
Bealetiass--tcsenstess 
Sawyersville......... 
Haleysville 

Fish Lake, Lincoln 
Russellville .......... 
Birmingham ......... 

McIntosh Pond, Enterprise . -.--- 
Little Sniff Lake, Selma ......... 
Rocky Hill Lake, Courtland..... 
PittssPonG PittshpoOros--s-c.es sees 
Whetstone Lake, Montgomery... 
Spring Pond, Brantley........... 
Hurricane Branch, Atmore...... 
Beasley Pond, Clayton........... 
Coone Pond, Lowndesboro....-.-. 
Turners Pond, Selma ............ 
Lake Como, Birmingham........ 
East Lake, Birmingham ......... 
Cypress Creek, Florence ........- 
Sand Cut Pond, Eufaula......... 
Ossipeippa Creek, Cusseta 
Phillips PondnCuba socceee.-+--- 
Spring Branch Pond, Atmore. .-. 
Craddock Pond, Dadeyille.....-. 
Edmonds Mill Pond, Ozark...--. 
Bridges Fish Pond, Jasper....-.-- 
Woods Pond, Berlin.............. 

Eight Mile Creek, Cullman ...--. 
Small Creek, Cullman........... 

_ Finger- 7 Finger- 

ae Species and disposition. ieee ana 

adults. adults. 

Black bass—Continued. 

Alabama—Continued. 
100 Mill Brook, Madison...........-- 1, 000 
200 Wiggins Spring Brook, Madison . 1, 000 

Clear Creek, Jasper =--.-.---2.--- 1, 000 
200 Bay Branch Pond, Andalusia. . . 500 
50 Stone Creek, Blount Springs..... 1, 000 
20 Rosemont Pond, Demopolis ...-. 200 
100 Sucarnoochee Creek, Livingston 1, 000 
150 Crooked Creek, Sylacauga....-.- 900 

Arizona: 
275 Silver Creek, Holbrook .....-...-- 100 
50 Morgan Lake, Phoenix .......--. 50 

La Laguna Pond, Benson......-. 50 
200 Sisson’ Pond, Safford. .-.-.2:---=- 40 

1, 000 Jones Reservoir, Safford ......... 40 
1, 000 HishsPonds Benson) . 2 -seceeeeee 50 

300 BENSON =. a25-5--eeee 50 
Pecks Lake, Jerome .....-....-.-. 100 

400 Verde River, Jerome .........-.. 150 
400 San Francisco River, Clifton --... 150 

é Arkansas: 
100 St. Francis River, Pickett........ 200 
50 Willow Pond, Malvern .......-... 80 
50 McHenry Pond, Malvern........ 200 

200 West Fork White River, Brent- 
25 WOOd> 02: Do. tee ne ak eee 250 
200 West Fork White River, Fayette- 
25 Wil Gps aces eee ene eer ae 276 
18 Illinois River, Fayetteville ...... 300 

Mill Ponds Bentonecs--seceeeesee 40 

ne Connecticut: : 
100 Slater Pond, Chester............. 100 
160 Delaware: ; 
162 Mill Lake} Milford/.2 eseeciceecee 200 

- Ingrams Mill Pond, Milton...... 200 
200 Chesapeake and Delaware Canal, 

DelawareiCity: a5.) eee seee 200 
17. 857 Denton Fish Pond, Broadkill.... 200 
poe? Fish ponds, Wilmington........- 600 

Florida: 
Bluewbake: Demand se sssssescce 1, 800 
Sand Lake, Orlando..........:.. 200 

2,000 Cypress Lake, Cypress ........... 150 
400 DalissPond jher0ye-n-4- sees sees 500 
500 Mish: Pond: beroyenecesseeeeeceee 500 
800 Green Cove Spring... 300 
500 |) Georgia: 
300 Sun Set Lake, Lakepark......... 150 
500 Fish Pond, Hephzibah........... 1, 000 
500 Thomaston eases eee 500 

1, 600 Milledgeville ........ 100 
500 JOSUPcs. oo ccsmereaeeee 125 
500 Woolsey. .....---.5- 200 

1, 000 Summerville 1, 300 
600 Comer wee caeas 2 A 500 

1, 000 Paschaille-teseseeceece 1, 000 
700 Nickville sss ee 500 
800 Tale ae. scenester as 500 
800 Lavoniad-eeeseceseere 500 
500 McDonoughite-eeseee 500 

2, 000 Duluth =e 800 
500 Sycwmore sass seeeoeee 1, 000 

1, 000 Cedartown........... 800 
500 Renfroessos2. scans 500 
500 Mashionee-sscaseeceee 1, 800 
500 Dhomaston) ea--oe=-- 800 

1, 000 Bastmansesesececcece 800 
800 Reniroe. ssecasce seen 500 

2, 000 Clarkesvilless se eneee 1, 000 
500 Hall Pond, Thomasyille 2 100 

1, 000 Deep Creek, Clarkesville 400 
500 Sanders Fish Pond, Whiteplains .- 100 
500 Long Fish Pond, Whiteplains -.- 100 
500 Reservoir, Milledgeville ......... 100 
500 Nelson Mill Pond, Macon...-....- 150 

1, 000 Martins Pond, Milner............ 200 
1, 000 Flint River, Jonesboro..........- 200 

800 Spring Creek, Willacoochee ..... 125 
1, 000 Little River, Buchanan.......... 200 
1, 000 MecCalls Mill Pond, Macon ...... 1, 000 
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Details of distribution—Continued. 

| 

_ Finger- _ Finger- 

Species and disposition. Thee eras Species and disposition. ee eas 
adults. adults. 

Black bass—Continued. Black bass—Continued. 

Georgia—Continued. Indiana: 
Stephens Pond, Kite............- 800 Martin Fish Pond, Muncie. .-..--. 160 
Branch Pond, Tarrytown......--. 500 Fish Pond, Bloomington......... 160 
Branch Head Pond, Higgston ... 800 Portland Ressesee sees 135 
Crystal Lake, Tunnelhill .....-.-. 1,500 | Dalevailllessess——e 2 =e) 80 
Town Creek Pond, Oglethorpe -. 800 Fort Wayne.........- 150 
Kings Pond, Cusseta.....-...-.---- 200 Fish Lakes, Indianapolis ......-. 120 
Carr Mill Pond, Zenith.......... 1, 000 Pine Creek, Williamsport........ 320 
Tallapoosa River, Carrollton -.... 2, 000 Big Pine Creek, Williamsport. ... 160 
Fish Lake, Summerville.....---. 1, 000 Blue Lake, South Bend.......... 200 
Spring Lake, Catoosa County... .-- 1, 000 Heaton Lake, Elkhart ........... 500 
East Branch, Harrel Creek, Johnsons Pond, Brazil...... Sy 150 

IME OUNCES eccrine ieee iale 1, 000 MraversPonGd sBristOleesseassee-es 300 
Mill Pond, Tunnelhill........... 1, 500 Big Indian Creek, Georgetown .-. 500 
Barnes Pond, Harris..-..--...--- 500 Dost River; Orleans=52-5-.2-.---- 160 
Williams Creek, Lyons .....-.... 1, 000 Buck Creek, New Albany....-...- 150 
Sterns Pond, Williamson .....-.-. 800 Spring Branch Pond, Rivervale . 80 
Wildwood Lake, Columbus...-.. 800 Spring Lake, Anclerson ........-- 80 
Waterworks Pond, Columbus.... 800 Gravel Pit, Greentown........... 140 

Marietta ..... 1, 000 Hartman Lake, Kendallville .... 250 
Spalding Ponds, Griffin.......... 1,500 Warren Park Ponds, Terre Haute. 75 
Wards Gin Pond, Cuthbert ...-.-. 500 Crystal Lake, Anderson......-.-.. 80 
Polecat Lake, Tate ..........---- 1, 000 Tippecanoe River, Monticello... 150 
Whitfield Pond, Tate ..........-- 500 Lake, Leesburg ..... 150 

DakesTates. 2. sce = 1, 000 River, Rochester .... 300 
Crooked Creek Lake, Tate.....-- 500 Silver Lake, New Albany........ 150 
Hast Lake, Atlanta 2-2. -....5--.- 1, 000 Silver Creek, Memphis .......... 100 
Bells Mill Pond, Cuthbert ....... 200 North Fork White River, Broad- 
Pine rake sDuluthee sso. soe-c ee 1, 000 Tip pl Cees eee eee ee 160 
Shoal Creek, Canton............. 1, 000 North Fork, Wild Cat Creek, 
Hickory Log Creek, Canton ...-.. 1, 000 IRiosswalllejss.aauenciccee cece eeeee 500 
Spring Greek, Rome-...2-.--..-..- 2, 000 Whitewater River, Centerville -. 200 
Tates Mili Pond, Jasper ......... 2, 000 Fall Creek, Pendleton ........... 80 
Lake Cohutta, Dalton ..........-. 800 Glendale Pond, Anderson ....--- 80 
Mill Pond, Augusta 800 Waterworks Lake, Huntingburg. 80 

Tilton 1, 000 Willow Lake, Evansville ........ 120 
Deep Creek, Clarkesville ........ 1, 500 Lake Manitou, Rochester......-- 200 
Hemptown Creek, Jasper........ 1, 000 Sand'Creek, Leets\-:--s-s4-5- - == 200 
ish ake-vAthanitaeseceee «ces. 500 Lagoon Park Pond, Portland .... 90 
Holly Creek, Dalton'...2..-.-..-. 1, 500 White River, Muncie ............ 160 
Parham Pond, Norwood......-..- 500 , Winchester........ 160 
Bradshaw Pond, Norwood....-.- 500 Broadgipple ....--- 160 
Grays Pond, Haralson ........-... 1, 000 Kel River, Jamestown ..........- 200 
Beech Creek, Lagrange.......... 2,000 Salomonia River, Portland ...... 135 
Childs Pond, Newborn .......--- 1, 000 South Fork Wild Cat Creek, 
Mill Pond, Meansville........... 1, 000 Mulberry] 5-52 enone 150 
Harpers Pond, Eastman ......... 800 Driftwood Creek, Edinburg ..... 100 
Buchanan Pond, Eastman....-.-. 500 | Lake Wawassee, Wawassee ...--- 300 
Moons Pond, Powder Springs... - 500 Winona Lake, Warsaw .........- 500 
Apalachee River, Bethlehem.... 1, 000 Pigeon Creek, Booneville.......- 150 
Spring Branch, Eupatoie ....-... 500 | Country Club Lake, Evansville. . 280 
Chattahoochee River, Gaines- Big Creek, North Madison.....-.- 140 
Wi Get en) Aish ee ako ence 1, 000 Cole Creek, Veedersburg ....-..-- 140 

Tallapoosa River, Buchanan .... 1, 000 West Fork White River, Indian- 
Oconee River, Commerce......-- 1, 000 ADOlSA Paste ae cease ie oaciecee 700 
Mill Branch, Nicholls ...--...... 800 Mill Pond, Mount Vernon....--. 80 
Massus Creek, Rockledge. ..--..-- 600 Wellfred Fish Pond, Shelburn... 225 
Lakewood Lake, Atlanta........ 500 Magner Pond, Orleans........... 80 
Roberts Pond, Fairburn ........- 500 Applicants in Indiana........... 890 

Iilinois: Indian Territory: 
Snowflake Pond, Dahlgren ...... 80 Fish Ponds, Cherokee Nation.... 1, 000 
Fairgrounds Lake, Springfield... 240 ATGMOTC Me scee eee 375 
Sangamon River, Decatur ....--. 360 Coal Pond, Pauls Valley......... 75 
Fairlawn Lake, Decatur......... 100 | Washita River, Pauls Valley -...-. 150 
Springdale Lake, Oakland.....-. 80 | Laneaster Lake, Ardmore .....-- 75 
Reservoir Lake, Paris..........-.- 200 Pennington River, Tishomingo. . 75 
Miller Park Lake, Bloomington . 100 Chickasaw Lake, Ardmore ...--- 75 
Brickyard Pond, Collinsville .... 208 | Lynch bake sViniters.-... cee. ~- 100 
Fish Pond, Farmer City........-- 100 | Fish Take Choteau. 222-2 s.c5--2- 70 

GipsOnist eceeec ecco 100 Tucker Lake, Chickasha ........ | 79 
Marshall Pond, Whitehall .....-. 40 Reservoir. Byers. -ssc-ee scene | 150 
Suburban Lake, Whitehall ....-- 40 Risner Lake, Atoka...........-.-- 35 
Meredosia Bay, Meredosia....--. 1,700 | Applicants ieccscss 5 sean tosnas ec 150 
Monee Reservoir, Monee......... 240 || Kansas: 
Kinmundy Reservoir, Kinmundy 120 Caney River, Grenola............ 1, 500 
Bois Reservoir, Bois............-- 120 Slate Creek, Wellington ......... 200 
Coulterville Reservoir, Coulter- Fall River, Neodesha...........- 1, 500 

Will@s cece Serelecisietne Waetisiciet eas) 120 @aldwelles so ae 100 
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Details of distribution—Continued. 

Finger- 

Species and disposition. lings, and 
adults. 

Black bass—Continued, 

Kansas—Continued. 
Lake Juanita, Geuda Springs.... 50 
Hish Pond, Goddard). c2. sc. > = 40 

IBLONSOM) 2: . Sse seceer 500 
Railroad Lake, Cherokee .. 1,000 
Bass lakes Ragois.s-2-- 2 - sia 75 
Grouse Creek, Burden .......-... 100 
Walnut River, Douglass ......... 100 | 

Eldorado......... 100 | 
Spring Branch, Bronson......... 500 
Dutch Creek, Wilmot -<..-...:--.. 100 
Limestone Creek, Bronson ...... 500 | 
IBassHPon ad Bronsonlm cesses senses 500 | 
Farm Pond, Oswego........--..- 500 | 
City Water Ditch Lake, Medicine | - | 

WOUEC. ete cccacmsceesacsasisnien 500 | 
Sugar Lake, Medicine Lodge .... 40 
Fairley Lake, Medicine Lodge... 40 | 
Bentley Pond, Belmont.......... Bi) 
Marmaton River, Fort Scott 500 
MalkshakesPratteecseasecee cere 25 
Gibson Pond, Isabel ............. 35 
Small Lake, Anthony............ 75 
Gates Pond, Anthony............ 50 
Cedar Mountain Pond, Sharon .. 100 
Applicants’ ncea-sseeesseeeccesees 450 

Kentucky: 
KangessPond sBurgim's-. se2ees ce 40 
West Fork Creek, Trenton....... 100 
Distillery Lake, Eminence....... 80 
Fish Pond, Samuels.............. 150 

Allensville 120 
PATIS <i: ssiiocshows ae 120 
ARTENCOMY Sec cecscetenice 425 
PATS. oaecs cece pane 320 | 
Keene) eeecees Saito soe 40) 
Hodgensville ........ 150 

finn) Ponds Linntseesss-ceeeee cee 80 | 
Lake View, Latonia......2..-2..2 80 
Spring Lake, Allensville......... 820 
Lake Reba, Richmond........... 120 
Sanfords Pond, Campbellsburg... 80 | 
Benson Creek, Frankfort ........ 120 
Middle Fork Red River, Natural 
IBTIO PS Glee tins tec ae ntcee atoccs 560 

Tygarts Creek, Glivehill......... 120 
Weare Fish Pond, Trenton ...... 50 
Willow Pond, Allensville........ 160 
Stoner Creek, Austerlitz ......... 200 
Sidney Clay Pond, Paris......... 80 
Strodes Creek, Paris’......5......< 160 
WaisihtyPond eParisiin2ssaces seers 120 
Clear Pond, Newstead........... 100 
Elk Fork Creek, Guthrie......... 150 | 
Rock Wall Pond, Julian......... 50 
Faulkner Pond, Rich............ 100 
Casey Creek, Newstead.......... 200 
Candle Pond, Newstead ......... 100 
Buck Pond, Newstead........... 100) 
Boyd Lake, Shelbyville. ........ 80) 
Glenns Pond, Shelbyville........ 80 
Zaring Pond, Shelbyville........ 80 
Beshears Creek, Shelbyville ..... 80 
Fox Run, Shelbyville............ 80 
Mulberry Creek, Shelbyville..... 80 
Daniels Pond, Shelbyville....... 80 
Offutt Lake, Shelbyville......... 80 
Lake Ellerslie, Lexington ....... 480 | 
Hall Pond, Newstead ............ 100 | 
Fleming Creek, Pleasant Valley . 280 
Perrine Pond, Maysville......... 40 
Big Pond Grenton-aserecoecucees 100 | 
Kinniconick River, Vanceburg.. 120 
Clearview Lake, Austerlitz ...... 80 
Slate Creek, Mount Sterling ..... 480 
Luebegond Creek, Mount Ster- 

Linke soe eee ee ene es 160 | 
Mount Sterling Lake, Mount 

Sterling. eeeeeece cane tinek © 240 

lings, year- | Species and disposition. 

Michigan: 

Black bass—Continued, 

Kentucky—Continued. 
Wooldridge Pond, Versailles...-. 
Triplet Creek, Morehead.......-.. 
Bowman Pound, Burgin.......-- 
Kingfisher Lake, Powers.-.......- 
Big Sandy River, Louisa......... 
Applicants sce -s-assseee aoe: aes 

Louisiana: 
Stokes Pond, Mansfield .........- 
Lake Hayes, Lake Hayes .......- 
Artificial Lake, Bowie ..........- 

Natchitoches .... 
Lambe Company Pond, Martha- 

Wille: 2 2-2 Sere e ese eee nes 
RedsBayou Gillian 255 222--- eee 
Fish Lake, Natchitoches......... 

Robeline Aeessseeeees 
Oring: J.c622-coh eee 

Champlin Lake, Natchitoches... 
Scarbrough Lake, Natchitoches. . 
Spring Branch, Natchitoches .... 
Harts Island Bayou, Shreveport . 
Moon Lake, Taylortown......... 
ake Passe; .Caive osncoe esse en eee 
City Park Lake, New Orleans.... 
Mississippi River, New Orleans .. 
Mill Pond, Warnerton .........-.. 
Ferguson Lake, Homer ...-....... 
Applicants a. <ccics cee fas aese seein 

Maine: 
Lower Kimball Pond, Fryeburg . 

Maryland: 
Noyes Dam, Gaithersburg........ 
Eastern Branch, Riverdale ...... 
Fishing Creek, Frederick ........ 
Waterworks Pond, Smithburg -.-. 
Deep Creek, Deer Park :/...2.2. 
Piney Falls Creek, Frederick.... 
Magathy River Jones............ 
Potomac River, Cumberland .... 

Rawlings .....-- 

TOW - 32 s.cenucasmoece schon soaks 
Flag Pond Creek, Doubs......... 
Gwyns Falls Creek, Catonsville -. 
Chevy Chase Lake, Chevy Chase. 

Massachusetts: 
Connecticut River, Northamp- 

Comet Pond, Hubbardston ....-. 
Fish Pond, Northampton........ 

Hubbardston ........ 
Craigs Pond, Peabody .......-..-. 
Chartley Pond, Chartley......... 

Susan Lake, Charlevoix.......... 
Lake Fremont, Fremont......... 
Glen Lake, Empire -...-...2..22- 
Hogs Back, Lake, Traverse City... 
Van Auckins Lake, Hartford.... 
Christiana Pond, Edwardsburg. - 
Round Lake, Hanover........... 
Whites Lake, Kalamazoo....-.... 
Crooked Lake, Oden............. 
Eagle Lake, Edwardsburg .....-.- 
Small LakeyHartsessseesceeemses 

Mississippi: 
Bish Ponds Bolton sesssseeensees 

Myrtle cncacce cen cee 
Starkville........... 
Hillisvyilles—-sasenee 
Corinth) 3oiscieceeeee 
Clinton ese -eeeeeeee 
Edwards 

Maconwcet 2s 2s cee 
Rien Zinnia. acwee see 
DUG) Se ootne vomaisements 

Finger- 
lings, year- 
lings, and 
adults. 
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Details of distribution—Continued. 

_Finger- _Finger- 

Species and disposition. oe era Species and disposition. Hes; a 

adults, adults. 

Black bass—Continued. Black bass—Continued 

Mississippi—Continued. New Jersey—Continued. 
Horseshoe Lake, Aberdeen ...... 120 Culvers Lake, Branchyille....... 200 
Holmes Lake, Brandon.......... 1,000 Silver Lake, Lucaston ........... 200 
Horseshoe Lake, Abbeville ...-... 180 Mountain Lake, Hoptacong ..... 200 
Spring Branch, Myrtle.......-... 75 Lake Hoptacong, Hoptacong .... 800 
CollinssPond; Myrtle <--25.-22-2- 76 || Lake Grinnell, Sussex County... 150 
Banks Pond, Hernando.......... 85 White Lake, Sussex County...... 150 
Fresh Water Ponds, Gloster....-. 7, 000 Hutchinsons Pond, Trenton ..... 400 
Rose Farm Fish Pond, Ocean Greenwood Lake, Cranford ...... 2,100 
SprDes oc cac cecic sacs ciscaeen eee 150 || New Mexico: 

Dead River, Aberdeen....-- noise 1385 Spring Creek Pond, Navarisa-..... 50 
Fish Lakes, Corinth ............. 340 Jaritos Reservoir, Springer.....-- 200 
Mooreville Pond, Corinth ....... 80 | Castle Creek, Carlsbad........... 50 
Oaklawn Lake, Corinth.......... 40 |, Tippecanoe Lake, Roswell....... 50 
Lake Park Lake, Corinth........ 80 Reservoir, 'Roswell..:..\..2-c-ce< 50 
Glovers Lake, Corinth ........... 80 Raton occecioscce 200 
Booneville Fish Lake Company’s Lake Stephana, Roswell.......... 100 
Bond Booneyilleisee sees. = sees 360 akelJulias ROswelle-cessnsscsese 50 

Bass Lakes, Centerville.......... 7, 000 Cedar Lake, Tucumcare 50 
Em PULTE eee ee eee 38, 000 Asylum Lake, Las Vegas 200 
IBTAN Ones scseeeeee 1,000 Fish; Pond, Capitan 222): 22-22 see 25 

Valls Creek, Fayette............. 1, 000 Roswellsize teases 50 
Spring Head Pond, Collins ...--. 1,000 || New York: 
Quiner Creek, Purnell ........... 680 Lusk Reservoir, West Point...... 200 
Walley. Pond Myrtles.co... 2.22: 116 Fish Pond, South Salem.......... 200 
Bass Pond, Hazelhurst .......... 1, 000 Bediords-es-eteee ees 200 
Evans Mill Pond, Shuqualak .... 40 AMNPOlR ee tetas onaee 150 
Fish Lake, Holly Springs........ 80 MallisPond HOOSICsesmaseeeaeeee re 150 
Hoops Branch, Port Gibson...... 1, 000 County Club’s Pond, Eastport.... 200 
Sugar Knoll Lake, Corinth ...... 800 Sills Pond, Greenport ............ 100 
Little Yellow Creek, Corinth .... 1, 000 Heaptauqua Lake, Chappaqua.. 100 
Hinkle Creek, Corinth 1, 000 PakerAries “Trove ts- sete ee eee 350 
Mays Creek, Corinth............. 1, 000 Susquehanna River, Bingham-- 
Cane Creek, Corinth. ........-:.. 1, 000 || DOM Sees oe scien cic aaa mato arte 200 
Bridge Creek Lake, Corinth ..... 500 | North Carolina: 
McCullars Lake, Corinth ........ 500 || Fish Pond, Goldsboro...........- 150 
Parmitchie Creek, Corinth ...... 1,000 | Manchester .......... 50 
Meadors Fish Pond, Corinth..... 500 || Scotland Neck ....... 200 
Sharp Fish Pond, Corinth ....... 500 || Pine Bitty eee 75 
Adams Pond, Corinth............ 500 | Ml atroe keeseceleceiee oe 1,000 
Lamberth Lake, Corinth ........ 800 Goldsborosees-eess-ce 75 
Waukomis Lake, Corinth........ 1, 000 Moore Pond, Goldsboro.......... 75 
Clear Creek Trestle Lake, Corinth 500 Mill Pond, Granite Falls......... 150 
Clear Lake,Corinthis.2 5: 3222222 800 Greensboro: 2... ~~. <6 75 
Powells Lake, Corinth........... 800 Fiayelockie aac enneccte 75 
Shady Lake, Guntown........... 500 IUCAIMN ae eh aesereaecee 7. 
Ap plicailtssms coater cee an soc cueee 925 Maxtonte ssa. eeenaeee 75 

Missouri: WaiSOUCes es osu scenes 50 
Duck Lake, Shell City ........... 75 Kish hake enone s-coeee cease u 
Cutoff Lake, Brunswick ......... 320 Pine tBluiiseees cs seee 75 
Spring Lake, Versailles.......... 240 Spring Pond, Reidsville ......... 50 
Boiling Spring, Billings.......... 100 Reedy Creek Pond, Browns Sid- 
Moody Pond, Atlanta............ 120 AN eee so led ase ates 75 
Asylum Pond, Nevada........... 125 Andersons Pond, Pinehall...-.-.-- 50 
Shoal and Hickoryereeks, Neosho * 200 Lake Jungle, Tunis.............. 7 
Katy Island Lake, Nevada....-.. 250 Haggarts Pond, Carthage........ 75 
Fish Ponds, Nevada ............. 250 Cypress Pond, Castle..-.........- 75 
Crescent Pond, Neosho .......... 150 Bong bonds Castles es sence so-tace 75 
Hudsons Pond, Neosho .......... 150 Holland Pond, Statesville 50 
Willow Springs Pond, Willow Southwest Creek, Kinston 75 

SDINMES- eee eaeneee eee onan eine 900 Method Creek, Raleigh.......... 50 
Louisiana Purchase Exposition, Wyatts Mill Pond, Raleigh 200 

SUSMLOUISi noses canes cceew ee ee oe 17 Limestone Lake, Morrisyille..... 50 
Shady Brook Lake, St. Louis .... 120 Country Club Lake, Charlotte ... 75 

New Hampshire: Crystal Lake, Lakeview .....-.... 200 
Dark Pond, Harrisville .......... 400 Lucas Mill Pond, Highpoint..... 75 
Gilmore Pond, East Jaffrey ...... 200 Trotters Mill Pond, Highpoint... 75 

New Jersey: } Brown Pond, Marion ............ 50 
Millstone River, Princeton ...... 150 Goose Pond, Manchester........- 50 
Quicks Pond, Branchville ....... 175 Earnhart Pond, Salisbury........ 50 
Delaware River, Belvidere ...... 25 APPlICANISioas te cee sectors cae bees 550 
Piccatinny Lake, Piceatinny .... 400 || North Dakota: 
Lake Shamong, Chatsworth ..... 300 Lake Byrnes, St. John 200 
Mill Pond, Swedesboro .......... 100 Jervis Lake, St. John 800 

South Vineland...... 150 Rose Lake, Rolla ............ 200 
Blackwood Lake, Blackwood.... 150 Healms Lake, Hannah 150 
Keans Pond, Woodbury ......... 150 Fish Pond, Dickinson...........-. 300 
Olephants Pond, Harrisonville .. 150 Johnsons Pond, Ellendale....... 100 
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Details of distribution—Continued. 

Species and disposition. 

Finger- 
lings, year- 
lings, and 
adults. 

Ohio: 

Oklahoma: 

Pen 

Black bass—Continued. 

Cuyahoga River, Mantua......-- 
Twin Lakes, Kemp 
Chippewa Lake, Chippewa Lake. 
Fish Pond, Norwalk ...........-- 
Lake Pippin, Akron 
Geauga Lake, Geauga.....-...--- 
Little Beaver Creek, East Liver- 
[OO sntssSousseaeadeeueneas=sr 

Maumee River, Detiance-.-.-....- 
Spring Pond, Hillsboro...-.-.-.- 
Big Miami River, Troy ....-...-- 
Tyrnochtee Creek, Carey ......-.- 
Clear Fork, .Mohican River, 

Maumee River, Cecil ............ 
Napoleon 

Auglaize River, Wapakoneta.... 
Uniopolis ...-..-. 

Eagle Creek, Phalanx .........-. 
Olin Branch Pond, Cincinnati... 
Highview Park Pond, Reading. . 
Lake Park Lake, Alliance.....-. 
ING Ob OS Rage doooe qeSeUsoooGer4 

Fish Lakes, Walter 
Spring Branch, Kremlin......... 
Fish Ponds, Kremlin 
Fish Pond, Oklahoma City 

Ames 
Mi ae ee aetoceecis 

Woodward.........-. 
Chiloeeco Lake, Chilocco....-.-... 
Spring Valley Creek, North Enid. 
Spring Valley Ponds, North Enid. 
Crutcho Creek, Oklahoma City... 
Blue Lake, Purcell 
Peters Lake, Purcell........-..-- 
Humphreys Lake, El Reno....-- 
Wostiliake hy ost=o 25. -taeseecneo- 
Hopkins Dam, Chickasha 
Beaver Dam Pond, Woodward .. 
Cache and Medicine Creek, Law- 

LOT eee citer eerie eit eiciting erersinicie 
Blue Beaver Creek, Lawton ..--.- 
West Cache Creek, Cache........ 
Beech Spring, Glencoe 
Boomer Creek, Stillwater......-.-. 
Coran Pond) Gages. see. -ccceee oe 
Frogge Pond, Blackwell........- 
Tecumseh Reservoir, Tecumseh. 
Maramec Pond, Avery..-.------- 
Newkirk Pond, Newkirk ....-..-- 
Kingfisher Creek, Kingfisher -... 
Spring Lake, Mangum 
ASPplicanits Meese -ssseasse cess ee 
nsylvania: 
Lake Cary, Lake Cary 
Raystown Branch, Juniata 

River, Everett ........ 
Riddle Creek, Chester............ 
Mish Pond) Butler 2222 -2--2--acce 

Manor... ccccscee occu 
DikebLakerCantones-sss see seeee ce 
Conneaut Lake, Cambridge 
SPMNPS ess cece see acces eas 

Crystal Lake, Carbondale........ 
Forest Lake, Montrose........... 
Big Creek, Lehighton........-...- 
French Creek, Franklin ........- 

Cochranton ...--.-. 
Carltonze-eececeae 
Witieaieeeeesaceiac ae 

Allegheny River, Emlenton ..... 
Northeast Branch of Perkiomen 

River, Telford........-.. sfechaa sid 
Susquehanna River, South Dan- 

ville 

*A Finger- 
Sere echt ae Stic ings, year- 
Species and disposition. lings, and 

adults. 

Black bass—Continued. 

Pennsylvania—Continued. 
Mill Pond, Washington.........-. 200 
Plum Lake, Sandy Lake.......-- 100 
Lost Creek Reservoir, Shenan- 
Oa ee ean ne siecsseniaiemte 150 

Conococheague Creek, Cham- 
DeTSDUTS eee enasl escent 500 

Elk Lake, Honesdale .........-... 300 
French Creek, St. Peters......... 200 
Conestoga Creek, Lancaster. ..--. 200 
Elk Lake, Montrose..-.........--- 150 
Juniata River, Huntingdon...... 600 
Stone Creek, Huntingdon ....-.-- 300 
Standing Stone Creek, Hunting- 

GON keene niece se neers 300 
Raystown Branch of Juniata 

River, Marklesburg.......---.- 450 
Lake Newangola, Nanticoke ..-.. 450 
Forest Lake, Bushkill ..........- 450 
Frankstown Branch of Juniata 

River, Alexandria ....-..------ 150 
Juniata River, Alexandria.....-- 300 
Pickering Creek, Phcenixyille... 200 
Eaglesmere Lake, Sonestown.... 300 
Susquehanna River, Selinsgrove. 300 
Teedyuskung Lake, Rowland... 200 
Aughwick Creek, Mount Union . 300 
Lake Lewis, Eaglesmere...-...-..- 300 
Juniata River, Altoona.........- 300 
Big Conestoga Creek, Leola.....-. 200 
Allegheny River, Rockwood .... 300 
Raystown Branch of Juniata 

River, HOpe wellissccec c= ae=- 300 
Lehigh River, Freemansburg. ... 300 
Crooked Creek, McConnellstown. 450 
Naamand Creek, Boothwyn....- 150 
Sugar Creek, Droyie-2 son sane 300 
Wiconisco Creek, Tower City.... 500 
Moosic Lake, Scranton .......-.-- 200 
Wissahickon Creek, Fort Wash- 

ANP COM oe Se eich cisjasicisie wee eel 200 
Schuylkill River, Pottstown..... 200 
Mud Creek Lake, Frackville .... 350 
Two Lick Creek, Indiana........ 300 
Coxtown Lake, Starrucea........ 200 
Island Pond, Starrucca.........- 200 
Starucea Pond, Starrucca.......-. 200 
Conneaut Lake, Conneaut Lake. 500 
Susquehanna River, Susque- 
HANG ee cee cis bee e-ieeereer eee 300 

Venango River, Meadville .....- 400 
Pottsville Lake, Frackville...-.. 150 

Rhode Island: 
Watchaug Lake, Westerly ....--. 600 
Yarker Pond, Kingston.......... 200 
Beach Pond, Providence ........ 400 
Nayette Pond, Providence....... 400 
Sessons Pond, Newport ....-...--- 200 

South Carolina: 
Fish Ponds, Greenville .......... 1, 000 

Switzenecns. spears 1, 000 
IDSStoVveletece cece eee 500 
Honeapath ......... 800 
Chappells----2.--se- 250 
Mort) Mallee ereeeae 1, 000 
Fountain Inn......-. 2, 000 
Dan casters mee eae 2, 250 
Campobello......... 1,500 
Bishopville......... 500 

Middle Saluda River, Greenville. 2, 500 
Bass Lake, Fort Mill.....-.--.... 1, 000 
Fish Lake, Whitestone Springs... 1, 000 
Tyger River, Woodruff .......... 1, 000 
Enoree River, Clinton..........< 1,000 

ENOTreC, Bieeaccmece 6, 000 
Green Swamp Pond, Sumter..... 500 
Saluda River, Belton ............ 5, 000 
Goose Creek, Otranto............ 500 
Blackman Pond, Lancaster ..... 1, 000 
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_ Finger- 

Species and disposition. lings, heey 
’ 

adults. 

Black bass—Continued. 

South Carolina—Continued. 
Spring Branch, Trenton........- 1,000 

Peliomess senses 1,000 
MillsPonds DPrentoms-. =. +s 1, 000 
Greenwood Cotton Mill Pond, 

IBESHGNT on5caSbeceé bobo eaOnUMsCOS 1,000 
Saluda River, Honeapath ....... 1,000 
Little River, Honeapath......... 1, 000 
Beaver Dam Pond, McBee....-.. 1,000 
Lake Como, Blaney ............. 1, 000 
Caromaca Creek, Greenwood .... 1, 000 
Black River, Georgetown.....--. 500 
Baker Creek, Pelzericac c-ssccacis 1,000 
Manchester Pond, Rock Hill.... 1, 000 
Mall Pond Sinzalaeaae passes esac 800 
Smith Pond? Clover mas-cs-scc. se 800 
Pressley Pond, Clover ....--..... 800 
Crowders Creek, Yorkville...... 1, 000 
Flat Creek, Kershaw ............ 1,000 
Lynchs River, Kershaw ......... 1, 000 
Tuckahoe Lake, Kershaw....... 1,000 
Gills Creek, Lancaster........... 1, 800 
Tributary of Gills Creek, Lan- 

CARLO Seren cei sero ocioes Bias sfe'elesal 800 
Beaver Creek Pond, Lancaster .. 800 
Warrior Creek, Enoree....-- Stbdd 1, 000 
Spring Branch, Yorkville........ 800 
Messers Mill Pond, Columbia.... 1, 000 
Gray Spring Pond, Anderson .... 250 
Greenwood Mill Pond, Green- 
WOOO keen cminsermee on ciitecienssewe 250 

South Dakota: 
School Pond, Chamberlain ...... 83 
Enemy Swine Lake, Wambay ... 500 
Lake Kampeska, Watertown .... 620 
Pickerel Lake, Webster.......... 450 
Firesteel Creek, Mitchell ....-... 100 
Vermilion River, Parker .....-... © 100 
James River, Parkston .......... 100 
Willow Creek, Bonesteel ......-. 116 
Vermilion River, Vermilion..... 100 
mish Pond Bendon-22-2---.-5--- 50 

psi C braese es ceeeeaa 100 
AMUN ELS Gieecwee oe cle eee 150 

Dakota River, Winthrop......... 33 
James River, Alexandria........ 100 

GRA eencscee c= 100 
Scousndererersccee 100 | 
MennOS-semcem cosas 100 

Lindebeck Lake, Woonsocket .--. 66 
Big Sioux River, Sioux Falls .... 66 
Lake Campbell, Estelline........ 200 
Lake Poinsett, Estelline ......... 2 
Lake Hendricks, Estelline....... 200 | 
Bass Lake, Tyndall.............. 33 
Elderwood Lake, Ipswich ..-...-- 100 | 
Jackson Lake, Ipswich ........-. 150 
Wolf Creek Pond, Canova ...-..-. 66 
Mish Wakes Glennie-ssoes cones se 34 
Platte Pond, White Lake ........ 34 | 
Woonsocket Lake, Woonsocket. . 133 
Nine Mile Lake, Brittan.......-. 450 
Diamond Lake, Tyndall......... 33 
Big Sioux River, Canton.......-. 66 
Big Hoix River, Flandreau....-. 66 
Heatochwill Lake, Bendon....-. 34 
Fosness Pond, Presho .........-- 50 

Tennessee: 
iBiev@reeks Del RIO! - cesienie ance 250 
Little River, Rockford........... 150 
Spring Creek, Chattanooga ...-.-.. 75 
Lake View, Chattanooga ........ 75 
North Chickamauga Creek, Chat- 

LEMLOOP A sacs cele ecneiacn > 100 
Elk Fork Creek, Newcomb ...... 75 
Long Creek, Del Rio............- 850 
Little Limestone Creek, Wash- 

INS TONICOUEPE en wa ee see cence 75 
Flint River, Fayetteville ........ 250 

Species and disposition. 

Black bass—Continued. 

Tennessee—Continued. 
Duck River, Manchester......... 
Little River, Walland............ 
Turnbull Creek, White Bluff .... 
Fork of Shoal Creek, Lawrence- 
DUNE Poceeeonee eerie <iriarer 

Sweet Creek, Sweetwater........ 
Fork Creek, Sweetwater......... 
Pond Creek, Sweetwater......... 
Estamaula Creek, Sweetwater .-.. 
Fork of Duck River, Watrace.... 
Loosahatchie Creek, Somerville . 
Gillens Pond, Donelson.......... 
Watauga and, Doe rivers, Eliza- 

bethtowmnis: 22 assesses cece 
Carp Lake; Trentontcs--ces cc 
Little Tennessee River, Lenoir 

> BOHN, Beecebe hrc sobaausoouheosaccos 
Sweetwater Creek, Philadelphia. 

London ...... 
Clinch River, Harriman ......... 

@lintonyessee cease 
French Broad River, Leadville... 
Holston River, Strawberry Plains. 
Pistol Creek, Maryville.......... 
Ellijay Creek, Maryville 
Beaver Creek, Powell...-- 
Emory River, Harriman 
Tennessee River, Knoxyille..... 
Big Pigeon River, Newport...--- 
Clear Creek, Newport.....-...... 
Tennessee River, Louisville...... 
Elk Fork Creek, Jellico.......... 
Clear Creek, Del Rio..........-.. 
Gien Cliff Lake, Lewisburg ...... 
Craigmiller Lake, Cleveland..... 
Bigereek Mill Pond, Rogersville. 
Arcadia Lake, Knoxville........ 
Chickamauga Lake, Chatta- 
NOOLB esses soe ee eects 

Fish Pond, Morristown .......... 
Elk Fork Creek, Elk Valley....-. 
Paunch Creek, Winfield ......... 
Garrison Creek, Wartrace........ 
Lick Fork Creek, Elk Valley .... 
Headwaters of Bull Run, Lut- 
TTC esses ee eee sisiesisiee 

Piney River, Goodrich.........-.. 
Fork of Red River, Cedar Hill... 
Ja Ker Woe sh cdsenocdoukouconabce 

Texas: 
Wolf Creek Dam, Shamrock ..... 
Mish Pond leroy sen-canecce = 

Sweetwater .......... 
Blooming Grove ..... 
Gatesville sees Je scene 
Phelps eeceee- cece 
JACKSHOLO osc semaces 
Fayetteville. ......... 
IROSCOCK eae eetateee 
IANITICTAL seme neeeera 
Grahame ee aceeteis 
Varrolde eoceenece cee 
SUMO RN Geacacocosco aces 
Sulphur Springs ..... 
ISpOTON cee see ae 
Baind ssc cacmessmcnee ee 
Mlatonigiasececc scons. 
WACO Se sse sb oecscie cies 
(AISNE seem cece 
Brownwood.......... 
Commerce... 5. =" 
Coleman es. 2025-2225. 
Burlinstonee.-sccs-c6 
Groesbeck...........-. 
Gormanccses ses 
Terrelle s. chsocc scse as 
Tafovg) nt) etl AAS Sarees 
GONADS ec etciiewacice 

73 

Finger- 
lings, year- 
lings. and 
adults. 
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Details of distribution—Continued. 

Finger- 

Species and disposition. lings, and 
adults. 

Black bass—Continued. 

Texas—Continued. 
Artificial Lake, Bryan ........... 400 
Taylors Bayou, Bluemont........ 500 
Fish Lake, Sweetwater ....-..... 200 

Mertans)sscee j-eeceeme 500 
J pols DOLO a -cc cece. a0 
AD DICDVisecin-- ceiseteiin= 2 
(Cline 5s5canneasoccne 150 
Coupland) ~2222--2.--- 300 
Gainesville........... 75 
Weatherford ......... 200 
Jacksonville .....-..- 200 
uttineseecceecee sees 1, 000 
Wichita Falls . 200 
Mallasmessercce 1, 000 
Buda ss. -cscecececsees 500 
DOGS. cs-e ore ocee ae 300 
Mottheeessccesesmsicee A 200 
GlOSsOMpeccceeseceeces 500 
IA Dan Yiecesacemcsisiee 150 
ROSebuUd sos. ccsmssccce 125 
Cameron... saceacices 200 
Oakwoods): sa. sceaes=s 400 
ATI Sb OTRO See cteies atone 200 
ROCK Wiallecssceccses. 300 
IBUd Siete cccwonc oneres 500 

Turkey Creek; Cline!ss...2.2.--<6 500 
San Gabriel River, Liberty Hill.. 2,500 
Hampton Pond, Graham ........ 50 
Spring Lake, Long View......... 100 
Lakota Tank, Millsap............ 150 
Park Lake, Jacksonville......... 300 
Clear Lake, Weatherford ........ 300 
Jones Lamk- Kem Pie sess. siete sielele 200 
Water Tank) Kemp: ..---sa<s <== 200 
Limbia Creek, Marfa ........-.... 250 
Phantom Lake, Marfa........... 250 
MillsPond ¥ Chico 22 s2s.-ccccceeeee 100 
Tankslakes Graham'sssscccceeca = 250 
SpringePond Alpines 2-2-6 75 
Club Lake, Gainesville .......... 325 
Salt Creek, Texola....... Swot 1, 000 
Running Spring, Langtry........ 150 
Lake Covington, Rusk........... 100 
Penitentiary Reservoir, Rusk.... 400 
Harcrow Tank, Mart ............ 300 
SprineiCreek, Plano = 3222-2 s25.- 1,000 
CatessPonde Merrell. . se secscesci-- 75 
Artificial Lake, Midlothian. ..... 200 
Benton Fish Pond, Richland .... 200 
Little Clear Lake, Longview .... 100 
Bailey Pond, Athens............- 100 
Lake Falconer, Marlin .....-..... 500 
Key Brothers Lake, Lampasas... 200 
Yancy Creek, Lampasas .....-.... 1,000 
Lampasas River, Lampasas....-.. 1, 000 
Little Lucy Creek, Lampasas .... 1, 000 
Becker Pond, Kaufman.......... 100 
Lake Snow, Kaufman ........... 400 
Spring Branch,Plano .........-... 500 
Lake Goodwin, Wills Point...... 500 
Lake Thorne, Wills Point........ 950 
Spring Park Lake, Palestine..... 400 
Railroad Lake, Palestine ........ 500 
Perry Lake, Palestine............ 300 
Saline Lake, Palestine........... 800 
Dietz Lake, Palestine ............ 500 
Bachmans Lake, Dallas.......... 2, 750 
Calloway Lake, Marshall ........ 400 
Ake lOISe) WaCOmc ese cen ceeee co 1,130 
Standefer Pond, Waco....... 250 
Days Spring Lake, Waco..... a 1, 000 
Willow Lake, Waco.........-..-. 3800 
MOulsesPONGy WACO a. cnceiae'cicis <0 100 
Waterworks Reservoir, Waco.... 200 
Palmetto Lake, Waco.......-.... 200 
Carters| Lakes Almac occ. <aeccne 300 
Ranch Ponds hunnissssaccccecscee 800 
Ball Pond Dekel Drsascemaciso-<s 500 

lings, year- 
_ Finger- 

Species and disposition. lings, pS 

adults. 

Black bass—Continued. 

Texas—Continued. 
Railroad Lake, Colorado........- 100 
Bass Lake, Nacogdoches........- 1, 000 
Crystal Lake; Spring. --2....---.- 200 
Railroad Lake, Bryan ........--- 1, 000 

UH aTGe eee ce oe 750 
Phelps seesse cece 750 
Coleman Junc- 

1n(0) 0 eee Sor 650 
Artificial Lake, Loneoak.......--. 200 
Smithers Lake, Thompson..-..-- 1, 500 
Round Lake, Jacksonville. ...--- 300 
Lake MacKenzie, San Antonio .. | 1, 000 
Bermuda Pond, Sherman........ 125 
Goon Lake, Gainesville.......... 200 
Fern Spring, Weatherford ....... 150 
Private Lake, Weatherford 200 | 
Lake Jumbo, Weatherford ....-.-. 150 
Clear Lake, Weatherford ......-. 200 
Laundry Pond, Sherman .....--- 125 
Lily Pond, Navasota............. 200 
Mishv Lakes Allbarysc. sees oe ae 500 

Bonham’ <20-.=-=----= 200 
Snalum Lake, Albany ........--- 300 
Ackerman Lake, Albany......--- 150 
Gunter Lake, Gunter .........--- 2,500 
Spring Lake, Uvalde.........-.--.- 25 
Three Fish Ponds, Hondo...-..-..- . 600 
Spring Branch, Catchspring ..... 75 
Jim Ned Creek, Coleman ...-.-..-.- 500 
Horne Creek, Coleman..... 500 
Fayle Creek Pond, Albany 150 
Big Tank Albanyeeeseasceeeeesse 250 
Tributaries of Red Deer Creek, 

Canadian... ..S2c5<-scese52sse5 8, 000 
Cabin Creek, Canadian .......... 2, 900 
Johnson Lake, Canadian ........ 100 
ish’ Tanks: ROSCO@..-..-. seca 300 
Vance Creek Pond, Lacoste...... 300 
Hickory Lake, Roanoke ......... 300 
Pryor Lake, Uvalde...........-.- 100 
Baldwins Tank, Stamford. ...... 50 
Red Creek Lake, Stamford 100 
Hamilton Lake, Stamford 125 
Post Lake, Stamford’. --...2..22-: 75 
Pond and lake, Alice...........- 200 
Diboll Make WDiboll ret. --seme=e 1, 000 
Phillips Lake, Graham......-...- 400 
Silver Lake, Alvord............-- 200 
Eden ake; Moore. -.2..-+..2s-=-2 125 
Lake Bernice, Cisco ............- 600 
WishsPonds-\CiscOsesseaseeoeeeeee 325 

Corsicana. ssoe-2oee 600 
Kauimean.esess sree 300 
Albany sseee ae eeee 800 
Stamford 2s2.2-s.--- 275 
Douglassville .....-.- 350 

Lake Thorndike, Longview -.--- 200 
Lake Pauline, Longview ........ 100 
Mill Pond) Westyillesos--nee sec 300 
Jamison Pond, Clarksville....-.-- 200 
Twin Lake, Jacksonville .......-. 100 
McKnight Lake, Jacksonville ... 300 
Fern Lake, Jacksonville......... 400 
White Sulphur Springs, Troup... 100 
Bankhead Lake, Paris..-.-.-.-.-....- 300 
llisiMalke-“PanisSs---ca-cssesawes 150 
Ragland Lake, Paris............. 150 
Collins#iaikke; ‘Paris's. 20- occ. ccccs 150 
Country Club Pond, Paris ....-.-- 1, 360 
Willow: Lake, Saron ............. 300 
Lake Park Lake, Hillsboro . ..... 400 
Simpson Creek, Goldthwaite..... 500 
xall Gake> Dallasec: 925-28 cene 2,250 
Spring Branch, Pecos............ 500 
Toyah Creek, Pecos.............. 500 
Shillers Lake, Elgin ............. 500 
Fin and Feather Club Lake, 
HONEY LLOVC cac- a2 = aoe eee 300 



REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

Species and disposition. 

Black bass—Continued. 

Texas—Continued. 
Gallia Pond ingles... cs. sss. ss 
Mitchell Lake, San Antonio..... 
San Saba River, Goldthwaite .... 
Sand Lake, Lewisville........... 
Mill Pond, Mansfield ............ 
PLOMISUR On GMTaAtATs cee eerie cece 
Irwin Lake, Cotulla ............. 
Harnisiake Cotullajs.... scsccss 
Nueces River, Cotulla ........... 
Artificial Lake, Dodd City ....-... 
Turney Pond, Smithville ........ 
Ginn Lake, Mountcalm.......... 
Morgans Branch, Athens........ 
Camp Creek, Colorado........--- 
Comanche Creek, Pecos ......-... 
Fish Club Lake, Hutchins......- 
Holt Ponds Pittsburg s----.-+---- 
Artificial Lakes, Hubbard...-.... 
BilleTank= Hubbards 2222. .+ == 
McDaniel Lake, Hubbard........ 
Phillips Lake, Hubbard ........- 
Sanders Lake, Hubbard.........-. 
Reformatory Lake, Gatesville ... 
Onkes! Pond: Perrysos-cacccss cece 
Boggy Creek, Shiner............. 
Santa Fe and Clements lakes, 

Goldthiwaite:-=s3- 2 <2 .<i<in50'=-'= 
Hickey Lake, Overton........... 
Gourley Lake, Troup .........-.. 
Collier Lake; Troup...--......... 
GinsPond= Dekalpies.ascassseccae 
Park Farm Lake, Beaumont..... 
Alligator Lake, Edna............ 
Allens Gin Pond, Minerya....... 
Rio Grande River, El Paso....... 
Trinity River, Fort Worth....... 
Round Bale Pool, Greenville .... 
akeiSaleiTalpars-ss--cecc~c~ce- 
Five Mile Creek, Flatonia....... 
West Lake, Weatherford......... 
Twin Creek, Maybank........... 
Meadowbrook Lake, 

SDMNSsikss step scscscsces basse 
Picnic Lake, Sulphur Springs.... 
Thomas Pond, Sulphur Springs... 
Reynolds Pond, Kilgore......... 

San Pedro Park Lake, San An- 
LONI OS ecm eee cir seas testis 

Fair Grounds Pond, San Antonio. 
Sullivan Lake, Flatonia ......... 
Artificialwiake, Ottos...c25..ccee 
French Lake, Mineral Wells..... 
Homeeond ikem pe cee ceeesee 
Greenbrier Lake, Burlingame... 
Johns Lake, Brownwood ........ 
Willes Creek, Brownwood....... 
Fallon Lake, Sherman .......... 
Railroad Lake, Irene............ 

Bellebrande..... 
Railroad Pond, Saltillo.......... 
Fish Club Lake, Whitesboro ..... 
Bake Park, ‘Temple....:-ssssses- 
Cypress Creek, Comfort.......... 
Mill Pond, Brownsboro.......... 
Wood Lake, Denison ............ 
McCool Ponds, Whitesboro ...... 
Reservoir, Encinal............... 
Randall Pond, Forney........... 
Latimers Lake, Forney .......... 
Lake Myriad, Lufkin ............ 
Patterson Park Pond, Franklin... 
Walnut Lake, Higgins........... 
Vintons Spring, El Paso ......... 
Durazuitas Creek, El Paso ....... 
Cana Pond, Mabank..........--. 
Galloways Pond, Overton........ 

Finger- 
lings, year- |: 
lings, and 
adults. 

Species and disposition. 

Black bass—Continued. 

Texas—Continued. 
Huffs Lake, Palestine............ 
Shipps Lake, Smithville ......... 
Burns ;POnG KMOssChos. cece eceeces 
Lake Aughtry, Booth............ 
Johnson Lake, Longview.......- 
Old House Bayou, Booth ........ 
Fish Club Lake, MeKinney...... 
Fish Pool, Rosebud ~ 32... ccc ex 
Sycamore Park Pond, West...... 
Buckham Lake, Whitesboro..... 
Marshalls Mill Pond, Whitesboro. 
Tippitts Lake, Whitesboro...-.-... 
Blue Lake, Jacksonville......... 
Lovelace Lake, Bonham......... 
City Waterworks Pond, Bonham. 
Water Company Lake, Royce.... 
Two small lakes, McKinney-..... 
Clear Lake, McKinney .......... 
Spring Creek, Skidmore ......... 
Ten large reservoirs, Alice....... 
Pietzsch Pond, Lyons...........- 
Guadalupe River, Kerrville te 
Railroad Lake, Richland ........ 
Large Fish Pond, Ennis ......... 
AVOCA LONG WwAVOCH ease oeeemee 
North Concho River, San Angelo. 
lake Hay, Marshall 3eecces <inere 
Large Lake, Fort Worth......... 
Applicants eeereer se ecmeeee= =i 60 

Virginia: 
Fish Pond, King William........ 

Richmond seeesee sees 

CreWesea: saciceseceene 

Kinsale) ic yet ee ane ote 
Rawls Pond, Cansyville........... 
Mill Pond, Bacon Castle......... 
Holly Springs Pond, Cotman .... 
West Hampton Pond, Richmond. 
Watkins Mill Pond, Richmond.. 
Greens Mill Pond, Richmond.... 
Hermitage Pond, Richmond..... 
Schwalms Pond, Richmond ..... 
Kings Mill Pond, Ashland....... 
Rowles Pond, Ashland 
Providence Forge Lake, Provi- 
denceiorvehetercccoce eee wae 

Edom Mill Lake, Harrisonburg... 
Boscobel Pond, Fredericksburg. . 
South Fork of Shenandoah River, 
WayNesbOroisccsc2 canes canes 

Shenandoah River, Woodstock... 
Riverton .... 

Modoc Lake, Norfolk ............ 
Staples Mill Pond, Lamberton... 
Joyce Lake, Norfolk. J-222-0-- 
Broad Run, Bristow ............. 
Black Heath Pond, Midlothian... 
Mill Pond, Buffalo Junction..... 
Big Calf Pasture River, Goshen.. 
Mill Pond, Blmonts.-2-2---cc.cee 
Cohoke Club Pond, Cohoke...... 
Hilton Pond, Somerset .......-.. 
Rappahannock River, Warrenton 
Little Borland Pond, Richmond. 
Rapidan River, Somerset ........ 
Robertson River, Somerset ..-.-.-. 
Swift Creek, Ettricks............. 
North River, Timber Ridge. ..-.. 
teesPond, Ringepolds2s2-o- 2. sess 
Sandy Creek, Danville........... 
Griggs Pond, Whitehall.......... 
Occoquan Creek, Occoquan.....- 
Craigs and Johns creeks, New- 
CHET aneneace = ose cise cine : 

North River, Lexington .... : 
Mabens Pond, Blackstone -....-.-. 

75 

Finger- 
lings, year- 
Hinge, and 
adults. 

38 Ssse8e 
© S 



76 REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

_ Finger- 

Species and disposition. lings, year- 

adults. 

Black bass—Continued. 

Virginia—Continued. 
Jackson River, Hot Springs...... 1,150 
Shirley Pond, Charles City 
COUMEY Sesto ins oat einiere a) atatereteini= 1, 200 

Coventry Pond, Spottsylvania ... 400 
James River, Gilmores Mills...-. 1, 200 
Elmington Pond, Elmont.....-... 500 

West Virginia: 
Tygarts Valley River, Valley Falls 1, 300 

Grafton .... 400 
Cacapon River, Great Cacapon .. 300 
Greenbrier River, Taleott........ 400 
South Branch of Potomac River, 
ROMNEY. 2o3s2 0 ecsce teen eae ses 600 

Cheat River, Morgantown....... 300 
Mill Creek, Ripley -........-..... 150 
Fish Pond, Jacksonburg.......-- 200 
Big Wheeling Creek, Elm Grove. 800 
Big Sandy River, Naugatuck.... 500 
Pattersons Creek, Keyser.......-. 200 

Wisconsin: 
Bass Lake, Marinette ............ 200 
Pine River, Three Lakes......... 200 
Elbow Lake, Athelstane........- 225 

MRO tallies Sota assstvic ctcle ieee oe eR 488, 490 

Small-mouth black bass. 

Michigan: 
Brooks Lake, Newaygo.......... 6, 000 
Whitefish Lake, Pierson ......... 3, 000 
Ranke ake wb aulee ss eee eee eee 3, 000 
Tamarack Lake, Lakeview ...-.- 3, 000 

Vermont: 
West River, South Londonderry. 400 
Eddy Pond, Rutland ............ 200 
Adsululu Pond, Ludlow ......... 150 
Echo Pond, Ludlow .........--.. 150 
Lamoille River, Cambridge ..... 200 
Groton Pond, Groton ..........-- 200 
Walcott Pond, Walcott .......... 92 

Motal eos. socks seer we se cee 16, 392 

Crappie. 
Arizona: 

Verde River, Jerome............. 250 
Morgan Lake, Phoenix .......... 200 
HishtPond. Wainbankss. .caco-icec< 100 

Sailord enemas cscs ee 100 
Arkansas: 

Spring, Pond; Rogerss-2.2.-..s.e. 100 
Georgia: 

Silver Lake, Chamblee........... 50 
Waldorps Pond, Jonesboro.....-. 50 
Mill Pond, Jonesboro ............ 50 

Illinois: 
Fish Pond, Belleville............ 100 
Crescent Mill Pond, Belleville... 100 
Scotts Lake, Belleville........... 100 
Evergreen Pond, Belleville...... 400 
Hillside Pond, Belleville......... 400 
Bluffside Lake, East St. Louis. ... 200 
Mish Lake. Athens’ ss. a2 .sees. ae 1, 200 
Morgan Lake, Jacksonville...... 1, 500 
Meredosia Bay, Meredosia......-. 1, 400 
AD PIICAMUS aasceamjeseeiccoenceetes 100 

Indiana: 
Heaton Lake, Elkhart ........... 700 

Indian Territory: 
Fish Pond, Cherokee Nation..... 65 

Iowa: 
Maquoketa River, Manchester... 200 

Kansas: 
Leas Pond, Kingman ............ 75 
Fish Lake Kineman=..:-.-2s...- 100 
Wallace Pond, Kingman ........ 100 

lings, and | 
| 

Species and disposition. 

Crappie—Continued. 

Kansas—Continued. 
Bass Lake, Rago 
Hish, Ponds sharonssesce. s2- ee ae 

Belmont 
Medicine Lodge... --. 

Caney River, Grenola........ ... 
City Water Ditch Lake, Medicine 
OURO LSet ceo e oda ee eee 

Hopper Lake sPrattecsse seseeee ee 
Saratoga Lake, Pratt............. 
Macredie Creek, Clearwater 
Gibsons Pond, Isabel............. 
Rock Creek, Anthony:........... 
Silver Creek, Anthony..........- 
Applicants: socmasch sec-se cess oeee 

Kentucky: \ 
Fish Pond, Hodginsville......... 

Georgetown 
SPartarcn.o< cde coceene 
Mebanontas.se-seceee 
Versailles 
Graves County 
Mount Sterling...... 

Wyndemere Pond, Simpsonville. 
Fair Ground Lake, Somerset .... 
Lake Ellerslie, Lexington 
AD PliGAaMtscec cme sacceeceneieee ee 

Maryland: 
Tinkers Creek, Prince George 
County 

Abbie Lake, Hyattsville ......... 
Fish Pond, Washington Grove... 

Massachusetts: 
Sontag Lake, Lynnfield 

Missouri: 
Duck Lake, Schell City.......... 
Fish Pond, Springfield 

Marionville.......... 
Lake View, Springfield 
Boiling Springs, Billings......-... 
Hill Crest Lake, Greenwood..... 
Silver Creek, Joplin 
Louisiana Purchase Exposition, 

St. Thowis 5.5 Secimcce ce steciese ees 
New Jersey: 

Fairhaven Pond, Washington ... 
New Mexico: 

Borenda River, Roswell 
Artificial Pond, Roswell......... 

Lake, Roswell 
North Carolina: 

McLeon Pond, Maxton 
Fish Pond, Franklinton 

Pennsylvania: 
Mill Creek, Mansfield..........-- 
Hill Creek, Mansfield...........- 
Schraders Pond, Mansfield 
Buck Lake, Honesdale 
Twelvemile Pond, Stroudsburg. . 
Spring Pond, Norristown....-.-... 
Perkiomen River, Norristown... 
Sandy Run, Fort Washington ... 

South Dakota: 
Lake Byrony BUUTOME eiejeeteleisieinteisles= 
Take) Wilcox cs. cm=nsaceieceeee 
James River 

Firesteel Creek 
Lake Kampeska, Watertown .... 
Pickerel Lake, Webster 

Tennessee: 
Kimbrough Pond, Atoka 
Bushbys Lake, Oakville 
Loosahatchie Creek, Comerville. 
Reservoir, Knoxville 

wee ween 

Finger- 
lings, year- 
lings, and 
adults. 



REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued, 

Finger- 

Species and disposition. SHEE rey CATS 
adults. 

Crappie—Continued. 

Texas: 
Fish Lake, Orphans Home....-.-. 100 
HishPeond  Decahursnaseesese ==> 20 | 

Wi CO MN oseee tees eis 25 
Midlothian’ = 3522----- 20 
Mesquite........-.--- 50 
Queen City.......-... 44 
(AUISEIM inaee: ciosee sets 20 

Clearwater Lake, V2rnon........ 30 
Lakeview, Waco .......:....-.--- 80 
Santa Fe Lake, Celeste........... 40 
Hill Lake, Longview ............ 50 
Sloans Bools Wace wee. occas ce 30 
Fish Lake, Longview...........- 50 
Live Oak Pond, Devine......---- 
Railroad Tank, Coleman Junction 50 
Trinity River, Fort Worth ....... 20 
Fair Ground Pond, San Antonio. 104 
PAD WM CAMULS a tanresela ctclsictelelietsis cice 210 

Virginia: 
Tributary of Mud Branch, Hatton 100 
MallPond Wrarsaweosc-sseeess =o 200 
Woods Lake, Richmond ......... 100 
Minger Fish Pond, Richmond... 200 
Bish) Pond) Broadrun)s2s.05.-c..- 200 

West Virginia: 
HishyeongG. Owipsenc. s-s<e= cece ee 200 

Wisconsin: 
Lake Franklin, Three Lakes..... 175 

| 

ATO ta Ae iy eese tio No aelote cee ects | 22,172 
—— 

Strawberry bass. 

Indian Territory: 
WISH BONG VANITY. ieo'einfe/= asie'n,clo-e 150 
Pennington River, Tishomingo... 150 
Bledsoe Lake, Choteau ........-.. 100 
Big Blue River, Ardmore ......-.. 150 
RESCLVOITNBYATS= co ccnccceence coe 100 

Louisiana: 
MSKCvHAVeSre sah asc scteicinccceemee 270 
Lake Josephine, Shreveport ..-... 100 
Harts Island Bayou, Shreveport. 100 
Alligator Bayou, East Point ..... 100 
Clear Lake, Coushatta ........... 100 

Missouri: 
Shoaland Hickory creeks, Neosho 200 
Louisiana Purchase Exposition, 
StEOUIS So aeece ccirecu ces cenees 34 

Oklahoma: 
Cache Creek, Fort Sill ........... 200 
Avery Reservoir, Avery.......... 150 
Tecumseh Reservoir, Tecumseh . 150 
Newkirk Reservoir, Newkirk .... 250 
Wost. Reservoir, Yost.; ...a.....-c- 150 

Texas: 
HishsPonGsWaCOlecacss o. cess aoe 50 
Llewellyn Lake, Dallas.......... 100 
Fair Ground Pond, San Antonio.| 50 

DO OM Ri wags SegOn aOR Bae Soe | 2, 654 
| 

Rock bass. 
Arizona: 

Verde River, Jerome ............ 200 
Arkansas: 

Fish Pond, Washington........-. 300 
Applicanta ty sscessceot sees oceces 600 

District of Columbia: 
Industrial Home Pond, Washing- 

HOT reteraaorerete a ateais ste ait star aa oe 200 
Tlinois: 

Fish Pond, Belleville............ 100 
Colnmpisitsncceceeees 100 

Spring Pond, Belleville.......... 100 
Columbia... 2.2.2 100 | 

lings, and | i Species and disposition. 

(i 

_ Finger- 
lings, year- 
lings, and 
adults. 

Rock bass—Continued. 

i Illinois—Continued. 
Gravel Pit, Effingham 
Stillwater Pond, Alton .......-.- 
Sieferts Pond, Belleville 
Burghardt Lake, Belleville 
Lake and eanal, Carbondale .... 
> uo) io} fore ° =) 5 oe Rn 

; Indiana: 
| Gravel Pit, Tipton 

Walnut Pond, Gentryville 
Reservoir, Osgood ............--- 
Sunnyside Pond, Terre Haute... 
Fish Lake, Ferdinand ........... 
Pecan Valley Pond, Inglefield... 
Lily Pond, Inglefield 
Fish Pond, Inglefield 

Brazil eae ee eee 
Hurricane Pond, Franklin ....-. 
Gravel Pit, Summitville.......... 
Applicants 

| Indian Territory: 
| Fish Pond, Muskogee 
|| Lowa: 

Winters Pond, Mount Pleasant.. 
| Kansas: 
| Mish} Ponds Pratttne-teelacstesictesiens 

Coffeyvilley cscs cece 
Cherryvale.......... 
Independence ...-.-- 
Clearwater.......... 
Columbust2es-eee ere 
Mound Valley 

Latham Lake, Latham........... 
City Water Ditch Lake, Medicine 
WO Pees cesses ec es asee eee ae 

Talbott Lake, Medicine Lodge... 
|, Kentucky: 

Crumps Pond, Smith Grove...-.-. 
Fish Ponds, Greensburg........-- 

Versailles 
TrentoOulssseeeeiess cee 

Crystal Lake, Pembroke......... 
Three Ponds, Allensville......... 
Hoxshonds Mrentoni. essere eeeees 
Rogers Pond, Shelbyville.......- 

| ADPUGANtSes socscceeceeeccee eee 
'| Louisiana: 

Applicants at Homer 
Maryland: 

Bish) Pond) Monkton. a seccseeese 
Deerbakeo wn csdsc. +52 

Bartletts Run Pond, Barton ..... 
Fish Lake, Washington County... 

| Hancock Lake, Hyattsville...._. 
Applicants 

Massachusetts: 
Fish Pond, Whitinsville 

Mississippi: 
Fish Pond, Meridian 

Missouri: 
Katy Island Lake, Nevad: 
Cockes Pond, Sleeper 
Elm Pond, Fordland 
Eisley Pond, Noel 
Fish Lake, Independence 
Artificial Pond, Kirksville 
Shoaland Hickory creeks, Neosho 
Wallen Spring Pond, Cassville... 
Turley Pond, Desloge .........--- 
Hulmes Lake, Independence.... 

| Steinmetz Pond, Glasgow.....-.. 
Atterberry Pond, Atlanta........ 
Sac Creek, Bois D’ Arc... 
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Details of distribution—Continued. 

_Finger- 

Species and disposition. ead Species and disposition. 
adults. 

Rock bass—Continued. Rock bass—Continued, 

Missouri—Continued. Tennessee: 
Stukenbraker Pond, Bourbon ... 200 Tellico River, Athens...........- 
Hillnest Lake, Greenwood....... 500 Swan Pond, Cleveland .......... 
Fish Pond, Rockville... .---. 2... 200 Bish Pond? Gambles!=22..---.e.-2 
Spring, Pond) Butler... 2.2... <2 200 eadvallessos sess = 
Railroad Reservoir, Lisle -........ 3, 100 | hittlewRaAv.er sso. ss. ni 
Louisiana Purchase Exposition, KMmoxvVill@y.2secsee0 <5 

Stalouisiee soe sclbecssccsescee ce 30 | McCraw Pond, Braden........... 
PAPI CATItS = sane nen ele isciselecieite sate 600 Emory River, Harriman ......... 

New Jersey: Burnett Lake, Del Rio........... 
Panther Lake, Andover 100 Laurel Creek, Del Rio...........-. 
Fish Pond, Dunellen ..........<. 100 Sand Spring Pond, Ewells ....... 

New Mexico: Applicantsys.2erccctise ete ceisler 
Castle Pond, Magdalena......... 100 || Texas: 
Fish Ponds, Portales.........-..-. 850 Kish Lakes Wadonia-sssase soccer 
SaltjlualkeRoswielle.cccccciccecaes 250 Fish Ponds, Whitesboro.........- 
Lake Elinor, Roswell ....--....... 100 MOLNCYeF coeoeeenees 
Lake Stephana, Roswell...-...... 200 Sulphur Springs..... 
Fish Pond, Deming........-...26 100 PADIS «.. jc sressesmecies 
Applicants ...2- cc cccc secs csncsene 300 LONE Vie Were. s so cceesiee 

New York: Krum. sires access 
Fish Pond, Orchard Park........ 150 Pavone ye seiecee sees 
Mountain Pond, Garrison......-- 100 Lone Oakes ucaesces 
Spring Creek, Poughkeepsie....- 100 Queen City sa2--5 sc<5 

North Carolina: : Ott. Sa <chedeios awe eon 
Rock Creek Pond, Wilkesboro... 100 IVOnS! sseceees A 
Grovewond wWastle meee nc-nisecee- 100 Martin esenes- oe 
Kiger Pond, Winston-Salem ..... 100 IMi@xi ot iamtsiers ster etemnt 
Ice Pond, Henderson ....-....--- 100 Odessaz aoe ests 
ish Pond) Durham. .</.---..-..- 100 Ranger.c.2-cseeecees 

Siloammeetesetnosee. 100 Gordon Lake, Paris .............. 
UICKOLYieeeeeececeese 100 Dry Creek Lake, Taylor.......... 
MATIONG- seen aeeeseeee 300 Ranch Lake, Midland ........... 

North Dakota: Las Olmas Lake, Taylor ......... 
HishtPeond  Oakess seseseessssee= 100 Artificial Lake, Terrell.......-.-. 

Ohio: Bermuda Pond, Sherman .......-. 
Eagle Creek, Phalanx ........... 500 Germany Lake, Grand Saline.... 
Liles Fish Pool, Bellecenter ..... 150 Dans Pond, Grand Saline........ 
Fish Pond, Proctorville.........- 3800 Artificial Lake, Longview 

Maria Stein .......... 100 Landry Lake, Sherman... 
Napoleon) s-ce-n- ose. 75 Spring’ Lake, Uvalde... sc-c-ncsee 

Oklahoma: Brownwood Lake, Brownwood.. 
Fish Pond, Kremlin ............. 150 Springhill Lake, Honey Grove... 

@usteriCitye-: -22---45 200 Knox#Pond) Morantss.essese eens 
IA Viet onee sine eee aero 400 Lovelace Pond, Bangs ........... 
OKeen esis co sect 200 Rio Grande River, El Paso....... 
INTNIGS Pe seianeade cece 300 Trinity River, Fort Worth ....... 
‘Blackwelltc. assesses s 400 Polecat Spring, Kyle............. 
Qube aceon 150 Fair Ground Pond, San Antonio. 
IBTiGtONasseeweeeenes ae 150 Shook Lake, Stamford........... 
Bl give ctecmecueseecce 300 Powell Pond, Maybank.......... 

Miner Spring, Chandler -......... 100 Sister Grove Pond, Farmersville. 
Spring Pond, Guthrie............ 100 Fish Lake, De Leon.............. 
Fish Lake, Arapahoe............ 200 Reservoir, Artesia......... est 
Reservoir, Crescent ............-. 100 Harrell Pond, Maybank 

Okeen? tees Soe 200 Onion) Creek* Budanes soo eee eee 
Cottonwood Pond, Okarchee .... 100 Duraznite Creek, El Paso ........ 
Railroad Lake, Mountain Park.. 150 Waterworks Reservoir, Waco...- 
Artificial Lake, Stillwater -...... 150 Lake Aughtry, Booth............ 
IADPLIGANISe co ccieceosensesmee sees 850 Reservoir, Pearsall... 22. ..2..- 

Pennsylvania: Harkness Lake, Pearsall......... 
Fish Pond, Mercersburg ......-... 100 Reeds Lake, Hillsboro........... 

Reading ~ ses... cccsens 200 Lake Thorne, Wills Point........ 
INVONMOLE season ceee 100 Applicants :<. s<-cese-ceeeeaseeeee 

Little Marsh Creek, McKnights- Virginia: 
COWL Aa cenit eee ee reeee 300 Mill Pond, Wittens Mills......... 

Tulpehoken Creek, Robesonia... 300 Fish Pond, Rapidan ....-. ae 
Sycamore Pond, Penllyn ........ 100 Hanover .... 2 
Mulligans Cove Run, Manns *Moidensiccncoese ss eae 

C@hOICC Ss cess tans Quoc eeeeeccies 300 Stoney Creek Pond, Bedford City. 
Sandy Run, Fort Washington ... 200 Fish Ponds, Clayville............ 

South Dakota: Taylors Pond, Purcellville....... 
School Pond, Chamberlain ...... 200 Willow Brook Pond, Newcastle... 
Shoe Creek, MUTOn see ecee sae 3800 Dutch Creek, Elma.............. 
James River, Huron .-......:...- 200 Leatherwood Pond, Axton .....-. 

Alexandria ........ 200 Martin Pond, Stuarts -.ss.seeeses 
Fish Lake, Ipswich ...........--- 200 || Small Lake, Esmont............. 
Fish Pond, Redfield ............. 150 Artificial Lake, Lee Hall .....-... 
ADPLICATIIS a. cee emcee else sian a 700 | Slaty Branch Pond, Warminster. 

Finger- 
lings, year- 
lings, and 
adults. 
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Details of distribution—Continued. 

Finger- _ Finger- 

Species and disposition. ines, ea Species and disposition. lings, the 
adults. : adults. 

Rock bass—Coatinued. Bream—Continued. 

Virginia—Continued. Alabama—Continued. 
Back Creek, Roanoke.......-..-. 200 Willow Pond, Eufaula........... 150 
FAM pIiCAN tase seas acceee neces ae. 779 Crenshaw Pond, Fort Deposit -.. 150 

West Virginia: Mill Pond, Dadeville ...:.......- 150 
Fish Pond, Charleston..........- 200 Blackwater Creek, Jasper .....-- 200 

———— Cain) Creek* Jasperscsssee-cuecee 100 
MO tale. scenes oeat cowsecs oe ce 49,774 Clear Creek, Jasper... 2:2... 100 

es host:Creek, Jaspelessceeeseesneae 100 
Warmouth Bass. Lins Creek, Fitzpatrick.......... 500 

Alabama: : Williamson Pond, Hatchechub- 
HMishvbakes Wincolpye. acces eee 100 DGGE Nesesme eee eines secemaeiee 150 
Miners Mill Pond, Clanton....... 100 evan Fish Pond, Georgiana . 200 

Florida: Sutton Pond, Andalusia ........- 150 
Cypress Lake, Cypress ........... 200 Randle Pond, Union Springs .... 200 
Baker Lake, Umatilla.....- 100 Smith Pond, Hatchechubbee .... 200 
East Lake, Umatilla -........ . 100 Phillips Pond, Eutaw..-.-......... 100 
Lake Lucerne, Orlando 100 ReaiRiver Hlbaseassenssoecececee 650 

Georgia: Georgia: 
Spring, Creek, CairOs cs. ocicne 200 Magnolia Lake, Atlanta......... 100 
Fish Pond, Brunswick ........... 100 Brookwood Pond, Atlanta....... 100 

Cantons sasccccccce 100 Melrose Pond, Savannah ........ 200 
WaASDeISS occ occnticonee 100 Lake Mohignac, Columbus ...... 100 
Hogansyvalle) sssesceee 200 McCalls Mill Pond, Macon ...... 50 

Outing Club Pond, Macon....... 200 Martins Pond, Temple........... 200 
Holly Springs Lake, Americus... 200 Greens Pond, Macon........-.... 250 
Mill Pond, Jonesboro............ 100 Mish Ponds sasperseeeecencnoe one 100 
Clarks Pond, Haddocks....... ane 100 Warmsprings........ 60 
Fish Ponds, Pendergrass......... 180 Sevillesissi ee ceeeecee 200 
Mill Pond, Stephens Pottery..... 90 Bij ay sme eset cee cee 500 
Holly Springs Lake, Americus... 200 Cusseta tsssacccsemane 500 

Louisiana: Aitlantasecccsteecasee 300 
Klenaike Pond, Wilson.......... 100 Winder ss ssaceeene 500 
Mill Pond, Warnerton .......... 100 entree sas-eseeseee 150 

Mississippi: Marietta: s-oses-etese 150 
HishtPonds; Laurel’: sce. scccseoe 200 Jefiersonyssccesessces 150 

Clintone cone seeceaee 300 Clitol Sse ae 250 
Seminaryensssscee ce 100 Lafayettes:--o2..cc6 A 400 
Hamburpeoces..cosee 200 Box Springs... 150 
Crystal Springs . 100 Greenville.... 550 
Morest=ss-ss25 300 CairO2 sce scecen mess 800 
Fayette ...-... 450 Greens Pond, Macon............. 260 

Branard Pond, Hazlehurst... 100 Recreation Club Pond, Macon... 250 
Artificial Lake, Gloucester....... 400 Crumps Park Pond, Macon...... 200 
Dorsey Lake, Port Gibson........ 150 Hooks Mill Pond, Americus ...-.-. 400 

South Carolina: Chapmans Pond, Crawfords ..... 200 
iBassake Wort Mille ceo. coe 100 Spring Pond, Marshallville...... 300 
Fish Ponds, Fountain Inn ....... 300 Curry Pond, Jefferson............ 500 

Woodruit essa sees 300 Gime =Pond=-Butleris See eee 50 
Greersis:2. Jc.ctececke 100 Ogeechee River, Crawfordsville... 50 
SWAUZereeceenteeaee 100 Byrds Fish Pond, Waverly Hall.. 500 
Abbeville. ..2..-5.-.< 100 Rich Pond, Summerville ........ 300 
Mair Worestes-sscece. 100 Ridleys Pond, Lagrange ......... 1, 000 

Spartan burpien =<. -sj-cscaeee cco cee 100 Mill Pond, Richland.......-.- oes 500 
Spring Branch, Westminster .... 100 Spring Pond Caixor ss. ee ceseee 200 

Sana Waterworks Pond, Columbus.... 800 
RO Ga ea eens ae ca etee cms aaiee ce as 6, 270 Hest kew)) atomseeane seme 150 

—S— Lake Juliette, Cedartown.......- 200 
Bream. Mill Pond, Cuthbert ............. 500 

Alabama: | Spring Pond, Weatherford....... 35 
Jordans Pond, Lapine ........... 150 | Bills Mill Pond, Cuthbert........ 150 
Fish Ponds, Fort Meigs.......... 100 |, Golden Camp Lake, Augusta .... 250 

Opelika] a aes: 150 Clarks Pool, Emerson............ 150 
Penrode..2.2---secee 200 Pearls Pond Atlanta -s.. eben sce 150 
Dadeyillle: este 150 Lakewood Lake, Atlanta ... 3 200 
Pletcher. so. eee. 100 Tates Pond, Jasper.......... E 150 
Ozarko ee since ccee octee 150 Beach Lake, Cuthbert............ 150 
Guininge seacen foe é 100 Ginn Pond, Hamilton! s2-- cs ss.- 15 
Scotts Station - 2 100 Walls Fish Pond, Dalton......... 150 
Penrod esses. Ss2s6 350 CampsiPond, Daltone.: ss ss scsce 150 

Avery Lake, Opelika ............ 350 Mill Pond, Meansville ........... 200 
Lakeview Lake, Opelika: -o2s5-% 150 Wilsons Fish Pond, Boneyville.... 200 
Four Fish Ponds, Three Notch .. 600 Chandlers Pond, Juniper ........ 150 
Smith Little Creek, Selma....... 200 | Harrisons Pond, Crawfordsville . 200 
Spring Pond, Brantley Wie ae caieisie 200 | Shuppa Pond, Columbus......... 200 
Giles Pond, Gipa eats ko. teen 100 | » Massus Creek, Rockledge........ 500 
Spring Pond, Fort Deposit....... 150 Rogers Pond, Coleman........... 300 
Ingrams Mill Pond, Opelika..... 650 || Underwoods Pond, Atlanta...... 150 
Colemans Pond, Union Springs... 200 | Illinois: 
Cooks Pond, Fort Deposit. 2.2 a. 150 |; Meredosia Bay, Meredosia...... . 1,000 
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Details of distribution—Continued. 

: Finger- 

Species and disposition. ree a Species and disposition. Fry. 
adults. 

Bream —Continued. Pollock. 
Massachusetts: 

Kentucky: Atlantic Ocean, Gloucester ....-- 1, 246, 000 
Fish Pond, Crittenden........--- 45 ——— SS 

Shelbyville -....222.- 80 Mackerel. 
Frankford ..... = 65 || Massachusetts: 

Bowers Pond, Lancaster....... 65 Great Harbor, Woods Hole ....-. 135, 000 
Little River, Hopkinsville-....--- 150 Vineyard Sound, Falmouth...... 189, 000 
Lake Ellerslie, Lexington ....-.. 65 
Bagley Pond, Crittenden ........ 45 Potali5. mjsteue-aseeseseaee lens: 324, 000 
Dowling Pond, Lawrenceburg... 300 ———— 

Mississippi: Lobster. 
Haynes Mill Pond, Brooksville .. 50 |; Maine: 7 
Mooreville Pond, Gorinth......-.. 150 Casco Bay, near— 
Bynums Pond, Corinth .........-. 100 || Diamond Island ...........--. 2,700, 000 
Holley Pond, Corinth.....:.-.... 75 |) Mackerel Islandis.2----+ s-oee 1, 500, 000 
Morris Lake, Corinth ............ 75 Southside Back Bay .......-- 1, 500, 000 
Morrison Mill. Pond, Corinth..... 75 || Clapboard Island .........-..- 1, 500, 000 
Morohams Lake, Corinth ........ 150 Cottage: Cove: ..- 22525. -.2cs- 1, 500, 000 
Fish Pond, Corinth 2... .-...--+-- 79 Iusseys'Sound:. 2-25. --s-cne 1, 750, 000 

North Carolina: Cowalsland! os... 24252255 222k 1, 500, 000 
Hintons Pond, Raleigh .......... 2 BroadiCOveles..-.<i-ase sce sees 1, 500, 000 
Wyatts Mill Pond, Raleigh....... 800 Mouseustamdtep ss ssceneceee 1, 500, 000 
Nolichucky River, Pigeon Roost. 10, 000 WorevRilver= ss. +. 052s sseececer 1,500, 000 

South Carolina: Gulf of Maine— 
Spring Branch, Greers..........- 100 Monhegan Harbor......-...-. 1, 500, 000 
nishveong Gatineyeaaceece soesee 100 Near Metinic Island ......... 1, 000, 000 

Spartanburg ......... 100 Muscle Ridge Channel....---. 1, 500, 000 
Honeapathies::-2---- 100 | Near'Stonington- .--..---. 2! 500, 000 

Enoree River, Enoree..-....---.-- 100 Kstevaw Haut <-22-S sane =o areas 500, 000 
Goose Creek, Otranto ............ 100 | Swanilsland a. sees esaeee 1, 000, 000 
Spring Branch, Kershaw ........ 200 Rockland Haxbor.2.-.----5-2 1, 000, 000 
Parkers Pond, Gaffney........... 100 Wood Island Harbor......... 1, 750, 000 

Tennessee: East side of Portland Head .. 1, 750, 000 
RichseondyLellaco = ecseese eee. 500 Whitehead Cove. ............ 1, 500, 000 
Loosahatchie Creek, Somerville . 150 Between Boon Island and 
Two Lakes, Cleveland........... 500 CapeyRorpoise=..see.22 22 6, 000, 000 
Indian Creek, Fishery ........... 658 ISleorShog|stess.sessseeee eee 350, 000 

Texas: Between. Monhegan and 
Mish) Pond; Decatur. s..cessscs. Bi) GeorgesMsle- estes aaeeece 3, 150, 000 

ATISe cceee cease sees 225 Between Port Clyde and 
ELPas0: 5 sacs cceeeene 350 Wibitehead!. jac-cssmeeoece 3, 500, 000 

Clearwater Lake, Vernon........ 75 West side of Long Island .... 1, 500, 000 
Railroad Tank, Coleman Junc- Near:Ship Covelssceo2 see eae 1, 500, 000 

LOTUS ee eee et EE ess nee 25 | OffsBooniIslan diene eee neeee 500, 000 
Brownwood Lake, Brownwood.. 125 Cape Porpoise Harbor.......- 2, 000, 000 
Fair Ground Pond, San Antonio. 212 || Off mouth of Kennebec 
Fish Lake, Palestine............. 240 RIVED 33: S558 oe eee 500, 000 
Railroad Lake, Irene ............ 65 Atlantic Ocean, off— 

Belle Branch.... 60 | Whaleback Light ............ 4, 500, 000 
Applicantstmecet=.saesisecees see 40 Work: ledges ye poe seee cence 1, 500, 000 

—— Silas; Ponta: 25-2 aoc esane meee 1, 500, 000 
TDOtal iso S24 .aco5 sesemvoees eye 39, 920 Stones bedget oo cecee cee eeeenie 1, 500, 000 

———— Coast of Maine— 
Cod. | Frenchmans'Bay......--2- ses. 1, 000, 000 

Massachusetts: | Fry. Quoddy: Baie. sees e eee 500, 000 
Atlantic Ocean, off Gloucester...) 35,376, 000 Lubec Narrows .......2.....- 500, 000 
Vineyard Sound, off— Moosabec. Reach..........-.- 1, 000, 000 

Parpaulin COVE=sa.2o- cess. 24, 076, 000 Off Prospect Harbor ......... 1, 000, 000 
WODSINGCK-ase eee ee ueecceee 4, 363, 000 Near Ponds Island ........... 1, 000, 000 
Mmackeys Bay see seesee 2 1, 002, 000 Near Averys Rock Light..... 1, 000, 000 
Woods Hole...-.--. Safits ce ieene 587, 000 |} Massachusetts: 

Great Harbor, Woods Hole....... 12, 353, 000 Atlantic Ocean— 
Eel Pond, Woods Hole........... 322, 000 Gloucester... 22--5--eeeeteeee 22, 350, 000 
Buzzards Bay, off Weepecket Manchesterc....-eceeeceneece 8, 450, 000 
Nslandsyos.csehecesserocuecteoes 1,376, 000 Rockport): 222: 4 seeeecnacsae 3, 650, 000 

Marblehead)... 2... a2.sts.2--2 1, 400, 000 
TOtall caac cw seceisiseisnisitetee aces 79, 455, 000 Beverly. cen cece cos eee 1, 100, 000 

eee Tanesvillle: =. i. socces boeeeelcce 809, 000 
Flatfish. Vineyard Sound, Falmouth...... 2, 088, 000 

Massachusetts: Fry. Great Harbor, Woods Hole ...-.-- 1,979, 000 
Great Harbor, Woods Hole .....-. 53, 476, 000 Buzzards Bay— 
Vineyard Sound, Falmouth...... 35, 723, 000 Walmouth.-. 5. cbewcseccutne 5, 033, 000 
Eel Pond, Woods Hole........... 926, 000 Gosnoldies seo 6.8 coe oseoen 367, 000 
Little Harbor, Woods Hole ....-. 2, 097, 000 Hadley Harbor, Gosnold ........ 215, 000 
Atlantic Ocean, Gloucester ...... 124, 615, 000 Ipswich Bay, Newburyport....-. 500, 000 
Waquoit Bay, Waquoit ....-...-.. 3, 349,000 || New Hampshire: 
Buzzards Bay, off Weepecket Atlantic Ocean, near Ordians 

Islands: cc sitacceaceeseisceces sis 8, 086, 000 Point: +... ssccs ance esionsseneeee 1, 500, 000 

0) 2) Ae ee 228, 272, 000 Poteet. sc sc Sl eN sass eee 106, 882, 000 



REPORT ON INQUIRY RESPECTING FOOD-FISHES AND THE 
FISHING GROUNDS. 

By Barton W. Evermann, Assistant in Charge. 

OUTLINE OF THE WORK. 

A large part of the work of this division during the fiscal year 1904 
consisted in the continuation of investigations already begun with ref- 
erence to the biology and culture of various animals of economic 
importance, including principally the oyster, the commercial sponges, 
the blue crab, and the diamond-back terrapin; studies of the fresh- 
water fishes of Maine and of the biology of the small lakes of northern 
Indiana were also continued. Several new inquiries were instituted, 
those of especial importance being an investigation of the Alaska 
salmon fisheries, a biological survey of the coast of California in the 
vicinity of San Diego and in Monterey Bay, and experiments in the 
culture of the green turtle. Various fresh-water lakes in western 
Washington and the waters of the Gila River basin in Arizona were 
examined with reference to their physical characteristics and the possi- 
bilities of fish culture. The investigations dealing with the diseases 
of fishes were pursued with reference to a number of special phases, 

as well as those already studied. 

THE OYSTER. 

Experiments in oyster fattening at Lynnhaven, Va.—¥or a number 
of years, as may be seen by reference to preceding reports, the Bureau 
has been engaged in an endeayor to develop a practical method of 
fattening oysters. It is the custom of many growers to transplant 
their oysters, shortly before putting them on the market, to beds 
where the natural supply of food is luxuriant and oysters rapidly 
fatten. In many localities such favorable places are few or entirely 
lacking, and the oysterman is compelled to put inferior stock upon the 
market and thus forfeit the full measure of profit. 

The experiments which have been carried on by the Bureau under 
the direction of Dr. H. F. Moore and in the immediate charge of 
Col. W. W. Blackford, of Lynnhaven, Va., are intended to develop 
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a method of artificially producing these fattening beds in localities 
where they do not naturally exist. 
A bight of Lynnhaven Bay, embracing a water area of 2.6 acres 

and an average depth of about 2 feet, has been cut off from the open 
waters of the bay by a dam, excluding all but the highest storm tides. 

The food of the oyster consists mainly of microscopic plants, of much 
beauty of form and color and remarkable motility, known as diatoms. 
These, like the higher plants, are dependent for their growth or mul- 
tiplication upon the supply of inorganic salts in the water. Ordinarily 
this is obtained by the natural drainage from the land, and consequently 
oyster food is generally more abundant in the neighborhood of the 
mouths of streams having rich and extensive drainage basins. Warmth 
during at least a part of the year is also an important factor in the 
multiplication of diatoms, and consequently shallow waters, rather 
than deep ones, are usually better for fattening beds, other conditions 
being equal. Under the system in vogue in France shallow ponds 
apparently of themselves satisfy the conditions, but this was not the 
case at Lynnhaven. There was evidently a dearth of useful saline 
constituents in the water, and to supply this commercial fertilizers 
were introduced. The result was prompt, and there was an almost 
immediate increase of diatomaceous growth in the pond. 

This abundance of food having been secured, oysters were placed 
in various parts of the pond, but the results were mainly negative, and 
a study of the conditions indicated that this, in a measure at least, was 
due to the absence of currents to waft the food within reach of the 
sessile oysters. In the following year a remedy was found. At one 
side of the pond, or claire, a canal 150 feet long and about 8 feet wide 

was constructed of sheet piling. A circulation of water through this 
canal, and returning via the open waters of the pond, was secured by 
the use of a propeller operated by means of a gas engine, thus simu- 
lating the conditions supplied on the natural beds by tidal movements. 
The result of this arrangement was very satisfactory, and oysters 
placed in the canal were fattened, in some cases within a period of 
eight days, much improving their value on the market. 
New difficulties were encountered, however, and to the present time 

these have not been removed. There developed at times in the fat- 
tened oysters a decidedly marshy taste, which was eventually traced 
to an abundant growth of filamentous algze in certain portions of the 
claire. The same saline richness of the water which proved so favor- 
able for the diatoms was equally favorable to the growth of other 
vegetable matter. It was found that a limited application of lime 
water retarded or destroyed the algal growth, but it was necessary to 
exercise constant watchfulness and frequently the affection would 
develop suddenly and stop the shipment of oysters at a time when 
they were bringing the best prices. During the present year it was | 
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found, too, that there was some danger in the application of lime, a 
variation in the methods previously used having resulted in the 
destruction of a large proportion of the diatoms. At the close of the 
fiscal year, experiments were being conducted with extremely attenu- 
ated solutions of copper sulphate, after the method of water purifica- 
tion developed and recommended by the Department of Agriculture. 
A second difficulty was the gradual freshening of the water in the 

claire during periods of excessive rainfall. To overcome this, a pro- 
peller pump was installed to maintain constant fullness of the pond by 
pumping water from the bay to replace that lost by evaporation, the 
pump being driven by the same engine which operated the propeller 
for maintaining currents. The results were entirely satisfactory. 

In general it may be stated that the feasibility of fattening oysters 
by this method has been amply demonstrated, but owing to the many 
unforseen difficulties and delays encountered, it has not been possible 
to operate the claire at its full capacity, and the commercial possibili- 
ties of the system have not yet been developed. 

Experiments on the North Carolina coast.—The experiments and 
investigations in oyster planting and oyster culture begun on the North 
Carolina coast in 1902, in collaboration with the geological and nat- 
ural history survey of North Carolina, have been continued by the 
Bureau through the Beaufort laboratory. The work has been con- 
ducted in Pamlico Sound and Newport and North rivers, but in the 
past fiscal year was confined to Pamlico Sound. 

The object of these experiments is primarily to ascertain to what 
extent and with what profit the great areas in this region now barren 
of oysters may be made productive, whether the absence of oysters in 
a special region is due to other causes than the lack of cultch, and what 
method of planting is best suited to the particular combination of con- 
ditions (bottom, depth, abundance of spat, salinity, food, etc.) prevail- 
ing in a particular locality. 

Private planting seems to be on the increase; while yet very limited, 
it is apparently more common and more profitable than it was a few 
years ago. In at least one region (Portsmouth) such planting has 
already proved to be cramped by the scarcity of ‘‘seed.” Large areas 
convenient to such places, but not adapted to yield a market product, 
might be utilized by private persons or by the state for growing seed 
oysters. It is also to be determined whether the present natural beds 
may be artificially enlarged. 

Thirty plants were made during 1904, there being now a total of 35 
plants in 13 localities. Some of these plants have been made not with 
the immediate object of creating small oyster rocks, but to answer cer- 
tain definite questions; for instance, before making extensive plants 
in doubtful places it is advisable to ascertain whether spat will catch 
in such an area, and to what extent sanding up or sinking in the mud 
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may be expected to occur. A small ridge or mound may in some cases 
be a satisfactory preliminary plant. If there is an area in Pamlico 
Sound where a set will not occur it will be encouraging to know this. 
On the other hand, if an area should be found where spat will not set, 
a rare opportunity will thus be discovered for interesting experiments 
to throw light on important open questions concerning the distance of 
setting place from birthplace of an oyster, and the value of placing a 
few spawning oysters in a bed. 

EXPERIMENTS IN SPONGE CULTURE. 

The experiments in sponge culture which this Bureau has been con- 
ducting for several years, and references to which have been made in 
previous reports, have been continued during the present year under 
the direction of Dr. H. F. Moore. The general methods followed 
have not diverged materially from these employed during the past two 
years. The sponges are cut into pieces about 1 inch square and 2 
inches long, with a slit about 1 inch deep in a plane parallel to one of 
the long sides of the cutting. The slit is placed astride of the wire or 
line used for a support, and the two faces are bound closely together, 
with the result that they eventually fuse into an organic whole sur- 
rounding and closely embracing the line. 

The experiments of the present year have been directed mainly to 
testing various materials for the supporting wires, which are festooned 
between stakes planted in the bottom about 25 to 30 feet apart, with 
the cuttings distributed along them at intervals of about 1 foot. The 
experience of the preceding fiscal year demonstrated that though the 
organic adhesion of the young sponge to its support was not essential, 
it was of very material advantage. When organic attachment does 
not take place, there is always the liability that the sponges will become 
loose, owing to the corrosion or loosening of the short lengths of wires 
by which they are secured to the main supporting wires. When this 
takes place, it necessitates refastening, otherwise the sponge rotates 
under the action of the waves, becomes abraded at its point of attach- 
ment, and if inverted undergoes the necessity of an entire readjust- 
ment of its circulatory canal system. An inverted sponge tends to 
reverse the direction of the internal water currents by which it feeds, 
breathes, and excretes, the original oscula, or openings for the escape 
of the water, closing up and new ones being formed on the new upper 
surface. While this is going on, the sponge is apparently at a dis- 
advantage in the performance of its functions, and there is a retarda- 
tion of growth. 
Any arrangement, then, which will obviate the expense of refas- 

tening and insure the maintenance of the cutting’s original orientation 
with respect to its support and to the horizontal, is a distinct advantage. 
Previous experience had shown that lead possessed this property, but 
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that lead wire is too weak to support even its own weight in the lengths 
necessitated by the conditions of the experiment, and in the preceding 
fiscal year the expedient was tried of using ordinary tarred marline 
with a thin casing of lead. The marline supplies the required tensile 
strength, and the lead, besides serving as a protecting covering for the 
cordage, furnishes the desired surface for the attachment of the 
sponges. The cuttings within a week attach themselves to the lead 
and soon form an adhesion sufticiently close to prevent oscillation in 
the waves and yet not so close as to offer an impediment to their 

removal from the wire when it is desired to harvest them. Lead- 
covered marline had been in use for twenty months at the close of the 
fiscal year, and yet showed no indications of impairment in strength. 
It must last twice that long, however, to demonstrate its usefulness. 

When leaded marline was first employed the lines were rigidly 
attached to the stakes, but the continual swaying in the waves caused 
repeated flexure near the point of attachment, and resulted in fractur- 
ing the inductile lead and abrading the marline core to the breaking 
point. A flexible attachment is now employed, and there is no longer 

this difficulty. 
Asbestos cord, treated with a mixture of paraffin and asphaltum and 

incased in lead, and lead-covered underwriters’ wire have also been 

tried, with results in general similar to those above described. 
With the use of lead it became necessary to abandon aluminum wire 

for attaching the sponges and closing the slit, as electrolytic action 
destroyed it before it could serve its purpose. Rubber bands are now 
employed instead, care being exercised to have them of such length, 
compared to the size of the cutting, that no undue pressure is exerted 
on the tissues of the sponge. 

The growth of the sponges during the year has been satisfactory, 
some of them having attained a size of over 5 inches at the age of 
thirty months. Others, eighteen months old, are 4 to 43 inches in 
diameter. At Anclote Key there has been a somewhat alarming 
mortality among the larger ones, and this may indicate the beginning 
of serious difficulties, as there is a possibility that these sponges may 
be approaching their limit of growth, if such exists. At Sugar Loaf 
Key and in Biscayne Bay, where the growth has been slower, this 
difficulty has not developed. During the next fiscal year, this matter 
will receive special attention, as the experiments are now approaching 
a critical stage. No apprehension is felt that insuperable difficulties 
will be encountered. 

THE BLUE CRAB. 

The investigations and study of the life history of the blue crab in 
Chesapeake Bay begun by Prof. W. P. Hay in 1902 have been contin- 
ued by him during the past fiscal year when opportunity offered. 
Many important observations were made at Crisfield, Md., and at 



86 REPORT OF THE COMMISSIONER OF FISHERIES. 

other places. The results of these investigations have been set forth 
by Professor Hay in a special report to be issued by this Bureau. 

THE DIAMOND-BACK TERRAPIN. 

During the summer of 1903 Professor Hay also continued his studies 
of the terrapin of Chesapeake Bay, these investigations having been 
undertaken for the purpose of determining what, if anything, might 
be done to preserve this important fishery. Recent observations of 
the terrapin market indicated a serious decrease in the size and num- 
ber of these animals sold and an increasing difficulty on the part of 
the dealers in securing terrapin of commercial size. The native Ches- 
apeake Bay terrapin had become alarmingly scarce and the firms 
engaged in the business were securing much of their stock from the 
Carolinas and southward. 

The experiments carried on by Professor Hay were directed chiefly 
toward a study of the life history of the terrapin and the discovery of 
proper methods of caring for them while confined in pounds or other 
artificial inclosures. Little difficulty is experienced in retaining them 
in inclosures or in feeding them, but conditions under which they will 
breed freely while in such inclosures have not yet been found, and 
difficulty has been experienced in providing proper conditions for the 
development of the few eggs that are produced. Another difficulty 
has been to retain the young hatched in the pounds; while yet very 
small they frequently disappear and can not be found. The obstacles 
to success, however, do not seem insurmountable, and it is believed 
that a satisfactory method of terrapin culture will soon be developed. 

In early September the operations were transferred to Crisfield, 
where, at the pound belonging to Messrs. Tawes & Riggin, there 
was an opportunity to study a number of species of diamond-back ter- 
rapin and their behavior in captivity. It was ascertained that four 
well-marked species and one subspecies of the genus J/alaclemmys are 
now being sold for food, and that all of these can be profitably im- 
pounded in Chesapeake waters. As the entire lot of terrapin marked 
during the summer of 1902 was found to have lost the tags, another 
effort was made toward ascertaining the rate of growth by tagging 
over 100 individuals and releasing them in this pound. Early in the 
spring of 1904 the Bureau decided to establish a small experimental 
pound of its own, and for this purpose selected a spot on the Choptank 
River near Lloyds, Md. Six pens, about 20 by 40 feet, were built 
and stocked with the best Chesapeake terrapin. An abundance of 
flowing water and food is assured, and there are sand beds and sunning 
banks extensive enough for every purpose. It is hoped that by the 
end of another season definite information will have been obtained 
regarding the possibility of artificially propagating these vanishing 
animals. 



REPORT OF THE COMMISSIONER OF FISHERIES. 87 

THE GREEN TURTLE. 

A comparatively few years ago green turtles were abundant on the 
coast of Florida, and their capture gave employment for a part of the 
year to a considerable number of fishermen. They were shipped to 
the northern markets in considerable numbers, and their flesh and 
eggs were common articles of diet on both the east and west coasts of 
the State. So persistently were they sought, however, and so reck- 
lessly were their nests on the beaches robbed of the eggs, that the 
species is now seen but rarely, and the fishery has ceased to exist. 
The green turtles now put on the markets come mainly from the coast 
of Mexico and Central America, and the price has risen until turtle 
meat is regarded as more or less of a luxury, even in places where it 
was formerly abundant. The demand for small turtles has always 
been greater than the supply, and they command a proportionately 
higher price than the larger sizes. The market for them could be 
greatly enlarged if it were possible to procure them, and it is the 
opinion of the Bureau that this demand may be met by employing 
some method of turtle culture. Toward the end of the fiscal year 
experiments were begun, under the direction of Dr. H. F. Moore, 
with a view to developing a practical method of raising turtles from 
the egg. A considerable number of eggs have been obtained, and are 
now undergoing incubation. When hatched the young will be placed 
in a suitable inclosure and experiments will be made to determine the 
most suitable food and the best manner of rearing them. Later an 
attempt will be made to breed the turtles in captivity. 

ALASKA SALMON INVESTIGATIONS. 

At the close of the preceding fiscal year, as stated in the last annual 
report of the Bureau, a special commission had been appointed by 
order of the President to study and report upon the condition and 
needs of the Alaska salmon fisheries, and, under the direction of Dr. 

David 8. Jordan, of Stanford University, had reached southeast 
Alaska and was just entering upon its duties in July, 1903. Shore 
parties were established at Loring, in southeast Alaska, at Karluk, on 
Kadiak Island, and at Nushagak, in the Bristol Bay region, these 
being considered three of the most important fishing centers and 

affording opportunity for investigation, throughout the season, of the 
local conditions and the fisheries there carried on. The habits of the 
various species of salmon and the problems of their culture in those 
regions were also studied. Practically all of the salmon canneries, 
-salteries, and fisheries in southeast Alaska, also those at Yakutat Bay, 
Kadiak Island, Chignik Bay, and Bristol Bay were visited by the 
commission, and their methods investigated. Interviews and confer- 
ences, also, were held with the officials of many of the canning com- 
panies, and with various persons interested in the different phases of 
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the salmon industry, to the end that a clearer understanding of the 
problems involved might be obtained. 

Incidental to the salmon investigations numerous dredgings were 
made by the steamer Albatross at various depths in the straits and 
fiords of southeast Alaska and about Kadiak Island, Afognak Island, 
and Yakutat. These investigations had in view the development of 
the aquatic fauna of Alaska, and resulted in large and interesting col- 
lections, not only of fishes, but of mollusks, crustaceans, and other 

invertebrates. These collections have been assigned to specialists for 
study and report. 

The salmons of the Pacific.—The salmons of the Pacific differ nota- 
bly, as a whole, from the single species called salmon (Sadmo salar) on 
the coasts of the North Atlantic. Anatomically they differ in several 
details of structure; in habits the distinctions are still more marked. 

Normally, the Atlantic salmon survives the reproductive act and 
returns to the rivers at the spawning time for several years. The 
Pacific salmons, on the other hand, have more definite runs. The 
greater part of their lives is spent in the sea, and they run into fresh 
water only at spawning time. During this period they take no food 
of any kind, the oil of the body is consumed, the flesh becomes dry 
and pale, the jaws of the males hecome much elongated and distorted, 
the front teeth are enlarged, the color is changed, and the whole body 

becomes greatly distorted. Death follows within a few days after 
spawning. There is no evidence that any individual of any species of 
Pacific salmon ever survives the reproductive act. 

All the Pacific salmons spawn on a falling temperature, when the 
water is already cool and becoming colder. Freezing kills the eggs, 
but any temperature between 54° F. and freezing is favorable to their 
development; above the former point the eggs develop precociously 
and the young fish are apt to die. In the more northern rivers a 
temperature of 54° is reached earlier, and for this reason the run 
of salmon occurs earlier in those regions than in the southern waters 
of Alaska. All the species spawn by preference in running water, 
though occasionally some individuals spawn in lakes. The spawning 
beds are usually on gravel bars, and in the spawning act the gravel is 
pushed about, not for the purpose of covering the eggs, but rather as 
a part of the spawning act itself; pressure against the gravel aids in 
the extrusion of the eggs. The male covers the eggs with milt, and 
in so doing also moves the gravel about to some extent. This fact is 
a matter of importance where different species, or different schools of 
the same species, spawn upon the same beds, the later comers disturb- 
ing more or less seriously the eggs of those which have preceded them. 

There are five species of salmon in Alaska and neighboring waters, 
and they are identical with the species found on the coasts of British 
Columbia, Washington, Oregon, and California. These five species 
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are well defined, and differ widely in habit and in commercial value, a 
matter of vital importance to an understanding of the salmon question. 

(1) The chinook salmon, Oncorhynchus tschawytscha (Walbaum), is 
called king salmon or spring salmon in Alaska; spring or chinook sal- 
mon on Fraser River and Puget Sound; chinook, quinnat, or Colum- 
bia River salmon on the Columbia; and Sacramento River salmon in 
California. It is called tyee salmon where the Chinook jargon is 
spoken, and tchavitche among the Russians. It reaches a larger size 
than any other species, the average weight of those caught in the com. 
mercial fisheries being about 22 pounds, while examples weighing 40 
to 60 pounds are not rare, and occasionally individuals have been taken 
which had reached the enormous weight of 80 to 100 pounds. 

In quality of flesh the chinook salmon is superior to any other. 
Its flesh is red, rich, tender, and deliciously flavored, becoming paler 

in color, however, and less rich in flavor as the spawning season 
approaches. This salmon may readily be distinguished by its large 
size, the presence of round, black spots on back and tail, 15 to 19 
branchiostegals, and 18 or 19 raysin the anal fin. As the breeding 
season approaches, the colors become duller and the sides blotched 
with dull red. 

The chinook salmon runs in the large rivers, especially those having 
glacial or snow-fed tributaries. Its chief run is in May and June in 
the north, in June, July, and later in the Columbia, and still later in 

the Sacramento. In the Columbia and Sacramento there is a more or 
less distinct run in September. In northern Alaska the principal run 
isin May; in Bristol! Bay, about the middle of June. This salmon 
goes to the very headwaters of the streams it inhabits, in the Colum- 
bia reaching the Sawtooth Mountains in central ihe and the head- 
waters of other streams furnishing suitable spawning grounds. In 
the Yukon some individuals are said each year to ascend to Caribou 
Crossing on Lake Bennett, a distance of 2,250 miles from the sea. 

In Alaska, the fish runs in appreciable numbers in the Stikine, Taku, 
Chilkat, Alsek, Kussilof, Copper, Knik, Nushagak, Yukon, and 
Kowak rivers. It is not abundant in southeast Alaska, though small 
schools are sometimes seen in pursuit of schools of herring, and occa- 
sional individuals may be taken any month in the year at certain 
places, particularly in Chatham Strait. It is not believed that the 
species goes far out to sea, or for any great distance from the mouth 
of the stream in which it was spawned. 

(2) The red salmon, or red-fish of Alaska, Oncorhynchus nerka (Wal- 
baum), is known in the Columbia River as blueback salmon, and on 
the Fraser River and in Puget Sound as the sockeye, a Chinook word 
originally spelled sukkegh. By the Russians it is called Arasnaya ryba, 
which means redfish. 
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This species is the neatest in form and most symmetrical of the sal- 
mons. Its usual weight at maturity is about 7 pounds, the range 
being from 3 to 10 or 11 pounds. The largest example seen in Alaska 
during these investigations was taken in Chignik Bay, and weighed 10 
pounds 8.5 ounces. The flesh of this salmon is deep red and of good 
quality, though much less juicy than that of the Chinook; it is firmer 
than that of any other salmon, and lends itself readily to canning proc- 
esses. In the sea the fish is clear sky blue on the upper part of its 
body, silvery below, and without spots. After entering the rivers to 
spawn, the color changes to crimson, at first very bright, but soon 
becoming darker blood red and more or less blotched. The head, in 
marked contrast with the body, becomes a bright olive-green in color. 
In the males the back becomes somewhat humped and the jaws become 
extravagantly produced and hooked. 

In Alaska this species runs chiefly in July. It is said to run long 
distances up the Yukon and to the headwaters of the Columbia in the 
Sawtooth Mountains. It almost invariably spawns in small streams 
tributary to lakes, occasionally in the lakes themselves about the 
mouths of the tributary streams. It rarely, if ever, runs in any stream 
which has not somewhere in its course a lake with available spawning 
grounds in the stream or streams at its head. These streams are often 
very small, perhaps only a few feet across and a few inches deep, but 
the salmon may enter them in great numbers. The determining fac- 
tor is always the presence of a lake with suitable spawning beds above 
it, whether the lake be only a few rods from the sea, as at Boca de 
Quadra, or many hundreds of miles, as in the case of the Columbia. 

With the red salmon and the chinook of the usual size there are 

often found much smaller individuals. Among the red salmon these 
seem most abundant at Chignik Bay, where they are called ‘‘ Arctic 
salmon.” The small red salmon of Necker Bay, Baranof Island, are 
probably of the same nature. 

(3) The silver salmon, Oncorhynchus kisutch (Walbaum), is called 

silversides or silver salmon in the Columbia, coho on Puget Sound 
and the Fraser River, and coho or silver salmon in Alaska. To the 
Russians it is known as the kisutch or bielaya ryba, which means white 
fish. The flesh of this species is less firm than that of the red salmon, 
and is rather pale, not possessing the deep-red hue of the latter; also, 
the scales fall off more readily when the fish is handled. In flavor 
the flesh is distinctly better, and only the pale color keeps it from 
ranking with the best of salmon. The silver salmon ascends the 

streams for short distances only, and when in salt water it seems to 
remain close inshore. The young can be taken with a seine along 
the shores in Alaska at almost any time, and seem to remain in the 
rivers longer than the young of the other species. The run occurs in 
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the fall, and does not usually begin before the middle of August, con- 
tinuing until late in September. In southeast Alaska the species is 
quite abundant and is increasing in importance each year. Usually 
the canneries pay the fishermen the same price for this that they pay 
forthe red salmon. It is canned as ‘‘ Coho,” or ‘‘ medium-red ” salmon. 

(4) The humpback salmon, Oncorhynchus gorbuscha (Walbaum), is 
_ known to the Russians as gorbuscha, and to the trade as pink salmon. 

It is the smallest of the five species of Pacific salmons, seldom weighing 
more than 6 pounds, and usually not exceeding 3. It may be readily 
distinguished by its very small scales, and the presence of oblong black 
spots on the tail. The flesh is very much less firm than that of the pre- 
ceding species, is pale in color, and the characteristic salmon flavor is less 
pronounced. When fresh and directly from the sea it is very palat- 
able and wholesome, and is generally regarded, next to the chinook, 
as the best of all the salmon when fresh. As a salted fish it also ranks 
well, and salted humpback bellies are esteemed a great delicacy. It 
does not keep well in a fresh state, however, the flesh becoming soft 
very soon after taken out of water, and becoming tainted in forty-eight 
hours or less, even in the cool climate of Alaska. By the time the 
fish has reached the rivers on its way to the spawning grounds, its 

flesh has lost the little oil that it had, and is almost worthless as food. 

Only when caught some time before it would have entered the streams 
is it fit for canning purposes. 

The humpback salmon carries the changes due to the spawning 
period to an extravagant degree, the distortion of the jaws and the 
development of the hump on the back being excessive and giving the 
fish a remarkable appearance. It is the most abundant salmon among 
the Alaskan islands, existing in millions, and swarming everywhere 
along the shores and in waters near the sea, in streams, brooks, lakes, 
swamps, and brackish estuaries—in fact, in all places where a little 
fresh water can be found. It does not ordinarily go far from shore, 
and does not run up the stream for great distances. It does not fre- 
quent the larger rivers, and is therefore almost unknown in the Sacra- 
mento and Columbia, and even in the Fraser; but most of the smaller 
rivers in Alaska are crowded with humpbacks. On account of its 
great abundance and the ease with which the fish is taken in nets of 
any sort, it is exceedingly cheap in Alaska, the price paid the fisher- 
men by the canneries being only $7.50 to $10 per thousand fish. 

Not until a few years ago was there much demand for the hump- 
back for canning purposes, but as the canning establishments are 
finding it more and more difficult to fill their guarantee pack with red 
salmon, the demand for the humpback has increased correspondingly. 
The species is so abundant that there has never been the least difficulty 
in supplying the demand. 
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(5) The dog salmon, Oncorhynchus keta (Walbaum), is known also as 
calico salmon, and, by the Russians, as Aayko,; in Japan, where it is 
especially abundant, it is called sak¢; to the trade it is known as chum. 
Next to the chinook, the dog salmon is the largest of the five species, 
reaching a weight of 16 pounds. The average of many examples 
weighed at Kell Bay was 8.28 pounds. It is a plump, silvery fish 
when fresh from the sea, and at that time closely resembles the silver 
salmon. Later the dark of the back tends to form vertical bars on the 
sides, and in the breeding season the body becomes largely dirty black, 
obscurely barred with dirty red, and the jaws become greatly elon- 
gated and distorted. The species enters all sorts of rivers and small 
streams late in the fall, but does notascend them to any great distance 
from the sea. It is very abundant in southeast Alaska, and can be 
taken in almost any stream from the Columbia to the rivers of northern 

Japan. 
The flesh of the dog salmon is very pale, with little of the salmon 

flavor and none of its color. When fresh in the spring and early 
summer, it is well flavored and wholesome, but when canned it is dirty 

white, soft and mushy, and with a strong muddy taste. As the spawn- 

ing time approaches the flesh becomes still more pale and mushy. It 
is then wholly unfit for canning and there is little market for it. 

This salmon takes salt well. In Japan, where it is the largest and 
most abundant salmon, great quantities are salted, and it is in Japan 
that a market is found for the considerable quantities salted in Alaska. 
When taken in the spring, frozen fresh, and sent in cold storage to the 
East and to Germany, it sells readily. 

The relative food values of the five different species of Pacific salmon 
when canned may be roughly expressed by the five digits, thus: chi- 
nook, 5; red salmon, 4; coho, 3; humpback, 2, and dog salmon, 1. 

The coho might be placed at 3.5, or even a little closer to the red. 
The canned product has at the present time approximately these 
relative values, but the aggregate value of the red salmon now exceeds 

that of the chinook. 
Besides the five species of salmon, five species of trout are found in 

Alaska. These are the steelhead, Dolly Varden, cutthroat, rainbow, 

and Great Lakes trout. 
Commercially, the steelhead (Salmo gairdner?) is the most important 

of the trouts, but it is not abundant anywhere, though frequently taken 
in southeast Alaska about the mouths of the larger streams, which it 
enters for the purpose of spawning. It is a fine large fish, reaching a 

weight of 10 to 35 pounds, and may be distinguished from any species 
of salmon by its smaller anal fin, its numerous -black spots, and its short 
head. Asa fresh fish it is excellent for food, and when frozen finds 

aready market in the East. It is sometimes salted, but is not much 
used for canning in Alaska, chiefly because it is not obtainable in large 
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quantities. It has been canned to some extent on the Columbia, and 
is not inferior to the red salmon for that purpose. 

The Dolly Varden trout (Salvelinus malma) is miscalled ‘* salmon 
trout” in Alaska, where it is by far the most abundant of all the trouts, 
swarming in every stream and lake and about the islands from the 
Columbia River to Bering Sea. It attains a weight of 8 to 12 
pounds, though examples of a greater weight than 1 or 2 pounds 
are not often seen. It is a fairly good food fish, but is of little 
economic value except about the towns where it may be consumed 
fresh, since it can not be taken in such numbers as the canning inter- 
ests require and it is too small for advantageous sale in cold storage. 
As a game fish it offers excellent sport to the angler in almost every 
stream or lake in Alaska. In fresh water the color is rich dark blue 
or olive, with crimson or orange spots; in the sea it changes to steel 
gray with spots of paler gray. 

This trout is the most persistent and destructive enemy of the salmon 
eggs and fry. When the red salmon and the humpbacks enter the 
streams, the Dolly Vardens accompany them in great numbers, and 

may be seen at the falls and cascades leaping and jumping quite as 
freely and vigorously as the salmon. They follow the latter to their 
spawning beds, where they devour the eggs and fry by the millions. 
The only compensation for the destruction wrought by them lies in 
the fact that the salmon sometimes feed upon the young trout. 

The cutthroat trout (Sa/mo clarkiz) occurs sparingly in many streams 
in southeast Alaska and southward, and is a superior game fish. In 
Alaska it probably does not exceed 2 or 3 pounds in weight, and is 
of no importance except to the angler. It is a black-spotted trout, 
and may always be known by the dash of red on each side of the throat. 

The rainbow trout (Salmo zrideus) has not previously been recorded 

from Alaskan waters, but was found by the Alaska Salmon Commis- 
sion in the streams and lakes about Loring and Ketchikan and on Bar- 
anof, Chichagof, Admiralty, Kuiu, and Prince of Wales islands. It 
also Occurs in British Columbia, particularly at Texada Island. The 
species reaches a weight of 2 or 3 pounds, and is the greatest game 
fish in Alaska, if not in American waters. It may be distinguished 
from the cutthroat by the absence of red on the throat and the larger 
scales; from the steelhead by the larger head, larger scales, smaller 
size, and more rosy coloration. It is not abundant enough to be of 

any value except to the angler. 
The Great Lakes trout (Cristévomer namaycush) is common in the 

Yukon and other waters tributary to Bering Sea, reaching a weight 
of 30 to 50 pounds in the lakes at the headwaters of the Yukon.  Itis 
of some commercial importance as a fresh fish at Dawson and other 
mining towns in the interior. 
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The number of species of game fish in Alaska is unusually great. 
Those of chief interest to the most experienced anglers are the rain- 
bow trout, cutthroat trout, steelhead trout, Arctic grayling, Great 
Lakes or Mackinaw trout, Dolly Varden trout, silver salmon, and 
king salmon. Others of somewhat less interest, but whose capture 
nevertheless affords more or less sport, are the common pike (sow 
luctus), Alaska cod (Gadus macrocephalus), Alaska pollack (Theragra 
chalcogrammus), California tomcod (Aicrogadus proximus), halibut 
(Hippoglossus hippoglossus), rock trout (Hexagrammos decagrammus), 
the Sitka black bass (Sebastodes melanops), and several species of rock- 
fish. The king and silver salmons can be taken by trolling almost any 
month in the year, but especially in spring and early summer. One 
of the best regions for this sport is that about Killisnoo. 

Steelheads may be taken in the spring—large ones by trolling in 
salt water and smaller ones with the fly in the streams. Dolly Var- 
den, rainbow, and cutthroat trout may be taken at any time with the 
fly in many of the streams of Alaska. They are plentiful at Ketchi- 
kan, Loring, Killisnoo, Klawock, Shakan, Hunter Bay, and Sitka. 
The Mackinaw trout, common pike, and Arctic grayling occur in the 
headwaters of the Yukon, easily reached by rail from Skagway, and 

the Arctic grayling is found in all the lakes and streams from White 
Pass to White Horse. It is one of the finest game fishes. The other 
less important species may be found almost anywhere in southeast 
Alaska, and may be taken in abundance at any time. 

Methods of the Alaska salmon jisheries.—The manner of taking 
salmon in Alaska for commercial purposes varies with the locality. 
In general it may be said that the great bulk of the catch is taken by 
means of traps (or pound nets), haul seines, purse seines, and gill nets, 
and that the fishing is done in salt water. 

In southeast Alaska purse seines, which are simply deep drag seines 
so hung as to permit of pursing by gathering in the footrope, are 
used in the more important streams, particularly at Karta Bay, 
Wrangel, Hetta, and Quadra. The number of these seines seems to 

_be increasing, and they are regarded as a very effective means of cap- 
ture, most used in narrow, deep channels and where rocky shores 
preclude the use of haul seines. 

Haul seines, or drag seines, are used to some extent in southeast 
Alaska and to a considerable extent at Alitak and Chignik Bay. At 
Karluk they are the only nets used. They are effective wherever 
there are clean sandy or gravelly shores. 

Gill nets are used in limited numbers in southeast Alaska at Quadra, 
Chilkat, etc., and at Chignik. They are effective only in or off the 
mouths of the larger rivers, whose waters are more or less turbid. In 
clear water the fish see the webbing and do not gill well. 
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Traps, or pound nets, are used sparingly in southeast Alaska, more 
numerously in the northern than in the southern portion, while in 
Chignik Bay and in Bristol Bay they are used almost exclusively. 
They are effective when the run is large. An objection to them is 
that they sometimes take more fish than the canneries can use; more- 
over, they fish without intermission and take large quantities of other 
fishes than salmon, such as flounders, pollack, cod, ‘‘Irish lords,” 
Dolly Varden trout, and other species, which are all wasted. This 
is a matter of slight economic importance at present, when there is 
little or no demand for these species in Alaska, but a trap may be very 
objectionable when placed in the mouth of a stream by continuously 
preventing the ascent of salmon to the spawning grounds. Various 
traps thus located, as in the lagoon of Chignik River, at the mouth of 
Yes Bay stream, and elsewhere, have been the subject of controversy 
between the salmon inspectors and the canners. The Yes Bay trap is 
plainly injurious. 

There were in operation in 1903 in Chignik Bay and lagoon 29 traps, 
so located as to practically close the channel, and the traps in Wood 
River are open to the same objection. This condition is manifestly 
not to the best interests of the salmon fisheries and should not be 
continued. It may be noted, also, that the traps, even in Puget Sound 
and the Columbia River, where they are most numerous and most 
extensive, constitute only a small part of the fishing equipment or the 
obstruction to the movement of the fish. In the Columbia River there 
were in operation in 1903 731 miles of webbing offering obstruction to 
the free movement of fish, of which 710 miles are chargeable to gill 
nets, 5 miles to seines, 1 mile to wheels, and 15 miles to traps. In 
the Puget Sound and Fraser River region there was a total of 410 
miles, of which 375 miles was chargeable to gill nets and only 35 miles 
to traps. There were 96 traps, all operated on the American side, 
and 3,000 gill-net boats, all operated in or off the mouth of Fraser 
River. 

It would doubtless be better if all traps, whether fixed or floating, 
were entirely excluded from salmon waters, but such exclusion 
would render fishing in some places almost impossible, or at least 
unprofitable. While the traps are large and numerous in the Colum- 
bia, and the gill nets many miles in extent, the supply of salmon in 
that river is kept up by artificial propagation. In the Fraser River 
region the traps in the sea take vast numbers of salmon, but in the 
river itself is a perfect thicket of gill nets, especially immediately fol- 
lowing the short weekly closed season. These conditions and the 
little attention given to artificial propagation in that region account 
in large measure for the apparent serious depletion of the Fraser 
River fisheries. Gill-net or trap fishing affects the supply of fish on 
the spawning grounds just in proportion to the number of fish taken. 
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Far more destructive to the fisheries than any other form of appa- 
ratus was the barricade now happily abolished by the salmon inspect- 
ors.- This consisted of a permanent obstacle of logs, boards, or 

netting laid across the stream so that the salmon could not pass, 
but remained in the pools below, from which they could easily be 
seined out. The essential evil was that the barrier remained through- 
out the season, and not a fish could reach the spawning beds. After 
four or five years (or the period of a generation of salmon) there 
would be no run of salmon in barricaded streams. This suicidal 
method was largely practiced in the early days of salmon fishing and 
canning, and still earlier by the Indians. With the canners it was a 
phase of the get-rich-quick idea, which has been the curse of Alaska. 
After long efforts the Treasury Department, through its salmon inspect- 
ors, has destroyed all these barriers, and probably none will be again 
erected. 

Tn the Chilkoot River, and in some other streams, the Indians build 

stone or wooden stands or platforms in the shallow, swift current, and 
stones are placed in lines on the bed of the stream in such a way as to 
compel the fish when on their way up the stream to swim by the 
stands. When the salmon are running, an Indian stands on each plat- 
form, and with a gaff hook on a long pole sweeps to the right and left 
through the turbid glacial water. The fish can not be seen and are 
struck at blindly, but considerable numbers are taken in this way. 

The fishermen and Indians condemn the pound nets and stationary 
traps, chiefly because these structures take the place of their own 
labor. This criticism is applied to all labor-saving devices, and is 
worthy of no consideration from the economic side. 

The canning and salting of salmon.—The first canneries in Alaska 
were built in 1878, one at Klawock and one at Sitka. Gradually the 
number increased, until in 1902 there were in operation in Alaska 
64 canneries and 19 salteries, and the pack in that year amounted to 
2,631,320 cases of forty-eight 1-pound canseach. In 1903 the number 
of canneries operated was reduced to 60, distributed geographically as 
follows: Southeast Alaska, 21; Prince William Sound, 2; Cook Inlet, 2; 
Kadiak Island and Chignik Bay, 8; Bristol Bay, 27. The total pack for 
1903 was 2,246,210 cases, valued at $9,748,599. 

The salteries are usually establishments of small capital, dealing 
chiefly with the humpback salmon. In most cases only the belly is 
salted, the rest of the fish being thrown away. This can hardly be 
called waste, as the belly is the best part, and the fish swarm in millions. 
Moreover, all the adults would die after spawning, and at present 
undoubtedly enough are permitted to spawn to keep up the supply. 

In Taku Bay is a cold-storage plant where king salmon, dog salmon, 
and steelheads are frozen and shipped to the eastern States and to 
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Germany. There is an extensive oil and guano establishment at Kal- 
lisnoo. The principal species taken for this purpose is the herring 
(Clupea pallasii), but considerable numbers of humpback and dog 
salmon are now used both for the oil and for fertilizer. This establish- 
ment also salts a good many humpback and dog salmon bellies and 
herring. The dog salmon bellies are cut small, to conform in size to 
the humpbacks, and all are sold as ‘* pinks.” 

Value of the Alaska salmon jishertes.—The vast importance of the 
salmon fisheries of Alaska is not realized except by those who have 
given the subject special consideration. The value of the pack for 
1903 ($9,748,599) exceeds the original cost of Alaska by more than 
$2,000,000 and the entire mineral output of the territory for 1901 
by nearly $3,000,000. If to the value of the salmon there be added 
that of the halibut, cod, herring, and other fishing industries, it is 
evident that the fisheries of Alaska greatly surpass in value all the 
other resources combined. 

Protection of Alaska salmon.—The very large capital invested in 
the Alaska salmon fisheries and the enormous annual product which 
those fisheries vield demand that everything possible be done to insure 
their permanency, and it is evident that to this end the fishes must be 
given protection commensurate with the destruction from all causes. 
This must be accomplished in one of two different ways—by actual 
limitation of the catch, so that a large number of fish may reach their 
spawning grounds, or by artificial propagation on such a scale that 
the fish destroyed by the canners will not be missed. ‘These two 
methods may be considered separately. 

In the first place, barricades or obstructions of all sorts in the 
streams should be prohibited. It is also important that no nets of 
any kind be used in the smaller streams, like those in southeast Alaska 
and in the Kadiak region, for in these small streams there are pools 
and pockets and small lagoons from which, by persistent seining, all 
the fish could be taken. Moreover, nets can be so placed as to have 
all the effect of barriers. For the same reason nets and traps should 
be excluded from lakes and lagoons. 

Hook-and-line fishing should be permitted at all times, as the sal 
mon never take food in fresh water, and snap at the hook only when 

annoyed by it. The Indian spear and gaff may perhaps be permitted 
in the rivers, because this method has been used from time immemo- 
rial, and the number of fish thus taken is inconsiderable. 

The streams being free from nets or barriers, other forms of pro- 
tection are of minor importance. At present there is no pollution of 
streams in Alaska. There are practically no factories. Lumber is 
sawed for local consumption only, and the sawmills, usually attached 
to canneries, are all on the sea. Should they ever be established at 

F. C, 1904—7 
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the head of lakes, the spawning grounds of the red salmon will be 
destroyed. The destruction of the forests above the spawning grounds 
would be almost fatal to the salmon in the streams concerned. It is, 

in fact, very important for the salmon industry in southeast Alaska 
that the government reserve from settlement the catchment basin of 
every red-salmon stream—at least every red-salmon stream suitable for . 
hatching purposes, thus protecting them from loss of timber, from 
sawdust, from placer mining, and from pollution from oil wells. 

Another form of protection would be the shortening of the fishing 
season, or making the catch more costly, thus limiting it. Either of 
these means would be legitimate, and without hatcheries both will be 
found necessary. 

The recommendations of the salmon commission are on the basis of 
maintaining a permanent industry. The government should not per- 
mit private citizens or corporations to destroy future industries for 
the sake of present gains. It is true that the streams of Alaska, 
unless injured by mining or lumbering operations, will retain their 
present character; they can be repopulated when exhausted, and a 
fishery industry once crippled or destroyed can be restored; but it is 
far more economical to prevent such destruction, and the government 

~ should consider nothing short of it. 
The key to the whole question of the future of the Alaska salmon 

industry is artificial propagation of the red salmon. Under natural 
conditions the eggs must remain on the spawning beds many weeks, 
or even months, before hatching, and both they and the fry are attacked 
by the Dolly Varden trout, sculpins, sticklebacks, and various other 
enemies, including fungoid diseases. The Dolly Varden trout, which 
swarms wherever salmon eggs or fry are found, is perhaps the most 
persistent and destructive. The fish duck also does much damage. 
So many are the dangers which beset the young salmon that it is 
doubtful whether one in a hundred, or even one in a thousand, lives 
to maturity. By artificial propagation practically all of these dangers 
are eliminated. Almost every egg can be fertilized, the danger of 
disease can be greatly reduced, all the enemies that feed upon the eggs 
and fry can be eliminated, and a vastly larger proportion will reach 
maturity. 

The special commission strongly recommends the prompt establish- 
ment of at least four salmon hatcheries in Alaska—two in southeast 
Alaska, one at Afognak Island and one in the Bristol Bay region. These 
stations should be well equipped in every way for handling 40,000,000 
to 50,000,000 eggs each. 

Every salmon hatchery in Alaska will require a trained and compe- 
tent manager or superintendent. One who has learned the business 
by rule of thumb will not answer; still less one who has not learned 
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it at all. The supply of properly trained men is still far too small for 
the work in this country. 

It is necessary that the hatcheries be government hatcheries, under 
the control of the Bureau of Fisheries. The work can not be done in 
any other way. A hatchery costs as much as a cannery, and only one 
or two of the strong companies can meet that expense. The feebler 
ones can not doit. Moreover, but few of the canneries are located 

where hatcheries are possible, and the Treasury order requiring each 
cannery to maintain a hatchery is necessarily a dead letter. 
A wise administration of the fisheries will permit the taking of 

the largest number of fish compatible with the maintenance of the 
supply, and will permit their capture by the cheapest method which 
is not wasteful. With these conditions in mind we may outline what 
would have been from the beginning the wisest policy for Bristol Bay, 
where the conditions are in some respects unique. It is believed that 
these measures, to a very large extent, are still applicable. 

(1) Fishing should be confined to such portions of the bay as are 
available and to the estuaries at the mouths of the streams. A very 
large proportion of the fish now captured in Bristol Bay are taken on 
the grounds here indicated. The only exceptions are Wood River 
and the Egushak (tributary to the Nushagak estuary), a single trap 35 
miles above the mouth of the Kvichak River, and a certain amount of 

gill netting now prosecuted in the Naknek, Igigik, and Ugashik rivers 
at points above any reasonable interpretation of the term estuary. A 
careful inspection of the field has shown that although the companies 
interested would not voluntarily relinquish any part of the privileges 
they now enjoy, the privilege of fishing in the upper rivers could be 

withdrawn without serious injury to any established industry. The 
proposed restriction is considered of -primary and overwhelming 
importance for the continued maintenance of the fish supply, in the 
face of present conditions and of those sure to develop in the imme- 
diate future. 

(2) It would be well if the use of traps or other fixed appliances for 
the capture of salmon could be prohibited in the Bristol Bay region. 
If, however, fishing were restricted to the estuaries, the immediate 
purposes of this prohibition would be largely accomplished. The 
estuaries are for the most part unsuitable for the use of traps. 
Storms and the strong tidal currents which obtain there frequently 
demolish the nets, the muddy water is less favorable for their suc- 
cessful operation than the clear water of the upper rivers, and the 
floating débris, passing back and forth on the tides, clogs the meshes. 
The recent history of traps in this district has shown a constant move- 
ment out of the estuaries into the upper rivers, nearer and nearer to 
the immediate spawning grounds of the salmon. During the season 
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of 1903 but two traps were in successful operation in the estuaries of 
any of the Bristol Bay rivers, and these two were in especially favor- 
able localities, which could perhaps not be duplicated; but the num- 
ber of traps in the upper streams has steadily increased. 

Although, as has been said, the immediate purposes of the prohibi- 
tion of traps would be largely accomplished by preventing their use, 
or that of any fishing device in the upper rivers, it would yet be wise 
to make the prohibition of traps absolute at this time, when no con- 
siderable interests would be imperiled thereby and there are no exten- 

sive vested rights opposed to the regulation.. There is no question 
that all the salmon which now or in future can safely be spared from 
the run of spawning fish can be obtained readily and cheaply by the 
use of the gill net. . 

All the considerations that have been urged for the prohibition of 
fishing in the upper waters, away from the estuaries, apply with 
especial force to Wood River. This stream, as has been shown, forms 
the highway to the principal spawning grounds of the red ¢2inon in 
the Nushagak district. Exclusion of the salmon from these spa\yning 
grounds means, it is believed, inevitable disaster to the fisheries, and 
that such exclusion is being rapidly accomplished admits of no denial. 

During the summer of 1900 but one fish trap was operated in Wood 
River (see Moser, Alaska Salmon Investigations, 1902, p. 201), and no 
record exists of any gill netting in the stream itself. In 1903 no fewer 
than six traps were in operation, occupying especially favorable local- 
ities along the lower 15 miles of the river. Jn addition, extensive 
gill netting was resorted to along this same stretch of the stream. 
The traps are permitted, by the regulations now in force, to obstruct 
one-third of the channel, while the gill nets average 500 or 600 feet in 
length. Some reaches of the river in which fishing is carried on by 
both traps and gill nets do not exceed 800 feet in width. The result 
is largely the obstruction of the stream to the ascent of fish, an 
obstruction which becomes almost absolute during seasons when the 
run is poor or only moderately good, as in 1903; and, bad as are the 
present conditions, there are reasons for believing that they will grow 
rapidly worse. Even such cannery superintendents as most sincerely 
deprecate the folly of the present system find themselves compelled 
by fierce competition to permit no advantage, however slight, to their 
rivals, and against their judgment they are now preparing. to invade 
Wood River or other available streams. On account of its preemi- 
nent importance, Wood River demands immediate attention. Should 
the general legislation above recommended fail of enactment, Wood 
River and lakes should receive special consideration. 

In the judgment of the special commission, the statutes governing 
the salmon fisheries of Alaska should contain the following provisions: 
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1. Barricades of all kinds in all streams and lakes should be pro- 
hibited, except for fish-cultural purposes. 

In lakes and in streams of the second class those under 
500 feet in width and having a tributary lake—no fishing should be 
allowed at any time except with rod or spear or gaff, unless for 
hatchery purposes. 

3. No trap or pound net, floating or fixed, should be permitted 
within 1 mile of the mouth of any stream less than 500 feet in width, 
and flowing from a lake or having a lake tributary to it. In the case 
of each stream of this class, the Bureau of Fisheries should mark in 

some conspicuous way the point above which fishing with nets would 
not be allowed. Until so marked no fishing should be permitted 
within 100 yards of the point of discharge of such stream at mean low 
water. 

4, The problem of the use of traps in the large streams and their 
estuaries is a most difficult one. If we are to consider the ultimate 
interests of Alaska and the permanence of her salmon fisheries, no 
traps should be allowed anywhere. They are most harmful where 
most successful, especially in the flowing streams. The traps in Wood 
River, and probably those in Kussilof River also, ought to be removed; 
those in Chignik Lagoon should at least be limited in number. But to 
remove the traps from those waters would practically close up the 
canneries depending upon them for their supply of fish; where traps 
or pound nets are allowed, a special permission and a special license 
should be required for each, and each should conform to the following 
provisions: No trap should be nearer than 100 yards to any other, and - 
no trap should extend more than one-third the distance across the 
stream, estuary, lagoon, or arm of the sea in which it may be placed, 

and no net of any kind should be set which at the time of setting is 
within 100 yards of a net set by another person, firm, or corporation. 

5. A weekly closed season should be provided, extending from 6 
p. m. Saturday to 6 a. m. Monday, for all portions of Alaska, except 
in Bering Sea and its tributary waters. 

6. All matters pertaining to the salmon and all other fisheries of 
Alaska, including the fur seal and sea otter, should be placed in the 
hands of the Commissioner of Fisheries, under the Secretary of Com- 

merce and Labor. The personnel of the Bureau of Fisheries should 
be correspondingly increased, and means provided in the way of 

vessels for travel, to render effective the inspection of the fisheries, 
the investigation of the streams, and the operation of the hatcheries. 
The necessity for expert service, if this inspection is to be maintained, 
is self-evident. It demands a knowledge of the fishes, of the fisheries, 
of fishery apparatus, methods, and products, of statistical methods, 
and the methods and results of fish culture—different kinds of expert 
knowledge which can not often be in the possession of one man, 
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Unless trained men familiar with fishes and fishery gear, methods, and 
products are placed in charge of this work the office of fishery inspector 
should be abolished. 

7. Power should be given to the Secretary of Commerce and Labor 
to make, as occasion requires, such minor regulations as may be 
deemed necessary for the good of the industry, including the closing 
of streams and lakes and of their approaches, these regulations to be 
made on full consideration of the various ways in which different 
fisheries may be affected. 

In justice to the fishing interests of Alaska it is important that all 
these matters receive early consideration. All necessary legislation 
and regulations should be perfected and promulgated as soon as pos- 
sible, so that the canning companies may know the conditions under 
which the fisheries are to be carried on next season and make their 
plans accordingly. 

THE COD FISHERIES OF THE SHUMAGIN ISLANDS. 

Representations having been made to the Bureau that the cod fish- 
eries centering at the Shumagin Islands were becoming depleted, those 
islands were visited by the Alaska salmon commission and inquiries 
made concerning the condition of the fishery. It was found that the 
difficulty of securing remunerative fares is increasing year by year. 
Until recently an abundance of fish was found in the immediate vicinity 
of the islands, but now the fishermen are compelled to go much greater 
distances and the fish average smaller than formerly. It is believed 
by the special commission that the establishment of a cod hatchery at 
Sand Point, Pirate Cove, or some equally good location at the Shu- 
magin Islands would not only conserve this important fishery, but 
build it up to proportions exceeding any previous condition. Sucha 
station would be easy of construction and operation, and its establish- 
ment is strongly recommended. 

FISHES OF THE YUKON RIVER. 

Collections were made by the Alaska salmon commission in the head- 
waters of the Yukon, at Caribou Crossing, Yukon. Territory, Lake 
Bennett, and White Pass. Nine species of fish were found, as follows: 
The Mackinaw trout (Cristivomer namaycush), pike (Hsow luctus), 
Alaska grayling (Thymallus signifer), sucker (Catostomus), blob ( Cot- 
tus), white-fish (Coregonus, 2 species), and white-fish (Argyrosomus, 
2 species). The inconnu (Stenodus mackenziz) was not seen. This is 
the first collection of fishes made in the upper Yukon. 

INVESTIGATIONS IN MAINE. 

The fresh waters of this State have been under investigation for the 
past few years, and some of the results were recorded in the last annual 
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report of the Bureau. The work has been in charge of Dr. W. C. 
Kendall, who has continued his inquiries during the past fiscal year. 

Eagle Lakes of Aroostook County.—Twenty-six species of fishes 
were collected in this region, a greater number than has been found 
in any other locality of like extent in Maine. The food fishes are 
chiefly members of the salmon family, and include the landlocked 
salmon (Salmo sebago), lake trout or togue (Cristivomer namyacush), 
square-tail trout (Salvelinus fontinalis), and white-fish (Coregonus 
labradoricus, C. stanleyi, and C. quadrilateralis). Species conspicu- 
ously abundant in the southern half of the state, such as eels, yellow 
perch, white perch, and pickerel, do not occur in this chain of lakes, 

although yellow perch are not uncommon in the St. Johns River, of 
which Fish River, in this region, is a tributary. 

The landlocked salmon, steelhead trout (Salmo gairdner?), and smelt 
(Osmerus mordax) have been introduced here. The steelhead has not 
since been recognized, but in about ten years the salmon has increased 
greatly in numbers and attained large size, due to the peculiar suita- 
bility of these waters to its needs, and doubtless also to the introduction 
of the smelt, upon which it feeds. In about five years the latter 
species has attained a length of 12 or 13 inches, as ascertained by actual 
measurement. 

Of the three species of white-fishes here represented, Coregonus 
labradoricus is the largest. It reachesa weight of at least 6 pounds, and 
is very abundant. Another form (C. stanleyz, until recently unde- 
scribed) is much smaller, attaining a weight of scarcely more than one- 
fourth pound, but is extremely numerous. It, with the young of the 
others and the smelt, probably affords the bulk of the food of the trout 
and salmon. The round white-fish (C. guadrilateralis) was found to 
reach 1 pound in weight, but seemed to be not abundant. 

This region was visited again in November, 1903, for the purpose of 
ascertaining the identity of a large trout locally known as the ‘* snow- 
shoe trout,” and to study the breeding habits of the various species of 
Salmonidex occurring there. It was considered of importance to fish 
culture to determine the feeding habits of these fishes at their spawning 
time. 

On several occasions young salmon (S. sebago) 6 or 8 inches long 
were observed eating the eggs of trout (S. fontinalis) as they were 
deposited. No salmon were observed upon the spawning grounds, 
owing to their being taken in a weir for fish-cultural purposes by the 
state commission. White-fish ascended the streams, or ‘‘thorough- 
fares,” at night for the purpose of spawning, and were followed by 
large numbers of suckers ( Catostomus commersonii), which were found 
feeding upon the eggs. A few small cusk (Lota maculosa), also, were 
eating the eggs of white-fish, and it was learned that adult white-fish 
feed largely upon the eggs of their own kind and the young upon 
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the eggs of the other species. Not only would spent fish follow up the 
spawning fish and eat their eggs, but gravid females were found to do 
the same thing. The breeding times of the common white-fish and 
Stanley’s white-fish were supposed to overlap because the species were 
‘aptured together, but it appears that the earlier spawner (C. stan- 
leyi) was probably there at this time mostly for the eggs of the common 
white-fish. 

In this locality there are no commercial fisheries, but occasionally 

the native French inhabitants are allowed to net the white-fish under 
restrictions. The fishing as now regulated is chiefly important to the 
sportsman, but the abundance of the white-fish in a lake system of 

such extent suggests a possible commercial fishery under proper regu- 
lations, which would afford to the inhabitants of Aroostook County 
at least a delicious fish for the table, both fresh and cured. <A limited 

net fishery, restricted to the summer months and to certain localities, 

would do no more damage, if as much as is done by fishing on the 

spawning beds, which is now permitted. 
Onion River basin, in Hancock County.—In August and early Sep- 

tember the Union River basin was visited and the general fish fauna 
of the region, especially Green Lake, Branch and Floods ponds, was 
investigated. Attempts were made to secure specimens of the Floods 
Pond saibling, locally known as silver trout, supposed to be Salvelinus 
aureolus, but without success, although various methods were tried. 

In June, 1904, however, another visit was made to Floods Pond, and 
a good collection of this fish was secured. From information fur- 
nished by reliable men and from observation, it appears that the silver 
trout is very much scarcer than formerly, and the fish now caught are 
not so large. There seem to be but a few weeks in May and June 
when they will take a hook. The usual method of fishing is by band 
line in from 30 to 40 feet of water on the outer edge of a reef, the best 
bait, as a rule, being cut chub and fresh, uncooked lobster, though 
occasionally a fish is taken at or near the surface or in deep water on 
a troll, and by live minnow or worm bait. This trout is a rich, fat, 
and delicious fish at this time of year. 

The stomachs of the specimens examined this season usually con- 
tained small smelts. Many were infested with small tapeworms, large 
numbers often being found in the alimentary tract of a single fish. 

Rainbow Lake, in Piscataquis County.—The Bureau having received 

two specimens of a peculiar trout from Rainbow Lake, closely related 

to if not identical with the so-called silver trout of the Union River 

basin, though of a smaller size, it was considered desirable to visit the 
locality in an effort to obtain more and better specimens and to make 
a study of the lake and its inhabitants. 

Although quite large, being about 7 miles long by 2 or more miles 
in extreme width, and fairly deep in places, Rainbow Lake has a very 
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meager fish fauna. Apparently the only species other than the common 
trout and the above-mentioned peculiar trout, is a small minnow 
(Rhinichthys atronasus). The two trouts attain only a small size, sel- 
dom over a pound in S. fontinalis and still smaller in the saibling. 
This is probably due to scarcity of food. 

Presumpscot and Royal River basins.—In these waters and the 
brooks tributary to Casco Bay, special attention was given to smelts, 
trout, and landlocked salmon. There are often found in June, in the 
tidal portion of many of the brooks flowing directly into Casco Bay, 
some silvery trout otherwise indistinguishable from S. fontinalis, and 
sometimes known as ‘‘salters.” Some of these fish caught about the 
middle of June were found to be gorged with young eels of the trans- 
lucent stage. It was a mooted question among the trout fishermen of 
the locality whether the fish came up from the sea or descended from 
the fresh water. 

In June, 1904, an attempt was made to solve the question. Seines 
were used in the pools frequented by the trout at different times of 
tides, and trials were made with hook and line for a long distance 
below the places usually fished. The fish were found only in those 
pools a short distance below high tide limit. While the water is 
rather salt at flood and high tide, it is practically fresh at low water; 
the seines took alewives (Pomolobus pseudoharengus) and suckers (C. 
commersonii) in the pools mentioned. These facts taken together 
indicate that the trout have.descended from the fresh water. 

Smelts begin to ascend the brooks, when the conditions are suitable, 
in the last part of March or early April. The runs continue some- - 
times up to the 1st of May or later. After spawning, the fish linger 
in the brooks for some time, gradually decreasing in numbers, and not 
infrequently dead fish are found. All of the specimens collected were 
spent males. While it was not positively decided whether the death 
of these fish was due to natural causes or to injury received from 
fishermen, the abundance of dead, dying, and fungus and copepod 
infested smelts found in fresh water shortly after the breeding season 
suggests that many smelts die naturally after spawning. 

During spawning, and afterwards while in fresh water, food is seldom 
found in the smelts’ stomachs, though an occasional minnow is met 
with. In one brook sticklebacks and small trout were feeding upon 
the eggs, and in the stomachs of the trout sand was mixed with the 
egos, probably scooped up with them. In another brook, after the 
smelts had disappeared, four species of sticklebacks (Pygosteus pun- 
gitius, Gasterosteus aculeatus, G. bispinosus, and Apeltes quadracus) 
were found filled with recently hatched smelts. Though the mummi- 
chog (Fundulus heteroclitus) was numerous here, no young smelts 

were found in the stomachs. 
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In the spring of 1904, in a brook in Freeport, where in recent years 
the smelts had not appeared except occasionally in very small numbers, 
there was a large run, much like the runs of twenty or twenty-five 
years ago; but owing to the lack of protection on their spawning 
grounds these fish were taken in such numbers that probably few, if 
any, spawned there. 

INVESTIGATIONS IN WESTERN WASHINGTON. 

During the winter of 1903-4 investigations were conducted at Amer- 
ican Lake and other small lakes in the vicinity of Tacoma, Wash., by 
Mr. J. Nelson Wisner, of the division of fish culture, for the purpose 
(1) of determining the physical characteristics of the lakes, includ- 
ing the character, temperature, and depth of the water, character 
of shores, catchment basin, inlets and outlets, with a study of local 
meteorological conditions, and (2) of studying the animals and plants 
inhabiting the different lakes, including a determination of the species 
and a study of their life histories. Particular attention was given to 
the fishes and the adaptability of the lakes to the white-fish and other 
species which have been introduced or whose introduction has been 
contemplated. The inquiries covered more or less fully the following 
waters: 

American Lake.—This is the largest lake of the group, being 
approximately 4 miles long and averaging 1- mile in width, with a 
minimum width of less than 100 yards ’t the narrows joining the 
larger basin to the smaller, which forms the southwest portion of 
the lake, lying toward Lake Sequaillitchew. The outline is irregular, 
the major axis of the lake lying northeast and southwest. The shore 
line is a continuous series of indentations, small coves abounding, with 

some 12 or 15 larger ones. The shores are low and in most places are 
well wooded, as is also the catchment basin, which probably does not 
exceed three times the area of the lake itself. 

. Murray Creek is the only surface inlet to American Lake, and near 

its mouth is about 16 feet wide and 6 to 8 inches in average depth. 
It is only a few miles in length and enters the lake from the southeast. 
The water comes largely from springs and is clear and pure. There 
appears to be no surface outlet to the lake, the drainage probably 
being into Sequallitchew Lake by seepage. 

The average depth of American Lake, based on 42 soundings, is 67 
feet; the maximum depth, 106 feet. Usually the depth increases 
abruptly and close to shore. Temperature observations made from 
March 30 to April 15 show 82.5° as the maximum for the air. The 
surface of the water varied from 46 to 59°, the morning (6 o’clock) 
temperature running from 46 to 52°; the bottom temperature was 
found to be about 48°. 
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The water of this lake is clear and pure and well suited to ordinary 
lake fishes. The species observed were chubs, sculpins, black bass 
(introduced), sticklebacks, suckers, and cutthroat trout. The chubs 
were spawning; the spawning season of the trout had passed. Bass 
thrive in this lake and attain a weight of at least 4 pounds. Trout are 
plentiful and reach a length of 12 to 18 inches. A species of mud 
turtle, a salamander, and a fresh-water mussel were found to be 
abundant. 

The Bureau has planted in various lots 637,000 common white-fish 
(Coregonus clupeiformis) in American Lake. None of the fish has 
been seen since, and it is not known whether any has survived. The 
physical characters do not indicate that this water is suited to the species. 

Steilacoom Lake.—This lake is next in importance to American 
Lake, and its general characteristics are similar. Its greatest length 
is about 1.75 miles, and its greatest width less than one-half mile. 
Clover Creek and Davidson Creek both flow into it near the southern 
end on the east side. The former is a considerable stream, and is said 
to drain Smith, Tule, and Spanaway lakes, which lie to the southeast. 
The outlet of Steilacoom Lake is through Chambers Creek into Puget 
Sound just north of Steilacoom. The water is shallow, the maximum 
depth being but 17 feet, and the average of 17 soundings being only 

12 feet. 
This lake is of interest chiefly because of the fact that the so-called 

small red-fish occurs in it. The species is said to be seen only in 
October, at which time it-is gaffed in considerable numbers. Whether 
it comes up from the sea is not known to the local residents. The 
other fishes of the lake are chubs (two species), cutthroat trout, large- 
mouth black bass (introduced), sculpins, and sticklebacks. 

Sequallitchew Lake.—Southwest of American Lake and only a few — 
rods from it is Sequallitchew Lake, which is about 1.5 miles long and 
less than one-fourth mile wide, and has a maximum depth of about 17 
feet. It has no tributary streams, and its outlet is through Sequallit- 
chew Creek to Puget Sound. The shallow, muddy bottom and the 
high temperature of the weter do not indicate that this lake is suited 
to white-fish. It is, however, a fairly good trout lake, the cutthroat 
trout being abundant. 

BIOLOGICAL INVESTIGATIONS ON THE COAST OF CALIFORNIA. 

Early in the calendar year 1904 arrangements were perfected which, - 
provided for a cooperation of Stanford University and the University 
of California with the Bureau of Fisheries in a physical and biological 
survey of the waters of the coast of California, and the steamer A/da- 
dross was assigned to the investigation. General direction of the work 
was placed in the hands of President David Starr Jordan, of Stanford 
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University, and Dr. William E. Ritter, professor of zoology in the 
University of California. ; 

The investigations were begun at San Diego March 1, 1904, and 
were carried on in that vicinity for more than one month. Various 
localities on that part of the coast were examined, especially Cabral 
Bank and vicinity and the deep water beyond the 2,000-fathom curve. 
La Jolla submerged valley and the region about Coronado Island 
also received attention. In all, 82 dredging and 12 plankton stations 
were occupied, and plankton work was done at many of the other sta- 
tions. Considerable attention was given to certain hydrographic mat- 
ters, and current observations were continued for several days on and 
in the vicinity of Cabral Bank with interesting results. Numerous 
soundings in this locality resulted in establishing the extension of 
Cabral Bank several miles farther northward than it appears on the 
Coast Survey charts. As this bank is the chief fishing ground in the 
San Diego district, this discovery is regarded as one of the most 
important results of the month’s work. 

The few dredge hauls made beyond the 2000-fathom curve proved 
of much interest. The abundance of life and the character and con- 
formation of the bottom indicate this to be a field promising very 
rich results. Mention should also be made of the few hauls in the 
1000-fathom sink between Point Loma and Cortez Bank. These 
mark a locality which also promises interesting results for future 
examination. 

Certain areas, particularly the Coronado submerged valley, were 
found to be very rich in bottom life, while others proved rather bar- 
ren. One of the interesting problems for future inquiry in this 
region will be to determine accurately the areas of distribution and 
to correlate this distribution with the conformation of the bottom and 
the character of the bottom deposits. 

The groups of animals most abundantly represented, both as to 
species and genera, and individuals, were found to be the glass sponges, 
the actinians, all the classes of echinoderms excepting the crinoids, 
and the crustaceans. The fish fauna is not particularly rich nor varied. 
A large quantity of plankton material was collected, though the work 
in this field was less satisfactory than the bottom collecting. 

After the completion of the work about San Diego, some investiga- 
tions were made off the Santa Barbara Islands in order to connect the 

San Diego work with the investigations which were to be taken up at 
Monterey Bay. 

The survey of Monterey Bay was carefully planned, and occupied 

the remainder of the fiscal year. The Coast Survey signal stations 
were reestablished, thus making it possible for all dredging and other 
stations occupied by the A/batross to be accurately indicated upon 
the chart. The geographic distribution of the various species inhab- 
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iting the bay received consideration, and that of the sessile or fixed 
species can be accurately platted on the map. 

INVESTIGATIONS IN ARIZONA. 

Early in January Mr. Fred M. Chamberlain, naturalist of the 
steamer Albatross, was detailed to study the physical and biological 

features of the Gila River basin in Arizona. Observations were car- 
ried on at Yuma during the last half of January and the month of 
February, and during March and April visits were made to most of 
the streams in the Gila basin. The physical characteristics of the 
streams were determined and their suitability for fish-cultural work 

fully considered, it being important that these streams be examined 
before irrigation operations shall have seriously modified their charac- 
ter. The results of these observations will be given in detail ina 
report now in course of preparation. 

INVESTIGATION OF SMALL LAKES OF NORTHERN INDIANA. 

The examination of the small lakes of northern Indiana, begun some 
years ago, was continued during a portion of the summer of 1903 and 
for a few days in June, 1904. ‘The investigations of the present fiscal 
year, as heretofore, were under the general direction of Dr. Barton 
W. Evermann and were carried on by Dr. J. T. Scovell, of Terre 
Haute, Ind. The inquiries were directed chiefly toward securing data 
concerning the food of the various food and game fishes occurring in 
these lakes, and, second, toward determining the species and habits of 
the aquatic plants and their relation to the animal life of the same- 
waters. The principal investigations were carried on at Lake Maxin- 
kuckee, but more or less work was done at Bass Lake, Lake Manitau, 
Tippecanoe Lake, and Twin Lakes. 

DISEASES AND PARASITES OF FISHES. 

The study of the diseases and parasites of fishes was continued by 
Mr. M. C. Marsh, assistant assigned to the subject of fish pathology, 
and a number of special investigations were made at different fish- 
cultural stations of the Bureau. 

The gas-bubble disease.—The mortality from this cause at Woods 
Hole, Mass., and at Nashua, N. H., received attention in the summer of 

1903. August and part of September were spent in investigations, 
supplementing those already published, and, jointly with Prof. F. P. 

Gorham, of Brown University, some important additions to the sub- 
ject were made. Simple methods of de-aeration of water supercharged 
with dissolved air were again effective at Woods Hole in preventing 
symptoms of this disease, and, later in the year, when the leaky suction 
pipe supplying the aquaria and hatching tanks had been replaced by a 
new, impervious one of iron, all trouble from gas disease disappeared. 



110 REPORT OF THE COMMISSIONER OF FISHERIES. 

At the Nashua station the investigations were continued in the spring 
of 1904. They were directed chiefly to the water supply and consisted 
of determinations, made at the station, with field apparatus, of the 
dissolved air in samples of water taken from many different sources 
of the station’s water system. The results of these analyses show 
that the whole station water supply except the Pennichuck, or 
Nashua city water, has an abnormal content of dissolved air. All such 
sources of supply are abnormally high in nitrogen and some of them 
are at the same time deficient in oxygen. The constantly flowing sup- 
ply is mainly from two sources, one being artesian wells, the other a 
large reservoir pond fed chiefly by springs. This latter supply is in 
somewhat better condition by the time it reaches the fish ponds or 
troughs than is the artesian supply. In no case is the excess of nitro- 
gen very high, and in only a few is the deficiency of oxygen very 
great, but either is enough to cause some loss of fish and the effect of 
the combined evils is believed to be mainly responsible for the mor- 
tality among younger fish at the station and for the poor condition of 
some of the adult stock. 

The fact that water with an excess of nitrogen is unhealthful for 
fishes, and that it may be corrected and rendered harmless by a suffi- 
cient exposure to the air, is shown more by the experience at the 
Woods Hole station than at Nashua. At Nashua it is not easy to apply 
this remedy on a large scale. One experiment, however, indicates 
that it has a like effect. Two troughs, each containing 6,000 to 7,000 
brook-trout fry, were supplied with water form the reservoir pond. 
One was lowered to the ground and the water entered it from a box 
with a finely perforated bottom and after a fallof some 3 feet. In the 
other, the water entered more directly. At the end of nine days the 
loss in the former trough was 645; in the latter 2,583. The exposure 
of the water to the air had evidently reduced the loss 75 per cent. 
The device reduced the nitrogen and increased the oxygen, but not all 
the excess of nitrogen was removed nor did the water become quite 
saturated with oxygen. Without doubt, were the exposure process 
carried further, perhaps by one or two repetitions, all the excess of 
nitrogen would have been removed and the full amount of oxygen 
added, but on account of the lack of sufficient fall this can not be done. 

While a deficiency of oxygen is readily corrected by fall and exposure, 
it is with difficulty that an excess of nitrogen is completely removed. 
It appears, nevertheless, from the analysis of the creek outflow, which 
is the whole Nashua supply after it has flowed through the ponds, 
flumes, etc., that this water has been almost completely corrected of 
its air defects. Therefore it might be used again, and if the hatchery 
and ponds were moved to a point below, a good supply would be at 
hand. But this is not to be advised. If there were provided a fall 
considerably greater than at present is possible, and the whole station 
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supply were brought together, the trouble could then be corrected by 
devices that would afford an extensive contact with the air. This 
would require a pumping plant to raise the water, and the plan would 
probably be best carried out by digging one or more large wells which 
would increase the volume of supply and gather it convenient for 
pumping. This, however, would be expensive in first cost, and a con- 
tinuing expense thereafter, and is not to be recommended. 

The simplest, least expensive, and best plan for increasing and 
improving the water supply of the station is believed to be to tap 
Colerain brook and bring its water to the hatchery. This brook rises 
in the drainage ditches of a meadow, and flows some 2 miles to the 
Nashua River. It is at present asomewhat depleted trout stream, and 
its water is to all appearances of suitable quality for fish-cultural pur- 
poses. Two determinations show it to have a proper content of dis- 
solved air, which could hardly fail to be the case, since it is a small 
brook well exposed to the air by its length and the nature of its bed. 
Shortly before reaching the river it skirts closely the Fisheries reser- 
vation. The volume of water carried by it is subject to considerable 
seasonal variation, but is greatest in the winter and spring when most 
needed, and if carried to the hatchery would probably be sufficient to 
provide for all the eggs. It could be supplemented by Pennichuck 
water if necessary. The water of all the hatchery wells could then be 
diverted directly into the ponds—without flowing through the troughs— 
and at the same time could be aerated and de-aerated considerably on 
the way. Since the Colerain supply can itself be turned into the ponds 
from the hatchery troughs, the water of the ponds will be very greatly 
improved. The artesian wells rising in the ponds themselves can in 
most cases not be improved, since they scarcely rise above the level of 
the pond water, and experience may show would be better plugged 
up. This may apply also to the larger wells rising in the ponds. 

With the Colerain supply available for the hatchery, the water of 
the reservoir pond could be applied to the fish ponds only, as it is at 
present in part. It receives considerable exposure to the air in the 
flume on the way to the ponds. This addition to the water supply of 
the station is expected to prevent most of the losses now occurring 
each season. 

Plans and estimates are already available, the route from the brook 
to the hatchery having been previously surveyed by the engineer’s office 
for the purpose of supplying the hatchery. The project was aban- 
doned at that time in favor of Pennichuck water, the use of which 
entails an expense at meter rates and is not intended to be continuous. 

It is interesting to note that the Pennichuck water which supplies 
the city of Nashua is, at its source in artesian wells, greatly deficient 
in oxygen and has a marked excess of nitrogen, and would certainly 
kill brook trout. In its course to the pumping station it is thoroughly 
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exposed to the air by its flow as a creek of many falls and cascades, 
and this corrects it completely. 

Water supply at White Sulphur Springs station.—A visit was made 
to White Sulphur Springs station in January and February to investi- 
gate the mortality among trout fry there. It was shown that the sta- 
tion water varied from time to time in its supply of dissolved oxygen, 
and was for a part of the time markedly deficient in oxygen. There 
was possibly at the same time a deficiency in the nitrogen dissolved, 
but the necessary apparatus to determine this was not available at that 
time. An aerating and de-aerating apparatus ona small scale was put 
in practice by lowering one trough to the floor and passing its supply 
through a perforated box, the water falling a few feet in slender 
streams. This arrangement caused a marked reduction in the losses, 
but did not entirely prevent them. The presumption is that a more 
complete process of the same sort would correct the water entirely. 

Mortality at Allentown, Pa.—In October and November study was 
made of a mortality among brook-trout fry at the Allentown hatchery 
of the Pennsylvania Board of Fish Commissioners. The disease 
proved to be an anemia which was finally ascribed to long continued 
housing of the fry in large numbers in hatchery troughs. The prog- 
ress of the disease in the affected brood could not be arrested, but 
terminated naturally, leaving a considerable percentage of fry in 
apparently good condition. 

Contamination of oysters at Great South Bay, Long Island.—Repre- 
sentations having reached the Department of State through certain 
officials in London that oysters received from New York were con- 
taminated with sewage and presumably with typhoid germs, the matter 
was taken up by the Bureau, and in February an examination was made 
of certain oyster beds at Great South Bay, from which the contam- 
inated oysters were alleged to have come. 

Oysters freshly taken from the beds named, and similar oysters held 
for two or three days in floats on the bay shore were examined bacterio- 
logically and were wholly free from sewage contamination. At 
Patchogue, oyster beds were found exposed to sewage, and though 
oysters taken from them were also free from sewage at this time, 
some danger must have existed, especially at other seasons. The prac- 
tice of floating oysters close to shore, even when not at the mouths of 
creeks or rivers, was found to be more or less a menace to the health 

of oyster consumers. 

The oysters alleged to have been impure were taken in November 

and December, while the investigation was made in February follow- 
ing. Though the beds were then found free of contamination, the 
method of floating the oysters near shore might easily result in their 
contamination during the warmer months of the season, and it is 
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regretted that the region in question can not be entirely free from 
suspicion of having sent out polluted oysters. The situation is fully 
appreciated by the oyster dealers and the local authorities, and it is 
believed no further danger need be feared. 

Disease at Cold Spring Harbor, New York.—In May and June a 
visit was made to the Cold Spring Harbor station of the New York 
Forest, Fish and Game Commission, to examine into the cause of 
a serious mortality among yearling and adult brook trout. This 
was determined to be due to a parasite, Lymphosporidium truttx, 
described by Professor Calkins. The disease destroyed nearly all 
the older trout, and advanced, entirely unchecked by remedies. It is’ 

believed to be amenable to control as respects future outbreaks by 
cementing the ponds, by the practice of disinfection to kill all stages 
of the parasite, and by avoiding too heavy a stock of yearling and 
older trout. 
Menhaden mortality in Narragansett Bay.—In May and June an 

extensive mortality among menhaden occurred in Narragansett Bay, 
and the disease was also found at New Bedford. By the last of June 
the mortality seemed to have ceased. Prof. F. P. Gorham, of 
Brown University, investigated the disease by making cultures from 
the dying or dead menhaden, and obtained a bacterial organism in all 
eases. At the close of the fiscal year he was studying the relation of 
the organisms to the disease. 

Besides the more detailed inquiries, Mr. Marsh made special inves- 
tigations concerning diseased fish, contaminated water supply, and 
other difficulties besetting fish-cultural operations at Northville, Mich. ; 
Wytheville, Va.; Erwin, Tenn.; Allentown, Pa.; and Nashua, N. H. 
During the spring of 1904 an exhibit of bacterial organisms patho- 
genic to fishes and of others related to the fisheries was prepared for 
display at the Louisiana Purchase Exposition. 

WOODS HOLE LABORATORY (DR. F. B. SUMNER, DIRECTOR). 

The laboratory of the Bureau at Woods Hole, Mass., was thrown 
open on the 16th of June, 1903, for the nineteenth summer since the 
establishment of its present quarters, and scientific work was in prog- 
ress until the end of September. The work accomplished during the 
season is summarized below, together with especial mention of certain 
important lines of work which were planned and commenced. 
Equipment.—In addition to the large laboratory room with 9 tables, 

there were 14 private rooms at the disposal of investigators, all of 
which are provided with gas and electricity, and otherwise equipped 
for research. To this must be added the library, supply room, and 
aquarium, as well as the main hatching room, which, as usual, was 
available for laboratory purposes from the end of the lobster-hatching 

F. C. 1904—8 
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season, early imJuly, and certain other portions of the fish-cultural 
plant which were also at the service of investigators. arly in the 
summer important improvements were made in the plumbing of the 
main laboratory, and some others have been authorized which will be 
completed before the opening of another season. 

The steamers sh Hawk and Phalarope, the launch Blue Wing, and 
two smaller launches were available during the whole or part of the 
season; also a catboat and an abundance of rowboats. 

Fish pounds were set this vear in Buzzards Bay at points not far 
from the station. A daily record was kept of the species taken, 
together with a rough estimate of the number of each. Such records, 
which have been kept for many years past, furnish valuable data con- 
cerning the annual migration of fishes. (The pounds also constitute one 
of the important sources of supply for the materials of investigation. 

One floor of the large residence building was, as usual, at the service 
of those employed by the Bureau to carry on special investigations. 

Staff.—The staff of the laboratory during the season comprised a 
director, a librarian, a secretary, five salaried investigators, working 

upon special problems of interest to the fisheries, an assistant in charge 
of the supply room, an assistant in charge of the fish pounds, and nine 
assistants employed in miscellaneous work in the laboratory and in 
the field. To the above list must be added a collector, who is per- 
manently attached to the station, and the crews of the various vessels 
while these are in the service of the laboratory. 

Collecting trips.—Leaving out of account the daily visits to the 
pound nets, about 40 collecting trips were made by the smaller steam 
craft to various localities in the vicinity, and 15 dredging trips by the 
Fish Hawk, whose operations were confined almost exclusively to 
Vineyard Sound. Mention should also be made of the work of two 
assistants in camp at Menemsha Bight, Marthas Vineyard, where they 
were engaged for four days in noting the fish taken in the numerous 
traps at that point, and of a journey to Provincetown in quest of data 
relating to the food of the dog-fish. The collection and preservation 
of fishes, fish parasites, and other material of biological interest was 
continued as usual. 
Seminar.—A seminar, or research club, was established early in the 

season, and thereafter met weekly until near the close of the summer. 
It was thought that cooperation might be profitable in certain lines of 
research, and in general it seemed desirable that there should be some 
recognized medium through which the investigators might profit by 
the results of each other’s work. The experiment proved entirely 
successful, and the meetings were well attended. 

Catalogue of local fauna and flora.—The completion of a catalogue 
of the fauna and flora of the region as far as known was commenced 
by the director in cooperation with several others. The work as 
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projected contemplates much more than a catalogue in the sense of a 
mere list of species; certain data of practical or scientific interest are, 
when available, recorded for each animal and plant form. In order to 
admit of indefinite expansion, the whole record will be put in the 
form of a card catalogue, with eleven cards for each species. A fair 
start has already been made in this work, many of the principal reports 
and synopses having been abstracted, and records of about 750 species 
having been entered. 

Biological survey of Vineyard Sound.—The Fish Hawk arrived at 
Woods Hole on the 19th of July and remained until September 10, 
during the greater part of which period she was at the disposal of the 
laboratory. It was thought that the admirable facilities for dredging 
possessed by this vessel could be put to greatest advantage by carrying 
out a systematic survey of the bottom of Vineyard Sound, a task 
which had not been undertaken since the days when Professor Verrill 
and his associates gathered the material for their reports on the inver- 
tebrate fauna of these waters. 

Accordingly, dredgings were made at intervals of three-fourths of 
a mile along parallel lines crossing the sound, these lines being 1 mile 
apart. Various sorts of dredges were employed, according to the 
character of the bottom; the usual physical data—density of water, 
character of bottom, temperature, etc.—were recorded for each station, 
and material for a sara record of the biological data was preser ae 
In all, 82 stations were occupied in Vineyard Sound, ranging from 
Nobska Point to Gay Head. It is intended that these dredgings shall 
be continued and supplemented by thorough work upon the shore life. 
of this region, thus completing a biological survey of these waters. 
The relation which such a survey would bear to the catalogue above 
discussed is obvious. 

In addition to the above dredgings, a trip was made to Crab Ledge, 
a shoal about 7 miles east of Chatham, on Cape Cod, where 7 stations 
were occupied. 

Miscellancous investigations.— The results of the following investi- 
gations, which were conducted wholly or in part at the laboratory 
during the summer of 1903, will be embodied in special reports to be 
published by the Bureau: 

1. The stomatopoda of the Albatross Hawaiian Saunas 2. Brachyura of the 

Woods Hole region. By Robert Payne Bigelow, Ph. D., instructor in biology, Mas- 

sachusetts Institute of Technology. 

Studies upon carp. By Leon J. Cole, Austin teaching fellow in zoology, Harvard 

University. 

The food of certain fishes of little or no food value. By Irving A. Field, Denison 

University. 

Causes of certain fish diseases. By Frederic P. Gorham, Ph. D., associate pro- 

fessor of biology, Brown University. 
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The parasites of fishes. By Edwin Linton, Ph. D., professor of biology, Washing- 

ton and Jefferson College. 

Physiology of the lateral-line organs of fishes. By George H. Parker, Ph. D., 
assistant professor of zoology, Harvard University. 

A synopsis of the annelids of the Woods Hole region. By J. Percy Moore, Ph. D., 
instructor’in zoology, University of Pennsylvania. 

The total number of investigators who availed themselves of the 
privileges of the laboratory during the summer was 30, the greatest 
number at any one time being 20. These men represented two goy- 
ernment departments and 16 educational institutions, ranging from 
Alabama to Vermont and west to Illinois. The nature of their inves- 
tigations is indicated below: 

Artificial sea waters as tested in aquaria.—At the suggestion of Mr. W. de C. Ravenel, 

representative of the Bureau of Fisheries at the St. Louis Exposition, experiments 

were made under authority of the Secretary of Agriculture and of the Commissioner 

of Fisheries, to determine, if possible, how far it may be practicable to make 

artificial sea water capable of sustaining marine plant and animal life. This work 

was conducted by Dr. Rodney H. True, physiologist of the Department of Agricul- 

ture, assisted by Mr. W. O. Richtman, of the Department of Agriculture, and Mr. 

Grant Smith, graduate student of Harvard University. 

Experiments were made with artificial sea water prepared in two ways: (1) By 

dissolving in distilled water the complete salts of the sea, obtained by evaporation; 

(2) by dissolving in distilled water chemically prepared salts in proportions deter- 

mined by analysis. The Challenger analyses by Dittmar were used. Aquaria were 

provided with artificial waters prepared according to each of these methods and with 

sea water dipped from the current at the end of the wharf at the Woods Hole station. 

Two sets of such aquaria were prepared: (1) Standing aquaria kept at constant salt 

content by the addition of fresh water; (2) aquaria through which a small stream of 

water was kept flowing, providing thereby a system of closed circulation. 

Aquaria thus prepared were stocked with both plant and animal life, the plants 
most used being green forms common at Woods Hole—Cladophora, Enteromorpha, 

Ulva, and Aghardiella tenera. Many types of animal life were studied, including 

especially sea anemones (Metridium), starfish (Asterias), medusee (Gonionemus), 

squid (Loligo), and fish (silversides, scup, pipe-fish, ete.). The general result may 

be stated as follows: Sea anemones seemed to flourish in all the media during the 

period under observation. Starfish survived and behaved normally in the water 

made from evaporated sea salt, but in some cases showed symptoms of injury in the 

synthetic solution. Gonionemus survived for several weeks in both solutions, but 

appeared to suffer from its contact with other forms of life in the aquaria. The squid 

could not be made to survive for more than a few days in any medium, artificial or 

natural. It died in the synthetic solution in less than ten minutes, with violent 

symptoms, but survived in the other artificial solution as long as in the natural sea 

water. Fish, including delicate forms like Menidia, seemed in all cases to live as well 

in the artificial solutions as in the natural. Severa] other forms of fish and inverte- 

brates were tested in various ways, with the general result that the artificial solution 

made from the salt obtained by evaporation permitted survival to a degree not clearly 
different from that seen in sea water. The synthetic artificial solution seemed equally 

favorable to most forms, but distinctly less so to a few. 

The edible lamellibranchs as a source of infection.—This research was conducted by 
Dr. George Wilton Field, of the Massachusetts State Board of Health, assisted by Dr. 

C. A. Fuller, and involved a study of the relations between shellfish and sewage 

bacteria, with experiments designed to answer the following questions: (1) Are 
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sewage bacteria ( Bacillus coli, the type form) normal and usual inhabitants of shell- 

fish? (2) How soon after the introduction of B. coli into the water does it appear in 
the clam? (3) How long does B. coli live in ordinary sea water? (4) How long, 

under normal conditions, does B. coli remain alive and active in the intestine of shell- 

fish? (5) Is it probable that the shell-fish digest B. coli and thus incidentally act as 

purifiers of the sewage-polluted waters, and further, that by digesting #. coli, shell- 

fish may after a time become free from sewage bacteria and therefore harmless as 
food for man? (6) Examination to ascertain what anatomical region is most certain 
to give a true index to the presence of B. coli. > 

The methods used by Doctor Field and Doctor Fuller for securing proper conditions 

of infection with Bacillus coli and for maintaining the normal conditions of life for 

the clams proved satisfactory. The results will probably be published by the 

Massachusetts State Board of Health in its annual report and are believed to be of 

considerable importance. 

The lobster problem.—At the request of Capt. J. W. Collins, chairman of the fish 

and game commission of Massachusetts, Doctor Field secured at Woods Hole and 

Cuttyhunk important data concerning the lobsterindustry, bearing upon the biological 

importance of preserving the adult lobsters and permitting the catching of immature 

ones. Figures were obtained indicating the commercial value, in terms of edible 

meat, of lobsters 8.5, 9.5, and 10.5 inches long; also the weights and measurements 

(length, weight, and diameters of chele, thorax, and abdomen) of upward of 800 

newly caught lobsters coming from different sections; and some observations were 

' made upon the relative numbers of mature and immature lobsters in the ocean. In 

connection with the recommendation of a law which would insure the perpetual 
protection of the adult lobster, experiments were made looking toward the adoption 

of a pot which would exclude lobsters above 11 inches in length and permit the 

escape of those under 9inches. The result of this would be the automatic regulation 
of lobster catching to practically only those sizes between 9 and 11 inches. 

The food of marine birds.—Lynds Jones, M. 8., instructor in zoology, Oberlin Col- 

lege. These investigations were made on Weepecket, Penikese, and Muskeget 
islands. Stomachs of young terns were examined, and the feeding of the young by- 

the parent, as well as the feeding of the adult birds, was carefully noted. Mr. Jones 

gives the following estimate of the tern population of the various islands where they 

nest: Weepecket, 2,000; Penikese, 10,000; Muskeget, 80,000; total, 92,000. Thetwo 

species (Sterna hirundo and S. dougalli) are represented in about the proportion of 2 

to 1. The feeding habits and the food of the two are the same. The number of 

fishes eaten in this region by terns in the course of one day is estimated by Mr. Jones 

as follows: Sand launce (Amimodytes americanus), 736,000; chogset ( Tuutogolabrus 

adspersus), 73,600; mullet (Mugil curema), 36,800; pollock (Pollachius virens), 27,600; 

clupeid fish (Clupea or Pombolobus) 27,600, and flounder ( Pseudopleuronectes ameri- 

canus), 18,400. Mr. Jones concludes that the number of food fishes consumed by 

terns is a negligible quantity. The food of the gulls, loons, kingfishers, osprey, and 

ducks was not studied. 

The bactericidal properties of sera of marine animals.—G. F. Ruediger, M. D., Memo- 

rial Institute for Infectious Diseases, Chicago (Rush Medical College). The object 

of this work was to find a normal blood serum in cold-blooded animals which would 

be destructive to streptococci. Sera from butter-fish, dog-fish, conger eel, flounder, 

mackerel, dusky shark, sand shark, scup, squeteague, butterfly-ray, sting-ray, com- 

mon skate, squid, lobster, spider crab, king crab, snapping turtle, painted turtle, and 

spotted turtle were used. Streptococci were found to grow well in all of these er-, 

excepting those of the painted turtle and spotted turtle. These two sera seemed to 

kill large numbers of organisms from some cultures of streptococci, other cultures, 

however, not being affected. Heating the serum destroyed its bactericidal prop- 

erties. An attempt was also made to immunize the dog-fish, but lack of time pre- 

vented conclusive results. 
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A statistical study of Fundulus majalis, with a view to the determination of selective char- 

acters.—Francis Bertody Sumner, Ph. D., instructor in zoology, College of the City 

of New York, and director of Woods Hole Laboratory. 

In addition to this work the compilation of the catalogue of the fauna and flora of 
the Woods Hole region, elsewhere referred to, was conducted by Doctor Sumner, 

with the assistance of Mr. Raymond C. Osburn, graduate student, Columbia Univer- 

sity, and others. 

The color changes of fishes.—F. C. Carlton, graduate student, Harvard University. 
Experiments upon phototactie responses of star-fish.—Grant Smith, graduate student, 

Harvard University. 
Studies of the morphology of Hydromeduse.—Henry Farnham Perkins, Ph. D., 

instructor in biology, University of Vermont. 

Minute structure of the rods of the retina of jfishes.—Arthur D. Howard, M. §., grad- 

uate student, Harvard University. 

A study of a parasite of the oyster (Bucephalus cucullus McC.).—John Y. Graham, 

Ph. D., professor of biology, University of Alabama. 

Collection of material for histological studies.—Ulric Dahlgren, M. 8., assistant pro- 

fessor of histology, Princeton University. 

(1) Dimorphism in Metridium marginatum. (2) The blood parasites of the turtle.— 

Clarence W. Hahn, A. M., graduate student, Harvard University. 

The effect of heredity on the dimorphism exhibited in the optic chiasma of teleosts.— 

Austin P. Larrabee, A. M., graduate student, Harvard University. 
The reaction of eyeless fish to light—Joseph A. Long, graduate student, Harvard — 

University. 

Comparative study of muscular tonus.—Samual Steen Maxwell, Ph. D., instructor in 

physiology, Harvard Medical School. 
Studies on the phosphorescence of ctenophores.—Amos W. Peters, Ph. D., instructor 

in physiology, University of Illinois. 

Studies of the gregarines.—George G. Scott, M. A., tutor in the College of the City 

of New York. 

Phototaxis in Copepoda.—John A. Shott, A. M., professor of biology and physics, 

Westminster College. 

(1) Crustacean metamorphosis. (2) Studies of the head and alimentary canal of 
Diptera.—Millett T. Thompson, Ph. D., instructor in zoology, collegiate department, 

Clark University. 

BEAUFORT LABORATORY (DR. CASWELL GRAVE, DIRECTOR). 

At the beginning of the fiscal year the laboratory at Beaufort, N. C., 
had been open for over a month, and it was continued in operation 
until September -30; during July and August all of the rooms were 
occupied by investigators and student assistants. The facilities of the 
laboratory had been improved in the preceding fiscal year by the 
installation of a pumping plant, and during the summer of 1903 it 
was possible to keep living material for study in the laboratory and to 
maintain an instructive exhibit in the aquaria, where from 50 to 200 
live animals, principally small and moderate sized fishes, with a few 
species of invertebrates, were on exhibition daily. Owing to the lack 
of light and aeration in the large tanks, it was found impossible to 
maintain an exhibit of tae iarger species of fishes, but plans for over- 
coming this difficulty are now under consideration. The laboratory 
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fleet has been augmented by the addition of a sharpie and two skiffs, 
and during the season of active operations consisted of the launch 
Petrel, the sharpie Cero, and 8 rowboats, all of which were in almost 
constant use. The Petre/ and the Cero were employed in carrying on 
a biological survey of the waters in the vicinity of Beaufort, and in 
collecting materials for the use of investigators in the laboratory. The 
Petrel was also used in experiments in oyster culture carried on jointly 
by this Bureau and the North Carolina Geological Survey. 

The oyster experiments and investigations in Pamlico Sound promise 
important economic results. Thirty plants have been made during 
the year, making a total of 35 plants in 13 localities now under the 
supervision of the laboratory. Progress has also been made in the 
collection of data relating to the status of private plants and in col- 
lating the experiences of those who have at various times attempted 
oyster culture in Pamlico Sound and vicinity, all of which have a 
bearing upon the feasibility of state encouragement of the industry. 
The biological survey contemplates the assembling of a museum, the 
collection of all possible information concerning the rich fauna in the 
vicinity of Beaufort, and the preparation of a catalogue and charts 
showing the local distribution of the various species, their time of 
occurrence, food, enemies, parasites, breeding habits, etc., as well as 
the economic status of those species which are utilized by man. Dur- 
ing the season considerable progress has been made in this undertaking, 
and besides the collection, preservation, and labeling of specimens, 
numerous notes have been made relating to the fishes of Beaufort and 
adjacent waters. In addition to many species which they do not recog-- 
nize, 50 species of fishes are known to the fishermen, and about 30 of 
these have or have had an economic value at Beaufort. Work of a 
similar character is being carried on with the invertebrates, and, as 
opportunity presents, the scope of the survey will be extended both 
geographically and with reference to species. It is believed that the 
catalogue, as it becomes more exhaustive, will furnish information of 
great economic and scientific value. 

During recent years there has been an increase in the importance 
and value of the clam as a fishery product in the vicinity of Beaufort, 
and in recognition of this steps have been taken toward an investiga- 
tion of the natural history of the species and of the economic signifi- 
cance of present methods of the fisheries. In May, 1903, arrangements 
were made to carry on experiments in clam culture jointly with cer- 
tain persons industrially engaged in the business. Suflicient time has 
not elapsed for the attainment of any results. 

The observations on the diamond-back terrapin begun in 1902 have 
not been actively prosecuted, as superior opportunities have been pre- 
sented elsewhere for the conduct of this work by the Bureau. 

- 
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During the summer of 1903 thirteen persons at the laboratory 
carried on special lines of investigation, which are summarized below: 

The early development of an ascidian ( Cynthia sp.) was investigated by Prof. W. Kk. 

Brooks, of Johns Hopkins University, during two weeks in September, in order to 

compare certain structural characters of the eggs and larvee and certain features in 

the development with corresponding stages in Salpa. 

The study of Phoronis architecta, began by Mr. R. P. Cowles, of Johns Hopkins 

University, two years ago, was completed, and the study of the development of a 

species of Ascarus parasitic in the toadfish, also a research on the cell lineage of 

Axiotheca murosa, a species of annelid found in the vicinity of Beaufort, were taken up. 

Studies of peculiar ecelenterate larvee, which present divergences from other larval 

ccelenterates already described, were conducted by Mr. L. R. Cary, of Johns Hop- 

kins University. The specimens were taken in the tow nets, and from the small 

actinians developed from them it appears that the species is Paractis rapiformis. 

The effect of X-rays on the development of the chick was studied by Mr. P. K. 

Gilman, with results that are expected to exert influence on certain lines of surgery. 

Living eggs of Fusciolaria tulipa and the method of ingestion by the few fertile 

eggs of the large number in the same capsule which never undergo development 

were subjects of investigation by Dr. O. C. Glaser, of Johns Hopkins University. 

Studies on the breeding habits of the pipefish were continued by Mr. E. W. 

Gudger, of Johns Hopkins University, the method by which the female transfers 

her eggs to the brood pouch of the male being especially observed. Material was 
preserved to serve as a basis for a study of the embryology of the species. 

About 275 species of insects occurring in the vicinity of Beaufort were collected by 

Mr. Franklin Sherman, jr., and notes were made relating to the habits, comparative 

abundance, and other matters concerning 32 species. Special attention was paid to 

species of economic importance, viz., the harlequin, cabbage bug, chinch bug, cotton 

louse, cabbage louse, spotted melon beetle, striped melon beetle, spotted belidnota, 

herbivorous lady beetle, pine weevil, potato beetle, tortoise beetles (3 species), horse- 

flies (3 species), apple-tree tent-caterpillar, bean-leaf beetle, house fly, large corn- 

stalk borer, corn-hill beetle, and blister beetle. 

Collections representing 380 species of Hydromeduse were made by Mr. Samuel 

Rittenhouse, of Johns Hopkins University, who also preserved material for work on 

the development of Turritopsis. : 

The plankton of the harbor was studied by Dr. Adolf Reichard, and material was 

collected for a research on the development of Appendicularia. 

The collection of annelids at the laboratory was rearranged, labeled, and studied 

by Mr. Clarence A. Shore, of Johns Hopkins University, who also made additional 

collections whenever the tides and weather permitted, obtaining several hitherto 
unrepresented species and bringing the total number up to 52. 

The alge of the region were studied by Mr. W. D. Hoyt, of the University of 

Georgia, 54 species being collected. Notes on the structure, habitat, and reproduc- 

tion characteristics of each were filed in the laboratory catalogue. 

Fishes of the vicinity of Beaufort were collected by Mr. George T. Bean, a number 

of species obtained whose occurrence was before unknown bringing the list up to 119. 

Records of the food, breeding habits, and economic importance were preserved. 

The study of a destructive parasite of the oyster, a trematode of the genus Gaste- 

rostomum, was continued by Dr. D. H. Tennent, of Johns Hopkins University, who 

has traced the complete life history of this worm. The adult form lives in the 

alimentary canal of several species of Beaufort fishes. 
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By A. B. ALEXANDER, Assistant in Charge. 

SUMMARY OF THE WORK. 

The work of this division during 1904 included a statistical canvass 
of the salmon fisheries of Alaska for the years 1901, 1902, and 1903, 

and of the salmon-canning industry of Washington, Oregon, and Cali- 
fornia for the season of 1903; an investigation of the fisheries of the 
South Atlantic and Gulf States for 1902, including inquiries into the 
alligator and otter industries of the interior waters of Florida; a can- 
vass of the New England fisheries and those of the interior waters of 
New York and Vermont for 1902; of the Hawaiian Islands for 1903, 
and of the shad and alewife fisheries of North Carolina for the season 
of 1904. At the close of the year an investigation of the Great Lakes 
fisheries was in progress, and a study of the fishery products on exhi- 
bition at the Louisiana Purchase Exposition had been undertaken. 
These inquiries were conducted through the regular corps of statisti- 
cal field agents. Monthly returns of the quantity and value of the fish 
caught and landed at Boston and Gloucester, Mass., by American ves- 
sels have been submitted by local agents. The results of the various 
canvasses are summarized in the following pages, and a detailed report 
on the fisheries of the interior waters of New York and Vermont is in 

course of publication. In addition to the usual monthly bulletins of 
fishery products landed at Boston and Gloucester, the following have 
been issued by the division during the year: 

No. 145. Statement of the quantities and values of certain fishery products landed 

at Boston and Gloucester, Mass., by American vessels during the year 1903. * 
No. 147. Fisheries of the Gulf States, 1902. 

No. 149. Fisheries of the South Atlantic States, 1902. 

No. 151. Fisheries of the New England States, 1902. 
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VESSEL FISHERIES OF BOSTON AND GLOUCESTER. 

The: quantity of fishery products landed at Boston and Gloucester, 
Mass., by American fishing vessels as their own catch in 1903 was 
6,990 fares, consisting of 111,442,114 pounds of fresh fish, valued at 
$2,686,791, and 46,050,228 pounds of salted fish, valued at $1,743,240— 
a total of 157,492,342 pounds, valued at $4,430,031. From banks east 
of 66° west longitude there were 721 fares, amounting to 53,282,288 
pounds, valued at $1,559,596, and from banks off the New England 
coast west of that meridian 6,269 fares, with 104,210,054 pounds, 
valued at $2,870,435. As compared with the returns for 1902 there 
has been a decrease of 344 fares and of 10,462,533 pounds in the total 
quantity of fish landed, but an increase of $50,949 in the total value. 
The falling off in quantity is no doubt largely due to inclement weather, 
which, during the winter months and to some extent in the sum- 
mer, frequently detained the vessels in port and also interfered with 
their operations while on the fishing grounds, and the consequent 
scarcity of fish at various times may partly account for the increase 
in value. In this connection, however, it is noticed that 9,650,061 
pounds of the decrease was in fish from the more distant fishing 
erounds—east of 66° west longitude. The trips from that region were 
less numerous and averaged considerably smaller than in the previous 
year. There was also a slight falling off in the number of trips and 
in the quantity of products landed from banks off the New England 
coast, but the average size of the fares was greater. 

The receipts of fish at Boston from American fishing vessels during 
the year was 3,818 trips, consisting of 78,383,472 pounds of fresh fish, 
valued at $2,001,485, and 1,883,400 pounds of salted fish, valued at 
$49,642; a total of 80,266,872 pounds, with a value of $2,051,127. Of 
this product 224 trips, amounting to 10,470,560 pounds, valued at 
$289,820, were from banks east of 66° west longitude, and 3,594 trips, 

with 69,796,312 pounds, valued at $1,761,307, were from banks off the 

New England coast. 
The number of trips landed at Gloucester was 3,172, having 33,058,- 

642 pounds of fresh fish, valued at $685,306, and 44,166,828 pounds 
of salted fish, valued at $1,693,598; a total of 77,225,470 pounds, 

valued at $2,378,904. From the eastern banks there were 497 trips, 
with 42,811,728 pounds, valued at $1,269,776, and from banks off the 
New England coast 2,675 trips, with 34,413,742 pounds, valued at 

$1,109,128. 
At Boston there was a decrease of 163 trips as compared with the 

preceding year, but an increase of 1,292,876 pounds in the quantity 
and of $8,489 in the value of the fish; and at Gloucester a decrease of 
181 trips and of 11,755,409 pounds in quantity, but an increase of 

$42,460 in value. 
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Summary, by fishing grounds, of certain fishery products landed at Boston, Mass., by 
American fishing vessels, 1903. 

Cod. 

Cusk, fresh. 5 he No. of 2 Fishing grounds. trips Fresh Salted. 

Lbs. Value Lbs. Value. Lbs. Value. 

East of 66° W. longitude: 
La Have Bank........--. 84 S20F000) |) 255 44a ecrereteate cle mis |'=j1s lesa 257, 000 $4, 051 
Western Bank........... 33 567, 000 16, 005 52, 000 | $1, 060 37, 000 722 
Green Bank ...........-- |e eects Soe Scio ae ese] HOC Oo ce SS RCHA MAOMCSES) EEAcmaeraets Asoo Sorcr= 
Grand’ Bankes s 2522-2 -=: Bhd | eee ay ee | pee Oe gee pes Fea ee Son | eee Se OS eee 
St. Peters Bank.......... 1 55, 000 2D Ri Nea.cjaa seeicel oe alate e Reon nawce alee as seeee 
Off Newfoundland ...-.. ta Mssciorice ueoea| acenee nse Ge poscocotice Ganececc Beecoreree sc ecesmcrrr 
CaneiShoret no. sone e 84 if 408, 000 Age 5 (Mee soe aacssllncectecse 218, 000 3, 032 
Gineniana and Iceland... Serer ereecin eee ere aes a ootrstceis See all oe Gaines <'| cic Se Moreen eiameeeeees 

Motallpee sees cca as 224 2, 950, 000 87, 968 52,000 | 1,060 512, 000 7, 805 

West of 66° W. longitude . 
IBTOW NS panko eee see ee 60 1, 159, 000 30, 965 266, 000 4,189 
Georges Bank....-....--- 660 5, 488, 500 | 156,794 241, 900 3, 927 
Cashes"Bankess.-ss2-ese2 39 291, 500 8, 848 137, 000 2, 066 
Fippe Ba Kaas sen oe Ses 22 160, 500 4,540 5, 000 79 

enies Bank 4 , 000 1, 425 4, 000 60 
tdate Banke ogee seccee 423 558, 300 20, 254 26, 100 459 

Platts anke= sos 22-2 scci= 1 5, 000 1755 2, 000 30 
Jeffreys Ledge........... 280 414, 800 15, 714 90, 400 1, 532 
South Channel .........- 582 4,524,600 | 182,223 153, 300 2, 412 
Nantucket Shoals ......-. 68 813, 200 A525 | eae alee oe ote |© seemeatene aalleels a cneeee 
Off Highland Light.....-. 73 229, 600 5, 287 2, 000 55 
Off Chatham...........-- 89 370, 300 11, 070 10, 500 193 
Baylor hound y.2-5-- <= -=s 1 20, 000 S00! |S eea areas = |teakc ae | ocecsieccses see cee cteces 
Shore, general........--. 1, 292 4, 346, 050 | 123, 232 223, 900 3, 701 

MO yee ete L ee 3,594 | 18,431,350 | 582,843 41,000 | 1,365 1, 162, 100 18, 703 

Grand total.........- 3,818 | 21,381,350 | 620,811 93,000 | 2,425 1, 674, 100 26, 508 

Haddock, 5 Pollock, ZEROES 
Hake, fresh. 

fresh. fresh. Wresh Salted 
Fishing grounas. 2 7 2 

Lbs. |Value.| Lbs. |Value.| Lbs. | V@!| ibs. | V8! | bs. lValue. 

East of 66° W. longitude: 
La Have Bank........ 876, 500/$20, 882} 372,500] $5,538} 57, 000/$1, 126) 69, 050/$5, 586].......]....... 
Western Bank ........ 143,500) 4,450] 188,000) 3,563) 51,510) 1, 158/213, 200/15, 114|.......].....-. 
(Grecnenankmen serosal sccosetec | aoen- cele cacoceed| + eeeeal Secesete acme ce 20;000)/1, 400/222 223|ee2ec22 
Sra de banikaeesersen cae | esas acai |eiste csi oa leeccs ce lelsoee peelee secs 1078000) 563/700) freee cel cece ece 
(siin JEGIREIHS ISHAGIC SSSA Saeno sob cd hopecec Sooceeace| Seackea eoadsersorn peoces 5, 00! ADO Sssests|Bsssece 
OmNewioundland aren |S cok scece. sb eaaca|ees csc ce leeeee-o| ao. tenceeloeee s 135; 000) 7; 150 |Seee ors neccte 
Cape Shore......-..-.- 1, 199, 000) 32,667} 456,500) 7,070) 122,500) 1, 902 14, HOOP 21! sees sees 
Green! and STIOCEL ANG Shae ee al eseee a | Momence cette s clos coe aol emo one beso oeiee hae 180, 000/$14, 400 

esa eel a ee Sea 
Totales sa aes eee 2, 219, 000} 57, 999/1, 017,000) 16,171) 231,010) 4, 186|563, 750/37, 865/180, 000] 14, 400 

West of 66° W. longitude: 
Browns Bank ......... 1, 423, 000) 26,200) 118,000) +,966) 44,500) 949} 34,300} 2,863}...-...]......- 
Georges Bank........- 11, 283, 800/213, 152) 827,300) 14,960) 194, 200) 3, oe 1217 820)'S O01 tose en |e eee 
Cashes Bank ..... .... 174, 600) 5,395) 367,000) 6,193 29, 600 418 , 200 98). Socacs| sec ceae 
Clark Bank ........... 278,200) 6,686; 103,000) 1,637 5, 000 80; 1,000 Vit) eeese Reece 
Fippenies Bank....... 12, 000 468) 91,000) 1,065 3, 000 40 300) 54t ee 
Middle Bank.......... 2,489, 100) 64, 278 316, 700) 5,425) 197,300) 4,736) 4,000) 278).......}....... 
Platts bank 2222552565 : 1, 500 45| 23,000) 230) 1, 000 AO| oa. See | ee | ee 
Jeffreys Ledge ........ 354) 050} 27,265} 763,500} 11,453) 498, 400] 7,700} 2,800) 354/.......]....... 
South Channel........ 9, 392, 300/255, 410)4, 321, 500) 65,027) 115, 900) 2,058) 25,700) 2, 824).......]....... 
Nantucket Shoals..... 290,000) 7,186) 36,400 616} 538,100) 629 200 dS} eee ee 
Off Highland Light...} 815,800) 21,472} 62,800) 1,204) 26,900) 715) 38,800)  480].......]....... 
Off Chatham... --| 1,201, 600} 32,922} 179,400] 3,625) 47,400] 1,616} 2,900! 388|.......]....... 
BAY Of HUNGY. cease cc|- 552265555 epee 4, 000 ZO | semester 13;5000|((1 S00) ose. | eee 
Shore, general .......-| 6,781, 250,183, 025|1, 887, 150) 28, 567)1, 861, 200/28, 666] 67, 185} Seal ecsee| seen 

Total Sseewcacen cece 34, 997, 200/798, 504'8, 8, 600, 750|142, 088/38, 077, 500/51, 509/278, 205/19, 897|.......]....--- 

Grand total ....... 37, 216, 200 851, 503)9, 617, 750/158, 259)3, 308, 510|55, 695|841, 955.57, 762180, 000) 14, 400 
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Summary, by fishing grounds, of certain fishery products landed at Boston, Mass., by 
American fishing vessels, 1903—Continued. 

Mackerel. Other fish. 

Fishing grounds. Fresh Salted. Fresh Salted. 

Lbs. | Value.| Lbs. |Value.| Lbs. | Value.| Lbs. | Value. 

East of 66° W. longitude: 
Dehn Sind ee Be SARA eneeen pcos sanamccat||odansoeouc lodequccs 600 $36) oo2c. Sone beer 
Off Newfoundland ....-|.----.-.c--|+----=--=|-~--------|5------- 983, 000 | 23,040 |1, 424,000 | $20, 300 

Cape Shore.......------ 192,000 | $10,435 | 145,200 | $8, 475 1, 000 bo UM Be eaco Sood pooscoor 

Motalee eres. ose ~.192,000 | 10,485 | 145,200 | 8,475 | 984, 600 | 23,156 {1,424,000 | 20, 300 

West of 66° W. longitude: eT Dah Seeds neaiee, ange ; aaa The 
Georges Bank..........|-----------|-----+---|--+-------/--+-22-- 1,244) 073) || 92: 9220-8 ce opiate ecmretaiersre 

Middle Bank, ......72.- SDS, 200K | mel On OOON eee iarrere leaaieisiea 4, 800 BGAN SR acetercinee | seem 
Jeffreys Ledge ......... 9, 800 ir ae een cal et ae 14,966: | 15443" |< 222 sock ees 
South Channel......... 5, 600 BWd |ceeonenasolloosoaese 4, 600 [331 El eee Sees ea ae 
Shore, general .....--.- 899,183 | 64, 866 41,200 | 4,042 63057250 lO Sale asses | eee 

Totalees ses ssscsoee 1, 267, 843 82, 113 41200)))|; 4,042; | 1899,,164" 115243) | Sooo Sin a aereetete 

Grand total ......--. 1, 459, 843 92, 548 186, 400 | 12,517 | 2, 883, 764 {138,399 1,424,000 | 20,300 
| fl = ath = 

Total. 
a a = Grand total. 

Fishing grounds. Fresh Salted. 

Lbs | Value Lbs. Value Lbs. Value. 

East of 66° W. longitude: 
aphlave Banke a... 2, 552, 650 $624604 Me vce ees | sean 2, 552, 650 $62, 654 

Western Bank .......-.-. 1, 200, 210 41, 012 52, 000 $1, 660 1, 252, 210 42, 072 
Green Bank.........---- 20, 000 1S A200 esac ion oe Melee eemioe 20, 000 1, 400 
Grand Bank ..........-. 107, 000 6100) | aie eee me 107, 000 6,700 
St. Peters Bank ........- 60, 000 PRB IAD Soe eee |G Cea oe 6), 000 2, 325 
Off Newfoundland....-.. 1,118, 600 30,190 | 1,424, 000 20, 320 2,542, 000 50, 490 
@apeliSNore acces ace ae 3, 611, 500 101, 3-4 | 145, 200 8, 475 3, 756, 700 109, 779 
G@reenlandtand lcelands| oc cecnes eel ses eee ate 18, 000 14, 400 182, 000 14, 400 

MO bE serene teseseste ietnicie 8, 669, 360 245, £85 | 1, 801, 200 44, 235 10, 470, 569 289, 820 

West of 66° W. longitude: at 7 
IBrowns Bank ....-----.- 3, 044, 800 67, 132 20, 000 700 3, 064, 800 67, 832 
Georges Bank........... 19, 401, 593 493, 658 7, 000 245 | 19, 408, 593 493, 9.3 
Cashes *Banikke: <2 .<.-5<-5 1, 000, 900 1, 014, 900 23, 433 
Clark Bank?-cn-sae6 2-2 552, 700 552, 700 18, 092 
Fippenies Bank.......-.. 16), 3.0 16 ', 300 3,112 
Middle; Bank.) <--->... 3, 949, 560 3, 949, 560 111, 968 
Platts Banke ccceees cee 32, 500 8205 490 
Jeffreys Ledge .......... 2, 648, 716 2,648, 716 66, 343 
South Channel.......... 18, 543, 500 18, 543, 500 460, 881 
Nantucket Shoals.....-- 1, 192, 900 1,192, 950 29, 968 
Off Highland Light ..... 1, 140, 900 1,14), 900 29, 163 
Off Chatham ...-......--- 1, 812, 100 1, 812, 100 49, 814 
IBavsOLMUR GY eer cecc 37, 000 37, 000 2, 220 
Shore, general .......... 16, 196, 643 16, 237, 848 409, 098 

MOU Seaaneeeseasee. 69, 714, 112 | 1, 755, 900 82, 200 6,407 | 69,796,312 | 1,761,307 

Grand total ......... 78, 383, 472 2,0J1,485 | 1,883,400 | 49,642| 8,266,872] 2,051,127 
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Summary, by fishing grounds, of certain fishery products landed at Gloucester, Mass., by 
American fishing vessels, 1903. 

Cod. | Cusk. 

Beate No. of ara j 
Fishing grounds. trips Fresh. Salted. Fresh. Salted. 

Lbs. Value. Lbs. Value. Lbs. |Value.| Lbs. | Value. 

East of 66° W. longi- 
tude: 

La Have Bank ...... 125 | 2,967,297 |$61, 963 441,141 | $17,312 | 612,796 $8,618 | 10,000 $250 
Western Bank.....-. 34 540, 465 | 12,324 500,400 | 18,992 | 48, 000 622 | 4,000 130 
Quereau Bank ...-.. 78 | 1,352,484 | 25,006 | 8,459,579 | 111,104 | 35,700 497 | 22,000 660 
Green Bank ......... 9 10, 000 200 , 400 SpkLBialisc'a(s.oisixiaio)| sists esi Ae aenleeailocee ere 
Grand Banks 3-455 .4- 89 11, 000 LOO RL OON O20 nL OOON M44 lemoe cece slae eee leone oe 
Bacalieu Bank ...... 20 5, 000 118 54, 455 2,302 2, 000 
Off Newfoundland .~. 57 46,000 | 1,085 CES RIO! “SESERVA lh acespealecooscc 
Cape North.......... 1 OSS OOOu Ie Wise722 ln woe oat at akan 4,000 
Cape Shore ....-...... 71 376,280 | 6,447 158, 500 5,970 | 160, 300 
Gulf of St. Lawrence. 13 50, 1, 060 150, 642 DEDAT Ao ey eee See 

Motels se... .tesise 497 | 5,456,526 |110, 060 |17, 585,372 | 595,825 | 857,796 

West of 66° W. longi- cy 
tude: 

Browns Bank ....--- 31 719,697 | 18, 232 74, 050 DEN || antes DROAUE NOE Sagcoolseecoee 
Georges Bank ....--- 448 | 1,058,495 | 22,768 | 9,321,711 | 356,248 | 29,870 530 | 38,740 | 1,166 
Cashes Bank .......-. 7 ZIDZSODa ONO Lou aac see ose | seca 69, 480 O55 in| aan seas beeen 
German Bank .....-.. ds | possimnesen=s 
Jeffreys Ledge....... 1 13, 000 
Ipswich Bay......... 512 304, 086 
South Channel ...... 16 61, 200 
Off Chatham ........ Ae eae A 
Bay of Fundy ....-.--. 40 120, 986 
Shore, general....... 1,607 | 1,229,070 | 31,040 66,000 | 2,445 1,000 TG Rtas saa Sl enumne 

POtal Ss ssiec cae | 2,675 | 3,719,339 | 83,909 | 9,516,761 | 363,825 | 349,061 | 4,787 | 38,740 1, 166 

Grand total...... | 3,172 ) 175, 865 |193, 969 |27, 102, 133 959, 650 |1,206,857 |16, 704 | 78,524 | 2,329 

| Haddock. Hake 

- Fishing grounds. Fresh. Salted. Fresh. Salted 

| Lbs. | Value.| Lbs. | Value. Lbs. | Value.| Lbs. | Value. 
i = - — — 

East of 66° W. longi- | 
tude: | 

La Have Bank......- | 1,082,965 | $15, 210 
Western Bank ....... 145, 000 | 2, 268 
Quereau Bank ....... 18, 000 149 
Green Bank.......--. Us 3 Ae Beeree LS eerie 
Graves sail = oye eer SS Sess ae ae ses 
IBacalicty BAN Kis -soe.l cosas eno cce reece cece 
@aperx North ce aston |S oaceeciceee (onieemecinia) tee 
Cape Shore........... | 118,425 | 1,556 

Otel es Soe s os | 1, 314, 390 LOS TBS os aera cts -oee elo 3, 075, 230 | 30, 406 53, 000 1,343 

West of 66° W. longi- wae 
tude: 

Browns Bank ........ 237220), Y2ZHOGD Al 5. are oss | Seite 2A O60) 625 ODO em erreletateral ersreteese 
Georges Bank........ 1, 264, 365 | 18, 688 4, 000 $90 63, 810 848 | 25,510 531 
Cashes Bank......... 46, 120 PAOD tes OSes eciacines DSL 2L8s | ASS cre macelise lls. eeeeee 
Jeffreys Ledge ....... 8, 150 MODS lixreae areca al aseee cee 6, 150 UCM Beencoceeel Bccabos- 
ipswich Bay ....-...- 150 Di Benya al cetns cesta cee Ste ae | ee oe cro pare tees eee | eee 
South Channel........ 96, 480° DESO se eames ewe cc 176, 000 POST) | sescscteas| ete a 
Bay of Fundy........ 2, 000 ata BA ace cee ne deoced 988460) LOUD 26 keer cee eel seaeee ee 
Shore, general .....-.. 158, 827 BOT aa: Seam eseal nae aeoee 63, 040 (Ch epespeane Jneecceee 

PRO ta ee ao ke 1, 808, 262 | 28, 943 4, 000 90 | 2,075,753 | 21,024 25,510 531 

Grand total ...... 3,122,652 | 48,126| 4,000 90 | 5,150,983 | 51,430 | 78,510| 1,874 
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Summary, by fishing grounds, of certain fishery products landed at Gloucester, Mass., by 
American fishing vessels, 1903—Continued. 

Pollock. Halibut. 

Fishing grounds. Fresh Salted. Fresh. Salted. 

Lbs. Value Lbs. Value Lbs. Value Lbs. Value. 

East of 66° W. longi- 
tude: 

? La Have Bank....... 23, 500 $179 5, 000 $113 95, 626 | $7, 386 16,000 | $1,000 
Western Bakr? .:1<21a|\Scccinaice cs letemecienee 7, 000 158 111, 265 | 9,652 8, 000 420 
Quereau Bank ....... 3, 000 18 20,905 | 1,846 438, 629 | 40, 946 ; 203 
GreensBamkie sec asses zaacecev ose |oaccastice le ncmcioc etal ockeene SO FO7 AN el b1208 tai on ake ae eee eee 
Gran GU Banke. 22... Salo cgecc ot goes ase SNe ee Re ae Re 654, 835 | 48,383 | 24,000] 1,531 
BACaliousBank™: <:2 chilis ums ssa | Mae sme eee ae See aa 461,960 | 25,108 | 568,600] 43,115 
Ovi? IN eirAvoipbaLol PNIVel Se GesSue oo a5hd Keaeeuencl nasoasebsd Goss ocac 140,524 | 10,678 | 24,540] 1,241 
Cape North .......... 6, 500 BO! [oicia iss (einisisn)f ania ease oi| ate b mintslesistoe alco tateielcie||leatse steele lteter 
Camel Shore mers secs nc lersisels aie cle se seicielaseres [eee sclera sel listeteieteisiee 1, 000 96' |... -ceiaces| sees 
Gul ofiStslawxenGes|.oosassece ce | scene sins [peecceeeee liseeese 161,454 | 9, 602 7,840 412 

otal Ne ssesse sce 33, 000 236 82,905 | 2,117 | 2,246,000 |167,074 ; 651,980 | 47,922 

West of 66° W. longi- 
tude: 

Browns Bank........ 2, 230 LOM ssiserc ete Slate crise 15,639.) 1,498 |... cc eeleeeetnene 
Georges Bank........ 2, 800 40 | 100,885 | 2,105 518046) | SO 765i Ise oes cote lelateeteretete 
ipswich Bayi cc. .<<c = 5; 393;:000'| 39).563 |. bce c5c 2 5)Se onic G Bac cctescs tere olla sis os iatec|| a. lect eateries : 
Off Chatham.:..-.<.- 158, 000 (7 SEC eSe BREE ee ss Ger ooee tere te sonore SS ceciacas eco Acid 
Bay of Fundy........ 7, 000 AON 2c.c 2 orm ae tin aloyaieete)| stomreicteiainw oatel| snleicinve,e 3} Se eee) eee aero 
Shore, general. ...... 2,385, 580 | 19,112 20, 000 250) vias > alwccies|| Saws iaemeie a donee emeelpeerceee 

Motailleceancsstaem es 7,948,560 | 59,896 | 120,885 | 2,355 538,685 | 419268 jl Se ese sects | eteetetetetate 

Grand total ...... 7,981,560 | 59,632 | 153,740] 4,472 | 2,779,685 208,337 | 651,980 | 47,922 

Mackerel. Other fish. 

Fishing grounds. Fresh. Salted. Fresh. Salted. 

Lbs Value Lbs. Value. Lbs. Value. Lbs. Value. 

East of 66° W. longi- 
tude: 

La Have Bank....... BRAD OOD SAC DBSb ocho] Kendeeeseson dodessses 1, 675 $144 oan cen ee leceeeeee 
Western Banks. 252 soo) -b.62 Sete lsesctoas «ll dinncmoes acre Con abetecal cine wcceeeee| Geceeees 600 $33 
QuwereaupBamke sss. ccc osecmeee| aac ciecse Geeinactejeee eel oc nercietee 4, 870 ASH ||\r See sc aes | te eee 
RACHTEUP BAM Kes sec) Sere ccciscell Soceeats ame seemeemer ole soeeneae uA ABT | oon Bec a cee 
OffeNewioundlana: .c| Faces cascel bosses sclneseeeconconhesoectaee 2,114, 200 | 55,272 | 6,462,600 | 97,918 
Cape Shore..-...22... 6023003 '$3"469) |i 1.819 "800) S103 a4 |e tea on ae een ee | Ree 
Guilfor Sta wrenels||-cmce-cciesi|ecctee-se 50, 000 hasty ea coemecac||aasoccas 950,000 } 17,623 

Totalicaeecsaecess ® 60,300 | 3,469 | 1,869,800 | 107,429 | 2,122, 445 | 56,058 | 7,413,200 | 115, 574 

West of 66° W. longi- | pay rae 
tude: | 

Georges Bankes. cc <5. 2 le cic wc nie ctall sretactere'e ls 878, 241 64, 041 2, 985 204 4 ss Secale veel mesemeite 
Ipswich Bay ......... 14760) el 206 nls ee eee | sence 31, 500 114] 683,200] 9,336 
Bay of Fundy........ 50,400 | 2, 080 451600 ')|/' 832340327. cee coal a epee hore ae | ae 
Shore, general ....... 455,180 | 31,433 | 4,645,900 | 345, 905 903,520 | 12,494 156, 000 2,627 

Potel 7. ese emcee 520, 290 | 34,719 | 5,975, '741 | 442, 295 938, 005 | 12, 862 839,200 | 11, 963 

Grand total ...... 580, 590 | 38,188 | 7,845,541 | 549,724 | 3,060, 450 | 68,920 | 8, 252, 400 | 127, 537 

Total. 

Grand total. 
Fishing grounds. Fresh Salted. 

Lbs Value Lbs. Value. Lbs. Value. 

East of 66° W. longi- 
tude: 

La Have Bank....... 7, 364, 289 $119, 498 482,141 $18, 988 7, 846, 430 $188, 436 
Western Bank ....... 1, 060, 030 26, 830 524, 000 19, 823- 1, 584, 030 46, 658 
Quereau Bank ....... 1, 948, 183 68, 189 8, 586, 484 114, 603 5, 484, 667 182, 792 
Green Bank.......... 190, 707 15, 423 93, 400 3, 563 284, 107 18, 986 
Grand Bank ......... 670, 885 48,638 | 11,784,525 397,885 | 12, 455, 360 446, 023 
Bacalieu Bank....... 478, 660 25, 492 623, 055 45, 417 1, 101, 715 70, 909 
Off Newfoundland...| 2,300, 724 66, 985 7, 461, 470 134, 546 9, 762, 194 201, 531 
Cape North icceccsace 128, 500 L978 i lmcce concemeciee|ameemmeniecns 128, 500 1, 973 
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Summary, by fishing grounds, of certain fishery products landed at Gloucester, Mass., by 
American fishing vessels, 1903—Continued. 

Total. 
Grand total. 

Fishing grounds. Fresh. Salted. 

Lbs. Value. Lbs. Value. Lbs. Value. 

East of 66° W. longi- 
tude—Continued. 

Cape Shore..-......-.-| 812, 305 $14, 713 1, 978, 700 $109, 211 2,791, 005 $123, 924 
Gulf of St. Lawrence. 211, 454 10, 662 1, 162, 266 27, 887 1, 373, 720 88, 549 

Motel es Ses 535. 15, 165, 687 398, 403 27, 646, 041 871, 373 42, 811, 728 1, 269, 776 
—————S | es es ————————————SS Se 

West of 66° W. longi- 
tude: | 

Browns Bank........ 1, 392, 392 21, 572 74, 050 2,807 1, 466, 442 24, 379 
Georges Bank........ 2, 940, 371 82, 893 10, 369, 037 424,181 138, 309, 408 507, 074 
Cashes Bank......... 859, 618 NOSSQG8 | ears sists loo setete cisl|lercinciere ictal oe 859, 618 12, 326 
Genman) Bankes jaoca|- 5 scoot cees| eek semeietete are 55, 000 2, 325 55, 000 2, 325 
Jeffreys Ledge ......- 22,300 Gir Seopaogaanesae] bacsagaaspes 22, 300 612 
Ipswich Bay ......... 5, 748, 496 46, 966 683, 200 9, 336 6, 426, 696 56, 302 
South Channel.....-. 346, 050 Geille |e cee chichea||esecesereseis 346, 050 6, 751 
Off Chatham......... 158, 000 682) | oaseceiclen ecose| elsadeisc'oe.s = 158, 000 632 
Bay of Fundy........ 1, 234, 611 16, 103 451, 600 32, 349 1, 686, 211 48, 452 
Shore, general ....-.-- 5,196, 117 99, 048 4, 887, 900 351, 227 10, 084, 017 450, 275 

Totalewcses 2522s 17, 892, 955 | 286, 903 16, 520, 787 822, 225 34, 413, 742 | 1,109, 128 

Grand total ...... 33, 058, 642 685, 306 44,166,828 | 1,693,598 77, 225, 470 2, 378, 904 

Statement, by months, of quantities and values of certain fishery products landed at Boston 
and Gloucester, Mass., by American fishing vessels during the year 1903. 

Cod. Cusk. 
Num- 

| 

Months. ne Fresh. Salted. Fresh. Salted. 

tri 
= Lbs. Value.| Lbs. |Value.| Lbs. | Value.| Lbs. |Value. 

| 

SANUAGY ee ates 2 292) all ABT 200 S45, 42a | Eee See ctellsecioiee ts 42, 400 S902 eerie cere 
IREDIMUALYs cos ca scse ses SD2E Me O2BSo00N|OSnOSGn ber sscciceel meee 29, 300 971 |. 
MTA r CN etc nc ace ciccte ieee SOT ONS36e 8008 OL, 8d) sac ocncccss|e-es oo: 178, 200 | 2,855 
/Agnll Rase Sebeeeececepee BOSH E2s006 400" ROSS Les |b acee emcee | cerecstree 226: 0008 |) SS57Gi eae cece smeeene 
pee simscie acini le mycic.0 234 | 2,062,000 | 38, 435 14, 000 $40001022305 0008 eset Eaters |seeeeee 
MUMC aoe se loses cesses s 184 | 1,224, 400 | 50,013 52,000 | 1,060 99500) a N70 7 lec coeecteleseceeis 
lyase se ciaccecc. coast Sole 8022600 | HO; S14) | Scenes cmeltcicnts cise 905003 "Fal 206; |Gse ccesls wsceee 
IRR USt e eee nese 330 | 2,084,050 | 54, 861 27,000 945 | 36, 400 BOI | eseee selena tone 
September...........-- S25 nos 968 LOOKING 1, 0480 cane nee cellsccie sace ZAGVSOON ONS dDllocees secleeeecee 
Octobersseresecs~seece ZIGEPISOSG7 500) | OO LOOP sence ccateeleccercos A2OSGO0 ee De 074s | eremiea steal ences te 
INovember=..2-:----2-- ASI B52" G00) | S404 eens c bers cloccsenee D542 O00 eB 5 402) | eee rtseel seer cer= 
December. -.2.22.2-.. 331 SSi7eo OO ues G40 ul hmeaee mena nace oeee 11450000); .898) |S eccceeeeee se =. 

Total landed at 
BOSTON) =. ---- 3, 818 |21, 381, 350 |620, 811 93,000 | 2,425 |1,674,100 | 26,508 |..-..--.]------- 

PATIMALY) cca. ceeae 180 212, 500 6, 513 772, 640 | 30, 995 8, 000 NEED Sterereratctersieeteetaiste 
HE DIUAT Yee acinei-i= mata ca l= me 144 163,190 | 5,716 VSIA SHED t20 Sal leneete sofa rcie|tesicjeveieraiel [cisiciesictee | cieistoietes 
MWianehinesesemstrcmees sacs 359 816, 425 | 17, 063 491, 505 | 20, 053 4, 000 52 | 6,840 $171 
pri ioe se east stoic scenic 368 | 1,982,512 | 35,451 | 1,332,959 | 45, 888 56, 535 830 | 7,000 228 
Mavic ciccsedcoscmccess 266 | 1,720,212 | 31,861 | 2,036,973 | 74,682 | 353,907 | 4,502 | 18,924 616 
UNO meee ates a ears 190 648,577 | 12,412 | 2,347,375 | 76,525 177, 175 2, 293 9, 760 274 
GMs coc nsceisesec ss. 298 565, 225 | 10, 549 | 7,512,139 |224, 343 64, 540 839 | 12,000 315 
TATIONIBSE (Se ec tsleches =e 168 656), 120) |) 12266) |) 1,680; 798: |165; 232)" 183,430) || 1,835) |5.~.ce.c)enceces 
September...... 170 915, 363 | 19,386 ; 1,574,479 | 62, 892 171, 840 2::664).|becnieenilectetee 
Octoperit....2- 446 417, 746 | 10,765 | 2,538,657 | 98, 165 126, 245 A Roh oie Ieeto sis) spoo5cs 
INOVOMDETa Wa. S ose ss 438 820, 865 | 22,671 | 6,118, 821 |231, 981 100, 185 1, 603 | 22,000 660 
Decemper =: s.2 5. =<- == 145 257,180 9,316 | 564,644 | 23, 660 11, 000 | 176 2, 000 65 

Total landed ate 
Gloucester..... 3,172 | 9,175, 865 |193, 969 |27, 102,183 |959, 650 |1, 206,857 | 16,704 | 78, 524 2,329 

| ee | See SSS —S ‘ = 

Grand total...... 6, 990 |30, 557, 215 |814, 780 |27,195, 183 |962, 075 |2, 880,957 | 43,212 | 78, 524 2, 329 

Grounds E. of 66° W. | 
(0) a aS eae 721 | 8,406,526 |198, 028 |17, 687,372 |596, 885 |1, 369,796 | 19,722 | 39, 784 1,163 

Grounds W. of 66° W. 
(O10 One meg beeeGeeee 6, 269 |22, 150, 689 |616, 752 | 9,557, 761 |3865,190 |1, 511,161 | 23,490 | 38,740 1, 166 

Landed at Boston in 
MOOD AE ee orca mes aa cas , 981 |23, 233, 900 |571, 415 10, 000 ZOCOR 2S 960) | 185272) ll care owlerell oreo eteme 

Landed at Gloucester 
1902. 0.55 aie tito ates iain 18, 139, 416 |223, 899 /30, 238, 261 |864, 952 660, 540 6,712 | 21,000 431 
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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 1908—Continued. 

Haddock. | | Hake. 

Months. Fresh. | Salted. Fresh. Salted. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

WAMU ATs sete eee as BEIT) || Petes ee Seecos licens 308,550) |$10,5345) 52 22- sce) eee 
Me DRUanyaese eee --coase- 4656: SOOM P02 TS GMa erecta elem fetetemitate 221,400%| (9, L9OQMIE . coc ceercdlee ee ate 
Mame nes niente secoicte lors 8659 800i | MLB HOTS Ese 26 eel eee a1 A4GI-300)|\ 10;.470) |. S: oe seal ease 
MAT ete he as wee ee PB CCHEGOCD IP Wee atele  eo edad dnceo sac 1109; 600))| 1,899) | Sosssk eee eee 
WEN ES Rae sosecoeceeneeee 1, 486, 500 292989 I aos 25 5 Selleecce «ice 316, 900 4) 43" occas ste] = eee 
ATIVE, \ SSS Re ES eile Las 1236100) A9Rea false eee eee 5745300") AS35006: |)..2 = 2 otee eee 
Uinta ee meee 2, 073, 550 2B Pe looacseoeeE Leemterecees 628, 800 95 7D2) Nes «sa.2 oleerd aera 
PANISUSt= cen acess eee 1971-500) O75 702) eee =~ ae ISgeenaee 8795800) |ELS, 247 l= anne se | see 
September ...........-- 3 Al 08600) 614699 Been -. == Scoeuacs 11426004) 18,8242 22k ee eee 
OCtODEL teres ees DASH“ 900! | GSHOTGNl ee see se lek che Se 447500041) 2350247 bees eal eee 
NOVeraper jooss,. Fao 38 2,611, 200 9063255 |2 Sosa lipseie Saris 2;/6405;800))|(30):088 o| ete cmie sel eae 
December..........-... ) 1,785,150 649847 |ee oe eae eee ae 885; 200715135580) |22- ES eos eee eee 

Total landed at | 
BOstommeeseee. S726 82 00nI S517 503s aeeee eas sae ONG 47504 |158o250" le eae eee 

VOMUATYcleme = Seco aes 187, 400 ERY GS | HaccetesSta lane sac 12, 860 88 |iac< ... Sees a| nese 
Mebrunnyaee see eee | 2 247805) |) Wh 243) eee ce S315 eee 10, 000 150), | Aes Pee te 
TET WON eee cin ae ee | 1,070. 520 MQUDSGa| Ce soeceee al neces ce } 8, 500 10 BS OSssarcc soo soud 
AGS rilemeeee cg Ucar oe 7081172) et 20 Ti | eee | eer | 80, 270 THON 2 aie Pe ae eee eat, 
50 Ae Vee erent eee 201, (3) ANG Moleocae seco lseceee ee ADQSLOOS| SS; 20 4a Ee nem ence ee eee 
dies eeeseeease ae ce 22, 220 QASK ee oe kee palletes 1,181,953 | 9,691 5, 000 $63 
Ue cose See eee | 65, 000 BB at Poe ae Se? Oe ae 67450003)" “De713) sete sae ae eee 
AMIS USE. . fcecie sa cicicne | 42,000 269 4, 000 $90 275, 680 2,393 2,500 56 
September ------25----: 56, 465 DI eae eeetree linaecee ras 945,100 } 10,489 25,510 586 
OGtobeweest sees ascael 19, 710 ADD Pos. cetnaealare Seine 986,840) 12, V724. o2 oe a eee 
INOVeMpeR eee: ee eece ee. | 204, 480 4 903) ieee eer eR eeaaA | 505, 280 | 5,755 34, 000 873 
Mecemibert... 2. saesae6. | 202, 300 Te QO etc mreccte ce acentecete H 61, 400 735 11, 500 296 

Total landed at | | 
Gloucester ....- | 3, 122, 652 48, 126 4, 000 90 5, 150, 983 | 51, 439 78,510 1,874 

Grand total ...... | 40, 388, 852 | 899, 629 4, 000 90 | 14, 768, 733 |209, 689 78, 510 1, 874 

Grounds E. of 66° W. | ' 
LONG! Be cbeeccctccmene.: 3, 523, 390 TEN SQE See reas oes OAS sere | 4,092,230 | 46,577 53, 000 1,343 

Grounds W. of 66° W. 
NOMS Seen ee cross 36, 805, 462 | 822, 447 4, 000 90 | 10,676,503 |163, 112 25,510 531 

Landed at Boston im | 
M9QD) Semeels ss eees eee et alessptets leit USE IS Sapeenooollbosaasce 8) 223;,850)4| 141 | 60d iis hoe eee |ee eee 

Landed at Gloucester | | 
Tig) TSOP) og eee ease | 4,256,464 | 57,464 2, 000 40 | 6,039,672 | 64,952 | -134,000 | 2,392 

Pollock. Halibut. 

Months. Fresh. Salted. } Fresh. Salted. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. |Value. 

| ee 
ENTE aoe eee sooner 223,900) |. Ba 28 ue cas cisco lle erncraner | 25,0505) “S25 S55h noes see eee eee 
MODY UAT Ye eae ctectetsaitiovars 99, 400 OH OLO erase ee eee eee $2, 820 6:489\e os Sena e aeae 
WO 0 a Se eee ate 87, 700 ORS Vidal ee AER lo ceincone 187, 800 83063) esse ee olen eee 
JASE Renee aeaeeeaee 48, 600 TU LOY 25 Solos tegen see lane tate 50, 950 4.994... oS ..ccitel eerie 
WER Vise eynececie dias secle ne 98, 200 LOD Siar ete. SG ee eee 38, 800 ya hl Eee aris 3 
AN DRS a pee Meo ocean 58, 010 a ee ees Pe 81, 085 1, 029 en co5 os SS eae 
UL ypaes Soe ees nee et 146, 600 Jae er Se Heese Pree 132, 100 8,286) |e nb ens eee 
PAS SUSbe es Ne fewini- SSojecis sie 155, 100 PCAN dl as Se el ene eee 140, 000 WS1Silas sce Beecsec 
Deplember 2 we lecseee ee 245, 600 gS hl eee cee | (EO ee 27, 300 2, 585 180, 000 $14, 400 
OCtODETEE ce eee seneenee 578, 600 Cd Eta Ieee aabeeel ote smer 39, 000 3; 084 Sere eceee eesti o 
Novemibernk <c .: Sec520% 1, 122, 100 TSO064-\ Seek algrcitonce 20, 550 2) 406 >|’ aes. a ne ones 
MecempPers... ns seesee. 444, 700 goin (all hes eatery MES al omer ns ate 16, 500 RS} 1a Sal Dies cata erica: 

Total landed at } | 
Boston @eeseeece 3, 308, 510 BD COD ws cre eral cota cae 841, 953 07, 762 180, 000 | 14, 400 

diol Cha er epeconpoHanpace 180, 220 1,775 52,075 | $1,173 155, 775 17,804) ane Gee 
MOBS reer oe Be tee cose S-ee eee eee sees 1.000 13 325, 365 27, 297 38, 500 175 
Maric patie aes Paces |: oas sere eee ore 6, 860 86 250,533 | 20,132 3, 000 180 
PANTY Ti es sete ee Sate chee cioe oe a] ccisfe mete woe =| cero oe e | are ree nl eee as 154, 512 16; 0651415 = see the ol Rie eee 
IMiaiy secnMemnc tte besos 588,800 | 2,423 | 20, 000 250 402,086 | 28, 288 7, 235 362 
ULI asters Bla) tere os o'er ate miner 129, 230 ef a eee ys (es eer 276,965 | 24,393 25,145 | 1,291 
PUM. S a holed operetaictecatescelste\s 15, 000 SAU Sousettect arc erences sil 403, 480 24084 ts cure 2 ces. dee cee 
AUSUSU re wisisecsesenes 6, 000 36 6, 000 75 287, 681 LO; 99GH Ea < Sere eee eee 
meptember --ssccoqe-s-6 46, 000 460 11, 000 220 300, 826 17, 584 8, 000 420 
Octobensee -seeeeeees 2,758,000 | 20,913! 19,905 | 1,828 66,390 | 6,033 | 588,600 | 44, 128 
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Statement, by months, of quantities and values of certain fishery products landed at Boston: 
and Gloucester, Mass., by American jishing vessels during the year 19083—Continued. 

Pollock. Halibut. 

Months. Fresh. Salted. Fresh. Salted. 

Lbs. Value. Tbs. Value. Lbs. Value. Lbs. |Value. 

November .....-..<---. 4,104,100 | $30,783}  6,000| $136] 101,236 $9,710| 19,000 | $1,208: 
Mecember.. isc. l2sasc5 134,210 | 21508} 30,900| 696 54,886 | 6,006! 2.5001 163 

Total landed at | : 
Gloucester ..... 7,981,560 | 69,632 | 158,740 | 4,472 | 2,779,685 | 208,337 | 651,980 | 47, 922 

Grand total ....-. 11, 290,070 | 115,327 | 153,740 | 4,472 | 3,621,640 | 266,099 | 831,980 | 62,322 

ON Gee ne ais aeons 264,010 4, 422 32, 905 PIE 2,809, 750 | 204, 939 831,980 | 62,322. 
Giuasds W. of 66° W. 
TOT aeegAe ene 11, 026,060 | 110,905 | 120,885 | 2,355 SiO Ry Gilhi1|GO ul eee eee 

Menaed at Boston in 
TIGIpY 5 oes Aen eg SUSTGUSESE eis ONSSle seeemme so .[eeach sa MOWED || Ask OMe | ass sscleaaeoae 

Landed at Gloucester 
AU GOD SR eee 2 Sacer 9, 202, 725 69, 156 16, 000 215 4,067, 867 | 288, 358 752,740 | 51,437 

Mackerel. Other fish.a 

Months. Fresh. Salted. Fresh. Salted. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

ASV IUUL ENT yee refers clare ieisi eis el Srciaisc eters Seelllcistacsratejerel| bo oe Ms ecmanel ere meae ce 253,000 $6, 590 740, 000 | $10, 100 
HIGIOTNGIA Boe Soo dasteeeal Bacec aise emer! Boscia eee eeaatice te 300, 000 

meee eee Sere ciel) Seieemcrs Sctee| (emetic 230, 000 
RE eee eee he seminete laterite arerararall retae one 200, 000 | 

390, 788 |$24, 541 45s SOOUMES LOL Meee es oats esl sits cere aie 
ATLORGTOA MOREE eeccetee coe elec eteere 514, 098 | 
ABA TROY | BXa TED aeowes Gbeend oaamepae 657, 266 | 

, 171, 420 | 13,078 40,600 | 4,000 196, 650 | 
October sce ota ciceee as 12,960 1 LU Set Sel ae Se (eee cee 2,000 
NOMEN E Tyrer crete na ts ots che ene ee eal S cha Stott le cites Sacco nctece s 8, 250 De 
Mecember. 2.2 .c6c.5cci.5 lace aco eeciciswas|etent ss ce mellnsw a= oe 522,500 | 11,025 684, 000 10, 200 

Total Janded at 
BROSLOM se eee ee) 1, 459, 843 | 92,548 186, 400 | 12,517 | 2,883,764 138,399 1, 424, 000 20, 806 

RUCURUETD TAY pere epee eterer ate aiavais | ale tee estate al ateiaysicieislllnsre cere cs cise | ore SaScimne (Pats 224, 000 | 35,. 800 | 2,436,000 | 82,519 
HE DRUAGYsmacsae sc. soe a. SCRE EE aol eee eens eee rel ine 143,200 | 4, 262 31, 600 43 
Wranchuss=tsnemeca creas ese pel MBean Se lar es a i eee 262,800 | 8,870 55, 000 757 
PACT ri ae stare a 94,2 Pete Mell eae ie aiee ete Sk he a. 286,200 | 2,490 329,000 | 4,935 
IMGI Weer eereratels,claersisrere=/2 Se 14, 400 960 19, 200 SOG secs sia sternay ssecrer as eee ee atone lsiete cama 
WWM Ve en nics s cece sk wieres 166, 500 | 10, 692 DROS OOOMMAG ATED Mae news certo a cane aie eee ieeees eels ofalerestete 
(bl ho e5 Soe eS poem aa ote 110, 520 6, 455 1, 463, 841 |105, 709 23, 400 145 28, 000 175 
BANU SR LS eters | fore ra tie ays.cta\22 209, 700 | 12,295 2, 364, 600 |175, 680 97, 665 659 600 33-- 
Septemberes.ssssnssc2: 11, 070 982 | 1,811,400 |138, 194 OS967 50) eil Shiu | aeaeeee pase nace 
@etobera sss asec TSM ZR GE TOY bi Da | ars Be | 799, 630 | 11,282 291,000 | 4, 821- 
November 5... .s2--.2- 23, 760 2,172 149, 200 | 11, 586 1,940 205 2,108, 400 35, 697° 
ECE Cleese cence) Saicieasios Ga eoet = Scene eins cree clas sodlaei- 198,000 | 38,850 | 2,972,800 |} 48,166 

Total landed at 
Gloucester ..... 580, 590 38, 188 7,845, 541 |549, 724 | 3,060, 450 | 68, 920 8, 252, 400 27, 5387 

Grand total ... - 2, 040, 433 130, 736 8, 031, 941 562, 241 | 5, 944, 214 |207, 319 9,676,400 | 147, 837 

Grounds E. of 66° W. 
GTi? eae oe a 252,300 | 13,904 | 2,015,000 |115, 904 | 3,107,045 | 79,214 | 8,837,200 | 135, 874 

Grounds W. of 66°-W. 
inne ee Ee aN 1,788,133 \116,832 | 6,016,941 |446, 337 | 2,837,169 /128, 105 839,200 | 11,963 

Landed at Boston in |, | 
SW? coesanc een aeee 2,095,998 |140, 797 645, 400 | 37,560 | 3,156,350 |137, 751 710,000 | 10,680 

Landed at Gloucester | 
Tha PE Se eee ae | 676,170 | 39,304 | 7,493,600 |463, 910 | 1,572, 024 | 42,881 | 10,708,400 | 165,391. 

aTncludes herring from Newfoundland, 3,097,200 pounds frozen, $78,312, and 7,886,600 pounds salted. 
$118,218. 

F. C. 1904——9 
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Statement, by monihs, of quantities and values of certain fishery products landed at Boston 
and Gloucester, Mass. , by American fishing vessels during the year 1993—Continued. 

Total. 

ES Grand total. 
Months. Fresh. | Salted. 

Lbs. Value. Lbs. Value. Lbs. Value. 

SPSREMELSOISVE Val aiaimisjareiaisioiniciejae 5, 422, 050 $163, 233 740, 000 $10, 100 6, 162, 050 $173, 333 
February ... ine! 6, 413, 020 167, 333 6, 418, 020 167, 333 
INFATCM ae cise ec ccciw.ceiesee 12, 641, 100 205, 766 |.- 12, 641, 100 205, 766 
IA DTU erence cise ase esicie eet 6, 449, 150 151, 044 6, 449, 150 151, 044 
ERY Serene aot ile ais ciciera 4, 232, 400 79, 361 4, 246, 400 79, 781 
ERR Ca emtiecic sinc ce eeiecictese 3, 664, 683 147, 462 3, 862, 483 157, 039 
dA vec cE bOHeEaaeoRDoonue 5, 808, 163 178, 344 5, 808, 163 178, 344 
PANEEEMUES Gye mim cia lscle[eisicin)sievee 6, 384, 926 217, 400 6, 411, 926 218, 345 
September <i. .52.....- 8, 408, 570 191, 783 8, 629, 170 210, 183 
Oetober’. oo.2-65s856- 6, 3388, 560 167, 828 6, 338, 560 167, 828 
NOVember <...<..s--7- 8, 015, 700 194, 922 : O15, 700 194, 922 
DECCMDEF.... cence 2 ae 4, 605, 150 187, 009 289, 150. 147, 209 

Total landed at | —————-——————— A | —_——_ ——_— aa wo 
IBOSLOMPs «215\= s\e\01e 78, 383, 472 2,001, 485 1, 883, 400 49, 642 80, 266, 872 2, 051, 127 

AU ATUU AT Viste orsie-2s2 5 ste tey=teye 1, 980, 755 67, 565 3, 260, 715 64, 687 5, 241, 470 132, 252 
ebriary i. stssoctesece 1, 113, 560 48, 668 167, 243 5, 856 1, 280, 803 54, 524 
Mia Giger aac ssaenec nee 2,412,778 56, 771 563, 205 21, 247 2, 975, 983 78, 018 
April 3, 139, 201 60, 795 1, 668, 959 51, 051 4, 808, 160 111, 846 
May 3, 690, 135 67, 970 2, 102, 332 77, 716 5, 792, 467 145, 686 
June 2, 602, 620 60, 373 4, 424, 580 194, 902 7, 027, 200 255, 275 
July 1991) UES 48, 418 9, 015, 980 830, 542 10, 937, 095 378, 960 
August. 1, 708, 276 45, 749 4, 058, 498 241, 166 5, 766, 774 286, 915 
Septembe 2, 470, 279 53, 289 3, 430, 389 202, 312 5, 900, 668 255, 601 
October 5, 219, 201 68, 145 8, 433, 162 148, 937 8, 652, 363 217, 082 
November ..... 2.0... 5, 861, 796 77, 852 8, 457, 421 282,186 14, 319, 217 359, 988 
December... ....25-- 938, 926 29, 711 3, 584, 344 73, 046 4, 523, 270 102, 757 

Total landed at 
Gloucester ..... 33, 058, 642 685,306 | 44,166,828 | 1,693, 598 77,225,470 | 2, 378, 904 

Grand total... 111, 442, 114 2, 686, 791 46, 050, 228 1, 743, 240 157,492, 342 4, 430, 081 

Grounds E. of 66° W. Ne 
Nan peg seee aoe ne 23, 835, 047 643,988 |" 29,447,241 | 915,608 | 53,282,288} 1,559,596 

Grounds W. of 66° W. | 
HO ee rare sty stain cis evesie 87, 607, 067 2,042,803 | 16, 602, 987 $27, 632 104, 210,054 | 2,870,435 

Landed at Boston in | 
MID Noses cece cele esas 77, 608, 596 1, 994,198 | 1, 365, 400 48, 440 78, 973, 996 2,042, 638 

Landed at Gloucester | | | 
ROL OOD Frere emimanater sina 39, 614, 878 787, 676 49,366,001 | 1,548, 768 | 88,980,879 2, 336, 444 

i ! | 

FISHERIES OF THE NEW ENGLAND STATES. 

The number of persons employed in the coast fisheries of the New 
England States in 1902 was 38,879. Of these, 28,661 were fishermen 

and transporters and 15,218 were engaged as Waren in the whole- 
sale fishery trade and in the preparation of fishery products. 

The capital invested in the fisheries amounted to $19,969,081. The 
investment included 1,479 vessels engaged in fishing and conoeeeee 
fishery products, the value of which was $3,977,066. The net ton- 
nage was 46,543 tons and the value of the outfit was $1,792,990. The 
number of boats in the shore fisheries was 11,021, valued at $682,584. 
The fishing apparatus employed in the vessel and shore fisheries had a 
value of $1,305,779. The value of shore and accessory property was 
$7,925,887, and the cash capital employed in operating sardine can- 
neries, menhaden factories, in the preparation of fishery products, 
and in the wholesale fishery trade was $4,284,725. 
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The quantity of products derived from the fisheries was 528,948,797 
pounds, valued at $12,280,401 as they leave the hands of the fisher- 

men; this does not include the enhancement in value as the result of 
canning or other methods of preparation beyond those employed by 
the fishermen, nor the higher price received for products handled in 
the wholesale fishery trade. The leading species in the New England 
fisheries are alewives, cod, cusk, eels, flounders, haddock, hake, pol- 
lock, halibut, herring, mackerel, menhaden, scup, shad, smelt, sque- 
teague, swordfish, whiting or silver hake, squid, lobsters, quahogs or 
hard clams, soft clams, and oysters. ‘The products of the whale fish- 
eries are also of considerable importance. 

Since 1898, the year for which the last previous canvass of these 
states was made, there has been an increase in the products of the 
fisheries of 34.43 per cent in quantity and of 26.83 per cent in value. 
There has also been asmall increase in the number of persons employed 
and in the amount of capital invested. 
An interesting occurrence in connection with the New England 

fisheries during the past year, 1903, was the shipment from Province- 
town, Mass., of a cargo of 286,000 pounds of frozen squid, out of cold 
storage, to St. Pierre and Miquelon, for use as bait by the French 
fishermen in the Grand Bank cod fisheries. The vessel carrying this 
eargo was the steamer Alice M. Jacobs of Gloucester, Mass., com- 
manded by Capt. Solomon Jacobs, of that port. The voyage was suc- 
cessfully made, and the fish met with a ready sale on reaching St. 
Pierre. The Gloucester Daily Times, of March 25, 1903, refers to the 
incident as follows: 

After loading the squid at Provincetown, the steamer sailed from there two weeks — 

ago Wednesday and reached St. Pierre the following Saturday. To avoid the ice, 

Captain Jacobs went to the southward of Sable Island, and St. Pierre bore 130 miles 

north-northeast before he shaped his course for it. 

On reaching that port he had no trouble in disposing of his cargo, the French 

bankers coming alongside and taking their baiting, although they had not yet fitted 

out. All were disposed of in this way except 20,000 pounds, which were put in cold 

storage, as Captain Jacobs was anxious to get away and home to fit for seining. 

Captain Jacobs says the fishermen were pleased with the squid and wanted him 

to return in about three weeks with a cargo of herring, for which they were willing 

to pay a big price. 

FISHERIES OF THE SOUTH ATLANTIC STATES. 

In the South Atlantic States, namely, North Carolina, South Caro- 
lina, Georgia, and the east coast of Florida, the number of persons 
engaged in the coast fisheries in 1902 was 23,452. There were 17,711 
fishermen on vessels and boats, and 5,741 shoresmen employed in the 
various branches of industry dependent on the fisheries. 

The total amount of capital invested was $2,991,149; the number of 

vessels employed was 526, valued at $392,661; the value of their outfit 
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was $85,095, and their net tonnage was 5,740 tons; the number of 
boats engaged in the shore fisheries was 9,714, valued at $349,770; the 
value of the fishing apparatus used on vessels and boats was $691,728, 
of shore and accessory property $833,395, and the amount of cash 
capital utilized in the wholesale fishery trade was $638,500. The 
principal forms of fishing apparatus were seines, gill nets, pound nets, 

oyster dredges and tongs. 
The products of the fisheries aggregated 106,446,072 pounds, having 

a value to the fishermen of $2,839,633. The more abundant species were 
alewives, catfish, croakers, menhaden, mullet, shad, Spanish mackerel, 

squeteague, striped bass, hard clams, oysters, and shrimp. Black 
bass, blue-fish, and many other species are also taken in large quantities. 

The increase in the fisheries of this section in 1902 as compared with 
the returns for 1897 was 36.46 per cent in the number of persons 
employed, 63.55 per cent in the capital invested, and 54.90 per cent in 
the value of the products. There was also a large increase in all 
important respects as far as shown by statistics available for earlier 

years. 

FISHERIES OF THE GULF STATES. 

The coast fisheries of the states bordering the Gulf of Mexico gave 
employment in 1902 to 18,029 persons, of whom 12,901 were engaged 
as fishermen in the vessel and shore fisheries, including the crews of 
vessels engaged in transporting fishery products, and 5,128 as shores- 
men in connection with the fisheries and wholesale fishery trade. 

The amount of capital invested was $4,707,460. This included 714 
fishing and transporting vessels, with a net tonnage of 9,221 tons, 
valued with their outfits at $1,295,845; 7,102 boats in the shore fish- 

eries, valued at $707,129; fishing apparatus used on vessels and boats, 
having a value of $198,414; shore and accessory property, valued at 
$1,586,672, and cash capital utilized in the wholesale fishery trade, 
amounting to $919,400. The more important forms of apparatus of 

‘apture were seines, gill nets, trammel nets, stop nets, lines, oyster 
dredges and tongs. The stop net, it may be explained, is a long piece 
of netting stretched across a stream or creek to prevent the fish that 
have entered from escaping when the tide recedes. 

The yield of the fisheries in 1902 was 113,696,970 pounds of prod- 
ucts, with a value to the fishermen of $3,494,196. The species secured 
in largest quantities were buffalo-fish, cat-fish, channel bass or red-fish, 

red snappers, groupers, mullet, sheepshead, Spanish mackerel, trout 
or squeteague, hard crabs, oysters, and shrimp. 

Since 1897, the year for which they were last canvassed, the fisheries 
of the Gulf States have increased 29.08 per cent in the number of per- 
sons employed, 82.17 per cent in the amount of capital invested, 73.95 
per cent in the quantity, and 53.81 per cent in the value of the prod- 
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ucts. The species in which the largess increase in yield has occurred 
are buffalo-fish, mullet, red snappers, groupers, oysters, and shrimp. 

FISHERIES OF THE INTERIOR WATERS OF FLORIDA. 

For many years an important alligator and otter industry has been 
prosecuted in what is generally known as the Kissimmee and Apopka 
regions of Florida. During the last few years the catching of fish has 
also been taken up in this section, and it was decided to investigate 
these fisheries while canvassing the coastal waters of the State. Lakes 
Apopka, Harris, Griffin, Eustis, Dora, Tohopekaliga, Kissimmee, 
Cypress, and Hatcheneha, and the Kissimmee River were visited, and 

the tables following show the extent of the industry for 1902. Asa 
number of the lakes are connected with each other by short rivers, 
and the fishermen move from one to the other frequently, it is impos- 
sible in every case to show separately the fisheries of each lake. 

Fishing first began in the Kissimmee region in 1900, and has attained 
considerable importance. During October, November, and December, 
seines are used; trot lines are operated during the rest of the year. 
The town of Kissimmee is the shipping point for the fishermen of this 
region. The same method is followed in Lake Apopka, Winter Gar- 
den and Oakland being the fishing centers. In lakes Harris, Griffin, 

Eustis, and Dora trot lines only are employed. 
Alligators are hunted with guns, and otters are taken in traps in the 

Kissimmee region, the same persons generally prosecuting both indus- 
tries. The hides and skins are brought to the nearest railroad towns 
and exchanged with the merchants for supplies. 

Yield, by species, of the fisheries of the interior waters of Florida in 1902. 
+) ty } ? ‘. a “ 4 

| Lakes Tohopeka- 
Lakes Harris, | liga, Kissimmee, 
Griffin, Eustis, | Cypress, and Lake Apopka. Total. 

Species. and Dora. | Hatcheneha, and 
: Kissimmee River. 

Lbs. Value. Lbs. Value. Lbs. Value, Lbs. Value. 

TSG DISC AS 5e eS om nae sc BO eGnngece anecaee | 4,940 $247 15, 800 $277 | 20, 740 $524 
ESE pate ate ees rapa re soto ata eletarats lla. a meters Bereta simisintes Males teeters. acl tees ears 19, 100 334 19, 100 334 
(ORITIN, Caacoeee BA basse oe 295, G00 | $4,500 | 160,600 | 7,030 | 390,000 | 6,825 | 775,600 | 18,355 
Crapple sachs secs sacs = sneer sicesee slesleees ses 13, 000 38 13, 000 380 
BiG acacia sect eerecaaties leaemecins 1, 000 1, 000 50 
AIR OATOT MAG ES=)-\ ccs swiss i alSeinc asics esl clcesics se 11, 752 11, 752 2, 390 
PROMISING sees cesieeines selec |leistere ~ieteremtel [nei sisre.e DEH OOM tie 9 ire Oly erclecstersicicl lislerare miele 2, 592 9, 720 

MOLE. see tes, cciscccaleeisse 225, 000 4,500 | 198,884 | 19,777 424, 900 7, 486 843, 784 31, 713 
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Yield of the fisheries of the interior waters of Florida in 1902, shown by apparatus and 
species. 

| 

Lakes Harris, 
Lakes Tohopeka- 
liga, Kissimmee, 

Griffin, Eustis, Cypress, and Lake Apopka. Total. 
Apparatus and species. and Dora. Hatcheneha, and 

Kissimmee River. 
| Ps 

Lbs. Value. Lbs. Value. Lbs Value Lbs. Value. 

Seines: 
BTR CLASS) stelmalaistata’sie'e(e) ja‘els||(siaiate(a(alsvors hoes 2, 200 $110 11, 500 $202 18, 700 $312 
iBieen Git) ee) eee aE See eer pase ne arn lonecocaclar—cooe. bolicceaenoc 17,100 299 17, 100 299 
(CIN SiG aes Hedapoeoasor Socr | |soesccnecd boronods 82,800 | 3,140} 850,000} 6,125 432,800 9, 265 
CLE NO esedcarecesecce cond cocase cencllosecenor 6, 600 BOSH). cee esaaheen ance 6, 600 198 
PCW cts lancer Beads ace e oceee ce eal noses 1, 000 50; see [bcessace 1, 000 50 

eee EE) es SSS 
IMO aaicracr aie cise oreellece meetertales fis ee 92, 600 3, 498 378, 600 6, 626 471, 200 10,124 

Hand lines: | 
SIP ekBD ASS as scree secigsse cee Eaedcrsocn| eons! 2, 740 NBT ayers oases 2,740 137 
(CATHIE aA aaescHpconesend seacecrane ssonder: | 2, 000 TNO eS Sepeanoalsecseaoc 2, 000 100 
(Sistyo cee Seeau ase oacdoagenc||soadansrec||srnece So | 6, 400 PB2e ee ae stceee[eceeeeee 6, 400 182 

Rexall a ees sescntee exspeeser||ccceec | 18,140 AIOWIE. Sere Ss sales eee ee 11, 140 419 

Trot lines: | | 
TRIGA OPES 5 oon oe eenoaoodon| |Eeoodcuceal|ecaucass)saocbonc opllssct cond} 4, 300 7a 4, 300 75 
IRE GIN © sn eatececac Saineurtainn [side ass aes lanaoacen wateeeaaatteescces | 2, 000 35 2, 000 35 
Cita Sheess eosscsceiseh cee 225, 000 | $4, 500 75, 800 3, 790 40, 000 700 340, 800 8, 990 

Motil aecnecwwecscnssece 225, 000 4, 500 | 75, 800 3,790 46, 300 810 347, 100 9,100 

Guns: | 
PAM o-aiO TSEC ESS - =o iors ras apsell anid aegn clare [se einreieloe | 11,752) 2,350-).-....----|.-.--<-- 11, 752 2, 350 

Otter traps: | | 
ORUERESIIT Sis oasis re creietasrarcineyl Servemieterac cl ceic eee 2,592 | 9,720 | Seat [idles See 2, 592 9,720 

Grand totall..:)....... 225,000 | 4,500 | 193,884 | 19,777 | 424,900 | 7,436 | 843,784 | 31,713 

Number of persons employed in the fisheries of the interior waters of Florida in 1902. 

Waters. | Fishermen. | Shoremen. 

bakes! Harris! (Griftin, Mustis, amd) Dore 72 scene cree ele clei ie: SOA Saemeeteces 
Lakes Tohopekaliga, Kissimmee, Cypress, and Hatcheneha, 
AMO KISSIMMVCCRIVET Sah: faeee ccs sere le ateiseieweeeiselesen eemeaeece 172 4 

AKC PAM ODA Here are mink cee areiineaicines caretaker aie ore 79 10 

Motel A eee ar co ee is Pee RR eee 281 | uM 

Total. 

Boats, apparatus, and shore property employed in the fisheries of the interior waters of 
Florida in 1902. 

Lakes Tohopeka- 
Lakes Harris, | liga, Kissimmee, 
Griffin, Eustis, Cypress, and Lake Apopka. Total. 

Items. and Dora, Hatcheneha,and| . 
Kissimmee River. 

No. | Value. No. Value. No, Value. No Value. 

ESOS USireaetsicjatciefslaicie as =! sarsiere 30 $300 152 | $2,840 56 | $1,120 238 | $4, 260 
Apparatus: 

SEMMCS Si ciianveiccrmsisteie avalale (slong | ueptetavatetstaca [eee 20 | 1,800 23 | 3,450 a43 | 5,240 
EVAN GSS. 2a wie ce cic mee eetaenoeac eae oe ealreeiss pba i BRR eo betes "| Baeom oo oes 8 
ABWoRE Ihba\et acer ae yds..| 30,000 250 5, 250 54 3, 500 35 38, 750 | 339 
MOUS Broteteieteletclcinisisicinie -sielere ate |: Si aac ete eer oe TD SD QAO Mess crete Sa a sil erawet tacts 112 2, 240 
COTLETITADS cance seack esicne. IF cadeis fees eye 930 (Cab eae sooaerel Metaaaee 930 605 

Shore and accessory prop- | 
Gini" 5 Sap Gonocod achbondneeee Vie eae acne 4508 | eeecese es SOO eateretetneerete ABOU in eccteye tals 1, 200 

Total eee pees ese eee | aioobil tae eee TSE tees cee Be Op5 i eee eee 18, 902 

a Total length of seines, 20,500 yards, 
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FISHERIES OF THE HAWAIIAN ISLANDS. 

The commercial fisheries of the Hawaiian Islands were investigated 
in the early part of 1904, all of the larger inhabited islands being 
visited and the work continuing for about two months. The purpose 
of the canvass was to collect statistics for the year 1903, and also to 
note any changes that might have occurred in the methods or otherwise 
in connection with the fisheries since the first investigation in 1900. 
There were 2,345 persons engaged in the industry in 1900, while in 
1903 there were 3,241, a gain of 896; a large percentage of these was 
Japanese, whose numbers have increased from 485 to 1,571 during that 
interval. In 1900 the total investment amounted to $272,591, while in 
1903 it was $309,217, a gain of $36,626. The total catch in 1900 was 
6,222,455 pounds, valued at $1,083,646, while in 1903 it was 6,972,785 

pounds, valued at $677,897, a gain of 750,280 pounds, but a loss of 
$405,749. The principal increases were in the aku, akule, aweoweo, 
gold-fish, hapuupuu, kumu, laenihi, moi, opelu, weke, and papai fish- 
eries. The principal decreases appear in the amaama (mullet), hauliuli, 

~kawakawa, kole, malolo (flying-fish), moano, oio, uku, ulua, opibi 

(limpet), and ula (crawfish) fisheries. The decrease in the malolo fishery 

is especially noteworthy. In 1900, 573,082 pounds of malolo, valued 
at $145,085, were secured, while in 1903 the catch amounted to 86,175 

pounds, worth $3,678, a decrease of 536,907 pounds and $139,407. The 

natives are the only fishermen engaged in catching malolo, and in 1908 
they made but little effort. 

Commercial! fishing is carried on from the islands of Hawaii, Kauai, 
Kahoolawe, Lanai, Maui, Molokai, Nihau, and Oahu, the list being 
increased since the last inquiry by the addition of Kahoolawe, for 
which no fisheries were reported in 1900. The fishermen from these 
islands visit certain other small and uninhabited members of the group, 
but the catch has been credited to the islands on which the fishermen 
live. The Japanese are rapidly acquiring control of the fisheries and 
fish trade, and on certain islands are now able to fix prices at almost 
any figure they wish, which explains the high price at the markets. 
The fish ponds on Oahu, however, where they are most numerous, are 
monopolized by the Chinese, who control the prices for amaama 
(mullet), the principal fish food for the white portion of the 

population, 
An unfortunate feature of the fisheries of certain islands, notably 

Maui, Molokai, and Kaui, is the absence of inspection of the fish as 

landed. During the last half of 1903 there were inspectors at Wailuku 
and Lahaina, on the island of Maui, but for financial reasons their 
services were dispensed with on January 1, 1904, and there is now no 
inspection at those important points. Fish become tainted very 
quickly in such a warm climate, and the Japanese, unless they are 

watched closely, dispose of such with the fresh ones. 
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Although it was so recently as 1899 that the first lot of frogs was 
introduced on the island of Hawaii, they have increased so rapidly 
around Hilo that many are now shipped to San Francisco, and the 
Honolulu market is also supplied from this section. This industry 

has not been so suecessful on the other islands, however. 

One of the most peculiar features of the Hawaiian fisheries has been 
the well-developed principle of private ownership of fishes found in 
the open sea and bays to within a certain prescribed distance from 
shore. This being contrary to American practice, the enabling act 

which admitted the islands as a territory in 1900 provided for the 
extinguishment of these rights on June 14, 1903, and fixed the manner 
of adjudication in the courts. In the lower courts the claims of the 
fishery owners were denied, it being decided that their fisheries did 
not constitute a vested right. One case, however, in which the fishery 
right was specifically mentioned in the amictnel an was appealed to 
the United States Supreme Court, which in April of this year (1904) 
rendered a decision sustaining the claim. This decision will doubtless 
settle the status of all similar claims pending. y. There are a number of 
claims, however, in which the fishery is not specifically mentioned in 
the original ¢ erants, and these will doubtless have to be passed upon 
by the Supreme Court eventually. 

FISHERIES OF THE INTERIOR LAKES AND STREAMS OF NEW YORK AND 

VERMONT. 

A canvass of the commercial fisheries of this region was made in the 

fall of 1908, and the industry was found to be c neice’ on in the fol- 

lowing waters: Lakes Bear, Cassadaga, Canandaigua, Cayuga, Cham- 
plain, Chautauqua, Cone: George, Keuka, Mill Site, Oneida, Onon- 
daga, Otsego, Owasco, ee, and Skaneateles, and the Oneida and 
Seneca rivers in New York and Lake Champlain in Vermont. A few 
other lakes and streams were visited in both States, but as they have 
no commercial fisheries they are not enumerated. 

The only other canvass of this region made by the Bureau was in 
1896, when data were collected for the calendar year 1895. A compar- 
ison of the figures for the two years shows a most gratifying increase in 
every particular, In New York in 1895 the number of fishermen was 
543, while in 1902 there were 804, a gain of 261. The total invest- 
ment in 1895 was $19,745. In 1902 it had increased to $25,291, a eain 

of $5,546. In 1895 the total catch was 754,730 pounds, valued at 
$60,086, while in 1902 it was 1,530,918 Stonnids. valued at $87,897, a 
gain of 776,168 pounds and $27,811. The interior waters of this State 
produce more muskellunge and smelt than the fresh waters of any 
other state in the Union, while they lead all other waters, except the 

Great Lakes, in the c cn of bullheads, pickerel, wall-eyed pike, yellow 
perch, and suckers. 
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In Vermont a most gratifying increase is shown so far as apparatus 
and shore and accessory property are concerned. The catch increased 
from 298,139 pounds, valued at $7,160 in 1895, to 542,812 pounds, 

worth $37,669 in 1902, a gain of 244,673 pounds and $30,509. These 
figures represent the fisheries in that portion of Lake Champlain 
lying within the state of Vermont. Onthe New York side no netting 
is permitted, but Vermont allows it during certain seasons of the year. 
Missisquoi Bay, at the foot of the lake, is the principal net-fishing 

region, and in the spring a number of seines are hauled here and in 
adjacent sections of the lake, for wall-eyed pike mainly; in the fall 
they are hauled principally for white-fish, locally known as ‘‘shad.” 
Many attempts have been made to stop this form of fishing, which is 
exceedingly destructive to some of the most valuable species in the lake, 
more particularly wall-eyed pike, white-fish, and pickerel, which form 
nearly half of the catch, but it seems impossible to do so while Canada 
permits her fishermen to haul seines in that part of the bay which 
lies within her borders. 

In 1902 the State of Vermont granted 5 gill-net licenses to take 
white-fish in Lake Bomoseen, 2 for Lake St. Catherine, 1 for Lake 

Memphremagog, and 1 for Lake Hortonia, and these nets captured 

3,462 white-fish in Lake Bomoseen, 543 in Lake St. Catherine, 105 in 

Lake Memphremagog, and 165 in Lake Hortonia. A very few perch, 
pickerel, and sun-fish were also taken in the nets. The fishery can 
hardly be called commercial, as most of the fish caught were consumed 
by the fishermen. 
The greatest drawback to the fisheries of many of the lakes and 

streams is the presence of undesirable species. The alewife in Seneca 
Lake and the ling and carp in most of the waters are very objection- 
able. The alewife and ling are not used for food. The carp, if taken 
in the winter and shipped alive to New York City, would net the ship- 
per a fair price, being a very hardy fish, which would stand shipment 
in ice and arrive in good condition. 

THE PACIFIC COAST COD FISHERY. 

The last canvass of the cod fisheries of the Pacific coast supplied 
data for the year 1899. In that year there were taken in Alaskan 
waters and landed at San Francisco 5,917,131 pounds of salted cod, of 

$178,054 value. In 1903 there were landed at San Francisco 19 car- 

goes of cod, amounting to 2,022,300 fish in number, or approximately 
9,605,925 pounds, of $288,177 value. Of this number, 170,000 fish 
were caught in Okhotsk Sea, 867,300 in Bering Sea, and 985,000 at 
the various stations among the Shumagin Islands. The Pirate Cove 
station is credited with 525,000 fish, Unga station with 224,000, and 
Sanak and Dora Harbor stations with 236,000. There were employed 
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in the fishery 13 vessels, carrying £67 men and 52 boys. The stations 
employed 86 men. 
A few years ago a number of the cod stations were closed and held 

in reserve, being considered too expensive to operate, and, besides, 

the fish on adjacent grounds were said to be growing scarce. Sinee 
that time these stations have been reopened and a few others have 
been established, but it is now claimed that cod are becoming scarce on 
the grounds in the vicinity of Pirate Cove as compared with former 
years, and the closing of the station for a year or two is being consid- 
ered. The station situated near the southern entrance of False Pass, 

suspended for a number of years, was operated in the season of 1903. 
It is learned that fishing on Slime Bank, at one time a most prolific 

source, has been practically abandoned, because, according to fisher- 
men, this ground has been ‘* fished out.” Port Moller and banks 
lying farther to the eastward are now the scene of operations. 

Previous to 1892 the cod fishery of the Pacific coast was conducted 
from San Francisco. In that year Capt. J. A. Matherson, of Ana- 
cortes, Wash., formerly of Provincetown, Mass., fitted out the schooner 
Lizzie Colby for a cod-fishing trip to the Bering Sea, and, the first 
voyage proving a suecess, since that time has made annual trips to 
that region. Up to 1903, however, when she landed at Anacortes 
360,000 pounds of cod, valued at $10,800, this vessel was the only one 
on Puget Sound engaged in the cod fishery. In that year two other 
vessels fitted out at Seattle for Alaska, returning with about 400,000 
pounds of fish. One of these vessels obtained her fare in Bering Sea, 
the other in the vicinity of Sanak Island. Another company has 
recently been formed, with headquarters at Anacortes, and has a fleet 
of four vessels. It is expected that some of these will fish in Bering 
Sea during the season of 1904. 

It will thus be seen that the cod fishery of the Pacific coast is rapidly 
growing. The method of preparing the salted product is practically 
the same as that followed on the Atlantic coast, the fish undergoing 
about the same kind of treatment. The artificial drying of cod is car- 
ried on to some extent at San Francisco, machines for that purpose 
having recently been introduced. From the fact that new firms are 
being established along the coast, it may be inferred that there is an 
increase in the demand for the Pacitie cod. 

THE HALIBUT FISHERY OF THE PACIFIC COAST. 

In 1887 the halibut fishery of the Pacific coast began to attract the 
attention of New England fishermen, and soon afterwards a number of 
vessels from Gloucester, Mass., started around Cape Horn for Puget 

Sound. On reaching their destination they fitted out at Seattle and 
Port Townsend for the unexplored fishing grounds of southeast Alaska 
and British Columbia. Several trips of fletched halibut were secured, 



REPORT OF THE COMMISSIONER OF FISHERIES. 139 

but there being no market for the product on the Pacific coast, the 
fares were shipped overland to Boston and Gloucester. The cost of 
transportation, however, rendered this enterprise unremunerative, 
and the fresh halibut fishery also, since the local demand was limited 

and a large portion of the product had to find market in the East, was 
for a time unprofitable; but, Atlantic halibut becoming scarce, the 

demand for the Pacific coast product increased to such an extent 
that eastern firms were attracted to Puget Sound and British Columbia, 
and in the last ten years this branch of the fisheries has greatly 
increased in importance. 

In the early years the fleet of small boats, sloops, and schooners 

engaged in catching halibut on the local banks—Cape Flattery, Cape 
Scott, and around San Juan Islands—landed its fish at Port Townsend, 
but since 1888 Seattle, owing to its superior shipping facilities, has 
become the business center. 

While the sailing vessels comprised in the halibut fleet of Seattle do 
not compare in size with those of the Atlantic coast, they answer every 
purpose for which they were designed, many of them having fine lines, 
and being built to encounter rough weather. The large vessels first 
employed were found to be expensive, and, moreover, the shortest 
route to most of the halibut banks being through the narrow channels 
and passages between the islands and mainland of British Columbia, 
smaller vessels were found better suited to the purpose. It was soon 
recognized that the route leading to the fishing grounds of the North 
could be better navigated by steam than by sail power, but it was not 
until about eight years ago that steam vessels were adopted. At vari- 
ous times individual enterprises with steam vessels haye been under- 
taken, only to be abandoned after a season or two; but the forming 
of the company at Vancouver, backed by eastern fishing firms, 
the halibut industry a new impetus. 

Steamers were at first chartered by the company, but as the industry 
maintained a steady increase it was deemed advisable to have vessels 
especially built for its needs. The steamer Vew England was launched 
at Camden, N. J., in 1897, and was brought around Cape Horn to 
Vancouver. In 1902 the steamer Avngfisher, built at San Francisco, 

ras added to the fleet. The steamer Saga, of Vancouver, now owned 
by the New England Fish Company, has also been converted into a 
halibut vessel, and is to make regular trips to the banks. 

The fresh halibut fishery of the Pacific coast was canvassed in 1900 
for the year 1899. In that year there were landed at the various 
points on Puget Sound 3,439,640 pounds of halibut, having a value of 
$108,170. In 1902, according to the Pacific Fisherman for April, 

1903, there were landed in the State of Washington alone 20,050,000 
pounds. Reckoning 2 cents a pound as an average price received by 
the fishermen, this quantity of fish would represent a little over 

Cave gave 
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$400,000 in value. The number of pounds given, however, probably 
includes the catch for that year landed at Vancouver, which was not 
included in reports of the last canvass. In the same year 5,019,000 
pounds of halibut were shipped from Vancouver to Boston, leaving 

15,031,000 pounds to be disposed of at Seattle, Tacoma, and other 
points on Puget Sound. Some remarkable catches have been reported 
for 1908, the steamer Vew England being said to have obtained a fare 
of 145,000 pounds of halibut in one day’s fishing, the greatest amount 
ever taken in one day by a vessel carrying 12 dories. 

In 1903 the halibut fleet of Seattle numbered thirty-odd sailing ves- 
sels, mostly schooners, and one steamer. The schooners are small, 
ranging from 8 to 42 tons; the steamer Painier, lost in November, 
was 109 tons register. Besides this fleet there were two other 
steamers, the Vew England and the Wingfisher, T1 and 141 tons, 
respectively, that sailed out of Vancouver, British Columbia, and as 
these vessels are owned by the New England Fish Company, they 

should be included in the American fleet. Their catch is landed at 
Vancouver and shipped overland in bond to Boston, where it is 
reshipped to various points in the West and to cities along the Atlan- 
tic seaboard. 

Considerable investigation has been made at different times by fish- 
ing vessels with the object of discovering new halibut grounds, but 
little has been learned in recent years to indicate the existence of 
extensive banks offshore. The principal grounds lie, for the most 
part, in waters belonging to British Columbia. Large fares have been 
taken in Dixon Entrance, off Cape Muzon and Cape Chacon, and 

many trips have been secured farther north in the channels and bays 
of southeast Alaska, but the largest catches have been made in waters 
adjacent to the northern end of Queen Charlotte Islands and on 
banks on the east side of Hecate Strait. During the winters for the 
past ten years a few small steamers and an occasional schooner have 
been engaged in catching halibut in southeast Alaska and shipping 
them to Puget Sound. It may be stated that the halibut grounds in 
this region are not so large and prolific as those farther south. 

THE SAN FRANCISCO WHALING FLEET. 

The fleet of whale vessels having headquarters at San Francisco, 
Cal., in 1903 comprised 10 steamers, 6 barks, and 4 schooners, a total 
of 20 vessels, of which number 2 steamers and 4 barks were owned at 

New-Bedford, Mass. The number of whales captured during the year 
was 169, of which 19 were bowhead, 5 right, and 145 sperm. These 
were all secured by 14 vessels, the remainder of the fleet being reported 
without any catch. The whale products landed at San Francisco con- 

sisted of 59,750 pounds of whalebone, 20,601 gallons of whale oil, and 
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179,770 gallons of sperm oil. This included 23,000 pounds of whale- 
bone obtained from i2 whales caught in 1902 which did not arrive in 
San Francisco until 1903. The approximate value of whalebone was 
65 a pound; of whale oil, 38 cents a gallon, and of sperm oil, 55 cents 
a gallon. 

The portion of the above catch taken by the 6 New Bedford vessels 
in the tleet was 1 bowhead, 1 right, and 136 sperm whales, yielding 
2,700 pounds of bowhead whalebone, 1,100 pounds of right whalebone, 
7,330 gallons of whale oil, and 169,911 gallons of sperm oil. 

THE SALMON-CANNING INDUSTRY OF THE PACIFIC COAST. 

Washington.—lt was not expected that the salmon pack on Puget 
Sound in 1903 would reach the unusual figures of 1901—919,953 
cases, representing a value of $3,957,334; in 1902 the same region 
yielded 450,424 cases, valued at $1,290,951, a shrinkage of 469,529 
cases and $2,666,383. But at no time in the past ten years have these 
fisheries been so disappointing as in 1903. There was not a large run 
of sockeye salmon at any time during the year. In the early part of 
the season the canneries began operating ona small scale, but fully 

expecting a large runof fishJater. As the season advanced, however, 

the prospect grew less. Only a few of the smal canneries obtained 
full packs; those with a capacity for a pack of 150,000 cases put up 
less than half that amount. Frequently during the season reliable 
reports were circulated that large schools of fish had been seen off 
Cape Flattery, Barclay Sound, and in the mouth of the Straits of Juan 
de Fuea, all of which led fishermen and cannerymen to believe that _ 

there would be a large fall run, but the fish that were expected did 
not appear, and by the middle of August the season was considered a 
failure. 

The entire output of sockeye salmon was 159,307 cases, 127,571 cases 

less than were packed in 1902. The total output of all species in this 
region in 1903 was 455,393 cases. The total pack for the state, includ- 
ing the coast rivers and the Washington side of the Columbia River, 
was 569,036 cases, valued at $2,058,443. The pack for the same terri- 
tory in 1902 was 642,370 cases and in 1901 1,081,548 cases, respectively. 

The quality of chinook salmon was said to be much better than in 
any past season, the fish being larger and of better color, and the per- 
centage of white-meated fish less than is usually found. The output 
yas 119,777 cases, valued at $537,997, only 18,413 cases of which were 

packed on Puget Sound, a large portion of the catch being utilized 
fresh, mild cured, and placed in cold storage. There were mild cured 

575,000 pounds of chinook salmon, and 660,000 pounds of other species 
placed in cold storage, valued at $66,650. The combined value of 
canned product, mild cured, and frozen salmon for the state amounted 

to $2,125,093. 
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In the state of Washington 28 canneries were operated, valued at 
$1,296,000, and giving employment to 8,687 persons. There were 
employed 1,437 gill nets, value $189,308; 57 drag seines and 70 purse 
seines, value $52,100; 656 traps (pound nets), value $1,058,293, and 29 
fish wheels, value $29,000. In connection with the fishery there were 

also used 67 steamers and launches having a value of nearly $350,000; 
154 seine boats, 270 Columbia River boats, 314 dories and skiffs, 359 

scows, 32 pile drivers, and 4 sailboats, valued at $366,393. The total 
amount of capital invested was $3,341,094. 

Oregon.—The run of salmon on the Columbia River in 1903 was 
unlike any previously known to the fishermen. In April, when the 
season opened, there was a considerable body of chinooks in the river, 
but in a comparatively short time they became scarce. Up to this 
time only a small portion of the gill nets, seines, and traps had been 
employed, and it was not until the season had become well advanced 
that it was thought advisable to bring all the fishing gear into use. 
At the end of June, 1902, the pack amounted to 123,000 cases; at the 
same time in 1903 the output was about 50,000 cases, a most remarkable 

decrease. 
From time to time large schools of salmon were reported off the 

mouth of the Columbia and along the coast of Oregon. These fish 
were daily expected to enter the river, but instead only scattering 
small schools appeared in July, lasting but a few days. Duting this 
time the outlook, even for an average pack, was not encouraging, and 

there was considerable speculation as to the advisability of artificial 
propagation. Many who had hitherto looked upon it with consider- 
able favor now seriously questioned this method of keeping up the 
supply, and the possibility of restoring the salmon fisheries of the 
Columbia River to their former importance by this means was consid- 
ered extremely doubtful. The skepticism was suddenly checked, how- 
ever, by the most phenomenal run of salmon ever witnessed on the 
Columbia River. The immense school of fish frequently reported off 
the coast made its appearance July 31 at Baker Bay, the traps in that 
vicinity being crowded to their fullest capacity. As the school advanced 
traps farther up the river also became crowded. The gill-netters 
began to take more fish than they knew what to do with, and the com- 
bined catch of traps and gill nets was more than the canneries and 
cold-storage plants could handle, the result being that nearly as many 
fish were thrown away as were utilized. So great was the stench 
rising from decomposed fish washed upon the beaches at Astoria that 
the city authorities were obliged to take steps to remove the nuisance. 

The following is an extract from the Pacific Fisherman: 

The average duration of a run of salmon in the Columbia has been three or four 

days, but in this instance there appeared to bea solid body of fish enter the river of 
magnitude never before equalled. As in other fishing centers there is always a tale 
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of some former year when the run was greatest, but this year all the old fishermen 

acknowledged it to surpass all that they had seen or have ever heard of, and even 

now, more than two weeks after the season has closed, the river is known to be full 

of fish hunting around for their natural spawning grounds. The character of the 

fish was equally as remarkable as its size, considering how late in the season it 

arrived. In years gone by the June run, which came late in June or early in July, 

was considered the best fish for commercial purposes in color and richness, but this 

run did not appear, but in its place the great run, fully four weeks later, and it was 

in fact the ‘“‘ June” run, as the appearance and quality of the fish were identical. 

Salmon continued to arrive in a solid body until August 15, the 
beginning of the close season. During these fifteen days a pack of 
over 191,000 cases was made—over half the entire output of the river 
for the season—and fishermen, cannery employees, and all others con- 
nected with the fishery worked almost unceasingly, resting only a few 
hours at a time. At the close of the season there were few men either 
directly or indirectly connected with the Columbia River fisheries who 
were not greatly interested in the artificial propagation of salmon, and 
who did not strongly urge its support. The consensus of opinion now 
is that the future abundance of salmon in this region depends almost 
wholly on the amount of fry liberated from the hatcheries. 

Heretofore the spring run of salmon of the Columbia River has 
always commanded a higher price than fish taken later in the season, 
the meat of the early fish being of a brighter color and containing 
more oil than fish taken during the fall run. A change in the quality 
of the fall run of fish was noticed about two years ago, when a con- 
siderable number of fish were found to possess all the qualities of 
spring fish. In the fall of 1902 a larger percentage of this kind of 
fish was noticed, and from the phenomenal fall run in 1903 a large ~ 
portion of the pack made was composed of salmon that could be 
classed as ‘*spring fish.” Many theories are advanced in explanation 
of the superior qualities of this run of salmon over that of past years, 
it being claimed by many persons that it is due to the work of the 
hatcheries, because only the best fish are selected for spawning pur- 
poses. Others maintain that the change in the quality of the runs is 
due to natural causes. 

Eighteen canneries and 9 cold-storage plants were operated in 
Oregon in 1903, representing an approximate value of $650,000. The 
output of the canneries was 306,031 cases, valued at $1,558,399. The 
fish handled by the cold-storage plants were as follows: Chinook 
salmon, mild cured, 6,740,200 pounds; fishermen’s price, $404,412; 

frozen fish, consisting mostly of silver salmon, dog salmon, and steel- 
head trout, 1,024,843 pounds; value, $48,079. 

The number of men directly connected with canneries was 4,172. 
The fishing apparatus consisted of 18 traps, 35 fish wheels, 40 drag 
Seines, and 876 gill nets, the combined value of which amounted to 
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$315,300. There were also employed 751 gill-net boats, 107 dories 
and skiffs, 74 scows, and 5 pile drivers, valued at $168,275. Connected 
with the fishery were 25 small steamers and launches, ranging in size 
from 2 to 118 tons and valued at $111,118. 

In recent years the cold-storage plants have received the largest and 
best chinook salmon, which they bought for 5 cents per pound for 
fish weighing less than 25 pounds and 6 cents per pound for fish 
weighing 25 pounds and over; in some instances 7 cents a pound was 
paid for choice fish. In consequence of the advance in price paid by 
the cold-storage plants, the packers have not always been supplied 
with fish as large as desired for canning purposes, and the cannery 
men have found it more profitable to dispose of the especially large 
fish to the cold-storage plants than to can them. ‘To protect themselves 
and in the future to be able to handle all grades of fish, many of the 
cannery firms are arranging to have cold-storage and mild-curing 
plants connected with their establishments. Already a few have done 
so, and should the demand for mild-cured and frozen salmon continue 
to increase as it has in the last few years, it is predicted that in a short 
time all the canneries on the Columbia River will be constructed for 
handling both frozen and mild-cured fish. 

t will be noticed by referring to the accompanying tables that the 
pack of steelheads for Oregon in 1903 amounted to a little over 7,000 
cases. This decrease in quantity was owing to the large demand for 
frozen fish, a large portion of the catch being utilized in this manner; 
the cold-storage plants handled nearly 850,000 pounds, or 12,500 
cases. 

At times shad are plentiful in the Columbia River, but they are 
chiefly taken incidentally in traps and seines. There is comparatively 
a small demand for this fish, and large numbers are allowed to escape, 
although some shipments are made to Portland and various points on 
Puget Sound. As an experiment, the Sanborn Cutting Company, of 
Astoria, recently packed 1,292 cases of shad, but so far as is known 
there has been little or no sale for them. The fish were prepared, 
packed, and cooked in the same manner as salmon, and it 1s believed 
by the packers that could a market be created for this product, an 
industry of considerable importance would result. 

The packing of salmon bellies and tips is an experiment undertaken 
by the Tallant & Grant Packing Company, of Astoria. Two hundred 
cases of each were put up in 1903, a case holding 4 cans, the weight 
of each can being 124 pounds, or 50 pounds of fish to the case. The 
price of a can of bellies is $2.50, or $10 a case, of the tips, $1.50 a can, 

or $6 a case. Only asmall portion of a fish is used for this purpose, 
the remainiug part being packed in the usual way, and it is only when 
salmon are scarce that they are put up in this manner. It is under- 
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stood that about twenty years ago a few cases of this product were put 

on the market, but there being no demand for it the project was soon 
abandoned. At the present time, however, there is considerable call 
for this article of food among the first-class hotels and restaurants. 

California.—California ranks last in importance in the production 
of canned salmon, having only three canneries, two situated on the 

Sacramento River and one at Requa in the northern part of the state. 
The pack in 1908 amounted to 12,102 cases, with a value of $65,359. 
The pack for 1902 was 17,246 cases, with a value of $93,128, and in 
1901 it was 18,309 cases, valued at $106,182. The value of the can- 

neries and accessory property is approximately $80,000, and they 
gave employment to 221 men, of whom 37 were regular fishermen. 
Besides this number, however, many men engaged in fishing for the 
markets of San Francisco and Sacramento at times disposed of their 
catch at the canneries and cold-storage plants. The Carquinez Packing 
Company, on the Sacramento River, owns no boats or nets, but pur- 
chases all of its fish, and during the season of 1903 took fish from 212 
fishermen. The Black Diamond Canning Company also obtained most 
of its fish in this manner. 

The spring pack of the Carquinez Packing Company was 4,200 cases 
of 1-pound talls. No fall fish were packed. The Black Diamond 
Cannery packed 1,819 cases of spring and 2,583 cases of fall fish. 
The Klamath Packing Company put up 3,500 cases. The steady 
decrease in the annual output of the canneries on the Sacramento 
River is due to the fact that a considerable portion of the catch is mild- 
cured. In 1901 the Carquinez Packing Company utilized in this man- 
ner 252,000 pounds of salmon; in 1902, 850,000 pounds, and in 1903° 
539,000 pounds, representing a total value toe the fishermen of $45,640 
for the three years. Had this amount of fish been packed, it would 
have been equal to 16,779 cases, 68 pounds of raw fish being reckoned 
toacase. The quantity of salmon mild-cured by the Black Diamond 
Canning Company was 1,272,600 pounds in 1991, 1,036,800 pounds in 
1902, and 1,092,200 pounds in 1903, the first value for the three years 
combined being approximately $148,000. Of these fish 768,800 pounds 
were caught in Monterey Bay and shipped to San Francisco, where 
they were cured and placed in cold storage. 

The salmon taken in Monterey Bay are all caught by trolling, none 
being taken in gill nets or other forms of apparatus. It is stated by 
fishermen that on July 8, 1903, 1,500 fish were caught in this manner, 
averaging in weight 23 pounds. 

Besides the mild-cured salmon prepared by the two canneries above 
mentioned, there were 1,733,933 pounds handled by small cold-storage 

plants, making a total output of 3,365,133 pounds. 
F. C. 1904—10 
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Salinon output of Washington, Oregon, and California in 1903. 

Number of cases. 

~ , Species. 1-pound | 1-pound | }-pound f 
talls. flats. fiats. Total. 

Chin OO ks salam OM = ars<serscesia edie yale a arereastesserers ste aceys aerial ee 285, 145 64, 003 24,990 374, 138 
Soekevie ca lmonic 2282 24.30 S28 o atic eee se cscs weclactas senioe $3, 959 53, 084 26, 137 173, 180 
Silvemsalmon’ 2.5: ccc save ts Sase oenie ce nen sicSiciteie ote cite ieie aot 106, 461 19, 384 15, 188 141, 038 
Hiarmap bs Cke salmon ys. yeasts tote tepid es a <icttemidoas setae 166, 236 8, 798 1, 563 176, 597 
Ise SfullNOlN Gok Seon casabodoHne enanorospadeoDuLace osancuouGeEeroe RON S481 |e) cicte's<icic\ol| = aie raicese 12, 848 
ROC MME AG Starscape se laialclerel<ieeicicieioieie.e onselee's xtvereiieltote mictotere cs stam eie sinters QB Bilt stpceiciae |bic.oos oes 9,373 

TG lee SuSdanae GSRGCoOnoce cOnEmeRe COD oSaTeoracod loners: 674,022 | 145, 269 67, 878 887, 169 

Salmon pack of Washington, Oregon, and California in 1901, 1902, and 1908. 

Washington. Oregon. | California. | Total, 

Species. See 
Cases. Value. Cases, Value. | Cases. | Value. | Cases. Value. 

Ea 5 a SAE ac oP oe | 

1901, } | | 
GHMOOK =: - 0-2 2t 85,734 | $382,936 | 171,716 | $995,953 | 18,307 |$106,182 | 275, 757 $1, 435, O71 
BOCK ENG <2 3 <cfcieisomc 802, 687 | 3, 609, 391 2, 895 IE UBM ep oconhe eaacaamee | 804,982 | 3,623, 866 
SULVCles sack eces cee: 101, 100 393, 850 52, 080 QOS S20 ames ieee | 153, 180 562, 170 
Humpback ........ 33, 052 QOL DG. at acres am Ke aceite ral Getentes cll paaee seen 33, 052 99, 156 
Chums eas wees = 58, 117 145, 292 14, 608 AS O24 eal sinter sia's ieeeioe | 72, 725 189, 116 
Steelheads.....---- 1, 458 5, 832 10, 525 AG NSIS oe cctecicls| sorte cars 11, 983 52, 142 

Po taleessse ce 1,081,548 | 4,546,457 | 251, 824 | 1,308, 882 | 18,307 | 106,182 | 1,351, 679 | 5, 961, 521 

1902. | | Bae || 
Chindok s.\-se2<.5.-- 107, 621 430,484 | 202,168 | $27,035 } 1, 615, 319 
SOCKENC scm iin1- sis 288, 904 1, 300, 068 3, 3¢ 302, 237 | 1, 360, 066 
MIELE aeee sec oes 115, 326 415,173 144, 967 521, 880 
Humpback . 9, 108 18, 216 9, 108 18, 216 
Chums...... 119,101 | 285, 842 133,871 | 321,290 
Steelheads......... 2,310 9, 240 10, 188 43, 683 

Motel sececce 642,370 | 2,459,023 | 267,740 | 1, 328, 303 | 927,356 | 3, 880, 454 

1903. ee 
Chinook. 2445.32. 119, 777 537,997 | 242,259 | 1,308, 159 374, 188 | 1,911,515 
SOCKEVC. cb ce ace ec 159, 993 735, 692 13, 247 59, 612 173, 180 795, 304 
Sibvereers lc cecca ee 104, 078 374, 681 36, 955 147, 820 | 141, 083 522, 501 
Humpback %....-...4- 176, 597 BisteA lice Panes obpdlocoeacpeeeclacceor ca scaacccr. | 176,597 388, 514 
Chrisie Sees so: 6, 348 11, 426 6, 590 OE LOOMS Aas Merete oes 12, 848 23, 126 
Steelheads ......... 2,303 | 10, 183 7,070 SL HOS) Meee eae meies es 9, 373 41, 241 

Motadints jecc-2 569, 036 | 2,058,443 | 306,031 | 1,558,399 | 12,102 65, 359 887,169 | 3, 682, 201 

THE ALASKA SALMON FISHERIES. 

The output of the fisheries of Alaska for 1903 compares favorably 
with the season of 1902. While in 1903 the pack was 290,614 cases 
less than the pack of the preceding year, the advance in the price of 
salmon caused the value to exceed that of 1902 by nearly $1,251,000, 
the latter year yielding 2,536,824 cases, valued at $8,498,360, while in 
1903 the output was peat cases, erin a value of $9,748,799. Of 
this amount the Alaska Packers’ euaeaiaon canned 1,267,693 cases, 
in addition to salmon salted and placed in cold storage. 

The decrease in the pack of 1903 was not wholly the result of the 
small run of salmon, but was in a measure due to the smaller number 

of canneries operated, and to the fact that many of the canneries in 
southeast Alaska, on account of the low price of salmon at the begin- 
ning of the season, had contracted for a smaller number of cases than 
they would have packed had the increased value been foreseen. 
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There were 64 canneries operated in 1902, 9 of these having been 
built that year; 2, on the other hand, suspended operations. In 1903 
60 canneries were engaged in packing salmon; 3 were built that year, 
only 2 of which were operated, and 5 suspended operations. The 
number of men engaged in the salmon fisheries was 14,708 in 1902, 
and 13,106 in 1903, a decrease of 1,602. 

The output of salted salmon in 1902 was 25,936 barrels, valued at 
$191,248. There were placed in cold storage and dry salted 141,600 
pounds of salmon, representing a value of $5,190. In 1903 there were 
salted by the canneries and salteries 35,748 barrels, value $261,086. 
The Pacific Cold Storage Company, at Taku Harbor, placed in cold 
storage 17,690 pounds of king salmon, 34,087 pounds of cohoes, 72,944 
pounds of dog salmon, and 12,551 pounds of steelheads. This com- 
pany also dry salted for the Japan market 245,441 pounds of dog- 
salmon, a total of 380,713 pounds, value $11,732. 

As is frequently the case in a poor season, salmon were scarce in 
certain localities and plentiful in others. At Karluk in 1902 the pack 
was 204,190 cases; in 1903 only 90,103 cases were packed by the two 
canneries operated there, which are owned by the Alaska Packers’ 
Association. The Arctic Packing Company, located at Olga Bay, 80 
miles distant, met with a similar experience, the output being 45,145 
cases in 1902 and 25,470 in 1903, These canneries employed about 
the same number of men each year, and the same kind and quantity of 
fishing gear. At times during the season of 1903 when salmon were 
quite plentiful at Chignik, Cook Inlet, and Prince William Sound, 
hardly encugh fish coutd be obtained at Karluk and Olga Bay to keep 
the canneries running. 

Many theories are advanced by cannerymen and fishermen in gen- 

eral as to the cause of the variation in the runs of salmon in different 
streams. The belief is freely expressed by some that it is due to the 
work of artificial propagation, and that the fry liberated from the 
hatchery at Karluk, arriving at the spawning age, found the waters 
of Cook Inlet and parts of Prince William Sound better suited to their 
requirements than the home stream. Others attribute the scarcity to 
weather conditions, and a few venture to state that instead of the large 
runs appearing in any particular region in cycles of four years, as is 
the commonly accepted theory, they require a much longer time, and 
from one phenomenal run.to another periods of eight or nine years 
may elapse. The erratic runs in recent years, combined with the 
parent-stream theory, which in a measure has been upset by the failure 
of the salmon from hatcheries to return to the streams where planted 

' when expected, has set in motion a new line of thought regarding 
their movements. Each season brings unlooked-for conditions, and 
to-day there is more attention given to the study of the habits of sal- 
mon by cannerymen than ever before. 
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During the past four years attention has been directed to Bristol 
Bay as the best region in which to engage in the salmon fisheries. 
The cost of operating a cannery here is probably greater than in south- 

eastern Alaska, but the higher grade of salmon packed compensates 
for the extra expense involved. In 1903 the pack in this region 
amounted to nearly 200,000 cases more than that of 1902. Here, the 
season being short, about five or six weeks at most, salmon must almost 

daily arrive in large numbers if a full pack is to be secured. A ‘‘slack 
spell” for any considerable length of time is likely to result in small 
packs, for the time lost in the early part or middle of the season is not 
likely to be made up later, as is the case in some other parts of Alaska, 
owing to uncertain weather conditions which prevent extensive fishing. 
The pack, moreover, must be loaded into ships, and it is very desirable 
that this should be done as early in the season as possible. 

The Nushagak River is the most northern point in Bristol Bay 
where salmon have been taken for commercial purposes. During the 
last three years several parties have been investigating the waters of 
the Kuskokwim River and tributaries, and report that a large body 
of red salmon enter this riverannually. One of the principal obstacles 
to the establishment of canneries on the Kuskokwim is the shallow 
intricate passages leading into it, which prevent large craft from 
entering. Ships are an indispensable adjunct to a cannery in this 
region, there being no other means of transportation, and until a 
channel for deep-draft vessels is defined the chances are that this river 
will not be fished to any great extent. 

Several salteries have been established on Bristol Bay southwest of 
the Naknek and Ugashik rivers, between Port Haiden and Khudubine 
Island, and the owners of these salteries intend to erect canneries on 

the sites in the near future. 
In the years 1900, 1901, and 1902 a large number of canneries were 

built in southeast Alaska, although as early as 1900 there were evi- 
dently as many as the streams would support. The result has been 
that in the last two seasons a number of establishments were obliged 
to close. It has been reported that the cannery belonging to the Union 
Packing Company, situated at Kell Bay, Kuiu Island, is to be disman- 
tled and the machinery taken to Bristol Bay. 

The demand for mild-cured and frozen salmon being great, it is pos- 

sible that in the future more of this product will be furnished by Alaska. 
So far only two plants have been established in that territory, one at 
Taku Harbor and one at Ideal Cove, the north arm of the Stikine 
River. The plant at Ideal Cove was operated in a small way during 
the seasons of 1901 and 1902, but it being made unlawful to take salmon 
in 1903 before July 1, and the king salmon, the species desired, being 
obtainable mostly in May and June, this company was forced out of 
business. The other company, however, having a cannery, was enabled 
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to cperate, putting up canned, mild-cured, and frozen salmon. The 
species utilized in the cold-storage plants were chiefly red salmon, 
cohces, dog salmon, and a few steelheads. 

Tae ruling which prohibited the taking of salmon in southeast Alaska 
prior to July 1 has now been set aside, and it is possible that this will 
encourage the erection of cold-storage plants. There are, however, 
only a few localities in this region where king salmon may be secured 
in considerable numbers, and as this fish is mostly used by cold-storage 

plants for mild-curing purposes, the other species not being suitable, 
there is room for only a limited number of establishments of this kind. 
The demand for frozen salmon is increasing, however, not only in 

European markets but throughout the United States, and should the 
time come when it is more profitable to freeze than to can cohoes and 
dog salmon, many of the canneries now idie and some of those in 
operation will no doubt be converted into cold-storage piants. 

METHODS OF CANNING SALMON. 

An interesting account of the packing of salmon on the Columbia 
River is given by Mr. W. A. Wilcox in the Fish Commission Report 
for 1896, and the subject is also briefly treated by Capt. Jefferson F. 
Moser in his report on the Alaska salmon industries. Since that time, 
however, important changes have taken place, and while the method 

is essentially the same on all parts of the Pacific coast, there are a few 
points connected with the salmon industry of Alaska which may be 
mentioned. 
Improvements in the nature of machinery introduced in the canner- 

ies of Alaska in the last few years have made it possible to pack nearly 
double the former output with little if any increase in the number of 
men employed. Each year has brought forth some new labor-saving 
device, and nearly every branch of the work is now performed with 
the aid of machinery, which in many instances gives more eflicient 
service than work by hand. 

Probably in no year since machinery has been extensively used in 
salmon canneries have there been more labor-saving machines employed 
than in 1903. In that season four different patterns of fish cleaners 
were tested, all giving satisfaction. Among other inventions, several 
forms of automatic weighing machines were introduced, and several 
styles of soldering machines were used, taking the place of the chain 

machine so common a few years ago. There are several kinds of 
machines for washing cans, also several styles of topping machines. 
One of the latest inventions is a machine called a ‘‘stopper,” for sol- 
dering the ventholes in the cans previous to making the test for hot 
leaks. Filling machines apparently reached a certain perfection some 
four years ago, since which time few improvements have been added, 
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but many improvements have been made in retorts, greatly facilitat- 
ing the cooking of salmon, and the machinery for manufacturing can 
bodies and tops has also undergone a change. 
When the industry was in its infancy a pak of 150 or 200 cases was 

considered a good day’s work. Now it is not an uncommon occurrence 
for a cannery to turn out from 1,500 to 2,000 cases in a day, and there 
are several canneries that have even a greater capacity. The daily 
average for an Alaska cannery is from 800 to 1,000 cases for one filler, 
and nearly double that amount for two. <A few establishments have 
three fillers, and one in the Bristol Bay region has six, but it is sel- 
dom that this number of machines is kept in operation at one time. 
A pack of 1,000 cases a day requires a complete modern equipment 

and the work of only skilled hands. In the early days of the industry 
most of the men employed were inexperienced, and much confusion, 
as well as considerable waste of material, was consequently occasioned. 
Now, however, 2 a large portion of the men are employed season after 
season, in one cannery or another, and ina well-organized establish- 

ment ane same men are engaged in the same kind of work each year, 
thus becoming expert in thelr particular lines 

There are a few canneries that have not a pace with the times in 
the way of machinery, and still adhere to methods long discarded by 
the modern plants. This lack of Improvement is ices due to the 
want of capital, and also to the value of the stream where the can- 
neries are situated. An establishment located at the mouth of a bay 
or river which will yield not over 20,000 or 25,000 cases of salmon at 
most in a season is under an expense too great to permit an outlay 
such as would be required to place it on an equal footing with others 
more favorably situated. Itis not to be inferred, however, that the 
canneries less fully supplied with labor-saving machines do not put up 
as fine a quality of salmon as those more fully equipped; the quality 
and commercial value of the packs are about the same, the only differ- 
ence being that the result is attained by a slight v eee in method. 
From the time a salmon is landed upon the wharf. until cased and 

ready for shipment, it is handled about twenty-four times. To watch 
the rapid steps of the process is most interesting, particularly if the 
old and new methods of packing be compared. 
Handling the salmon.—Scows, boats, large dories, and steamers are 

used in landing the catch. F ene the “fish were pitched by hand 
into bins near the dressing tables on the wharf when the tide was out, 
but this laborious method has been largely superseded by the use of 
an elevator built at the end of the wharf and reaching the water’s edge 
at a slant, to be lowered or raised according to the stage of the tide. 
The fish are caught up by the elevator, and on reaching the top are 
run into the building by means of chutes leading to the various bins. 
At a number of canneries tracks have been laid on a slip cut through 
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the wharf from the upper side down an inelined plane to the water’s 
edge, and on these small fish cars are run. At Loring a double track 
is built out from the cannery, forming a kind of slip into which the 
steamers or boats can come and discharge fish from either side. 

The salmon usually remain in the bins from twenty to twenty-four 
hours before being dressed, at the end of which time they are in much 
better condition for canning than if they had been dressed immediately 
after being caught. The danger of canning fish that are too fresh, 
however, is of minor importance as compared with the tendency in the 
other direction. 

Dressing jish.—The manner in which salmon are handled by the 
**butchers,” or dress gang, is a remarkable development of speed and 
skill, acquired through long practice. In most canneries this work is 
performed by Chinese, although Indians are sometimes employed and 
also become very expert. Two men constitute a ‘‘butcher’s gang.” 
The number of gangs ina cannery is regulated by its size and capacity. 
From 30 to 40 salmon are placed in a row upon a long table, heads 
toward the operator. One man cuts off the heads, and is followed 
immediately by another, who removes the fins, tails, and viscera. 
Only one stroke of the knife is required to remove the head; eight 
more cuts, and the fins and tail have been taken off and the belly 
opened. The first process is thus completed. The offal falls through 
an opening in the wharf and supplies food toa large number of salmon 
trout, sculpins, a few cod, and frequently halibut. 

From the hands of the dress gang the fish pass into cleaning tanks, 
where they are scaled, washed, and given a partial cleaning on the 
inside. Each fish passes through at least two, and frequently three of 
these tanks. In the second cleaning they receive the same treatment 

as in the first, small bits of offal, blood, and scales which were over- 
looked in the first cleaning being now removed. To make sure that 
nothing of an objectionable nature remains, they are subjected to 
another inspection by a third man. 
A machine which practically does away with the men in the ‘‘butcher” 

room was invented by Mr. William Munn, of San Francisco, who is 
eonnected with the Alaska Packers’ Association. It has been used in 
various canneries belonging to that company during the past three 
seasons, and is said to give much satisfaction. Another type of fish 
cleaner has since appeared on the market, 23 of these machines having 
been used in various canneries of Alaska during the season of 1903. 
It is stated that each means a saving of from 15 to 20 men, and that it 
will satisfactorily open the fish, remove the entrails, scrape the blood 
from the backbone, and thoroughly wash the body. More recent 
inventions are used in canneries on Puget Sound, and still another 
machine, invented by Mr. E. A. Smith, of Seattle, Wash., and used 
for the first time, in 1903, by the United Fish and Packing Company, 



P52 REPORT OF THE COMMISSIONER OF FISHERIES. 

at Fairhaven, Wash., removes the head, tail, and fins, and opens and 
thoroughly cleans the fish ready to cut into pieces for the cans. Fish 
that are dressed by the cleaning machine require less inspection than 
those cleaned by hand. 

Cuiting the jish.—Uaving undergone examination to insure cleauli- 
ness, the fish are pitched upon a tabie, attached to which is a machine 
that cuts them into proper lengths to fit the cans. This apparatus 
consists of a number of knife blades semicircular in form, with 

the sharp part on the convex side. The blades are set in a wooden 
roller or axle, and so arranged that they can be set at any desired dis- 
tance apart, thus cutting the salmon into lengths to fit either ‘‘talls” 
or ‘‘flats,” as the case may be. A fish is placed under the row of 
knives and the handle attached is brought down with a quick stroke, 
which cuts the fish transversely into pieces corresponding to the num- 
ber of knives. In canneries where full lines of machinery are installed, 
this method has given way to the rotary cutting machine, which con- 
sists of gang knives set in an iron axle or cylinder kept in motion by 
belt and pulley. The cylinder is attached to the top of an elevator, 
the same power running both. As the fish come from the third wash- 
ing, they are carried to and under the revolving knives by the elevator. 

In many instances the ‘‘ butcher” room is situated some little dis- 
tance from the main building, and the fish, after being dressed, are 
taken to the elevator in push carts. Some canneries have iron tracks 
leading to the cutting machine, and small hand cars are run for carry- 
ing the fish. 

The introduction of cutting and filling machines has greatly increased 
the capacity of canneries; combined, they take the place of about 25 

men. Formerly, after leaving the gang knives, the fish were cut into 
proper sizes to fit the cans by means of a long knife wielded by a 
Chinaman who stood at a regular butcher’s block and with quick 
strokes cut the sections of salmon in uniform sizes. From 2 to 4 men 
were thus employed. The pieces were either dropped into a basket or 
thrown into a wooden bin. 

The tail piece is rejected by the rotary cutter and falls into a chute 
leading away from that into which the other portions are dropped. 
The very large tail pieces are utilized to some extent, but by far the 

greater number are thrown away. If salmon were less plentiful in 
Alaskan waters, it is very probable than only a small part of a fish 
would be rejected, but the tail portion is of small value as compared to 
the middle and head sections, and could not very well be placed in the 

same can without injuring the sale of the product. If packed undera 
distinct and separate label, however, there seems to be no reason 
why the tails should not be put on the market. 

Counting the fish.—Some canneries pay the fishermen a monthly sal- 
ary, others pay a certain price, according to the species, for each fish 
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taken. Where 30 or 40 boats are engaged in fishing, the boat’s account 
and that of the cannery do not always agree, and frequently long and 
heated arguments ensue. This difficulty is partially overcome by a 
device, consisting of two levers fastened to a rod acting on a self- 

recording machine, attached to the elevator that carries the fish under 
the rotary cutting machine, the levers hanging perpendicularly through 
a slot running the whole length of the elevator, and so arranged that 
when a fish is placed upon it and reaches a certain point, the levers 
are forced up, thereby causing the machine to register. On being 
released, the levers drop through the slots, where they remain until 
another fish forces them up. While this apparatus does not insure an 
absolutely correct count on the part of the fishermen, it acts as a great 
check. Daily readings from the register give the exact number of 
fish packed, also the number of each species. 

Titling the cans.—Uaving passed through the cutter, the salmon are 
now ready to be received by the filling machine, which cuts the sec- 
tions longitudinally into the required size and at the same time fills the 
can. The Munn filling machine is about 7 feet high, and is built at an 
angle. It is fed from the top into the hopper, the mouth of which is 
the same shape as on a hand coffee mill. The pieces of salmon fall 
from the mouth down a chute, and are forced by two dogs into a 
receptacle through which the plunger, or filler, passes. The plunger 
in making a stroke cuts the salmon and at the same time fills the can 
within a fraction of an ounce of the required weight. Generally the 

cans overrun in weight; occasicnaily afew are weighed to see whether 
the machine is working properly. 

Cans are led to the filler from the floor above by means of a belt, 
attached to which are wire racks about + inches apart, set at an angle 
to prevent the salt from spilling out. When a can arrives opposite 
the filler it is caught by a clasp or hook and held in front of the 
plunger, which is immediately thrust forward through a chamber 
filled with salmon, cutting the fish and at the same time filling the can. 
When in good working order, the machine will fill from 60 to 65 cans 
a minute, and when running at full speed can fill as many as 80 a 
minute. It is quite complicated in construction, but is easily kept in 
repair, and fills a long-felt want in salmon canning, performing as it 
does the labor of from 15 to 20men. Its average guaranteed capacity 
per day is 800 cases, or 38,400 cans of 1 pound each; 48,000 cans have 
been filled by one machine for several days in succession. On being 
released by the clamp the cans roil on to along table and are picked up 
by aman stationed there, who strikes each one down upon a square 
piece of lead weighing about 10 pounds, in order to settle the contents 
to the bottom, and for the purpose of detecting any deficiency in 
weight. So expert do these men become that the slightest variation 
in the quantity of salmon is detected. Cans that are not up to the 
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standard are pushed to the opposite side of the table. where a man 
stands ready to supply the requisite amount of fish to fill them. 

For the hand method of filling,a large pile of salmon is thrown upon 
a long table, making a kind of windrow in the middle from end to 
end. On either side are from 8 to 10 men who select and put into 
the cans large pieces of salmon at first, then smaller pieces to fill all 
vacant spaces. As the cans are filled they are pushed along the table 
to the can cleaners and weigher. 

The supply of salmon on the table is constantly being replenished 
by a man whose duty it is to keep the fillers occupied. In some hand- 
filling canneries each man has a box at his side, and as often as it 
is filled he carries it to an adjoining table, where the cans are washed 

or wiped, as the case may be, weighed, pieces of scrap tin (‘‘ chips”) 
put in, and the tops put on. They are then ready for the soldering 
nachine. Canneries were in existence a long time before any improve- 

ment was made in the method of getting the cans from the filling to 
the weighing and capping table. At the present time, in most can- 
neries where no filling machines are used, a revolving belt running in 
a wooden track about 14 inches above the table carries the filled cans 
to the weighing and capping table, where a man is stationed to receive 
them. This simple device is a great saving of labor. 

Salting.—Ilt is essential that all the cans contain the same amount of 
salt; otherwise hardly two cases of salmon would have the same flavor. 
This is an important feature, and one of the earliest things considered 
in salmon canning. If the eye were the judge of the amount of salt 
required in the cans, there would be little or no system connected with 
this branch of the work, consequently mechanical means must be 
employed. y 

One case of cans is salted at a single movement of the hand, thus: 
The workman stands in front of a table having a trough connected on 
the under side, into which slides a tray holding 36 or 48 cans. In the 
top of the table, corresponding to the number of cans, are holes 
arranged at equal distances apart, or in such a manner that if the table 
were filled with cans the center of each would be over one of the holes. 
On the under side is a sheet-iron plate which slides in a groove at the 
sides, and is worked either by a hand or foot lever. This plate is 
perforated with holes corresponding to those in the table above. A 
quantity of salt is thrown on the table, and immediately scraped off 
with a thin-edged board about 2 feet long and 3 inches wide, each hole 
being filled in the scraping, and the salt being prevented from falling 
through by the iron plate underneath. The lever is then pressed, 
moving the plate, and the salt falls into the cans below. This opera- 
tion can be repeated four or five times in a minute, and one man is 
thus able to keep the filling machine supplied with cans. 
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Weighing and washing the cans.—A cannery that puts up a hand 
pack usually weighs each can of fish, a man being stationed at one end 
of the filling table for that purpose. Where filling machines are 
used cnly an occasional can is weighed. A simple device has recently 
been invented for weighing the cans as they leave the filler. If they 
contain the required amount of salmon they are carried around by the 
machine and landed upona table; tifa can is light in weight it is carried 
only half-way around and automatically forced to one side to another 
table. 

Cans leaving the hands of the two men stationed at the filling 
machine are pushed along the table to the hands of 6 or 8 men or 
women, who remove with dry, coarse cloths the grease or other 
material that may have collected on the outside. Until recently, 
however, in many canneries this labor was performed by a rotating 
washing machine, consisting of an iron cap the diameter of a can, 
fixed to the end of a small perpendicular shaft revolving at con- 
siderable speed. Directly under the cap was an iron rest or stand on 
which the cans were placed one at a time; the foot pressed a lever, 
which carried the can to the revolving cap above. It was then forced 
into the cap about one-eighth of an inch, a tight-fitting flange prevent- 
ing the water from getting inside. The can was set in motion by 
coming into contact with the revolving cap, which also sent a stream 
of water against the can with sufficient force to remove the grease. 
For a long time it was a mooted question among cannerymen whether 
wiping or washing was the better method. A single washer, however, 
performs the work of 6 or 8 men, which is a strong argument in its 
favor. 

The use of this machine soon led to the invention of one of larger 
capacity. ~Instead of one stand, there are 10 joined, forming a circle 
about 18 inches in diameter. The cans are carried to the washer by a 
belt leading from the filling table, and each can, as it reaches the 
machine, is caught by one of the washers and the cap brought down 
over the top. Revolving rapidly as it goes, the can is carried until 
the machine has revolved 180 degrees, then is released and rolls out 
upon a table. In some canneries the grease is removed by steam 
applied in the same manner as the water. One of the latest improve- 
ments is cleaning the cans by a cold-air blast which strikes directly on 
the top edge. A set of brushes against which the cans revolve is 
another method. 

After being washed or wiped, as the case may be, the cans pass to 
the farther end of the table, where a small piece of scrap tin is placed 
on the top of each. The pieces of tin are called ‘‘chips,” and are 
from 1% to 2 inches in diameter. The shape is of no particular 

importance so long as the pieces are large enough to cover the hole in 
the top of the can, or cap, as it is called. A great deal of scrap tin 
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which would otherwise be thrown away is utilized in this manner. 
The men engaged in putting in ‘‘ chips” also keep a sharp lookout for 

cans that may be too light in weight, and occasional tests are made. 

Capping.—The next step in the process is the capping, or topping, 
which is done by a machine set close to the end of the table previously 
referred to. An endless belt, composed of rectangular pieces of 
metal large enough for a can to rest on without falling while in 
motion, conveys the cans from the table to the capper. One man 
places the cans on the belt and another follows them along, on the 
vatch for pieces of salmon or bones above the edge of the can. 
Pieces of fish, if there be any, are jammed down flush with the top, 
and the overhanging bones are cut off with a pair of scissors. On 
reaching the machine the can passes under a cap holding a top, which 
immediately falls upon it with just enough force to put on the top 

without injuring either. The can is then forced out from under the 
capper by the rotation of the machine, and the next capper is brought 
around to receive another can. The machine is supplied with tops by 
means of an iron chute. As the cans revolve they are carried under 

a crimper, situated directly opposite the capper, and while one can is 
being capped another is being crimped, after which it rolls out upon 
a belt on its side, and is taken through the acid trough and thence to 
the soldering machine. The capper is supposed to correspond in 

speed with the filler. 
Soldering.—In the early days of salmon canning the tops and also all 

other parts of a can were soldered by hand, a long and tedious 
process, which has now given way to the soldering machine. This is 
composed of an endless chain about 6 feet long, revolving around two 
shafts situated at either end of an iron trough, under which the hea 
is supplied. In the bottom of the trough is the solder, kept at 
molten heat by the fire underneath. The cans are forced along the 
trough by the chain in contact with their sides. Between the lower 
part of the chain and trough is just enough room for a can to pass 
without jamming. The cans enter the trough at an angle, their bot- 
toms slightly inclined, which causes the top rim to be submerged in 
solder, thus distributing it evenly all around the edge. This method 
is superior to hand work. 

In passing through the trough the cans make about half a dozen 
revolutions, which cause the tops to become very hot, and it is to pre- 
vent them from being blown off by the pressure of the steam which 
quickly generates that the center hole in the top is made. The 
‘‘chip” previously mentioned prevents the hole from being choked 

with salmon. 
Before the tops are sealed the edges must be treated with a solution 

of muriatie acid. This is done in the same manner as the soldering; 
that is, by being run through an acid trough. At no time are there 
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less than three or four cans under the acid chain, and ten or twelve 
under the soldering chain. Much depends on the operator of these 
two machines, and only those who have had considerable experience 
are intrusted with this work. A watchful eye must be kept on all the 
cans as they pass through, to be sure that the proper amount of solder 
is received. With all the caution that is taken, an occasional top is 
blown off, and once ina while a rim will start, which necessitates repairs 
and a repetition of the process. Very often several cans require atten- 
tion at once, although to the inexperienced eye they may be as perfect 
as any of the others. 

The old style of soldering machine was built over a brick furnace, 
coal being used as fuel, and many of this type are still in use. ‘The 
apparatus is 8 feet long, about 5 feet high, and 3 feet wide, however, 
and the amount of space required is an objection. ‘The modern machine 
occupies no more space than the chain and trough of the old one; in 
fact, the later improvement in this style is the chain and trough minus 
the brick furnace. The heating apparatus is a row of kerosene blast 
jets (7 in number) arranged directly under the trough, the oil and air 
pipes running parallel. The machine can be taken apart in a short 
time and set up again in any part of the building. 

The improved chain soldering machines, however, are rapidly being 
supplanted by the spiral and finger sprocket machines. These inven- 
tions are of recent date, and are said by cannery men to be superior to 
the old forms. The new soldering machines have greatly expedited 
the work in canneries, and have been the means of reducing the num- 
ber of leaky cans to a minimum, also of producing results much neater 

in appearance. 
Testing.—On leaving the soldering machine, the cans roll down a 

wooden chute about 40 feet long, passing under several jets of water 
to set the solder. Some canneries use Manula’s revolving cooler, a 
recent invention which practically does away with the long trough 
leading from the soldering machine. The disk upon which the cans 
rest is hollow and filled with running water. After making two revo- 
lutions, the cans are forced into an inclined trough under a stream of 
water. At the end of the chute are stationed two men who place the 
cans in coolers, or crates, which are made of fiat strap iron, square 
shaped, and hold about 114 cans. The cooler having been filled, it is 

placed upon a truck and rolled aside, where the vent holes are stopped 
with a drop of solder. The cans are now ready for the test kettle, or 
bath, a wooden box filled with water kept near the boiling point by 
steam pipes arranged at the bottom. The coolers are hoisted into the 
test kettle by block and tackle attached to an overhead track, which 
permits the coolers to be swung to any place desired. From two to 
three minutes is required for the hot leak test. 
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This test reveals the leaks due to imperfect soldering. Two men 
superintend this work, and they, like all others connected with a can- 

nery, are very skillful. The slightest leak is immediately detected 
and located by small bubbles issuing from the cans. The spots are 
marked and the cans are taken out and placed in small wooden trays, 
in which they are carried to the bench men, whose duty it is to mend 
them. Cans that have been mended are again tested as before. In 

large canneries, from 20 to 25 men, stationed in front of a long bench 
at the side of the building, are employed in mending cans. Formerly 
tinsmith’s charcoal stoves were used for heating purposes, but these 
are now mostly out of use, the soldering irons being heated by kero- 

gene fire-pots, each pot supplied with oil and air led through small 
tubes, the heat and air being regulated by connecting valves. Gaso- 
line has been used as ftel to some extent. 
A cooler of cans having been tested, it is hoisted out, placed on a 

low square truck, and another takes its place in the bath. 
Cooking.—The cans are now ready for the first cooking. It is said 

that in the inception of the salmon industry the cooking was consid- 
ered by those not initiated in the method as an art in itself, and in 
consequence was guarded carefully by those possessing the knowledge. 
In a few years, however, the method employed became common prop- 
erty, since which time salmon have been cooked in the main portion of 
the cannery instead of in a separate room under lock and key. The 
first cooking was done in common tubs, hence the term bathroom now 
applied to that part of the building where the cooking takes place. 
The early retorts were of wood made on the same principle as a steam 
box in a shipyard for steaming plank. Later, round iron kettles were 
substituted, these set on end, nearly one-half consisting of cover; and 
round crates were used for holding the cans. Whena lot of salmon 
was to be cooked, the cover of the retort was lifted by block and tackle 
rigged overhead, the retort filled with crates and the cover lowered 
over them, the top and bottom being fastened perfectly tight by a set 
of screws and levers which extended all the way around. Steam was 
then turned on until the desired amount of heat was obtamed. 

The modern retort rests horizontally in a bed, the crates being 
rolled in on a track. The trucks which carry them hold six crates, 
one piled upon another, and four loaded trucks are rolled in at one 

time, representing on an average some 2,500 cans. 
The number of retorts in a cannery is governed by its capacity; 

few canneries at the present time have less than four or five. In 
front of each retort is a turntable, on which is an iron track, the pur- 
pose of the turntables being to receive the loaded trucks which come 
on tracks from different parts of the building; also to facilitate the 
transferring of cans from one retort to another, since it is necessary 
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to cook the salmon twice. After the retort is filled the door is 
securely fastened and the steam turned on, entering at the bottom. 
The amount of pressure is about 6 pounds, sometimes 12 pounds, the 
heat 250° F. In some establishments the first cooking is continued 40 
minutes, but 60 minutes is considered by most cannery men the proper 
time for it. 

After the first cooking the crates are taken out and placed on a long 
table, called a ‘‘venting table,” where the cans are pricked to allow 
the steam and superfluous water to escape. The method of pricking 
is to use a small mallet with a short brad in the center. From 30 to 
40 cases are placed on the table, and some six or eight Chinese, with 
mallets in hand, go over the entire lot with great rapidity, striking 
each can with a quick, sharp blow. With each stroke a jet of steam 
and fluid issue forth, rising to the height of 3 or 4 feet. No particu- 
lar spot is aimed at; usually the puncture is made from one-half to 

three-fourths of an inch from the center of the top, and after the 
pricking or venting has been done the holes are soldered up. Dur- 
ing this process an occasional defective can is found, and these are put 
aside to be repaired, a can which has been mended being substituted. 
When all the cans have been gone over the coolers are again loaded on 
the trucks and rolled into the second retort, where they are subjected 
to the same pressure of steam and heat as in the first cooking. 

Tt is claimed by nearly all cannerymen that if the cans were kept in 
the first retort long enough to complete the cooking the amount of 
steam generated would spoil the contents. It is understood that Mr. 
William Munn, superintendent of the cannery at Alitak, Kadiak Island, _ 
has successfully experimented with one cooking, but so far as known 

none of those fish have been placed on the market. Mr. F. A. Seufert, 
however, owner of a cannery at The Dalles, Oregon, has been placing 
on the market for the last five years salmon which have undergone but 
one cooking, and says that not a single case has been returned. 

The same species of salmon in different localities often requires dif- 
ferent treatment, the method to be determined by observation. As 
the same superintendent usually has charge of a cannery each season, 
all local difficulties, which for a time would be serious obstacles to a 

new man, are reduced to a minimum; but the different opinions 
advanced regarding the cooking and handling of salmon in a cannery 
are necessarily the result of individual experience in different regions. 

Cooling.—As soon as a retort is emptied of cans it is filled with a 
fresh supply from the bath, and when the cannery is operated at its 
full capacity the bathroom men are kept very busily employed. On 
coming from the second retort the coolers and contents are lowered 
into a bath of lye, which removes from the cans all grease and other 

material. <A slight rinsing and a few rubs with a brush over the top 
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of the cars finish this work, and the cans then go into the cooling room, 
where a stream of water is played upon them. If the weather is rainy, 

they are frequently put out of doors upon the wharf and there allowed 
to cool. During a heavy run of salmon it often happens that the 
cooling room is blocked, and at such times the wharf is usually resorted 
to. The cans are tested during the cooling process, and many are 
noticed which require repair; in fact, in every handling more or less 
defective cans are found, and with all the care exercised, there is at 
the end of each season a considerable number of cases that can not be 
labeled as being first class. ‘These are put into separate lots and 
labeled ace odin to quality. 

While co colnee the top and bottom of the cans immediately commence 
to contract, and for several hours a sharp popping sound is heard. 

Here the cans are again tested, this time by tapping the tops with a 
small piece of iron about 6 inches long, a 12-penny nail being some- 

times used. The sound conveys to the ear of the operator an unmis- 
takable meaning as to the condition of the can. The rapidity with 
which this work is done is remarkable, and the cans that escape notice 
during the other tests are invariably found in this one. 

Lacquering and labeling.—From the cooling room the cans are trans- 
ferred to another part of the building, where the lacquering is done. 
They are piled on end from 18 to 20 tiers deep, usually covering a 
space 30 by 60 feet. In many large canneries double this amount of 
space is covered with cans to a depth of 5 or 6 feet. 

The lacquering and sane are usually done during the middle and 

latter part of the season, or at times when there is a ‘‘slack spell ” in 
the run of fish. Genersli@ two men do the laequering. At the end 
of the season, however, when the cannery is being eleancd and put 
in order for the winter, more men are engaged in this work. Three 
vases of salmon are immersed at one time. The lacquer is held ina 
box or trough 7 feet long, 3 feet wide, and 14 inches deep. The sides 
and ends of the trough are made of wood, the bottom of iron reds 
running lengthwise 3 inches apart; a tray fits in at the top. The cans 
rest on the rods at an angle, and are placed to avoid contact with each 
other. It is necessary that they should not touch, for if thrown 
together in any manner the lacquer would not present a smooth surface 
when dry. On each end of the trough is an upright with block and 
tackle attached, for lowering and hoisting the tray, which is filled wit 
cans. After being lowered into the liquid it is immediately raised to 
the top edge of the trough, where it remains until the cans are dry 
enough to handle. They are then taken to the labeling room and 
stacked in tiers as before. From eight to ten lacquering troughs are 
in operation, and as the lacquer dries very quickly the work proceeds 
with great rapidity. 
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The old method of laequering was to dip each can separately by 
hand, but the process was slow as compared with the present method. 

A number of long boxes, each containing about a half-barrel of lac- 
quer, with racks arranged on the side for drying cans, composed the 

entire apparatus. 
The lacquering machine is among the most recent improvements 

introduced in canneries, but it has not been adopted to a very con- 
siderable extent. By its means, however, it is possible to lacquer the 
pack made each day, thereby saving much time at the end of the season. 

The work of labeling the cans comes next. Machines have been 
invented to do this work, but for the most part it is done by hand, 
and in the following manner: From 8 to 10 men are seated in front of 
the row of cans, about 4 feet apart. Each man has in front of hima 
bunch of several hundred labels, and by bunching them on a slant, so 

that a small margin of the bottom one protrudes beyond the one above 
it, he can apply paste to the entire number with one stroke of the 
brush. A can is placed in the center of the label, is quickly rolled, 
and the label is on. The skill displayed by many of the men and 
women engaged in this work is remarkable. Each man places to his 
right the cans he labels, forming a pile of length and width equal to 
his unlabeled pile. When the entire lot has been labeled it has been 
shifted only about 4 feet. On the Columbia River and in the Puget 
Sound region where the canneries put up fancy brands of salmon, 
most of the cans are wrapped in colored tissue paper before being 
labeled. 

Tt should be stated that while the labeling is going on the cans are ~ 
receiving another test. Each row is gone over as on previous ccca- 
sions—that is, the cans are tapped with a small piece of iron—and even 
at this stage an occasional faulty cin isfound. These, however, had not 
been overlooked in former tests, but defects which before were too 
small for observation have since developed. 

Brands of salmon.—Each cannery puts up several brands of salmon— 
some a dozen or more. There are a number of reasons for this, one 

being that there is more than one quality of salmon packed from a 
single species; fish packed within twenty-four or thirty-six hours after 
being caught are superior to those that lie on the wharf or in boats 
four or five days. It is sometimes impossible to pack fish soon after 
their arrival at the cannery, and in some cases they are much older 
than they should be when put into the cans. Another reason is in the 
demand in different parts of the country and abroad. Even one lot of 
fish, packed in the same way, may be split into two or more brands, 
which are equally good. <A certain brand of salmon with an estab- 
lished reputation is sought by merchants in certain localities to the 
extent of several thousand eases, and 30,000 or 40,000 cases of the 
same brand in another part of the country. No other brand will sell 

F. C. 1904—11 
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as quickly; the same fish under another mark might He in the store- 
house uncalled for for an indefinite period. When the Alaska Pack- 
ers’ Association purchased a large number of the canneries in Alaska, 
each packing salmon under many different labels, it was necessary to 
retain the brands of each individual cannery in order to hold the same 

customers. This is true also of the Pacific Packing and Navigation 
Company. 

After labeling, the pack is put in cases holding forty-eight 1-pound 
cans each. A few canneries put up 1-pound “flats,” but the major por- 
tion of the Alaska salmon is packed in 1-pound ‘‘talls.” Frequently 
the cans are labeled and cased at the same time, which work is carried 
on chiefly at or near the end of the season by the cannery employees, 
while the fishermen and crews of vessels are engaged in stripping the 
seines and gill nets and stowing them away, in taking up traps, haul- 
ing up and storing boats, scows, and lighters, and also in loading the 
ship with the pack and getting her ready for sea. The cannery 
machinery, also, must be taken apart, overhauled, oiled, given a coat 
of white lead, and put in good condition for the next season, all of 
which requires considerable labor. During the winter months the 
canneries are in charge of watchmen. 
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By THEODORE GILL. 

il 

The history of the ichthyology of Massachusetts has never been 
written, and a sketch of such appeared to me to be the best and most 
seasonable response I could make to the invitation to address the inves- 
tigators and students assembled at the headquarters in Massachusetts 
of what was affectionately known for a generation as the Fish Com- 
mission, but has recently been renamed the Bureau of Fisheries. The 
history is an interesting and a rather remarkable one. Of course, in 
the time allotted for an address, only the salient features of a long his- 
tory can be given, and many minor communications and even popular 
works relating to the ichthyology of the region in question must remain 
unnoticed. The room is requisite for a neglected subject. We are 
often curious to know something about the personality of the men 
whose work we consider and such information is generally difficult for 
the scientific student to obtain. Of several of the old and departed 
writers on the fishes of Massachusetts notices will be now given, and 
when reference is next made to their writings, perhaps it may be done 
with a new interest and better means of judging their work. 

The history of Massachusetts ichthyology begins early in the history 
of the United States—earlier, even, than any settlement by English in 
the state. Capt. John Smith, who acquired celebrity in connection 
with » more southern province, having induced certain London mer- 
chats to furnish him with two vessels for exploration of the New 
England coast, in the spring of 1614 visited and made a sketch map of 

part of the coast of territory granted to the Plymouth Company. In 
‘*A Description of New England”, published in 1616, he enumerated 
the fishes. Excluding the ‘‘ whales, grampus, porkpisces,” or porpoises, 
and the shelltish, the names of sixteen were mentioned—“‘ turbut, stur- 

gion, cod, hake, haddock, cole, cusk, or small ling, shark, mackerrell, 

aAn address delivered at Woods Hole, before the Marine Biological Laboratory, on the evening of 

August 3, 1904; reprinted from Science, revised, and with many additional paragraphs and notes. 

The early history may be found given at greater length in the new edition of Goode’s American 

Fishes, edited by Gill and published by Dana Estes & Co., of Boston (1903). 
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herring, mullet, base, pinacks, cunners, perch, eels.” In another par- 
agraph, we are told, ‘‘much salmon some haue found yp the Riuers, 
as they haue passed.” Smith claims for the cod that ‘‘ each hundred 
is as good as two or three hundred in the New-found Land. 5o halfe 
the labor in hooking, splitting, and turning, is saued.” He, in short, 
takes a very practical view of the subject, and las quaintly expressed 
it. ‘‘And is it not pretty sport,” says he, ‘‘to pvll vp two pence, six 
pence, and twelue pence, as fast as you can hale & veare a line? He 

is a very bad fisher, cannot kill in one day with his hooke & line, one, 
two, or three hundred cods: which dressed & dryed, if they be sould 

there for ten shillings the hundred, though in England they will giue 
more than twentie; may not both the seruant, the master, & marchant, 

be well content with this gaine?” 
Doubtless such a report had some influence in determining the trend 

of immigration into Massachusetts, and one of the newcomers, ‘‘a 
reverend Divine” (Francis Higginson), was ready to confirm Smith’s 
praise, and wrote, in 1630, ‘‘The aboundance of Sea-Fish are [sic] 
almost beyond beleeuing, & sure I should scarce haue beleeued it 
except I had seene it with mine owne Eyes.” 
Numerous other chroniclers testified to the richness of the New Eng- 

land seas and gave lists of the fishes. The most lengthy of the lists 
is that in ‘‘An Account of two voyages to New England” by * John 

Josselyn Gent.,” published in 1675; this includes sixty-five names, of 
which forty-six are those of what we would now call fishes. This list, 
which is simply a nominal one, supplements slight descriptive notices 
of eight others which precede it. 

It would scarcely repay us, on the present occasion, at least, to give 
further attention to such lists, but the common names introduced by 
the early settlers furnish an interesting theme for consideration. 

Ii. 

The known fishes of England are few, and the emigrants knew few 
of them even, and knew those few very imperfectly. When the ear- 
liest of those emigrants lived, naturalists even had no idea of the 
diversity of animal life or the facts of geographical distribution. For 
instance, John Ray, the best naturalist of his age, who flourished in 
the last quarter of the same century, thought that there were only 
‘*near 500” fishes in the whole world! Naturally, the common people 
were unprepared to appreciate the diversity of the new life which they - 
were to see. 

The immigrants were astonished at the abundance of the fishes about 
their new home. To these numerous fishes they transferred names of 
English species with which they were more or less familiar. On 
account of the greater number of species, or at least of genera, com- 
mon to the two countries, the emigrants from old England to New 
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- England were not very far astray in many of the names they gave; 
but as they or their successors wandered farther and farther from 
their old home, they made many mistakes. A few examples out of 
the very many will illustrate. 
Among the most common of the English fishes are the cod, perch, 

bass, and trout. The immigrants to Massachusetts applied these names 
to fishes of the same genera as the originals, or of very closely related 
genera, but mostly of different species. As population extended into 
remoter regions and stranger faunas, the meager supply of names had 
to be doled out to forms quite unlike those to which they had been 
originally applied. 

od was at first scarcely at all misapplied, the species being so well 
known to all, but in a few cases the name was given to the only fresh- 
water species of the same family—Lota maculosa, otherwise called, 
burbot; when the Americans reached the Pacific coast, however, not 
finding the true cod, they misapplied its name to fishes of very differ- 
ent families, although generally with qualifying prefixes. Thus, the 
young of the boccaccio (a scorpenoid fish, Scbastodes paucispinis), 
which were caught at the wharves of San Francisco, were dubbed tom- 
cods; a hexagrammoid fish (/feragramiius decagrammus), also inaptly 
named spotted rock trout, was by others called rock cod; another spe- 
cies (Ophiodon elongatus) was designated as the cod or ‘‘ codfish where 
the true cod is unknown,” and, where it is known, the cultus cod. 

Perch was subject to much greater misuse. In England the name is 
specifically applied to a well-known fresh-water fish (Perca fluviatilis). 
The immigrants to New England found a fish almost undistinguishable 
from it, and properly gave it the same name. Others gave it to fishes 
having no real resemblance; such is the one called also white perch 
along the Atlantic coast, which is a bass (Morone americana); others 
are sclenids, as the silver perch (Lazrdiella chrysura), the gray perch 
(Pogonias chromzs), and the white perch of the Ohio River (Aplodinotus 
grunniens); another, the red perch (Sebastes marinus), is a scorpenid; 
and still another, the blue perch (7autogolabrus burgall), a wrasse or 
labrid. The name is also given in some places to various species of a 
family peculiar to America, the centrarchids, and among them to the 
black-basses and the sun-fishes. Along the Pacific coast it is given to 
viviparous fishes or embiotocids; especially, in California, to the 
alfione (2?hachochilus toxotes), and in Oregon and Washington to 
another, likewise miscalled porgee (Damalichthys argyrosomus). The 
Sacramento River embiotocid (//ysterocarpus traskii) is called river 
perch, or simply perch. 

Bass is applied to so many different species—a score or more—that 
we can not spare the room to enumerate them. In England it is the 
proper name of a marine fish common only along the southern coast, 
formerly called Labrax lupus, but now named Dicentrarchus labrax. 
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A related species, though of a different genus, was found by the new 
settlers of Massachusetts and New York, and quite properly called 

_bass or striped bass; it is the 22occus lineatus of modern ichthyolo- 
gists. There are several other species, including the white perch, also 
entitled to the name. All others are quite remote from the true bass— 
even the black-basses. These last, however, must retain the name, 
and it might be better to use always the hyphenated form, i. e., black- 

bass. 

Trout is another of the English names variously misapplied. In the 
old country it is given toa single species generally distributed through 
the island in clear cold streams. The Pilgrims found in similar streams 
in Massachusetts a fish somewhat like it, and called it by the same name, 
although if good Isaak Walton or some other angler had been among 
them, he might have told them it was not a trout but a char. Others 
found in Maine land-locked salmon, and in various large lakes another 
good-sized salmonid (Cristivomer namaycush), and applied to them 
also the name of trout, but often with a qualifying prefix, as schoodie, 
or sebago trout, and lake trout. The old specific name was thus applied 
to representatives of three distinct genera; but the offense was venial, 

as the genera are closely related and belong to the same family. But 
this was not the case with others. Settlers in troutless Southern States, 
bound to give the name to some fish, gave it to the centrarchoid fishes 
generally known as black-basses. This perversion even found its way 
into scientific literature, for ‘* Citizen Bose,” French consul at Charles- 

ton a little more than a century ago, sent specimens to Paris, with the 
information that it was called trout, and ‘‘ Citizen Lacépéede” gave it the 
specific name [AMcropterus| salmoides. Along the southern coast, too, 
the name trout or sea trout was given to scienoid fishes of the genus 
Cynoscion. When the Americans reached the Californian coast they 
found certain fishes of a peculiar family (hexagrammids), not at all 
like trout in shape or fins, but spotted, and these also they called trout. 
Still another fish, found in the Gila River, a slender large-mouthed 

eyprinid, Gila gracilis, was called trout by early explorers, and still 
bears the name. 

But this is not all, or the worst! These old names are not only 
widely scattered; they may be more or less accumulated on one fish. 

We need only take those already considered as instances. 
Cod and trout are given to the same hexagrammids along the Pacifie 

coast. The //exvagrammus decagrammus, for instance, is called rock 
cod about Puget Sound, and rock trout and sea trout at San Francisco. 
Bass may also be given in some places, as a somewhat related fish, less 
like a bass (Sebastodes melanops), is called black-bass. 

Trout, bass, and perch are also given to the black-basses, as already 
indicated, in various places in the Southern States. 

Our forefathers likewise brought with them fish names which have 
become almost obsolete in England, but which have entered on a new 
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life in a new land. One such is alewife (omolobus pseudoharengus), 
so familiar in connection with the enormous schools of the clupeid so 
called, which enter the rivers of New England. So entirely has the 
name been submerged in England, so prominent has it become in the 
United States, that it has been supposed by some lexicographers to be 
of American origin. For example, in that monument of industry and 
erudition, ‘‘A New Dictionary on Historical Principles [ete.], edited 
by James A. H. Murray, [LL. D., etc.], with the assistance of many 
scholars and men of science,” the etymology of alewife is given in 
the following terms: ‘‘ Corrupted from 17th ¢. a/oofe, taken by some 
to be an American Indian name; according to others a literal error 
for French a/ose, a shad. Further investigation is required.” (It is 
defined ‘* An American fish | Clupea serrata] closely allied to the her- 
ring.”) Further investigation has demonstrated that the supposed 
etymology is based on errors of several kinds. Too much space would 
be required to give the details, and those especially interested may 
find the record (by the present writer) in that receptacle of notes 
curious and philological entitled, ‘t‘ Notes and Queries” (9th s., VIII, 
451-452). In brief, the status is this: 

(1) Alewife is not only an old English name, but still survives in 
southwestern England, asattest the works of Couch and Day on English 
fishes. (2) Alose, as such or with literal modifications, has existed as 
an English word, in certain localities, for centuries, although it was 
doubtless derived from the French through the Normans. In 1620, 
the same year that the Pilgrim Fathers left old Eugland and reached 
New England, one Venner published the statement that ‘* The a//owes 
is taken in the same places that sammon is.” (3) A/oofe is simply the 
result of a printer’s mistaking an old-fashioned median s foran f. The 
second John Winthrop sent to the Royal Society an article on ‘* maiz,” 
which was published in 1679 in the Philosophical Transactions (XII, 
p. 1066). In that article he noted the coincidence of the planting of 
corn by the Indians and the ‘‘coming up of a fish, called a/oofe, into 
the rivers.” Of course that fish could only have been the one called 
by his contemporaries, Morton, Wood, and Josselyn, adlize and alewife. 

(4) Alewife is doubtless a mere variant—an accommodative form, per- 

haps—of.the word variously spelled in olden days a/ose, aloose (the oo 
has the value of a prolonged 0 sound), allowes, allow, alice, olafle, and 
oldwife. (5) The Narragansett Indian name of the alewife was (in the 
plural) awnsuog, according to Roger Williams, or wnpsauges, accord- 
ing to Stiles.’ (6) The current English name of one of the shads is 
allice or allis shad. 

aThe reference in the English Dictionary is to 1678 (date of presentation of paper), and page 1017. 

bJ. H. Trumbull, in his Natick Dictionary (1903), refers from awm-st-og to Ommis; ‘“ émmis, pl. + 

suog, herring, C. [=Cotton] 159.’’ The word is believed to be ‘dim. of aumsuog”’ and not properly 

Natick. 
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Let it not be inferred from this that disrespect is held toward the 
great new English dictionary. Even the very best are liable to err, 
and the dictionary is not exempt from the Hability, although it does 
rank among the ‘‘ very best” and most useful of works; it may be 
added, too, that an American book to be noticed later on—Smith’s 
Natural History of the Fishes of Massachusetts—may have had some 
share, indirectly, in misleading the learned Englishmen. Smith says 
(p. 164): ‘‘ It has been suggested that alewife is derived from the 
Indian word a/oof—signifying a bony fish.” 4 

Naturally, the Indians had names for all fishes of economical value, 
and even for others. A few only, however, were adopted by the new 
colonists, and those only in forms considerably different from the orig- 
inals. Such are, besides menhaden, scup, chogset, tautog, and sque- 
teague, still more or less used along the Adlantic coast, namaycush, 
masamacush, winninish (ouananiche), togue, siscowet, al cisco in ae 
interior, and stit-tse, nissnee, quinnat, kisutch, and eulachon or oola- 
chan along the Pacific coast. 

ME 

The first special memoir of a really scientific nature on the fishes of 
this region was communicated in 1794 by William Dandridge Peck, 
but not published till 1804 in the Memoirs of the American Academy 
of Arts and Sciences. Peck was then resident at Kittery, N. H., and 
his memoir was entitled ‘‘ Description of Four Remarkable Fishes, 
taken near the Piscataqua in New Hampshire.” He aptly prefaces his 
article with the remark that ‘*that part of the Atlantic which washes 
the extensive seacoast of Massachusetts affords a considerable number 
of fishes, many of which are but little known,” and, after some further 
remarks, proceeds to describe the species. 

William Dandridge Peck was born in Boston, Mass., May 8, 1763, 
graduated at Harvard in 1782, and subsequently served for some years 
‘in a counting house in Boston.” ‘*He was an ingenious geete me 

and made a microscope and many other delicate instruments.” At the 
same time he was a devoted student of natural history and especially 
of ichthyology. His studies were crowned in 1805 by the reward of 
a professorship of natural history in Harvard College, and this was 
held till his death. He died October 3, 1822. 

Let us now return to his memoir. ~ As already noted, the species 
were sue The first was identified by him with the Opiads um imberbe 

aNo reference is made directly ‘tan Murray, under alewife, to Smith’ s work, inet only, in faet, to 

Winthrop (1678), Smyth (1867), Craig (1847), Perley (1852), and Lowell (1870). It is probable, how- 

ever, that Murray had consulted Bartlett’s Dictionary of Americanisms (1848, ete.). Bartlett at first 

derived alewife unhesitatingly from ‘Indian, aloof,’ referring only to ‘‘Alosa vernalis, Storer, Massa- 

chusetts Rep’t.’”” In the following explanatory remarks, however, it is less positively asserted that 

“the name appears to be an Indian one, though it is somewhat changed, as appears by the earliest 

account we have of it.’’ The only reference by Bartlett to an early author is to Winthrop (1678). 

Storer did not allude to the etymology or to aloof. It is quite likely that Smith’s work is the souree 

of information for later writers, though he may have derived the idea from some one else. 
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of Linnzus; the second received a new name, Stromateus triacanthus; 
the third also has a new name, Blennius anguillaris, and the fourth 
was considered to be specifically identical with the Cyprinus catostomus 
of Forster. Peck’s descriptions were very good—for the time at 
least—and by them his species can readily be recognized. 

The first is clearly the species later (1839) aed Cryptacanthodes 
maculatus by Storer; Peck’s misidentification undoubtedly was very 

bad, but he manifested a better appreciation of the relationship of the 
species than did Storer. The Ophidion or Ophidium tmberbe of Lin- 
neus was primarily based on the common gunnell of Europe, Pholis 
gurnellus. “« Apt as Peck’s description was, however, Storer did not 
recognize his fish. Dekay later (1842) equally failed to recognize it, 
but, oeoadins that it age not be the Ophidium tmberbe of Lin- 
neus, referred it to the genus Mierasfer and calls it ‘*/verasfer 
borealis?” The name was new, and by the interrogation Dekay evi- 
dently intended to question whether the species belonged to the genus 
Fierasfer and not whether it belonged toa species already named /eras- 
Ser borealis. The correct identification of the species was not publishec 
till 1863 (Proc. Acad. Nat. Sci. Phila., p. 332). 

Peck’s second species is the one now known as Stromateus triacan- 
thus or Poronotus triacanthus; his third species is Zoarces anguillaris, 
and his Cyprinus catostomus is Catostomus commersonid, the common 
sucker of Massachusetts. 

IY. 

In 1816 the United States was visited by a Frenchman who is weil 
entitled to be considered as the first ichthyological artist of his time— 
so far superior to all others, indeed, that there was no close second.’ 
I mean, of course, Charles Alexandre Lesueur,’ who was born in 
Havre on the New Year’s day of 1778. He became the companion of 
Francois Peron in the notable expedition to southern lands which left 
Havre in 1800, under the command of Baudin, and was so fruitful of 

novelties for science. In 1815 he made arrangements with William 
Maclure by which he was enabled to visit the United States. After 
a prolonged voyage by way of the West Indies with Maclure, Lesueur 

aThe Ophidion imberbe was long a puzzle to European naturalists and the last authoritative author 

* to adopt the name (A. Giinther) applied it to a nominal species called Gymnelis imberbis and con- 

founded under it names belonging not only to Pholis gunnellus, but also others belonging to Fierasfer 

and the common eel (Anguilla). Thereupon the present writer published an article ‘‘On the affini- 

ties of several doubtful British fishes’? (Proc. Acad. Nat. Sci. Phila., 1864, p. 199-208), promulgating 

the views held at present. 

bI am glad to be able to agree for once with William Swainson, who was much more trustworthy 

as an artist and art critic than as an ichthyologist. Swainson (Taxidermy, etec., pp. 244, 245) noticed 

Lesueur as an ‘‘ inimitable painter, accomplished naturalist, and accurate describer,’’ ‘‘the Raffaele of 

zoological painters,” who ‘‘left behind him no one,in France, who was qualified to fill his place, or 

whose delineations foramoment can be compared with hisown.” He regretted that ‘‘no one volume 

will hereafter point out the matchless excellence of LeSueur.’’ 

eIn the first and second voiumes of the Journal of the Academy of Natural Sciences of Philadelphia 

the name appears as LeSueur, but in the third and forth as Lesueur. 
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arrived, May 10, 1816, at New York, and there became acquainted with 

the statesman-ichthyologist Samuel Latham Mitchill. In the fall of the 
same year he visited the coast, and especially fishing towns, of New 
England, and the fish market at Boston. His collections afforded him 
a number of new species, which he subsequently described in various 
articles in the Journal of the Academy of Natural Sciences of Phila- 

del phia.@ 
In 1817 he settled down in Philadelphia and at once became an inti- 

mate associate of the scientific men of that city, and his was the first 
article contributed to the first volume of the Journal of the Academy 
of Natural Sciences—-that journal which has since extended into so 
many. It is in that series that were published a number of articles 
illustrated by his unrivaled pencil. ‘Thirteen specific names were 
framed for fishes obtained in Massachusetts, but most of them have 

not stood the test of time and comparison with more material. Lesueur 
remained at home in Philadelphia, more or less, till 1825. He then 
accompanied his old patron, Maclure, to New iontaetye Ind., where 
they hoped to live an ideal life in a socialistic colony. It is almost 
needless to say that they were disappointed. While in New Har- 
mony, Lesueur issued a prospectus fora work to be published in parts, 
by subscription’, on the ‘Fish of North America, with plates drawn 
and coloured from nature.” The demand for the work was not sufli- 
cient to justify its publication, and the project fell still-born. After 
various adventures and much sickness, he left, by way of New Orleans, 
for France, and after an absence of twenty-two years was again at 

Havre in 1837. In Paris and in Havre he passed most of the remain- 
der of his life and for the last two years was director of the museum 

of the latter city. He died on the 12th of December, 1846. 
A very interesting biography of Lesueur by Dr Bat: ae 

«a AS Reesne indie Cree 13 of Lesueur’s species were apaged ionic or pe ee on specimens caiteeten 

in Massachusetts. Reference to the yolume and page of the Journal and the present identification of 

the fish are given in each case: 

Murena bostoniensis (I, 81).........-.-.....---/ Anguilla chrisypa (Rafinesque 1817). 

Murena argentea (I, 82)...........------------- Anguilla chrisypa (Rafinesque 1817). 

Gadusicompressus (i, 84)... nie cee wininela Lota lota (Linnzeus 1758). 

Catostomus!gibbosus! (1; 92) ie so seonc-- nic nininei='= Erimyzon sucetta (Lacépeéede 1803). 

Catostomus bostoniensis (I, 106) ....-...-.----- Catostomus commersonii (Lacépéde 1803). 

Hivdranoyney Ornate (le tod)! octeermcineeinemiee eal Fundulus heteroclitus (Linnzeus 1758). 

Hydrargyra nigrofasciata (I, 1384).............- Fundulus heteroclitus (Linnzeus 1758). . 

Somniosus brevipinna (I, 222) ................- Somniosus microcephalus (Bloch & Schneider 

1801). 
Squalusrobscurmsy (1,223) haem nett iaelee ereieieler Platypodon obscurus (Lesueur 1817). 

Osmerus viridescens (I, 231) ...-..---.........- Osmerus mordax (Mitchill 1814). 

Clupea fasciata, (L;°233))) 2 ate aecei-ieieeeie-- oo Pomolobus mediocris (Mitchill 1815). 

Clupeaelongata(T, 234) Saceee-ericismteleiai<eiclelereiate Clupea harengus (Linnzeus 1758). 

Scomberesox equirostrum (II, 132) -....---.--- Scomberesox saurus (Walbaum 1792). 

b Thirty-five plates had been engraved by Lesueur for his projected work, and a sample number 

with 6 leaves of text (unpaged) and 5 plates (illustrating 3 species of ‘' Petromyzon”’, 1 of ‘“Ammocates”’, 

and 1 of ‘‘Aceipenser”’) was issued from New Harmony, Ind., in 1827. A notice was published by Leon 

Vaillant (Note sur l’ceuvre ichthyologique de C, A. Lesueur) in the Bulletin de la Société Philoma- 

thique de Paris in 1896 (8. ser., t. VIII, 15-83), descriptive of the plates, and a smal! edition of 40 copies 

with proofs from the 35 plates was issued by the editor soon after. 
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member of the Institute of France, appeared in 1904, entitled ‘‘Lcs 

Voyages du Naturaliste Ch. Alexandre Lesueur dans ’Amerique du 
Nord (1815-1837). It was published (1904) in the Journal de la Société 
des Americanistes de Paris (Vol. V) as a special ‘‘Numéro dédié par 
la Société a Poccasion de PExposition Universelle de Saint Louis.” 
It is illustrated by many landscape views reproduced from originals 
of Lesueur. j 

VE: 

Next in order of time comes a work whose like was never seen in 

any other country, and which has never been equaled. An expert in 
ichthyology who should see it for the first time without previous 
knowledge of it, might suppose that the author was an irresponsible 
idiot who had not intelligence enough to appreciate elementary facts. 
An ordinarily bad book might be left unnoticed, but the one in ques- 
tion is so abnormally bad as to be a curiosity of ichthyological litera- 
ture, and interest and wonder must be excited at the variety of errors 

an educated man may commit in a field of which he has no knowledge. 
Now hear who this man was and what positions of honor and profit 
were conferred on him. 

Jerome Van Crowninshield@ Smith was born in Conway, N. H., 

July 20 (or 22), 1800, was graduated at the medical department of 
Brown College in 1818, and again at Berkshire Medical School in 1825 
(or 1822). He became the first professor of anatomy and physiology 
in the latter institution. In 1825 he settled in Boston, was port phy- 
sician from 1826 to 1849, and meanwhile was editor of several medical 
or other periodicals, among which were the Boston Medical Intelli- 
gencer (1823-1826), the Boston Medical and Surgical Journal (1834— 
1856), and the Medical World (1857-1859). In 1854 he was elected by 
the Native American, otherwise called the ‘‘ Know-Nothing” party, 

mayor of Boston, and served a single term (1854-55). Subsequently he 

removed to New York, where his son was resident, and was appointed 
to the professorship of anatomy and physiology in the New York Med- 
ical College. During the war of 1861-1865 ‘‘ he went to New Orleans, 
where he accepted the position of acting inspector-general, with the 
rank of colonel, and he was the chairman of a commission appointed 
by Banks to consider the sanitary condition of the city.” He died at 
Richmond, Mass., at the residence of his sister-in-law, August 21, 1879. 

His obituarist, in his old periodical, the Boston Medical and Sur- 
gical Journal, records that, ‘talthough a man of no great ability, he 
could turn his hand to silent anything. For instance, it is said of 
him that as a college boy he was the champion drummer of his class. 
TEE in life he was 3 altern: ately anatomist, historian, naturalist, poly 

aThere isa Reeser pative een ine different Serene il sketches of Smith as to name (Crownin- 

shield or Crowningshield) and several dates. Crowninshield is the only form of the name in Boston 

directories. 
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tician, a writer of books of travel, sculptor, editor, and orator. He 
kept a whole set of the Encyclopedia Britannica on his office table and 
nearly every page was said to have a bookmark in it. He was a suc- 
cessful modeler in clay. Although a busy and active man, his practice 

was never a large one, but he nevertheless acquired considerable prop- 

erty ’—testifying to another important talent! 
Smith was a voluminous author and, besides numerous contributions 

to the periodicals he edited, published nearly a dozen independent vol- 
umes on various subjects. The only one of interest in the present con- 
nection is his ‘* Natural History of the Fishes of Massachusetts,” issued 
first in 1833, and again, as a ‘second edition,” in 1843. It may be 
added, however, that he supplied catalogues of the fishes of the state 
to E. Hitchcock, the state geologist of Massachusetts, which mani- 
fested no increase of knowledge of ichthyology.’ The second edition 
of the ‘‘ Natural History” is a mere reissue, apparently, of the unsold 
remainder of the original with a new title-page and publisher’s name. 
Even the original list of ‘‘errata” is retained without any additions. 
Now let us examine the work and we will find out what a strange pro- 

duction it was. 

a The only variations between the two editions are the title pages, viz: 

(1) Natural History of the Fishes of Massachusetts, embracing a practical essay on angling. By 

Jerome VY. C. Smith, M.D. [Fig. of Traun Fal!.] Boston: Allen and Ticknor, 1833. [l2mo, vii + 

399 (+1) pp.] 

(2) The same. With fifty-four wood engravings. By Jerome V. C. Smith, M.D. [Fig. of Men- 

haden.] Second Edition. Boston: William D. Ticknor. MDCCCXLIII. [12mo, vii + 399 (+1) pp.] 

The character of the work was exposed in ‘‘ Remarks on the Natural History of the Fishes of Massa- 

chusetts. * * * Read before the Boston Society of Natural History, March 20, 1839. By D. Hum- 

phreys Storer, M.D.” < American Journal of Science and Arts (Silliman’s), Vol. XXXVI, July, 1839, 

pp. 337-349. According to Doctor Storer (p. 348), the work of his compatriot contains ‘‘notices of 105 

species, of which 80 are foreigners and but 25 are found in the waters of our State. Of these 105 spe- 

cies, 36 are illustrated by figures; of these 36 illustrations, but 9 accompany species which are found 

on our coast; of these 9 figures, 6 are copied from Strack’s Plates and 3 from Mitchill’s Fishes of New 

York; of the 36 illustrations [small wood-cut figures] contained in this history, not one is drawn 

from nature.” The unacknowledged figure of a cataract on the title-page of the first edition appears 

to be avery poor and much modified reproduction of a cut of ‘‘Traun Fall,” from Sir Humphrey 

Davy’s Salmonia (4th ed., p. 222), combined with a figure of the ‘‘ Salmo hucho”’ (p. 231). 

b The other contributions of Smith to the ichthyology of Massachusetts are mere lists of names, viz: 

(1) A Catalogue of the Marine Fishes taken on the Atlantic Coast of Massachusetts. * * * [Also, 

Fishes found in the Rivers, Mountain Streams, and Ponds of Massachusetts.] < Report on the 

geology, mineralogy, botany, and zoology of Massachusetts. By Edward Hitchcock. Boston, 1833, 

pp. 553-554, 

A list of 52 nominal species of marine and 17 of fresh-water fishes. 

(2) [Revised Catalogue of the Fishes of Massachusetts.] < Op. cit., 1853, pp. 597-598. 

A list of 102 nominal species, 83 of which (including the Bodiani= Morone) are salt or brackish 

water, and 19 fresh-water. 

(3) A Catalogue of the Marine and Fresh-Water Fishes of Massachusetts. < Op. cit., second edition. 

Boston, 1835, pp. 534-538. 

A list of the same character as the preceding, enumerating 106 nominal species (and 2 yarieties), of 

which 89 are salt or brackish water and 17 fresh-water. Reproduced (pp. 15-18) in the Catalogues of 

the Animals and Plants of Massachusetts (edited by Edward Hitchcock), Amherst, 1835, reprinted 

(same type) from the second edition of the above-cited work. 

The catalogue is a repetition of the names (without descriptions or remarks) of the author's Natural 

History of the Fishes of Massachusetts. 

This compilation was also criticised (by Dr. D. H. Storer) in 1837 in ‘‘An Examination of the Cata- 

logue of the Marine and Fresh-Water Fishes of Massachusetts, by J. V. C. Smith, M. D.,’’ contained 

in Professor Hitchcock’s Report on the Geology, Mineralogy, etc., of Massachusetts, by D. Humphreys 

Storer, M.D. < Boston Journal of Natural History, Vol. I, pp. 347-865, Pl. vill. (May, 1836.) 
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Smith’s chief fountain of information was Mitchill’’s monograph, 
‘The Fishes of New York described and arranged,” published in 1815 
in the Transactions of the Literary and Philosophical Society of 
New York. 

He evidently had, as a stand-by, John Stark’s ‘*‘ Elements of Natural 
History,” published at Edinburgh in 1828, in which the classification 
proposed by Cuvier in the first edition of the ‘‘ Régne Animal” (1817) 
was followed. This served Smith as a guide for the arrangement of 
his material. Although the second edition of the ‘‘ Régne Animal” 
(1829) had been translated and published in New York a couple of years 
before (1831), it was unknown to Smith. Another work he referred 

to as ‘“‘the Conversations Lexicon;” it was the ‘* Encyclopedia Ameri- 
cana” of those days, which had then been very recently published. 

For the illustrations, he had a work long ago forgotten, but which 
had a considerable circulation in its day. It was Strack’s ‘‘ Natur- 
geschichte in Bildern mit erliuterndem Text.” Of the fish part two 
editions had been published at Diisseldorf—one in 1819-1826 and the 
other in 1828-1834. This work was the source of most of the reduced 
and very poorly engraved woodcuts which accompany the text; three 
were borrowed from Mitchill’s ‘* Fishes of New York.” Such are the 
facts, but in his preface Smith makes no mention of Strack’s work 
and leads up to the supposition that his cuts were original. His words 
are, ‘‘ With respect to the engravings, they are far short, in many 
instances, of what was anticipated. Some of them are beautifully and 
accurately executed, but others are miserable caricatures. The artist 
was young and inexperienced, and when he would have willingly made 

“a second drawing the press could not be kept in waiting.” 
Iie has certainly told the truth in the acknowledgment that the 

engravings were ‘‘miserable caricatures.” They are generally very 
poor copies of the originals. For example, Strack’s figure of the fresh- 
water lamprey represented correctly seven lateral branchial foramina; 
Smith’s copy only five! A few examples of the many kinds of errors 
he committed may now be examined; to expose all would require a 
volume as large as the one noticed. 
Under the caption ‘‘ Gun. Scyiiram” three species are claimed for 

Massachusetts, the sea-dog Scylliwn canicula (p. 80); the Scyllium 
catulus (p. 81); and the dog-fish Squalus canis (p. 82). Now no species 
of the genus Scy/l/iwm has ever been obtained from the coast waters of 
Massachusetts, and the only sharks called sea-dog or dog-fish that could 
have been known to Smith were the picked dog-fish, Squalus acanthias, 
and the smooth hound, J/ustelus canis, which last was not named by him. 

Gray mullets or mugilids, as everyone here knows, are among the 
“most common of the shore fishes from the Woods Hole region south- 
ward, and, under the name Mugil albula, were well described by 
Mitchill in 1814, in New York, but Smith urges (p. 268), ‘* Notwithstand- 
ing the minute description there given we think there must be some 
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mistake, and our private opinion is that no other species than the red 
mullet is a native fish”! Following up this fancy, under the caption’ 
‘GEN. SARMULLUS” (a new name!) he specifies (p. 271) the red mullet, 
Mullus barbatus, and, after a break of many pages, immediately after 
the mackerel (p. 304), he names the surmullet, M/ullus surmuletus. 
As to the former, he avers (p. 271) that ‘‘red mullet have appeared 
within the last few years in the neighborhood of Boston, but not being 
at all prized a few only have been exhibited in the market.” ‘The sur- 

mullet was declared (p. 804) to be ‘Sa variety of the mackerel,” and this 
remark was followed by comments on its place in Roman estimation, 
on what was evidently the chub mackerel, and on fishing for mackerel! 

There is a peculiar genus of gadoidean fishes named PRaniceps, rep- 
resented by a single species of northern Europe, and the type of a dis- 
tinct family, Ranicipitide. To this ‘‘ Gmn. Rantcers ” Smith referred 
two species; one named (p. 209) ‘* Blenny, Blennius Viviparus | Rani- 
ceps Trifurcatus, Cuv.],” the other (p. 211) ‘‘ Raniceps Blennoides.” The 
former was evidently the Zoarces anguillaris and consequently belongs 
to a widely different species from the ‘* viviparus,” a different family 
from Slennius, and a different family also from Raniceps trifur- 
catus. The latter name, we learn from Storer, represented a speci- 
men ‘*‘ purchased of” Smith, by the Boston Society of Natural History, 
of a Cryptacanthodes maculatus ** with the cuticle abraded; ” conse- 
quently the species belongs to a very distinct family from the genus 
Laniceps, as well as from the first species. 

Another striking manifestation of ignorance and rashness is dis- 
played in Smith’s treatment of two other species. Under the ‘‘ Gren. 
Conitis” (p. 183) he notices the ‘‘sucker, Cyprinus Teres | Catastomus|.” 
In the third paragraph under the specific caption he refers to ‘‘a strange 
fish” given by the keeper of the Boston light-house, unknown ‘‘ to any 
of the fishermen in his service, which has a mouth precisely like the 
fish above described; but the body, instead of being round, is quite 
thin [!] and wide, back of the gills. The color is silvery, mottled with 
dark waving lines. It is in length about 10 inches, and appropriately 
denominated the sca-sucker.” What could this ‘‘sea-sucker” have 
been? One familiar with the fishes of the coast and with Smith’s 
idiosynerasy might reconcile the notice with the king-fish (d/enticcrrus 
nebulosus), but the sucker is a malacopterygian and the king-fish an 
acanthopterygian, and besides, the latter has a mouth not at all like that 
of a sucker inreality! AJl this is quite true, but on an examination of 
the very specimen mentioned by Smith, it-was found by Storer to be a 
king-fish. 
How Smith was led to put the sucker in the genus Cobctis and to 

separate it from its near relation, the chub sucker, /vimyzon sucetta, 
which was placed in the genus Cyprinus as the ‘‘ehub, Cyprinus oblon- 
gus,” is not at all comprehensible. 
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The habit of assuming that the popular names were correctly applied 
led to other curious results. Some of the most abundant of the fishes 
of the state are the cyprinodonts, known as minnows, and the sun-fish 
called also bream and roach. The cyprinodonts and sun-fish do not 
appear at all in their proper persons in the ‘‘ Natural History;” the 
only mention of any minnow is under the head of ‘‘minnow, Cyprinus 
atronasus,” the names of ** bream, Abramis chrysoptera,” ‘‘roach, Leu- 
ciscus rutilus,” and ‘*dace, or dare, Leuciscus vulgaris,” are found, but 
only in connection with the European fishes, which, it scarcely need 
be added, are not American fishes. 

Still another kind of error is found in statements respecting distri- 
bution. As we all know, the shad was introduced into the waters of 

the Pacific slope by the United States Fish Commission because it was 
supposed none were there. According to Smith, however, ‘‘on the 
northwest coast of America, they are inconceivably numerous!” 

The examples thus given are quite enough to illustrate some of the 
kinds of errors Smith fell into. 

The only item of new or special interest found in the entire volume 
is not from the pen of Smith, but of a correspondent, Jas. P. 

Couthuoy, captain of a merchant vessel, who later became known as 
an able conchologist and accompanied Captain Wilkes in his celebrated 
voyage around the world. Ina postscript toa general letter published 
in the article on the mackerel, Couthuoy added, ‘‘though you are 
already, perhaps, aware of it, * * * the male dolphin may be easily 
distinguished from the female in the water by the shape of the head; 
that of the former being abrupt and almost perpendicular, * * * - 
while the female’s is more rounded.” This statement, written in Jan- 

uary, 1832, and published in 1833, anticipated by five years the dis- 
covery of M. Dussumier, announced in the ‘‘avertissement” (p. vii) 
to the twelfth volume of Cuvier and Valenciennes’ ‘‘ Histoire Naturelle 
des Poissons” (1837). In view of our knowledge of Smith’s character, 

the suggestion that he was aware of such a fact sounds quite ironical. 
No ichthyologist has recognized the claim of Couthuoy to the dis- 
covery in question. 

Smith’s wretched book misled many of the anglers of the middle of 
the past century; frequent evidences are to be found of his influence 
in the principal works (Brown’s American Angler’s Guide and Her- 
bert’s Frank Forrester’s Fish and Fishing of the United States) which 
served as guides to the fishermen of that time; even so able an 
ichthyologist as Sir John Richardson quoted it and was evidently 
much puzzled by it. 

VE 

The next author whose work demands examination was a man of 

uite a different character from Smith, and who, for nearly three 
»} b) 

decades, published the results of studies of the fishes of Massachusetts. 
F. ©. 190412 
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His last work is still the most comprehensive illustrated volume des- 
eriptive of the fishes of Massachusetts alone. 

David Humphreys Storer was born in Portland, Me., March 26, 
1804; attended Bowdoin College and was graduated there in 1822; 

then studied medicine, and was graduated from the medical depart- 
ment of Harvard College in 1825. Immediately afterwards he estab- 
lished himself in Boston as a general practitioner of medicine. In 
1829 he married Abby Jane Brewer, a sister of Dr. Thomas Brewer, 
later known as a distinguished ornithologist. ‘* In 1837 he cooperated 
with Jacob Bigelow, Edward Reynolds, and Oliver Wendell Holmes in 

founding the Tremont Street Medical School. He became interested 
in natural history, was one of the founders of the Boston Society of 
Natural History,” ‘‘ had the honor of lecturing to the society two suc- 
ceeding seasons, 1831-32,” on conchology, and in 1838 was elected 
curator of the herpetological and ichthyological collections. He was 
also ‘* commissioned” in 1837 as one of the commissioners to report 

on the zoology and botany of Massachusetts under an act of the legis- 
lature ‘‘approved 12th April, 1837,” and reported in 1839 on the 
herpetology as well as ichthyology of the state. 

In 1854 he was called to the professorship of obstetrics and medical 
jurisprudence in the medical school of Harvard; in 1859 became also 
the dean, and held both appointments till 1868. Meanwhile, from 
1849 till 1858, he was physician to the Massachusetts General Hospital. 
In 1866 he served as president of the American Medical Association. 
He was honored by Bowdoin College in 1876 with the degree of LL.D. 
In 1883 he retired almost entirely from practice and spent the remain- 
ing years of his life in the enjoyment of well-merited leisure. He 
died in Boston in 1891. 

Storer’s principal works relative to the sano under consideration 
are ‘*A Report on the Fishes of Massachusetts ,” published in the Bos- 
ton Journal of Natural History, in 18394; ‘‘A Synopsis o = Fishes of 

aThe Report was pubuened : in the following forms: 

(1) A Report on the Fishes of Massachusetts. By D. Humphreys Storer, M.D. <Boston Journal 

of Natural History, Vol. II, 1839, pp. 289-558, pl. VI-v1I1. 

Descriptions are given of 107 nominal species, 91 of which are sali or brackish water, and 16 fresh 

water; in the concluding remarks, 9 additional undeterminate species are indicated as probable 

inhabitants of the Massachusetts waters. 

(2) Supplement to the Ichthyological Report. <Ib., Vol. III, 1841, pp. 267-273. 

(8) Additional Descriptions of, and Observations on, the Fishes of Massachusetts. 1842. <Ib., IY., 

1844, pp. 175-190. 
A second supplement to the report. 

(4) Reports on the Ichthyology and Herpetology of Massachusetts. By D. Humphreys Storer, M. D. 

<Reports on the fishes, reptiles, and birds of Massachusetts. Published agreeably to an order of the 

legislature, by the commissioners on the zoological and botanical survey of the State. Boston: Dutton 

& Wentworth, State Printers. 1839. [8vo, xii pp.4-21.+426pp.,4pl.] Pp. 1-253, with half-title—Fishes 

of Massachusetts—pp. 1-202, pl. 1-3. 

The Report on the Fishes is the same as that published in the Boston Journal of Natural History, but 

(1) an entirely different introduction is added, (2) the supplementary observations on Carcharias 

obscurus (B. J., III, 558) are omitted, and (3) supplementary observations are added (pp. 405-409) on 

several species. 

The plates are evidently printed from the same lithographic stenes, 
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North America,” published originally in the Memoirs of the American 
Academy of Arts and Sciences in 18467, and ‘‘A History of the Fishes 
of Massachusetts,” also published in the Memoirs of the American 
Academy of Arts and Sciences, from 1853 to 1867’. These were later 
published as separate works and with independent pagination, and 
doubtless are in such form constantly referred to at Woods Hole, as 
they are still the largest complete works that pertain avowedly to the 
region in question. 

The Report of 1839 was a useful compilation of existing knowledge 
respecting the subject-matter, and for the first time brought together 
deseriptions which could only have been found previously in scattered 

publications. The classification of Cuvier, then almost universally 
accepted, was adopted. The material which served for the deserip- 
tions in Storer’s works was mainly found in a small collection in the 

Boston Society of Natural History, in the markets, or was supplied 
by fishermen and by Dr. Leroy M. Yale, a practicing physician of 
Holmes Hole. Doctor Yale supplied most of the southern forms, and 
without his aid the Report would have been much more incomplete 
than it was. 

William Yarrell, the author of ‘‘A History of British Fishes,” not 
long before published (1836), was an exemplar for the Report, and, as 
Storer acknowledges, ‘‘the generic characters are generally given in 

the language of Yarrell.” In one case, however, five is substituted 
for free, and the genus Gasterosteus is consequently said to have ‘‘one 
dorsal fin, with five spines before it,” whereas Yarrell had printed 
Sree. Of course the error may be considered typographical. The 
genera not represented in Britain are defined after the Yarrellian pat- 

a The Synopsis was published as follows: 

(1) A-‘Synopsis of the Fishes of North America. < Memoirs of the American Academy of Arts and 
Sciences. New series. Vol. Il, (Cambridge, 1846), pp. 253-550. 

739 nominal species from all North America (including the West Indies) are described. The 
descriptions, however, are mostly inaptly compiled and insufficient. 

(2) A Synopsis of the Fishes of North America. By Dayid Humphreys Storer, M.D., A. A.S. Cam- 

pridge: Metealf and Company, printers to the university. 1846. [4to, 1p. 1. (title) +298 pp.] 

A reprint, with separate pagination, title-page, and index, of the preceding. 

bThe History was published in parts and as a whole, as hereinbelow indicated: 

(1) A History of the Fishes of Massachusetts. By David Humphreys Storer. <Memoirs of the 
American Academy of Arts and Sciences (Boston), mew series, viz: 

1. V, pp. 49-92. pl. 1-8, 1853. 
2, V, pp. 122-168, pl. 9-16, 1853. 
3. V, pp. 257-296, pl. 17-23, 1855. 

4. VI, pp. 309-372, pl. 24-29, 1858. 
5. VIII, pp. 389-484, pl. 30-35, 1863. 

6. IX, pp. 217-263, pl. 36-39, 1867. 

184 species are described and (except one—the Pholis subbifurcatus=Eumesogrammus subbifurcatus) 

illustrated, and, in an appendix, a nominal list (by Mr. Frederick Putnam, of Salem) of 21 additional 

species is published. Of the 134 species, 116 are salt or brackish water, and 18 fresh water. 

(2) A History of the Fishes of Massachusetts. By David Humphreys Storer, M.D.,A.A.S. * * * 

[Reprinted from the Memoirs of the American Academy of Arts and Sciences.] Cambridge and 

Boston: Welch & Bigelow and Dakin & Metcalf. 1867. [4to, 2p. 1. + 287 pp., 39 pl.; pl. 39 folded.] 

As indicated on the title-page, a reprint of the preceding, or rather a collection of extras of the 

several parts separately and consecutively paged, and with an independent title-page and index. 

134 nominal species are described and 133 tigured on the 89 plates. 
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tern. The families were not defined, and in this respect Yarrell was 
still the exemplar. Yarrell was not followed, however, in the style of 
synonymy, which was often quite misleading. For example, under 
the caption Pleprilus| triacanthus, Peck (p. 60), are references to (1) 
‘*Memoirs of the American Academy of Arts and Sciences, v. Lap: 
48, et fig.;” (2) ‘* Mitchell, Trans. Lit. et [sic!] Philosoph. Soe. N 1. York, 
p. 365, et fig.;” and (3) uaa et Valenc. Hist. Nat. des Poiss.” in 
not one of those works does the name ‘*/?. triacunthus” appear. 
Peck (in the Memoirs) called the species Stromateus triacanthus, 
Mitchill (not Mitchell” named it Stromateus eryptosus, and for Cuvier 
and Valenciennes (ix, p. 408) it was Rhombus cryptosus. Many of the 
references to pages are also erroneous. 

The slight knowledge Storer had of fishes generally entailed on him 
descriptions deficient in aptness and the element of comparability, 
and, in a few cases, they were obviously erroneous.’ ‘* For many 
years,” however, according to his obituarian biographer, ‘‘it [the 

Report] was the standard work on our fishes and was only supplanted 
in New England esteem by the revised, extended, and fully illustrated 
work completed in 1867.” 

The History is really an amplified edition of the Report with some 
of the species that had been discovered in the meanwhile incorporated, 
and with plates illustrating all the species described in it but one, the 
so-called Blennius subbifurcatus, which is a typical sticheid. The 
principal contributor of new material for the History was a master of 
a fishing vessel, Capt. Nathaniel EK. Atwood, of Provincetown, who had 

acquired considerable knowledge of fishes generally and communicated 
some interesting notes on habits to the Proceedings of the Boston 
Society of Natural History. 

Storer claims to have ‘* carefully redescribed all the species” for his 
History, and it has been declared by an eulogist that ‘*it would be 
dificult to point out a work of greater accuracy in detail.” Conse- 
quently it has been proclaimed to be ‘‘a classic in North American 
ichthyology that must serve as a basis for the future histories of the 
New England fishes.” Naturally such a work calls for examination. 
If some ee ay shall be omnes to exist between the e estimate of 

a Mitchil’ s name was AR ERE spelled Mite shell by Storer in his Report; he conertean itin Tene papers 

and in his History. 

bOne new genus and 10 nominal new species were described in the Report, 4 of which are 

recognized at the present time. The 4 of acknowledged validity are indicated in the following list 

by italics: 
Cryptacanthodes (n.g.) maculatus, Storer (p. 28). 

Pholis subbifurcatus (p. 63)= Eumesogrammus subbifurcatus (Storer). 

Leuciscus argenteus (p. 90) =Semotilus corporalis (Mitchill, 1817). 

Leuciscus pulchellus (p. 91)=Semotilus corporalis. 

Morrhua americana (p. 120) =Gadus callarias Linneus, 1758, 

Platessa ferruginea (p. 121) =Limanda ferruginea, Storer. 

Echeneis quatuordecimlaminatus (p. 155)=Remora brachyptera (Lowe, 1839). 

Syngnathus fuscus (p. 162) =Siphostoma fuseum, Storer. 

Syngnathus peckianus (p. 163) =Siphostoma fiscum: Storer. 

Monocanthus massachusettensis (p. 174)=Monacanthus hispidus (Linnzeus, 1758). 



REPORT OF THE COMMISSIONER OF FISHERIES. 181 

the eulogist and that now to be presented, it must be remembered that 
the former was hampered by the demands of a memorial celebration, 
while on the present occasion only the facts need be considered. 

In the sixth decade of the past century the classification proposed 
for the fishes by Cuvier, in 1829, in the second edition of the ‘*Régne 
Animal,” was still regnant. Naturally, then, Storer adopted it fer his 
History, as he had previously for his Report. He added diagnoses of 
the families which were in almost all cases translations of the essential 
characteristics assigned to them by Cuvier. In the author’s nomen- 
clature he was ‘‘ guided, as far as possible, by the principle which 
would give the credit of a species to the author who first placed if 
under its appropriate genus. This plan,” he truly added, he ‘‘ was 

fed to understand is being adopted by our most eminent naturalists.” 
For a time such was the case. 

The work was and is of such importance that some analysis may be 
welcome. 

As long as the writer had a guide to follow his faults of taxonomy 
were mainly those of his guides, but he had the fortune, good or bad, 
to obtain specimens of types unknown to the authors whose views he 
followed, and then he had to determine their affinities as best he might. 
The result by no means did credit to his perspicacity. Among these 
types were the genera Loleosoma and Cryptacanthodes. Boleosome 
had been quite correctly referred by Dekay to the family of Percide, 
and is in fact a perch in miniature. Yet Storer referred it to the 
‘*Triglide,” between Acanthocottus and Aspidophorus (Aspidopho- 
rotdes), in spite of the fact that he declared (after Cuvier) that ‘* their 
general character consists in having the suborbital bone more or less 
extended over the cheek and articulated behind with the preopercu- 
lum.” Why he should have referred to such a family a genus with 
the suborbitals reduced to such an extent that they had been said to be 
absent is a mystery which he made no attempt to explain. 

Cryptacaunthodes was first named by Storer in 1839. It is an elon- 
gated naked fish without any enlarged suborbital bones and entirely 
unlike any recognized triglid. On the other hand, it has many charac- 
ters in common with genera of the family of ‘*‘ Gobide ” (as he called it), 

and in accordance with his own definition he should have referred it to 
that family. In fact the genus is the type of a peculiar family nearly 
related to that of the gunnells. 

The same ineptitude for the appreciation of characters or form is 
manifest in the treatment of species which he actually referred to the 
family ‘‘Gobide.” To the genus Blennius was relegated a species 
named Dlennius serpentinus, and to the very closely related genus 
Pholis wasassigned another species named Pholis subbifurcatus. Now 
the true species of Blennius and Pholis have a very characteristic phys- 
iognomy, and only differ from each other in the fact that the former 
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has skinny tufts over the eyes, which are wanting in the latter. Yet 
the Blennius serpentinus has a very elongated form and no superciliary 
tufts, and the Pholis subbifurcatus has also an elongated form, and 
therefore no resemblance to a true Pholis. In fact the two species 
belong to a different family from Slennius and Polis, and are related 

to each other. They are the sticheids now named Leptoblennius ser- 
pentinus and Humesogrammus subbifurcatus. 

The want of appreciation of the value of words as well as of natural 
relations was also manifested in the treatment of the flat-fishes. Cuvier 
had divided the typical pleuronectids into three genera, or, as he called 
them, subgenera: Platessa, distinguished by a row of obtuse trenchant 

teeth on the jaws; //ippoglossus, having strong pointed teeth, and 
Rhombus, including the turbots. While professedly adopting these 
genera, he referred to Patessa several species (dentata, oblonga, qua- 
drocellata), which are really more nearly allied to the halibut and Euro- 
pean species associated with that fish. Cuvier had not referred to the 
American species, and Storer had consequently to do for himself. 

The last genus that requires attention is Carcharias. The part of 
the History referring to it was published in 1867. As early as 1841 
Miiller and Henle had published their great work on plagiostomes and 
the sharks of the American coasts had long been referred to their 
proper genera; but all the labor was lost, so far as Storer was con- 

cerned. Four species were referred by him to the genus. Only one 
(obscurus) has the characters assigned in the diagnosis. One (griseus) 
is an Odontaspis, another (vulpes) an Alopias, and the fourth (atwood?) 
is the great white shark (Carcharodon carcharias). It will be thus 

seen that his four species of Carcharias belong to four families of 
Miiller and Henle and most modern systematists. 

If we examine his descriptions we too often find that while they fill 
every requisite as to length, there is too much perfunctory verbiage 
and too little precision. For example, the ‘‘ form” of the striped bass, 
as well as of ‘‘ the Spanish mackerel” (Scomber dekayi or colias), is said 
to be ‘‘eylindrical,” while the common mackerel is claimed to have 
the ‘‘ body elongated.” Now there is really no difference in form 
between the two mackerels”, and that form is as nearly fusiform as 
any fish can have. Anyone who knows what a cylinder is would be 
so misled by Storer’s description that he would be precluded from 
identifying the striped bass from the description—if he relied on it. 
The mackerels are certainly elongated, but so is an eel and so also is a 
hairtail. It is evident, therefore, that the unqualified adjective is alto- 

gether too vague and meaningless. These examples of the want of 
precision and misuse of terms must suflice. 

Another feature which may excite the surprise of the new student 

ain his Report (p. 46) Storer attributed to ‘‘Scomber colias” a “form clongated, very round and 

plump,” and omitted all mention of the form of “ Scomber vernalis.”’ The italics are Storer’s. 
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is the meagerness of the information respecting habits of species. 
There are some statistical data concerning the mackerel, herring, and 
cod, some observations on the habits of the sun-fish, toad-fish, and 
trout, and briefer references to others, but the parental care exercised 
by the sticklebacks and cat-fishes, and the peculiarities of others, are 
not eyen alluded to. Comparatively little was known in those days of 
such matters, it is true, but information about the characteristics 
mentioned was already existent in the literature. 

The best part of the work is the collection of plates. These are 
really for the most part excellent and among the best that have ever 
been published. Most of them were prepared by A. Sonrel, who had 
been trained for such work by Louis Agassiz. But the want of super- 
vision was occasionally evident even here. For example, adopting the 
fashion then prevalent, scales from the back and lateral line were 
illustrated for almost every scaly fish. Now the most characteristic 
feature of the scales of the sparoid fishes is the divergence of the 
strie across the field above and below and their intersection of the 
margins. Sonrel had represented the fine concentric strie of the 
scales of the early families correctly, but, in place of well-marked 
striee for the sparoids, he gave meaningless dots (pl. 10, f. 2, 3, 5, 6); 
apparently he had perceived something anomalous to him in the 
sparoid scales, but was afraid to represent what he saw and adopted 
the device of obscurity and ambiguity expressed in punctulation. 

Another case of bad iconography was exhibited in the figure of the 
so-called Blennins serpentinus (pl. 17, f.1.) Storer conceived for this 
fish a very deeply divided dorsal whose parts were ‘‘ connected bya 
membrane ” (p. 91). Probably the fin had been injured; in a perfect 
specimen the fin is uninterrupted. Theartist may have been influenced 
by the ichthyologist; possibly the ichthyologist may have been misled 
by the artist; anyway, the representation of the fin accords with the 

description and not with nature. 
It will be evident that all the criticisms that have been passed on 

the History are those that might have been made at the time the parts 
were published. In the allocation of some of the genera and species 
the author sinned against his own definitions. His nomenclature has 
not been considered as such and need not be. Respecting that, hear 
what his obituary biographer had to say: ‘‘In the time that has 
passed since its publication we have changed our ideals of names, and 
discoveries of new genera or species, or in the anatomy, have com- 

pelled changes in our system. The nomenclature of the book has 
become somewhat antiquated, and the systematic arrangement is not 
entirely suited to the present time.” His eulogist has further truly 
remarked that Doctor Storer ‘‘used little of his energy in searching 
for generalizations.” In fact, the only evidences he has left of any 
attempts at generalization were a simple table of the geographical dis- 
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tribution of genera of North American fishes and the isolation of the 
genus Amblyopsis in a family he called ‘* Hypseide.”“ We may pass 
them without comment save that they were laudable attempts at least. 

I have alluded to these defects of Storer’s work because for a long 
time they influenced our conceptions respecting the fishes of the coast 
and were generally adopted. The errors were repeated by Dekay in 
1842 and (pardon the expression of personal experience) the discrep- 
ancy between the facts and the print sadly perplexed my boyish studies 
and for a time made me fear that failure to understand was the fault 
of my stupidity rather than Storer’s and Dekay’s errors. In fact, they 
remained uncorrected till I had to demonstrate that the statements 
were inconsistent with the facts and formulated the views now preva- 
lent.? 

WATE 

In 1872 was published an article which would not call for notice, 
since it is devoted to a limited locality and covers a very short period, 
were it not that the locality is very near Woods Hole and that it ema- 

aMem. Am. Acad. Arts and Sci., n. s., II; Syn. Fishes N. A., pp. 4-8; 183, 184, 1846. 

bv Five new specific names appeared for the first time (with descriptions) in the History, viz: 

Scomber Dekayi (Mem. Amer. Acad. y, 180; Hist. 52)=Scomber scombrus (Linnzeus, 1758). 

Thynnus secundo-dorsalis (Mem. Amer, Acad, y, 143; Hist. 65)=Thunnus thynnus (Linnzeus, 1758). 

Blennius serpentinus (Mem. Amer. Acad. y, 257; Hist. 91)=Leptoblennius lampetreformis (Wal- 

baum, 1792). 

Anarrhicas yvomerinus, Agassiz, Ms. (Mem. Amer. Acad., vy, 265; Hist. 99)=Anarrhichas lupus (Lin- 

neeus, 1758). 

Phycis filamentosus (Mem. Amer. Acad.,vi, 417; Hist. 189) =Urophycis chuss (Walbaum, 1780). 

Before and between the periods covered by the publication of the Report and History, Storer pub- 

lished, in the Boston Journal of Natural History and Proceedings of the Boston Society of Natural 

History, descriptions of a number of nominal new species, viz: 

Ostracion Yalei (Boston Journal 1, 1886, 353) =Lactophrys trigonus (Linnzeus, 1758). 

Hydraigira trifasciata (Boston Journal 1, 1837, 417)=Fundulus majalis (Walbaum, 1792). 

Gasterosteus mainensis (Boston Journal 1, 1887, 465) =Pygosteus pungitius (Linneeus, 1758). 

Myliobatis bispinosus (Proc. Bost. Soc. 1, 1841, 58) =Myliobatis freminvillei (Lesueur, 1824). 

Lota Brosmiana (Boston Journal 4, 1842, 58) =Lota lota (Linnzeus, 1758).—Described from ‘‘a beautiful 

fresh specimen” ‘received from Lake Winnipissiogee,”’ but the species also occursin Massachu- 

setts. 

Etheostoma Olmstedi (Boston Journal 4, 1842, 61)=Boleosoma nigra olmstedi.—Described from speci- 

mens ‘‘found at Hartford,’’ Conn., but the species is also a Massachusetts fish. 

Pomotis rubri-cauda (Boston Journal 4, 1842, 177) =Lepomis auritus (Linneeus, 1758). 

Torpedo occidentalis (Amer, Jour. Sci. and Art, 45, June, 1843, 166)=Tetronarce occidentalis (Storer, 

1843). 

Hydrargira formosa (Proc. Bost. Soc. 1, 1842, 76) =Fundulus majalis (Walbaum, 1792). 

Platessa glabra (Proc. Bost. Soe. 1, 1843, 180; not Rathke, 1887)=Liopsetta putnami (Gill 1864). 

Leptocephalus gracilis (Proc. Bost. Soc, 2, 1845, 76)=Leptocephalus conger (Linnzus, 1758). 

Prionotus pileatus (Proc. Bost. Soc. 2, 1845, 77) =Prionotus carolinus (Linnzeus, 1758). 

Alosa eyanonoton (Proc. Bost. Soe. 2, 1847, 242)—=Pomolobus estivalis (Mitehill, 1815). 

Alosa lineata (Proc. Bost. Soc. 2, 1847, 242) =Pomolobus mediocris (Mitehil], 1815). 

Platessa quadrocellata (Proc. Bost. Soc. 2, 1847, 242)=Paralichthys oblongus (Mitchill, 1815). 

Motella caudacuta (Proc. Bost. Soe. 3, 1848, 5) =Rhinonemus cimbrius.(Linnzeus, 1766). 

Blennius serpentinus (Proc, Bost. Soc. 3, 1848, 30; named only)=Leptoblennius lampetraformis 

(Walbaum, 1792). 

Carcharias Atwoodi (Proe. Bost. Soe. 3, 1848, 72)=Carcharodon carcharias (Linneus, 1758). 

Zeus ocellatus (Proc. Bost. Soc. 6, 1858, 386) =Zenopsis ocellatus (Storer, 1858). 

In the Memoirs of the American Academy of Arts and Sciences (2. ser., vol. 2), and in the ‘‘Synop- 

sis of the Fishes of North America,’ reproduced from it, in 1846, two new names were introduced for 

Massachusetts fishes, viz: 

Monacanthus signifer (Mem. 497, Syn. 245; M. setifer DeKay, not of Bennett)=Monacanthus hispidus 

(Linnzeus, 1766). 

Acanthias americanus (Mem, 506, Syn. 254) =Squalus acanthias (Linnzeus, 1758). 
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nated from such distinguished ichthyologists as Dr. Franz Steindachner 

and Professor Agassiz, under the editorship of Col. Theodore Lyman. 
The article is a catalogue of the ‘t Fishes taken in the Waquoit weir, 
April 18 to June 18, 1871,” and was published in the Sixth Annual 
Report of the Commissioners of Inland Fisheries (pp. 41-58, pl. 1-2). 
We are told that ‘‘most of the nomenclature is by Dr. Franz Stein- 
dachner; and some notes by Professor Agassiz are added, marked A.” 

Only 44 species were obtained. The nomenclature for the most part 
is that prevalent during the previous half century, and not that which 
had been in general use for the preceding decade and is prevalent now. 
Some interesting statistical and biological data are given. No species 
previously unknown to the state or region in question were added. 

This was the last authoritative faunal contribution of Massachu- 

setts naturalists. The labors of the excellent ichthyologists of the 
state, chief of whom, for many years, has been S. E. Garman, have 

been with excellent judgment devoted to the elucidation of questions 
of embryology, morphology, and taxonomy. The greater facilities 
enjoyed by the United States Bureau of Fisheries have been recog- 
nized and the task of formal registration has been left to those directly 
or indirectly connected with that organization. 

iV Tile 

Before Storer’s History was completed and before the Waquoit weir 
ras examined Prof. Spencer F. Baird visited Woods Hole and spent 

part of several summers there with his family. His first visit was 
made in 1863. He then found 47 species, and among them, for the 
first time, the very young of 7rachynotus carolinus and T. ovatus (fal- 
catus). ‘These as well as Cyprinodon variegatus were recorded by Gill 
in the Proceedings of the Academy of Natural Sciences for 1863 (p. 322), 
and later, with other material, served as the basis for the reduction of 

three genera of earlier American ichthyologists to one species, and of 
the generalization respecting the mode of development and growth of 
the carangids and scombroideans generally. 

The United States Fish Commission was established in 1871, and the 

village that the commissioner had proved as a private was selected by 
the officer as a station of the new commission. With government 
means for exploration, many species previously unknown to the coast 

were added, and up to 1873 not less than 23 species, new to the 
region, were found, exclusive of those already referred to. These 
were enumerated in a ‘* List of the Fishes Collected at Wood’s Hole, 
by 5. F. Baird,” published in the Report of the United States Com- 
mission of Fish and Fisheries for 1871-72 (pp. 823-827). The list was 
one of names (scientific and popular) only, arranged in accordance 
with Gill’s ‘Catalogue of the Fishes of the Eastern Coast of North 
America” printed just in advance of it. 

, 
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IX. 

Conspicuous publishers of an enumeration of Massachusetts fishes 
were G. Brown Goode and Tarleton H. Bean, connected with the 
United States Fish Commission. Under the form of ** A Catalogue of 
the Fishes of Essex County, Massachusetts, including the Fauna of 
Massachusetts Bay and the Contiguous Waters”, they gave the names 
of all the species known from the state. ‘‘It is believed to be com- 
plete to the date of publication.” The catalogue was published in 
1879 in the Bulletin of the Essex Institute (XI, pp. 1-38). The sum 
total listed amounted to ‘*183 species, of which 163 inhabit salt or 
brackish water, 20 fresh water.” The ‘‘number of marine species 
from within the limits of Massachusetts Bay * * * is 133; while 

29 are from the deeper offshore waters in the vicinity of Georges, Le 
Have, Browns, and Sable Island Banks.” Only 20 of the species have 
exactly the same names that were adopted by Storer. 

As just indicated, a number of the species enumerated by Goode 
and Bean have never been found except in deep ofishore waters, and 
consequently not within the limits of the state or even very near it. 
There are 24 such, and they should be excluded from the fauna of the 
state. These are deep-sea or pelagic forms, which are more foreign 
to the real fauna of Massachusetts than are the fishes of Florida or of 
Britain. 

The catalogue of Goode and Bean, on the whole, is a well-considered 

and valuable memoir, brought up to the date of its publication. 

oS 

The last census of the fishes of Massachusetts relates to a part of the 
coast, but that the most important from an ichthyological point of 
view at least; it isa catalogue of ‘* The Fishes Found in the Vicinity of 
Woods Hole,” by Dr. Hugh M. Smith, chief of the division of scientific 
inquiry, United States Fish Commission, now Deputy Commissioner 
of the Bureau of Fisheries. It was published in advance and appears 
in the Bulletin of the United States Fish Commission for 1897 (XVII, 
pp. 85-111, with folded map). It was supplemented in two later vol- 
umes (XIX, 309, 310; XXI, 32). These give a most useful summary 

of the fishes of the region indicated, enriched with notes respecting 
occurrence, comparative rarity or abundance, and time of appearance. 

The species are arranged in the sequence adopted by Jordan and 
Evermann, and their nomenclature also is accepted. The number of 
species recorded in the main list was 209; in 1899, 16; and in 1900, 4. 

The present number of fishes recorded up to date is 229 marine species, 
and if to these we add 11 fresh-water ones occurring in the vicinity, 
we have no less than 240. It is remarkable that at so late a day so 
many species previously unknown to the coast should have been found. 
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Doctor Smith, in his main article, enumerated 25% such species; in 
1899 added 16°, and in 1900, 4 more’. No additional ones have been 
discovered since’—a fact by no means surprising. The additional 
species, with one exception, were known estrays from tropical waters; 
the exception was supposed to have been previously unknown and was 
described as Chetodon brice?. 

If we now first subtract from Goode and Bean’s catalogue of the 
fishes of Hssex County 24 species which are deep-sea forms not yet 
found in Massachusetts Bay, we shall have left 36 species which have 
not been found about Woods Hole. “These, added to the 240 actually 
found there, and 5 more from fresh water will give us a total of 281, 
the number of species now known to have been found at some time or 
other along the coast of Massachusetts or in her interior waters. 

XI. 

A specially notable feature in the late enumerations and additions 
to the fauna of southern Massachusetts is the great number of young 
tropical fishes and the comparative or fotalabsence of adults. Sixteen 
species were added in 1899 to the piscine visitors to Woods Hole and 
4 in 1900, and of these no less than 18 were the young of typical 
tropical forms. In round numbers, about 3 dozen species of tropical 
fishes have been found along the coast, represented only or almost only 

by the young—often the very young. In olden times when persons 
believed, or thought they believed, that all fishes laid eggs at the bot- 
tom, it would naturally have been inferred that such young must have 
been hatched close by, and that the parent fishes had spawned in the 
northern seas. Such an inference, with our present knowledge, is 
quite unjustifiable. We now know that a very large proportion of 
fishes develop pelagic or floating eggs and not demersal ones. If such 
fishes, then, would discharge their ripened ovarian burdens near the 
surface of the open sea where currents would carry them northward, 

«No less than 24 species were added to the piscifauna of southern Massachusetts, the majority of 

which were represented by young wanderers from the south, indicated by italics. 

Tarpon atlanticus, Opisthonema oglinum, Zrachinocephalus myops, Lucania parva, Athlennes hians, 

Gasterosteus gladiunculus, Polydactylus octonemus, Oligoplites saurus, Caranx bartholomaxi, Trachinotus 

goodei, Neomxnis griseus, Neomenis jocu, Neomenis apodus, Neomenis aya, Neomanis analis, Larimus 

fasciatus, Scienops ocellatus, Pogonias cromis, Chetodon ocellatus, Chetodon bricei [=Chzxtodon capi- 

stratus, young?], Chxtodon striatus, Canthidermis asperrimus, Spheroides spengleri, Sebastes marinus. 

bThe following species were added in 1899, all represented by young individuals except the 

Murena, Apogon, and Lactophrys tricornis: 

Muraena retifera (a specimen ‘6 feet 2inches in length,” was taken in a lobster pot; the species was 

previously known only from the type taken in deep water off the South Carolina coast); Holocentrus, 

Apogon maculatus, Epinephelus morio, Epinephelus adscensionis, Garrupa nigrita, Mycteroperea 

bonaci, Mycteroperca interstitialis, Eapomacentrus leucostictus, Scorpzena plumieri, Scorpena grandi- 

cornis, Teuthis coeruleus, Teuthis hepatus, Teuthis bahianus, Lactophrys triqueter, Lactophrys tri- 

cornis (an adult 15: inches long washed ashore). 

¢ The specimens obtained were young, but probably not of the first year. The size in inches and 

date of capture are specified in each case: Exocoetus rondeletii, October 13, 7.25 inches; Ocyurus 

chrysurus, October 4, 5.5 inches; Scarus croicensis, October 20,3 inches; Sparisoma flayescens, Noyem- 
ber 13, 6 inches. 

@ An adult specimen of Brama raii was obtained in a trap net of the Bureau of Fisheries at Nomans 
Land in September, 1904, 
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many of the young in time would be drifted into high latitudes. Not 
afew of these involuntary travelers, by fall time, might reach the 
latitude of Woods Hole or near it, and winds blowing shoreward might 
account for their presence along the coast. We know that the parent 
fishes live close to the Gulf Stream in southern Florida and masses 
of gulf weed are frequently drifted on the nearby coast. This was 
especially the case in the year when young tropical fishes were found 
in such numbers along the coast. It would be interesting to follow 
the long voyages of such travelers. 

Here, then, is a field which tie Bureau of Fisheries and the labora- 
tories at the Tortugas and Beaufort might investigate. The towing- 
net is as necessary a tool for the biologist as the dredge, and surface- 
collecting, though it may not yield as many new species, will add more 
to our knowledge of the life-histories of many commen animals than 
dredging. While grateful for all these agencies, and especially to the 
Jnited States Fish Commission (now the Bureau of Fisheries), for 

what has been done, let the past be the presage of a still more active 
and fruitful future. May American enterprise rival the patriotic 
efforts of Danish sailing masters and gather materials which shall com- 
pare with those which Christian Liitken used so well, long ago, in the 
elucidation of pelagic fishes. As to the special piscifauna of Massa- 
chusetts, a future task will be to subtract rather than toadd. A prob- 
lem to determine must be what shall be considered as fishes really 
belonging to the fauna. Certatoly inhabitants of the deep seas, which 
never approach the territorial limits of a state, can not properly be 
considered as members of the fauna. Such types as the chimerids, 
simenchelyids, synaphobranchids, nemichthyids, saccopharyngids, ale- 
pocephalids, alepisaurids, chauliodontids, and macrurids are character- 
istic constituents of the deep-sea or bassalian realm. The involuntary 
estrays from tropical seas, whose lives are terminated with the increas- 
ing cold of the fall and winter months, also can not claim to be reckoned 
as constituents of the fauna. They are representative of a very dis- 
tinct realm—the Tropicalian. They do, however, furnish very useful 
hints for the determination of zoogeographical problems. We have 
the evidence that in times past a few estrays from tropical families 
have established homes far from, those of their kindred. All such 
problems and considerations, however, must now be left for the future 
and for other hands. 
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THE DISTRIBUTION OF SEWAGE IN THE WATERS OF NARRA- 
GANSETT BAY, WITH ESPECIAL REFERENCE TO THE CON- 
TAMINATION OF THE OYSTER BEDS,? 

By Cates ALLEN FULLER, 

Assistant in Wisconsin State Hygienic Laboratory. 

INTRODUCTION AND REVIEW OF LITERATURE ON ‘* OYSTER INFECTION.” 

More than twenty years ago attention was called to the fact that 
oysters and other shellfish which are eaten raw might be the cause of 
some of the outbreaks of typhoid fever and cholera which have 
occurred from time to time in certain coast towns of England and 
Ireland. Among the first to support this view strongly was Sir 
Charies Cameron. After examining some oyster beds on the northern 
shore of Dublin Bay, he suggested that ‘‘oysters taken from this 
source were quite as likely to be a source of typhoid infection as milk 
or water.” He found these oyster beds in a most unhealthy condition. 
The oysters were sick and died in large numbers every year. Inves- 
tigation of the beds showed them to be ‘‘literally bathed in sewage,” 
and the oysters were found to contain sewage matters within the shells. 
In 1880 he read before the British Medical Association a paper entitled 
‘*Oysters and typhoid,” in which he called attention to the fact that 
contaminated oysters might be the cause of these outbreaks of typhoid 
fever and cholera in the coast towns of England and Ireland. 

No special interest was manifested in this statement until, in 
1893, Doctor Thorne-Thorne, in his report to the local government 
board for that year, gave it as his opinion that certain sporadic cases 
of cholera which had occurred at various inland places in England 
in that year were due to oysters and other shellfish from sewage- 
contaminated water at Grimsby, where there had been a small outbreak 
of the disease. Following out Doctor Thorne-Thorne’s suggestion, 
the Government commenced an exhaustive series of investigations, the 
results of which have appeared in the annual reports of the local 
government board. This work was carried out under the direction of 
Doctors Bulstrode and Klein. 

@Thesis submitted to the faculty of Brown University for the degree of Doctor of 
Philosophy. 
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In brief, the results of their experiments are the following: ‘‘The 
oyster does not, under normal conditions, contain, either within its 

body or in the liquor inclosed by its shell, any microbe than can grow 
in phenolated gelatin or in phenol broth.” Three species of bacteria 
were isolated from normal oysters. ‘*A minute motile bacillus, capa- 
ble of liquefying gelatin very rapidly,” is ‘‘ by far the most abundant 
micro-organism in the ordinary oyster.” ‘‘ Occcasionally only, a spore- 
forming, motile bacillus is also obtained, which corresponds culturally 
to B. vulgatus. A nonliquefying bacillus is, too, as a rule, present, 
which differs culturally from &. coli in the circumstance that it will 
not grow in broth at 37° C. The number of microbes of the above 
sorts present in the liquor and in the body of the oyster varies greatly 
in different samples; of oysters from the same batch, some afford few, 
some innumerable colonies to the gelatin-plate culture test. Having 
satisfied myself in the above sense that bacteria of excremental origin 
are not, in the ordinary course, apt to be contained within oysters, I 
set myself to ascertain whether AB. coli and LB. typhosus were not dis- 
coverable in oysters * * * from sources under more or less sus- 
picion of sewage contamination.” 

The media used for these tests were phenol broth and gelatin. The 
results of the examination show that ‘‘ Oysters from a few out of 
numerous batches derived from sources where they did appear to be 
exposed to risk of sewage contamination were found to exhibit colon 
bacilli. In one case where the circumstances were especially sus- 
picious, Eberth’s typhoid bacillus was found in the mingled body 
and liquor of the oyster.” Though Doctor Klein regards the presence 
of colon organisms in oysters as an indication of sewage contamina- 
tion, he was not able to show a constant relation between sewage con- 
tamination of the water and the presence of these organisms in sbell- 
fish. Certain batches of oysters from apparently polluted waters were 
found to contain B. col/, while other lots from apparently equally 
polluted sources did not give positive reactions for this bacillus. 

In 1894 was published the report of Doctor Conn’s careful investi- 
gation of the famous outbreak of typhoid fever, which occurred at 
Wesleyan University in October of that year. The account of this 
epidemic is familiar to all, and only the main facts of the case will be 
referred to at this time. On October 12 seven college fraternities 
had their initiation ceremonies and celebrated in the usual way with a 

supper. Eight days after several students were reported sick, with a 
moderate degree of fever, and shortly after November 1 twenty-three 
cases of typhoid fever had developed. Investigation proved beyond a 
shadow of doubt that the water supply was above suspicion and that 
the sanitary condition of the boarding and lodging houses was perfect. 
All the men affected were members of three fraternities which had 
obtained their oysters from a local dealer. One other fraternity had 
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oysters from the same dealer, but these were eaten cooked, while the 
other three lots were consumed raw.’ Two of the remaining three 
fraternities did not have oysters, and the other one obtained its supply 
from a dealer in Hartford. Only one non-fraternity man contracted 
the disease, and the investigation of his case only established more 
firmly the responsibility of the local supply, for this man had eaten 
of the same lot of oysters at the dealer’s shop. Inquiry brought out 
the fact that two of five men from Yale who attended the exercises 
of the societies were seized with typhoid fever some time after their 
return to New Haven. Further investigation showed that the infected 
oysters had been stored at the mouth of the Quinnipiac River, 800 
feet from the outlet of a small drain from a house in which two per- 
sons lay sick with typhoid fever. 

In 1894, Doctor Casey reported in the British Medical Journal a 
case of fatal ‘‘ oyster poisoning,” and since that date the pages of this 
publication contain frequent references to the subject of ‘* oyster 

infection.” 
In 1895, Sir William Broadbent published the facts of a series of 

cases and groups of cases of typhoid fever and other gastro-intestinal 
illnesses, which he concludes were caused by the ingestion of raw 
oysters. There was no bacteriological evidence that the oysters were 
polluted, but circumstances pointed strongly to these shellfish as the 
cause of the disease. The following case is typical of those reported. 
Sir William was called to see a young woman who, ten to fourteen 
days previous, had eaten some raw oysters in company with a cousin. 
She developed a mild case of typhoid, as did also the cousin, who | 
had gone to Italy. Another similar case: A clergyman and _ his 
daughter, living in the country where typhoid was unknown, were 
seized with this disease. Inquiry revealed the fact that they had 
eaten raw oysters in London while on a visit to that city some two 
weeks previous. 

In the same year Sir Peter Eade emphasized the fact that mussels 
and other shellfish, as well as oysters, might become a source of infec- 
tion. Doctor Wilson reported three instances, occurring in Florence, 
where persons who had eaten raw oysters were taken sick with typhoid 
fever, while other persons in the same parties who did not eat oysters 
were not ill. A little later Doctor Johnson-Lavis reported some cases 
of typhoid and gastro-intestinal disorders of a very severe type which 
he encountered in his practice in Naples in 1879. ‘These illnesses were 
most prevalent among strangers who bad eaten raw oysters. Investi- 
gation showed that oysters were brought to Naples from seacoast towns, 
where there was no typhoid, and stored for a long time in the harbor 
in a bed less than 60 feet distant from the outlet of one of the main 
sewers. ‘These oysters were filled with sewage matters, and ‘‘ when 
they were consumed about a tablespoonful of sewage water was swal- 

F. ©. 1904-13 
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lowed.” He is positive that these oysters are responsible for the 
prevalence of these diseases in Naples at that time. 

In 1896 Doctor Chantemesse reports a number of eases of typhoid 
in a village where there had been no cases of that nature for over a 
year. Fourteen persons in the village ate a lot of oysters from Cette 
and were made sick. Others of the same families who had not eaten 
of this lot suffered no inconvenience. Eight of the fourteen were 
slightly ill and four others very severely ill, with diarrhea and intes- 
tinal disturbances. The two remaining persons developed very severe 
cases of typhoid fever, one of which terminated fatally. Bacterio- 
logical examination of oysters from several localities demonstrated the 
presence of 2. coli in large numbers. 

Doctor Mosny, who has made a most careful and thorough investi- 
gation of the whole subject of mollusk poisoning in France, reports a 
case of ‘‘oyster infection” in a village near Paris in 1900. Five mem- 
bers of a family of seven were stricken with severe gastro-intestinal 
disturbances after eating some oysters from Cette. 
Many other similar cases are reported in the French medical litera- 

ture, the conclusions, however, all based on circumstantial evidence. 
In 1900 Doctor Plowright reported a number of cases of enteric 

fever, due to contaminated clams. In the village of North Lynn 
(entire population 70) 30 persons ate clams on several occasions in 
May and June. Of the 30 who ate the clams, 15 consumed them raw 
and 10 of the 15 came down with typhoid fever. None of those who 
ate them cooked experienced any trouble. The ‘‘clams were dug in 
a mud flat at the mouth of the Great Ouse, 3 miles below the point 
at which the town of King’s Lynn discharges its untreated sewage. 
* * * Sunilar cases of enteric fever following the consumption of 
uncooked clams have simultaneously been observed in the town itself 
and in other surrounding villages.” 

In 1900 the Phila ona Medical Journal published the account of 
several cases of typhoid oecurring at Portland, Me. Four of an Italian 
crew came down with typhoid some time after eating mussels which 
they had gathered from the piles beneath a wharf near which is the 
outlet of one of the city sewers. 

In 1902 Dr. J. C. Thresh published in the Lancet of December 6 
the account of 21 cases of typhoid and gastro-intestinal disturbances, 
which he ascribes to the consumption of raw oysters. His account 
includes the histories of six families in which the illnesses occurred 
only among persons who had eaten oysters. The cases ranged in 
severity from one fatal case of typhoid to slight intestinal disturb- 
ances. -One instance of special interest is the following: All mem- 
bers of a certain family ate these contaminated oysters, and, with 

the exception of one person, all were sick. This person, not liking 
the taste of the oysters, did not swallow any and was not made all. 
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Bacteriological examination of oysters from the common source 
revealed the presence of B. coli and B. enteritidis Girtner, but not 
B. typhosus. 

In the same year it was reported at a meeting of physicians at Pera, 
Turkey, that a large percentage of typhoid cases which occurred in 
Constantinople could be traced to the consumption of oysters from 
polluted sources. Examination demonstrated the presence of 2. colZ 
in many and of L. typhosus in a few specimens. 

Also, in 1902, an extremely large number of typhoid cases was re- 
ported in Atlantic Citv, N. J., during the summer months. <A very 
careful investigation of the sanitary condition of the water supply, 
the milk and food supply, and of the sewage-disposal system was 
made by Philip Marvel. He came to the conclusion that the increase 
in the number of these cases was due, in a great measure, to oysters 

fattened near the outlet of one of the city sewers. 
In November, 1902, occurred also the famous ‘‘ oyster epidemics” 

at Winchester and Southampton, England, which were investigated 
by Doctor Bulstrode and reported to the local government board in 
May, 1908. At two banquets given by the mayors of these cities 267 
guests were present. Shortly after the dinners 118 of the guests were 
attacked with gastroenteritis, and all of these had eaten raw oysters. 
Twenty-one cases of typhoid fever, 5 of which were fatal, also de- 
veloped as a result of eating the oysters. 

Doctor Fraser reports an epidemic of typhoid fever at Portsmouth, 
where 25 persons were attacked with this disease after eating raw 
oysters. 

In 1904 the following facts in regard to typhoid due to infected 
oysters were published in the fourth report of the commissioners of 
sewage disposal: 

Doctor Nash, health officer at Southard-on-Sea, states that 50 per 
cent of ihe cases of enteric fever at that town were due to consumption 
of shellfish from sources contaminated by sewage. Out of 105 cases of 
that disease at least 85 bore some connection to polluted shellfish; also 
that the number of cases occurring at Yarmouth was greatly reduced 
after the sale of mussels was stopped in that town. 

Doctor Newsholme, of Brighton, makes the following statement in 
regard to the cases of typhoid occurring in that city during the years 
1894 to 1902: ‘*‘ There were 648 reported during this period; 158 cases 
were directly ascribable to the consumption of oysters and 80 to other 
shelltish. In other words, 37 per cent of the total number of cases is 
due to polluted shellfish.” In the opinion of Doctor Newsholme the 
extent of the illness attributable to shellfish is probably understated. 

Doctor Niven, of Manchester, reports 274 cases of typhoid out of 
2,664 occurring in that city during the years 1897 to 1902, inclusive, 
as due to the consumption of shellfish. 
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Medical officers of London report that about 8 per cent of the cases 
oceurring in London in 1902 were due to shellfish. 

In 1895, stimulated by the interest awakened by the epidemic of 
typhoid fever at Wesleyan University, which Doctor Conn had shown 
to be due to infected oysters, Doctor Foote, of Yale, brought out the 
results of some bacteriological experiments on oysters. Though the 
aim of this work was to find out the length of time the typhoid bacillus 
could live in experimentally infected oysters, he states, with reference 

to the bacteriological content of oysters from presumably (4) uncon- 
taminated sources, that no typhoid-like organisms were found in these 
specimens; the bacteria present in the juice were nearly all anaérobic 
microcoeci. In another series of experiments he found 2. fluorescens 
liguefaciens frequently in plates made from the juice, and in one 
instance B. gasoformens. He tested the stomach content of 9 oysters, 
and found that 8 were sterile. He isolated in these tests more than 10 
varieties of bacteria, many of which were not identified, but none gave 
the reactions of the colon bacillus. 

Doctor Giaxa states, however, that ‘‘ it is a curious fact that in spite 
of the many varieties of bacteria found in the surrounding water, only 

two varieties (although in large numbers) could be detected in the 
oysters examined.” 

Chantemesse reports the presence of 2. cold in many oysters from 
sewage-contaminated sources; also that oysters placed in water pre-— 
viously infected with typhoid stools for twenty hours contained these 
‘*typhoid organisms and /. col¢ in great numbers.” 

Dr. Cartwright Wood, in his work on the bacteriology of the oyster, 
did not succeed in finding pathogenic forms in shellfish taken from 
unpolluted sources. He also states that ‘‘all species of bacteria found 
in the juice are identical with the water bacteria found in the water in 
which the oysters live.” 

Sabatier, Duchany, and Petit isolated the following organisms from 
oysters: Micrococcus fervidosus, M. flavus liquefaciens, M. radiatus, 
Bacillus fluorescens liquefaciens, B. mesentericus vulgatus, Strepto- 
thria ferster’, and M. luteus. On the other hand, no colon or typhoid 

bacilli were found by these observers in oysters ‘‘ laid down” experi- 
mentally within a few feet of the outfall of a large sewer. 
Herdman and Boyce, in England, were the next to direct their atten- 

tion to the problem of oyster infection by sewage. They have shown 
that the presence of 2. coli in oysters sold in the markets is by no 
means an unusual occurrence. In one series of experiments 48 batches 
of oysters were taken haphazard from the various fish markets of Lon- 
don. From ‘‘one-third to one-half of these specimens were found to 
contain 2. colt,” which was also found in a number of mussels, cockles, 
and periwinkles examined by them. 2B. enteritidis sporogenes was also 
found in oysters, mussels, and periwinkles. These observers are of 
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the opinion that the oyster ‘* is more frequently liable to the presence 
of colon-like organisms than other species of common edible shellfish.” 

In 1901 Doctor Hill, of the Boston city health department, pub- 
lished the results of the analysis of clams obtained from the Charles 
River flats, which are exposed to contamination from the Boston sew- 
age. These clams contained 2B. coli, B. enteritidis sporogenes, and B. 
aerogenes capsulatus. 

In addition to the above list of experiments, a large number of refer- 
ences might be given to scattered outbreaks and sporadic cases of 
typhoid fever and gastro-enteritis which have been attributed to the 
ingestion of oysters and other shellfish. In most of these cases, how- 

ever, no bacteriological examination of the material under suspicion 
was made, and therefore all evidence is purely circumstantial. . For 
a comprehensive review of this literature the reader is referred to the 
article by Doctor Harrington, ‘‘ Some reported cases of typhoid attrib- 
uted to oysters,” published in the Boston Medical and Surgical Jour- 
nal, Vol. CXLIV, No. 19; to the exhaustive treatise of Doctor 

Mosny, ‘* Maladies provoquées par ingestion des mollusques,” in the 
Revue d’Hygiéne, December, 1889, and January, February, and 
March. 1900; and to an article by Doctor Newsholme, published in 
the British Medical Journal of August 8, 1903. 

Little success has attended the efforts to isolate the typhoid bacillus 
from contaminated oysters. Doctor Klein found it in but one of a 
large number of specimens examined. It was also reported in cer- 

tain oysters from Constantinople. Many experiments have been 
made, however, to determine the conduct of 4B. typhosus in oysters. 
experimentally inoculated with pure culture, and also to determine 

the length of time that the typhoid organism and the vibrio of 
cholera can live in sea water and in oysters and other shellfish. 
Indeed, much more attention has been given to this phase of the 
problem than to the bacteriology of normal oysters. 

Whatever experiments have been made on normal oysters indicate 
that the bacterial content is variable, depending more or less on the 
locality from which the specimens are obtained. Nearly all observers 
agree that ‘‘normal” oysters—that is, oysters living in pure sea 
vater—do not contain £2. colz or other sewage forms ‘‘in their bodies 

or in the liquor within their shells,” and that the bacteria occurring 
in these specimens are species commonly found in water. There is 
little doubt but that the germ content of the surrounding water deter- 
mines, to a great extent, the germ content of oysters and other shell- 
fish living init. If B. coli and other sewage bacteria are present in 
appreciable numbers in the water we will in all probability find some 
trace of them in the shellfish. Doctor Houston, however, is of the 
opinion that ZB. col/ is present in many shellfish from a presumably 
unpoiluted source. In regard to the question as to whether the pres- 
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ence of £&. coli in shellfish can be considered an index of fecal con- 
tamination there seems to be considerable difference of opinion. On 
the one hand Klein asserts this to be the case, and states that ‘‘the 
presence of &. col in the oyster is strongly suggestive of fouling of 
the particular sample with material of excremental origin,” while, on 
the other hand, Herdman and Boyce are inclined to accept the state- 
ment with reserve. From the results of the experiments recorded in 
this paper, however, it seems to me that the presence of this organism 
in oysters is a certain indication of sewage contamination. 

It was partially due to the interest stimulated by the splendid paper 
on ‘‘Oysters and Disease,” by Prof. W. A. Herdman and Rupert 
Boyce, of Liverpool, England, that the present investigations were 
undertaken. At that time the city of Providence was discharging, 
daily, large quantities of ‘‘ untreated” sewage into the Providence 
River. It is in this body of water that most of the so-called ‘‘ Provi- 

dence River oysters” are raised for market. Besides the sewage of 
Providence, the drains of numerous summer residences and shore 

resorts located on the river banks also contribute to the general pollu- 
tion of these waters, and the sewage of the city of Fall River is a 
possible source of contamination to certain oyster beds situated in 
Mount Hope Bay. 

Here, then, was an interesting and practically unexplored field for 
research, the careful study of which might throw some light on the 
question of sewage pollution of tidal waters and the contamination of 
shellfish growing therein. The experiments were begun in the fall of 
1899, and continued through a period of about three years. The end 
in view was twofold: First, to obtain by bacteriological examination 
some definite knowledge of the extent of the pollution of these waters, 
and, second, to determine, also by bacteriological methods, the pres- 
ence of sewage in oysters and other shellfish from various regions of 
the bay. Bacillus coli was taken as an indicator of sewage pollution, 
and samples containing this organism were considered to be contami- 

nated by sewage. 
The work was carried on at the Anatomical Laboratory of Brown 

University, under the direction of Prof. F. P. Gorham, to whom I 
desire to express especial gratitude for assistance and guidance 
throughout the entire investigation. I wish also to express my sincere 
thanks to Dr. A. D. Mead, of Brown University, and to Dr. H. C. 
Bumpus, director of the American Museum of Natural History, for 
material assistance and many kindnesses shown me during the prepa- 
ration of this work. 

DESCRIPTION OF NARRAGANSETT BAY. 

The state of Rhode Island has an actual land area of 1,054.6 square 
miles. The waters of Narragansett Bay, with its tributaries, comprise 
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an additional area of nearly 860 square miles, or more than one-fifth 
the total area of the state. Narragansett Bay proper is a narrow body 
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of salt water that makes into Rhode Island from the Atlantic Ocean, 
which washes the southern border of the state, as will be seen by 
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reference to the accompanying outline map of the inland waters of 
Rhode Island, and gives the locations of its principal seaport cities and 
towns. The bay has an irregular coast line, and reaches inland in a 
general northerly direction for a distance of 25 miles. Its greatest 
width is about 7 miles. Its western boundary is formed by the main- 
land of the state; its eastern shores by the mainland and the island 
of Rhode Island, which separates the bay from the Sakonnet River. 
The upper part of the bay is considerably narrower than the lower, or 
southern portion, and for a distance of about 10 miles is known as the 
Providence River. At the head of this river is the city of Providence, 
which, with the surrounding towns, has a population of some 200,000. 
The Providence River at this point is joined by the Seekonk, a brack- 
ish stream which rises in Massachusetts. From 3 to 4 milesabove its 
union with the Providence River the Seekonk flows through the city 
of Pawtucket, a city of nearly 40,000 inhabitants. For a distance of 
6 or 7 miles below Providence the Providence River barely exceeds a 
mile in width, and in some places is much less than a mile wide. 
After passing Conimicut Point, a narrow tongue of land which juts 
abruptly out from the western shore, the river rapidly broadens to 
nearly three times its former width. Near this point the larger river 
receives the Warren River, a little stream less than half a mile wide, 
interesting in the present connection in that it is used for oyster cul- 
ture. The towns of Warren, having a population of 5,100, and Bar- 
rington, 1,135, are situated on the banks of this stream, about 2 miles 
from its union with the Providence River. 

Conanicut and Prudence islands, lying near the mid line of the bay 
proper, divide it into two strips of water called the East and West 
passages, respectively. The two entrances into the bay from the ocean 
are separated from one another by Beaver Tail, the southern portion 
of Conanicut Island, which juts out into the mouth of the bay between 
the mainland and the southwestern extremity of the island of Rhode 
Island. Of these two approaches to the bay, the one leads directly 
into the Western Passage, the other into Newport Harbor and thence 
into the Eastern Passage. Proceeding northward, the West Passage 
broadens very gradually till it reaches Quonset Point. Under the le: 
of this land lies Wickford Harbor and the town of Wickford. There 
are small oyster beds planted in the sheltered water of Wickford Har- 
bor. Six miles above Quonset Point the Western Passage breaks up 
into two channels, one leading to the northwest into Greenwich Bay, 
the other in a northeasterly direction into the Providence River. 

The city of Newport is situated on the island of Rhode Island, near 
the entrance to the East Passage to Narragansett Bay. This city, of 
22,034 inhabitants, is one of the two large ports in Rhode Island 

waters, but is not of moment in the present connection, since it is 
situated at a considerable distance from the oyster beds of the bay. 
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There is an open waterway from the East to the West passages, 
between Conanicut and Prudence islands. Between Prudence Island 
and the island of Rhode Island the East Passage has somewhat the 
shape of a long funnel, with the broad, open end directed up river. 
Bristol Neck reaches down into this wide opening, dividing the pas- 
sage into two channels, one to the northwest becoming continuous 
with the Providence River, and cone to the northeast leading into 
Mount Hope Bay, an irregularly shaped expanse of water, about 7 
miles long and a little over 4 miles in its greatest width, which receives 
the Kickemuit River at its northwest corner and the Taunton River 
from the northeast. As has been already stated, it joins Narragan- 
sett Bay through the narrow passage between Bristol Neck and Bristol 
Ferry, and the Sakonnet River through a still narrower cut between 
Common Fence Point and the mainland. The city of Fall River, hav- 
ing a population of nearly 105,000, is situated on the southern shore 
of the Taunton River, near its junction with Mount Hope Bay. 
Though a city of Massachusetts, Fall River is of interest in this con- 
nection because it discharges its sewage into the Taunton River, so 
that it is possible that pollution from this source might reach the 
oyster beds in more or less distant parts of the bay. 

The water of the lower or southern part of Narragansett Bay varies 
from 50 to 150 feet in depth. The shores are for the most part rocky, 
and drop abruptly from the water line to a considerable depth, form- 
ing no areas that could be of value in the cultivation of oysters. But 
a very different formation is found in the upper portion of the bay. 
The water is shallow, not over 30 feet in mid-channel, and the shores 

are low and reach out to the channel witha very long and gentle slope. 
As might be expected, here are many sand beaches and numerous 
shoals, with 6 to 18 feet of water upon them, making excellent grounds 
for clams, oysters, mussels, scallops, and other shellfish, which are 
found in abundance. It is estimated that there are some 6,000 acres 

of this ground in the upper bay suitable for the cultivation of oysters. 
Being in direct communication with the sea, the waters of Narra- 

gansett Bay are kept in constant circulation by tidal currents, which 
reach inland beyond Providence to the north and Fall River to the 

eastward. There isa rise and fall, mean average tide, of 4 feet and 
6 inches at the wharves of Providence, Fall River, and Newport. In 
some portions of the bay especially strong currents are caused by the 
formation of the land in the immediate neighborhood. Such currents 
may be found in the narrow entrance to Newport Harbor, in the 
entrance to Mount Hope Bay, and in the ‘‘cut” leading from Mount 
Hope Bay into the Sakonnet River, where very large volumes of water 
have to pass through narrow openings. Lesser currents, due to a like 
cause, are found in the Providence River between Conimicut and 

Nayatt points, at the head of the Western Passage of the bay between 
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Warwick Neck and Prudence Island, and in several other localities. 

A description of the bay would hardly be complete without mention 

of these tidal currents, since a number sweep directly over some of the 

oyster beds and carry with them whatever pollution may have entered 

the water. 

THE LOCATION OF THE LEASED OYSTER GROUND IN NARRAGANSETT BAY. 

In the first annual report of the Commissioners of Shell Fisheries 
of Rhode Island it is stated that the income from the oyster ground 
leased in the Providence River during the year 1864 amounted to $61. 
In 1900 more than 3,000 acres of land in the Providence River and 
Narragansett Bay were devoted to this branch of industry, yielding an 
income of $25,000. The figures for the year 1903 show an increase of 

2,000 acres in the total area leased in that year, with a rental increased 

to nearly $45,000. 
The map on page 203 indicates the location of the leased oyster 

ground for 1900-1901, since the larger part of the oysters examined 
in this investigation were collected in the latter year. The areas occu- 

pied by the beds are outlined in dotted lines. It will be observed 
that the most extensive grounds are found in the Providence River 
rather than in the deeper waters of Narragansett Bay—in fact, there 
were but two oyster beds of any importance at this time in the bay 
proper. One was located in Wickford Harbor, 21 miles south of 
Providence; the second, under the western shore of Prudence Island, 

about 14 miles from the capital city. The Wickford layings, not rep- 

resented on the map, comprise some five or six acres of land planted 
in 6 to 10 feet of water, in the direct path of a constantly flowing tidal 
current. No sewage is discharged into this body of water, so that the 
beds are free from local contamination. As will be seen by reference 
to the map, the Prudence Island beds are located south of Pine Hill 
Point, in a bend of the land formed by the irregular coast line of the 
island. They occupy an area of some 3800 acres. There is a hard sand 
or gravel bottom in this locality, which is covered by from 10 to 15 
feet of water at mean low tide. These beds are far removed from pollu- 
tion of any sort, the nearest human habitation being at least 3 miles 

distant from this region. 
As has already been stated, the most extensive oyster grounds are 

located in the Providence River. These are two large areas, over 1,000 
acres each in extent, which lie between Warwick Neck and Bullock 

Neck. The first of these areas, known as the Rocky Point oyster beds, 
lies on the western side of the ship channel, and extends from near 
the southern shore of Warwick Neck northward to the southern bound- 
ary of Conimicut Point, the northern limit of the beds approaching to 
within 72 miles of Providence. These layings occupy a shoal that 
makes out from the western shore of the river, and is covered by water 
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varying in depth from 6 to 20 feet at low tide. Below Conimieut 
Point the river is fully 3 miles in width, and has free communication 
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a mile wide, and is an open body of water, unobstructed by islands or 
other land formation unti! it reaches Fields Point, 14 miles below 

Providence, where the sewage of the city is discharged into the river. 
Thus the second of these large areas lying on the eastern side of the 

channel reaches well up into this narrower section of the river. The 
southern layings of this area, the Nayatt oyster beds, are located south 
of Town Beach, well over toward Rumstick Neck, in the broader portion 
of the river, and from this region extend in a westerly direction around 

Nayatt Point, then, following the eastern shore, in a northerly direction 
to within 54 miles of the city. The northern section of the area is 
spoken of as the Bullock Neck oyster beds. While the southern sec- 
tions lie in the more open water of the lower river, the northern limits 
are well up in the more confined waters of the upper river, therefore 
in the direct path of any contamination that may be borne downstream 
by the tides. (See map.) 

Still another bed, of some 800 acres’ extent, is located on the western 
side of the river, directly north of Conimicut Point, occupying a long 
narrow strip of land that extends from near the low tide limit to 
Conimicut Light, which marks the western boundary of the ship channel. 
It is about 7 miles distant from the city of Providence. The list of 
oyster grounds in the Providence River is completed with the description 
of a bed of about 125 acres, located on the eastern side of the river, 
directly off Sabins Point. As may be seen by reference to the map, 
this bed is but 3 miles below the city limits. 

Before leaving the neighborhood of the river, however, the beds in 
the Warren River must be mentioned. In 1900 extensive layings of 

oysters were made in and about the entrance of this stream. Near 
the mouth, they were confined to the shoal water on either side of the 
channel, but a short distance above this section they occupied both 
channel and shoal water, so that the bottom of the river was a continu- 

ous oyster bed from near its junction with the Providence River to the 
town of Warren, 2 miles inland. 

The five remaining oyster beds located in Rhode Island waters are 
found in or near Mount Hope Bay. The first of these is planted on a 
shoal directly south of Hog Island, which is less than a mile from the 
entrance of the bay; the second is a much smaller area off Bristol 
Ferry, in the narrow entrance to the bay; the third and largest area 

lies to the east of Bristol Ferry, off Common Fence Point; the fourth, 
3 miles distant from the last-mentioned bed, in the northwestern cor- 
ner of the bay, south of Warren Neck; and the fifth, around Warren 
Neck, in the Kickemuit River. The beds off Warren Neck are 4 miles 

from the city of Fall River; those at the entrance of the bay, 7 miles. 
Thus it may be noted that these grounds are situated at a considerable 
distance from the discharge of the Fall River sewer. The beds in the 
entrance of the bay are also scoured by very strong tidal currents, due 
to causes already explained. 



SEWAGE CONTAMINATION OF OYSTER BEDS. 205 

THE SOURCES OF SEWAGE POLLUTION OF NARRAGANSETT BAY. 

The sewage of the city of Providence and immediate neighborhood 
is collected at the sewage pumping station at Fields Point, about 12 
miles below the city, and is discharged into the river through a single 
large main. The outlet of this drain is indicated on the map on page 
203. Though it is covered by 25 feet of water at low tide, it may be 
readily located on a calm day by the greasy, turbid stream of sewage 
which rises rapidly to the surface of the water at that point. 

In 1900 an average amount of nearly 14,000,000 gallons of sewage 
was daily pumped into the river through the Fields Point sewer, and 
at that time was thrown into the river in a > or ‘Suntreated” 6s crude ” 
state; that is, it was simply passed through a screen to remove the 
solid matters before being sent on to the outfall pipe. The screen con- 
sisted of a rack or frame of parallel iron rods placed about an inch 
apart, and was set at an angle of about 20 degrees from the perpen- 
dicular. The stream of sewage was allowed to flow through this 
apparatus, and whatever constituents were too bulky to pass through 

the grating were scraped off with a rake and otherwise disposed of; 
but, as might be expected, considerable amounts of solid matter slipped 
through, and the beaches within half a mile of the outlet were strewn 

with this refuse. 
Before these investigations were completed, however, the city put 

in operation a sewage disposal plant at the Fields Point Station. 
After screening, as already described, the sewage is subjected to the 
action of sulphate of iron and chloride of lime, which process causes 
about 50 per cent of the total solids then in suspension to precipitate 
out and sink to the bottoms of large reservoirs in which the sewage 
is allowed to remain for twenty-four hours. The clearer fluid is then 
drawn off and turned into the river, while the ‘‘ sludge” which remains 
on the bottom of the basin is strewn over the land. Before this 
method was employed the gray scum from this sewer could often be 
traced on the surface of the water several miles below Fields Point, 

where it had been carried by tidal currents. The station has one other 
large outlet, the ‘‘storm” sewer, which opens into the river from the 
northern shore of the point. This sewer isa culvert built in the form 
of an arch, which is entirely out of water at low tide. It is used only 
in case of accident to the large main or during heavy rain storms, 
when 20,000,000 and sometimes 25,000,000 gallons are discharged in 

twenty-four hours. . 
Two other small overflow sewers help to drain the east side of the 

city, pipes discharging into the Seekonk River between Red Bridge 
and Washington Bridge. The sewage from these drains, together with 

that of the city of Pawtucket, situated on this same stream 3 miles 
above Providence, and the waste from the various mills along the banks 
of the river pass down the Seekonk into the head of the Providence 
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River. Also, since Providence and Pawtucket are manufacturing 
centers, a large amount of waste from gold and silver refineries, from 
bleacheries and dye houses, and coal tar products from the gas com- 
panies’ plants, ultimately find their way into the river. 

In addition to these more important sources of pollution, the drains 
from numerous shore resorts and summer residences situated on the 
river banks must be named as a secondary source of contamination. 
These drains are of minor importance in the general contamination of 
the water, since the amount of sewage discharged by them is small in 
comparison with that already mentioned, and also because they are in 
use but a few months during each season, and at a time when few 
oysters are dredged for market. 

The section of the river which receives this large amount of sewage 
is a strip of water a little over 5 miles long, varying from about 1 mile 
to 14 miles in width. As has already been pointed out, the tide 
reaches well up into the river past Providence and up the Seekonk 
River nearly to Pawtucket. Thus twice in every twenty-four hours 
clean sea water from the bay below flows toward the polluted areas, 
and is a very important factor in the purification of the river. 
Much more space has been devoted to the description of the con- 

ditions in the Providence River than will be given to the other waters 
of the bay, because this river is more polluted by sewage, and because 
most of the oyster ground of Rhode Island waters is located in this 
body of water. The pollution of the Warren River is of only local 
importance, since it is soon swallowed up in the large volume of fresh 
sea water it encounters when this stream joins the Providence River. 
The contamination of the Warren River is due chiefly to mill waste 

and to the sewage froma few private drains that discharge into the 
river. . 

The sewage of Fall River is the third factor in the pollution of the 
bay. This waste is discharged into the Taunton River near the head 
of Mount Hope Bay. The outfall of this sewer is, of course, at a con- 
siderable distance from the Providence River and Narragansett Bay, 
and even though a large quantity of sewage and mill waste is passed 
into the Taunton River, all visible evidence of pollution has disappeared 
from the water at the entrance of Mount Hope Bay, nearly 7 miles 
distant from the sewer outfalls. 

These three sources, then—the Providence sewers, the Warren mill 
waste, and the Fall River sewers—are the principal ones from which 
contamination can be spread to the oyster beds of the river and bay. 
The sewage from Newport never reaches the oyster beds, the nearest 
of which are at least 12 miles above Newport Harbor. 
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BACTERIOLOGICAL ANALYSIS OF WATER SAMPLES FROM NARRAGANSETT 

BAY. 

Methods employed.—The usual methods for isolation of B. cold from 
water and sewage were used in this work. Fermentation tubes con- 
taining a neutral 1 per cent dextrose broth were inoculated with 1 ec. c. 
of the suspected water and incubated for three days at 837°C. In some 
cases a 0.1 per cent phenol broth was also inoculated with 1c. c. of the 
water and allowed to develop at 37° C. for twenty-four hours. Ina 
few tests litmus-lactose-agar and agar containing 1 per cent neutral 
red were sown with varying amounts of water and grown at incubator 
temperature. 

If no gas was formed in the fermentation tubes in twenty-four hours 
the test was considered negative without further procedure. If, how- 
ever, any considerable quantity of gas developed within this time, 
litmus-lactose-agar plates were inoculated in most cases from these 
tubes and incubated at 37° C. twenty-four hours longer. When litmus- 
agar plates were not used, a gelatin medium was substituted. Any red 
colonies developing on the litmus medium, and any colonies showing 
the characteristic growth of 2B. coli on gelatin, were fished out and 
transferred to slant agar tubes. From the cultures thus obtained 
subcultures were made in neutral dextrose and lactose broth, nitrate 
solution, milk, sugar-free broth containing 2 per cent of peptone 
and gelatin. When growth occurred in the phenol broth, although 
suflicient gas.to indicate the presence of 2. colz was not developed in 
the fermentation tubes,: litmus-lactose-agar plates were inoculated 
from the phenol broth and treated as already described. 

Organisms giving the following positive reactions to tests were 
regarded as members of the colon group of bacteria: 

1. A small more or less motile bacillus in twenty-four-hour bouillon 
or agar cultures. Usually not all the bacilli in one microscopic field 
are motile—often sluggishly motile. 

2. Fermenting dextrose broth with the production of gas. The large 
part, if not all, of the gas is formed during the first twenty-four hours. 
The liquid in the tube must be distinctly acid to indicate 2. coli. The 
ratio of hydrogen to carbon dioxide is approximately 2 to 1. This 
ratio is, however, more or less variable in cultures from a single 

strain. The total amount of gas produced in dextrose usually does not 
exceed 55 per cent, though there is also more or less variation in this 

characteristic. 
3. Fermenting lactose with the production of much gas; reaction 

strongly acid. 
4. Indol produced in sugar-free broth containing 2 per cent of 

peptone. 
5. Milk coagulated in three days at room temperature; in twenty- 

four hours at 87.5° C.; casein not liquefied; reaction acid. 
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6. Gelatin not liquefied; stab cultures and plate cultures give char- 
acteristic growths. 

7. Nitrates reduced to nitrites. 
Bacterium lactis aerogenes is a closely allied form, but differs from 

Z. coli in that it is nonmotile; it produces larger amounts of gas in 
dextrose broth (75 per cent), and it does not produce indol. It is 
nonpathogenic. 

B. cloacz also produces large quantities of gas in dextrose bouillon’ 
(from 65 to 75 percent). It hquefies gelatin, casein, and blood serum, 
and produces indol and nitrates. 

Samples of water to be tested were collected in sterile 25 c. ec. tubes 
by means of an apparatus similar to that suggested by Professor 
Bolley for use in deep wells. The tubes were made from large 8-inch 
test tubes by drawing out slightly in a Bunsen flame the open end of 
the tube, bending the lengthened portion to a right angle with the 
rest, and finally drawing it out into a fine capillary tube. These 
tubes were sterilized, and after a partial vacuum had been secured by 
heating, the fine tube was sealed in a flame. A rack holding 20 of 
these tubes was easily carried in a small grip. The collecting appa- 
ratus consisted of a solid block of brass 9 inches long by 14 inches 
wide by three-fourths inch thick, against the flat side of which the 
tube was firmly held by two sets of clamps, the sealed capillary tube 
passing through a hole bored in the upper end of the block. In col- 
lecting the water samples the apparatus was lowered by a stout cord 
to the desired depth and the sealed tube broken by a metal slide, 
which was operated by allowing a weight to run down the line on 
which the apparatus was lowered. The partial vacuum in the tubes 
usually fitled them one-half to three-fourths full of water. These 
tubes were again placed in the rack and carried to the laboratory 
unsealed, for a length of the bent tube sufficient to protect the sample 
from outside contamination usually remained after the sample had 
been collected. When the tubes reached the laboratory, at no more 
than four or five hours after collection of the water samples, the tops 
were passed through a flame and enough of the glass broken away 
with sterile forceps to allow the entrance into the tube of a sterile 
1c. c. pipette. Samples were immediately transferred from these 
tubes to the different culture media, as already described. 
When samples were taken in deep water, two collections were 

usually made at each locality visited, one a foot below the surface of 
the water and a second a foot off the bottom of the river. In the 
shallow water near the shores samples were collected by plunging 

sterile bottles below the surface of the water. In examining clam 
flats and mussel beds left uncovered by the tide, samples of sand and 
mud were collected at low tide and samples of the water covering 
these grounds on the flood tide. 
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Results:—The bacteriological examination of any large body of water 
resolves itself into an analysis of series of samples taken from various 
sections of the stream. So in this survey of the Providence River col- 
lections were made first at the head of the river, then, proceeding 
downstream, at intervals of varying distance until the polluted area 
was passed. For the sake of brevity, the localities at which collections 
were made will be spoken of hereafter as ‘‘stations,” and they have 
been indicated on the map by large dots. When possible, they were 
chosen near some prominent landmark, so that they might be more 
easily found a second time, since in many instances several trips were 
made in order to observe the effect of varying conditions of tide and 
weather. 

The evidences of sewage pollution of both the water and shore in 
the neighborhood of Fields Point were very obvious. Below the point 
the west bank of the river falls abruptly away from the eastern shore, 
taking a westerly direction for nearly half a mile, when it again 
resumes its general southerly course. The deep water of the river 
follows closely the eastern shore, so that a large area of shoal water is 
formed south of Fields Point, extending out beyond Starve Goat 
Island. This section of the river is therefore out of the direct tide 
current, which naturally follows the channel along the east shore, and 
the water is consequently rather sluggish. It is a dirty gray color, 
which is due to the large amounts of sediment in suspension. Also 
the beaches within a quarter of a mile of the sewer outfall are usually 
covered with foul-smelling slime and collections of sewage refuse, left 
there by the receding tide water. Before the Fields Point sewage 
station was put into operation this shoal was a famous natural oyster 
bed, but it has been abandoned for a number of years. At the pres- 
ent time quantities of seed oysters are taken from this locality in the 
spring of the year and planted on beds farther down the river. The 
beaches in this neighborhood also produced an abundance of clams. 

In the section of the river above described the first series of water 
samples was collected at 11 stations situated in an area at no point 
more than half a mile distant from the outlet of the main sewer. 
Commencing on the northern shore of Fields Point, these stations 

were located as follows: Station 1, halfway between the ship channel 
and the northern shore of the point, directly off the outfall of the 
*‘storm” sewer; station 2, off the end of the steamboat landing; 

station 3, directly over the outlet of the main sewer; stations 4 and 5, 
in deep water on opposite sides of the channel, a short distance below 
the point; stations 6, 7, and 8, in the shallow water on the flats run- 
ning out from the southern shore of the point; stations 9 and 10, in 
about 10 feet of water near Starve Goat Island, and station 11, in the 

ship channel just off buoy No. 11. Perhaps the exact situations can 

F. C. 1904—14 
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be better understood by reference to the map. 

is about 14 miles below Fields Point. 

Two trips were made 

to these localities during the winter and spring of 1901, and three 

more stations were located about this time in the river near Pomham— 

one west of the ship channel, close by buoy No. 9; another on the 
eastern side of the channel, directly north of Pombam Light, and a 
third in the more shoal water tothe west of Pomham Beacon, which 

Three trips were made to the 
stations. The results of the analyses of the samples are arranged in 
the accompanying tables. 

Taste I1.—Analysis of water samples collected in the neighborhood of Fields Point. 

Date and station. 
Dextrose, 

| fermented. 

Red colo- 
nies on lit- 
mus lac- 
tose agar. 

January 15, 1901, tide rising three-fourths high; wind 
fresh SW. 
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April 10, low tide. 
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Tas._E I1.—Analysis of water samples collected off Pomham. 

Red colo- 
bps Dextrose | nies on lit- . Other fecal 

Date:and station. fermented.| mus lac- B. coli. bacteria. 
tose agar, | 

February 26, flood tide. 
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a Not made. 

The data given in Tables I and IT show clearly that the water of the 
river in the immediate neighborhood of Fields Point and also at Pom- 
ham, 14 miles below this point, is polluted by sewage to a very con- 
siderable extent, since it is possible to isolate B. coli from practically 
every sample collected within this area. This statement seems to be 
trustworthy whether the tide is making upstream or falling, or 
whether the samples are collected when there is a stiff breeze from the 
southerly direction, thus tending to drive an increased amount of 
water up the river, or during a flat calm. 
An attempt to estimate the number of bacteria per cubic centimeter 

in the water about Fields Point was made by inoculating nutrient gel- 
atin plates from two of the samples collected April 10 and keeping 
them three days at room temperature. Four plates were made from 
each sample, and the average count of colonies developing was esti- 
mated as follows: Station 2, surface water, 1,500,000 bacteria per 
cubic centimeter; station 3, surface water, 2,000,000 bacteria per cubic 

centimeter. Thus the quantitative as well as qualitative analysis 
points to high organic pollution of these waters. 

The second series of samples was collected from a section of the 
river from 2 to 25 milesfrom Fields Point. These samples were taken 
at five stations, as follows: Station 1 over the northern part and sta- 
tion 2 at the southern end of the oyster grounds off Sabins Point; 
on the Pawtuxet shore, station 3 in the shallow water covering the 
sand beach west of the Rhode Island Yacht Club house, station 4 off 
the end of the club wharf, and station 5 in shallow water again, from 
the shore near the end of Pawtuxet Neck. Four trips were made to 
the first two of these stations; but one to those on the western shore 
of the river. The result of these analyses is included in Table II. 
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Taste III.—Analysis of water samples collected off Pawtuxet Neck and over the Sabins 
Point oyster beds. 

Red colo- 
F Dextrose | nies on lit- sali Other fecal 

LENE UG ina | fermented.| mus lac- B. coli. bacteria, 
tose agar. 

March 18, lide falling. 
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April 17, tide rising, near flood. 
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a Not made. 

In this section of the river the water is apparently much cleaner 
along the eastern shore over the oyster bed, while the condition on 
the Pawtuxet shore was evidently so bad that only one collection of 
samples was made at this point. Still, analysis of samples from sta- 
tions 1 and 2 showed that 2. coli was usually present in the water 
through this section of the river, at least during a falling tide, though 
only one of the four samples taken April 17 was found to be contam- 
inated. It must be remembered, however, that these samples were 

taken at flood—the time, if ever, that the river will be free from pol- 
lution. 

A mile and a half below the Sabins Point ground are found the 
northern limits of the extensive Bullock Neck beds. Nosamples were 
collected in that portion of the river between these beds, but five sta- 
tions were located below this point over the oyster bed that extends 
along the eastern shore, past Drownville and Nayatt Point to Town 
Beach, and four on the western side of the river. These stations were 

located as follows: Station 1, at the northern end of the Bullock Neck 
oyster bed, 3$ miles below Fields Point; station 2, to the north of 

Bullock Point Light; station 3, off the Drownville shore, 43 miles 
from the sewer outlet; station 4, directly south of Nayatt Point; and 

station 5, on the southern portion of these oyster layings, well over 

toward Rumstick Point. On the western side of the river, station 6 

was placed at buoy No. 3; station 7, at buoy No. 1; and stations 8 and 
9, over the oyster beds off the north shore of Conimicut Point. Sev- 
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eral trips were made to this section in the spring and fall of 1901. 
The results obtained from the analysis of the samples may be tabu- 
lated as follows: 

TasLe TV.—Analysis of water samples collected on the Bullock Neck, Nayatt Point, and 
Conimicut Point oyster beds. 

Date and station, 
Dextrose 

fermented. 

Red colo- 
nies on 

litmus lae- 
tose agar. 

B. coli. 
| Other fecal 
| bacteria. 

March 30, tide rising. 

Station 1, surface tube 
deep tube... 

2, surface tube 
deep tube... 

3, surface tube 
deep tube... 

6, surface tube 
deep tube... 

7, surface tube 
deep tube... 

May 2, tide falling. 

Station 1, surface tube 
deep tube... 

2, surface tube 
deep tube... 

3, surface tube 
deep tube... 

May 15, tide falling. 

1, surface tube. 
deep tube. -- 

2, surface tube 
deep tube... 

8, surface tube 
deep tube... 

4, surface tube 
deep tube... 

5, suriace tube 
deep tube 

Station 

October 

8, surface tube 
deep tube... 

9, surface tube 
deep tube... 

Station 

11, tide rising. 

October 24, tide rising. 

Station 4, surface tube 
deep tube... 

5, surface tube 
deep tube... 

8, surface tube 
deep tube... 

9, surface tube 
deep tube... 

October 

4, surface tube 
deep tube... 

, surface tube 

Station 

5 

8, surface tube 
deep tube... 

9, surface tube 
deep tube... 

29, tide falling. 

November 3, tide rising. 

Station 

deep tube 
9, surface tube 

deep tube... 

4, surface tube. 

+) 44+++4+4+14+ 

+t+4+4+/+ 

+14++++1+4++ 

l+++ 

P1 ite + 

+4+4+4+1]4+4+ 

aNot made. 

{ T 

+44+54++ +4+4+54++44 | 

f+t+++4 

+++4 }+++ +++ 
Q 

Ww 

b++ 

H1tt 04, 

Sed a 

arllett a 

eles 

Wesel [hale 

+4+4++1141 
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Though the river below Bullock Neck does not have the appearance 
of a sewage-polluted stream, it is possible to isolate 2. coli from some 
samples of water taken from it. A smaller percentage of the samples 
co'lected about Conimicut and Nayatt points than of those collected 
nearer the sewer outlet give tests for this organism; it was found in 
59 per cent of the water samples taken in the neighborhood of Bullock 
Neck; in 50 per cent of those collected over the Conimicut beds; and 
in but 31 per cent of those obtained from the Nayatt ground. It is 

very evident that the tides play an important part in the purification 
of this section of the river. Most of the samples which gave positive 
reactions for /. coli were collected on a falling tide. Samples taken 
on the flood are, in many cases, free from sewage bacteria. 

Here, then, 1s an area from 3 to 6 miles distant from the chief sources 
of pollution, in which the sewage, when present, is diluted to such an 
extent that examination often fails to reveal the presence of fecal bac- 
teria in 1 c. e. samples. 

Below Conimicut Point, in the broader expanse of the lower river, 

five stations were located over the extensive Rocky Point oyster 
ground. These were situated as follows: Station 1, over the northern 

portion of these grounds, 6 miles below Fields Point; station 2, about 
half a mile farther south, near channel buoy No. 9; station 8, just 

north of Rocky Point; station 4, south of Rocky Point; and station 

5, over the southern areas of this ground, which is about 84 miles south 
of the Fields Point sewer outlet. 
A single trip was made to the Warren River in October, 1902, and 

samples collected at five stations about half a mile apart. Station 1 was 
located at buoy No. 1, marking the entrance to Warren River channel, 
which is in reality in the Providence River, about half a mile directly 

south of Rumstick Neck; station 2 directly in the entrance to the 
Warren River, half a mile above station 1, and so onuptheriver. At 
this time samples were collected at a station, No. 6, in Providence 
river, located at buoy No. 7. These samples were taken because this 
locality is swept by any tidal currents that may come from the Warren 
tiver on ebb tide, and it was desired to ascertain whether pollution 
from this stream was noticeable in the Providence River at that point. 
Tables V and VI give in condensed form the results of the analysis. 
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TABLE V.—Analysis of water samples collected over the Rocky Point oyster ground. 

Red colo- 
Dextrose nies on Buco Other fecal 

fermented.| litmus lac- X 4 bacteria. 
tose agar. 

Date and station. 

October 10, 1901, tide rising. 

Btation ll  SULMCEMLMDE 2. sc ctek ctancte dees cweessesoees 
GeCpRALD ee seen ee ait soc ce cee. ce cbetices a, 

2 SUTIACONMD 25 a5 saben <isess sels ae's aces aciceced 
MECDEUUDE ee erent seb cos ch eee tae cone 

3, Surface dabe.....2...---<- eee sssek Sete eaes 
deep suber ween ene ciem Vapi ects smecees 

PA SUTESCE ILO Rc 2 = Sev ccisticieeld secon ceeeecestts | 
deepriubers oss6 Sse c sche censeteeeeoeoee 

Ry NEIEEA CO PEULIG ats ck econ cosas Salsa ERR CCIM eS Cotten mo (ete FMA DS ca et Se ee Bee 
GeepyTHPOe nek oes cs: ole neneoemenee eat ens ere cal. wee a ee Ws ee We Nee se] steal eal ehectea ea al este tesa Ite 

October 19, tide falling (very low). 

Station al sumiacewtubezcc oo) esi cee cies eos eaee a 
Geepiiuberte. sce scene secu metas elects 

2 SBE COND Cran1-eic erecrcioe Sere rats sfensetcle sain ssi 
deep tuber. stsis ebeieloss eh se 
SSA COLO eee eee esc eee es cen care os 

Meep tubes 2. sc Sac oesacadscce cee ces teense 
ANISLINE CORbUDO te pean seme ee asicenina= ene ee 
cep De ee once een e oe ae teenie se actshiew 

OUSUMA COULD a acco oe -iseieclecawe sinaeicaiscivisis os 
Geepriebe te A BN ae ais poten cee eee PA seal ae steete alates lallipetpcetets +1 itti++14 
November —, 1901, tide falling. 

HeaMOnel GeepHtiGb ens. Seo BC. ee ioe lslecais isles seasons a 
DA GAEEDELLDE ees aremisciee asin Bacon ceicemennee 
Bb eres CP 101 Coy Se ee ay See ee ne ra 
AS CED RMD eR meee Pon eat secce ceiccenetssecell - tes eS Coe = eee 
ORGeGpN Ube lece cosa Lace ere cece andeeeane A. ATS POT Te a Sa pes) HSS a ae es eee sien esta Iles ieetea| Ue aieileel 

Taste VI.—Analysis of water samples collected in Warren River. 

Red colo- 
Dextrose nies on B. coli Other fecal 
fermented.) litmus lac- 1 OO. bacteria. « 

tose agar. 

Date and station. 

October 8, 1902, tide falling. 

SLAIOM El estinta COLLUDE haat saa oe sos = siete sacle eistcbis aciaials + a) Sig Lic eee le 
Geepriinbers soos So leke foe ee als + a) Ee!) ABRs 

DIGCepsbab ete spac on opee een pee eae scaeenhae o (a) Se ayes eae 
S510 {st 2) 0) 0] | YoY try pee ee rn Ree Se gh ae See eR et + (a) rei eres. mee 
4 SEED TMD Gy asics =.s2/alelnis asec aisje ssetelsiem ad coeie.s + (@) or. as Joe ae 
BUSUMLACE MME mse eee ceieen co oe nsec oemese ane a + aft Ae es 
Gee pitMbe pans sosteae ease k a caeceeieeen eave - _ eR (ee ee 

Gsuriaee UBee ee. 6 oes wigetee selon bn sere ee eee -- + — RE Ps 9 $e 
GEC HTD EG rain esc sae cen coeiersreieme ees eaee — — se Sea ate 

aNot made. 

From the above data it is apparent that the river after passing 

Conimicut Point is comparatively free from sewage. £2. coli was 
found in only two samples taken from this section, once in a sample 

from station 1 and in one sample from station 3; both these samples 
were collected at a very low tide, due to the change of moon. On the 
other hand, it will be noticed that nearly all the samples from the 
Warren River gave tests of 2. coli, but after the Warren River joins 
the Providence River this organism soon disappears from the water. 

Thus between 6 and 7 miles below the Fields Point sewer is another 
area of water from which nearly all traces of pollution have dis- 
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appeared. £2. coli is found only occasionally, and then on the ebb 
tide. Another zone of pollution spreads out from Warren River, 
however, and at station 1, buoy No. 1, 3 miles below the town of 

Warren, evidences of it can be discovered; but at station 6, 4 miles 
below this town, examination fails to reveal the presence of sewage 
bacteria. Samples from the Prudence Island and Wickford oyster 
beds contained no colon bacilli; neither did the samples collected over 
the southern parts of the Rocky Point oyster ground, so that the 
Providence River, 8 miles below the chief sources of contamination, 
ceases to be a polluted stream. If sewage is present in the water below 
this point, it is in too great dilutions to be recognized in the 1 e¢. ¢, 
samples that were used in this work. The waters of Narragansett 
Bay are also free from sewage pollution. 

The next series of samples was collected in or near the Kickemuit 
River. Three stations were located in this part of the bay: Station 1, 
over the oyster layings south of Warren Neck; station 2, just inside 
the mouth of the Kickemuit River; and station 3, about three-quarters 
of a mile farther up the river. £2. cold was found in but one sample 
from the oyster beds south of Warren Neck, which are 4 miles from 
the Fall River sewer. Finally, three stations near the entrance to 
Mount Hope Bay were visited—stations 1 and 2, over the oyster bed 
north of Common Fence Point, 6 and 6% miles, respectively, from Fall 
River; and station 3, over the Bristol Ferry bed, 74 miles below the 

city. But a single sample contained the colon bacillus. This was 
collected at station 3, off Bristol Ferry, and the presence of the organ- 
ism was probably due to some local contamination rather than to the 
sewage from Fall River, since samples from stations 1 and 2, consider- 

ably nearer the chief source of pollution, did not contain this bacillus. 
As a final test of the distribution of sewage bacteria in the river, an 

attempt was made to estimate the number of colon bacilli per cubic 
centimeter in this water. For this test lactose agar plates containing 1 
per cent neutral red were inoculated directly with the water to be 
tested, and incubated forty-eight hours at 42° C. After this period, 
the colonies developing were examined, and those exhibiting the char- 
acteristic appearance of /. colé on this medium were counted. It was 
impossible to study each separate colony in pure culture, therefore 
these figures have but an approximate value. Four plates were made 
from each sample; and the figures given in Table VII represent the 
average number of characteristic colonies developing within the given 
time. The samples used in this test were collected (October 21, 1901, 

tide rising) at the stations indicated on the map on page 203. The 
first sample was taken near the sewer outfall at Fields Point; the 
others at places farther down the river. 
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TaBLe VII.— Quantitative analysis of water samples collected in Providence River. 

| eon per || B. coli per 
Rees cubic centi- Penns lcubic centi- Locality. aaron | . Locality. metennn 

river water. | river water. 
= — SSeS I} as 2 —— 2 

Fields Point: | Bullock Neck: 
Station 3, surface tube...........- 96 | Station 7, surface tube ..-.-.....- 2 

deepitubesoss-eerccscee e. 3@) deep tubes se seonen: 6 
OW SURIACe mb e ses yaeteni- 450 | 4° suriaceitubex. se. cces 3 

deep tube -22.2:..-.:-.: 500 | deepitibes--ce sce eee 2 
1OMsurtacestupeseesssscesae 200 | Hasuriacewiubemeasececces 0 

Geepitu beeen cae sec nels 50 | deep tuned sjscea a. ci- = - 0 
Pomham: $5 surface tubes. 2 2222 .-1-- 1 

Station 1, surface tube.........-.- 75 | deepitubese ence eee cece i) 
deep tube’... =< 55.5020 14 || Rocky Point: 

Ss SULIACe GUDES acco ee ees | Station 1, surface tube .........-. 0 
Geeptubesssecemaciec cess 14 deepitubeswneuseen aces. 0 

Bullock Neck: QMsuriaceuuDes casncecees 0 
Station 2, surface tube............ 24 deep tubess-scaseeece=- 0 

deepitubenesecisss svc. 0 3 SULIBCE TUDE ..-cie c= 0 
6, surface tube.........-.- 20 deepitubesssss2 seen ne 0 

Geen mtb er aeieteisieeere 6) 
1} 

Though the results obtained by this method are by no means as accu- 
rate as might be desired, nevertheless they indicate, as has already been 
proved, a gradual decrease in the amount of pollution in the river as 
it reaches down toward the headwaters of Narragansett Bay. 

The data obtained by the analysis of the foregoing water samples may 

be summed up as follows: The Providence River above Conimicut 
Point is a sewage-polluted body of water, but below this point the 
water of the river and the headwaters of Narragansett Bay are free 
from contamination. The presence of sewage may also be detected in 
Warren River. That section of Mount Hope Bay in which the oyster 
ground is situated appears to be entirely free from pollution. 

The distribution of sewage in Rhode Isiand waters, as indicated by 
the presence of 2. coli in water samples, may- be readily traced from 
the principal sources of contamination. As has already been stated, 
these are three in number—the Providence sewage, Warren mill waste, 
and the sewage from Fall River. Referring once more to the map on 
page 203, it will be observed that equidistant concentric lines radiating 
from three different centers have been drawn across the areas repre- 
senting the Providence River, the Warren River, and Mount Hope 
Bay. The space between these lines represents 1 mile actual distance. 
The series of ares which divide the Providence River into sectors are 
drawn using the point at which the outlet of the Fields Point sewer is 
represented as a center, and with their aid the distribution of sewage 
in the river may be traced as follows: 

The water of the river in the sector included within the are of the 
first circle, at no point more than 1 mile distant from Fields Point, is 
highly polluted. Samples taken from this portion of the river contain 
BZ. coli and other fecal bacteria under all conditions of tide and weather. 

These organisms are also found in the majority of samples collected 

2 miles below the sewer outlet. About 74 per cent of these samples 
contained B. coli. 
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The section of the river 2 to 4 miles below the chief source of con- 
tamination is much freer from pollution. 6. colz was found in 59 per 
cent-of the samples from this area, and the majority of positive tests 
was obtained from samples collected at low water, while many samples 
taken on the flood tide did not contain fecal bacteria of any sort. 

Five miles below Fields Point, still fewer samples contain 3. coli, 6 
miles below this organism is rarely found. About 50 per cent of the 
samples from the Conimicut Point oyster beds and about 31 per cent 
of those from the Nayatt Point ground contained colon bacilli. The 
eastern shore of the river is cleaner than the western above Conimicut 
Point. Below this point reverse conditions are encountered. No fecal 
bacteria were found in samples collected on the Rocky Point oyster 
ground, over 7 miles distant from Fields Point. 

But ZB. coli was isolated from samples taken near buoy No. 1, 
marking the entrance of the Warren River channel. This station is 
a little over 24 miles distant from the town of Warren, and at the 
same time is far enough out in the Providence River to be just included 
in the are which marks the 8-mile limit from Fields Point. No fecal 
bacteria were found in samples collected near buoy No. 7, however, 
which is 4 miles distant from Warren and about 8} from the Providence 

sewer outlet. Thus it may be stated that 8 miles below the Fields 
Point sewer no colon bacilli have been found in the water of the river, 

and from this point on till it reaches the headwaters of Narragansett 
Bay the river is free from sewage bacteria. 

Passing downstream, the number of colon bacilli in the river water 
decreases gradually from 500 per cubic centimeter one-half mile below 
Fields Point to 1 per cubic centimeter at Conimicut. Below Conimi- 
cut no sewage bacteria were found by the plate method employed in 
this test. 

The water on the Prudence Island and Wickford oyster beds does 

not contain LB. coli. 
The portion of Mount Hope Bay included in the Rhode Island ter- 

ritory is comparatively free from pollution, and the oyster ground in 

this bay is located from 4 to 7 miles below Fall River, the chief source 
of pollution. 2. coli was isolated from a single sample taken in the 
entrance to the bay, but the presence of the organism in this instance 
was probably due to local contamination, for other samples taken near 
by did not give reactions for colon bacteria. 

Samples from Kickemuit River did not contain LB. col/. 
One sample collected on the oyster bed under Warren Neck con- 

tained LB. colt. 

BACTERIOLOGICAL ANALYSIS OF SHELLFISH FROM NARRAGANSETT BAY. 

Methods employed.—Much the same plan of work was employed in 
the examination of the shellfish of Narragansett Bay as was used in the 

water analysis. Oysters, clams, and mussels were first collected on the 
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beaches near the Fields Point sewer outlet and later at various other 
localities in the river and bay. In the examination, inoculations were 
made from the liquor contained between the shells, from the contents 
of the intestines, stomach, and rectum, and in some cases from por- 
tions of the visceral mass. In order to obtain samples of the juice from 
an oyster under aseptic conditions, the specimens to be examined were 
scrubbed thoroughly in tap water with a stiff brush, washed off in 
running sterile water, and dried on a sterile towel, after which they 
were opened witha sterile knife. To obtain cultures from the stomach, 
the top of the mantle covering the anterior end of the oyster was slit 
open and the large palps on either side of the mouth pushed aside; 
the mouth region was sterilized by passing a hot scalpel over these 
parts and a portion of the stomach contents was drawn out by means 
of a fine pipette or platinum loop introduced through the mouth open- 
ing. Cultures from the intestines were made in the following manner: 
After opening the shell, the oyster was removed from the shell and 
dried between filter papers. A hot spatula was then passed upon the 
surface of the mollusk directly over that portion of the intestine which 
it was desired to reach, and the tube was then opened with a sterile 

scalpel. Through this opening a portion of the contents was drawn 
out by means of a pipette or platinum loop. Portions of the visceral 
mass were obtained by cutting out cubes of flesh from that portion of 
the body after sterilizing the surface with a hot scalpel. 

The samples thus obtained were subjected to the same tests that 
were used in the water analysis—the dextrose fermentation, litmus 
lactose agar, and carbol broth. In these tests a nutrient gelatin 
medium containing 0.05 per cent carbolic acid was also employed. 

Lesults.—The first specimens examined were oysters from Fields 
Point. They were collected at low tide in about 2 feet of water on 

the long flats that make out from the southern shore of the point. 
Though live material was scarce near shore, large numbers of dead 
shells were everywhere scattered over the flats at a little distance from 
land, and when the oysters obtained from this locality were opened 
they were found to be lean and unhealthy. The bodies were dark brown, 
almost black in color, while the mantle folds were, in 8 of the 10 
examined, a bright green color. 

There are also some clam flats and thatch grass, in which mussels 

were found, on the south shore of the point, within half a mile of the 
sewer outlet. A good set of clams was found in this beach in 1900, 

and at the time these specimens were secured several diggers were 
rapidly filling baskets for the market. These clams were large and fat, 
though the shells were black, and the ‘‘ rims” and *‘ snouts” were dark 

yellow in color. There were, however, large numbers of dead clams 
strewn everywhere over the beach, and a drift of white shells marked 
the high-tide limit. When these clams were dug samples of the sand 
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were also taken 6 inches below the surface. A few mussels also were 
obtained from the thatch near by. Perhaps it may be repeated that the 
beach on the southern exposure of Fields Point, for a distance of more 
than a quarter of a mile from the sewer outlet, is covered with foul- 
smelling grayish slime. The water that comes up on the flats with 
the rising tide is charged with sewage matters, and leaves a deposit 
of slime on the rocks and shore below the low-water mark and a trail 
of filth and organic refuse along the high-water line. 

The results of the analysis of these shellfish are given in the follow- 
ing table: 

Taste Vill.—Analysis of oysters, clams, and mussels, collected at I’ields Point. 

Red colo- 
ot eer A Fea sn ik AU Ny ee Dextrose | nies on | . |Other fecal 
Specimens, and date of collection. ferinentede  litmuslae: B. coli. bacterias 

tose agar. | 

ib | + + ae aF 
DI | + + + + 
3. + + Bon Wel Raccoon cove 
4, oF aF aE = 
5: + + | ae =F 
6. | + 3 | Se | Wechseeessose 
MPM LeStin eye oece secs ate ead pe comer cen eee aoe a (a) + ao 
2 eLML CSEUINC = olay ereis,s'5) So See satere, 2 )slew nie oe era ss aieeees ote ase ae ae = =F 
SomLNCEStln Cis secmreee safe cise stckeeisere wae Sie wee eeeieeeie poet | + + ey) SU ilcceaeeeineee 
AS Mntestiersee esc cnc cee pa B ad Rasa ea asics ale oe eee + + a5 a 
b> INGEN GUNG Sa osoceqsoneDoocdsEooseEecSesesoonsonRSScES ae («) ae | Sauedesoocce 
Gielmites tinea: fe ans scams soaks Saeecesssasccose sack + (a 3B AES Sees 
Maurdlonvoysterish ellsezcsace asia te Saceee eee soecme cise ae af (a Se) llcadeaeecsdcc 
MITC OTIMOVSCERISHENIS Sereisteyeresiia= meee es ener ca AF (a — SF 

Oysters, March 25, 1901. 
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PP UINLEStIMN Cees ane ceecis ces oe ease oe aes cee ears = (a) + 3 
QP IMLEStIN C eam ites sacs ease eee eee eine eee clearness + («) + + 
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Mussels, March 21. 
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« Not made. b No growth, 

Table VIIL shows clearly that shellfish living in close proximity to 
this large sewer outlet are almost without exception infected with 
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Bacillus colt and other sewage bacteria. In the above recorded 10 
oysters, B. coli was found without exception in tests made from the 
juice. In only one instance was it absent from the intestines, and 
when growth developed in tubes inoculated from the stomach content 
this organism was also recognized. The analysis of clams and mussels 
gave similar results. 2. cold was repeatedly found in the cultures. 
In addition, 2B. cloace, Bact. lactis-aerogenes and B. sporogenes were 
isolated from plates inoculated with material from both oysters and 
clams obtained from the neighborhood of Fields Point. 

The next specimens tested for B. cold were some clams and mussels 
from Pawtuxet Neck, 2 miles below Fields Point, taken on the beach 

which forms the northern shore of the neck where it juts out from the 
main shore line. The shore at this point was obviously contaminated, 

and only a few small clams were found alive, while the beach was 
strewn with heaps of the dead shells. Mussels also grew sparingly in 
the thatch near by. <A fresh set of young oysters was observed on the 

piles of the Rhode Island Yacht Club boathouse, but they were too 
small to be of use in this work. The results of the analysis of the few 
clams and mussels obtained from Pawtuxet Neck are found in Table IX. 

Taste IX.—Analysis of clams and inussels from Pawtuxet Neck. 
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a Not made. 

Practically every specimen collected on the Pawtuxet shore con- 
tained B. coli. No other species of fecal bacteria were isolated. 

The Sabins Point oyster ground lies directly across the river from 

Pawtuxet, close to the eastern shore. In April and May, 1901, two 
batches! of oysters were dredged from this bed in from 6 to 12 feet 
of water on the east side of the ship channel, and inoculations were 
made from the juice, stomach, and intestines of these specimens. 

The results of the tests are given below: 
Fourteen of the twenty oysters taken from this bed, 2 miles below 
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Fields Point, contained B. col7, either in the juice or in the intestines. 

In one case the stomach was found sterile; in another, the stomach 

tests did not give the reactions for this organism; ina third, however, 

B. coli was isolated from tubes inoculated with material from the 

stomach. The bacillus was not found in the rectum of the one oyster 
examined in this respect. Bact. lactis aerogenes and L. sporogenes 

were observed in the tests from the juice and intestines of a number 

of the specimens. . 

The majority of the oysters, clams, and mussels taken from the Proy- 
idence River at a distance of about 2 miles from the sewer outlet con- 
tain evidences of sewage pollution. As might be expected, however, 
fewer samples from the eastern side of the river than from the western 
were found infected. About 70 per cent of the oysters from the 
Sabins Point bed contained 2. col7, while practically all of the clams 
and mussels from Pawtuxet were contaminated. 

The next batch of oysters examined was obtained from the Bullock 
Neck ground off the eastern shore of the river, not far from the Bul- 
lock Point light, about 4 miles below Fields Point. These oysters 
were dredged in from 18 to 20 feet of water and were obtained fresh 
from the boats working over the beds. Three lots were taken from 
this locality; in all 15 oysters were examined. Table XI is a record 

of this analysis. 

Taste X.—Analysis of oysters from Sabins Point beds. 
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Specimens and date of collection. | Pare eee. B. coli. Others 
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Taste XI.—Analysis of oysters from the Bullock Neck oyster beds. 
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Specimens and date of collection. ei id pret B. coli. eee 
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ZB. coli was found in a very large number of oysters, clams, and 
mussels taken above Bullock Neck, while only 8 of the 15 specimens 
taken from this (Bullock Point) bed were found to be infected. The 
organism was occasionally found in the juice of oysters whose intestines 
did not contain it. While nearly all the shellfish from Fields Point 
and Pawtuxet contained 2B. coli and other fecal bacteria, and while 70 

per cent of the oysters from the Sabins Point bed were found to be 
infected, about 53 per cent of the specimens taken from the Bullock 
Point bed, 4 miles below the main sewer outlet, contained the colon 
bacillus. 

The next lot of oysters was obtained from the bed off the northera 
shore of Conimicut Point, which, as already stated, is 54 miles below 
Fields Point and is planted in from 6 to 18 feet of water. Twenty- 
five oysters from this bed were opened and examined, with the follow- 
ing results (p. 224), cultures being taken from the intestines only of 
these specimens. 
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TasLe XIT.—Analysis of oysters from Conimicut Point. 

Other feeal 
Specimens and date of collection. ox trose. i e Sp Dextrose B. coli, Bactonion 

Oysters, May 29, 1901. 
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Eight of the 25 oysters from the Conimicut Point bed or 32 per 
cent, were infected with 2B. coli, and Bact. lactis-aerogenes was found 
in three of the specimens. 

Returning to the eastern shore, a number of oysters were collected 
on the layings directly south of Nayatt Point, at about the same dis- 
tance from the Fields Point sewer as those taken from the Conimicut 
side. The channel keeps well over to the eastern shore at this point 
in the river, and consequently the Nayatt beds are planted in about 
20 feet of water and in the course of a much stronger tide than 
that which sweeps the Conimicut shore. Fewer oysters from this bed 
were found to be infected with sewage bacteria than from any of the 
beds previously examined. The accompanying table gives the results 
of these analyses: 

Tasie XIII.—Analysis of oysters from the Nayatt beds. 
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| Dextrose, | nies on lit- B 
fermented.} mus lac- 
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a Not made. 
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Taste XITI.—Analysis of oysters from the Nayatt beds--Continued. 
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These results show a still further decrease in the infection. About 
23 per cent of the specimens examined contained 2. col7. It is possi- 
ble, however, to demonstrate the presence of sewage bacteria in oysters 
living from 5 to 6 miles distant from the sewer outfall. 

Passing now from the western side of the river below Conimicut 
Point, a number of samples—four batches, making 32 oysters in all— 
were taken from the’ Rocky Point oyster ground. Two batches were 
obtained from the beds off Bayside, and two from the beds off War- 
wick Neck, below Rocky Point. No one of the tubes inoculated with 
material from the intestines of these specimens gave reactions for 
B. coli, This organism was, however, found in the juice of a single 
oyster from the Bayside beds. The stomachs of 10 of the specimens 
were examined, but . coli was not found in any of these analyses. 
These lots were taken from the river at a distance of 6 and 7} miles, 
respectively, from the Fields Point sewer outfall. 

Oysters from the Warren River grounds, on the other hand, were 

more or less contaminated by sewage. Table XIV gives the results 
of the analyses of 8 oysters dredged off the mouth of this river. 

F. C. 1904—15 
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Taste XIV.—Analysis of oysters from Warren River. 
& 
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| tose agar. | 

Other fecal . coli. = 
col bacteria. 

Specimens and date of collection. 

Oysters, October, 1902. 
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aNo growth. 

The intestines of 5 of the 8 oysters examined contained PB. coli, 
which was also found in the juice of these 5 specimens. The stomachs 
of 3 were tested for colon forms, and two tests gave negative reactions; 
the tube inoculated from the third oyster remained sterile. 

The next lot of oysters examined was obtained from the beds situated 
under the lee of Pine Hill Point, Prudence Island. These beds are 12 

miles from Fields Point, out of the direct course of the river, which 

is continuous with the eastern passage of the bay, and are farther 
removed from any source of sewage pollution than are any other oyster 
beds in the river or bay. The intestines of 10 specimens from this 
bed did not contain colon forms. The juice and stomachs of 5 were 
found to be free from any sewage bacteria. . 

A more extended study was made of the oysters from Wickford 
Harbor, which, as has already been stated, is well down the western 
passage of the bay and far removed from sewage pollution. The water 
over these oyster beds has been analyzed a number of times, and P. colz 
has never been found. About 30 oysters were obtained from this 
locality in March and April, 1902, and examined by the fermentation- 
tube methods already described. No bacteria resembling organisms 
of the colon group were found in the intestines, though organisms fer- 
menting dextrose broth were occasionally observed. No growth devel- 
oped in 70 per cent of the tubes inoculated with the stomach content, 
and when growth occurred it was not due to the colon bacillus. The 
Juice of 8 of these oysters did not contain 2B. col7. 

In addition to the above series of fermentation tests for LB. colt on 
Wickford oysters, a second series, with a gelatin medium containing 
0.05 per cent carbolic acid, was carried out on another lot from this 
same locality. The intestinal content only of the oysters was subjected 
to analysis; no tests were made for the juice or stomach content. 
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After inoculation the plates were allowed to develop three or four 
days at room temperature and then examined for growths of JL. colz. 
The oysters used were received in the laboratory twice a week during 
October, November, and December of 1902, and the specimens were 
opened within eight hours after they had been taken from the water. 
The intestines of 200 oysters were examined in this manner. After a 
week’s growth all but 3 of the 200 plates remained sterile. The colo- 
nies developing on these 3 were those of a large spore-forming aerobic 
bacillus, which resembled &. vulgatus very closely in cultural features 
and bore no resemblance to 2. colt. Some time after these experi- 
ments were carried on a series of control plates (nutrient gelatin 
containing 0.05 per cent carbolic acid) were inoculated with a known 
culture of £B. col7, and it was found that this organism grew readily 
in the carbo! gelatin. 

The two remaining beds visited in the course of this work are situ- 
ated, one in the entrance to Mount Hope Bay off Bristol Ferry, and 
the other in the Kickemuit River. One examination was made in 
October, 1902, of the oysters from the bed at the entrance to Mount 
Hope Bay. The results of this work are found in Table XV: 

TaBLeE X V.—Analysis of oysters from Bristol Ferry. 

Red colo- 
Dextrose nies on Bo coli Other fecal 

fermented.| litmus lac- JOU bacteria. 
tose agar. 

Specimens and date of collection. 

Oysters, October 30, 1902. 
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LS. coli was found in the juice of but two specimens and in the intes- 
tines of asingle one. The Kickemuit River beds are 43 and the Bristol 

Ferry beds 7 miles from Fall River. Neither ground is contaminated 
by sewage from that city, and the slight pollution found at Bristol 
Ferry is due to local causes. Four batches of oysters were obtained 
from Kickemuit River. In all, 20 oysters were examined, and it was 
found that 2. cold was not present in the intestines or juice of these 
specimens. 

The foregoing analyses demonstrate the following facts: 
Oysters, clams, and mussels taken from the Providence River or its 

shores within half a mile of the Fields Point sewer outlet contain 2. 
coli and other fecal bacteria within their shells. 
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Practically all of the clams and mussels analyzed as representing the 
condition of shellfish on the Pawtuxet shore, 2 miles below the city 
sewer, were infected with colon bacilli; but 70 per cent, however, of 

the oysters taken on the Sabins Point oyster ground, which lies directly 
across the river from Pawtuxet Neck, were thus infected. 

Fifty-three per cent of the oysters collected from the Bullock Neck 
layings, about + miles south of Fields Point, contained LB. col. 

Thirty-two per cent of the oysters obtained from the Conimicut 
Point ground, 1; miles below the locality where the oysters from the 
Bullock Neck layings were dredged, contained colon bacilli. 

Twenty-three per cent of the specimens dredged on the Nayatt Point 
oyster beds were infected. 

On the other hand, oysters from the Rocky Point ground, 6 to 8 

miles below the chief source of sewage contamination of the river, are 
practically free from pollution. . coli was isolated from but one 
specimen of a lot of 82 oysters which were obtained from these grounds. 

A sharp rise in the percentage of oysters infected with sewage 

forms was noticed when specimens from the Warren River were ana- 
lyzed. Five out of a total of 8 oysters examined were infected with 
B. coli. 

Oysters from Prudence Island and Wickford Harbor do not con- 

tain B. coli or other sewage bacteria. 
Oysters from the Kickemuit River were not infected with these 

organisms. Only a small percentage of the specimens taken from the 
layings in the entrance of Mount Hope Bay contain any trace of sew- 
age bacteria. 

COMPARISON OF RESULTS OF WATER ANALYSIS AND SHELLFISH ANALYSIS. 

If we consider the presence of 4. cold in waters and food stuffs an 
indication of sewage contamination, we may trace the distribution of 
sewage in the Providence River and Narragansett Bay as follows: 

Starting in the neighborhood of Fields Point and proceeding grad- 
ually down the river to the bay below, we find that all water samples 
taken within a radius of one-half to three-quarters of a mile from the 
Providence city sewer outlet contain 2. col/, and often other species 
of bacteria commonly found in sewage. £. cold was abundant, not 
only in the water about Fields Point, but was readily isolated from 

samples of sand taken from the beaches near by; also oysters col- 

lected from these highly polluted waters, and clams and mussels from 
the shores within half a mile from the sewer outlet, without exception, 

contained £4. coli, and in many cases other sewage bacteria, within 
their shells. 

Nearly all the water samples collected at Pawtuxet Neck, about 2 
miles below Fields Point, were found to contain 2. cold; also most 
of the shellfish (clams and mussels) obtained from this section of the 
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river were infected. Seventy-four per cent of the water samples 
taken over the Sabins Point oyster ground, directly across the river 
from Pawtuxet, gave positive tests for B. “Coli Seventy per cent of 
the ovsters from this ground contained this organism within their 
shells. 

Fifty-nine per cent of the water samples taken over the Bullock 

Neck oyster beds, 2 miles below Sabins Point, contained £2. col/. 
This organism was isolated from 53 per cent of the oysters obtained 
from this locality. 

Fifty per cent of the water samples collected on the Conimicut 
Point oyster beds, but only 32 per cent of the oysters from this source 

contained LB. cold. 

Off Nayatt Point, 55 miles south of Fields Point, the water is much 

freer from sewage pollution. Thirty-one per cent of the water sam- 
ples and only 23 per cent of the oysters taken from this part of the 
river contained colon bacilli. | 

The Warren River, however, is a polluted stream, 2. co/7 being fre- 
quently found ina series of samples taken at intervals from the mouth 

of this river to the town of Warren; and also in a sample taken in 
the Providence River in the flow of the tide from the Warren River, 

though this pollution is soon swallowed up in the larger volume of 

the Providence River, so that no trace of B. coli can be found 2 miles 

distant from the entrance of the Warren River. The bacillus was 
found in over 60 per cent of the oysters taken from the Warren River 
beds. 

On the western side of the river, 6 to 8 miles below the sewer out- 

let, 2. colt is found only occasionally and then ona falling tide. It 
was present in only one oyster from this section of the river. 
From the above data it may be noted that the zone of sewage pol- 

lution of the Providence River reaches southward from the Fields 
Point sewer outlet for a distance of about 6 miles. 

In Narragansett Bay proper a different set of conditions exists. 
The western passage is free from sewage pollution, and neither the 

water nor oysters at Prudence Island or Wickford are infected with 

the colon or other sewage bacteria. 
The Fall River sewer is, of course, the principal source of contami- 

nation of the waters of Mount Hone Bay, but it is at least 4 miles 
away from the nearest oyster bed, and the water and oysters from the 

Kickemuit River are not found to be infected with any sewage bacteria. 
In the sample from the Narrows, the entrance to Mount Hope Bay, 

BL. coli was found in a single instance. Two oysters from the beds 
situated off the shore of Bristol Ferry were infected. 
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The above results are condensed in the following table: 

Taste X VI.—Correlation of the results of water and shellfish analyses. 
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THE BACTERIOLOGY OF OYSTERS FROM UNPOLLUTED SOURCES. 

Before commencing the systematic examination of shellfish from 
different sections of the bay for sewage contamination an attempt was 
made to gain some knowledge of the bacterial content of oysters from 
sources known to be free from all sewage contamination. Inocula- 
tions were made from the juice, intestines, and stomachs of these 
specimens, nutrient gelatin, reaction 1.5-++, being used in this work. 
Plates were allowed to develop for two or three days at room tem- 
perature, and the colonies were fished out and studied in pure cul- 
ture. As many as possible of these cultures were identified, and a 
few which did not appear to be identical with species already described, 
yet were frequently found in the oysters examined, are described in 
this paper. For convenience I have prepared the accompanying chart, 
similar to one proposed by the American Public Health Association 
for use in the description of water bacteria, and have relied princi- 
pally upon the list of reactions given in this table for the description 
of these forms. Gelatin plate cultures were also made from water 
samples collected at the same places from which the oysters were 
obtained, in order to make a comparison between the bacterial content 
of the oyster and the water in which it lives. 

For this purpose oysters and water samples were collected at Kicke- 
muit River, Wickford Harbor, and the shores of Greenwich Bay. 
Twenty young native oysters growing on a mud flat left uncovered at 
low water were obtained from the last-named locality. Plates were 
inoculated with scrapings from the stomachs of 5 of these specimens 
and with samples of juice from 20. 

Of the 5 plates inoculated with material taken from the stomach, 3 
remained sterile and 2 developed but a few scattered colonies, which, 

. 
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with a single exception, proved to be growths of micrococci. One of 
these, a yellowish growth, was a large sarcina, forming regular packets 
of cells, and coinciding closely with the description given for Sarcina 
subjflava. A flesh-colored growth proved to be J/icrococcus carneus. 
M. concentricus was also observed in these plates. The single bacillus 
type found was Ps. fluorescens. 

Plates inoculated with the juice of these oysters, on the other hand, 
exhibited a considerable difference in appearance from those already 
described. An abundant growth developed in this series of plates, 
and in some cases the gelatin was entirely liquefied by the large num- 
bers of bacteria present, so that only very small quantities of this juice 
could be added to the culture tubes. The predominant forms found 
in these plates were bacilli. Only three species of micrococci were 

observed. Jf. luteus and Af. carneus were found in 5 out of 20 plates. 
A large micrococcus, forming a thick white layer on agar and agree- 

ing closely with J/. simplex, was found in two plates. Ten species of 
bacillus tpye were distinguished, perhaps the most frequently observed 
form being Ps. fluorescens, which was found in 80 per cent of the 
samples examined. A nonliquefying fluorescent bacillus, probably 

B. rugosus, was found in 9 plates. For the rest, L. /émosus was found 
in 11 plates out of the 20 examined; a large granular bacterium which 
grew into long anthrax-like chains and formed small oval spores, 
Bact. maritimum, in 7; B. vulgatus in 5; B. sublanatus in 4; B. cireu- 

lans in 7; B. cuticularis in 8, and B. cyanogens in 2 plates of the 20 
examined. Most of the organisms liquefy gelatin rapidly, so that the 
plates are pitted with shallow crater-like depressions in two days. 
The same organisms were also found ina set of gelatin plates made 
from water samples obtained from this locality at high tide. 

The Kickemuit River oyster bed furnished the next supply of oysters 
used in this analysis, full-grown specimens dredged in about 16 feet 
of water; 30 oysters from these layings were obtained and examined 
in the fall of 1900. The stomach content of 20 of these, samples of 
the juice of 15, and portions of the intestinal content of 10 were inoc- 
ulated into the usual gelatin medium. The plates inoculated from the 
juice of these oysters did not develop growth different in many respects 
from that obtained from the Greenwich Bay oysters. Liquefying 
organisms were most numerous, often destroying the plates in a few 
days. Four species of micrococci were observed in this series: J/. 
auriantiaca, M. concentricus, M. luteus, and Sar. lutea. 

M. auriantiaca was found in 20 per cent of the samples examined; 
M. luteus, M. concentricus, and Sar. lutea a less number of times. 
The ‘bacillus forms observed most frequently were those common in 
water; B. subtilis, B. limosus, and Ps. fluorescens were most plen- 

tiful. Bact. maritimum and B. vulgatus were also found in these 

samples. 
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Sixty per cent of the plates inoculated with material from the 
stomachs of Kickemuit River oysters remained sterile. Two of the 8 

plates that showed growth in three days contained large numbers of 
colonies of /’. fluorescens, M. luteus, M. flavus, M. carneus, anda 
species of sarcina (not described in this paper). A nonliquefying 
fluorescent bacillus was also observed in a number of cases, forming 
regular glistening colonies that look like small drops of water on the 
surface of the gelatin, which takes on a pale green fluorescence. This 
organism is described on the chart as bacillus No. 11. 

The 10 plates inoculated from the intestinal content of these speci- 
mens developed abundant growth in two days. Liquefying bacilli 

were present in great numbers. Again /’s. fluorescens was met with 
in a large percentage of plates examined; also a small motile liquefy- 
ing organism, bacillus No. 6, was found in 6 of the 10 plates. Col- 
onies liquefy slowly and form bluish-white depressions in the gelatin, 
some reaching a diameter of 5 mm. in four days. Microscopically 
they have a granular center around which is a clear hyaline area that 
usually has a distinctly wavy margin. By transmitted light they 
resemble a bluish star with a dark white center surrounded by a thin, 
irregular bluish growth. Agar, gelatin, and broth cultures of this 
organism assume a characteristic brown color after about two or three 
weeks’ growth at room temperature. Colonies of L. mesentericus 
(variety fuscus), B. subtilis, Bact. maritimum, and of the nonliquefy- 
ing fluorescent bacillus No. 11, already referred to, were found in these 

plates. I. flavus and M. auriantiaca were met with on several 
occasions. 

A more extended study of the flora of the oysters’ intestines was 
made on several lots of specimens obtained from Wickford Harbor in 
the fall of 1902. In this series of experiments material from the 
intestinal content of 100 oysters was inoculated into the usual gelatin 
medium. This analysis was begun October 14, and from that date 
specimens were obtained twice a week for over two months. Arrange- 
ments were made with the parties controlling the Wickford oyster 
beds, by which oysters caught Tuesday and Thursday mornings were 

shipped to Providence and received in the laboratory the same day 
they were taken from the water. They were then immediately opened 

and cultures taken from the intestines. 
Plates made from Wickford oysters as a rule developed a large 

number of liquefying colonies, and though the organisms most fre- 
quently observed were rod forms, colonies of micrococci were occa- 

sionally met with. J/. favus was found in 5 per cent of the plates 

examined; also cultures of J luteus and JM. auriantiaca were taken 
from colonies developing on 3 of these plates. Another coccus form 
more frequently met with in this examination is referred to on the 
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chart as micrococcus No. 1. It occurs in pairs and short chains of 4 
or 6 elements that vary considerably in size according to the medium 

on which they are cultivated. Grown on gelatin the cocci are con- 
siderably over 1 micron in diameter; in bouillon they are somewhat 
less than 1 micron. This organism was observed in 15 per cent of the 
oysters examined. 

There is a greater variety among the rod forms isolated from the 
plates. An organism closely resembling Ps. fluorescens was found 
in 89 of the 100 samples examined. Another fluorescent bacillus 
occurring in 60 per cent of these plates is referred to on the chart 
as No. 11. This is a nonliquefying, strongly fluorescent organism 
that differs from No. 5 only in certain of its cultural features. These 
three fluorescent bacilli were found repeatedly in the plates made 
from the Wickford oysters. Some plates appeared to contain almost 
pure cultures of Ps. fluorescens and B. rugosus. Bacillus No. 2 was 
found in the intestinal content of 15 of these oysters. It is a small, 
actively motile bacillus that grows well at room temperature and at 
37° C. The presence of a very dilute solution of carbolic acid in the 
culture medium (one drop of a 5 per cent solution to 10 ¢.c. of medium) 
entirely inhibits the growth of this organism. Four unidentified 

species (No. 6) already described among the bacterial flora of the 
Kickemuit River oysters (No. 7, No. 8, and No. 10) were found in 

the plates inoculated from the intestinal content of Wickford oys- 
ters. Bacillus No. 6 was found in 30 plates, No. 7 in 20 plates, and 
the other two in a much less number. B. subtilis, B. vulgatus, and B. 

mesentericus Juscus were isolated from the intestines of these oysters. 
In a word, the bacteria living in oysters taken fresh from pure water 

are common water forms. Ananalysis of the juice of oysters is prac- 
tically the analysis of the water in which the oysters live. The 
stomachs of 60 per cent of the specimens examined appeared to be 
sterile—at least no growth developed in plates inoculated with material 
from this organ. Most of the bacteria found in the stomachs proved 
to be micrococci. On the other hand an abundant growth appeared 
on plates inoculated with material taken from the intestines of oysters 

collected in different sections of the bay. Liquefying organisms 

seemed to predominate, and large numbers of fluorescent bacilli were 
repeatedly observed, but no bacteria in any way resembling sewage 

forms were found. Fora complete list of the bacteria isolated from 
these oysters the reader is referred to the accompanying chart. 
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ANALYSIS OF OYSTERS FROM UNPOLLUTED SOURCES WHICH HAVE BEEN 

PLACED FOR A TIME IN POLLUTED WATER. 

In connection with the above work, it has been interesting to note 
the effect produced on uncontaminated oysters by allowing them to 
stand for a time in water highly charged with sewage matters. A 
number of the oyster companies controlling beds in the lower river 
and bay have docks and opening houses bordering on the Seekonk 
River, in the neighborhood of the outlet of one of the small sewers 
draining the east side of the city of Providence. At times the water 
in the vicinity of these wharves is filled with all sorts of organic 
refuse, which passes down the river in a slow stream by the docks. 
After the oysters have been dredged in the river below, they are 
brought immediately to the city, and are very often dumped into 
shallow cars moored close by the oyster houses, where they are allowed 
to remain in the filthy river water until the openers are in need of new 
material. They often remain in these cars from one to three days, 
and thus have plenty of time to take in a good supply of sewage 
bacteria, even though they were not infected when first brought to 
the city. 
Two batches of oysters that had lain in floats in the Seekonk River 

for a time were subjected to the same tests used in this work on fresh 
material. One batch of 5, dredged off Warwick Neck, had lain sixteen 
hours in one of these floats. As has already been shown, Warwick 
Neck oysters are not infected with 2. coli or other sewage bacteria 
when taken from the beds, but the juice of these 5 specimens gave 
positive reactions for this organism; it was found in the intestines of 
2or3 examined. The other batch was brought up from the Kicke- 
muit River, whose beds also are free from sewage pollution and are 
not infected with the colon bacillus. After these oysters had lain in 
the car for two days, however, this organism was readily isolated 

from the juice of all 5, though it was not found in the intestines of 
any of them. Water samples taken in these cars also contained 
B. coli. 

CONCLUSIONS. 

The sewage-contaminated area of the Providence River extends 
downstream from the outlet of the city sewer at Fields Point, a dis- 
tance of about 5 miles. Below this area is a section about 2 miles 
wide, extending from one side of the river to the other, in which 
BL. coli is occasionally found. The tides and wind have considerable 
effect upon this section, since evidence of sewage pollution has been 
found only when samples were collected at very nearly low water. 

The waters of Providence River and Narragansett Bay from locali- 
ties more than 8 miles distant from the principal sewers that discharge 
into this basin do not contain sewage matters, and do not give positive 
tests for B. colt. 
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The waters of Mount Hope Bay, at least in the areas occupied by 

oyster ground, are also free from sewage pollution of any extent. 
The Warren River, however, from the town of Warren to its union 

with the Providence River, must be considered a polluted stream. 
Examination of oysters and other shellfish from various portions 

of the river and bay show that there is a distinct relation between the 

presence of 2. coli in the water and in the shellfish living in these 
waters. When B. co// is entirely absent from the water it can not be 

found in the shellfish, but when the surrounding waters are infected 
with it it is almost certain to be found in the shellfish. It seems 

probable, however, that 2. co// may be present in larger numbers in 
the water than in oysters, for almost without exception a much larger 
number of water samples than oysters from a given locality gave posi- 

tive reactions for sewage bacteria. This fact may be explained as due 
partly to the influence of the tide currents and partly to the resist- 
ance against infection exerted by the oyster itself. 

Examination of the shellfish from the lower river and bay demon- 
strate that the bacteria usually occurring in oysters taken from uncon- 

taminated waters are such forms as are commonly found in water. 
No organisms of the colon group were isolated from these oysters. 
Hence, analysis of the juice contained within the shells of oysters, 
clams, and mussels is practically an analysis of the water in which 
these molluses are living. The stomachs of oysters are often found 
sterile. £2. col7 has been found in the juice of oysters whose intes- 
tines were apparently free from infection. 

No organism which will grow in the presence of 9.05 per cent of 
phenol has been found in oysters from an unpolluted source. 

The results obtained in these experiments indicate that 2. col7 is 
not normally found in sea water or in the common edible shellfish, 
and that the presence of this organism in oysters, clams, mussels, and 
similar shellfish is an indication of sewage pollution. 
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NOTE REGARDING THE PROMOTION OF FISHERY TRADE 
BETWEEN THE UNITED STATES AND JAPAN, 

By Hucu M. Smira, 

Deputy Fish Commissioner. 

Both the United States and Japan are so well supplied with fishery 
products of all kinds that they are to a very great extent independent 
in this respect, and it has been believed that the possibility of build- 
ing up an extensive fishery trade between them is very remote. <A 
personal inquiry into the conditions in Japan, including consultation 
with the imperial and local fishery officials, confirms the belief that no 
great development of the general fishery trade can be looked for at 
this time, but there appear to be opportunities for establishing a 
mutually beneficial trade in some special products. 

The consumption of water products in Japan is enormous. Fish is 
not only the staple animal food in all parts of the empire, but is the 
only animal food that enters into the dietary of a very large propor- 
tion of the population. In no other country are so many persons 

engaged in fishing. In a total population of 50 million, 3 million 
people are engaged in this industry, and fully 10 million men, women, 
and children are directly dependent on it. A large part of the catch 
is sold fresh, but considerable quantities of certain species are smoked, 
dried, salted, canned, or otherwise prepared. No ice is employed in 
the preservation of fish. This, however, is not serious, as the prose- 
cution of fishing on all parts of the coast, the long coast line, the 
shape of the islands, and the transportation facilities permit nearly 
the entire population to receive daily supplies of fresh fish in good 
condition. ; 

The establishment of a satisfactory export trade with Japan in 
fishery products depends chiefly (1) on the cheapness of the products, 
and (2) on their adaptation to the peculiar needs and ideas of the peo- 
ple. It would be futile to send high-priced goods, because the pro- 
spective consumers—the masses—can not afford to pay for them, and it 
would be equally futile to try to force the Japanese to surrender their 
predilections and tastes and long-established customs, and adopt fishery 
foods prepared according to western ideas. 

241 
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Following are some of the products for which a ready market exists 
or may be created in Japan, and which it would be profitable to export: 

Fish guano.—The comparatively small percentage of arable Jand 
and the immense agricultural population necessitate the raising of a 
succession of crops. In no other country is agriculture more inten- 
sive, and the continued use of large quantities of fertilizer is required. 
City refuse, fish, seaweed, straw, grass, brush, and various other 

things are employed, and a fertilizer made from soy-bean refuse is 
now imported from China. There exists a very large and constant 
demand for a cheap, dry fish-guano, such as may be made from waste 
fish or the refuse of canneries. 

Canned jish.—There is as yet no great demand among the Japanese 
for canned fish, owing to the abundance, availability, and cheapness 
of fresh fish. As the people become better acquainted with the tinned 
product, it is probable that the demand will be supplied chiefly by local 
canneries, which are already putting up an excellent grade of sardines, 

anchovies, etc. The canned fish prepared in America which seems 
most likely to be in demand in Japan is salmon. The American 
Asiatic, in the issue of April 7, 1903, stated: ‘* Every cargo now shows 
canned salmon moving to the Orient. A year ago such a movement 
was unknown. Salmon is now selling in the Orient as California 

canned fruits sold in Europe when they began to be exhibited there.” 
The shipments of canned salmon to Japan, however, are comparatively 
light, and are destined mostly for consumption among foreign resi- 
dents there. This product, to meet with ready sale among the natives, 
must be low priced, retailing at not more than 7$ or 10 cents per 
1-pound can. Deg, humpback, and silver salmon could be most 
advantageously canned for the Japanese trade. 

Salted salmon.—lt is believed that the fishery product in which 
there are the best prospects for establishing a profitable trade is salted 
salmon. The local catch is not sufficient to meet the demand and the 
supply is decreasing. Small quantities of salted salmon are now 
imported from the United States, Canada, and Asiatic Russia. Dog 
salmon and other cheap species of Alaska and the Pacific States would 
find a ready market if properly prepared; dog salmon is the principal 
species utilized in Japan. The fish should be split along the abdomen 
as far as the vent, eviscerated, and lightly salted with the abdomen 
compressed laterally, not spread, the head being left on. The salting 
should be so regulated as to leave the fish soft and flexible, not hard 
and stiff. The best time to ship is November and December, as the 
greatest demand comes in the latter part of December—dry-salted sal- 
mon being very generally given as end-of-the-year and new-year 
presents. A 10-pound dog salmon now retails for 85 to 50 cents. 
The value of the imports of salted salmon and trout into Japan in 
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1902 was $1,005,744, of which only $101,329 came from the United 

States. 
Seaweeds.—Pending the time when the valuable seaweeds now going 

to waste on the United States coasts will be utilized in various ways, 
it may be possible to market large quantities of the raw weeds in Japan, 
where seaweeds are among the most valuable and most widely used of 
water products. Those species which are convertible into vegetable 
isinglass (anten) and into the preparation (fwnorz) used for stiffening 
fabrics are in greatest demand and command high prices. The best 
markets are Tokyo and Osaka. 

The products which the Japanese would like to export to the United 
States are salted bull’s-eye mackerel, salted herring, salted and canned 
sardines, salted cod, smoked bonito, and various preparations of sea- 
weed. In view of the large quantities of salted one salted her- 

ring, and canned sardines now imported into the United States from 
rope he home supply being inadequate—the importation of con- 
siderable quantities of these commodities from Japan could be under- 
taken without detriment to our own fisheries. 
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STATISTICS OF THE FISHERIES OF THE NEW ENGLAND STATES. 

INTRODUCTION. 

The information contained in the present report relates to the coast 
fisheries, not including those of interior waters, of the New England 

States, and covers the calendar year 1902. The inquiries, which were 
made by the regular statistical agents of the Bureau, were begun early 

in July and completed in November, 1903. The statistics obtained 
have already been published in condensed form in Statistical Bulletin 
No. 151. 

Earlier publications of the Bureau relating to the fisheries of the 
New England States are the following: 

The Fishery Industries of the United States, Section II, Geographical Review of the 

Fisheries for 1880, Parts I to V. 

The Fishery Industries of the United States, Section V, History and Methods oi the 

Fisheries. 

Report on the Fisheries of the New England States, by J. W. Collins and Hugh M. 

Smith. Bulletin U. 8. Fish Commission, 1890, pp. 73-176. 

Report on the Conditions of the Sea Fisheries of the South Coast of New England in 

1871 and 1872, by Spencer F. Baird. Report U. S. Fish Commission, 1871-72, 

pp. i-xli. 

The Sea Fisheries of Eastern North America, by Spencer F. Baird. Report U. § 

Fish Commission, 1886, pp. 3-224. 

Statistical Review of the Coast Fisheries of the United States, by J. W. Collins. 

Report U. 8. Fish Commission, 1888, pp. 271-378 

The Herring Industry of the Passamaquoddy Region, Maine, by Ansley Hall. 
Report U. 8. Fish Commission, 1896, pp. 448-489. 

Notes on the Oyster Fishery of Connecticut, by J. W. Collins. Bulletin U. 8. Fish 

Commission, 1889, pp. 461-497. 

The Lobster Fishery of Maine, by John N. Cobb. Bulletin U.S. Fish Commission, 

1899, pp. 241-265. 

Statistics of the Fisheries of the New England States. Report U. 8. Fish Commis- 

sion, 1900, pp. 311-3886. 

The number of persons employed in the fisheries of the New Eng- 

land States in 1902 was 39,250, including 10,731 on fishing vessels, 
409 on transporting vessels, 12,891 in the alone fisheries, and 15,219 
connected with the w isles fishery trade, sardine canneries, and 

other shore industries. Maine employed in the various branches of 
its fisheries 19,832 persons; New Hampshire, 161; Massachusetts, 
14,300; Rhode Island, 2,117, and Connecticut, 2,840. Since 1898, the 
year for which the fisheries of these states were last canvassed, there 
has been an increase of 3,619 in the number of persons pation ed. 
This represents an increase of 2,878 in Maine, 7 in New Hampshire, 
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430 in Rhode Island, and 367 in Connecticut, but a decrease of 63 in 
Massachusetts. The largest percentage of increase was 25.48 per 
cent in Rhode Island. 

The amount of capital invested in the fisheries and related industries 
was $20,008,434. The investment in Maine was $6,939,503; in New 
Hampshire, $42,002; in Massachusetts, $10,811,594; in Rhode Island, 

$1,014,280, and in Connecticut, $1,201,055. Compared with the 
returns for 1898 the investment has increased $371,398, or 1.89 per 
cent. There was an increase in Maine of $2,926,450. 

The investment included 1,479 fishing and transporting vessels, 
valued at $3,977,066, having a net tonnage of 46,543 tons, and outfits 
valued at $1,792,990; 11,405 boats in the shore or boat fisheries, valued 
at $701,729; fishing apparatus used by vessels and boats to the value 
of $1,323,467; shore and accessory property valued at $7,928,457, and 
cash capital amounting to $4,284,725. The kinds of fishing apparatus 
having the largest aggregate value were pound nets, trap nets, and 
weirs, exclusive of eel weirs, $489,517; lobster pots, $237,398; hand 
and trawl lines, $229,476; seines, $171,173, and gill nets, $127,064. 

The products of the fisheries amounted to 534,075,447 pounds, for 
which the fishermen received $12,406,284. The yield in Maine was 
249,390,371 pounds, valued at $2,918,772; in New Hampshire, 1,593,013 
pounds, valued at $50,003; in Massachusetts, 230,645,950 pounds, val- 
ued at $6,482,427; in Rhode Island, 21,613,964 pounds, valued at 
$1,155,701; and in Connecticut, 37,832,149 pounds, valued at $1,799,381. 
The principal species taken in the fisheries of these states, and their 
quantity and value, including fresh, salted, and smoked fish, were cod, 
eusk, haddock, hake, and pollock, 191,664,774 pounds, $3,725,664; 
halibut, 12,365,705 pounds, $662,838; mackerel, 20,358,982 pounds, 
$1,136,754; herring, 191,739,467 pounds, $912,220; alewives, 8,437,446 
pounds, $89,289; menhaden, 18,469,390 pounds, $56,401; scup, 7,818,- 
530 pounds, $189,429; squeteague, 7,336,052 pounds, $177,622; flat- 
fish and flounders, 4,808,746 pounds, $135,880; sword-fish, 1,689,740 
pounds, $118,320; eels, 1,403,758 pounds, $75,171; shad, 1,380,812 
pounds, $58,564; smelt, 1,188,718 pounds, $104,429; whiting or silver 

hake, 2,518,470 pounds, $9,812; squid, 5,496,461 pounds, $28,469; 
lobsters, 14,756,495 pounds, $1,336,572; hard clams or quahogs, 
1,223,200 pounds or 152,900 bushels, $191,357; soft clams, 8,345,470 
pounds or 834,547 bushels, $413,990; and oysters, 19,550,643 pounds 
or 2,792,949 bushels, $2,193,316. There were also a considerable 
number of species taken in smaller quantities. The products of the 
whale fisheries, consisting of whale and sperm oil and whalebone, had 
a value of $382,875. 

The products in 1902, as compared with the returns for 1898, have 
increased 140,617,541 pounds, or 35.73 per cent, in quantity, and 

$2,723,994, or 28.13 per cent, in value. The value increased in all the 
states, and -the quantity in all except New Hampshire and Rhode 
Island. 
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The following tables give the number of persons employed, the 
amount of capital invested, and the quantity and value of the products 
of the fisheries of the New England States in 190 
of the extent of the fisheries in 1898 and 1902: 

Table showing the number of persons engaged in the fisheries of the New England States in 
1902. 

9. 
a5) also a comparison 

States. 

Maine 
New Hampshire 
Massachusetts ..-.-. ESE Gialate aaa Sa cs ctapmtre ele ialaniaree eerie sites 
Rhode Island 
Convecticut 

| 

Fishermen. | Shoresmen. Total. 

9, 207 10,625 | 19,832 
147 14 | 161 

TCE) 2,913 | 14,300 
1, 425 692 2.117 

| 1, 865 975 2,840 

24, 031 15,219 | 39, 250 

‘uble showing the investment in the fisheries of the New England States in 1902. 

Maine. New Hampshire. Massachusetts. 

Items. 
No Value. No. Value. No. Value. 

VIESSO See cae oie ees pein se ce eielwins er 585 $722, 490 4 $2, 150 605 | $2,562, 351 
ARM AGEN SocgaadcsoaaTeroeSbeda ST AU | ee Saree DO soacecinorites BYR Y KOI! east jars 
(OIHIE Saecobos GooOSaSbooerebonce eaeaeecen 22755424 | Seeacesee SHU seas soaecic 1, 362, 708 

IBORLS Ieee een ace scene celiiccseette. 6, 297 305, 181 115 7,270 2,688 213, 963 
Seimesensasensa-secanc eee octesee © 229 25, 672 2 700 253 130, 299 
GillMetSieee ee sce ete eee occewieccisces 8, 303 29, 586 15 150 9, O71 84, 311 
Pound nets, trap nets, and weirs -. 780 | 189, 077 24 5, 760 170 150, 750 
LOW RG To oS Son mean soncCUeeTDETaS Pal SOA Sete tee Se A Ne ras 18 156 
Uti? TENS) oo Sodan scoeasacOncenennEeoE 221 RDG yl hierar a Inte Aree) Sau aadile| Aas aGnaSsSr 
Wipmetsepesseesseaeeeeeesaaemscccc 277 CEG aes sobsece| feacoeEeao as 155 290 
TCA TIN CLAWS eerste cleo seine reiaeia arora ioe cstatee Sail aye = bicreraretee =| Se eicine mice || = elateieteteisinierete 65 3, 299 
ines han Gen Gstra was o-s1<-<<1eicin'al\/<j-)nins = isis 2 OT GUE ae emesS OSIM pace a eee 182, 879 
Hel pots anditraps: 2... 2 5.- <2. se 763 674 15 15 994 1,211 
NEGDSteIpOtseee nsec ae ee cee = 166, 437 173, 752 2, 530 33,5385 26, 376 36, 008 
LEA O@GIWE) Sossceconoeanaonaser poboud poueumoscc NEO ARaanoose 1 eecieisese 2, 853 
SOG nop ceoosee coonossdecdEeasoned 98 117i Rese eckese BcSeSaseoree 98 157 
TOG WRG) 6 sna osdesdooanossyeoupboDd |pvoncimoEes | |lodoogosedses osceteoces eascenesesss 28 725 
Dred PesAeee senor eee seas seiscrcieclo ses 96 | O26 re nee ete cee eects 1,120 2,699 
Tongs, rakes, forks, and hoes.....- 1, 905 | 1, 563 | 18 36 1, 541 6, 280 
LGU KES, UME OSE ooo cosepEedec obs boouee sped paccpadacaec lantedandecSeccahascnae 140 573 
Opheriap PALAU eee se eels oslo |acinciceinars IY season coca eaasute sheae Gsoddssoss 212 
Shore and accessory property......|....------| Bis (haat to), | bereEaScoe MOUS eccaseara 3, 482, 374 
(CHisin Cayo Soe pdenssuossseosacesnel bopeesseee Hea 62RD meereeree SH OOO Ee eaesesee 2, 587, 500 

DUO aeaasecde a teSecane seede Aoadasenee | 6,939, 503 |........-- 425002) ieee aes 10, 811, 594 

Rhode Island. Connecticut. Total. 

Items 
=. 

No. Value. No. Value. No. Value. 

WEESEIB 5 codontanoocasOoSBEEeDoSSeoe $208, 995 194 $481, 080 1,479 | $8, 977, 066 
WNOMeGiE@Soctlooscaaosssacnoaces|)  IBBDYlhosscencesss BaOG hero soci AG O43 oleae nace 
OMA ee ene ecwsette se aweees HONS Lila smears 145, 848 

BOSS teers soe cewiet sets ociaeiee orcas ‘ 103, 841 1,175 71, 474 
SUBS Eo oh cosnoue obo pesoogneE Joneses 66 5, 590 93 8, 912 
GillimetSteeee- pece oe ne oa =-iieaie 313 6, 428 261 6, 589 
Pound nets, trap nets, and weirs -. 198 125, 790 77 18,140 
TOG MG pone seSaoseccocouseeosUenS 701 4,216 255 3,148 
Le CIS) Spot oeeecDabosoocans Sa-5| |Ssadepcodd) Bocpadonspsd bdoonoeess lspaosoces ae 
LDWO WEG) aoncoccocacebgssuEESSeseas 16 40 20 
OSM L NALS elem sere = see tasers settee oe ccitee cece laine om iesie ital stemisierae'siete!loieineiate(nr=)al=ta= 
Lines,-hand and. trawl.....----..--- nha bl eae eaeee 1,390 
Well pots and traps s.- =.= -n~ 2, 888 1, 655 ibbyAl 
MEG DSTELIDOUS cose coe cereee ee eee 10, 534 11, 622 6, 813 12,481 
JE IGhi of0y0) «Ys SBS ee eece een ob oeeeoneeeon SACcooDoed | DA ly (el eee ae 375 
S)titi peoosoos pce opEorOceEoacHEress 61 43 59 41 
LAL BINS) A scooactpoSs Cons bobo SSoneC Heo ospEees boocooboodes| |lbbooopEHo| bacasepooodc 
Mredges ie ese ees sae tees 1, 344 7, 369 768 9, 785 
Tongs, rakes; forks, and hoes...-.-- 1,011 2,918 750 2, 206 
IRISH Theis} oar VOeCh acon aeoropocode| bo SouEcesd lpoocosbocada aacd0 Sood SoSUccreraae 
COLNE Ly oC Sosaeiaaseoceconaes| boo yboacod| looostoecee ad | |eneescesso| seccmcacoeon 
Shore and accessory property. -.-.---|.---.----- SHON 28Dul eo e.- e sce 330, 995 
CHShrCapicalliesemeeaeern seesete scene | patna = =laiat= IDK 751) aememanoos 107, 000 

SRO ta aera eee eecictoer<tala Ons becemscsae Use VOI) | a eesoncos 1, 201, 055 
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Table showing the quantity and value of products taken in the fisheries of the New England 
States in 1902. 

Species. 

Albacore or horse mackerel... 
MIO WAVES MECSH Ns 2 cio :c<c.c ee =| 
Alewives, salted ............- 
Alewives, smoked,.......--.-| 
IBC ASIN oe science ace aceece 
Bonito | 
Butter-fish 
Cat-fish and bullheads......- 
Cod, fresh 
Cod, salted 
Cunners...... 
Cusk, fresh 
Cusk, salted........ ee ne 
Dog-fish 

Flat-fish and flounders......- | 
Haddock, fresh 
baddock, salted ..--...-65--< | 
Tole eres hee tenn seers 
Hake, salted 
Halibut, fresh..............-- 
ialibwe, saltedis....<o<ncos2 | 
Herring, fresh 
Herring, salted 
Herring, smoked 
Hickory shad 
Mackerel, fresh 
Mackerel, salted .......------ | 
Menhaden, fresh | 
Menhaden, salted 
Perch, white 
Perch, yellow 
Pollock, fresh 
Pollock, salted 
Salmon 
DAIMCWESI Soi sisters rcyetncie ajeteiovevoie’e 
SOW Pies avias wiv ecice nsec redes 
DEAN DAST Sa ena crict chem caettise os 
Shad, fresh 
Shad, salted 
Smelt 
Squeteague 
Piripe ad bassss 2 js/ec once c= = oe 
MHUPS COME eascc-osncs cccccq sae 

Sword-fish 
Tautog 
Tomecod 
VIII OS oe caisson ee eee 
Other fish 
Gaiden soma et ccc aceme ame meee] 
NIGOMSHEUS spans sie ens towien were | 
SHEP Ss coectecemccmcesccs =f 
Quahogs or hard clams 
GClams:(soft), dreshi.....-5-2.- 
Clams (soft), salted 
Oysters, market 
Oysters, seed 
Scallops 
Cockles and winkles....-..... 
VISH MOSS Sees Gos e.ce cere oe 

WaALVOUS rs = came ecsorecsascese 
Oil, fish 
Oilteawlis les. Senco ec ceeeen seek 
Whalebone 

Maine. New Hampshire. Massachusetts. 

Lbs. Value Lbs. Value. Lbs. Value. 

ease baie smite sheiscldiate Soe lathe pteseascsisthalPemeiae ete ce 78, 655 $2, 055 
1, 006, 853 $6, 955 100, 000 $1, 000 1, 320, 350 15, 220 

862, 750 4, 875 250, 000 2,813 1, 979, 000 24, 619 
519, 850 10: 114, 000 1,140 

eee ene 194, 850 15, 742 
wel ielaicieidlerejece'als 166, 470 5, 914 

7, 780 106, 050 4, 396 
479, 433 2, 500 50 

10, $02, 910 40, 658, 992 976, 219 
6, 487, 554 28, 862, 393 796, 723 

60, 753 140, 150 7, 734 
2, 334, 147 2, 737, 586 42, 937 

158, 370 155, 721 2,573 
Penis eee 52, 800 200 

221, 050 493, 64 25, 322 
568, 920 2, 595, 667 80, 406 

6, 642, 076 38, 628, 457 793, 284 
361, 164 591, 073 8, 584 

16, 824, 908 13, 880, 141 185, 128 
1, 950, 847 477, 813 6, 251 

209, 771 10, 979, 806 578, 504 
Lasse ome ae 1, 176, 128 70, 139 

158, 219, 500 16, 982, 903 231, 053 
2, 905, 166 12, 252, 298 169, 978 
MEZTIN GOO BOS BSOO) | Sracec secs ete rare elf ares = eters rase | rae era ee eee 

femeeisee mies 1, 650 25 
1, 390, 370 9, 980, 500 495, 594 

353, 000 7, 643, 822 485, 391 
240, 900 875, 000 5, 409 

Byte 00 sa ile RS ee aclssose soe ao de= =| [222255 = 22- 
400 6, 300 630 
CG eet | ornnbe st aara| Sococauened beans aecosoorss)|ccoscocces 

4, 333, 372 10, 918, 183 102, 558 
1, 042, 999 1, 262, 473 15, 210 

(ORY (foul) WR See) Re Seoeecon|beedscanee |s=sesecsrosco|Ssesce S037 
Sauiemtesisteteel 120, 000 2, 000 
sina foie arsrssicie 588, 900 14, 978 
P enatemenees sis 96, 000 5, 679 

781, 399 21, 247 1, 187 
Ne es PBN eee eee Semen seeallaseenecscocece||-s=ce>esz¢ 

aaa ye.Gise fees a hIBMU SI REaoomacnedalsaposascad Gcoeeecolsccoc-s= se 5-ecc 
ere ee A AnE Se 3,770, 217 90, 252 

15, 715 27, 909 2,620 
4, 700 6,535 372 

gaa ne of URS See Soe eae eee aoe sess 
BRS ym asi pees aenomna senceeeonclosdaccsese=ss-)pess6--2c0 

642, 784 750, 126 57, 746 
Jnemncee tains 213, 285 6, 437 

184, 540 32, 000 490 
91, 500 2, 286, 200 7, 885 
VAN Ee Mmmm? USMS Aap pore ool seesomecce esoorooccooco|soonesaso: 

Seca aeaessees 5, 365, 076 25, 340 
12, 163, 389 1, 695, 688 175, 095 

impaceeseeneice 6, 000 1, 500 
ccm somine sien 854, 544 131, 139 

4,551, 360 159, 269 30, 000 3, 000 2, 279, 410 157, 247 
995, 200 Sop lyf llaeecseppeecseaaaeaeces Seearcadoeosuc eo ass soos 

BS eahecibin we dea dl eee cee call ee eer al pea eerecee 529, 102 120, 252 
Bese Sanne Se eoe sen ane aseuacde asl becaccnabe 194, 600 13, 430 

114, 656 AS SOUS Moe eee sea leseeee icc =A 396, 900 89, 982 
85, 000 DL OOO Wns oietise tare! ees 20, 000 5, 600 

BS eee pare aero 50, 000 2, 250 690, 000 31, 050 
258, 216 TAT lIssnocaacsepalloccaop suco 11, 566 433 
16, 056 129) epee Paki eee marsatas 16, 700 5381 

9, 300 

242, 390, 371 

19; 000 

930, 645, 950 6, 482, 427 
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Table showing the quantity and value of products taken in the fisheries of the New England 
States in 1902—Continued. 

Rhode Island. Connecticut. Total. 

Species. 
Lbs. Value. Lbs. Valve. | Lbs. Value. 

| 

Albacore or horse mackerel. . 1,200 | 76, 855 $2, 071 
NeW WLVeS: IES s <2. c)iinc eins < 454, 690 4, 545, 046 43, 841 
Alevwives, salted ..........--: 166, 800 3, 258, 550 34, 406 
lewmivesv amo Keds oboe bcsccillees merece cise 633, 850 il, 042 
PUMer fish ahaa osecec cass 146, 335 | 689, 760 42,991 
TOON 1 KOhe ee ee Ge eee 125, 180 291, 650 9,774 
TEER) SIRS Ea) imac eee eee see 362, 910 543, 958 17, 489 
@at-nahrang pullheads 202-2 a5 onse-s ae eee 489, 968 4, 355 
Cod fresh ressra ie sjeaceeeie 690, 160 52, 905, 002 | 1, 225, 689 
hares STE ai Sek ee ee sal a er eects 35, 349, 947 963, 618 
uN eS ee ence oe reaea cose ia acicmatsaciaeris 200, 903 8, 912 
(CHISUGARES) ee pee oe ee ne tein reaes 5, 091, 73: 73, 708 
USK SABC Og oe ows en eee n aasclli Sai acicicrersioed 314, O91 5, 710 
WMO Setistikep a saeiseecleeicisie = seen acca sccm ecla.= | 52, 800 200 
THONG a6 SOR AOC OCU ASRAE Cab EOSe 451, 740 5 1, 403, 758 apairal 
Flat-fish and flounders......- 1, 134, $70 } 4, 808, 746 135, 880 
(GSR GN Sees Ggandeen~=<F-|aednc esc acmonl| pSoeE euaeaee 2,134 164 2,134 164 
Haddock, freshi.......a.0--<- 506, 195 | 14, 265 189, 150 5,897 | 46,125,078 936, 959 
LEEDOLT NCHS RA MNeiG! Sea eee Bal eae e Sn Sel Spee ne SCoSee Bee ane enone ARMenesocs 952, 237 13, 261 
TRIMS. WaESIS Sapo ee BaSC ae = eee AR One e CO Bee OPH ese eee aRRe sora oe kao Serer: 30, 753, 899 308, 996 
ISIRS. GRVIEG! Se oes oocee aeleeerac ~ Sa eceon Georee sor sca baearcocnsse joseesena=s 2, 428, 660 27, 934 
PEA aubay Pape Soe eee ae oe eel eee See meee tomes [eee Soret clinic eine sleveisteincielail =ysicinieis (ovsines 11, 189, 577 592, 699 
BEHren Mn Id GaesseWl Ge: Ceemta sreyeratcien stares ata [erm ayciinre ere eeera ia oy sieeseesTataratals|| ore cratatasiorm sieiail a apo ao claeine 1,176, 128 70,139 
[SPST TavES EROS - A See ee cece dou HaaS eee eas Ae one eate nel RoneBoaGora Spee ceece 175, 302, 403 674, 410 
FEV@ MUTI Sees eUUHe Cl Oper esperar, 2 aay ys ctor rarcyaicies= iste lall ere me sie rete elel| sie ceteloscicietelejai|lers (a gies, <jete's 15, 157, 464 207, 510 
I Gintiiaes, SM CIE GSpengoadeceel eenocods ee sacl laeeoere Sasa Caner opberces lsseecendon 1, 279, 600 30, 300 
HO ekonyeShaGie sss eei4-c asec. <= 34, 760 TAO Ue] E Re eer eet oe oe aie 36, 410 725 
(Re = HSE essence cine eS wee 3, 4380 364 1, 500 105 4, 930 469 
aeckerel’ fresh ...-...0---.2- 615, 600 32, 950 300, 690 15, 929 12, 367, 160 628, 563 
VE CIGETE) op SOG e Cleo sete ole areata] oc ject stoete terare eos | otertncietereia ae iste is cicloreieie wisn scla’annisictes 7, 991, 822 508, 191 
Menhaden, fresh...........-.- 471, 060 1,156 | 16, 876, 690 47, 964 18, 463, 590 56, 334 
WIGTANVCIETT, REGIE A= MAR Cee IRE oral | en ee (SIS Een a er AS AES 5, 800 67 
PPO TCHW LAGC le ae teicea Samrat ior 40, 400 2,395 38, 635 1, 525 82, 335 4,740 
Tisigolal; sally eo soecoesaeeenoe cop sucedesdec sone. Seeaens) Guccaalacdsd Secespcces 450 30 
GREG leet aire soon connec Saab aciniactace Ao howe tem encials 8, 230 530 8, 230 530 
Pollock, fresh .-......-..<--- 30, 000 300 4, 300 144] 15,488,655 | 142, 185 
alee nay salle ee ene eee Seimelsieenicrler|l Cleisin wisn c wae [eine ine S cicisios lle eciemiewiets 2,305, 472 27, 604 
REGUS PCG a aneeenes Je ai see sce w cist naaerl| (acme cine scree 68, 750 2,790 68, 750 2,750 
SelM OM Bee sec sees nine ase afew sac. ciecinin ce cise cln esis 18 9 60, 786 138, 403 
Sere CR Gel ere re eee tet Nete at tovecn we iete cers) mstmiore e mietesarars [lator ycloa seis llactasmiaye ccs 120, 000 2,000 
EOP? Rese PEC ene sop oceans 6, 833, 290 160, 854 396, 340 13, 597 7,818, 530 189, 429 
SOaBIRASS eee se arci tictisiocttees 247, 220 13, 018 132, 480 7, 780 475, 700 26,477 
Siha@streshee — <<<. < i eiceied: 30, 786 2, 465 479, 780 26, 003 1, 313, 212 5d, 733 
Sai PVSE THEY 6 | Ee ie eles pees eee ee 67, 600 2,831 
Saree tye na eee 1,138,718 | 104, 429 
Spanish mackerel 410 64 
OTL AUC ARO se tals Sic eaciee- <= 7, 336, 052 177, 622 
MIBK e Ge DAS sae iecnic select eae 138, 633 13, 662 
PUES COM see ashe sina aia siciese'sale 17, 980 1, 349 

Walvyiee eee cee cna 455 281 
MUPWELS Sa cici walla seme screchees 75 : 126, 307 4, 651 
SPEAR ta REN te | one ne 9, 0: 38 9, 020 380 
MWVOLGehS De oneea eee neice ccre 126, 900 6,743 165, 930 8,818 1, 689, 740 118, 320 
PRAUIO Piste ce ejer eae ole siere ole aie 278, 150 9, 279 114, 135 4,437 605, 57! 20, 263 
FROMTCO Cs setts omc cece sees j 2, 400 90 27, 330 1, 188 246, 270 4, 289 
Wihiitinoeserasaictties che ace sae } 104, 500 1,319 31, 270 461 2,513, 470 9,812 
COS acs Sts) § ee ae oe | 170, 100 Boa | aieisem cee mise eiseieouerers 198, 700 738 
equi eerie oe sO in a | 93, 850 2,531 | 37, 585 538 5, 496, 461 28, 409 
Grass hamdi sae ceecae seciase| 6, 400 eT 09 eae (Grae er 6, 400 400 
Gabsasolusenscsb oc sor2 2s oce= | 9, 386 17 GOs esate C22 ene 9, 386 1,760 
AOHSESUSE aes eae. scenes |  - 397,305 39,488 | 371, 650 40, 719 14, 756, 495 | 1,336,572 
Shim Diese cas asco aseeeer = 1, 200 AOE stertete chaternietess:| eiajocearoeretear 7, 200 1,740 
Quahogs or hard clams ...--. 217, 240 39, 456 151, 416 24, 762 1, 223, 200 191, 357 
Clams (soft), fresh .........-- | 264, 900 32, 514 924,600 | 26, 743 7,350,270 | 378,773 
Clams (soft), salted -......--. {cee HEA Je aa Saleen aie aireeies TOE ROS areeSel BRR Scie 995, 200 39, 217 
Oysters, Market... 225.0256 | h 561, 291 5, 936, 455 872, 634 10, 080,910 | 1,554,177 
ON STOTS SECO semct.ce cane e sous. 640, 850 26, 761 8, 634, 283 598, 948 9, 469, 73: 639, 139 
GROWS) Sees oyctererasi co eeaice | 119, 652 25, 208 14, 400 3, 200 645, 608 132, 403 
Cockles and winkles......... | ES rayece ale cyateteimciabaixteio ram oexateete fratstah eta eeteiotae'| email ees 105, 000 6, 600 
Psi Fa UI CaS eee eee She Pot aya I alas fa eon. cmi tie abate Dekeie aiclo llsieteeiarsi sya cie Oa Omi oasis 740, 000 33, 300 
SELL ras MGs pate oC Se Sa BAAN ES ee Roel oer noone eco Bele rae loeaocooeae 269, 782 20, 280 
RRSMET Oe eee ee ee itech nie sae eee, Meee Oe eee eee ee ae A 32, 756 660 
1g ESTING aa 1 pe HP a 2 alee cl eats ee aaa eee aleve ce ne 34, 400 1, 644 
ESS ey ates te Se es ee ces oS ca ee ne ee | na. cinleon wcibh coeis teak 1, 839, 622 17, 849 
IPE eer te ae rte Etec ie cA eial Gectnewemes telgosninnecisan|eanins sclnas 185, 703 8, 039 
Opt Fee par eesn) eae tate en tee anh eS | ea Ep ees Ca HT 2s ome oa muilteisiems octave c[erelee.e calsiste 5, 136, 767 292, 875 
VER Rule in riers Se mesee nero ee ee ee arts Ces Bihar oe 8 ie eal Bucmciie seek oleae cennae 19, 000 90, 000 

ROTA Rh teneeswisiaaeeaes 21, 618, 964 1,155, 701 | 37, 832,149 /1, 799, 381 534, 075, 447 |12, 406, 284 
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Supplementary table showing certain of the above products in bushels and gallons. 

5 Massachusetts. Maine. New Hampshire 

Products. 
Quantity Value. Quantity. Value. Quantity. Value. 

Quahorsonhardiclams= bushel See tepste tetera epetel atateratete | teie etevore tate toterate [eteeteter= erat 106,818 | $131,139 
Clams (soft), fresh..... dos... 455, 186 | $159, 269 3, 000 $3, 000 227, 941 157, 247 
Clams (soft),salted....do.... 99, 520 BL El Warner arochc | Mpae aocenn mBepccodeacedd lube qcjoccs 
Oysters, market ......- (Osan leboasocusasusel toudcopood iaceoodcoccodcd|poasandoas 75, 586 120, 252 
Ovystersy seed ee .c-ae- AO sae latra ee ees See Pl isose steers fosere sisters celeritete eter rstersis 27, 800 138, 480 
Scalllopsieec cect tite doze 19, 109 nv: AUS | Seeececasodoce|lccapeeeese 66, 150 89, 982 
Cockles and winkles ..do... 8, 500 F000) |adccewc se nemee| ss cence. 2, 000 5, 600 
Oil} fishies cena gallons. . 1, 240 SLA |e saizrs Sarwiniare see Setar ers 23, 520 | 7, 725 
Oilwihale meses (Oe anolsoscoenkaadces|looosoueoce Pasar aes coreg 684, 902 292, 875 

Rhode Island. Connecticut. Total. 

Products. 
: Quantity. Value. Quantity. Value. Quantity. Value. 

Quahogsor hard clams - bush. 27,155 | $35, 456 18,927 | $24, 762 152,900 | $191,357 
Clams (soft), fresh..... dose: 26, 490 32,514 22,460 | ' 26,748 735, 027 378, 773 
Giening) (Goria) | eiMlcole aos eo bosses anecenee| pescoroqad lscdoosmaqcoecnd| sosoaronc 99, 520 35, 217 
Oysters, market ....-... do. 516, 479 561, 291 848, 065 872, 634 1, 440,180 | 1,554,177 
Oysters, seed..........- do.. 91, 550 26, 761 1, 233, 469 | 698,948 1, 352, 819 639, 139 
Scallops sees sssessee- = do... 19, 942 25, 208 2, 400 3, 200 107, 601 132, 403 
Coelkdlesiand swamlcles aoe sce son ae ocak case sell s a ctslowlelaiciall tele alejslorero ale ininl| lateinloeieininre 10, 500 6, 600 
QOilbfishy 5.6 <o<o222 palo ee le soneccnnonbel penomseecd| ecacoocdoubEce|ssccemcnes 24, 760 8, 039 
Oilwihale sae ces = sects (Gl O}HabellbeconoeboS Head Saoccsnond| Goooceesconeselleadcsr case | 684, 902 292, 875 

Comparative table showing the extent of the fisheries of the New England States in 1898 
and 1902. 

Persons engaged. Capital invested. 

Increase (+) or de- 
crease (4) in 1902 Increase (+) or de- 

F crease (—) 1n 1902 
States. compared with compared with 1898 

1898. | 1902. 1898. 1898. 1902. P 7 

Num- | Percent- Percent- 
ber. age, Amount. age 

} 

IMINGSiainecieeer ci 16,954) 19,832! 42,878) +16.97] $4,013,053) $6, 939, 503} +$2, 926,450) +72. 92 
New Hampshire... 154 161; + 7 + 4,54 52, 648 42,002) — 10,646} —20.22 
Massachusetts. ...- 14,363} 14,300; — 63 — .43] 18,372,902) 10,811,594) — 2,561,308 —19.15 
Rhode Island ....- 1, 687 2,117) + 430 +25. 48 957, 142 1,014, 280) + 57,138 + 5.96 
Connecticut..5-.-:- 2,473 2,840) + 3867) +14.84 1, 241, 291 1, 201, 055} — 40, 236 — 3.24 

Motalecceeeee 35,631] 39,250; +3,619}  +10.15] 19,637,036] 20, 008, 434] + 371,398] + 1.89 

Products. 

Pounds. Value. 

Increase (+) or de- Increase {+} or 
States. crease (—) in 1902 decrease (—) in 

compared with 1902 compared 
1898. with 1898. 

1898. 1902. 1898. 1902. 

Per- Per- 
Amount. | cent- Amount. | cent- 

age. age. 
i] 

ANT ATIC IES, faretatejels icin te 123, 404, 561) 242, 390, 371]-+118, 985, 810) +96. 41)$2, 654, 919|$2, 918, 772) + $263, 853)/+ 9.93 
New Hampshire... 3, 020, 715 1, 5938,013/— 1,427, 702|—47. 26 48, 987 50, 003) + 1,016)+ 2.07 
Massachusetts..... 202, 257, 817} 230, 645, 950/-+ 28, 388, 183]+14. 03) 4, 463, 727| 6, 482, 427/ +2, 018, 700) +45, 22 
Rhode Island ..... 32, 854, 396] 21,613, 964)/— 11, 240, 432)—34. 21 955, 058) 1,155, 701/4+ 200, 643) +21. 00 
Connecticut......- 31,920, 417} 37,832,149/4+ 5,911, 782/+18. 52} 1, 559, 699) 1, 799, 881/+ 239, 782) +15, 37 

MO tealleemep erste | 393, 457, 906) 534, 075, 447| +140, 617, 541) +35, 73) 9, 682, 290/12, 406, 284| +2, 723, 994) +28. 13 

Nore.—Revision of the statistics on pages 130-131 of the report of the Commissioner of Fisheries for 
1904 has resulted in some changes. The corrected figures appear in the present tables. 
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FISHERIES OF MAINE. 

The number of persons employed in the coast fisheries of Maine in 
1902 was 19,832. Of these, 2,017 were on fishing vessels, 310 on trans- 
porting vessels, 6,880 on boats in the shore fisheries, and 10,625 were 
shoresmen, chiefly in wholesale fish establishments, sardine canneries, 
and smokehouses. Compared with 1898 the returns for 1902 show an 
increase of 2,878 persons, or 16.97 per cent. 

The total investment in the fisheries of the state was $6,939,503, an 
increase since 1898 of $2,926,450, or 72.92 per cent. The number of 

vessels employed was 585, valued at $722,490, with a net tonnage of 
8,970 tons, and outfits valued at $227,542; the number of boats in the 
shore fisheries was 6,297, valued at $305,181; the value of the fishing 
apparatus used on vessels and boats was $476,332; the value of shore 
and accessory property, $3,745,483; and the cash capital amounted to 
$1,462,475. 

The products of the fisheries aggregated in weight 242,390,371 
pounds, valued at $2,918,772, an increase over the returns for 1898 of 

118,985,810 pounds, or 96.41 per cent in quantity, and $263,853, or 9.93 
per cent, in value. The yield comprised a large number of species, the 
more important of which, with the quantity and value of each, includ- 
ing fresh and cured fish, were cod, 17,390,464 pounds, $376,676; cusk, 
2,492,517 pounds, $33,508; haddock, 7,003,240 pounds, $124,992; hake, 
18,775,755 pounds, $144,891; pollock, 5,376,371 pounds, $49,123; hali- 
but, 209,771 pounds, $14,195; herring, 162,404,266 pounds, $510,189; 
mackerel, 1,723,370 pounds, $101,490; sword-fish, 642,784 pounds, 

$44,613; alewives, 2,389,453 pounds, $21,732; salmon, 60,768 pounds, 

$13,394; shad, 848,999 pounds, $28,959; smelt, 1,125,268 pounds, 
$108,055; eels, 221,050 pounds, $12,683; lobsters, 12,163,389 pounds, 

$1,066,407; clams, 554,656 bushels, $194,486; and scallops, 19,109 
bushels, $14,013. The secondary products, as caviar, fish roe, livers, 
sounds or swim-bladders, tongues, and oil were also of considerable 
importance, having a total value of $38,370. 

Cod.—The yield of cod in this state in 1902 was slightly larger than 
in 1898. Practically the entire catch was taken on trawl and hand 
lines. In some localities the fishermen have gill nets, with which 
profitable catches were taken in former years, but in recent years the 
run of cod inshore has fallen off so much that net fishing is seldom 
profitable. The presence of squid is also said to interfere with the 
use of nets in the cod fishery. More than one-third of the entire 
catch of cod in 1902 was taken by vessels on the Grand Banks. These 
fish are usually sold in a salted condition. 

Cusk.—The catch of cusk in 1902 was more than twice as large as 
in 1898. Itis taken with hand and trawl lines in both the vesseland shore 
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fisheries, but principally in the former, and the greater part of the 
catch is sold fresh. 

TIaddock.—The catch of haddock has fallen off considerably since 
1898. The greater part of the yield is sold fresh, the price being 
slightiy lower than for cod. 

Hake.—W ith the exception of herring, the catch of hake was greater 
then that of any other species, and shows a noticeable increase since 
1898. This fish is taken generally during the summer and fall. Con- 
siderable revenue is derived from the sale of the sounds, or swim- 

bladders; the fishermen claim that on an average 100 pounds of hake 
produce 2 pounds of sounds. 

Pollock.—The catch of pollock in 1902 was more than twice as large 
as in 1898, having increased from 2,129,450 pounds, valued at $19,364, 
to 5,376,371 pounds, valued at $49,123. Pollock are taken generally 
during the summer season, on hand lines. 

Halibut.—This species is taken on hand and trawl lines. The catch 
was comparatively small in both the vessel and shore fisheries and was 
sold fresh. Most of the halibut taken in the shore fisheries are of 
small size and are known as ‘‘ chicken halibut.” 
Herring.—The greater part of the herring catch is utilized in the 

sardine canneries and smokehouses in Washington and Hancock coun- 
ties. Compared with 1898 the returns for 1902 show an increase in 
the catch in all the counties except Lincoln and Waldo. The increase 
in Washington county was from 18,205,050 pounds, valued at $119,154, 
in 1898, to 132,804,116 pounds, valued at $353,848, in 1902. For the 

entire state the increase was from 42,156,964 pounds in 1898, valued 
at $263,477, to 162,404,266 pounds in 1902, valued at $510,189. Besides 
being prepared as sardines and smoked, large quantities of herring 

are also sold to fishing vessels for bait. . Many are frozen for this 
purpose. 

Mackerel. —The catch of mackerel in 1902 shows a slight increase 
over that of 1898, probably owing to the use of a larger quantity of 
apparatus. The principal forms of apparatus used were seines, gill 
nets, and pound nets. ‘The fishery is prosecuted generally during the 
summer months, very few vessels making the long trip south for mack- 

erel in the spring. 
Sword-fish.—The season for taking this species is usually from 

July 1 to August 15. Owing to the long distance to the fishing 
grounds, only large vessels, carrying crews of 6 to 10 men, are 
employed in the fishery. The vessels are mostly engaged in trawling 
during the remainder of the year. Compared with 1898 the catch of 

sword-fish in 1902 decreased 235,506 pounds in quantity, and increased 

218 in value. 
Alewives.—Several of the towns in Maine own alewife privileges, 

which, during favorable seasons, prove quite remunerative. In some 
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cases the town operates the fishery, and in others sells it to the highest 
bidder, who agrees to supply each poll-tax payer a certain number of 
fish at a nominal price. Alewives are sold fresh, salted, and smoked. 
The related species, usually known as ‘* bluebacks” in this section, is 
also taken in considerable quantities along the coast and sold for bait 

and fertilizer. It is of good quality when fresh, but, owing to its 
extreme fatness, is difficult to cure. In the state as a whole this 

species is less plentiful than the alewife previously referred to, but is 
more abundant in certain localities. 

Salmon.—The salmon fishery is prosecuted in the Penobscot River 
and Bay. A few salmon are taken also in the Kennebec River and 
elsewhere along the coast. The apparatus of capture consists chiefly 
of weirs, trap nets, and gill nets. Compared with 1898 the salmon 
catch shows an increase of 7,446 pounds in quantity, and $3,385 in 

value. 
Shad.—This species is taken in various localities along the coast of 

the state, but more than 75 per cent of the catch is from the Kennebec 
River, where the fishery is of commercial importance as far up as 
Hallowell. The fishing apparatus employed in 1902 consisted princi- 
pally of pound nets, trap nets, weirs, gill nets, and seines. The quan- 
tity of shad taken by vessels fishing in the ocean and bays was 50,400 
pounds, valued at $2,071, and by boats in the shore fisheries, 798,599 
pounds, valued at $26,888. The greater part of the catch is sold fresh 
by the fishermen. Since 1898 the yield has decreased slightly in quan- 
tity, but has increased 46.61 per cent in value. 

Smelt.—This species is the object of a very important fishery during 
the fall and winter. In the fall seines are used for the most part, but 
in the winter the fish is taken through the ice on lines which are 
usually operated some distance up the rivers. Owing to the high price 
received for smelt, many men lay aside their regular occupations during 
a short time in the winter to engage in this fishery. Asa rule, each 
fisherman has a shanty ranging in size from 4 feet square to 5 by 10 
feet. Ina few instances two men occupy one shanty. A small stove 
keeps the interior comfortable, and the lines, ordinarily about 40 feet 

long, with one hook, though sometimes with two, are lowered through 
an oblong opening in the floor of the shanty which fits over a hole of 

corresponding size made in the ice. The season for ice-fishing is from 
November to March, the farther up the river the longer the season. 
The smelt fishery proved so profitable in some localities during the fall 
of 1902 that an increased number of men fitted up gear for the follow- 

ing season. 
Eels.—In some localities the eel fishery is of considerable importance. 

The catch is taken chiefly in pots. A few traps, some of which cost 
as much as $25, also were used. The greater part of the catch was 

dressed and sold fresh. 
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Menhaden.—This species was not abundant along the coast of Maine 
in 1902, and the menhaden factories of the state were not operated, 
except for utilizing a few fish in the preparation of oil and fertilizer 
at Boothbay Harbor, in Lincoln County. The remainder of the catch, 
both fresh and salted, was sold by the fishermen for bait. 

Lobsters.—The lobster catch of this state has increased from 11,183,- 
294 pounds, valued at $992,855, in 1898, to 12,163,389 pounds, valued 
at $1,066,407, in 1902. There was also a small increase in the quantity 
of apparatus employed. The laws of the state do not restrict the 
catching of lobsters to any time in the year, but in some localities the 
fishermen have agreed among themselves upon a close season during 
the spring and summer, and thus far the effect upon the fishery has 
been favorable. Lobsters are taken in both the vessel and shore 
fisheries, but principally in the latter. In Lincoln County, however, 
a large number of small vessels fish for lobsters when not engaged in 

line-fishing. With the exception of a few lobsters caught in hoop 
nets in York County, the entire catch is taken in pots. 

Clams.—The catch of clams shows a decided falling off since 1898, 
and in view of this the state has enacted protective laws applying to 
the localities where the decline has been greatest. Owing to the 
increasing number of clam canneries the demand for clams is steadily 
gerowing. The greater part of the catch is sold fresh, both in the 
shell and opened, and the remainder is opened and salted for use as 
bait in the line-fisheries. 

Oysters.—A few oysters are found in the Sheepscot River near 
Sheepscot, but they have never occurred in sufficient quantities to jus- 

tify making a business of catching them, although it is said that they 
have recently been increasing in number. 

Livers.—The saving of livers sometimes proves quite remunerative 
to the line fishermen. In the vessel fisheries the livers from cod and 
other species are sometimes saved by the cook or other members of 
the crew of the vessel, the captain and owner, as a rule, not sharing 

in the proceeds of their sale. It is estimated that on an average a 
thousand pounds of fresh fish taken on lines will produce 75 pounds 
of livers. The livers are valuable for their oil, which is used for 
lubricating machinery, mixing paint, etc. A considerable quantity of 
the oil from cod livers, when refined, is used for medicinal purposes. 
Markets.—There are a number of localities on the coast of Maine 

at which the fishermen dispose of their catch, but Portland is the prin- 
cipal market for both fish and lobsters. Many of the firms in the lob- 
ster trade own or charter steam and sail vessels which are sent along 
the coast of the state to buy lobsters and bring them to Portland for 
shipment. Several of the firms also own lobster pounds at various 
places, in which small lobsters are kept until they grow to marketable 
size and large ones are held for better prices. These pounds cost from 
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$1,500 to $7,000 each. Portland also receives a large part of the catch 
of ground-fish and other species taken by vessels, although many of 
the larger vessels sometimes land their fares in Boston. 

The herring catch in Washington and Hancock counties is for the 
most part disposed of locally at the sardine canneries and smoke- 
houses. 

The following tables give statistics of the fisheries of Maine in con- 
densed form for the year 1902: 

Persons employed. 

How engaged. Number. 

Onivesselaidishiin oe ess ere eas os apaciciaminssee oetsie eee eieiaveisie eames sicteiseievalciaiais.2 cain isis Sarg aeeinaee 2,017 
Ongvicsselsntramspoxntinleceye amen so seecloe ccierela aps eioers pase eyaieiaia isis (sis c ss «a6 s)a/eie bb /Miaiersicieim eiajerieu ere.cisc 310 
MUESHORCLOM NOR cis SLICS ees eee Sa ane se cett ears — alone sinless eoiceinis sale eis Saiaicaemepiciewe cesemeeees 6, 880 
SMOLESIMEM en sere ise sree mictoe ee ani aie ents av eralerateia ror eiaeicveinle eiale abiwicle b,01e Sabo ic\e-aseyu,Lysiave slew leye iol orelelelalace 10, 625 

ERO eu] eee teen ate ete ETN he Meee Sas cineca to cine ee 2 dw dioee Mosc cleone smesecise 19, 8382 

Table of apparatus and capital. 

] 

Items. | No. Value. Items. No. Value. 

Wesselsiishin ge. - seria sce cic | 454 | $489,085 | Apparatus—shore fisheries— 
Nobah al: =.2\0s ee ee | GHSaenmemericace | continued. 
(Quit MS Sacer assis ecrwieree leretapeiaeietans 193, 346 NV Keymets setae sicferalal\/e15 21 $182 

Vessels transporting.-.-.....--- 131 | 2838, 405 DD) UPMGtS Saeeecee ee eae cece 277 926 
MOnNAL Meee sce cese= coeel DEB 2 sn nie ears <e HOOP Mets saeece = aeeeeer 9 7 
Ouvb tT eeseer ese cnas seceeas| seeescsce = 34, 196 || IBA SAMetS sais wcis cise cloe eiaeete 221 9, 245 

BOdtS eesti tte eieeNee | 6,297 | 305, 181 || Sein Csi ss see ree eee 179 9, 535 
Apparatus—vessel fisheries: Lines, hand and trawl ...|.......... 16, 037 

Gulllinie ta hoe ee Seater 1, 873 15, 388 Eel pots and traps........ 671 631 
Seines aa ee osc caeisiceat 50 16, 137 obsterspotsee2-ssesssce 148, 232 155, 226 
Lines, hand and trawl....|.........- 26, 694 Highwtrapsesne a seemenece 25 
BelpO lsh see ae see scion 92°) 43 Cunner traps 26 72 
ObSterspotsys- 42 4-25 -2-6- 18, 205 18, 526 Dredpesk ss. eis see nae os 86 1, 076 
Harpoonste. sce ssc cce- see |reeeee cess 1, 467 SPCALS\ecmmacc cin asemen aces 98 127 
TD AEG Fee SCH Sees Ses ess ee ees | 10 150 | le Kove We peescedaoner soeace 1, 855 1,516 
TORS E oe 2 eee syeeniss, weenie ais 50 47 || Shore and accessory property |....------ 38, 745, 483 

Apparatus—shore fisheries: ie@ashicapitalee sn seeioe ee eee Winton a aearers 1, 462, 475 
Pound nets, trap nets, SS 

AITGAWEIUESE sey reine sree i= 780 | 189,077 | TOtalisse. cisdacaiP ss cenhe a leassoenece 6, 989, 503 
Gillie tsiees> scence ee cece 1, 430 14, 198 | 

Tabie of products. 

Vessel fisheries. Shore fisheries. Total. 

Species. = 
Lbs. Value. Lbs. Value. Lbs. Value. 

AiG ARIGEL RRS Soe RES ae ees ee eee 1, 006, 853 | $6, 955 1, 006, 853 $6, 955 
AMIENS ATSSS CREW U6 IS ae Re ee See | ee eee 862, 750 4, 875 862, 750 4,875 
PM enIiness SULO Ke). Gas S-ccaaa|'Sses cmc aes al|=e cee ara 519, 850 9, 902 519, 850 9, 902 
PP ULET TS cance wees bie totes we clllocmters = Cetasrerel| crete raraieratesa 7,780 382 7, 780 382 
ChiRits -ceAu paseo eee aeee 293,333 | $2,730 186, 100 UOAP? 479, 433 4, 002 
Gods freshy. 255565 420 ase se- 8 6, 489,413 | 129, 961 4, 413, 497 79, 820 10, 902, 910 209, 781 
Codmsaltedize s2) 1. secs aches 6,131,704 | 156,124 855, 850 10, 771 6, 487, 554 166, 895 
Cummergeer teceeascekcicc oe se ce 633 22 60, 120 1, 156 60, 753 1,178 
Cusk, fres Jab ade CHE COBRA OS 2, 128, 005 27, 755 | 206, 142 2,616 2, 334, 147 30, 37] 
Ouskisaltedss ec sececceose 1538, 870 3, 045 4, 500 92 158, 370 3, 137 
Pie] Sere ryote ecto calle sce. cit 17, 700 1, 000 203, 350 11, 683 221, 050 12, 683 
HGLOUNGeNSHe s555 see ne eee es 30,779 622 538, 141 11, 329 568, 920 11, 951 
agg ockatreshe oe cenecsneenc| 3, 849, 488 75, 269 2, 792, 588 45, 046 6, 642, 076 120, 315 
Haddock, salted <if2 3235-28 270, 539 3, 307 90, 625 1, 340 361, 164 4,677 
MeO MMT ASD) ost avec enee 14, 226, 909 94, 654 2, 597, 999 28, 554 16, 824, 908 123, 208 
ake ssaltedyostsecessce oociccc 1, 629, 722 16, 634 321, 125 5, 049 1, 950, 847 21, 683 
UTD UG seen moe ccecmcloe cic costs 149, 548 10, 024 60, 223 4,171 209, 771 14,195 

F. C. 1904—17 



258 REPORT OF THE COMMISSIONER OF FISHERIES. 

Table of products—Continued., 

Vessel fisheries. Shore fisheries. Total. 

Species. } 
Lbs. Value. Lbs. Value. Lbs. Value. 

terring, fresh ws. .-2sl 22652 7,859,000 |} $39,295 | 150, 860, 500 $403,062 | 158,219,500 | $442,357 
lermnp sal tedessese cae eee 2,232,500} 27,953 672, 666 9,579 | 2, 305, 166 37, 5382 
ELernim osm Oke dash ceastce ase eee eee Wes R costes. 1, 279, 600 30, 800 1, 279, 600 30, 300 
Mackerel) fresh :—.-<-< 2 =225- 1,173,855 | 67, 167 216, 515 12, 423 | 1, 390, 370 79, 590 
Mackerel, salted_.........--- 833 O00 Mi (21) DOD RISE Oana ee ee | eae | 333, 000 21, 900 
Menhaden, fresha-=s...cecse- 240, 000 1, 800 900 Dal 240, 960 1, 805 
Menhaden, salted.........--. 2, 000 10 3, 800 57 5, 800 67 
Berehawihiltems: ste/5-e- ceo: 2 eR Sremrets reer eee eee ee 400 30 | 400 30 
Rereh i yiellOwiccs. so... tose callcnsmseemeseiiemecectces 450 30 | 450 30 
Bolloeke tireshi. 2. s-2cseces sc 1, 692, 694 14, 197 2, 640, 678 OPA Ey 4, 333, 372 36, 729 
Pollock Salted! ews oe 798, 624 8, 846 244, 375 4, 045 1, 042, 999 12, 394 
SAUTE eee me ncn k eOr neem oe {lepaayeteraninysa 60, 768 13, 394 60, 768 13, 394 
SS CUM UIe eeete eee eeeiee en| Mee eee MES ees cee. 8, 100 56 | 8, 100 56 
Shad fresh ......--9%-.225.-05 600 | 25 780, 799 26, 103 781, 399 26, 128 
Shaditsalited sane esas 49, 800 2, 046 17, 800 785 67, 600 2, 831 
SEM ae seee scees Sac oe ance | 72,200 | 4, 002 1, 053, 068 99, 053 1, 125, 268 103, 055 
Sime dybasssecceacceesee cores 1 efoto aistcpere ae | Bae Cees 13,715 2, 050 15,715 2, 050 
SUITS COM ec aecoeec een ceee wetted eee teehee aes 4,700 \ 495 4,700 495 

CaAWIAT Space owe a coeeeee Exc chn a sso eae ee 455 281 : 455 281 
UCIT ieee oa Ase eee re Sen ee amare Seen |omsrercrcleyetis 3, 530 132 3, 550 132 
PWOLGEHSH: 32 fac sees seit ce ee | 642, 784 AA OVS WS 2oecieas Scene oseeciece mes 642, 784 44, 618 
PLOUICON Pee eecer eminence 1,030 32 183, 510 2,489 184, 540 2,521 
Walhnbinigeesseemcene seer eees [Payot va pee steta rato ie artertat 91, 500 147 91, 500 147 
FVCTUSCHISHIA. sere er nesses 20, 500 OOM eerie ntecistal smeaeeeioe 20, 500 150 
EO DStOTS tapos ice os ee | 1,458,157 | 1380, 461 10, 705, 232 935,946 | 12, 163, 889 | 1, 066, 407 
@lamig fresh) es aaccscee ese a 102, 600 | 3, 120 4, 448, 760 156, 149 a4, 551, 360 159, 269 
@lamstsaltediss-o2- esc nce 225 27, 000 eres) 968, 200 34, 092 b 995, 200 35, 217 
SCAWOPS cece cacctemsacseas~c | 33, 440 4, 240 $1, 216 9,773 ¢ 114, 656 14, 013 
AWal Ineo BS AS See eo se ees nce me el seme secemee lm akece oe 85, 000 1, 000 a 85, 000 1, 000 
ISHN OCs sean mes osc scenes 4, 806 84 11, 250 45 16, 056 129 
IVETE Rec ss ee etna ene | 1,459, 447 13, 775 380, 175 4, 074 1, 839, 622 17, 849 
SOUMGSU: aaacctineesceeceeee sce 196, 654 15, 123 538, 675 4, 387 250; 329 19, 510 
MOMPWES 2s Pere cscs sete ee see 4, 987 124 2, 900 163 7,887 287 
I eye reteactar seca obec nie Gare Gall he ee eee eae | omer ae 9, 500 314 £9,300 314 

Mo telee soe eee _...| 58,277,321 | 920,765 | 189,113,050 | 1,998,007 | 242,390,371 | 2,918,772 

@ 455,136 bushels. b 99,520 bushels. ¢19,109 bushels. @ 8,500 bushels. e1,240 gallons. 

THE FISHERIES BY COUNTIES. 

The coast fisheries of Maine in 1902 were prosecuted in 10 counties. 
These were Washington, Hancock, Penobscot, Waldo, Knox, Lincoln, 
Kennebec, Sagadahoc, Cumberland, and York. 

Tn 1902 Washington County had 10,122 persons engaged in the vari- 
ous branches of the fisheries and related industries, the greater number 
of them employed in sardine canneries and smokehouses. In this 
county the investment was $3,702,346, and the products amounted to 

141,584,618 pounds, valued at $733,449. The most important species 
taken were herring and lobsters. 

Hancock County ranks second in the importance of its fisheries— 
the number of persons employed being 3,670, the investment $1,067,275, 
and the products 33,675,426 pounds, valued at $714,075. The yield 
consisted chiefly of cod, hake, herring, smelt, clams, and lobsters. 

Lincoln County ranks third in the number of persons engaged in 
the fisheries, fourth in the amount of capital invested, and fifth in the 
value of fishery products. It is the most westerly county of the state 
in which sardines are canned. Most of the canneries are located at 
Boothbay Harbor, a town of about 2,000 inhabitants, situated near the 
mouth of the Damariscotta River. Besides the herring used in the 
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canneries, large quantities are also sold for bait to fishing vessels from 
Boston, Gloucester, and other ports along the coast. The species 
taken in largest quantities in this county are cod, hake, herring, 
mackerel, smelt, lobster, and clam. 

Cumberland County also has extensive fisheries, which center chiefly 
at Portland, where the fishermen market the greater part of their 
catch. The products consist principally of cod, haddock, hake, mack- 
erel, sword-fish, lobsters, and clams. Compared with-1898 there has 
been considerable decrease in the catch of some of these species. The 
decline in the clam catch has been so great that in some localities a 
close season has been established with a view to improving the condi- 
tion of the fishery. The catch of mackerel has increased in both 

quantity and value; the catch of sword-fish, while it has decreased in 
quantity, has increased in value. 
Knox County is third among the counties of Maine in the quantity 

and value of its fishery products, and fifth in the number of persons 
employed and capital invested in the fisheries. There has been con- 
siderable increase since 1898 in the catch of cod, haddock, herring, 
and lobsters, but a decrease ina number of other species, especially 
in clams. 

The most important of the 5 remaining counties were Sagadahoc, 
in which the number of persons employed was 471, the investment 
$59,368, and the products 3,732,101 pounds, valued at $85,216; and 
York, with 482 persons employed, $97,193 invested, and products 
amounting to 7,804,284 pounds, valued at $182,596. 

The following tables show the extent of the fisheries in each county 
of Maine in 1902: 

Tuble showing the number of persons employed in the fisheries of Maine in 1902. 

On On ves- | In shore} 
Counties. vessels Latreeeal or boat | pea a Total. 

fishing. | porting. | fisheries.| ™©"- 

(CARER SUES IGS os ROAR EE ea eC ae cen 497 57 756 | 385 | 1,625 
ENaC INA eee Mire eiciae elo cick ie oe ene cin ceueaimace cise 682 33 1,813 | 1,142 3, 670 
JOE O Sea Ae SE aa tee eis Ec kote Sey Za ee ge oS EES | ence ote eta Ua | Didilissesncnece 27 
GUS, Peete ie eee aecinis cya hampers Claes cases amas 311 48 | 717 | 287 1,363 
UNTO Ponne laee Seer eae oe aks Seni aan n a Dep we ckieee 289 | 19 878 719 1, 905 
LESVOLOSTOlG WE Ae Re bos ee ee as ia ee ee BAS OS otprecis §2 17 73 
[SEE OCU OXGLO aches are ae See Oe ee ee eee 44 | 1 405 | 21 471 
SUV GUNCTO) SAB 4 ep aCe aoe SS Ot eae Fee See ee ee nee Se 2 eS ON 94 
RTS PCO Mine eerie iatateiaqn ra) aye cathe nee cipetese ae ceria 150 | 152 1,772 8, 048 10, 122 
SOT ce Qo DSB GO eS a ee ene ae Lae are ame THO) | eoeneenee | 366 | 6 482 

TW AN (Seba Ree ae ree Se Eee ft 2,017 | 310 6,880 | 10,625 | 19,832 
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Table showing by counties the vessels, boats, apparatus, and capital employed in the 
fisheries of Maine in 1902. 

| Cumberland. Hancock. Kennebec. Knox. Lincoln. 
Items. | 

| No. | Value. | No. | Value. | No. | Value. | No. | Value. | No, | Value. 

Vessels fishing ..... 73| $121,400) - 175). $1435 390). - .2 cee ene 69} $54,125 60} $95, 050 
Tonnage s.-..== ane CY ee cans a A BONS atevapels ete eres ee eee Gisit] Baceaaas ac 1043) oc saenacee 
@imree ase sano Seasee 25, 475)..---- UNGER Saal acecacasco|looscas BY hae Se 14, 415 

Vessels transport- 
INDE Coes eee 20 62, 400 17 96,-200|5s-fo=c| Sqgceemmes 22 27,750 7 16, G00 
Tonnage......- 847s Sacnecees G2 ceissseiecee sos e cell eece on mesr OAT Ut ie eae 147) eee 
OIST eo mecedaas Maceee 4190|ksener OGL Le ete| seater eeineee| eer Da Olemectees 1, 410 

IBOMUS essa caw ie onal 597 30, 219) 1, 653 66, 583 21 210 798 52, 438 726 29, 425 
Apparatus—vessel | 

tisheries: 
Gilltietssa.-.c. | 986 6,889) 347 4 ATS Greed lecmek acess 98 650} 128 810 
Seimeszesee = cae al 18 &, 380) ii Ie yi eeecael Kee ec eae 9 1, 357 15 6, 925 
Lines, hand i 
em Oetre wiles sails ci cere RSPAS eae Bl PAl eee so as| sepereyelsetne [orem cee 4, 086). ..... 38, 380 

Melpotsa-- scree 18 9 55 D2) 2 seni le pases) aemereellbeneesceee Jpeasisnljeaciescasen 
Lobster pots.... 795 795) 9, 565 9000 | Saaeeel see monaene 2,975 3,191} 2,180 2,180 
aR POOMS ss ecme| acces W270 cee rciel secs aaece cereale seceieisiotalacacoe 40) eae 12 
Dredgpes\o 2 se. sc (ete sl ecteme cree 10 L5O [antec lls tecssecme |= cccen lessee cane eel sence | seme eee 
OCS eee cinc nc 2| 2 41 Aye aj scrersicine oll tiers. lars atelefetsisiere V7 4 

Apparatus—shore 
fisheries: 
Pound nets, 
trap nets, and 
SWIGUIES reteia's averse 32 6, 496) 187 30, 007 3 500 44 17, 425 69 29, 005 

Gillmetse 225552 95 872) 42 228 29 190, 74 796 89 623 
Fyke nets...... 12 84 3 Ite] A Recna| posbonaoeo Issecce iBadoasaaas 6 80 
DIP MELS 2.5/0 |smse 52 oBSHappoc 16 Gelb oosaa lsoscomoucc 24 48 5 2 
BAS Met =f scese| secre mes ace 56 2 800 | 2aesaelitee ce cesee acted | saceeeeee 2 200 
Seimes=2o-c0e0. 29 1, 890 61 Pavol, Ree [SSAECUOE 27 1, 820 45 1, 900 
Lines, hand 
and trawl ....|....-- 4° 466\e- oe 3; 4805 fsee| seam erlece llciseccee 1902 |Seeeee 15236 

Eel pots and 
LIRN Osha Soonaoe 100 94; 104 Ae kal aetcyeteeretcie 18 5 8 29 

Lobster pots... ./12, 627 12, 627 '33, 355, Bd; COO lasae oe eases. 39, 479 44, 293/23, 480 23, 430 
Cunner traps... 23 65|eaans |BmescHisesa |oeeseo|pessesascs jascocc loose secasslacasaulloossSsacct 
Dredges........ 6 241 65 i ees noes ae ae 2: Bit) Memory ees} aia 
SPearss-seee see 36 54 34 26) jeccia| sisiesiesesoe 4 12 24 35 
IOCS a0 cece senee 333 234| 703 6386|Sscaca|Seeeeirsece 140) 127 218 130 

Shore and acces- | 
SOrysproperty, <--.-|<~-<=< 367, 500/.....- 398, 985).....- Uo\Seecoa| 155, 853) 2..2- 255, 180 

Cashicapitalle ss sna|tee ss. 163, 200]. ....- DLN a aneor|Seanseoneelodece 158.9150 |peeees 96, 000 

Motalese= seen | seeeee 826, 163} bist O67 275|-eneee 975]. -2-- 562, 125]...... 578, 061 

|Penobscot.| Sagadahoc.| Waldo. Washington. York. Total. 
Items. 

No. Value. No. |Value.| No./Value.| No. | Value. | No. /Value.| No Value. 

Vessels fishing ..... 2 $450 13) $6} 900) 5 2 oss ee 3 44 $26, 770 18 $41, 000 454} $489, 085 
Tonnage....... 5 ee 123 eee ae ee eraleceeeee OA Pe ee OO] teemeee 6838) See esses 
Qutht Races cerns aiste Palla) ace T920| zrctcall Sec ccet |Seeece MB} toVisl eee i: 930| aes 1938, 346 

Vessels transport- 
IN Mee sa gek esses cee asicclacesees 1 6b | eeslSseee ee 64 90) 390) he Ne leeee ee 131 233, 405 
Tonnage ....... Aaa emer Dl iereisiste sal ave walbesse ce UWSOl = seh sete loeescizerenee Pa BY besa S 3 
Outtitpeeeten: EGS aan Sr ED iH) eet ee ae [ew a 17001 Soi Bees meee 34, 196 

BORIS S222 sc ccece = 31 330} 267) 9,335] 99) $1, 548} 1, 824 102,771) 281] 12,322) 6,297 305, 181 
Apparatus—vessel 

fisheries: 
Gillimets#ercen = Sen ececon 60 AN eel eee 30 300; 229) 1,841) 1, 873) 15, 388 
Seinesy.-cseoe.. Bes SEE Eo CAbEe Bepee rac Soe = ject asd L ae Ore 1) 100 50) 16, 137 
Lines, hand 
entra wile ncaa IW eae $20 Bz eres Bios Seci|le eml eee ercee sez oN Coll aes 26, 694 

Belipotseecsecesle Fadl oeeecad Al Lore 92| 43 
Lobster pots... eae |: Saeeee 355 355]... 18,205} 18,526 
HMArpOONS ee eaalocies aval tetera syoteiall srere tere llereleeretoisimretel leererete | mame O | Sete ete 1, 467 
Dredges........ ig é 10, 150 
HiOeSe 2 ceee A 50) 47 

Apparatus—s hore 
fisheries: 
Pound nets, 

trap nets,and 
WiCIDS = cisicyos ce 2 120} 116) 17,370) 64) 5,475 261 81, 985 2 750 780 189, 077 

Gillnets........| 33 255) 173) 1,370 1 5| 46) 7,228] 348) 2,63 1, 480 14, 198 
Fyke nets......| Seatetal eerie stelle isiee el eee Ps Pe as ta ere Paes oe an rr [See ed [ta ea hs 21 182 
DipimetSas cece. 25 75 3) all re cace|l oreicesrs 204 (GOB | beens ees cer 277 926 
Hoop metsess sea |-sealne sees {se oul| baer ch SS See UIEL coeelisececeeaem 9 7 i 
Bag nets.......| 24) 1,425) 12} 310] 28] 1,400] 99) SIOTORo sla oeeeee 221 9, 245 
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Table showing by counties the vessels, boats, apparatus, and capital employed in the 
Jisheries of Maine in 1902—Continued. 

Penobscot. | Sagadahoec.| Waldo. Washington. York. Total. 
_ Items. — 

No. Value. No. | Value.|No./Value.| No. | Value. | No. |Value.| No. Value. 

Apparatus—shore 
fisheries—Con. 
Seiness.... <=) a aanilaaesion= ANS BIS aor leayace oe 11 $460 2| $400 179 $9, 535 
Lines, hand 

chavelingyyliscoa| saeal Soaeaad Goon MS 25D oere!|ew es =| Ses see Ole aeoe D487 eee are 16, 037 
Eel pots and 
UiRt OS] BSS A6 Sho @eesl eeaoae 241 A0S [Enea tee eee 200 OS | Maries! see were 671 631 

sO pstempotsee. [esse lessee ee 2,173] 2,173] 382] $457/30,966] 30, 966/5,820| 7,925)148, 232} 155, 226 
IBIShetraps eee as) cone eee yee 1 G5 eA Bars resets eat al beans oe a eel ae | 1 25 
CUMME RELA PS oa tee isis sera Noe are tate ee call sles [proce ol creersinee leis ote es 3 7 26 72 
IDRC KGa aeeeaee BB ae Ben Sood peaea Seccrne Meee teecree 13 CV ieee Iaeobere 86 1, 076 
SOG Sap aee seed noon losedcad Conea eaeeses Bao eae: Bae locoeeal asSen case tacos seer 98 127 
ERO CS oe ee ays cel sats eifcta aietste 71 44; 17 15 233 228] 140 102) 1,855 1,516 

Shore and acces- 
sory property ....|....|$18, 805)..... 12, 640)... M41 Ol sacs 2,520, 940)... \la095|2eeness 38, 745, 483 

Cash capital....2... : 14, 000]_.... SH 700s tesa acne. 799, 675|....- | 8,150)....... 1, 462, 475 

otal Saasecsas Sene| CP y Wel (saoae H9SBE8| seo e|) LOSSTO| Soe see 3) 702, 346)... - pee ssease 6, 939, 503 

Table showing, by counties, the products of the fisheries of Maine in 1902. 

Cumberland. Hancock. Kennebec. Knox. 

Species. 
Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

Alewives, fresh ..... 33, 600 $245 112, 683 $1, 132 2,700 | $36 219, 000 $1, 272 
Alewives, salted ....) 160, 000 1, 200 
Alewives, smoked .. 125, 950 2,649 
IBItLer=nS meses ee eesalies oe 4 OCOM MR | Pe QE ile sc eiscremin| ore ores wiere mis) [aremicrarmie wll mie crornim| ere atelcvois <veeesla | eee oe 
Cat-fishie.. = so=ce<—=2 ; | 3, 983 179 
Godminreshees-ssa5-. - 2, 567, 200 49,214 2, 243, 318 BY CRS) Be oesone [ere 2, 474, 328 37, 744 
Gods salted Bs. csc n alan cess eceicllatecic- cece 4, 498, 402 an blAAno)| Bazwocae ee ae 207, 602 3, 841 
@unners. sss ss< >= ! i 22 
Cusksireshi acces 13, 760 
Cusk, salted 760 
Belssireshe senses eee 670 
Hlounders:--2-=----- Yi 79, 79 781 
Haddock, fresh ..... 2,813,750 | 53,396 677, 412 983535 |b teen mies ene 1,025,159 | 18, 924 
Haddock salted ie esnlis a han seman | sea ses cee 117, 459 MAT! || ee eesreecll o Sretee ioc: 68, 805 779 
Makes fresh) 2... 52 | 2,987, 250 24, 748 4, 647, 777 2016 Oi te crore csicioial|'= ate ser sists 3, 046, 406 27, 239 
Kee Salt Bas-ceel sees ee see|aseeee = oe 1, 303, 889 PS 490 ao mste cies |nateeicioee 94, 588 823 
1a Galil te eee ee came 33, 410 1, 839 39, 398 2688) ohesnse| sweasces 12, 393 893 
Herring, fresh....... 1, 281, 800 6, 212 9, 299, 725 CV AU. Gil pee ooaa beocrerc 7,429, 125 29, 853 
Herring, salted...... 133, 000 1,332 2, 221, 000 Zi LOU Se setae sine eee 59, 400 972 
Herring, smoked.... 98, 000 GE ae aaaSae eons asco naesal Sacrosas lsoseeoae 15, 000 240 
Mackerel, fresh..... 746, 500 89, 437 39, 271 Be 02 Bl seo aed Race sacs 55, 684 3, 361 
Mackerel, salted .... 179, 000 IE OU) SAsoeseoadadl lWedoetocced| Sasdescollssascnbs 4, 000 400 
Menhaden, salted... 4, 600 HOM raisins ccrecss | Secor ctebies|| Mave clciwreell ste Se Seepell Grelerejs atorereetel| Aersiaielaree 
Pollock: ireshe 2. -- | 1,693, 825 8, 091 438, 954 SAD DME ee ee asters 670, 008 3, 955 
OWocks salted S22 = cisee|[e eco nee 707, 674 Viens (Pe eee See sees 7,010 70 
Salmonmyse se cccmde 3. 95 13 23, 308 S034 Baeaeeel ero Sece nce ae ecc! lacsetc ca 
Sculpines. 222% ===> 6, 900 50 1, 200 G eps arereoetd rates eyorets llneiew asses neta Samal 
Shad, iresh2. ces... 23, 300 (ih Grpconocesed Genecarear 31, 400 1, 189 1, 600 64 
Shad) salted......--- 49. 600 1, 995 5, 000 De | bevtoe tals soreillerorteta ive 2) | (harevercveters rerevetel etotetekolatets 
Smeltroeceseneee ae 163, 650 10, 457 802, 887 DT 9 een < Searcie| Sete arereie) 85, 700 5, 727 
Striped bass........- lopacac oantbdlladeac se Sec] house dancond! Hooncoesee 300 30 |e sacs aol ed eceeeee 
Sword-fish ......-:-..| 522, 970 BOS BYIS Ib-onos so seselpeees=-coclseeos coo eacbooss | 34, 814 2,437 
{Noyn@avilan oe coencoeee 19, 545 609 | 20, 000 59 eee Se ES ee | 13, 400 134 
Wine. 2. se =ios< 2 88, 500 16) len nsedtondaal|seeosaacsqlSooccgsa|Edocased Roce seae dae sconces 
MOMStETSYs tees ose 1, 060, 000 97, 210 8, 243, 000 PAGS OSS) ae em colssaoecad| 2,992, 419 | 259, 264 
Clams, fresh......... 1, 155, 406 45, 679 1, 805, 980 DS EGY Hs beeceaeo Gopeeore | 5738, 200 16, 896 
Clams, salted........ 54, 000 1, 200 775, 560 28a Dp ees cco tammoe aol lesesietee -eead emer cir 
SCSINODPS = <2 =e <e== => 38, 200 415 103, 200 TOMO TSi leas acealoce aaere 376 35 
SH ETO Cat pane Sears oo | ate yars slepeis efoin in| fo etbicteleinie |excrobaciaratie Gk lacs eSeveisrescllis seis cos Siuesicreatay 4, 806 84 
MVETSS osc chee staae a 565, 925 4, 465 175, 760 DS TT ee Seeac scacrete 508, 207 7,089 
Sounds]. 2-2 ea: 59, 836 3,540 56, 206 AL OSU. rec al atee noes 62,998 | 5,590 
MPONPUeCS ~ oe ek aciclewe esate cet |i ne weet aris 5, 132 ADS aso sces |woccinn sale seoeoeeee nt Seseecee 

Notalexcen aasteac 16, 756, 752 413, 869 | 33, 675, 426 714,075 | 34, 450 1, 255 | 21,173, 348 | 442, 707 
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Table showing by counties the products of the fisheries of Maine in 1902—Continued. 

} Lincoln, Penobscot. Sagadahoc. Waldo. 

Species. 
Lbs. Value. Lbs. | Value. Lbs. Value. Lbs. Value. 

Alewives, fresh ...- 366, 300 POE SBI | ae sass rs 156,200 | $1, 032 9, 100 $91 
Alewives, salted .... 48, 000 BOO ceecade |smoee case etre Choe Se eee en koe ee asaee Saal ee eee 
Alewives, smoked .. 73, 600 IP AOO WE Beeler tee 160, 900 2,051 | 9, 350 | 185 
TS VOU Sess 1S aes Bese cgeremcire fea enn ope Nene Wa ci Pet a alg a 3, 150 OR eaten lle eto cas 
Gatenshusne eee. 39, 100 AGS gE e | amereee 40, 000 D200 Sie eit Io inemieeies 
Cod sinesheeceecemaca) fel75; OO 29,116 | 11,500 $230 619, 800 8, 725 150 3 
Cod msaliede esse - 1,154, 900 35300 Seescna. | cmarsaes 2, 800 GON Sense eer (See oxeoocs 
Csi Trecho. scr| 199, 360 CERT AM peepee ek «SA 51, 300 670 Wee tenets 5s | csamentcrers aes 
Gusk., salted... ..<..- 500 1D 5 2 ee Ne ee ake ae al eee ee Ee ee it en Scare 
Melsireshe.-.-----=- 36, 900 DG eco ase-l|ceeacaes 107, 700 LSP an | ye See | act mee = 
APlOuNMerse ee. <== 7, 800 DRANG ene see ceeiace 3, 000 3 800 | 8 
Haddock, fresh ..--- 401, 150 4,689 | 5,000 100 159, 100 2090 | wee! <aeleee eine ae 
Haddock, salted ...., 3, 200 DNA ages ae sel Gee ceraeie | nace Se einer oe ase Sere ee leer eer e eennercers 
Wake, fresh...--..0 2,639,300 | 19,210 ; 5,000 100 492, 300 ALVES nee [tee ee ee 
Hake; salted. -.---- 89, 400 DAD elena oe cell since 1, 600 HD || Spite ape <a |e eeesie sian 
TSieybhowhe Se aeecoocanc 6,180 PTY 0a Ve ay are (se 2, 500 PANS Soe en seal|RIsnaesoc 
Herring, fresh .-..-.-- 7,970, 100 BG) 00D: acne eeca ae | 718, 400 3.500: il. o.-sadsalee neneneee 
Blerramom elie ns sets Shee oe Shas aah ee eee ee ees 22, 000 O75 ns eee one eee eeeeee 
Herring, smoked.... 1, 600 §30 lo oose sal oe se cel habe doen oo nelleteersceee | Gene eeee ee Eee 
Mackerel, fresh:..-- 363, 500 DOT ATE al aera leeeee ae 70, 550 Baifhellaspeeeecce LN eee 
Mackerel, salted...- 150, 000 UO’ BOO te oe eles ace dlwace eae ocr looeee cena tease ees Isseecneas= 
Menhaden, fresh. .-- 240, 000 A SOON|| cas con se oosiecrleaeeseues sce ease oaaes scence eere noe * 
Menhaden: salted... |. 5h eens ea ee Ss ra [oe ee ese 1, 200 Lf )| SY on erka nate | oka eee 
iperchnwhitevano asset ve aoe aes tas | eae | 400 Sl emer Ear Scasdas 
PEGI HARV, © lll Oeste crs ye ae Sl ere aoe ce eee Nee meee 450 30)\\- eee eee ae oe 
Pollock, fresh....-.- 308, 650 4,135 | 11,000 110 | ~—-140, 800 944 2, 000 40 
Polloek, salted.....- 68, 700 TIES Sapa nee Senaesas 38, 459 NG ta eee ceteaal eras ae 
Gili) a Sagas coodond hoes ee uaa Bearereecd | 2,428 536 | 1,776 406 20, 046 4,411 
phadyireshl-—2-- =n. 155, 700 Ae GD eT 2 elle mea | 480, 850 IEG st eeasSsence | eeu fecte aerate 
Shad, salted......... 7, 800 VAlp| eae ones 4, 000 200:)) < =.2.92325.sellpeneae ie 
SiN lil eee secret ate 180, 635 19,851 | 35, 360 2, 968 45, 060 4, 670 30, 466 2,659 
Striped bass....--..- 1, 000 AGO NU aoe saps ats 14, 255 tet il eeg neato slselacbcsnc 
ROTA TO COM eects opie oe rere ee tal ee ee ee ee Ce oe ae 4, 700 49D! on so cette cl’ cee ce eee 

WAV Tare teesetee ws Ao oss ones Meese cea wele cre Coe s|eecesimins 455 28 i evs ae alee eee 
SU CIRO MA ra sitet overstated a yatay sede eet ed iach ae ere eee eee ore 8, 550 V3D! Ndkoc svicne Salam oete 
Sword-fish ....-,--.- 6, 000 SOO rae ee alae ase 4, 500 GUC rc bceemcnlesirtis Gata 
MOmMCOd e242 22 s-~ 4 18, 800 DAT 8, 500 113 7, 200 141 17, 195 292 
WobStersia.--25t---5- 1, 150, 850 LOOSSOD Hs seen econ eee 199, 850 19, 293 6, 562 764 
Clams ireshicn-<--52 345, 410 LP: POO Pee Cee AS coe | 150, 700 5, 952 28, 500 1,454 
CORE Ca RSARTST=Y K etc Ue eee Rae en eer Re Ne ay FCS et ee ae 57, 000 980! |e ahssececahe teens 
TPASINWNOC Sa iaret.cieeee am 11, 250 AB | sh Ae ES ore Deas ok ee Na 92 oho el 
[UW Olaer oneencceaene 160, 700 SB a eR | 52, 900 ASG case sedl eae ees 
SOUMGS esses stacie | 33, 550 DUMBO 2 ono. ae Seo ae 7,705 (ED Pesecorbse|ineccescacs 
PROM BUCS rem aes a= a 2, 400 ISO Not ccecteche ce swenalase cc acenee ayeeeoe ese c | aeeouee aes | aaa 

AS Sener ements | 9, 009 BOO | ais coped acnimsra seal parosaamor eee le ance esse Get oen sees Meee cere 

Moja seen. Soe 17, 426, 435 302, 041 | 78, 788 4,157 | 3,732,101 85, 216 124,169 9, 907 

Washington, York Totai. 

Species. = 
Lbs. Value. Lbs Value. Lbs. Value. 

Alewives,fresh............- 98, 500 $710 8,720 $107 1, 006, 853 $6, 955 
Alewives,salted............ 654, 750 SEATD et sloseaneeecltaaaseeece 862, 750 4, 875 
Alewives, smoked.......... 114, 400 OBS Se ace th ices oe aenasione 519, 850 9, 902 
BwHbersHahl = =< 2coscu aaacke wal taecriseone eee |aaeeemecee 30 4 7,780 382 
Catshshisesaso eee ece cee cee naleeee een merecs teresa see 98, 750 1, 792 479, 433 4,002 
Mog wines 2 36 = sos e soe 490, 114 10, 587 1, 321, 400 34, 227 10, 902, 910 209, 781 
Cod ysalted 2. ccc asece es 579, 400 14, 608 44, 450 1, 846 6, 487, 554 166, 895 
CURMOTSE A ~ SAE a eae cereal clone see oe Enea meee | 6, 820 231 60, 753 1,178 
Onske resis oon ccicen a aecins 8, 245 41 187, 600 2, 557 2, 334, 147 30, 371 
Ousk-saliiedsa sss ose eects 1,185 7): le ae See eS 158, 370 3,137 
Wels eimeshtaa- aman aceea ane 24, 500 1,180 360 16 221, 050 12, 683 
Wound ers:-~- = 52s csc -<secte 8, 972 DOOM ec ce cee alae eee 568, 920 11, 951 
Maddock;imesh... 00... 262 377, 880 6, 604 1, 182, 625 80,179 6, 642, O76 120, 315 
Haddock, salted ........... 171, 175 2, 361 1,025 35 361, 164 4, 677 
ake, fresh 4.5 ssn eeeeee es 258, 990 6, 381 2,747,885 | 21,300 | 16,824, 908 123, 208 
Hake, salted ...-.20.c0.s00: 456, 195 4, 878 5, 225 286 1, 950, 847 21, 683 
Pali b wit! shoes seeps cote tne 78, 650 5, 082 37, 240 8, 047 209, 771 14,195 
emis. tresht. Sscee ce eee! 131,219,350 | 317, 652 301, 000 2,085 | 158, 219, 500 442, 357 
Merring, Salted: -.. 2... -s 419, 766 6, 796 50, 000 400 2,905, 166 37, 532 
Herring, smoked.........., 1, 165, 000 29. AMOI: to. <a ne wea well tarmemiomete 1, 279, 600 30, 800 
Maekkereliinegh 22. c)s<cis cell Saciciemoce cee aa eeeaeinae | 114, 865 7,126 1, 390, 370 79, 590 
NIEORGION, CU men aera eee ciaa ees Be conbcnedlasoseosadcnnes|leconsccace 333, 000 21, 900 
Mem adenmatLeshins secre ste | acissaserlsere siete \Eoeres Sees | 900 5 240, 900 1, 805 
Memb aden salted cassie ol \oeiebine cine: ioe leanne ceerte Loe dame stealer nek Keene Meee 5, 800 67 
iRerchraw hit@enss.ceencmccos lnesaec onsen nen leoeeenenes [ses cek cn ecteecelee eee 400 30 
Perch, V.ellOw oscar ae cere aaa ||or= a/oe ee Ree eee cetera leaps tabicsal seers 450 30 
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Table showing by counties the products of the fisheries of Maine in 1902—Continued. 

| Washington. | York. Total 

Species. | 
| Lbs. Value. | Lbs. | Value. Lbs. | Value 
{ i | 

| | | | 
Pollock, fresh ........-<:----- 1,304,035 | $11,880 364,100 | $4,152 4, 333, 372 | $36, 729 
Pollock, salted o..22. 27... 216,740 | 2.548 | 39, 425 1, 028 | 1, 042, 999 | 12,394 
Siiny iat fy Soe ae eee Oe ae ea 13, 115 SHODB ules eo eaeellgney Sire Oe 60, 768 | 13, 394 
Soult hh Sse sees coe Cees neae SeEOcso Cees PE I oe Bat IE Gig Bee 5 | ad 8, 100 56 
Shag ineshy ..2t seca ces | 87, 599 | 3, 531 950 | 18 781, 399 | 26, 128 
BAO Saved ee preemee = seca | 1, 200 | AB Kise Meet eerste eee ee errs eae | 67, 600 | 2, 831 
SnClitiose cecoer he ci enc acess | 2811 DO no BO sODE le shes ee ee es Wes Sepa ss & | 1,125, 268 | 1038, 055 
Striped bas: aes 160 | 16 15, 715 2, 650 
Shieh SOHN 5 ks oes SE oats MES noe sees See wk Dr acne, SU UE we PO escees ge F na. bs ere tie | 4,700 | 495 

BUI ORS Eee wane st enc beie eek: ae eee See See \5 Les Se ea tee Oe | 8,550 | 132 
Shicop to aos lee ee eee ees See mee eee rae eee | 74, 500 5, 200 | 642, 784 | 44,613 
TOMCOGd...<.~-- = Se TASE Ss 79, 900 798 ee eee ene | 184, 540 2,521 
SVN NON Oe orate pores acrane vere cere esa crctapeshrcrs nies IBvevsesiseteers | 8, 000 IZ 91, 500 147 
[Risse ans has We ee Sultan, Sea cepe cen pagar 0, 500 150 20, 500 | 150 
MMODSLELS) sjxiciis sis 2 tert Sawa 2, 956, 908 252, 248 618, 809 52,795 | 12,163, 389 1, 066, 407 
laren res hiss me ne nnee | 347,500 | 11, 504 | 144,654 | 8,329] «4,551,360 59, 269 
Clams snlte@ se secs sco | 108, 640 | ADM hie cece oats cia s 5 | sinc aoe oe 6995, 200 35, 217 
SOallopses--ct es teceneeas =e | 7,880 | wle)3) | Goo seco sees aeons e114, 656 14, 013 
WWAMRMEG Souk Ue sa cice csnsee oe ee ere tect ns Bereta sks | 85,000 | 1, 000 | a 85, 000 1,000 
PASE Coen eros Ke eerek sea si<| aie Saeed |lewidad cece Peretti: maaan See eee | 16, 056 129 
UTES Ree Be eee a Eee 3% 599 | 326, 800 | 1, 609 1, 839, 622 17, 849 
Sound ssp 65.8 oe ese 489 | 29,900| 3, 080 250, 329 19,510 
PRODUCES Noi aes Gaels toes | 2) yer See el een aie 7, 887 287 
(Oily 8 oe a Be eaten eis Hesssrbors 300 14 | € 9,300 314 

Ro tallerstn test ce = | 733,449 | 7,804,284 | 182,596 | 242,390, 371 2,918,772 
| | 

@ 455,136 bushels. b 99,520 bushels. nN ¢19,109 bushels. d@ 8,500 bushels. e 1,240 gallons. 

THE PRODUCTS BY APPARATUS. 

Lobster pots were the most important apparatus of capture used in 

the fisheries of Maine in 1902, with respect both to the value of the 
catch and the number of persons engaged. There is also more capital 
invested in them than in any other apparatus except pound nets, trap 
nets, and weirs. In most instances the pots are set singly instead of 
by the use of ground lines. The catch taken with pots, including 
those set for cels, amounted to 12,334,629 pounds, valued at $1,075,630. 

The catch with hand and trawl lines, which was next in value to 

that with pots, was 53,895,369 pounds, valued at $807,799. Trawl 
lines are fished in the fall, winter, and spring, but when the warm 

weather begins. and dog-fish make their appearance the trawls are dis- 
continued and hand lines are employed. During recent years dog-fish 
have been a great source of annoyance to the trawl fishermen, as they 

destroy the bait and also attack the fish on the hooks. Thus far they 
have had practically no market value, but experiments are being made 
with the view of utilizing them for food. <A firm in Nova Scotia has 
recently canned some of them. The fishermen advocate the enactment 

of a law providing for the payment of a small bounty by the general 

government for their capture. 
A trawl usually has from 2,000 to 3,000 hooks, placed about 4 feet 

apart, and in ordinary weather it is allowed to remain set from three 
to six hours. In fishing the trawls are in some instances ‘* underrun;” 
that is, instead of being hauled aboard the boat the fish are taken off, 
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the hooks are again baited, and the line is returned to the water to 
continue fishing. This is done a number of times, or as long as fish are 
being taken in satisfactory quantities, before the line is removed from 
the water. Line fishing is followed in both the vessel and shore fish- 
eries, but the catch in the former is much greater than in the latter. 
The species taken in largest quantities with hand and trawl lines are 
cod, haddock, and hake. The sounds or swim-bladders of the hake 
add materially to the value of that species. 

Pound nets, trap nets, and weirs took 145,845,269 pounds of various 

species, valued at $479,347. Of this quantity 143,719,800 pounds, 
valued at 406,186, consisted of herring, most of which were taken 
in Washington County, where they were used chiefly in the sardine 

canneries and smokehouses. | 
Hoes and dredges are used in both the vessel and shore fisheries, the 

former exclusively in taking clams and the latter in taking scallops. 
The catch with these two forms of app:ratus, including 85,000 pounds 
of winkles, worth $1,000, picked by hand, was 5,746,216 pounds, exclu- 

sive of shells, and was worth $209,499. 
In the seine fisheries the yield was 11,548,835 pounds, valued at 

$143,962. Mackerel and herring were the principal species taken 
with seines in the vessel fisheries and smelt in the shore fisheries.’ 

The catch with gill nets in the vessel and shore fisheries was 
4,344,304 pounds, valued at $103,635. The most important species 
taken were mackerel, herring, shad, and salmon. The average length 
of the nets employed is from about sixty to one hundred yards each. 
Cod gill nets are used to only a limited extent, as in recent years they 
have proved unprofitable. ‘They average about sixty yards in length, 
and are set on the bottom and kept in place by buoys and anchors. The 
floats, of which each net requires eighteen to twenty-five to support 
it, are of glass, and cost 18 cents each. The nets are set from 1} to 8 
miles from shore, being moved to the latter distance as the season 

advances. 
A number of less important forms of apparatus, as fyke nets, dip 

nets, hoop nets, bag nets, traps, spears, and harpoons, were employed 
in the fisheries of this state, the catch in the aggregate amounting to 

8,675,749 pounds, valued at $98,900. 
The following tables present, by apparatus of capture, the quantity 

and value of products taken in the vessel and shore fisheries of Maine 

in 1902: 
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Table showing by counties the yield of the seine fisheries of Maine in 1902. 

265 

Cumberland. Hancock. Knox. Lincoln. 
Species. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
RVOUMGerSHeee ile 290 $11 18, 550 $289 6, 300 SIG) | eetee rs see cate | ees 
Herring, fresh ...... 835,000 | 8,855 | 875,000 | 1,500 | 1,620,000 | 6,480 | 4,126,000 | $15, 975 
Merningeasa ted aoace|seceecceses| aes cmise HOU O0 es O9Salaaseceee se | sisisceeeicts Irs /crspsjaterteinne | Sse atereree 
Mackerel, fresh..... 2063100 ALON45 2h | ease aon clare eacee 22,000 | 1,400 | 293,000 18, 500 
Mackerel, salted .... NZ OVOOO PS O0 ON Paeatece acl eee neon 4,000 400 150, 000 10, 500 
WIG NAGE les saghoonsllonsdsacuoga K#Basaass Hacanecesvalsadeaona See BEeee seal Hecerese 240, 000 1, 800 
THON Sakasaoabeeoe 3, 500 ull seeicadasece waacaTee ee ee ee nes seme) Cenenemene neeocer 
Shadisaltedteesaces. COX O00. ||), TGS ls ooatenenbellsnooaces [Esacaeseeene oe eseeaeees | 7, 800 371 
Simelitreesecnscee eee 62,000 | 3,090 3, 400 312 5, 000 400 1, 800 200 
FROMCOGe ie ee seseee. 1, 030 Gy aa eee pn beodd Seaoeees Jacecceeeeee [esses eee |----222-222[--2- eee 

Motels os cesses = 1, 328, 920 | 30, 140 983, 350 9,199 | 1, 657, 300 | 8,806 | 4,818, 600 47, 346 

Shore fisheries: 
Alewives....<....-.- 38, 000 BLUES 6 aes abd] | Ueneeces 180, 000 QE OUI arte lees cere 
JOY) hoch Sams ee eee 200 GH ers oer eats |i oie, Seti Searels sree | ss cts secre oe eel EO Se ae 
Mlounders@s-a.sa.s5- 14, 925 320 433, 300 8, 8385 31, 625 645 7, 800 234 
Herring, fresh ...-.. 188, 000 882 76, 500 360 759, 000 3, 000 92, 000 350 
Herring, salted ..... 5, 000 2a Beeanosiececlies aactae ea Nec emacs anSaces Jbaasssacden)|bdas5cac 
Herring, sm@ked.... 98, 000 BS OME aera See nese | es pees a2 ee ee Ie ose ee | eerste 
WIHOKEGRS Sas ao ceed SeScoRen ada ldeBceted | Gencrecnece Rate ee ne 700 TOY Bee 32 al oe ae 
POMOCK EES. seeemeee 7, 000 litets acata piety oacectee 5, 000 35 120, 000 3, 000 
SCUllp iene -\-els eee 6, 909 G0 ba Bop Oe Ca So lau deporte laeaccronca ocar cad losceeeee sal odocaac 
Shadmireshte-escsace 6, 400 DAO Becta eer Race ctewe | ee ee aemine nee tee oe noes Gen anes seer nae 
Shad salted’ so. osencc 7, 600 | SOOM Beets lee Satie te steeeee no ee a eater | bone ean mace Eee memes 
Smelittesses.sescees 97, 950 7,017 160, 455 6, 963 48, 300 2, 900 101, 135 7, 565 
MOMCOGLE: sa... Heese. 12, 015 SOE | eee ate eter Beene lace ce neccmel answers 500 12 

MOoOtalesmec ence ose ss 446, 990 9, 865 610, 255 | 16,158 | 1,015, 625 7, 550 321, 435 11, 161 

Total vessel and 
SHOTeReese cece c 1,775, 910 | 40,005 | 1,598,605 | 25,357 | 2,672,925 | 16,356 | 5, 140, 035 58, 507 

Sagadahoc. Washington. » York Total. 
Species. 

Lbs. Value. Lbs. Value. Lbs. Value Lbs. Value. 

Vessel fisheries: 
FOUN GEIS Planet faecal reese sisi] arte a yaieerei| sieve iets Seal Secs eines! eiacees ceiercagenes 20,140 $426 
Horning wireshuerses: |seencen ee: IAS aici meee meen HE ee ey | 8,000 | $200 | 6,964, 000 28, 010 
FLOrE ose lte Castries ices eel issn ors) ber aa ets cise Se mesic us lease niciec cilvecisursine 591, 400 7, 098 
Mackerel irestrrss salem ts steel Sot e soci mars am mretsts <\[ streets » | SHS need| Seisceeee 521, 100 30, 352 
MACK erelk SANT Clearer |e cretets tet aterciall ae eeiiere clea en icte o iall ete itie e,cm\| semen o atte | waar one 333, 000 21,900 
MMe nA ema esee esa acetate cetera lense cea lees aces eamateters allies ce seelote dee at 240, 000 1, 800 
IAGING CE  beScdaodae lnoosnoboce Aobaonece| saocaescas beacioossl eesosonaca basecsee 3, 500 25 
SHaGdesaltedes rs < .5| Gos aaistectecilere wie stevia ears steeieclell cau store cull eisiecte-e Slseloceeminen 49, 800 2, 046 
STG ees eee inne em ise hontvallaics aad er tet a dew acatedlencucece 72, 200 4, 002 
ROMEO se peeeeeoaaws eae esee cee |ceemsoealmeee cass ss |ohelae esl a dethe sic loas gost 1, 080 32 

Total.....-....----]--:-------| sBabAodollosecéccacd Sreocose 8, 000 200 8, 796, 170 95, 691 

196, 500 1, 090 
Saae 200 16 

Mioundersiees- 2 2. o- 489, 650 10,114 
Herring, fresh ...... 3, 500 25 | 180,000 709 | 120, 000 600 | 1, 410, 000 5, 917 
PVEerrim oe Seube Means a cise sales or |e loeoine i> c oe ieenieeialls oserie ns fiskcsace-cclioame cues 5, 000 25 
errimeASMOKCAs .eo|e oct css 2-5) see sos 20, 000 | AQ me cece ccc joeetere ee 118, 000 930 
MaBCKerelisacciccsecee 400 2) || Sere tetets ae =| 'aciasiarerer 5, 000 200 6, 100 235 
120) thoYel ce Sao nesaseol bosDosener |e seeeeee|eee eee eee) eee ee ee |oe eee eee |etetsrereiee 132, 000 3, 093 
SOM PONG es smog aaah acoo||aosdadanad lsoeeHobnllaquencdobd|sa-Seons)| beooeenens eacouod 6, 900 50 
Shacmaineshive..---2e 1, 600 BO Wisc ca cond Sodesachlssaaceuaae |sacacasc §, 000 290 
Shadisalted’s. 2c saclo2- ssn ctec|sossce as SS coS Sane Baeneaes BSAaSSenGal Seen 7, 600 320 
Smleltise.sssees es ecn= 7,300 750 5, 060 607 te ceSen see temee ks 360, 200 25, 802 
MOMCOM ees owes cele ee eats eles [acaacoed he cocorand ecmanrcdl icc ocerortsc socenods 12,515 389 

U to} #2) |e eres ere ee 26, 800 950, 207, 060 1,787 125, 000 800) 2, 752, 665 48, 271 

Total vessel and | 
shores ssc. eee 26, 300 950 | 207, 060 1,787 133, 000 1,000 | 11, 548, 885 1438, 962 
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' 

Table showing by counties the yield of the gill-net fisheries of Maine in 1902. 

Cumberland. Hancock. kennebec. Knox. 

Species. = 
Lbs. Value. Lbs. Value.| Lbs. | Value. Lbs. Value. 

Vessel fisheries: 
lemring: Tress srcpey= = 2) arene states E ete = = 365; 0004 Bl0, 94 plesace ce cclkwee acces come einealeee ater 
Herring, salted.......-. 47, 000 $700 G3; OGM) MO iSO neem enc ow 16, 800 $280 
Minckenell 2. see sceea ees 434, 100 23, 240 SS satay aU ues oes | 0 ee eae eee 31, 384 1, 880 
Menhaden, salted....- 2, 000 VO) 2 cnccsecwed be cemoe Clap eetostleeas accu BES perce nee 
Shad, fresh......-..-.- 600 743) eee eee Vee sees |s9e= "scr saeneoee| Sess soon |Sos5<565 

Total osc ccewesescecice 483, 700 23,978 |) 1 961, D7 83; 884i eis o = alee r= 48, 134 | 2,160 

Shore fisheries: 
JRE Alrkesh odes Mun eoa ose ooSaadcos | |ssasaso0od| |ssadsogensos|lsboope.d= 250 RO! | osteeeemenileeweresae 
Polen os Rhes Wee eee ee eee eel rete a epee eae eel esperar tall tae le ereretee 13, 500 180 
Herring, salted.......-. 20, 000 150 66, 600 1,000) denon decleSee <ter 42,500 688 
PET SIO CO, ra yccre|| Slasote wore rsa orem tatoos elf eres epee eral were rereretall eerie Stes lale ete 15, 000 240 
Maekerelis.cecc se. eens 26, 500 DAO lines sare | Saeed os cee eaten 900 45 
Menhaden, salted... .. 2, 600 AO Woe A tew ire jacidlcieiecamcnilbe = 6 -dleeh sent lasee Sees See 
Shad etreslee so cecicee 6, 900 S10 ial eeceeemer aarti 12, 400 589 |} 1,600 64 
Saco ceyliereeaeees SOSee ec oe oy boeel sacs acaccc 5, 000 220 weeieesee Ieemeeeee eee ke cpcallstSckoce 

Mortal ec s< SPADES HEOS 56, 000 1, 895 71, 600 1, 220 | 12, 650 595 73, 500 15227. 

Total vessel and 
SHOTEIScr ceweeies | 589, 700 25, 870 2,033,171 | 35,104 | 12, 650 595 121,624 3, 287 

} 

Lineoln. Penobscot. Sagadahoc. Waldo. 

Species. a 5 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: ‘ 
Mackerel (o6-ce-2-ts ems 61, 700 $3; 400 esac ssa asters 10, 850 P54 Dy al) carapace term beets toler eee 

Ho talleeeyemense ee = 61, 700 Sh 450 |e ees sweets 10::850' |} ----545 lives cues eeeescee 

Shore fisheries: 
Alewives, fresh -...--- 
Alewives, smoked .... 
Herring, smoked...... 
Mackerel -..--.--: Sect op 
Menhaden, salted..--.-. 
Perch, white ......---- 
Perch, yellow ~. -...--~ 
Siibaciere’ ss seoeeneaan 
Shad) dneshi~+-----.2—- 
Striped bass..........- 
StUTSeOMiss.. sccceees = 

Gwar Sa. creer os 
Suckers mi meng ccc one cose 

TROPAME Sec eixec css Sere 57, 500 1, 950 2,134 471 96, 055 5, 048 42 9 

Total vessel and 
SORE oem wee cee ios 119, 200 5, 400 2,134 471 106, 905 5, 588 42 9 

Washington. York, Total. 

Species. 
ibs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
Werrime, Tesh <2 sane ectece mine 30, 000 0) eee een eel ey See 395, 000 $11, 285 
Herring) salted sso. ces sect 14, 800 DG 4|2 So ecaisise Se | ete siete 1, 641, 100 20, 855 
IN EEG Riss fell ae Oe ae oe ee ere leaner enlace cece bo 81, 200 $4, 450 652, 755 36, 815 
INeniinetdien | Sal CEG) sew nc iereee ices oe cient eecion | seerae nee teneeenisee er aonere eae 2, 000 10 
Sho Giregh! .\. cp sccumbweeeacere We sae cel eee ea een are ea etal gra a ee 600 25 

TOGA. ic. cisniasabpeis bie iste sis eieismis 44, 300 526 $1, 200 4, 450 2,691, 455 68, 990 
— oo os | — 

Shore fisheries: 
Allewives: fresla so. 55 2 cr. cmtate rete ral lernctarsre:s re coe ele Saeed eseiteaererstepetesat | alors reeeaes 1, 050 26 
Ml ewinesxsiMolked onc qc cat neaocere Sewn cell Deneeeee oe eeaen cee ae omeemee 8, 000 175 
Godisiresh esc s.occce econ cece wel seen Sein lelemateyera sel 1, 000 28 1, 000 28 
God salted? oc ss.cteSs.eee nse ses| seweemaoaaae (eet eee 1, 500 50 1,500 50 
enrin oe ces he rmcccmemec ane 600, 000 6, 088 138, 000 860 751, 500 7,138 
PLEnnim ps Salted! aero, stsecimleie ss 342, 266 5, 700 50, 000 400 521, 366 7,938 
LEI} Od ofp yim eelo) (30 See en eee Boe oma besca Gacnsoncaolaocoescise senllocdgncasus 16, 600 370 
MB@kGrell fo 2 aaa cicaaSn:e miseaic' |G ccsteeeocme tet seer 27, 300 2, 385 60, 700 4, 285 
Menhaden isalited! =. Soc-:2:<< stom aoe see ee |e seers elie | cretelete eieceletonats ABs caeeaee 38, 800 57 
IZ CON PIV A SVL IE See eR DEE Eee earcor aD oenal Mscacercenc| Poobeccsctcddl lootcotdgsc 400 30 
RTA teh a aoe Ss oooe ene Boe uel Hess paseca Goduasbconlloqoasccosnadiioscoccocsc 450 30 
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Table showing by counties the yield of the gill-net fisheries of Maine in 1902—Continued. 

Washington. York. Total. 

Species. = 
Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries—Continued. 
SAIMOUM ena se eee cee ok 2, 202 ee la ca LR) Ee 4, 378 $1, 029 
ShaGdsireshisessces- cheeses sos 86, 000 3, 460 900 | $15 230, 300 8, 793 
Shadhaaredie ies ack ee es 1, 200 BD aes Se al cme erie | 6, 200 265 
Siniole wee mete ee a eee 33, 000 : | 33, 000 2, 655 
plasloysto. Oh SS ee ekg saeee ana aaic| ys ameter 6, 950 990 
Stuirerenne sass tee ce sae ais singe [he a alo mrorsiane 4, 200 475 

(OEE a5 Sostet a oeenooce el c= sessicne: 455 281 
SHCNAT hatte eeauore te Ta dBee Osea Seececeace = 1, 000 30 

AMO} AT eS Ae eta cea ta eae 1, 064, 668 1, 652, 849 34, 645 

Total, vessel and shore....... 1, 108, 968 4, 344, 304 103, 635 

Table showing by counties the yield of the fyke-net fisheries of Maine in 1902. 

Cumberland. Hancock. Lincoln. Total. 

Species. 
| Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: 
MlOUNERRSS. sos eae eee 11, 000 $275 4, 900 SOSH eee yee 15, 900 $471 
SCUl pre 2 - ae eee ac meee cline nee 1, 200 (\ ae eee eel rarer 1, 200 6 
SMOG i ans eee eda ee = os loo aeae el lo adoades Reeee aera eee 500 $60 500 60 
FVPREOEL a. mas ooeconicabeeecetecelecsccsmalleemerece es Ree osro 16, 800 160 16, 8090 160 

TO rere toes srane cesses 11, 000 275 6, 100 | 202 17, 300 220 34, 400 697 

Table showing by counties the yield of the pound-net, trap-nel, and weir fisheries of Maine 
in 1902. 

Cumberland. Hancock. Kennebec. Knox. 

Species. | 
Lbs. Value. Lbs. Value.; Lbs. |Value. Lbs. Value. 

Shore fisheries: 
Alewives, fresh ......-.-- 30, 600 $215 112,683 | $1,132 | 2,500 $30 9, 000 $180 
Teves SIMOREC! oS ha5 (bons somean|eme ace oe 95,650 | 1,574 |..-.....|.------ 105, 000 2,100 
suvter-Msh) ss 6. ----s= == 
Herring, fresh*....--.-=2. 
Herring, salted .......-- 
AV KTP OL 2) 00) eee anes Oe 
Pollock, fresh: .--- 22. :2- 
PalMON! | oe se eae cee ne 
Bhan Mares cane ke seek 
Beli oat a caels 
Striped bass........- 
PROG Ere pea 
iWalaitinap ss 2/92: 2 ac oreate's 

TRO UA eyes tn  Sers ning re 565, 695 Tekan 8, 515, 812 | 44, 682 | 21, 800 660 | 5,160, 475 22, 493 

Lincoln. Penobscot. Sagadahoc. Waldo. 

Species. 
Lbs. Value.| Lbs. | Value. Lbs. Value.| Lbs. | Value. 

| er 

Shore fisheries: 
Alewives, fresh ......... 2, 500 Ba ero soteletee s)0 73, 500 $579 | 9,100 $91 
Alewives, smoked....... BSN GUO yh ligt kOlohne srmecres| Gemcnct 100,900 | 2,051] 9,350 185 
Taji hoist) s eaege eee ae- cl Benemeec ees : 

Wiqunders: --232-252522.< 
Herring, fresh 
Herring, salted 
IG ols 02) Le rc - 5, 800 325 
POH ROK TEED eo sia--o= hie 24, 000 60 
Pollock, salted.........- 6, 700 200 
Snes See ae Sel | Ree 
Siradaiineshia= cee cccme oe 112,500 | 3,517 
Shad, salted 
SMC -jocc sseeseeeme wees 2, 700 335 
StimpeGil AACS Sees smcsceus pospeoas toed |pooceroe 
Stue Conse et cesecce wat alle eee ce aloe emcee 
SUCKETae pose. Stee etalon Matec eee wisiecta |b aiSpweas 
SOMA O Weta wireless ra =tim 300 5 

ROUAES ca:- wee acetenas st 3, 960, 200 | 25, 282 1, 399, 266 

56, 300 

1,776 406 
399, 950 | 12, 603 | 

4, 000 200 
8,335 | _ 850 
8,205 | 1,002 

500 2 
2,550 102 

200 3 

24, 656 

2,000 | ae 40 

“20, 004: |" “4, 402 

S772 Mas Dee te f 

40,604 | 4,721 
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Table showing by counties the yield of the pound-nel, trap-net, and weir fisheries of Maine 
in 1902—Continued. 

Washington. York. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value 

Shore fisheries: 
Alewives, fresh ........- 55, 500 304, 103 $2, 784 
Alewives, salted ........ 202, 500 202, 500 1,075 
Alewives, smoked ...... 42, 000 406, 500 7, 830 
Tehbinetatiols -pogeneasaosallaonoaososeesec 7,780 382 
Od aiee cece ese scces| Resist eiceseete 250 8 
Cunmners's.sscoosccceceac|tnescaneeeserls 20 1 
MIGUM GETS eee eeesceace 1, 200 4, 200 66 
Herrin ps treshvssccccs ces 124, 378, 850 142, 428, 500 375, 570 
iMerring-jsalted o5->-s5-—- 63, 200 146, 300 1,616 
Herring, smoked........ 1, 145, 0CO 1, 145, 000 29, 000 
IVIACK CLC lie eee eee = stata esis <inlesicieieeeiee 149, 565 7, 893 
Menhaden. .-is<eacsaacdlseese ce jete aie 900 5 
Pollock, fresh....---..-. 38, 080 86, 780 573 
Pollock salted ss saiee ere crews ait =ele l= 21> 6, 700 200 
SalMOnesmeccceecnoscee 9, 453 54, 930 12, 035 
Shad tines heresies 1,575 642,475 17,018 
Shadssalted eee escseca. Wi efajeresicictavepeie 4, 000 200 
SmeClit(semassucesece-eee 162, 930 208, 811 21,174 
Stripedibasseseessaccmem cp esaeemaceece , 905 1, 032 
Sturgeon sas e sacs sesieiss treme 500 20 
SUCKEIS oa s cee ce caee sa cmmoecinenee ees 2,550 102 
NOMCOGeeeeseciosceeee eee 31, 800 42, 900 616 
Wit a yo cioc So aare Se selllereieiateversls's ecless 91, 500 147 

Motel Asscaresccisicteee ccs 126, 132, 088 145, 845, 269 479, 347 

Table showing by counties the catch with dip nets, hoop nets, and bag nets in Maine in 1902. 

Hancock. Knox. Lincoln. Penobscot. | Sagadahoc. 

Species. = 
Lbs. |Value.} Lbs. |Value.| Lbs. |Value.} Lbs. |Value.| Lbs. | Val. 

ee 

Shore fisheries: 
AVG WAV. CS INOS Mie cial Siemiaiseresiel| snaicers 30,000 | $132 | 363, 000 
IAT ENVAVES Salted as |Beecricteselesicce ere 160, 000 1,200 | 48, 000 
Alewuvesssmoked slo ceeccns-| essa 20, 950 549 | 12,000 
Bloundersics.c<.. 2, 200 POAT | lectarerwie eeiel eceretersiere lisiaterare Stare 
Ferrin esses ce eee sce 240, 000 G60 Seeinswcerse Sse Seal eermcceciee 
SMECItRacccsecensse 69, 200 | 6, 896 11, 100 888 1, 300 
Stripedsbasssecjcres aiseeeemcc le ececrne | matress eiemsteey= 100 
TOMCOG so. see nsec 15, 900 164 2, 300 23 1, 200 

MO tel Saceasicrects see 327,300 | 7,744 | 224,350 | 2, 792 | 425, 600 | 3,167 | 48,860 | 3,081 | 72,875 811 

Waldo. Washington. York. Total. 

Species. re 
Lbs. Value. Lbs. Value. Lbs Value Lbs. Value. 

Shore fisheries: 
MMe wives, fresh. sni-aeanieeee| eceismare 43, 000 $305) |pwetrsmsia| Stes sree 498,000 | $8,010 
ANE WAVES iSaICEC eal eas srre steel terserere se 452, 250 2.100! lBeseascasleeaecoes 660, 250 3, 860 
Mlewives: smoked 4|/52 Se seeeel essen. 72, 400 it! TA epee rarsisiall sects 105, 350 1, 897 
Hlounders'..2..0-26 800 $8 50 DES SSR ee eecree 3, 050 34 
Herring 6, 030, 500 LB T/L. Ua | era traretereiera||narerieteiee 6,270,500 | 14, 437 
Salmon 200 20) sehesonealoseore ae 200 20 
Shadiecees: scisscrcicmne 24 Pe ere as (See 24 2 
Smelitve:cenceewecee. 80, 520 105282) |Boosieaccs| seeetesee 231, 821 24, 208 
SUVIPed ass oo cssic.- oo iSreisioe cic teoese | eteiwecsie ll Sisinie =p teers arora ll otarepee acer El cients tote! Srstsietetensts 100 12 
Tomeod. 48, 100 AA SUE ieee all a avetene 100, 195 1,213 
TG StS Seen een ot | eed eA ee 500 $50 500 50 

TWN a eceeaoasese 48,461 | 2,959 | 6,727,044 | 28,079 500 50 | 7,869,990 | 48, 683 
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Table showing by counties the yield of the hand and trawl line fisheries of Maine in 1902. 

Cumberland. Hancock. Knox. Lincoln. Penobscot. 

Species. 
Lbs. |Value. Lbs. |Value.} Lbs. |Value.| Lbs. {| Value.) Lbs. |/Value. 

Vessel fisheries: | 
(Chiintein.cseennace 150,900) $865). ----.----|----2-- 1, 083) $52 SO OON SIOb eee laseeeee 
God) fresh. =. 5 == 1,304,800 28, 303) 1, 193, 218/$20, 1501, 899,113) 29,310) 930, 200) 23, 169,11, 500 $230 
Glool, SENIGele von oe) Ban osesecloseasoe 4, 394, 402/108, 645] 207, 602| 3, 841/1, 053, 300| 81, 565)...--.|..-.--- 
C@ummenrsiee ee ss secre eS sase| GaSe eooesa Sonoeee 633) Pi Ae ea San|lysBsaeo |e roots 
Cusk, fresh...... 545,050) 8,292} 91,216] 1, 089/1, 088, 684) 13,290] 196,260] 2,269|......|....... 
Guskersaliiedeesse|ssosen ees. eendanns NS TGS ORO ASR), L7H esas coaoallosseauulssseoellecoases 
Flounders ..-.-.. 38, 000) 15 5, 300 111 333 UO) Sen eBaad acoBsd Hosen ideemade 
Haddock, fresh .| 1,763, 250, 35, 832 167,012] 2,053} 536,974] 6,535) 333,250) 3,837) 5,000 100 
Haddock salted si. ssians--| meni 101,359] 1,249 68, 805 HH) BS aeneaes IBeAc aor boease lebanese 
Hake, fresh..... 2,390, 950] 20,358) 4, 052, 270) 11, 859/2, 185, 246) 18, 999)2, 567, 200) 18, 575) 5, 000 100 
LelGW eres teeculiitey WARS ee Seeeceallapacons 1, 163, 839} 11, 948 94, 588 Boole wee mas cmc te losers lereiecae 
lait see e ee. 27,705} 1,881 22,065} 1,717 9, 363 664 5, 580 AAD WAGE Sia son eee 
Pollock, fresh... 451,975) 3,978 200, 854) 1,765) 530,892) 3,248) 131, 000 820 11, 000 110 
IROWOeksaltedss| esse cerce senses 660, 674| 6, 633 7,010 70 3, 800 5) see asaeeeee 
lbhyengsosonbeses 493,125] 3,883 139, 380} 1,856] 358,412} 5,096} 148,200} 1,134)....../....... 
Sounmdshesseeeece 61,421) 3,153 39,185) 2,991 45, 684) 4, 207 25r 20 Tea Gee Seas 
PROMPULES eee tists | efarsieeinie seri sine late 4, 632 DDI Mean hia ee ede de |Seeoaetoal laEercollsaSeade||sGanooc 
INISIN TRO Sco tages leasodasasallscesenollancaposcdallsosceoe 4, 806 Gils Secance etwas cre ssiele liserstsraree 

Mota sucess 7, 182, 176/106, 060,12, 341, 571174, 442/7, 085, 248) 87, 790)5, 451, 100 83, 190 32, 500! 540 

Shore fisheries: | 
(ODiFIRIN Sosa gabe 146, 700 EO! erorefetavoie wie is = etevssave 2, 900 IU PR easeadhallorococsloscace ceased 
Cod) fresh ..).... 1, 262, 400] 20,911! 1,050,100] 19,785] 575,215} 8,434) 224,900) 5,947|......|....--. 
Cod sanlte deen .| eee eeaee|| ne nenae NO C00) 0, F515 aaosoasac|looodcos 101600 |0838735| sane memes 
@uskstreshe=3s=- 125,500) 1, 572) 5, 900 84 36, 292 470, 3, 100 OX isasese| obc5G0c 
Guskasaltiedoesc.|5-s-sececsescaces 4, 000 (UO secsaecsa Wsacass 500 1 WP | reeset eae 
Hloundersese sss | poe cease ne| eee cece 9, 900 nS) ee |B eae emrsaeecel lochs jacana |sscocos 
Haddock, fresh .| 1,050, 500) 17, 564 510,400) 7,280) 488,185 67, 900 B52 teeiepaei|aieistociees 
Haddockssalteda|-.cs-2)..2-|se- ose 16, 100 IVE BesRmecoe 3, 200 (i eeece occa 
Hake, fresh..... 596,300) 4,390 595,507) 8,310) 861,160 72, 100 (sbi lphagad eaeuace 
Bey, SONINOl a anal Baonuoseudlasessoe 140,000] 1,548]......... BO: A) DIVES eocleaseocc 
Halibitessss- cee 5, 705 458 17, 333 971 3, 0380 600 ADI. crcrsiellecteeeiats 
Pollock, fresh... 608,650) 3, 937 238,100} 1,657; 184,116 33, 650 2bDiie Serlleeesecte 
Pollocksspltedee |e ose ce sl ecee ae 47, 000 AiO | eeenetoorse 58k 2001s 275 Seas ae eee 

98,686} 9, 869 21, 300 Wa200| ole OS eee lees 
SC nano rea laa seer 11, 100 Bo Siocoa neon eabeec oocost.. 
| 36, 380 521} 149,795 17, 500| 14022255 |e 

17,021) 1,091 17, 314 bva40" T0l4 eee cel saeeree 
500 US | retewicterris 2, 400 Nb) eessa ssacecc 

Peds e coe ap eened Saas cued ae 11, 250 2G MERE aceaae 
ScautteSoe eorseu bsoadodcs 9, 000 SU) PRB e ee eee Se 

2) 2,890,927) 54, 610)2, 300, 407, 30,587) 773,840) 27, 703)....-.|.----.- 

Total, vessel | 
and shore .../11, 059, 146)156, 612 15, 232, 498/229, 052/9, 385, 655,118, 377 6, 224, 940/110, 893:32, 500 540 

Sagadahoc. Washington. York. Total. 

Species. | 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
(CHITIN poseoebec OW 000. CHD | osesneenecllesanoacs 82,250 | $1, 498 293, 333 $2, 730 
Codifreshes-.--: 167, 500 2,790 142,132 | $3, 115 820, 950 22, 894 6, 489, 413 129, 961 
Codhsalteds as |sass seee seen hea 468,400 | 11, 758 8, 000 315 6,131, 704 1656, 124 
(Cincy AS SAS Be oe emocbs lboodasdd ooo coSc ono latcooere SEcne EE Snod SenomccrtsS 633 22 
Cusk, fresh...... 27, 200 370 745 16 178, 850 2, 429 2,128, 005 27,755 
Cusk:saltedee eas Doce ceca. eae eleciee 1,185 Dye ee Reine! eyes SOc 153, 870 8,045 
MIOUNGETS 2 3-52 | asceeemecs|\beee secs 2, 006 (Uh Oc RSaR Een] Meeeome ror 10, 689 196 
Haddock, fresh . 71, 800 1, 085 72, 222 1,715 899, 980 24, 162 3, 849, 488 75, 269 
Haddock: salted. 2-0 ene cect= =i 100, 875 1 309) rosaeeeaes cote es 270, 539 8, 337 
Hake, fresh ..... 243, 400 1, 990 100, 008 2,266 | 2,682, 835 20,507 | 14, 226, 909 94, 654 
HMakessaltedeenstscseec cies =oee sens 369, 195 3, 708 2,100 155 1, 629, 722 16, 634 
Haliputeesscsose 1, 675 131 48, 750 2,923 34, 410 2, 763 149, 548 10, 024 
Pollock, fresh... 35, 000 270 129, 273 1,971 199, 200 2,010 1, 689, 194 14,172 
Pollock Waalted ashes ee es |yanee cee 125, 240 1, 533 1, 900 75 798, 624 8, 346 
RefuseiWish<. 2.2)... =<: I See ayetn rata | nvatmc ee iotetererell is Brclaetates 20, 500 150 20, 500 150 
MUIVETS 2 oe aie osccts 30, 900 262 17, 63) 185 276, 800 1,359 1, 459, 447 13, 775 
SOUDOSs eee neene 3, 640 313 6.814 358 21, 700 2, 955 196, 654 15, 123 
MONSUES Meee se lanee oer eel eneassioee 355 OMe a ee o> lish ae Seer 4, 987 124 
MISINTOC Coen nce tec cece ce] saseieccs Jeceetrereee|eseeeeee bosadoeacad|ecqseoecuc 4, 806 84 

Motaliee.s-<=562 601,115 7,281 | 1,584, 830 | 30,950 | 5, 229, 475 81, 272 | 39, 508, 015 671,525 

Shore fisheries: 
Cat-fishees. oo. 20, 000 LVR Sesdesscorce anecncec 16, 500 294 186, 100 , 272 
Cod, fresh....... 452, 300 5, 935 347, 982 7,472 496, 850 11, 250 4, 409, 747 79. 734 
Cod, salted...... 2, 800 100 | 111,000! 2,850 34, 950 il 2H 354, 350 0, 721 



lod 

270 REPORT OF THE COMMISSIONER OF FISHERIES. 

Table showing by counties the yield of the hand and trawl line fisheries of Maine in 1902— 
Continued. 

5 Sagadahoc. Washington. York. Total. 
Species. — 

Lbs. | Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries—Con. 
MUMMONS [a's Kmasllistaitetserstoms 17 pei il BEE Seine eens 1, 700 $55 1, 700 $55 
Cusk, fresh...... 24, 100 $300 2, 500 $25 8, 750 128 206, 142 2,616 
Gusks salted so.) 2.2152 Igeisiaiatetaeual| ea ata sieve ie nesalllSrolefecesa retells ale ioeretmsrercllmeemeinee ae 4, 500 92 
Melsa.-s3.ceiececclbscsag ecewlecasc caine peer |e ote 360 16 3860 16 
PU OUN GETS: ase acl scieseeceeelsec cee ee 3, 716 11 A es ea Se ese 13, 616 310 
Haddock, fresh -| 87,300 | 1,055 305, 658 | 4,889 282, 645 6,017 | 2,792,588 45, 046 
Hasdock salted | oa -a5is--ci|eaci- sax 70, 300 1, 052 1,025 BY 90, 625 1, 340 
Hake, fresh ..... 248, 900 2,071 158, 982 4,115 65, 050 793 2,597, 999 28, 554 
Hake, salted .... 1, 600 55 87,000 | 1,170 8, 125 131 321, 125 5, 049 
HMaliput,=sesecacs 825 75 29, 900 2, 109 2, 830 284 60, 223 4,171 
WMiackene liar esa een osece sal aise oceloa peers aiemeeatellare cieteaeet 150 10 150 10 
Pollock, fresh...| 105, 800 674 | 1,136,682 | 9,529 | 164,900 2,142 | 2,421,898 18, 866 
Polloek, salted. - 3, 450 185 91,500 | 1,015 37, 525 953 237, 675 3, 848 
SaAlMON Ss .<c005 0 1, 260 310 
Smelities-seeees 218, 736 25, 154 
Striped bass..... 160 16 
MomyuCod sss aec- 11, 100 111 
LAVIEIS: « m1eisis< cies 25) 380, 175 4,074 
SOUMGS <n cea= 4, 065 306 1, 020 131 500 75 53, 675 4,387 
ANON aEATOU aN nates ene Ie ROR it opcha all Meee eee a Atm nen ein a na 2, 900 163 
SHMISHLO CS! Sees ona ol sists ane aieieee ll store Sle one | Rateiepate ee ieee ea laos | Semel teres 11, 250 45 
ONS scr oas cee aceon sodlece sec sae ee ec cael eepieere 300 14 9,300 | 314 

Moraes. oman 998, 690 | 18, 685 | 2,379, 200 | 35,193 | 1, 167,320 23, 944 | 14, 387, 354 236, 274 

Total, vessel : e | 
and shore...|1, 599, 805 | 20,966 | 3,964,030 | 66,143 | 6,396,795 105, 216 | 53, 895, 369 807, 799 

Table showing by counties the catch with spears in Maine in 1902. 

Eels. Flounders. Total. 

Counties, 
Lbs. Value, Lbs. Value. Lbs. Value. 

Cinmilberlandi as eane eres ee eee 10, 200 PHO | 222 ners Sesto cess 10, 200 $650 
PROM CO Gone. cape cs ceo beae Sac aeencice aces 9, 900 495 10, 600 $284 20, 500 779 
TRG OR ee iene = jae menial oie = aalaioreinc se ean See ee 3, 500 SOO aes Seite ements 3, 500 350 
1b ihoVe}a Nb oe eae eee erage Be One an ER 24, 600 “848i 25 tote ea lewaeeeaaes 24, 600 1, 848 

MR Galles sce mess eaten pairs = se ee eee 48, 200 3, 343 10, 600 284 58, 300 3, 627 

Table showing by counties the catch of sword-fish with harpoons in the vessel fisheries of 
Maine in 1902. 

Counties. Lbs. Value. 

Cumberland $36, 376 
ERGENO Kins occa eitee okie ccclsewinin 2, 437 
Lincoln 300 
Sagadahoe 300 
AONE: 5 oo pare ia slip eisinicse & is eine ia.= aw a Byeesimte Sim tele erie wise se wit ote, cists ainlensrobs wis ins into eeisereieeaiaee 5, 200 

Total 44,613 

Table showing by counties the catch with cunner traps and fish traps in Maine in 1902. 

Cumberland. Sagadahoc. York. 

Species. 
Lbs. Value.| Lbs. | Value.} Lbs. | Value. 

Shore fisheries: 
PAN GWUV.OS os. fa. c:sitararchaicietersiete enc llsalere aetaisiove|ltepietesiate 7, 200 RIAD arate tebala'=|| eretavoveis oie 
(Ofc ee ee ee ee ie eee me ee peer eee aE ne elem ae aoe 2, 500 $50 
(©1500 5c eee eee ea ia ae 53, 300 NaI SA Grea lsce Ener 5, 100 175 
CS racien ieints tate cers einen 550 BD il | Seite dara fo mieratars mel | Se Seal ease wots 
J Ooi bhioy ol(2\ cc nea Beg eae ee 1,125 DO a Sete ecclesia ieee el eames 

TOCA Se aumscck fae sasasce sn 54,975 | 1,010 | 7,200 45 | 7,600 225 

Total. 

Lbs. Value. 

7, 200 $45 
2,500 50 

58,400 | 1,100 
55 35 

1, 125 50 

69,775 | 1, 280 
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Table showing by counties the catch with hoes and dredges in Maine in 1902. 

Hancock. | k nox. Lineoln. | Sagadahoe. 
Species. 

Lbs. Value. | 

Vessel fisheries: | 
Clams, fresh .... 3,650, $100 79, 000, 
Gromssalied 52255550200 ee See 27, 000, 
SO HINGS oe eee Sl As a as cteee eee | 33, 440, 

Total....----.- | 3,650; 100] 139, 440) 

| Lbs. |Value.| Lbs, Value. 

Shore fisheries: 
Clams, fresh ....| 1,151,756) 45,579) 1, 726, 990 
Clams, salted ..., 
Scallops... =: --:4-| 

orale kes | 1,208, 956) 47,194) 2, 545, 310 

54,000 1, 200 
3,200) 415, 69,760} 8, 338) 

Total, vessel 
and shore ...| 1, 212, 606 aa 2, 684, 730) 

Lbs. ‘Value. Lbs. Value. 

15, 130) 207, 700 

51, 305, 578, 200316, 896, 325, 460) 15,130, 150, 700, $5, 952 
CEES Seu Ei leccoene 4 ancoaas fear auoc||seccar 57, 000) 930 

95,208 573,576} 16,931) 345, 410 15,780) 207, 700 

Species. 

Vessel fisheries: 

Waldo, Washington. York. Total. 

Lbs. Value. |, Lbs. Value. Lbs. Value. Lbs. Value. 

COMENTRANS [rity OST SRE ES a el EE ay (cee ae | Sane eae A ee oa sseinae 102, 6¢0 $3, 120 
“Chev eRSp Gi ENG CESS ee ee pee ge Se ed, US Re ee | ee ee Beate eons 27, 000) 1, 125 
SCOOP Siete eros seers sem arse aches meee eicleiisroe calla ee ence Sale cicce tac a lessioiemieicioe 33, 440 4, 240 

TROL ga sek eases tase age Re me ese dec mene an (Lee | | etc e eaen  e | 163, 040, 8, 485 

Shore fisheries: ise | 
Clams, fresh..... 347,500, $11,504 144, 654 $8,329) 4, 448, 760 156, 149 
Clams, salted... 3S sS550c5: 108, 640 | 968, 200 34, 092 
Seailops ....s<.5- 1. 7, 880) | $1, 216 9,773 
WY RIIEHIOS epee samo meccel see eee al ncaa siak |--22------ a $5, 000) Be 85, 000) 1, 000 

Motels shee 464, 020, 16,621) 229, 654 9,329] 5,583,176, 201,014 

Total, vessel | ; | ee. 
and shore ... 28, 500 di, 454 464, 020 16, 621 229, 694) 9,329 5, 746,216, 269,499 

| 

Table showing by counties the catch with eel pots, eel traps, and lobster pots 

aTaken by hand. 

in Maine in 
1902. 

Cumberland. | Hancock. | Knox. Lincoln. | Sagadahoe. 
Species. | | 

Lbs. jValue.} Lbs. |Value.; Lbs. |Value.| Lbs. |Value.| Lbs. |Value, 
a. | | 

Vessel fisheries: | | 
MMe] Sassen sone ae ORO S p oild0| Gem SOO | me atOOO| miata pram at acme etsts | siaieeleeetalal sre elo nia 2,700; $200 
Lobsters ........ 44,700) 4, 475, 809, 245) 70,596! 304, 067)$28, 584) 123, 800)811,575 12, 250} 1, 100 

es ae | ae Sees 
Totade Sees. | 46,700] 4,625, 822,245] 71,246, 304,067) 28,584) 123,800] 11,575, 14,950) 1,300 

Shore fisheries: ip SING,” ee a Dre niece hoe : 4 | fh 
LI Se 558 Jopece 2, 550: 140) 5, 690 284) 4, 000) 820} 12, 300 824, 105,000) 5, 525 
Lebsters ........ 955, 300, 92, 735 2, 433, 795)204, 417 2, 658, 352/250, 6380/1, 027, 050) 98, 245, 187, 600 18, 193 

MORE ie ase | 957,850, 92, 875 2, 439, 445)204, 701 2, 692, 352,231, 000'1, 039, 350, 99,069 292,600 28, 718 

Total, vessel | | 
2S 

| | 
and shore... 1,004,550 97,500 3, 261, 690)275, toe bag 584/1, 163, 150/110, a 307, a 25, 018 
i | | 

Waldo. Washington. York. | Total 

Species. 

Vessel fisheries: 
Wels AGS oo aks 

Lbs. | Value. 

et twee ween 

| 144,795, 12,031] 

144,795) $12, 031| 

Lbs, | Value. 

as 

Lbs. | Value. 

19, 300) $2,100. 

19,300 2,100, 

Lbs. | Value. 

17,700| $1,000 
1,458,157, 130, 461 

1,475,857, 131,461 
ss 
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Table showing by counties the catch with ecl pots, eel traps, and lobster pots in Maine in 
1902—Continued. 

= Waldo. Washington. York. Total. 

Species. [= 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: 
Me] Sa Mes sjacces|Geseocee ce aces eee 24, 500) $1180) sec eeceecie| ssc 154, 040 $8, 273 
(obsters =--.---- 6, 562) $764 2, 812, 113 240, 217 594, 000) $50,645) 10, 704, 732 935, 896 

TOtales- aciae:< 6, 562! 764 2,836,613) 241, 397 594,000) 50,645) 10, 858, 772 944,169 
——— } } 

Total, vessel 
and shore... 6, 562 764 2,981, 408 2538, 428 613, 300) 52,745) 12, 384, 629} 1, 075, 630 

THE SALMON FISHERY OF PENOBSCOT RIVER AND BAY. 

The number of persons employed in the salmon fishery of Penobscot 
River and Bay in 1902 was 126. The investment included 187 weirs, 
valued at $10,340; 39 trap nets, valued at $2,125; 32 gill nets, valued 

at $250; 185 boats, valued at $3,180; and shore and accessory property 
amounting in value to $2,477, a total of $18,372. The catch was 3,269 
salmon in number, or 45,782 pounds, having a value to the fishermen 

of $9,950. 
Table showing by localities the extent of ie oe jishery of Penobscot River and Bay 

um 1902. 

Weirs and 1: Boats, scows, 
Persons tee. Gill nets. Bia : ner Total 

Towns. em- : cessory invest- 

ployed. | xo. | value. | No. | Value.| No. | Value. ‘property. ment. 

Brooksville(Cape Rosier) . 2 6 $450 2 $30 $115 $595 
IBUCKSpONte ee etio- = cele eee = 9 13 830 | 15 271 325 1, 426 
@RStIMe RE sas eo cee asioe 4 4 275 | 5 55 15 345 
Biampden! 222 se-- cee. sae 30) Ssjecie cll aiseis siteisisie 3 LOW ayecomeres 40 
ISICSHOLO les Soccer es seince ce 3 8 360 3 60 57 477 
Mincoln ville sc. ce oc. cise 8 1183 61D oO ac cease ee cent & 80 200 895 
INGLE MpPOLteemacicese cece er 3 12 OO) | Sanne eae stare 3 79 80 855 
Orland eee Gesias seas ccteetse 15 23 AP LOS Aas eee cee 15 150 50 1, 305 
Ornngtoubesses eee 3 2 | 120 4 50 3 85 25 280 
IPENODSCOUEe cee caeesetiecee 16 20 | AOD erereyerctellleveforereietne 34 620 350 2,375 
SC@ESPOL eerste asisieleincs oe a= 4 6 HS IKNO)| PB oaece||sa5onuce 6 160 100 1, 360 
South Brewer ......------ Cal erersee esavaninietose 10 50 4 AQ aeraecree 90 
Stockton and Prospect ... 15 20 | De OOOG Beeece|crereeresine 2 623 430 3, 453 
IVICTON Sasa sae esse ceca 24 44 2 S0Dull eae |lsestncests 38 711 630 4,146 
Winlterportiecee oecrc ce ee 5 5 200 al 5 11 235 100 540 
Localities above Bangor... OM arreresnilsiectee test 12 120 8 OW ctersivacteete 190 

Motalk. cmediefeisemsastee 126 | 176 12, 465 32 250 | 185 | 3,180 2,477 18, 372 

Salmon caught in weirs | Salmon caught in : 
and trap nets. gill nets. Total catch. 

Towns. 

No. Lbs. Value. | No. Lbs. | Value.| No. Lbs. Value. 

Brooksville(Cape Rosier) . 80 1,120 PP ES corme|oascnccd|loocds0ns 80 1,120 $224 
iBUCKSpPOrteee. sees. sceeee 1,594 114 1,594 367 
Castine: f.deccec ese cciesier y 1, 428 | 102 1, 428 286 
iamipdenieesc:. see. eee 3% 5 17 238 52 
MSlESHOLrO mae aeeee asters 8 | y Y 98 1, 372 302 
MIM COln Ville sess ceretstee -ie1- 84° iy 203 2, 842 625 
INOKUNPORGee seer eese ss ; 194 2,716 598 
COnmbinnvsheecoodes doses: 38 88 67 938 188 
Onurin = lOMmeeeeeeeeie ee see 2 i 49 686 151 
Penobscot ....-.. sisiee 5 F 607 8, 498 1, 700 
Searsport ........ 3 j p 234 3, 276 721 
South Brewer 36 504 111 
Stockton and Prospect ... 631 SPSS 20) Od sie earn |cece eo cremel nertaretetas 631 8, 8382 1, 943 
WViCKOM Biya reieciosis setae 695 QU 730 Nea 2OSm|| aiecalstetel lave toretolelsia||eleletetetatet= 695 9, 730 2, 238 
Winterpotte.ccemccecesce 69 966 213 3 42 9 72 1, 008 222 
Localitiesiabove Bangor. .|s-22c--c|s-ceeeecteleeecciece 70 | 1,000 222 70 1, 000 222 

Total Pore se es rae 8,115 48,606 | 9,470 | 154] 2,176 480 | 3,269 45, 782 9, 950 
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The following table gives the number, pounds, and value of salmon 
taken in Penobscot River and Bay each year from 1895 to 1902, 
inclusive: 

Years. No. Lbs. Value. 

IG his DGS GUS SRS eGo OO SO OOO b OAS CHOC Ae EE ROBB OO CRT SEC a Seecrene A AE = are 4,395 | 65,011 $11, 356 
IDs Goa Sp BHU eda Na qHOG SOC ASC COOP ACOBDROCOSSE RCD OS CDOSS EO Deu UDO CE n cme 6, 403 80, 225 12, 716 
TEE scare SRO SOE CTD ee a ae ee ei nts lee are tae 3, 985 51, 522 7, 911 
TIS 5 SS OGE Sa SENSOR SE aT oe i Su REE eS 3,225 | 42,560 8, 342 
WS YO Paeepecestirsy ota eran ate ierares ate cas Sie oe poiny ale fslcyciasaiciare rasa misislasraralavsioielelslotsclajeiaye ata cieiesiewiele 8,515 45, 688 10, 424 

OK) eae ete m eee oie ators sine ate afore eis atsera oa lola wicks SE Rms aie Me me ak aie weea Sane 8, 541 44, 660 7, 832 
OBEN Erne cn ciminia & Sane is oe nictcjee @ alsiaic cteielons OSE EENES oe Bede ene Se Sela 6, 821 86, 055 12, 263 
TED S G5 SaaS eS NE ee a OC rete a eS re RE a eee 3, 269 45, 782 9, 950 

THE CANNING INDUSTRY. 

The sardine industry has undergone considerable change during the 
the past few years. In 1899 two companies were formed, known as 
the ‘‘ Seacoast Packing Company” and the ‘‘ Standard Sardine Com- 
pany,” which included most of the canneries in Washington and Han- 
coek counties. The Seacoast Packing Company eventually absorbed 
its younger rival, and a number of the more antiquated plants were 
dismantled and abandoned. Some of the canneries were fitted with 

new and improved machinery and were thus rendered more effective 
than formerly. Eleven plants at Eastport, owned by the Seacoast 
Packing Company, were not operated in 1902, the machinery having 
been removed. Early in 1903 this company was reorganized and the 
greater number of its canneries were sold, but the best ones at Eastport 
and Lubec were retained. Several of the packers who had sold their can- 
neries to the companies regained possession 6f them, and consequently 
a considerably larger number of canneries was operated in 1903 than in 
1902. 
A number of the canneries now use artificial methods for drying 

sardines before placing them in the oven to be subjected to heat. A 
large rotary fan is generally employed for this purpose. After being 

flaked and put on the racks the fish are exposed to the current of air 
produced by the fan. 

Can-making machinery is in use in quite a number of the canneries, 
and there is a large factory at North Lubec devoted wholly to the 
manufacture of cans. There are several kinds of can-making machines 
on the market, but none of them seems to be perfectly adapted for 
use in the sardine industry. Large sums of money have been spent 
in perfecting these machines, and it is expected that success will soon 
be achieved. 

The number of canneries operated in Maine in 1902 was 75, valued 
at $1,000,535. The cash capital utilized in carrying on the industry 
amounted to $859,650. The number of persons employed in the 

F. C, 1904—18 
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canneries was 8,842 and the amount of wages paid was $1,236,391. 
The output consisted of 1,203,970 cases of sardines, valued at $3,631,035, 

and other products worth $325,668, the total value being $3,956,703. 
The quantity The packers are beginning to can kippered herring. 

canned in 1902 was 1,750 cases, valued at $8,720. 
Russian sardines prepared, as the trade in this product has become 
unprofitable. 

There were no 

Tuble showing by counties the canneries, cash capital, number of persons engaged, and 
wages paid in the canning industry of Maine in 1502. 

~ Counties. 

Cumberland 
Hancock 
NOK es cseaceweencctee sawees es 
Lincoln 

Canneries, 4 
| Cash Persons | Wages 

a eine | capital. |engaged.| paid. 

c | 

8 $23, 53p | $16, 100 111 $8, 000 
13 89, 650 146, 500 267 1438, 682 
3 12, 000 22, 500 112 9, 612 
6 150, 200 36, 500 598 136, 500 

45 725,150 | 638, 050 7,004 | 988, 647 

75 | 1,000,535 | 859,650 8, 842 | 1,236, 391 

Tuble showing by counties the products of the canning industry of Maine in 1902. . 

Cumberland. Hancock. Knox. 

Products. : 
No. Value. No Value. No. | Value. 

Raw products: 
(COE eee acerscctie ce POUNGS= |b SS all ae ses ears cell ois teeesepessioise ll stsysierese ator = 150, 000 #1, 500 
PLCUAN Pods ae Seven een. oss do... 130, 000 $690 | 7,301,950} 827,037 2.2... = aa Pteyeeie Bne 
Glamrst ets see cineacee bushels. . Palle PAW) 7,925 63, 375 24,691 31, 000 8, 300 
NAIM Soto sees gallons... 19, 000 iy BOD! Noa sen tose = oss ayctf oem mia, ata ls | ctensta solace eel Rye aeeate esters 

CUS Chee REN OR nN Dig Pee ey eae ce Bl, Foe io cee eee 9, 800 

Manufactured products: 
Sardines in oil— 
QUaTlers c..c caret SS CASCS = St cewek cnes|Conce sec en 74,971 Obi 345 yl oon nee eka oenne seme 
vies) a be oe. WO Si ss| 222 ee |e 467 SOD kis Seema eee | 2 neiareieretee 

Sardines in mustard— ; 
Givartersiss snes a cnccre (Ge Paes beat ee ree Ae Aes ea 2,179 6sBO8i eo oaicecc eros a] See eee 
Three-quarters ...:.. (6 Co eet ey eer | eer cities 32, 820 NAY l Yl eaoeeareoec||socsatsonc 

Plain herring— 
One-pound ....-..--- do... 2, 000 17, 600 1, 000 2000 Wane eon eects 

Cod— 
Qne-pound .......--..--.- GOs. al pasate webs cee ard eee sehas a 2,032 4,165 

Clams— 
One-pound ~.22-.-.-<6 Go2e-2 7,490 23, 778 4,918 75, 452 10, 229 83, 343 
a WiO7POUN Cs.-= oc acer WOse scl ieeacmccnses Besenspode 1, 700 3,910 2,2 5, 898 

Clam chowder— 
One=pound <.-:-.--:- (ako sas 100 5100 BARES See Meee anne ree eer a aceasta anc 
Three-pound ........ Gossce 4, 400 12, 250 2, 000 6, 600 300 810 

Clam extract— 
fwo-pound. ........~ WO. 2.}|\sssiesee cain ooits esate lee camessemellsenceepoee 2,730 3, 713 

POT tila Rede MERE oo eed eT ei eR ee ce eae: 47, 429 
I} ——— 

Secondary products: | 
SCLAD «oc cccccescess oes MOWUMAS Hs | oo cass sees Seeeoereee 362, 500 450 |------------|--------5- 

$c) 371 Re ee RO ADL ah Dyers eG ey Bese ie oR | S51) Wo een Scene |e ee 

Total value of manufactured | = 
and secondary products ...|..-...--.-.. DD WLS Alem mic nee ee AG 2 BOD a cease how 47,429 

' 
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Table showing by counties the products of the canning industry of Maine in 1902—Cont’d. 

Lincoln. Washington. Total. 

Products. 
No. Value. No. Value. No. Value. 

Raw products: 
(00 ee ee OMNES He boas asset ae New snacisce een Sonne bathe See aots 150, 000 $1, 500 
LOMA Pa aer ert arertetersere = do....| 5,130,000 | $25, 650 | 79, 044,550 | $261,121 | 91; 180, 450 314, 458 
IP llVofel eee sa ctoneseorae GOn ae |b Se es llgck Sains. 44 800 300 44, 800 300 
Clamsieeeoen ec eee bushels. 9, 000 2, 250 38, 050 9, 512 162, 545 52, 678 
Wlamight eee Secs secme Salons Mees eases est ess isa s tt ceectl|ls ste oes seias 19, 000 7,600 

MOotHeaaensmenee sis c-seece sc] cease dase es DRS IOO eae ae er ZORIS SM ato SO oe 376, 536 

Manufactured products: 
Sardines in oil— 

QUaAIEtERS e 7s sje ete ei cases... 52, 300 178, 821 701, 964 |2, 149, 849 829, 235 | 2,590, 015 
TE SILVIGS he Eyteerer cee ee (Ck0)s ae 1, 000 4,500 1,500 9, 000 2, 967 16, 5386 

Sardines in mustard— 
Qwambtersss-acssceo (Gly. ee 2, 274 7, 390 15, 183 47, 668 19, 486 61, 921 
METS EWES ye sctaer a\oaedeiari= GOR et ee ae Se lhe ecto aters 337 1,348 337 1, 348 
Three-quarters ...-..do.... 22,300 74, 030 294, 486 766, 134 349, 606 52, 870 

Sardines in spices— 
Three-quarters ...--. do. 500 1, 750 639 2,445 1,139 4,195 

Sardines in tomato sauce— 
Quarters sss. soon CHSES Samer e esas ter tere atc 100 400 100 400 
Three-quarters ...---. do.. 1, 000 SAO ee cee See eles eee eee 1,000 3, 750 

Plain herring— 
One-pound .........- GOB Sea eee ee eee be eae a alse ais kee sera are aesiesiciae 38, 000 19, 600 
TT WO-POUDG .<05<c=2 <o MOSces hesensasessclsc-aae ens 1, 500 1,875 1,500 1, 875 
Three-pound .....-... Clo) Bes ESB eae ee 4 eee eanee 300 720 300 720 

Kippered herring— 
: 1-pound oval .....-- (03 eye IE ge eae ne ae ee 1,750 8, 720 1, 750 8, 720 
Skinned and boneless i 

One-pound> round. -Ca#seses|so 255.0202 |5-cecis on5e 960 | 2, 000 900 2, 000 
Smoked herring— 

Bloaterst. 23-22-24 - OR ESHR IES sec mies ciel ier Sciace 2,400 1, 800 2, 400 1, 800 
Lengthwise ....----- (6G yee | eae ere eer ee 10, 400 988 10, 400 988 
MECN. 32 s¢.c-c2 s2-5 GOs. ae Boece acscesiecsosestio- 214, 600 25, 752 214, 600 2d, 752 

Pickeled herring..---- parrels.. Each Se wean |ie nieccle Sete 3, 460 15, 570 © 3, 460 15,570 
EOnOee Salitedss-.- -< POUNMOS HE Se wes nam cncc|eciec ve ace 33, 600 750 33, 600 750 
as 

One-pound....----.- CASES ES MRE ee eee le oceset noel ee ene ssa ak| ace ewe at 2, 032 4,165 
Clams— 

One-pound .....-..-. do. 3, 000 9, 000 8, 700 28, 960 54, 337 170, 533 
Two-pound.......... OC arab ae eal eee aeeaee 1, 600 3, 360 | 5, 472 12, 668 

Clam juice— 
One-pound .......... Osan cianreyatsins ae aiilaee cement 500 1, 200 | 500 1, 200 

Clam chowder— | 
One-pound ........-- AGiaae Weaaeraect nucleon Wcieiclasrersrelai| sis;o=eiae Steere arse ctnes | 100 300 
Three-pound .......- G2 ree eitbewiek | aeeeetec eee 500 1, 650 7, 200 21,310 

Clam extract— 
wvoO-pounde == -—-'=s=1 ORE lise cercee olarsta nat ate mecte| eae slsoce see \Serars 3: stevsiee 2, 790 3, 713 

3, 922, 699 

Secondary products: 
MC Prem seer \oe mam aint Pallonshs|tes--secccaclsccseces se 92,750 18, 550 92, 750 18, 550 

12103000: cls eS ee eS TRON Os od ene ae Sa ee See 1, 290 14, 900 1, 290 14, 900 
SS CUED Sinicre are aye facia nial DOUN GS 35a aasi-oaie\laaeniee onto 242,500 104 605, 000 554 

STi sl a ea eg ee red ee es ye eae AGRE 5 oo re Bo bpd. eeeeens Bos 34, 004 

Total value of manufactured 
and secondary produets....|..-.-..----- QAQE DAT Wer sv cccmee cs BplOS S743 Seen aac oe 8, 956, 703 

| 

Nuinber of canneries engaged in each branch of canning in Maine in 1902. 

Counties. Sardine. | Herring.| Cod. Clams. | Total.a 

os: CAS Ree Pe ee. eae See ee ae al ee Se eae 8 8 
IMC OC ea Sam oS seman sen naae a comalico se 6 ih eae ee 9 13 
eerie) Reeds oe eae el eee oe We a on cbebe aseossees|eeaec eset | 1 3 3 
TEN COUT te eee a nee nee ace eamnis otlooen cis bow tiee itl it Leger eal ES 1 6 
hirer DimetON eee aap wae a ee Seine Seem. ce else cieicescr 41 ial eee Ba 3 45 

NO): Ws Se eRe SR ne a tea ey Se 52 9 | 1 24 | 75 

aNumber of canneries in each county without duplication, 
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THE SMOKED-FISH INDUSTRY. 

REPORT OF THE COMMISSIONER OF FISHERIES. 

The smoked-fish industry of Maine in 1902, exclusive of sardine 
canners and fishermen who smoke large quantities of herring and 
other species, was carried on by 81 firms or establishments. The 

number of persons engaged was 923; the value of smokehouses and 
other shore and accessory property utilized was $294,340; the cash 

capital was $175,575; the amount of wages paid was $108,401, and the 

value of the products prepared was $365,923. 

Table showing the number of firms, persons engaged, wages paid, and capital invested in 
the smoked-fish industry of Maine tn 1902. 

Value of 
Number 

“ Persons > shore and Cash 
Counties. ries engaged.| 88S: | accessory | capital. 

; property. 

Gum perlandisser osseacescomes sects secieeeoeteici-isistel= 4 59 | $23,100 $109, 150 $21, 500 
HancockvandskKin ox. s-: acne oocnnece sceeesesacee 3 14 450 1,075 1, 250 
in Colitis see mice ceases ci ee eee eeemccits 3 43 4,700 13, 875 6, 000 
Washinetonland Penobscot 3.222. 22---s === = 71 807 80, 151 | 170, 240 146, 825 

Ota heme sie cee recast eta elas ectetaislemn ero wtesalerare 81 923 108, 401 294, 340 175, 575 

Table showing by counties the products of the smoked-fish industry of Maine in 1902. 

Han cock Washington 
Cumberland. Aiko Lincoln. aril STRATE Total. 

Products. 

No. Val. | No. | Val. No. Val. No. Val. No. Val. 

Raw products: : 
IMVEWIVES c=. DOWN GS sali o acme eal- em 565 250/41 G5O8 leereerereiseral| clereteie|| eisieieianetele| nto sisinte 56,250 = $568 
Code ee doves: 5 OOO ehi25 eee cil ers soll erstars eres ararell atotetctets|[isielsnnterser= ca eee 5, 000! 125 
Haddock ....-. do 1, 285, 000/30, 150/19, 400 2D eee sere | ieeercls 141, 793] $2,730) 1,446,193) 33, 135 
Haken isecece: CWOsocely MUON UO HPO oS eee eee edad kagons||Gomessocodlbcoudes 10, 000 200 
Halibut 22-2222 (iloeaan 1,000} 100) 1,500 SO Ue Sal see oaalleereeeme ane eeeeicee 2,500 180 
Venring sen. do....| 100,000 (HO Seeess peeace 1, 215, 000/39, 575)18, 620, 500) 64, 203/19, 935, 500, 74,528 
EVerrineesalted sd Osase|secceecien|oeiase- 5, 000) 1/3) BAR see Reopaa Shomer doasace 5, 000: 7d 

MROtaeee cece itl 1, 401, 00031, 325)82, 150 978)1, 215, 000) 9, 57518, 762, 293) 66, 933/21, 460, 443,108, 811 

Manufactured prod- | 
ucts: | 

Smoked alewives, 
jeyoweaXels oes Se naocoodippopadece|lacsses 45000) 9: 25| (se eeemetslncecas eecieeise eis 45,000) 1,125 

Smoked cod pounds... DENN Wa en Sol eco eel laonpeonculoceneollasupcocedr 2, 500 150 
Smoked halibut, 

POUNGS2 222-2 22-1- el) abbaat (doy “aba cpesalloceceollascoescccs 1, 800 222 
Smoked hake ..-.lbs.. TOU) 280) Be ssaalisoccool|tooucpead becconllsoco cuca cosces- 7, 000 420 
Smoked haddock— 
Finnan haddie, | 

MOWUMAS2o5 2 eae 704, 000/46, 180} 9, 700 7.9 Eeierares|l erereetets 107,700, 8, 202 821, 400) 55, 061 

Smoked herring— 
Bloaters....boxes.. 500 400 100 150 14, 000,14, 250 34,060. 25, 546 48, 660) 40,346 
Menge thwase od On. ae) erecta) ceiseer| sees see e 1,000} 110 56,870, 5, 935) 57,870} 6,045 
Medium..... OCS Ned Gee aonpaa Gabnes Gascec) tacson 25,000) 8,320) 1, 582, 890 182, 766) 1, 607, 890)186, 086 
Snail eeece do.. (HU 0510) eee aecleeusacllsoasoscodallaospon|lscoosserccllosoocac 7,000) 1, 050 
Boneless! 2-002 <0 TOSCO NES (0) Resear oosod| lseseoonaa pcoass| sooonocesd) bacon] 10, 000) 18, 000 
INO mL eee accce Oe a iesie oleate |Sierssiseipsicneisin|i=cieiers 2,000 DS Tae eciceey Sea acioe 2, 000 185 

Skinned and bone- 
GES egos WON eal Sposeaebas ||secses|saescal becaad sooodeoca|leancas 40,000 3,600 40,000} 3,600 

Pickled herring, 
DarrelSiacccmeneece Reaosdecr pee eee eee eee eco 11, 654) 52, 420, 11, 654) 52, 420 

Renee peer | —— ll 

580) (2) SERRE oe \sela tacit \66, 312)...... De O6A| Steen. 17, 865| <2. ee 18) 400 see eee (364, 710 
Secondary products: =a 7 

OU esis PrN so onso nena agar |oscoaolloosone saaooscde joosmes 2,550) 510 2, 590 510 
IROMMAGCEC serie 110) ¢\sn.4l AEeaeed lose sas lesa aae| conse |lpsoonorcr IE ee 59) 650 55 660 
SCrapicce serie efoPhaKG CE SEC SeS ACA bonoas| Sesbac|soaccalisoccgacos [es eeee 85, 000 43 85, 000 43 

Motalereer ese seee ees [Sea STS teats Be AR EE Sree eae |e | cee ae TOS ee 1, 218 
Total of manufac- as > | al a 

tured and sec- | 
ondary products.:|--=-..--- 66; 312\2a<5-- 2° 064 aacaecere feta} ssc soe Sac Ya eh cadatanosc ee 923 

| 
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SMOKED HERRING. 

The herring smoked by the fishermen are shown as smoked herring 
in the product tables, but the American-caught herring, smoked by 
canners and regular smokers and included as smoked herring in the 
statistics of the canning and smoked-herring industries, appear as fresh 
herring in the product tables, since that was the condition in which 
they were sold by the fishermen. 

The following table gives the quantity and value of smoked herring 
prepared by fishermen, canners, and regular smokers in Maine in 1902 

Table showing the quantity and value of smoked herring prepared in Maine in 1902. 

Designation. Pounds. Value. 

SMO Keay yatish CNMEON lee meer ae secmc seeee eae sae e sees sie Sens ia/sce cee as ae sienaceees 1, 279, 600 $30, 300 
SM OKeGuD vac aMMerssae wee steak een eislanesemacccieacosHecieeccciawie 3 1, 446, 000 28,540 
HMOkediby Mes Ulari SMOKES aca oe ovis = =e wie cleeiseelain sissies else 6 -| 12,184, 960 255, 312 

TRO etl eae eet rete ee Ege Se a ee Tee er Se aR eae eek Se | 14,910,560 | 314,152 

Table showing the quantity and value of smoked herring prepared in Maine in various years 
from 1880 to 1902. 

Years. Pounds. | Value. | Years. Pounds. | Value. 

| | 
ABB8O Sa isiiss mace ce ccinese 5 - emcee SINUS REE GS ||) abst cooaacecsaossecoseaeDS 10, 151,695 | $232, 036 
CLS ees mili ete cin ee eee 354195485)! 100) 488) ||| 1898) ee oe occ ween ees cen 10,671,170 | 185, 836 
BSS ee bre eee cries iceiesisars 4, 360, 435 140, 154 \| NY Wo norene ae peesesceesce 14, 910, 560 | 314, 152 
(Gs eC A lea ae ae 6, 090, 425 | 159, 330 || | 

| 1 

Table showing the number of firms, persons engaged, amount of capital invested, and 
wages paid in the wholesaie fishery trade of Maine in 1902, not included in the canned 
and smoked-fish industries. 

Value of 
Gounties | Number | shore and Cash Persons | Wages 

: Be | of firms. | accessory | capital. |engaged.| paid. 
property. | 

Guamiberl and aaaesiertwielorieian-'s ieie's sla sasieteiaclecineisiets 21 $211, 330 | $113,500 103 | $44, 400 
ISIC COONS eae BE CASS EAS none a OULD IEEE BE TCEE 22 61, 200 77, 350 107 | 12, 300 
KNORR oce see. Se eae ace an poet ena e nes sia wcities 15 92,824 | 135, 150 154 | 53, 433 
MIN C OME Se aee seasons seeetertee.ions saststactem ce anowaes 5 45, 650 388, 500 36 | 9, 400 
Penobscot, Sagadahoc, and York.....-.......-..- 4 21,750 | 14,400 28 10, 824 
Wats Hume LOM tert sucme cetsces tceeimn ciniawioe ea cetlnwe sings 7 15, 370 18, 450 42 | 7,100 

Motaleerse ae eee anya as eee hes Te Noe 1 74.| 448,124 | 397, 350 | 470 | 137, 457 
| | 

FISHERIES OF NEW HAMPSHIRE. 

The coast fisheries of New Hampshire are of minor importance when 
compared with those of other New England States, and are confined to 
Rockingham County, the only county in the state bordering the sea- 
coast. The number of persons employed in the fisheriés of New 
Hampshire in 1902 was 161, of whom 25 were on fishing vessels, 122 
on boats in the shore ag ane 14 were shoresmen. ‘The amount 
of capital invested was $42,002, including 4 fishing vessels, with a 
total net tonnage of 55 tons, ee at $2,150, and the value of their 
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utfit, $3,075; 115 boats, valued at $7,270; fishing apparatus on ves- 
sels al boats, valued at $11,157; shore property, $10,370, and cash 
capital, $8,000. The products of the vessel and shore fabeuiee ¢ acoTe- 

gated 1,593,013 pounds, for which the fishermen received $50,003. 
The spabutee for 1902 compared with those for 1898 show a large 

decrease in the quantity, but a slight increase in the value of the fish- 
ery products. The decrease is almost wholly in the line fisheries, both 
vessel and shore. The total catch with this form of apparatus in 1902 
was 757,450 pounds, against 2,454,950 pounds in 1898. The great 
decline in the line fisheries was due in a large measure to the ravages 
of the dog-fish, which appeared in increasing numbers on the coast, 
deyouring many of the food fish and driving others away, thus practi- 

cally putting an end to the line fishing. In some localities trawl-line 
fishing has been abandoned entirely, and but little hand-line fishing is 

undert taken. 
The products of the vessel fisheries in 1902 aggregated 386,350 

pounds, with a value of $12,500. Of the various species taken, cod 
represented nearly half of the entire catch, amounting to 150,000 
pounds, with a value of $4,500. The catch of mackerel has more than 

doubled since the last canvass, and in value leads that of any other 
species taken in the vessel fisheries. 

The yield of the shore fisheries was 1,206,663 pounds, with a value of 
$37,503. Asin the vessel fishery, cod is the leading species in the num- 
ber of pounds taken, and is next to lobsters in the value of the catch. 

The lobster fishery has increased considerably in importance since 
1898 and is now the most valuable fishery in the state, the catch in 
1902 amounting to 128,463 pounds, with a value of $14,863. The 
fishermen employed numbered 56, using 46 boats valued at $1,510 and 
7 launches valued at $2,800. 

The season for catching lobsters lasts about five or six months, 
depending somewhat on the weather. Usually the season begins 
between April 15 and May 1 and continues until September 30 or the 
middle of October. 

The various localities where the fishery is prosecuted are Rye Beach, 
Great Boars Head, Little Boars Head, North Beach, Hampton Beach 
and Hampton River, Rye Harbor, Isle of Shoals, Newcastle, and 

Portsmouth. 
At Hampton Beach 12 men were engaged in the fishery, setting 480 

pots, and the catch amounted to 12,857 pounds, valued at $1,800. 
The depth of water fished in varies on 6 to 7 fathoms So and 
from 10 to 14 fathoms outside. The pots are set from 2 to 5 miles 
offshore. 

3etween Hampton and North Beach, including Little Boars Head 
and Great Boars Head, 275 pots were fished by 7 men, the catch 
amounting to 9,649 “prise ralued at $965. 
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At Rye Beach and Rye Harbor 340 pots were fished by 7 men, the 
eatch being 15,975 pounds, valued at $1,598. 

At ‘‘ North Beach,” or North Hampten Beach, 6 men were engaged 
in the fishery, using 290 pots, valued at $580; the catch amounted to 
15,000 pounds, valued at $1,500, 

At the Isle of Shoals, in New Hampshire, 4 men fished 250 pots, val- 
ued at $250, and caught 16,666 pounds, valued at $2,000. 

At Portsmouth and Neweastle there were 20 fishermen with 895 
pots, and the catch amounted to 58,322 pounds, valued at $7,000. Of 
this quantity over 40,000 pounds, valued at $5,000, was taken by the 
Portsmouth fishermen. 

The fishery for Irish moss (Chondrus crispus) in New Hampshire is 
prosecuted at Rye Harbor by Mr. William H. Burke, of Scituate, 
Mass., who had in his employ 6 men, using 8 boats valued at $240. 
The quantity of moss cured in 1902 was 50,000 pounds, valued at 
$2,250. The plant at Rye Harbor is modern and well equipped for 
the business. Instead of the cumbersome method formerly employed 
of rolling the tubs about the beach to the water’s edge when it became 
necessary to wash the moss, a pumping plant has been erected to fur- 
nish the water as needed, a hose of sufficient length being attached and 
carried to any part of the beach upon which the tubs containing the 
moss may be placed, thus effecting a great saving in time and labor in 
this part of the work. A small gasoline launch is used to tow the 
boats to and from the grounds where the moss is gathered, 

The foilowing tables present in a condensed form the number of 
persons employed, the amount of capital invested, and the quantity 

and value of the products of the fisheries of New Hampshire in 1902: 

Persons employed. 

How engaged. | No. 

WOM GESSC SH SURIM Deere mer eye een SRE NaI Ficus alc int siabe aie eisiayeiermrera seein steisin le Gy arm ale archers eiera re retninte G eiiomafeete ee | 25 
MSH OREO TE DOs tish Cri CS ee Bape Ce ae ee ee Nate late Sac ia pe aS aia ote sele Una staisjaiielajsinrereie cieiniers 122 
PH OresmMenle nace ver cma Meee ec ome ces oaciia ciate ie a aieine Scio elsiew ate lsvsjelo micinie ene cles cistesleistc guile, ae isieleiate | 14. 

TROT Spt Seis Se Ses ee cae ee eR ES I ee ee NA as i a etal 
| 

Table of apparatus and capital. 

a Tl a 

Items. | No. Value. | Tiems. No. Value. 
| 

IVGSSCISISHING. pincmracciscaececace 4 $2, 150 || Apparatus—shore _ fisheries— | 
OnMapersoy sca coos tesa iil Kmenneeae | Continued. 

OUGHT Se seca ere caeiseaiace a) csicle see 8,075 || Lines, hand and trawl.....)....--... $371 
IBC es cisonoree cocaem CAOGSO GC | 115 7,270 || Lobster Pots <2... <<mise. s 2s 2, 530 | Sipe 
Apparatus—vessel fisheries: | | Belupotssccqcecso sae cousee 15 | 15 

IES ALM ahWilecimeree eis acs ala |lnala see 560 |) GES see Seat cmc can closes 12 6 
IST OONS Seeserciescemcee see sacs eas 10 || ING CC a See eae Raa Ny ae 6 30 
SeINES Cesc setae oses eee 2 100) Shore property: se scae = secc.c Selle ssersiwians 10, 370 
Gillbncis he aresie os asae. Wet 88 Lol hGashten pital stecaetssocicecgeelecccteees 8,000 

Apparatus—shore fisheries: —-—- 
Pound nets and weirs ...--. 24 5, 760 ! BLO Paulina peta toe sia siatd. se atoll wets eer 42, 002 

| 
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Table of products. 

Vessel fisheries. Shore fisheries. Total. 
Species. 

Lbs. Value. Lbs. Value. Lbs. Value. 

PAL Gal ES SILCSMioaacrere ee ome see cictereen eae lhe ceieereseises lsiee coeiae 100,000 | $1, 000 100,000 | $1,000 
Alle wives salted! sac Seccths casiprsan seen cece loins cinco nal sees 250, 000 2,813 250, 000 2, 8138 
CODRRE Rae cscs es cmeeiitse. ot wise coeties 150, 000 | $4, 500 291, 600 7,480 441, 600 11, 980 
ICUs Kapa ava este ayaiicis sistas sistas eisjaieingeie steers 20, 000 ADO S|. Hateneoneeralescisone 20, 000 400 
IE GIS tate eins te aieiores © SF olaise tee Sioa sce aoe | ore wisest wee ieee 5, 000 200 5, 000 200 
EVA MO Chaser een See cane a tesiosinwee wees 67, 000 1, 625 92, 200 1,573 159, 200 3,198 
PEAK CUR ae ois apace c nee Saeeees sminecienee 10, 350 175 38, 500 485 48, 850 660 
MQM ea shee Se feinis cine ferns Atos lee ein asia Seas rece a lbaeeiaes 100, 000 1, 000 100, 000 1, 009 
Mackerel siresh 2 2c2e 5, sosc ee cuicoscnitcteme 70, 000 3, 700 10, 600 800 80, 000 4, 500 
Mackerelesalitedescas acceecciacecs Ses ceee 15, 000 Ct eerie al Isormeson 15, 000 900 
Perch twiltes dase scctesaictside nce ae tee a Sea Haase eee ne celRieoaeet 1, 600 160 1, 600 160 
ROMO Cla See setesse oka on aes tween neice cieae 50, 000 800 107,800 | 1,654 157, 800 2, 454 
SHA Yeo) OGRE Beene eee een CRE OHEEE Bena lSsacSSRGasue laooess ae 1, 500 225 1, 500 25) 
SWOrdefisht 40s e sn acts sense cece aceon s 4, 000 400))| Feces tee [teeters 4, 000 400 
MSOWSCCLS cise ct science cevoaiaTe sie Steve aes Sam aan | NeroeNepe ts ie aillese eee 128, 463 | 14, 863 128, 463 14, 863 
Claim SSO LR creak cars. Sects tere Wes eene nee | Seer cae 30, 000 3, 000 a 30, 000 3, 000 
Nini Sh MYOSS Seer awe stom serie ck seis ce oa bison aeeaoee ce leeomante 50, 000 2, 250 50, 000 2, 250 

OLDIE Ree Mets eee: eR he haem 386, 350 | 12, 500 1, 206,663 | 37,503 | 1,593,013 | 50,003 

a 3,000 bushels. 

THE PRODUCTS BY APPARATUS. 

The greater part of the vessel catch was taken with trawl lines, and 

consisted of cod, cusk, haddock, hake, and pollock, amounting to 
297,350 pounds, valued at $7,500. 

mackerel, $480, and seines 77,000 pounds of that species, $4,120. 
Harpoons took 4,000 pounds of sword-fish, worth $400. 

In the shore fisheries the catch with hand and trawl lines was 
460,100 pounds, valued at $9,992; with pound nets and weirs, 533,100 
s0unds, valued at $7,198; 7) b) 3 

Gill nets took 8,000 pounds of 

with rakes and hoes, 80,000 pounds, valued 

at $5,250; and with lobster and eel pots, 133,463 pounds, valued at 
$15,063. 

The products of the vessel and shore fisheries, with each form of 
apparatus, are shown separately in the following tables: 

Table showing the yield of the vessel fisheries of New Hampshire in 1902. 

Apparatus and species. Apparatus and species. Lbs. Value. 

| | 
Gill nets: 

Mackereleireshe sac ecsceess 8, 000 $480 

Seines: I] 
Mackerel, fresh-...........- | 62,000 | 3,220 || 
Mackerel, salted.........-.- 15, 000 900 

Ota eee ae eee ee 77,000 | 4,120 

Harpoons: | 
SiKonmobalstol Base can opoedodesae 4, 000 400 | 

Lines, trawl: 

addon: 
ee ea 

Hake: seme keee 

Total ojies posses 

Grand total 

Lbs. 

150, 000 
20, 000 
67, 000 
10, 350 
50, 000 

297, 350 

386, 350 

Value. 

$4, 500 
400 

1, 625 
175 
800 

7,500 

12, 500 
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Table showing the yield of the shore fisheries in Néw Hampshire in 1902. 

Apparatus and species. Lbs. Value. || Apparatus and species. Lbs. Value. 
| {| 

i| 

Pound nets and weirs: | Rakes and hoes: 
Alewives, fresh............. 100,000 | $1,000 Clams ssoiteeeeee a eeeetee ee 30,000 | $3,000 
Alewives, salted)........... 250,000 | 2,813 is him Ossaesepereaseaese cee 50, 000 2, 250 
COCR ae ere es ca oacon Swsers 50,000 | 1,000 | ————— 
TORTS assis oe siajm sratsis t'eie ale 100,000 | 1,000 || Potala. sseeosaat ae eee 80, 000 sy batt) 
Mackerel cccecncescrecaee 10, 000 800 
Rerchw whiteyss 2. ccc a= <= 1, 600 160 || Pots: 
IE OUWOC Keen ee pace 20, 000 200 | ISO DStErs ae aanee eens 128, 463 14, 863 
Stripedshass) eceen. conse 1, 500 225 1Dy2) Ripeae seat ne ee aree ciel 5, 000 | 200 

TO La eerste cee x aieleee 533,100 | 7,198 Motels masteyacteeiceenie es 133,463 | 15, 063 
== } | 

Lines, trawl and hand: | Granditotaluteencseccen aces 1, 206,663 | 37,503 
COdBRE Se est eee | 241,600 | 6, 480 | 
IA GGO CK ecciss sielats eiiecin cine | 92,200 | 1,573 
ia Cretan elects cane 38, 500 485 
POO CK A4 easccseccscecuee 87,800 | 1,454 

Gta See ge me eR Om 460,100 | 9,992 | 

FISHERIES OF MASSACHUSETTS. 

The fisheries of Massachusetts in 1902 gave employment to 14,300 

persons, of whom 7,546 were on vessels engaged in fishing, 32 on ves- 
sels transporting fishery products, 3,809 on boats in the shore fish- 
eries, and 2,913 were engaged as shoresmen in the wholesale fishery 
trade and other branches of industry connected with the fisheries. 

The amount of capital invested in the fisheries of the state was 
$10,811,594. This included 605 fishing and transporting vessels, 
valued at $2,562,351, the net tonnage of which was 32,370 tons, and 

the value of their outfit $1,362,708; 2,688 boats in the shore fisheries, 

valued at $213,963; fishing apparatus on vessels and boats to the value 
of $602,698; shore and accessory property valued at $3,482,374; and 
cash capital, $2,587,500. 

The products of the fisheries aggregated 230,645,950 pounds, for 
which the fishermen received $6,482,427. The catch by vessels was 

188,509,698 pounds, valued at $5,220,660, and by boats in the shore 
fisheries 42,136,252 pounds, valued at $1,261,767. 
Compared with 1898, the year for which the previous canvass of the 

fisheries of this state was made, there has been a decrease of 63 in 
the number of persons employed, and of $2,561,308 in the amount of 
capital invested, but an increase of 28,388,133 pounds, or 14.03 per 
cent in the quantity, and $2,018,700, or 45.22 per cent in the value of 
the products. Some of the more important species in which there has 
been an increase in the quantity and value of the catch are alewives, 

from 2,535,201 pounds, $31,288, to 3,413,350 pounds, $40,979; floun- 
ders, from 1,168,876 pounds, $14,793, to 2,595,667 pounds, $80,406; 

haddock, from 35,581,514 pounds, $419,818, to 39,219,530 pounds, 
$801,868; halibut, from 10,523,297 pounds, $547,440, to 12,155,934 
pounds, $648,643; herring, from 22,363,497 pounds, $332,547, to 
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29,235,201 pounds, $401,031; mackerel, from 6,703,364 pounds, 
$361,864, to 17,624,322 pounds, $980,985; pollock, from 7,084,037 
pounds, $43,045, to 12,175,656 pounds, $117,768; squeteague, from 

1,371,910 pounds, $39,518, to 3,770,217 pounds, $90,252; whiting or 
silver hake, from 37,200 pounds, $492, to 2,286,200 pounds, $7,885; 
clams, hard and soft, from 1,981,487 pounds, $153,318, to 3,133,954 

pounds, $288,386; lobsters, from 1,693,741 pounds, $147,702, to 

1,695,688 pounds, $175,095, and squid, from 1,069,425 pounds, $14,620, 
to 5,365,076 pounds, $25,340. The catch of cod has decreased in quan- 

tity from 71,314,978 pounds to 69,521,385 pounds, but has increased 
in value from $1,407,039 to $1,772,942. Hake have decreased in catch 
from 21,331,816 pounds to 14,357,954 pounds, and increased in value 
from $163,634 to $191,379. Scup have decreased from 1,048,625 

pounds to 588,900 pounds in quantity, and increased from $14,253 to 

$14,978 in value. 
The decrease in the catch of cod was reported to have been largely 

due to the great abundance of dog-fish along the coast, which often 

destroyed the trawls and the fish on them, and drove the uncaught 

fish from the fishing grounds. 
Cod roe, and sometimes that of haddock, is shipped to France for 

use as bait in the sardine fisheries. The quantity of this product saved 
by the fishermen in 1902 as compared with the returns for 1898 has 
increased from 700 pounds, valued at S18, to 16,700 pounds, valued at 

Pool. 

The halibut fishery on the Atlantic coast has decreased greatly in 
recent years. From 1875 to 1880 the entire catch of this species in 
the fisheries of Massachusetts, varying from 9,000,000 to 16,000,000 

pounds a year, was from fishing banks in the Atlantic Ocean. Halibut 

from the Pacific coast were introduced into eastern markets by the 
shipment of a few carloads in 1880. In 1898 a Boston firm fitted out 
a steamer for catching halibut in the North Pacific Ocean, and, encour- 
aged by the success of the enterprise, in 1902 fitted out another. The 
total catch of halibut by Massachusetts vessels in 1902 was 12,155,934 

pounds, valued at $648,648. Of this quantity 7,136,934 pounds fresh 
and salted, valued at $447,883, was from the Atlantic, and 5,019,000 
pounds fresh, valued at $200,760, from the Pacific coast. 

The mackerel catch in 1902 was taken chiefly by 108 vessels, carry- 
ing 168 purse seines. The fleet included 103 schooners and 5 steamers, 
9 of the schooners having auxiliary power by the use of gasoline. In 
Essex County there were 87 vessels with 141 purse seines, in Suffolk 
County 15 vessels with 18 purse seines, in Plymouth County 2 vessels 
with 2 purse seines, and in Barnstable County 4 vessels with 7 purse 
seines. Large quantities of mackerel also were taken by vessels and 
boats with gill nets and hand lines, and in the pound-net and trap-net 
fisheries. The fish were generally large, and as a result the small 



FISHERIES OF THE NEW: ENGLAND STATES. 2838 

salted fish commanded high prices. In order therefore to dispose of 
the large fish to the best advantage, and at the same time supply the 
demand for those of smaller size, some of the large salted mackerel 
were split lengthwise and cut once or twice crosswise into 4 to 6 
pieces, and packed in kits, pails, and other small packages. The exper- 
iment proved satisfactory to both dealers and consumers, the small 
pieces of large fish being superior in quality to the small fish. The 
large mackerel when dressed with heads off weighed from 2 to 3 
pounds each. 

Squeteague have not until recent years been abundant in the waters 

of Massachusetts, although a few have usually been taken in Vineyard 

Sound and vicinity. The catch in 1879 was 103,310 pounds. In 1883 
the catch on the north side of Cape Cod, so far as reported, was repre- 
sented by a single individual taken in a pound net near Provincetown. 

This fish was so unfamiliar to the fishermen of that locality that it was 
sent to Boston for identification. The catch of this species in Massa- 

chusetts in 1898, as previously noted, had increased to 1,371,910 
pounds, worth $39,518, and in 1902 to 3,770,217 pounds, worth 

$90,252, nearly all of which was taken in Barnstable and Dukes 
counties. In 1902 and 1903 the pound nets in Cape Cod Bay were 
often filled with squeteague. The schools were large and the fish 

averaged about 5 pounds each in weight. The fishermen think the sque- 
teague drive the mackerel from the shore, and they are not pleased 
with the change, as the mackerel is a much more valuable species. 

For many years whiting or silver hake (Merluccius bilinearis) have 

been very abundant along the Massachusetts coast from June 10 to 
about July 10, and have reappeared in smaller numbers from the last 
of September to the middle of November. These fish, as taken from 
the water, weigh from three-fourths of a pound to 13 and, occasionally 
2 pounds each. They have been, until within a few years, mostly dis- 
carded for food or bait on account of becoming soft soon after being 

captured. Small quantities have at various times been pickled, and 
while they were quite firm, and the flesh white and of good flavor, there 
was little demand for them, the trade being supplied by small mack- 
erel, which, in those years, were cheap and plentiful. In 1901 and sub- 

sequently small mackerel were very scarce, and whiting were used as 
a substitute. They were dressed similar to mess mackerel, by being 
split down the back and having the heads removed, after which they 
were thoroughly salted and packed in half barrels, kits, and buckets, 
and placed on the market under the name of white-fish, which, as a 
pickled fish, they somewhat resembled. A small quantity was also 
canned. In that year 600 barrels were pickled at Provincetown and 
sold to southern and western dealers. In 1902 the trade for salted 
whiting was much more extensive than in the previous year, and they 

were packed at Boston, Gloucester, and Provincetown. The quantity 
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caught and sold fresh, chiefly for salting purposes, in Suffolk County 
was 210,000 pounds, $1,575; in Essex County, 1,215,000 pounds, 
$3,950, and in Barnstable County, 861,200 pounds, $2,630. The entire 

catch, except 30,000 pounds, was taken in pound nets. 
The Newfoundland herring fishery, so far as frozen herring are con- 

cerned, began in the winter of 1854-55, when a Gloucester vessel 
obtained part of acargo of frozen herring fron’ Newfoundland waters 
as an experiment, and sold them for bait at Boston and Gloucester. 
Since that time the fishery has grown to considerable proportions, and 
large quantities of these fish are now used both for food and bait. 
The fishery has been facilitated in recent years by theerection of cold- 
storage plants at the principal New England ports for the purpose of 
storing herring, squid, and other species for use as bait or food when 
needed. During the winter of 1902-8 the fleet from Massachusetts 
engaged in fishing for herring off the coast of Newfoundland num- 
bered 59 vessels, of which 56 were from Gloucester and 3 from 

Boston. The winter was unusually severe and herring were scarce 
and difficult to locate. Eight of the vessels from Gloucester were 
detained for months in the bays and harbors of Newfoundland by ice. 
Of the 59 vessels in the fleet, 10 made two trips and the remainder one 
trip each. Vessels that started early in the season made quick and 
profitable trips, but those that started and arrived later found a poor 
market for bait on account of an unusual abundance of squid in Massa- 
chusetts waters. Many of the vessels failed to secure full fares, and 
some of those detained by ice found their cargoes unfit for food or bait 
and sold them to fertilizer plants for 25 cents or less a barrel, while in 
a few instances the fish were thrown overboard before reaching port. 
The catch amounted to 23,576 barrels, or 5,359,763 pounds of fresh 
frozen herring, valued at $118,790, and 51,220 Panrele or 11,271,698 
pounds of salted herring, valued at $154,739; a total of 74,796 barrels, 
or 16,631,461 pounds, valued at $273,529. 

The erie of squid was 5,365,076 pounds, worth $25,340. Part of 
this quantity was sold op bet as taken from the water, and the 
remainder was frozen and held in cold storage for that purpose. The 
cod fishermen on the Grand Banks of Newfoundland have for many 
years depended on catching considerable quantities of squid on or near 
the fishing grounds for use as bait, but in 1902 the supply failed in 
those waters. In view of this searcity Capt. Solomon Jacobs, of 

Gloucester, before leaving on a trip for frozen herring, loaded his 
steam fishing vessel, the Alice IZ, Jacobs, at Provincetown, with 286,000 
pounds of frozen squid, bought from the cold-storage plants at that 

place, and carried the cargo to St. Pierre, where it was sold to the 
French fishermen for bait in the Grand Bank cod fisheries. This was 
the first cargo of frozen squid ever taken from Massachusetts to St. 

Pierre or elsewhere in that vicinity. 
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Trish moss (Chondrus crispus) is an edible seaweed found in many 
places along the Massachusetts coast, but more particularly in the 
vicinity of Scituate, where the catch in 1902 amounted to 500,000 
pounds, valued at $22,500. The total catch of the state was 690,000 
pounds, valued at $31,050. 

The apparatus used in gathering the ‘* moss” consists of a rake made 
especially for this purpose, measuring 12 to 15 inches across, and hav- 
ing from 2+ to 28 teeth 6 inches long, with a space of about an eighth 
of an inch between the teeth. These rakes have handles 15 or 20 feet 
long and are used from boats. But a small portion of the crop is 
gathered by hand. 

The product is usually held pending orders for shipment, and there- 
fore is distributed through a large and varied territory. The princi- 
pal cities to which it is shipped are Philadelphia, New York, Boston, 
and Portsmouth, N. H., but it is also utilized in smaller cities through- 

out the United States and Canada. <A small percentage of the crop is 
sold to wholesale druggistsand grocers; the larger portion is disposed 
of to brewers and to firms which make a specialty of brewers’ sup- 
plies, being used for clarifying and imparting body to beer. It is also 
used for making blane mange and jellies, and fora variety of purposes. 
The price in 1902 was 4 to 4} cents per pound, and in 1903 from 5 to 
5¢ cents. 

The variation from year to year in the supply of Irish moss seems 
to be governed largely by the inclination or disinclination of fishermen 

to engage in the business. Some seasons a large number of persons 
gather the seaweed, while in other years only a few are thus employed, 
with a consequent increase or decrease inthe product. At times, how- 
ever, severe storms on the coast doa great deal of damage to the fishery, 
tearing the seaweed from the rocks and scattering it widespread 
over long stretches of the beach. The method of gathering also is 
destructive. In some localities the rocks are almost completely 
denuded, leaving such a scant growth to produce the next season’s 
crop that the yield is necessarily light. 

If the rocks are not gleaned too closely in the early part of the 
season it is said to be possible to get two crops in some of the warm, 

sheltered coves, where the plant grows much faster than in the more 
open and exposed places. The season extends from May until Sep- 

tember 1, the first of the crop usually going on the market in August. 
It is shipped in barrels holding 100 pounds each, flour and sugar bar- 
rels being largely used for this purpose. Very little, if any, Irish 
moss is shipped in bales. 

In the preparation and curing processes good weather and plenty of 
sunshine are the prime requisites. The seaweed when brought ashore 
is washed and then spread upon the sandy beach, where it remains for 
twenty-four hours, after which it is raked up, put into tubs, and given 
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another washing, and again spread upon the beach. ‘Three such 

operations usually suffice, though at times six or seven washings are 
required. The seaweed is thus thoroughly cleansed and at the same 
time partially bleached. About two weeks’ exposure in warm sunshine 
completes the curing process, and great care is exercised to prevent 
rain from spoiling the crop. When a storm is impending the moss is 
hastily raked into piles and covered with canvas. Should it chance 
to get wet in the last week of curing its market value is greatly depre- 
ciated. After the curing is completed about two weeks’ time is 
required to sort and pick over and prepare the_product for shipment. 

The above information was obtained through the courtesy of Mr. 
William H. Burke, of Scituate, who is engaged in the Irish moss 
industry. 

The following tables give the number of persons employed, the 
number and value of vessels, boats, and fishing apparatus, the value 
of shore and accessory property, the amount of cash capital, and the 
quantity and value of products taken in the vessel and shore fisheries 

of Massachusetts in 1902: 
Persons employed. 

How engaged. No. 

@nviEsSels iSkin gS serra aio See yapcta as eteia a sors Brass yatsaita aac alate Ise peibials mie teraiat ore ern cholo siaicteneree eteiatele ete tereatere 7, 646 
OmiviesselspiramspOortya ey oe <cermciccleyeicte iets ec ste che Siena crete ateke = a apeiee rate sel aempaine ielegerelel reel aerate 32 
MNES MOLeTOT DOR LTS MEMES oe me cisiocyeic aes ere oe hace inte etre tet oreim eceretetiene ete raretere relate etait orate lalate fatale atelier tereternene 3, 809 
SIM OE GSU ces cyaceraters a be ionckete vera ite mwinve tare mainte erote ce = rime ia deter cotenre elo tenclote oie loieicl ool ete eral orctetetafotelapapeteleiel shat leh eteaks 2, 913 

Mey tials Sater sree ccm atv eases SSIS ee ts Ree aie tating ro ermts a eae le se eae ate Ite ES Mee ee ear 14, 300 

Table of apparatus and capital. 

; 

Items. No. | Value. | Items. No. Value. 

WESSELS sat STRIEI OY oscar elciel= seraie 594 | $2,543,451 || Apparatus—shore fisheries— 
MOMMARE: 22256 aa sycrciors aaciae SIOGDy eaaecore ese | Continued. 
Oeub fithers Ss Fs retina ss ive ciesiall ace siecsrats 1, 360, 323 | Lines, hand and trawl..-|.....--. $12, 570 

Vessels, transporting ......-.- 11 18, 900 | DipimMets) - ack Sonceeeeceae 155 | 290 
MONMNAEC Zc acess oeeaseee AG Wesmeceereree Beam trawiS =. -ssae-eee 45 1, 905 
OUD Rte cac aah cele 'saacce a: 2,385 | Pyle ests icwke cna osees 18 156 

IB OAKS Ms ccc enter nceensce 2,688 213, 963 | IRGtISMlODSteM eo eceee eee 25, 551 395, 014 
Apparatus—vessel fisheries: IPOts) (CCl aoe Besa 994 1, 211 

SEINCS a2 cite eccivisjace cease 178 | 121, 500 | Cunner nets and traps...|........ 54 
Gall ME tSii2 sc 25.ccimene ce cise 6, 855 64, 484 SpearsHeeli ao cteaaeics 98 157 
IPROUN GMCS accep eee tee i 300 | Weeirs; eel 22 os Sen we emeeins 28 725 
Lines, hand and trawl ...|.....--- 170, 309 | Harpoons, sword-fish.....|.....-..- 56 
Beam trawls.............. 20 1, 390 | DVCAR ESE. he/yste eee ee 1, 036 2,473 
Harpoons, sword-fish......|.....-.- 2190 Tongs, rakes, forks, and 
Pots: lobster.25-2. ss scene: 825 994 || HOGS... ses ee ee 1, 535 6, 238 
Dredg esis Soas6 a aecieseet 84 226 || Rakes, Irish moss.....--- 140 573 
RGIS Soe opts ch cose cmee 6 42 || Minorapparatus..o2-.--ccleeeaemies 138 
Minor apparatus)... -.5..2-| 22-223. 20 || Shoreand accessory property -|.-..-.-. 3, 482, 374 

Apparatus—shore fisheries: | Cash eaipital es. a.n. aemeceniecen|eemaeces 2, 587, 500 
Sein 6S) 2 hy eae eee 75 | 8, 799 || a 
Gallintetsin. = 250 S-ceceee | 2,216 | 19, 827 TOtalty see sae eRe See 10, 811, 594 
Pound nets and trap nets - 169 | 150,450 | 

| | 

aThe harpoons, guns, etec., used on whaling vessels are included with the ‘“ outtits’’ of vessels 
fishing. 
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Table of products. 

STATES. bo ~T 

Vessel fisheries. Shore fisheries. Total. 
Species. | 

| Lbs. Value. Lbs. Value. Lbs. Value 

INTER AES LEO DS CVS aes Sa eG = eee] eee Oey Rf (Pere Seer | 1,320,350 $15, 220 1, 320, 350 $15, 220 
EMIS ANA ESE Cai Le ee | Se pe eee ead laeene aeeee | 1,979, 000 24,619 1, 979, 000 24, 619 
PA Sava WES SINO KEG): o50 ce ccnlaccisis poe sa~ efor eicieteceweis | 114, 000 1,140 114, 000 1,140 
MMe fish ese esses esse | 119, 400 $9, 409 75, 450 6, 383 194, 850 | 15, 742 
SOMO pe a sce ctesc sini sie | 32, 270 1, 291 134, 200 4,623 166, 470 | 5, 914 
BTGLEL=SM) epjeceeweee ese | 1, 800 72 104, 250 4, 324 106, 050 | 4, 396 
(Chim iC Wieues GaeeeneseEpceeoane SRS Seen acetraes eas 2, 500 50 ~2, 500 50 
Godmireshssen ence seecccnee 37, 460, 512 889,910 | 3,198, 480 86, 309 40, 658, 992 976, 219 
Goad saltediz..c.2css5en-- 22 28, 617, 968 784, 732 | 244, 425 11, 991 28, 862, 393 796, 723 
UB KarureSNas ssa aahiee set se 2, 737, 586 AMOS Tél sets secs seers leon aoe 2, 737, 586 42, 937 
qoUsk- ssalliied oo saat awa oak 155, 721 DUD TSM hance nee Baeeeeee ones 155, 721 2, 573 
NOTIN See Sins ae Seine fal siekictte le qos sical eising c eeeele 140, 150 7, 734 140, 150 | 7, 734 
NPs Siero ob are bids ata canine laine eeawAceuel|be ance see 2, 800 200 52, 800 200 
(DSI es bbe coe RD UE On BEA POSS BBE ne Gaal aeereeraan 493, 644 25,322 493, 644 25, 322 
MQumgers! io o.2 -sc-<c\.s05 797, 309 24,259 | 1,798, 358 56, 147 2,595, 667 80, 406 
Heddock, Tresh).:.: <0... 37, 510, 732 769,154 | 1,117,725 24, 130 38, 628, 457 798, 284 
Haddock, salted -.2-.4.--.. 591, 073 SOM OH i eran tat pene tennessee 591, 073 8, 584 
Tes nrOSh es series veces 13, 687, 341 182, 494 192, 800 2, 634 13, 880, 141 185, 128 
Hale, sndted ..s¢c.ccc. 222: A77, 813 Ba DOU eae cme ekle tl So sere 477, 813 6, 251 
lel igoimmadesial ome eseaaee 10, 979, 806 DAS MOUS ate sie o et oierelllos cic currence 10, 979, 806 578, 504 
Hathibuwt: palted. 2.22. 42f5-0- 1,176,128 HOV Hl emaaecone Nod sa SOSee oc ONE 1, 176, 128 70,189 
elerrime. Mreshy. seed. csn 5 7,899, 903 153,102 | 9,083, 000 77, 951 16, 982, 903 231, 053 
Herine, salted... -ss5 =< 12, 252, 298 MG QNO. Bike 02 Aare lo eecn se eieeees 12, 252, 298 169, 978 
BURCH OAS) AKG Lies Ao Sted age | age ad el eee 1, 650 25 1, 650 25 
Horsemackerel ............ 560 17 75, 095 2, 038 75, 655 2, 055 
Mimckerel, iresh!- <5... 5... 9, 404, 411 465, 505 576, 089 30, 089 9, 980, 500 495, 594. 
Mackerel, salted .........--. 7, 643, 822 ABH OG al eo cae cima alee Re tioSeed 7, 643, 822 485, 391 
Mem AG ON jerciccsesste mince wisieeis 430, 000 2, 950 445, 000 2, 459 875, COO 5, 409 
AUC OVINE eee «Ee ck co Sscaine eo wise el cscmiagismmeee 6, 300 630 6, 300 630 
POUOCK.-ireshee-2 — = saa sses 8, 786, 534 81,960 | 2,126, 649 20, 598 10, 918, 183 102, 558 
Pollock, salted.-_...2-..--. 1, 262, 473 SOD G)h Ie Reena areal Ne ener ere 1, 262, 473 15, 210 
SEUIGL Cet SS ee ee 120, 080 | NOOO Re coer Hl eae ee sce = 120, 000 2, 000 
BOUP So once csee sees secs 36, 500 965 552, 400 14, 913 588, 900 14, 978 
DCOMDASS cates ce seme sete tcice 27, 800 1, 480 68, 200 4,199 $6, 000 5, 679 
PG ey rat Soe Oe oe Soa | 4, 200 210 17, 047 927 21, 247 1, 137 
Squeteague ......----.----5 22, 500 380 | 3,747, 717 89, 867 3, 770, 217 90, 252 
Striped ibass.2.- 5. .<cc.- we 1, 459 175 26, 450 2,445 27, 909 2, 620 
SUUnECOM eens anacarec coc Se ee aac eee mses qeeetees 6, 535 372 6, 535 372 
SWOrdshsh. 24.22.25. c0c-% 726, 126 56, 46 24, 000 1, 200 750, 126 57, 746 
LUN eee eee wisialelacrare sie oral 22, 500 715 190, 785 Deo 218, 285 6, 487 
ROGUE: ee eeintiae som ewe ace ema setine eet Seates ccnsisals 32, 000 490 32, 000 490 
Winntan POL SH Ver mealies 22) apc /2 sicjeis sea eie| eissseoceee ce 2, 286, 200 7, 885 2, 286, 200 7, 885 
MsODSEBTS 2228 & = 2s ones 68, 321 7,115 | 1,627,367 167, 980 1, 695, 688 175, 095 
ISIDINE IDO) eG eRe OTR Ss SOB SO Ooed BS CSAES Sa eens Geceaenonnes 6, 000 1,500 6, 000 1,500 
Spt ee ye eS EN Sv Sock ong sc leke cece meine’ 5, 365, 076 25, 340 5, 865, 076 25, 340 
CORT OC SE bi: 56 ae ree ee 11, 896 | 1, 550 842, 648 129, 589 a 854, 544 131, 139 
MOLATHS aN Aten eink ee oee Seas es seen [pons meee oe 2, 279, 410 157, 247 b 2,279, 410 157, 247 
@ysters, market............ 38,500 7, 332 490, 602 112, 920 © §29, 102 120, 252 
MURS DPUR NNEC. S358 sie olan wet oe Sel 194, 600 13, 430 a 194, 600 13, 430 
CMO Saat ce cre otc steciee ee 383, 550 85, 275 e 396, 900 89, 982 
Opekless a5 nsec ssccces ene | 20, 000 5, 600 F 20, 000 5, 600 
MIPS PMOSS s ces oe cachet eee 690, 060 31, 050 690, 000 31, 050 
Gal: wwale csc. s-kwscwcee ans 5, 136, 767 990 BTS Mess ce cam tiskisdwemen oe 9 5, 136, 767 292, 875 
(Oil CeCe CARS Ses a eoeE ne eearae 172, 653 TOTO eee ties scare ote ie ane ens N72, 653 7,575 
UC TIN” NC VRVERS SYS ecient Sn) FeP ey i Oca i 3, 750 150 73,750 150 
Wihnelepone .2.02-.<0s<0 secs 19, 000 SU MOBO eee eee eerie 19, 000 90, 000 
Halibut zine —=- =. <---.| 34, 400 rN 0: ES Ronee ae Seer my Pe cee me ers 34, 400 1, 644 
Tongues and sounds....... 71, 566 B33 | ceease cece le semantic sere nis 11, 566 433 
Gouiroer oes cee ba essen 16, 700 oN Dee eee | (seer Seer | 16, 700 531 

Poteless i seedo- see 188, 509,698 | 5,220,660 | 42,136,252 | 1,261,767 | 230, 645, 950 | 6, 482, 427 

@106,818 bushels. da 27,800 bushels. 9 684,902 gallons. 
b 227,941 bushels. e 66,150 bushels. h 23,020 gallons. 
¢ 75,586 bushels. Ff 2,000 bushels. 7 500 gallons. 

° 

/ 

THE FISHERIES BY COUNTIES. 

Essex County continues to be the leading county of Massachusetts in 
the extent of its fisheries. The number of persons employed in 1902 
was 7,106, of whom 4,630 were on fishing and transporting vessels, 
943 on boats in the shore fisheries, and 1,533 were shoresmen, engaged 

The amount of capital chiefly in preparing the products for market. 
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invested was $5,319,268, including 332 vessels of 19,578 tons net ton- 
nage, valued at 81,507,926, and their outfit, ralied at $693,597; 585 

boats in the shore fisheries, valued at $55, 070; fishing apparatus used 
on vesselsand boats, $285,201; shoreandaccessory property, $1,472,869, 
and cash capital, $1,304,500. The products secured by vessels and 
boats amounted to 132,874,503 pounds, for which the fishermen 
received $3,426,326. The greater part of the products was taken by 
vessels and boats owned at Gloucester. 

The fisheries of Gloucester in 1902 employed 5,960 persons, of whom 
4,278 were on vessels, 235 on boats, and 1,447 were shoresmen engaged 
chiefly in preparing fish for market. The investment was $4,950,796. 
This included, in connection with the vessel fisheries, 293 fone ves- 
sels and 3 transporting vessels of 18,198 net tons, valued at $1,415,596, 
and their outfit, v: Aiea at $641,958; hand and trawl lines used by ves- 
sels, valued at $89,876; purse seines, 132, valued at $95,500; gill nets, 
3,673, valued at $34,629, and sword-fish harpoons, lines, etc., worth 

$690. There were also 148 boats in the shore fisheries, valued at 

23,165, including 15 gasoline boats, worth $9,150, used chiefly in the 

lobster, mackerel, and herring fisheries. The fishing apparatus on 

boats was valued at $25,713. The shore and accessory property and 
cash capital employed in the fisheries and wholesale fishery trade 
amounted to $2,623,669. The mackerel fleet from this port using purse 
seines numbered 85 vessels, 1 of which was a steamer and 7 had auxil- 

lary power by the use of gasoline and were among the most successful 
of the fleet. The products of the fisheries of Gloucester in 1902 
amounted to 114,424,457 pounds of fresh and salted fish, having a 
value to the fishermen of $3,016,152, of which 108,967,917 pounds, 
$2,856,920, were taken by vessels and 5,456,540 pounds, $129,232, by 

boats in the shore fisheries. These products were not all landed at 
Gloucester, however, but a part of them was sold at Boston and else- 
where. Vessels from other ports also landed considerable quantities 
of fish at Gloucester. The total quantity of fishery products landed 
at this port by American fishing vessels in 1902 as their own catch was 
88,980,879 pounds, valued at $2,336,444, of which 39,614,878 pounds, 

$787,676, were fresh fish and 49,366, 001 pounds, 1 ,048,768, were 

salted fish. 

Suffolk County is next in importance, having 2,419 persons employed, 
1,283 of whom were on vessels, 268 on boats, Sad 918 were shoresmen. 
The investment was $3,851,884, and included 80 vessels with a net 

tonnage of 4,593 tons, valued at $581,350, and the value of their out- 

fit, $322,752; 174 eae in the shore fisheries, valued at $9,080; fishing 

apparatus, $83,952; shore and accessory pr opeae $1,749,750, and cash 
capital, $1,105,000. The products taken in the fisheries of this county 
vet eregated 42,461 5,284 pounds, having a value to the fishermen of 
Oe 

51,155,480, and were nearly all marketed at Boston. tf 
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The fresh fish business of Boston centers at T wharf, where, unless 
prevented by severe weather, vessels arrive from the fishing grounds 
with fares of fish practically every day in the year. The fleet owned 
at Boston numbered 78 vessels, but fish are also landed there by an 
equally large number of vessels from Gloucester, Provincetown, and 
other ports along the coast. Large quantities of fish are also brought 
by steamboats and railroad trains, and by numerous small boats in the 
shore fisheries. 

The fresh fish landed at Boston in 1902 by vessels owned there con- 
sisted principally of 8,116,663 pounds of cod, 430,900 pounds of cusk, 
17,006,950 pounds of Raddoek 5,150,600 pounds of hake, 881,500 
aelide of pollock, 5,076,100 pounds of halibut, 1,073,631 pounds of 
mackerel, and 284,000 pounds of herring, aggregating 38,020,344 
pounds, having a value to the fishermen of $958,959. The catch also 

included fresh fish of other species and salted fish in smaller quantities. 
The quantity of fish landed at Boston by American fishing vessels in 
1902, including those ue other ports, was 78,973,996 pounds, valued 
at 82, 042,638, of which 77,608,596 saunas, $1,994,198, were fresh, and 

1,865,400 arma: Mount were salted. The fish received from the 
various sources are shipped to dealers in the towns and cities in the 
New England States, to New York and other cities in the Middle 
Atlantic States, and as far west as Denver, Colo. 

In the shore fisheries of Boston 128 Italian fishermen with 75 dories 
engaged in catching flounders and other species. The only forms of 
apparatus used were hand lines and short trawls. The fishermen 
occupy fishing camps on the islands in Boston Harbor some 8 miles 
from the city, and fish about eight months of the year. They sell 

their fish at the head of T wharf by the piece, bunch, or small lot, 
chiefly to buyers of their own nationality. In 1902 the catch concizted 
of flounders, 550,000 pounds, $22,000; cod, 160,000 pounds, $4,000; 
haddock, 45,000 pounds, $1,350; pollock, 15,000 pounds, $450; and 
whiting or silver h ake, 30,000 pounds, $300; a total of 740,000 pounds, 
with a value of $28,100. 

The clam Psboneas in Boston Harbor are engaged in by 15 men with 
10 dories. The greater part of the catch is taken during the summer, 
although the fishery is carried on to some extent at other seasons of 
the year when the weather permits. The boats usually make four 
trips a week and average 3 barrels of clams each to a trip. The clams 
are taken at low tide from the mud flats in the harbor, which are also 

worked more or less by a large number of fishermen who reside at the 
various seaside resorts in that vicinity, where they market their catch. 
The catch in 1902 was 11,520 bushels, valued at $5,760. 

Eels are taken about eight months of the year, in and near the 
mouths of small streams emptying into Boston Harbor, by 15 fisher- 

F. C. 1904—19 
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men with 10 dories. The method of fishing practiced is termed ‘‘ bob- 
bing.” The apparatus consists of a short pole with a line attached, by 
which is suspended a ball of fine twine interwound with angleworms. 
The eels, in their attempt to secure the worms, entangle we teeth 
in the twine and are quickly drawn into the boat 

The cunner fishery from Boston in 1902 was carried on near the 
islands in Boston Harbor by 9 fishermen with 3 boats. The catch 
was taken with hoop nets, or fyke nets, and amounted to 38,400 dozen, 

or 57,600 pounds of cunners, valued at $3,840. The boats made two 
trips a week during eight months of the year, and averaged 200 dozen 

eunners each, toa trip. The fish were of small size, weighing about 
2 ounces each, and sold for an average of 10 cents a dozen. These 
boats are the last of the ‘‘Irish market boats,” being about 4 tons 

each and similar to those used in Ireland. Formerly from 80 to 40 
sailboats of this kind engaged in taking cunners, flounders, and her- 

ring in and near Boston Harbor; but in recent years the owners who 

continued fishing have changed to large vessels as their boats were 

worn out or lost. 
Barnstable County had 2,251 persons employed in its’ fisheries. 

The number of vessels engaged in fishing and transporting was 124, 
valued at $223,225, having a net tonnage of 3,320 tons, and outfit 

ralued at 891,729; the number of boats in the shore fisheries was 
934, valued at $72,275; the apparatus of capture on vessels and boats 
was valued at $156,024; the shore and accessory property in the fish- 

eries and wholesale fishery trade at $146,073; and the cash capital 
was $29,500, the total investment being $718,826. The yield was 

36,156,018 pounds, valued at $932,828. 
Pane incetown, which is the principal fishing port in this county, 

had 1,001 persons employed in its fisheries; of this number 673 were 
on vessels, 254 on boats, and 74 were shoresmen. ‘There were 66 ves- 

sels in the food fans and 4 in the whale fisheries, a total of 70 ves- 

sels, valued at $169,425, the net tonnage of which was 2,814 tons and 
the value of their outfit $77,944. The vessels in the food fisheries 

included 3 small steamboats and 1 vessel propelled by gasoline. There 
were 9 vessels engaged in the eod fisheries on the Grand Banks of 
Newfoundland; 2 large vessels and 30 small ones varying from 5 to 20 
tons each fished for mackerel; 20 of the larger vessels fished for cod 
and haddock on Georges, Browns, and other banks off the New Eng- 

land coast, and many small vessels and boats, during the summer 

months, took ground-fish, mackerel, and herring in the inshore 

waters. The number of peace in the shore Galeries: including 11 
power boats using steam or gasoline, was 226, raha at $24,820. 
The apparatus of capture used on vessels Ceeeece chiefly of band 
and trawl lines to the value of $11,048; 1,308 gill nets, $10,626, and 
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20 beam trawls, $1,390. In the shore fisheries there were 16 pound 
nets, $28,300; hand and trawl lines worth $6,890; 30 beam trawls, 
$1,800; 288 gill nets, $2,304, and 318 lobster pots, $218. The gill nets 
used in the vessel fisheries are drift nets, and are known locally as 
‘‘drag gill nets.” They average about 242 feet in length, 80 meshes 
or 20 feet in depth, and the size of the mesh is 3 to 34 inches stretched. 
They were first used in the mackerel fishery of Massachusetts in June, 
1845, by Capt. N. E. Atwood, who fished them in Provincetown Har- 
bor. When operated, a number of the nets are fastened together, 
making a continuous net a half mile to a mile in length, which is sup- 
ported by buoys. The vessel, with the net attached, drifts with the 
tide, sails being used when necessary. These nets are usually fished 

at night, and are sunk deep enough below the surface of the water to 
avoid being damaged or destroyed by passing vessels. The catch 
taken with drift gill nets in 1902 was 619,100 pounds of mackerel and 
herring, valued at $26,810. The investment in the fisheries and 
wholesale fishery trade of Provincetown was $457,660. The products 
of the fisheries, which were marketed chiefly at Boston, amounted to 

23,311,009 pounds, valued at $529,244. Of this quantity 15,618,497 
pounds, valued at $433,075, was taken by vessels, and 7,692,512 pounds, 

valued at $106,169, by boats in the shore fisheries. The larger vessels 
land their catch at Boston direct from the fishing grounds, and the 
products taken by small vessels and boats are shipped to Boston and 
New York on a fast fish train that leaves Provincetown daily. 

The use of beam trawls in the flounder fishery at Provincetown and 

vicinity is also an interesting feature of the fisheries of Barnstable 
County. ‘This apparatus is not used elsewhere in the United States in 
the commercial fisheries. The number of beam trawls in the entire 
county has increased since 1898 from 27, valued at $1,610, to 65, valued 
at $3,205, and the catch, consisting wholly of flounders, from 766,850 

pounds, $8,564, to 1,419,809 pounds, $43,169. These nets cost about 
60 each. The beam is from 20 to 30 feet long, the net or bag 75 feet 
long, and the size of mesh 34 inches stretched. The flounders taken 
average about a pound in weight. They continue to be plentiful on 
the sandy bottoms of Provincetown Harbor and Cape Cod Bay. 

Bristol County was third in importance in the extent of its fisheries. 
The number of persons employed was 1,262, the investment was 
$603,701, and the products amounted to 6,289,554 pounds, valued at 
$446,329. The number of vessels was 34, valued at $137,850; their 

net tonnage was 4,104 tons, and the value of their outfit $205,060. 
The number of boats in the shore fisheries was 355, valued at $13,675; 
the fishing apparatus on vessels and boats was valued at $6,175; the 
shore property at $98,441, and the cash capital was $142,500. 

The whale fleet of New Bedford in 1902 numbered 21 vessels of 



292 REPORT OF THE COMMISSIONER OF FISHERIES. 

3,802 net tons, valued with their outfit at $320,900. The number of 
men engaged was 606, and the products, consisting of oil and whale- 
bone, were valued at $330,787. 

In Plymouth, Dukes, Nantucket, and Norfolk counties the aggregate 
number of persons employed in the fisheries was 1,262, the investment 
$317,920, and the products 12,859,591 pounds, valued at $521,464. 

The following tables give the extent of the fisheries in each county 
of Massachusetts in 1902: 

Table showing by counties the number of persons employed in the fisheries of Massachusetts 
im 1902. 

Counties. sels 

Barnstable: sae~ see. sie sijaseeisyosieaisies -asise esis cleo 
IBRIStoleeso cas acta ne ce aeccs i ewce See wacneeere cence 
DUNKS Ree serae mestee eee ete a eis eee eeimecine wioncineciee 
NESS Oe ee ais rape oan ele stase Atos eave Crm ainiets erereretoste mininers 
IN AINGUI CEE aaa ce eee aoicts awis(ntatnealareineere nioer ammeere 
Is OrA 10) Uc ee eet emis eH ME Se ep OneCrCnmcOnrsS 
AelivAMO Wb pets Se yah ae wine ei sisleicivio ssa ae e eae ceeioe 
Sufloliaee ee ae sese te Genie ee ece as cen aeceeeueacs ener 

On ves- | On ves- | Inshore, 
fish- |selstrans-| or boat 

ing. porting. | fisheries. 

821 4 1, 286 
688 4 402 
21 al 225 

, 614 16 943 
Be SG See OeO 219 
Siesdiacai| ecessis imiatevetete 38 
LGU easceseee 428 

, 226 7 268 

, 46 32 3, 809 

Shores- Total 
men. 

Table showing by counties the vessels, boats, apparatus, and capital employed in the fish- 
eries of Massachusetts in 1902. 

Barnstable. Bristol. Dukes. Essex. Nantucket. 

Items. i 
No. | Value.| No. | Value.| No. Value. | No. Value. No. |Value. 

Vessels fishing .........---- 122'$221, 825}  32/$136, 850) 8| $4,850} 328) $1,499,826)  12'$11, 500 
MOMMA Ce eeek cece SH2LS |teveretercets 4, 064|.......- 69) eee coe LONSCD| zee ose 3 $4) Sean 
OWUtH taal sac asnieescaesoest PRY Aaeee 204,965)... A218 |Sreerers 692, 867).5-- 2 1, 387 

Vessels transporting .....-- 2} 1,400 2) 1,000 1} 1,500 4 SS100|2s2esnteeeeee 
ANorhoys ¥en Seo aaeonouse AT (cis aisiets 40 eo Se8 see Gl seasezce 213) a sas\2occecaltese Seleeeeese 
Oa ee eaeacoreoneroseccl Waeeee EO Seger Cee PALO Soae5 Wa0lt2ecaonleaee eer 

TBYOvEH Rs] Stone GReRRe Ren ar ae et 934) 72,275 355) 18, 675 197} 29,515; 585 55, 070 105; 9,170 
Apparatus—vessel fisheries: 

SOIMES Qe oe erer astaralnne sierce 11 cle (010) aes Se secea| (Scere Gere 143 99, 875 4 525 
Gaillnietswew a eames. 1,435} 12, 008 186 1, 289 159 1,373] 4, 273 40, 679 164) 2,140 
Poundinetstecsace.s ese le = 02 es eee a oa| = 225 cis eetesion lao el comercial eraser eco ame 1 300 
Lines, hand and trawl.}.-...-- VSG ee seer BDI S cisie's = SOleeaee 99264 Seon 134 
Beam trawls........-.- 20 eel 390| oan eee |e ciscincl| cise ciemian||'stce'ai| satstemmanee | armor el recor 
Harpoons, sword-fish...|...... Go| Sie aae | G8iSeaens DA ee eae OBb |e cintichl einen ae 
POLS MlODSteieseesecse ce 340 HA Scar Asssocd Heseee leisreeereee 285) ORs ole A 
IDTEACSeSe see mee seoenee 12 Wel steee ieee cess 10, 1) ee 62 124 
Rakesgwaeceernwecccscees 6 4D |e I'5'S. x favmyai coil Sierche rere = Siw ayer ate ord Sse a are elie eae Sve es | See 
Minorapparatusic cen. sc|s.ecne Ise eleatail haere Weise c.cjaillersys ofse |'s store e eiclelllacte tere Hb Seiji 8 

Apparatus—shore fisheries: | 
Seinesaiacseme ciate 15 632 19 1, 350 4 820 30) 6, 450, 6 30 
Gillbrietsie eee ene 686) 6, 557|...... eee es eet eae 1, 390 11,570, 120) 1,500 
Poundnetsandtrapnets OO OD a7 Dla oeeivs| leew cemiee 50| 29,875 16 122900 ose eal ace 
Lines, hand and trawl.}...... TODO l= eee We ae aee TOW a are Sh Oelee seo 97 
Dipmetsteesssesecee aces 83) 143 eee Seals aesrerelsy 4 8 53 ns} Barer Bosaeas 
Beam trawls........... AD LL GOD|s 555 2cll Reve syacarace |'araererara | erejaletetaree lfaete tele | Scisteereiareilete {bf ca share Savereeree 
JON Ase OU he Ropeeaon seSae 18 156 |eoeece SenocUodllascecd|pobossselopeacllsonaconcooa|sotsocteccuce- 
Pots, lobster ..........- | 1,890} 2,087) 565 649| 1,645] 2,047] 6,503 8,656 555! = 828 
Rotgacel anaes 469 4G illPeeeee Hts peace 450 600 75) 150 a528oe|cncesee 
Cunnier netsianditrapss|aee-: alaeeciseceleecene [setscpaetel| See tes| came ane aeons Oils pee allsendeac 
Spears Celiac seeds eee 58 LOA Xe cA Sater tersene 12 AB eee noo hoodsce 28 35 
Wieirs) cele: Soi cack 28 TOD ee Salas eel senyona |e oeeraee [Bee 855) booagsssHes|eocan|bcodscc 
Harpoons, sword-fish...|......|.....-..- eect sale aectaerm Seems Glee Sea DO) Sols ail Sse 
Dredgesteons eee see 399 843] 137 470; 160 480) se Go| Baan secs 340 680 
Tongs, rakes, forks, and | 
OCS ter eeee coe eaeeaeas 629 8,160}  287| 1,750 120 540, 350 176 20 80 

Minonapparatus 2. 2222215. .5-. 46h eee QO |sjoc5 ciel ieretelotiehece oie <aretelllteteeie.cistatsiec | Srelete re ete 
Shore and accessory prop- 
Crt yee ek ears 146, 073)...-.- OR 44ers 1, 472, 869]. ....- 800 

Cash capital 29-500 |e ate | 1425:500|2ee oat 1, 304) 500)... 1, 000 

Tt tele eee ee Fb) (Va eocoee | 603, 701|....-- 5, 319, 263 oY 30, 338 
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STATES. 293 

boats, apparatus, and capital employed in the 

Norfolk. Plymouth. Suffolk. Total. 

Items. 
No. | Value.| No. Value. No. Value. No. Value. 

Wk nine ne gana aoceeo aaeecade pomertas 14 | $94, 150 78 $574, 450 594 | $2, 543, 451 
2 ITO 5 edo eaeonercl boodhaoalbBassade GIGH Escort A DDA eee iessetetersis ae SI 9G5T Secee eee ee 

Ombhiti nesses ese css] secceeelleas sce ssceces< 4G 730) eae sere al DOME leretoreteteier= 1, 360, 323 
MW ESSeISiULaMS POLI Sie ate cel ava\atelevereie fale e =cle ais|| erie = ee See eee 2 6, 900 11 18, 900 

ROMINA S Cera rerretererevoe all = stetainis ele lisse oie: siwioze Ileimate S siejel sioeeers oioiere,c SOR cea m eae 409) |seestemeicees 
Oniticasocoeatcceueeeee [Eee coe |e motte See e ane Eaeee 8s lamaanee OOO Ie aceaned 2,385 

LORUS Ss ebook Sseecbecemr cane 37 | $3,970 301 21, 208 174 9,080 | 2,688 213, 963 
Apparatus—yvyessel fisheries 

Stes Soca mcseconceeod GEb seers Greccede 2 1, 800 18 14, 400 178 121, 500 
\ (Goi TNE) Sy eee sseaGnuead|encoadsc||souacods 300 3, 250 383 3, 800 6, 865 64, 484 

Poppa WC Geb ooenncese| pmo sedad lsaoseaeudledcdosaulseaces cendlloccoccon|sedseodeeeean il 300 
Wineswhand and trawille|Sass estes se ceees|eceem see A OZOM rarerctstete D2J085" |seeceitac 170, 309 
TBYSYSSOaLA BESTA ATS ToWeties ye ote OR Be a LE Sa OS ue La ee al eae eee 20 1, 390 
HAM POOMSHSWiOLG tS Ine el ave a= craeall eletoelesetetm |frimintetaratat GD Se secre TF OGOR Eretererstetore 2197 
IBOtSLOWStO Ta ciie ce ere evel | etoke ere roll eteveins Sreiee a ceselecoteysial| ere leit ote ee 2C0 150 825 994 
Dredges eee lea elem etal | eestor foteieta lersteteveie wielltare eiete le ele reall erclais ofeicie' [lates slate wieieloee 84 226 
FRANCS eet ee nie siete rata leer omic = lraracie lore ate cimtarnie = ciel ee icto etsiainic| =a iaictwte.cis|is\e'eysie wleleleinisie 6 42 
WiGhNOI TO Oe NEUES So eee poooobee|speusocd)|boodeeco)|aesonoosed) (eerseces Sone sereegne | emncconc 20 

Apparatus—shore fisheries: 
Sea@s |. Secopasuosenecees bocnesos| srapoocs 1 H107 | aystevere ater iareisleicle = aie 75 8,799 
Ghillie tapes sees eas sa eee oe 20 DOOR cee eons 2,216 19, 827 
Poundnets andtrapnets Sette wis sisll Sewers die lereis(ecsaic ocisies see 4 5, 500 169 150, 450 
TIES Inch avellenaVelivE Al Soneosor bosecend leasaecae Gon Sacacese US2110). | Sswictsee 12,570 
ID Mo) AVG) 36 op oes sen eallocossccs)| |See0seoS | 15 Ble paeooudlacacascoceco 155 290 
Beanwtrawls) sos. ---=-- jatisupoeeltencadass jsSeossoasascderesd| Sssacosd| sacdcoddooaec 45 1, 905 
IWKO INOS s Bacooddeobed||seaseces| Goooecor losseseed| Sccrkeccesd|besaccas saacuocansed 18 156 
IRGOtSHlobSber=sesee selene 2,145 | 3,157 8, 098 12, 464 4,150 5,186 | 25, 551 35, 014 
TOKE, Walled oe sooesee seen eno sece bodaecns lacseaos6 losadessacq| lacdescss Eeseoueccsrc 994 ue 
Cunner nets and traps -| | Setecice ale sissies \SandoBeelsoacaqnees |saschend occas eeabellsapoe ces 54 
(Sages, Ol Ssscbascsucds |pssoopoolleasmaabE | epee ene a ore eal cts Stas araillerciticlevaeinterals £8 157 
WVEInS Ce lPa sens se 1e)| sie aisete eel ioe eicicere ena eee seemossccolomseericce Ieee 28 725 
Harpoons, Sword fishers oeeese ee semecees eae eee eats sees mer arene ee aaa ae eee 56 
NCA SEs ee mene cm een! Se cecok leeeter|- eee | Ps ae See lee Sener al eS ANS eAS oe 1, 036 2,473 
Tongs, rakes, forks, Oe | 

NO CS es eeic les =ie| rales seers sie eels 89 498 40 | 34) 1,535 6, 238 
Rakes, Irish moss ...--- 10 £0) 180 RUBIN oacue eee eee 140 573 
Minorappatabus!----s-|asn---- ADDY lejaretatelsiet= | steterereretel ai-||(=(si=tereta'=t= | Pe laqevoncd 1388 

Shore and accessory prop- | | | 
Gin? sgoacenoa enon eo Seated peerceor POON eee secre LOMLOON Besos M49 (OD) Se ccecerere 3, 482, 374 

(Gingham miGils= -5a5 = 3h ao coaglbeosonsa locsp ned pcecdbopd seseaco pec aaasasoq LOD O008 52 eserce 2, 587, 500 
| Sere s Le 

Morale een sy eee laedaneh as [Sree ae Se tae HOSHOS6 4 eereeeee | 3, 851, 884 | paca 10, 811, 594 

Table showing by counties the products of the fisheries of Massachusetts in 1902. 

Barnstable. Bristol. Dukes. 

Species. as 
Lbs. Value. Lbs. Value. Lbs. Value 

JOIGKVANAEGH alten eee roe conc eon aaaeae 738, 850 $5, 749 110, 792 $1, 295 279, 508 £5, 956 
Alewivess salted ly shoe. --.s<ceesnise 1, 245, C00 15, 9384 373, 000 4, 604 51, 000 594 
Milewivesssmoked! cas. e-cmcens-- 114, 000 IL 020) | Peete ede sellagacoor eal |lbseecacseese lecacaocost 
MBSA Se ear stares elatayaleiaiei= ilove se teeters 67, 300 DY 76714 Gaeoeenessad lEccapcacor 10, 200 716 
LOMO) Gen bs poce os CAoUereeECacabee se 11, 200 A3%h | Secicmes aos, [tee pees ee 123, 000 4,186 
IBUther=fiehiey ctaeeh en ane ace Oaeeacee 70, 000 OER) | Beeeeeacee se {ea eoeee 29, 800 1,319 
WodMines lesen cers cen pcmcia 6, 179, 967 177, 105 76, 000 2,160 47, 000 1, 080 
Codm salted Sovasse ee S ose ss eee ics 1, 531, 490 53, 524 239, 000 7,170 22, 500 1, 200 
(Cbizlis sSNA FE Cope cencersercasccccor 362, 316 GROEE Besocnpoecod Peeeeoeced lsccasbadesccl corns bade 
LOI Se eat See See Saaperecoor ooo 284, 044 OO el SoeOH os] MECOCODACe 36, 000 1,472 
PA UII ClSerse ere eles aise jafaicenis ai Sata ate 1, 815, 517 53, 794 21, 000 420 172, 900 3, 412 
addocksireshy a2 25-62 sti = 4, 996, 980 108, 952 18, 000 570 1, 500 75 
Haddock salted 2555-62 220-2 nose 16, 800 ; 
TEIRIKS) suka Nene pease eaSeeEoooee 673, 424 
Is ile, Galnevalls See asosep bee sesoeneco looocneccoces 
Lamb Uines hese seer cece sco 119, 780 
PEROT OOS Diesraaseyaoatetsjereiei=i<lel-te <=" 3, 656, 500 
HUCKOLY SHAG Sos. see = clan isearie a= -'e 1, 650 
Horse Mackerel. .2)o-ce- ccc ciececce 69, 095 
IMackereliitresb\sscccancs acct ee sce ce 1, 529, 200 
WEG age Coulis AAS Cape ceseeceoosoT 161, 000 
Mienhacdenmrmccrcons cisricem ee saca. 548, 000 
IPErGhinwnute wae seme ress eee = cote latelel| animicle elm siaininle 
PRollocksineshtescesssseeeesss sccm - 1, 994, 637 ‘ 
POMOC KA Rated eee cee co aco cele creis 154, 560 8, 072 
StrnaXs RGIS Cp oeots soc Gos noooborc aoe 120, 000 NOOO | Beemer rse ie catel elena aie = miata | aa'a lle lmole mimlnyn! | einen malate 

BEND Reese seee aon ae ce eee tecate eels 28, 400 898 30, 000 870 489, 000 11, 965 
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Table showing by counties the products of the fisheries of Massachusetts in 1902—Cont’ d. 

Barnstable. Bristol. Dukes. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

Gear base. sss acecc ct osadecseciactie= 18, 200 $620 3, 000 $210 79, 800 $4, 939 
Sa Gh Gea eee nice Sees ete aes 1, 280 76 13; 932 757 1, 200 60 
Numetewew eye aan ones aac cee 1, 453, 617 26, 527 38, 000 1,440 | 2,247,500 61, 295 
Stripedi basss..c. aac Sene Se. cocnis 25, 009 2,480 2,500 150 400 40 
PRMUG OOM terse Sines sia eee ase laeinaisse 6, 535 BUD! | a.2 See seis size atom miateiate, ee ee Sieteamterese trometer 
MSVRONG=LISD Sas ctenys.crsen.cimiers «/sjeisteracicise 235257, 25937 34, 200 2,212 8, 108 488 
PR ARO LT Bs aoc Sind ayateiwisavetsinaieisiaerocios 52, 585 1, 434 86, 000 2, 785 43, 500 eT 
SE OUCOGS Goons cise aecinge cis eae 2, 000 40 30, 000 450. |. Soc c56 03 Saas foe es 
Whiting or silver hake.......-..-.- 861, 200 DOGO ca ks seee leer etal bree eree ee ea ee eee 
HO DSLETS toe qasc\ncis mele nciivesic aeeeee 94, 229 9, 563 16, 100 1, 985 56, 125 6, 005 
Slave dy 0) ie eee eee 6, 000 15002 |\3.< a.cc.c:c,5, ose ol'oenetas ooee | Meincee eee eee eee eee 
CIRO eae rea saece cece ce ae cesar 5, 355, 476 DASA Ss cease sera hee onesies 9, 600 99 
Clamiss Ward occ ascqehseesc see aecsicies 204, 544 30, 224 431, 200 67, 125 120, 000 18, 750 
Giannis SOlitusnanas eae acciga=e dekeae 26, 940 2,426 5, 000 625 3, 000 300 
Ciyslersh MaKe tec oo cteasc ee coseee 483,602 | 111, 252 45, 500 9) ORO. 5.55 Ste aaes| emeiaeee 
GiuSLeLomSseedn soe serach sea 180, 600 12, 430 14, 000 f, O00! |. cae eeeeeeee 
MEMMODSE ae casewises sees case since 182, 250 33, 505 19; 200, 4, 000 80, 400: 22,340 
Gilt halese aeons osm ece aes esceee 647, 427 5270881) 4489): 3800) 240.787" |e 2. on tees eee 
Oil CON sae Ae oh ie eeaescee 42, 847 E5860) ||. ces oS 2cct seh ockio occ balls onenc ees ae femeeeeieeers 
OU dogahyh sss. sr scs we cwislns cose 3, 750 TOP Wes jaectrerg <n Sie ego ere otall et eee es ae eee 
Wihallebome. 22s c.cs sacs eines coseisnre a ltore ercieces wee oe ae reitere 19, 000 9G} 0G0'|. =... Bee see eae eee 

Motole so. sssneose= seeee cose 36, 156,018 | 932,828 | 6,289,554 | 446,329 | 4, 093, 241 156, 143 

Essex. Nantucket. Norfolk. 

Species. = 
Lbs. Value. Lbs. Value. Lbs. Value. 

IMIG WIVES, ARES .5:,5 2012s seis cree ceo 57, 200 POSS |eecnceeee 
PPR AS ee sta Najeee sce Mee mee meee Westa sian 
OMIULO ser ese sees eee ase sines cock fow,s teenies 
SPH TALS MM eye oe aioe sien syane eee 4, 450 3 
@atefishieaet a. eo Sec cccnneclsaeeaae 2,500 DO hes elec mare ats 
Gog Mines. 25. josowots ee tas ceeeeee 24, 420, 822 HBSNCIG) [eaeaonesee 
Godtsaliteds ste acce ste ae seen 26, 772, 928 721,503 | 214,560 
Guisktiresh'. 227 je jeadscceincce esis cae 1, 904, 870 YAS Sts il ee oS 
@uskssalitediees=aaca-setesemosenees 155, 721 BSE See BO ene 
GUM ETSe ees seis eere ose ee onaetaaeeee 52, 550 GAS CS eee RAE 
NETS ee te Reo etn son S02 100, 000 4, 060 16, 000 
PiloqumMersh Cee. kas cases aco sssoenss 25, 050 476 8, 000 
ea didocks-tresht <7. sacae emcees 14, 440, 977 262, 637 37, 000 
Haddock, salted 5.2. etseccecmcn- oi 574, 273 SQUG Oe cciccteca 4 
Poke imesh eso) nea nena 7,347,817 CASS ye ee 
iakensalte din. casa nenaee meee ce 443, 813 Sent ame ee 
ialibwuigeireshs sae. s- cee ac cnm ones 5, 154, 926 SlSs4 56 aeeee ase 
‘Halibut salted: 00845 22250 ye ss 936, 128 5d) 05Q) Ree Beak 
FElierniM eg Irs iris cuyeiee eter scree 12, 586, 403 84s 046) Seeee ae aer 
Erernnge: \Saltied sc. <.h-csceec dels cnisie 11, 153, 698 LSPA UH cya ese aese 
Horse: mackerel)... + dss<<.cosselee 6, 000 240 560 
Mackerel tregit. 6 occ co oscccmmmaee 6, 521, 369 324, 102 92, 500 
Mackerel isalbedi a. 3.2 odsecassie vein 6, 777, 222 423 SOO! loess 
Menibhad emis s sae os a ene ee 277, 000 TI GSUe nee eee 
Pollock iresh a25* se asececcinsensec ce 7, 733, 846 65,957 ; 63, 000 
Pollock: salted'. . <2: <2 icdacceacis as 1, 087, 913 WN 988s |e ceccce see 
ES OAD 1 Ogee mean pene ae nn RO fy S| aN Ss 1B 2 ID AO eee 19, 000 
Sha @iiashacc sscegesaaecnewsssseaenee 4, 835 QUAN cs eelo eee 
DUWeteaeweEe:s oo sssiea- ota aesiose eee 12, 500 420 13, 000 
Siwordatishw 3-22 teseeeoanccigsscecere 303, 661 DAL SOM llereaetecrcirers 
Ramiro sic aac ks owe nse gosanaeeens 2, 200 1070 | eee 
Whiting or'silver hake............. 1, 215, 000 By FOO) Fe scientist 
IBOMStOrSe oi ha% sac isc ase Jecieceeneeeee 534, 159 58, 890 16, 750 
Clans: namdle oe oe Lo. sooncaeceaite ae saloae uc sarecee lores semewaaeee 26, 800 
@inmisSsOtthe oss ons cee as cereale eee 2, 072, 200 AR GAB kee etsy 
Scallops ese sack ccs tosses Se ese a eras eos elon etre, aah ee oete 115, 050 
Mitel Sen ORSE ers re sae a areree Sajekimce tee |b oes ee ae |e eee eee Eee eee 
Oil, cod 129, 806 Dy TRO! scence 
Halibut fims:. .. 3.2552 34, 400 By GG so aeons 
Tonguesiand.soumds:.:........-...- 11, 566 SB Sr a Aovecaers 
Cod roe 16, 700 PIE cae rerexereccets 

TOtalt.. 2): och ee sm seasee seeckre '132, 874, 563 | 3, 426, 326 | 769, 330 67,123 | 199; 062 15, 900 
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Table showing by counties the products of the fisheries of Massachusetts in 1902—Cont’d. 

Plymouth. Suffolk. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

AMEWIVESS INESD \. - cic sioctasinnle oe tee 134, 000 bis (ag Lt pee ea | Re 1, 320, 350 $15,220 
MVE WIVES: SOLtEG 252 sje cccc=5 ese 310, 000 BE: 157 (i er se a |S area 1, 979, 600 24, 619 
JoSueiiibyy ess, (Sura gOS c eA EA a Ieee epee ee el Porte eee Sere | eee ee (Oe ey ee 114, 000 1, 140 
BME chin eee cet cera kaaee ees 4, 250 SHOR Mec tee seta Ae eee 194, 850 15, 742 
TRC TAN a) ge 5 OD ee ES Se a er | etree ee OS | NE as dented | Sys em ey 166, 470 5, 914 
TESVRRKCTEY TSI Se Se ee ee ee eee See eso (Sree se ered (Rewemesnese sae 106, 050 4,396 
Gate IS HU ease ye ge eran oa ote Seca IRs hee eet cle Sins te Sl eee sk Ee eet 2, 500 50 
COM Rese so emce=saelcisi= = cleleiera 2 Se J, 702, 900 40, 750 8, 232, 303 | $216,276 | 40, 658, 992 976, 219 
Chelny sailtiesie oye 5st hee esec ci 33, 075 1, 250 48, 400 1,376 | 28, 862, 393 796, 723 
@liskewineshieas 0 i oasis fo vcrciesiacok sc 39, 500 765 430, 900 8, 546 2, 737, 586 42, 937 
(Chiidlics RRM nal gee Bo ee es ee nea en eee soon Seca anaes rl aoe eae nel ee Seige eae 155,721: 2,573 
CUTITIETS Hoe cisco accom 2 lates eae ne sieisilleeree seiece ee allman ee eistoe 57, 600 3, 840 140, 150 7, 7384 
DO PHis Desa Sica atienisiyes seitioce 52, 800 BOO) me ON ee ieee Sratelo ee sc csein 52, 800 200 
IDES EAS eee ann eeer ecoe ates Beocetaee pheteectcoad) Scomarsear 57, 600 4, 608 493, 644 25, 322 
LESL(GRU 0006 (25 6 Se ne Ere ne ee eet a leery ear ree sca aes than 553, 200 22,064 | 2; 595; 667 80, 406 
MadGOCKs IES De aauacescmeeeeiocce cs 2, 082; 100 46,428 | 17,051, 950 378, 420 | 38, 628, 457 793, 284 
TET COCKASaltGMis rcs roe oe a eS eel nice ce oe torel| See apemionee eleeimceececs 591, 073 8, 584 
Makes freshi= 2... -25..ase2c22ees0 e200 8 18, 880, 141 185, 128 
(bRaiiaes Sails dese ee SE Ge Sa ae al yoo eel isa ctoekes serdar onee sec eee Seen 477, 813 5 
Mali pue iteshe cease -ce cae w sees = 10, 979, 806 
Halibut, salted 1,176, 128 
ELE TRIN GRE Aes pans sas se aceleee. 16, 982, 903 
Herring, salted 2, 252, 298. 
ESIGN) Gi Gks De een Bene RGM eemeee 1, 650 
Horse mackerel 75, 655 
MacKErel INES sn. o-05= ce cwcnen ao 1, 103, 631 56, 873 9, $80, 500 
Mackerel): neliied* £22 oso cs sske 705, 600 51,522 | 7, 643, 822 
MenhAd emis: tems nc-iscss= facta tasstise| 50, 000 525 875, 000 
Tea IPR Uy LN Gee me yen te eee Se eI ee a os alle ee eae be te 6, 300 
IPONGCKe Tres heer na siieeee ete sac $96, 500 13,076 | 10, 913, 183 
RG eg ten Ge See ey a Sra tee ee ee ee See ae Pete see es ey chee ce | ¥,262, 473 
SELIRCILC CL Senn ee eG Sree teens Sell Ser as ere Oe caer eine byare.o.eae ciel Ceei= Sc\epeierom 120, 000 
Pon ee ee See ae cee ao See Sse el che we p74) 0, 0a leno 2)9| |e omens eae cokgoe pee 588, 900 
SS EU LS SOS create tena araiete ial arcle eee teers oa ire ae simisiciciel lero s ars\eterels sills nie cecilia is cinematic Sie 96, 000 
SLOG! SSeS AB SE ODS OOS CSR CRE ee | Saas mes reat [ie rien nat [espe ee Siena eat Fareneraome eased 21, 247 
Squctes@ewe sss sec cissec wececensec| ae 5, 600 180 |} 3,770; 217 
SirivoVetel Lye = sw Sa Samet eee eae Bar smiar Le ae OE Sareea ne aoe | Weer eee eee | eee ee 27, 909 
ULE SOO Mes ee areata ete ere ase herein sell Mercia eto cies Meeimicine sa\nie| Soe cise clarell Rwiscemese 6, 585 
Sriendstishys< 22,5. Lehass ses. cctoemcmss 282, 100 20, 530 750, 126 
USUI Pee Pee eam eeeeecerasse ,  SOHOOOLI > O7OE 2 osocc2 case crab ests Ere cee 213, 285 
ateriree sal - $32 eee Sel | Ieee eee as at | eeprom part | 5) 9 Sree eg eal | eee 32, 000 
Whiting or silver hake........--.-- 210, 000 1,575 | 2; 286, 200 
WipDelensa wee Sete k te ks Ae ee 391,080 | 39,962 |} 1,695,688 
SEND oe tasters siay-taieiaje eerste cate csee 6, 000 
PIRI ea StS tee a Ret oe 5, 365, 076 
Clams! andere esas emcee elesciecs cia 854, 544 
Clams softes. 22 S225 cacwran/skcceaes 2, 279, 410 
OVSteTS) IWATE ES ci certain cies = 529, 102 
@ysters;, seed). <7. 2. 2- a esean se 194, 660 
DI CRLO PSE ere aa eiaisieminse ss asta s 396, 900 
Cockles 20, 000 20, 000 
Ain SHEMVOSSS te sew Sees sais seals ween 630, 000 630, 000 
Oise Lae ses caat toe eens | Moaees meee 5, 136, 767 
OIE CO Cte eters meee ict Selects cone eal Misia tinsigye dae 172,663 
Only Gapenshie: ei ab Saab ences ciiestaemacsee 3, 750 
WHITE ONC a ccm eto satan sieve | tem sees cracls 19, 000 
SEVEN UNA SE oe ee Sak oa Se he ee ea csctelene 34, 400 
MOMAMe ANG SOUNAE so cricless- seewicle ose assesses 11, 566 
COR TIC eos tees seen Seton tase seaace chr 16, 700 

Taree ee ete Sees ees Pes 7,797, 958 | 282,298 | 42,466,284 |1, 155,480 |230, 645, 950 | 6 
} 

THE PRODUCTS Br APPARATUS. 
/ 

The principal forms of apparatus of capture employed in the fish- 
eries of Massachusetts in 1902 were seines, gill nets, pound nets and 
trap nets, fyke nets, dip nets, beam trawls, hand and trawl lines, 
lobster and eel pots, dredges, tongs and rakes, and harpoons and 
‘other appliances for taking sword-fish and whales. 

Hand and trawl lines were the mostimportant apparatus, considering 
the quantity and value of products secured, the catch being 149,044,508 
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pounds, valued at $3,607,949, of which 141,871,580 pounds, worth 

$3,423,426, were caught by vessels and 7,172,928 pounds, worth $184, - 
523, by boats in the shore fisheries. The more important species 
were cod, 67,647,095 pounds, $1,729,309; haddock, 39,215,730 pounds, 

$801,792; hake, 14,349,954 pounds, $191,279; pollock, 10,579,219 
pounds, $104,824; cusk, 2,893,307 pounds, $45,510; flounders, 885,350 

pounds, $30,362; tautog, 197,500 pounds, $6,120, and halibut, 12,155,- 

934 pounds, $648,643. A number of other species—blue-fish, mackerel, 
cat-fish, cunners, dog-fish, eels, scup, sea bass, squeteague, striped bass, 

and whiting or silver hake—were taken in smaller quantities. The 
secondary products, such as oil, roe, and sounds or swim-bladders from 

fish taken by lines, amounted to 204,669 pounds, for which the 
fishermen received $8,689. 

The seine catch, which was next in value, was 21,316,747 pounds, 

valued at $879,412. The species taken were mackerel, 13,954,853 
pounds, $804,529; herring, 3,841,866 pounds, $30,878; alewives, 1,749,- 

450 pounds, $21,445; pollock, 965,612 pounds, $4,828; menhaden, 

430,000 pounds, $2,950; sand eels, 120,000 pounds, $2,000; cod, 88,750 
pounds, $1,855; blue-fish, 85,625 pounds, $6,850; tomcod, 30,000 

pounds, $450; squeteague, 14,500 pounds, $145; eels, 8,400 pounds, 

$420; shad, 13,932 pounds, $757; striped bass, 1,459 pounds, $175, and 
shrimp, 6,000 pounds, $1,500. 

Gill nets took 24,397,978 pounds of fish, valued at $497,378. The 

greater part of this quantity, or 19,814,835 pounds, valued at $318,354, 
was herring, of which 18,469,335 pounds, valued at $305,909, were 

from off the coast of Newfoundland, and 1,845,500 pounds, valued at 

$12,445, were taken in the boat or shore fisheries. The remaining 

species secured in gill nets were mackerel, 2,856,219 pounds, $134,844; 

cod, 1,622,414 pounds, $37,664; blue-fish, 65,375 pounds, $5,034; bonito, 
26,135 pounds, $1,046; squeteague, 5,000 pounds, $150; haddock, 

8,800 pounds, $76, and shad, 4,200 pounds, 5210. 

Gill nets were first used in the cod fisheries of this country in 1878, 
being introduced from Norway by Prof. Spencer F. Baird, then Com- 
missioner of Fisheries. For a number of years they were used quite 
extensively in Ipswich Bay, but, shore cod becoming scarce, their use 
was practically discontinued. Within the past few years cod have 
been more abundant and gill nets have again been employed success- 
fully in this fishery. In the meantime the waters of this section 
have been restocked each year with young cod from the government 

fish hatchery at Gloucester. : 
Pound nets and trap nets secured 19,234,567 pounds of products, 

valued at $241,220. The species taken in largest quantities were her- 
ring, 4,862,500 pounds, $46,219; squeteague, 3,712,717 pounds, $88,- 
517; whiting or silver hake, 2,256,200 pounds, $7,585; pollock, 
630,825 pounds, $8,116; scup, 476,200 pounds, $11,828; menhaden, 
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445,000 pounds, $2,459; mackerel, 315,250 pounds, $16,618, and squid, 

5,365,076 pounds, $25,340. The remaining species, aggregating 1,170,- 
799 pounds, valued at $34,543, were bonito, butter-fish, flounders, ale- 
wives, blue-fish, cod, cunners, eels, hake, hickory shad, sea bass, 
striped bass, sturgeon, tautog, tomcod, shad, and horse mackerel. 

The catch with dredges, tongs, rakes, etc., comprised oysters, 103,- 
886 bushels, $133,682; hard clams, 106,518 bushels, $130,839; soft 

clams, 227,941 bushels, $157,247; scallops, 65,925 bushels, $89,832, 
and cockles, 2,000 bushels, $5,600. 

The oysters were taken chiefly with tongs, the clams with rakes, 
hoes, etc., the scallops with dredges, and the cockles were mostly 
picked up by hand. At Wellfleet rakes which have been recently intro- 
duced are used quite extensively in taking hard clams. These rakes 
have an iron frame 26 inches long and 8 inches wide, and from 18 to 

21 teeth 44 inches long. A bag of wire netting 3 feet long is attached 
to the frame to catch the clams as they are raked from the bottom. 
The handle is a strong ash or oak pole from 20 to 40 feet long, accord- 
ing to the depth of water in which the rake is to be used, and weighs 
from 8 to 12 pounds. The cost of the apparatus is $7. 

Lobster pots, which are the only apparatus employed in the lobster 

fishery, took 1,695,688 pounds of lobsters, the value of which was 
$175,095; dip nets secured 1,428,000 pounds of alewives, $17,001, and 
680,000 pounds of herring, $5,100; fyke nets, 16,725 pounds of eels, 
$1,014, and 6,000 pounds of flounders, $180; eel weirs, 49,687 pounds 

of eels, $1,950; cunner nets and pots, eel pots, and spears, 23,500 

pounds of cunners, $1,410; eels, 326,332 pounds, $15,866, and floun- 

ders, 4,300 pounds, $150; beam trawls, used in Barnstable County but 

not elsewhere in the United States in the commercial fisheries, 1,419,809 
pounds of flounders, $48,169, and minor forms of apparatus, 135,410 

pounds of several different species, valued at $6,662. The catch of 
sword-fish with harpoons in the vessel and shore fisheries was 750,126 
pounds, worth $57,746. The products taken with harpoons, bomb 
guns, lances, etc., in the whale fisheries, including the catch by vessels 
from New Bedford, Mass., which sail from San Francisco, Cal., con- 

sisted of 684,902 gallons of whale and sperm oil, $292,875, and 19,000 

pounds of whalebone, $90,000. 
The following tables show by counties and species the quantity and 

-value of products taken with the various forms of fishing apparatus in 
the vessel and shore fisheries of Massachusetts in 1902. 
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Table showing by counties the yield of the seine fisheries of Massachusetts in 1902. 

P Barnstable. Bristol. Dukes. Essex. 

Species. = 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: ; 
Code ee eccesaeseoe 8, 000 $2408) (2a sronie:|| Se co acter] reteresien sre a se eee 25, 000 $500 
Bheraniatesy inegint 226.00 seme stenoses | Se Sects Se a= oereee axe a ail Mie rel eee nce eee 1,540,000 | 16,143 
PG rmimers Sa GCMs oe a8) stapes epee ase see mye ree lta = 2 eosercrsrel| he aserernre ell Seceoheeee eel ee eee 106, 866 548 
Mackerel, fresli...... QB SOO! | A Ba [eo parte eee enc ae = A pomell eeteee 4, 960, 240 | 249, 450 
Mackerel, salted ....-. TEL 0008) PLO O60n|erdye.s6,s 52] les sneneelseisciose =e Receemee 6, 741, 522 | 421, 293 
Menhaden........0... 360, 000 P35 J || rela eee | ae | acs oe REN | ee 70, 000 700 
POMOC seseeesenricnce AON OT MeO boul secs eerie eter oleate cles eeeere 150, 600 750 
Samndveels 225255 5-025 120; 000."|'~ 25000")... sc. 2 Selnas cocleeectece ole Se eeEee assent eeal Sessa 
Squeteague .......-.- 14, 500 145" | eS i</- ieee Seeceices Seer sem ect beenaces (aeeeaeereees | eeeeaeers 
Striped: bass......-...- 1, 469 Et? ol hee pee eel rarer ee beg kale EN ena te Sy ery mcye ssh folios erento 

RG GSE Seer Se | 1, 392, 371 | ee PN sl 3 sek ape See 13, 598, 628 | 689; 384 

Shore fisheries: 
Alewives, fresh ...... 300, 000 1, 800 110, 792 | $1,295 254, 258i |b; G4EE the careers all aeemisiaioe 
Alewives, salted -...- 586,400) 6,696 | 373,000! 4, 604 39, 090 On a Pe EEE Gear leew sees = 
COGS Taare ree Me ios | Sin cise ae ee eee eel eae bee onc Se oer ee eee Ie aise 59, 750 1,115 
AR la at ee Ra) cepa een Shree eles Saw seo re ee ee 2, 400 073 i eee eg be ti Satas 
J SRNR ERE eer See ese eee MNase arena [Ae ae Al | aap eae 2 Pee ea eee | ee ret 2,195,000 | 14, 187 
A Nea (hy 0) Uppers ree | ee Sa eel eee eee | USMS See ee ence ee eee ee (Se ae 5, 500 275 
Perch iwihtter.acq..s4| peace sn nclnsoecece 5, 000 560 1, 300 130) scene ease eee 
fOr ene | PRN AOR eg ( BERS el POS Be reeee || eae 12 Sr pe reioe ee ra es 365,000 | 1, 825 
Siege eas see seteace ince Sere ceias| Se scieeee 13, 932 TOE | eceeseccos bose dens|bracoacasecallsobgcans 
PROMO GS saa ara severe | Reyer ese epee be een 30, 000 ADO? |S saSa Feo raeee con lees ee eee eeeeeeee 
SEE TINU OAM eets sonclejeieis (eine BOC 15 BOO ienisac Sisecis rai Secrets oe Sails roles sts teres: |e Se Sate | yar ate eee terete 

MROba apse eee: ance $892, 400 9, 996 532, 724 7, 606 292, 958 6, 288 2, 621, 250 17, 402 

Grand: total oo... | 2,284, 771 |. 42; 437 582, 724 7, 606 292, 958 6, 288 | 16, 214,878 | 706, 786 

Nantucket. Plymouth. Suffolk. Total. 

Species, 5 
Lbs. | Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
Bluefish... ... ne waee.| 85, 625 | $6, 850 85,625 | $6,850 
COG 5a asad oes eee See eieaes eases 33, 000 740 
PRemrimer Press aps. casei i <n eoeeec| cists kcrerere 1, 540,000 | 16,148 
Vernimo sell GEGs recs: | Seteweawie| besser | 106, 866 548 
Mackenbl’ treght 222. Jb .cs cclese cee o. 146, 500 | $7,868 957, 691 $48, 743 6, 341, 231 | 321,379 
Mackerel salteds jacli> sea oe reall etter llevajarcciniate 705, 600 51, 522 7,608,122 | 482, 875 
Mian iden 2 nie See IR cecal be seeraced esctc mere lhowtatoyernere beers seeped nciemeioeine 430, 000 2; 950 
IRGITO Caer Naas. ok aoe ae Se oe | Paar rane (eee es el eerie een FS Et a 600, 612 38, 003 
SeauR OCT y ae scr nares macro fe) eae peal are nae eects | ie ete eee ees pees 120, 000 2, 000 
SQuMeten Pues sis .< cscs |b acetone eee Ree Slee Sota Bb eretecretall eas erases [aeiee eerctote 14, 500 145 
Stored, Basso) sees eae HYG Se aiavete' Recetas Seales Soap eisieres eteem| ie SR en 1, 449 175 

Tortie 22ers tee $5, 625 6, 850 146, 500 7,868 | 1, 663, 291 100, 265 | 16, 881, 415 | §36, 808 
= = ———— tl } ey 

Shore fisheries: | 
lewis: fresh. csesatencee oes ae ae ese ay Sep Pawel Pein ce Ate bedava ata. ane etna | rete rare retere 665, 050 8, 739 
AVewives;, saliteds....<lbsac2. aloo. ane. SUN COS SL Ve Ota) pee es aa Sees cree 1,084,400 | 12,706 
CO ae es sae oe ae | eae rare |yheee ean IES Geneon a We 8 7 55, 750 | 1,115 
Mes hot ata Sc s—e | 6,000 BOE oGeke ax eliacio crscied yearn acters lane eee 8, 400 420 
ielerrim poe eee ee [Se ysqcser ey eae ral] seopttge, © Neate wee ra ee |e 2,195,000 | 14, 187 
Mackerel ._ 22.002... Eee ra Se Scere eae al yt ap Seen | ee ey eoree ee ep 5, 500 275 
Pereh,, white... ..... Ws eso Spee | cacao a | ee eee |e TS ce ee |S Ae ee 6,300 63) 
Pull gles Oe ese Pisses 55 SNL aoe a Se Opa 2 eee ee 365, 000 1, 825 
Sladeesss eke oes. | cyte eials atl eee heeveve well hot ale operates: oon eseswraye tormatl sea sleveredetoveteral l orarsjotelenereete 13, 932. 757 
MOMCOGRE sos as cace ee [eo Srdeovall afsreeises enell Seer Bayes tel seete re ete | ee eee Rees eee 30, 000 450 
SL} wheal) eee eens ae eens eee en Pe meeps! nperseee Are eae) ee Afr 2 orl ee re Ne genome 6, 000 1, 500 

a es fy 

MOtal seseek <teeeiseine | 6, 000 300 80, 000 DOU Dis | rectors o acevercd treme crane 4, 435, 332 42, 604 

Grand total .......- | 91,625 | 7,150 | 236,500) 8,880 | 1,663,291 | 100,265 | 21,316,747 | 879, 412 
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Table showing by counties the yield of the gill-net fisheries of Massachusetis in 1802. 

— 

in 1902. 

Barnstable. Bristol. Dukes. Essex. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
IBLMeHfiShe Ao «ates <= PA HOON EBs GVO) Et te einer emcee no fise sre aici salle apteratal eee Sess aezageee 
COG eetete.. seenaacs 33, 3034 OOD M ee ace setels| | eretesieeinin| Seer ee epee ren 1,589, 080 | $36, 664 
TESTOR fA Ss eee Hbe||RaasO sr en es SeResete Geen ceed Meceroed ceermae eel Becemeee 3, 800 76 
TSUBA NONE. UNE GR oF oe SS RE ae IAs eee at bocce tea serene [Seat speed Sal lo ecg ark geet Rn ie 6, 039, 903 | 129, 479 
Tei@nbiS Qi Nigel ete Sell oes ber mes becene sel MGnemees 6 |= somber Ac Sce arene ceomtese 11, 046, 832: | 152, 23 
Mackerel, fresh..-.--. 642, 100 | 27,870 60, 000 | $3, 03 93, 000: | $4,230 | 1,385,940 | 65,116 
TiRVEL Sie ne Lee wee See | eee: | Saeee cen | Seat eel eet oa eal ene nec 39, 700 2, 516 
FST a ee ae ee | aan epee (erg ea aap i |e POE Da era Ya de 4, 200 210 

MOtelessmeinscntace 696, 934 | 30,540 60,060 | 3,080 93,000} 4,230 | 20,105, 455 | 386, 291 

Shore fisheries: | 
Blwerhisn ss. cesacccs Ba Ue be OS ol Ree or el |Seeeee cl Se eeeebey tes | cee | Se 
Ti Ginn h ok ema ees 92,.000 S20 erase sreied eee esa elem ere snaers| eee sere 1,237,500 | 11,375 
MaACkerelisne scenes se GON ae SB pm Mates aaja See feces. ett cei wee meee 83, 839. 4,192 

_—<—<——— ee} | 

Motaleaamenusea-is=si- | 186,600 6, 603 |= 2 =~ 22 ne we] enenne BasdHSebors bao Sosae J, 321,339 | 15,567 

Grand total .......- 883, 534 | 37,143 | 60,000 | 3,030 93,000 | 4,230 | 21,426,794 | 401, 858 

Nantucket. Plymouth. Suffolk. Total. 
Species. 

Lbs. | Value. Lbs. | Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
IBTIEERS Ws «:2 a)simevare ate 10, 375 BIB GE | Piatein|alatayarse | Solelewtelsiciltere/atctatarsiloretel (Saar = 31,875 | 2,466 
BOM AS oe5 sacs 26, 135 NE OAGY | ee ccctetare | occ ale oe cae aieeme| esacese 26, 135 1, 046 
Cac ee oA ane err teen enol ns oes Boerne osha Ie oo. 1,622,414 | 37, 664 
Ee ela ae erect aera late eesteie ie wie e emtactae selec alate ao| oes occ ae neeieas cick aaa ete 3, 800 76 
Rermmeemineshy ss peace coe tece meee torte sae ae Goras anne 284, 000 | $7,000 | 6,323,903 | 136,479 
ETM Meee SAUTE rs ae Sai myers oe taal s aya lee ire eteaaa| wiere serie 1, 098, 600 | 17,200 | 12,.145, 432 | 169, 480 
Mackerel, fresh...... 90, 500 3,620 | 268,500 |$13, 425 115, 940 6, 330 2, 655,.980 | 123,621 
MEG Kemet se LG Geass agitate s eats is iaisyn ce Personne wiviegal| ow oreelana bra oatoeisteatcueaen as ce 35, 700 2,516 
Shia disease loses swacleeeacsene | Br aete ofall esis cess | seen Cate < bis sees [twee 4, 200° | 210 

MROUA Es eee wat: Senne 127, 010:| 5,402 |) 268,600: | 13,425 | 1,498,540 | 30,530: | 22, 849, 489 | 473, 448 

Shore fisheries: ; 
PBITCSASINE eae a c\aaersle ae 16, 000 DO ON ares a eal oocies tara ciao os cis acl Sia erenie® 33, 500 2, 628 
FVCRMMp Ge . cre clecinaes 1, 345; 500: | 12>445 
Mackerel 164, 539 8, 707 
Squeteague 5, 000 150 

ROP epee see cicece 23, 000 1,510 17, 600 DOO) ese eos (ta [tasers 1, 548, 539 | 23, 930 

Grand: total ..02...: 150, 010 6, 912 236, 100 | 73, 675 | 1, 498, 540 | 30,530: | 24, 397, 978: | 497,378 

Table showing by counties the yield of the pound-net and trap-net fisheries of Massachusetts 

Barnstable. Dukes. Essex. 

Species. = == 
Lbs. Value, Lbs. Value. Lbs. | Value. 

Shore fisheries: 
ATS WIVES) FROST: s.20\cie nae oe eere een 121, 250 $1,215, 25, 250 $312 57, 200 $589 
Alewives, saltied ..00.....2..... 32, 200 LCL 7 | Sn Nee ec Rree egeiiee fers Pte Ws Se ee |e cap hk 
TRINDC HATS OS eee ee ee a es 26, 000 2) 529 200 1 ae eee tel ais ieee 
SOMME Hearse ioerocin ee ntieoniwrnceiseee TI, 200 437 123, 060 QRS |e cca coined eee eae 
IBUECEN LS b= eco clecietnea anes 70, 000 2, 850 29, 800 1,319 4, 450 155 
@oderineshies ssa. seeew econ cents 86, 336 DELOSN est eea st See Seseesesce 58, 300 1,414 
Godt salted see oo. tes --8- 2, 850 NG Rell sect [Seon tea san See bal Seca 2 
CimMeTStesce ec see pase as ae ae Soe enw s aoa eeeilen ad a6 sale rate se hoa oe Mere cec aac 25, 300 759 
IDA CE 5 ee es el ee 27, 000 1, 080 AOD) ea Gili cecporciace eotelll Crain mjerete orate 
BNOUNGErS: Jt os- soon oeace ees es 160, 208 4, 230 108, 900 palsy) 5, 900 59 
eRe ee mists oinae sosce acreaenineceene [oa Seats Preriars Pe ee ys cra sakes 8, 000 100 
REVERYAIN Byam nse nia sean etacemreise amare 3, 564, 500 BONDSIeetomi cierto ee ee lsarcinrecae eels $58, 000 7, 282 
Tse oll Ro er oeaoeoane 1, 650 Hae eee pees bls Sor tcc aioe ne Gane poe meee 
Horsemackerel) 3. o32.2cc. 2-22 69, 095 U(OBh Romecece <= cei|< Sow sees 6, 000 240 
Maeere] Meee a. oe Sees 5 159, 700 7,694 40, 900 2,115 84,650 5, 009 
Went adent ieee cseecs cn ace as 188, 000 OOM etree cae Sec aed lectenrate ese 207, 000 937 
IRONLOCII. wis ooncte aa tiece aie ous we 478, 825 HAOOOU eee eee oe aisetn doe 89, 000 1,160 
SOLID ICE amen ena es aK ate 14, 400 48S ASG SOO |e cT5o cls 2 2.-eh-05 et eran 



5300 

in 1902—Continued. 

REPORT OF THE COMMISSIONER OF FISHERIES. 

Table showing by counties the yield of the pound-net and trap-net fisheries of Massachusetts 

724, 440 | 

Barnstable. Dukes. Essex 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value 

Shore fisheries—Continued. 
SCR DASSE rect Sei aciccieteicteterersts|| errata laaefaycisiceellisieteteisaisiers 34, 400 $2 G12) aa Jctyciee seme Sarees 
Sacer Mes rere tas el eant non ae 1, 280 
SQuetearwersancsas csse sce asics 1, 439, 117 
Striped (bassteceeeasenasciciacs ace 19, 300 
StuTreeOm sccuicmcsmasceosscsesee 6, 5385 
MEWTOR Sons ee aitin= cote eaecieee 12, 085 
NOmCOG Seer eees cee see een letalele 2,000 
NING Se ssace ee ce ee oNcooceeecece 861, 200 
SYoibite = (eee ee en ee eee 5, 355, 476 

MRO Ca shen crores aes eo cee wreeerare 12, 710, 207 128, 352 3, 078, 850 85, 387 2, 634, 185 22, 209 
== — 

Grandutotallessnecesiesiee acess 12,710,207 | 123,352 | 3,078, 850 85,387 | 2, 634,185 22, 209 

Nantucket. Suffolk. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value 

Vessel fisheries: 
IB OMIULOM EE Roce meas wisece eens GSN eed |e sietetete etoratarel| Ctersiaeioreree $245 
BU ttensSbien eee eee cere -s UO © | PN easescccenallosanas onde 72 
MloQunders 2.2 sce cc eee~cine se 25000) * 160) |Sse sees sccctalleasisiaetiose 60 
IPO MOCKsee secrete meroteesan scce 6330003 iil 89 Ol aeeee eee memserieret te 1, 890 
SCUD Resets scceeescmercitcleets cies GUO CROs Seoseeaseonallecandasoac 180 
SGMelLCR EWC soc seee nemesis icici: 350008) We Re 24 On ee Seats smile |ostisieeitnee 240 

MOAN fave jer os. we sctetenicieleisie = cise CORBIN IP | AUN) | peccrogseena||>ace sacar 2, 687 
| Eee 

Shore fisheries: 
JN ARVGEE JIS oa Se coeobeoeacaas| |asovendc adoddilacodasognnl aeanoncdounas|laccsasodacc 2,116 
INVENT AINESE EWES Sooo bagaec seq |aeenedecengollscasdabcddlaosecodoopeo|laodaeecors 417 
Ides tO. Songer aUceDSeoE eso spec] Steno peer sed Saccuusoos lposeseaduces||sedsaacoce 2, 545 
18fonoblK0) 5 oo sees ooeDBocEOEUSSSaon| Sena asnnodod sddoocoopoleencbealsdccllancncccasc 4, 623 
ISN eh See an Oe eee ceee cane apobecapaboy|booesoore lonaceacauaos|sabosscnes 4, 224 
(Oforaly inns ascseusaoosaop cessed bobeocossuEd|looousoDads 3, 998 
(Oyorel, riers eeaae egondoSoeSsSbase,| oopacbosdedn |saanccons. lbcocamseacool|saascououc 116 
Gunes seco csccoc oes ca ceises leccisa sss aisisiell bacremine ses [piste eiaiseiice | eiseemmiseses 759 
TB ClSe Secreto tec tee etecloa sacs soee| Seaeeeriosissel Sasm erent | sy acsezieeimaisl deieimer esi 1, 089 
MLOUMGETS = Sasser. emesis esis eee nic ae |aaaeceear 6, 485 
TRG sae ecto c aoe oes otis winnie lo Mecisiere)s eicceialllevete rele eyercrero | ee eietinatee eee lester seine 100 
SDR Dye Neos eisierre nee cease arse asics siete e see lleleleiein-eteseie 46, 219 
Lab) KOA GENO Seen onoconasecnea looked] acs05|boopaquood soposan5auaLllocopesuoce 25 
EVOVSe nA G KETENE ste wets ers siclelerel| src nietee eeyara | atotetera oteletetellleletaeete etetseeiatel| tere teretereret 2, 038 
IMTOO ES es See aerate min io cra tee all mee eto eciais|| bie hectare 16,618 
WIG NAGE ea cadeeoesbocneens| GecdoacalddooosdasonoS 2,459 
ROW OC Keer ese acta saeereeiererojsfereie | erai> 6, 226 
SOD) Od cersannacaso ap bsasecuonaccallacs 11, 643 
SIE SRS e ooasccccdbopboaebeaser|pencosmocscs 2,612 
SNE OG vacemoaas sacecceiasicwiestciese||waisectocceloare 170 
SCART oa a paqs5onbpn Gaope dod baowoseogacs 88, 277 
SUT PE My WASS ee eae ters eyesn/o wretatoteserc/s|lcteiaieiofeleleieiarese 2,020 
SLUMS COMBE asso mc terse sceciecmer <|ee aisle eciats 372 
TANGO Pye aoe acct mctorcielm aiciere isle teiare fiosic eine neice lsle : 317 
Y Rots 0,6 leas AOC RS BES Sno RE Sn ose Gee Hone ear] DanacooogS boddecseacon|taqcaecccc 2, 060 40 
Vinita maensoeagcUdease aapbcr bocescasancd basse sopce 180, 000 1,275 | 2,256, 200 7, 585 
SoD See soseacodedndogacubes culleco paccdadonllssesadSAgalesops Sgossdollbacomcanoal 5, 365, 076 25, 340 

TOCA ete cae oe evans rete sicreis cieie stelle fatetersieie ete totaal edoieie siaareete 724, 440 7, 585 19, 147, 632 238, 533 

Grindi total see seeeee eee eee 86, 935 2, 687 7,585 | 19,234,567 | 241, 220 
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Table showing by counties the catch by dip nets, fyke nets, and cel weirs in Massachusetts 
in 1902. 

Barnstable. Dukes. Essex. Plymouth. Total. 

Species. . 
Lbs. |Value.| Lbs. io) Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 

Shore fisheries: | 
Dip nets— 
INV AAVES URES eee) SEI R(COU | 6s aoooed poosces soonoc0d| Ecoacos 134, 000) $1,631) 451 600) $4, 365 
Alewives, salted ...| 626,400) 8,821) 16, 000 $200) Sic cec cons ecne 220,000) 2,475) 862,400) 11, 496 
MMewivesssmokedes|)-lll4;\O00) > We 140) eo calor creatinine ee el sea ol= =| = tala mal 114,000) 1,140 
HGRA 55 Gosenans||Soanencen|lonsoacd |oocoosu|locoags+ 6805000|$a5 LOO) 2-2 les cee 680,000) 5, 100 

TOtHl Sse Sasso === 1, 058, 000) 12, 695) 16, 000 = 680,000) 5,100) 354,000) 4, 106/2, 108, 000) 22, 101 
_ SSS SS] i ee eet —— 

Fyke nets— 
I ClS Sees cictoe Se als yp) al Oey heco|leacoconocoqoccs||looomace |Seapccor|sounooc 16,725) 1,014 
Miounders:.5-- -.-- 6, 000 ICO ee ocons| KeoecenlaseoenEs| soccces Saaeasea |spacess 6, 000 180 

Motalleeesoeeseces OPP) lls NON es soon cllsqosqoolloauccoasllaccuesHlyedcasuallaocnode 22,725) 1,194 
| = Sa a ee 

Eel weirs— 
1D eee aa meres ZO (sy) «a '5(0) boooenllseecard | Geontoael Sencodcl |oooococc |---2--- 49,687) 1,950 

Grand total ...... 1, 130, 412) 15,839) 16,000 200 680,000| 5, 100| 354,000) 4, 1062, 180, 412) 25, 245 

Table showing by counties the catch by minor apparatus in Massachusetts in 1902. 

Barnstable. Bristol. Essex. Nantucket. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
ISA WROD Ne cS 55 boaqcallaoadcadood| |coooacnh||locsducdand|l>coueSee 36, 000 $480) 54.3.2 oleeee tees 
ISOM ii bKO Maids Ooo neocba sdosabencsoSegoud| Sogeadcons| Sancoood |nesenscacdllaacabccs 560 $17 
(CIE IGL INE SAS eooseeodl lous sosbpolloussocuE| spoconesbaslsecaccpel Sesceccoca lsoogceoe 2, 400 300 

NOt Meee eeeeicemccenca| ese soca celts breisiere |eescocsane||saconsac 36, 000 480 2,960 | 317 

Shore fisheries: 
MOT Sires crtereiateteeetetere slo eferetil aie oleteyseiore=|||sersieysaels}| 7,500 CU BY(Da pea eae Seeaictes|oasacobsos Te etotsraretere 
BCwlO ps easesecc cree ee 1, 350 IGN) er aoande bol laonemond |eneacoausd soosaecolladaceaboas|Sncoscos 

| | | Yaa a 

MoOtalsse Sass ss seeocine = TRSSO) |e THON | 7A DUO NE 875 ese eee els - nee alee sere meee 

Grand! totale cca. .---== 1, 350 150 7,500 375 aes 000 480 2, 360 317 

Norfolk. Suffolk. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
IsWergaliaeR BLES Ola ocoaseoo a sbCeE SeacodOcbonG| boop 0 00ers) Gendecorssaq| eneeersone 36, 000 $480 
ELOLSOsIT A CKELE] sas « sacs aos ee asl creteraisieiais wisisial/a)aic cise sie ail Siowixsrelalciste ote [reid Mets ree 560 17 
(Cikhoetsh lat ols tbe se SoGnopaaSoscDUElagacse aeeuscl peoeeaoeee| |abepaucoapod| asesiscosds 2, 400 3800 

M00) 7 eee ee ROSH DOO TRO G nocd Ces Se See aa SSGBercaer| peeere comecr ste aeeroree 2 38, 960 797 

Shore fisheries: 
GUNMELS Ns seaecoseme Acoma cepe 30, 000 $1, 500 57, 600 $3, 840 87, 600 5, 340 
IHGA S- Cpe ees RAE ee En are teenie oe asl AReCnee rece lawmasesecis 7,500 370 
Seallopstet snus c eh cree eee ce omeetorect ns sor eens Rica eae ne hl Lanne sta 1, 350 150 

OCA tetas ja acathritare eperercaia a aetan 30, 000 1,500 57, 600 3, 840 96, 450 5, 865 

Granw total... 2<s.c2oheccss 30,000 | 1,500 57, 600 3,840 | 135, 410 | 6,662 
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Table showing by counties the yield of the hand and trawt line fisheries of Massachusetts in 
1902. 

Barnstable. Bristol. Dukes. Essex 

Species. = 

Lbs. Value. Lbs: | Value.| Lbs. | Value: Lbs Value 

Vessel fisheries: 
IB MUGS eee see ene 300 $25 els 5 bcc Se ceises a2 wale sag oe eae seo <a ee mel eee 
Cok ireshi:... 2 2..2.--- 4, 854,397 | 137,830 72,000 | $2,040 17, 000 $405 | 21,180,138 $460, 896 
Cod, saltedi.: ....-.-.. 1h. 50.640) | 52.658) | 289:0R0%)) 07, TO! le ccaie eotelemeneene ee 26,.772,, 928 721, 503 
@usk, fimeshi-- 222-2. 362, 316 05: O90 se aS arco sol Rtoiclecin sal eerie ence eercicns ii 904° 870 28, 527 
Muskerseltedh ys Se) seis tec rare stereo ea erate eae Slrsinitjotyotl lesrqeys alms hottie eee 155, 721 2; 573 
Blounders: ..........---.. 3, 000 80 | 12,000 240 4, 000 80 6, 500 130 
Haddoek, fresh ....-. 4, 200, 930 92, 802 18, GOO 570 1, 500 7) | 14, 210, 952 257, 086 
Haddock, salted ..... 16,.800 BHC 1 (a ees a ee ie Peewee es | ere 574, 273 8, 246 
ake fresn < cass... - 548, 424 (act al eee Ser ae oe a aan esa near se 7, 280, 017 79, 055 
Ke ede es Boe. SEE Since coe cts aero ete 34, 000 SAO ce cesreecral lemme ate 443, 813 5,91) 
Halibut, fresh... 2.2. 119, 780 DLS el ean | Serer sears | es eee ea eet iB), bt, 926 313, 456 
ili wt Salted. 2-0 lia sce cimsin cell rsirrnicicnaeaaiciaste sie) asia a] Smee meeeelselsaseee 936, 128 54; 239 
Mackenelwnnss saacsess 302, 500 16, 845 55, 000 2,750 138, 500 600 1, 200 60 
Pollock, fresh...-..... ai 700 teil 6 ee erecta eae aoe eer es | |PBeNe nS eed Serer 6, 203, 522 53, 900 
Pollock, salted......- 154,560 | 3,072 | 20,000 D00N esse een |baaeee 1, 087, 913 11, 938 
ICID yee Steerer ene 7, 000 200 3, 000 105 17, 000 
Sea. bass........- Severe 6, 800 300 8,.000 120 18,000 
AR ARGO SP ie. Nelda oie 19, 006 CNC Sea adllosesenccnlse tae sae se 
JEEN I nO ee eon se sae coe sean aoe oso oaa sesenceed Sacosser|lpdoseocselbopeode 4 34, 400 1, 644 
COMO Cos sae eas celeste eye nate tats [iw S ceizreate | hater etal Riles eral eesoace [eee ae 16, 700 531 
(Gloral Gillen osoeeee ceueee 42, 847 TUB6Oh| Meee eesas| Seclrss ee ae Creer ee 129, 806 5, 715 
Tongues and. sounds .|..-.....---- |e wenn eee ele nee eee |= a eer | repairs Oe | on ere a 11, 566 43 

TOW a case seube ce 12, 991, 994 | 338, 423 | 456,000 | 13,535 | 71,000 | 2,595 | 86,055,373 | 2, 005, 843 

Shore fisheries: 
IBMC=U Shi scee cea 2, 060 GOR Brann esc lisac seer 10, 000 | 700! |: 2 cee eee e aces 
(OLS (50 jc) 6 Veen ey eeey are Ba (eee pe ene eB ETS he el ee eo | ee | et S| (ora 2,500 50 
Codmineshee see ease 1, 197, 960 39, 842 4, 000 120 80, 000 625 1, 562, 554 38, 309 
Cod; ssiltedis.<2- 5.2... 18, 000 FOO Stsis,<%1<1s\s.0|lecsiseie are 22, 500 D200 9) crease eee ees 
CORD aT ge ees Fre ae] FRE a ea | ey een (res Eee a eas eee 3,750 225 
BLOUMG CSRs esis jac ac cise 295, 500 6, O85 9, 000 180°} 60,000 | 1,260 9, 350 187 
add @ Cees psec aoe 796, OOO DGS WBON As eect ttomisis tests =l| ecerareeiera eet eee ree 226, 225 5, 47 
JaGn kc Ses aoeeeeeer 125, 000 STON Kecircmrsne Seiscmece Memne sie Sateen 59, 800 659 
Mackerel 222. 555-cn2 41, 000 2, 050 800 G4 322 O00! | a DbOM sexs eee es ee eee 
LeXoy lolol coe eee ee 252, 500 BETIS Necierccsece cicdterie psec cline tis meee leemincceie 926, 324 8, 322 
SGUP aes asec eaaccene 7, 000 210 27, 000 765 16, 200 A30': |..<2 easmenewia| peer 
DeaOASsecceeeeccearice 6, 400 S20! || Soe Secree ellineeemees 27. 400 1.267 |||. seS eee eee eee 
SQueteacwers -- 2 Secsl al ecseic cies delleeeemene 38, 000 TSAO? |e ccsraicicicl| sd sje whic loactone@ cee Ga eee eee 
Striped bass.......-.. 4, 250 275 2; 500 15032 xfeeiS ated soe stlocel teem nsercaiaeer oeeeeeeee 
APENIAC OP Yas revere arer= See, ote 2 21, 500 645 86, 000 2,755 42, 000 240 se esac on heel eee See 
Dog-fish oil... 02.0. 3, 750 UHO! | 2a. cecccisailiseciyacte'| Sewtels eck tee ens Ieee eee ee eee 

BG baileseyecs ccs cee 2, 700, 800 68, 287 | 167, 300 5, 474. | 240, 600 8, 217 2, 790, 503 53, 227 

Grand total ...... 15, 692, 794 | 406,710 | €23, 360.) 19,009 | 311,600 | 10,812 | 88, 845,876 | 2,059, 070 

Nantucket. Plymouth. Suffolk, Total 

Species. 7 <a =a 
Lbs. |Value. Lbs. Value. Lbs. Value. Lbs Value. 

Vessel fisheries: 
BIME=fiSTM . . 5 sree ets saree a 100 §88 590 MEO) braces cell aere eres 1, 900 $153 
(Cod) ir CSIs 22) sa) 0 ssa einen Saeed leeieeee 1, 614, 900 38, 450 | 8,116,663 |$211, 885 | 35, 805, 098 851, 506 
Codi, salted... .... 22... 32,000 | 1,575 15, 000 450 48, 400 1,376 | 28, 617, 968 784, 732 
Gusiks fresh 2568.55 cel see sscenteesucer 39, 500 765 430, 900 8,546 | 2, 737,586 42, 937 
(GAT IST EARL Teo Lieder are ce Pear Pre Us paren | PEI fete ep 1 all eee oralloanbacorc 155, 721 2, 573 
RV OUMMOTS RR 3 ans os .1ssetsllojersereis eee oa cena eres Sea ete eee | eee el ee ee 25, 500 530 
Haddock, fresh ...... 18, 500 647 |2, 050, 100 45, 828 |17, 006, 950 | 372; 070 | 37, 506, 932 769, 078 
Paddocks swltedis loc ae ce sells ets seal ets sees erste | eos eee eee eck tere Oe eee 591, 073 8, 584 
tales, resins sso ssn il Secee ee al baeace 708, 300 | 11,206 | 5,150, 600 |" $5,489 | 13, 687,341 | 182, 494 
ae Swe AH ses os lace cee logo teiks | Be ee ec aat le dees sacl MES ae eal oe serene 477, 813 6, 251 
Halibutitneshie- o... alc ancien. Measteee 629,000 46, 850 | 5, 076, 100 Oe 270 | 10, 979, 806 578, 504 
BIA DUtSa lteter ace emcee cleo 40, 000 2,400 200, 000 13; 500 1, 176, 128 70,139 
Miaelkerels q 5. crcrerarne tele Seer laereres 5, 000 OO |heortereren cron cretl excrete toners 407, 200 20, 605 
Roloc ireslis== sence eens e | een ane 225, 200 2,509 881, 500 12, 626 8, 122, 922 77, 067 
Polloe i eo 16 bye eee ree eee Rr Se Glo ere acl Bema SOnaullonSOoaucr 1, 262, 473 15, 210 
IS CUD erie Sain asec coinarse seca once Aeiseniee 500 LOD {| SoS cies eel esennaterre 30, 500 785 
SCARS ee iepstaysic.cis wie el Sande & Slices akocieve lle ore elena Ol te erste re eee ieee leceemenee 27, 800 1, 480 
RAND LO Se oe einai zt | cis nies eaieal| oer Seis 3, 500 VOD 2 Stzaecss cel Meoemineres 22, 500 715 
I SES Alexei ant ale eee a ees eae al eee een iell eerie alee a oe sae Oo so6 34, 400 1,644 
COMBNOS RS seat erate calc ||araie Siete c aiall Done oe | a ete oel eeleieerxeen lottke cc eee ll eee re 16, 700 531 
COO aaa re ees the (ke rel [oe eal | Saga icp le 172, 653 7,575 
Tongues and sounds. (i Ee | eR | anne, S| NG eae er em BL ead | NC Dek 11, 566 433 

Rotallant cemee ose 51, 600 | 2,310 5, 834, 500 | 148,958 136,911,113 | 911, 762 |141, 871, 580 | 3, 423, 426 
| ——— = =——= ———} — 
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Table showing by counties the yield of the hand and trawl line fisheries of Massachusetts in 
1902—Continued. 

Nantucket. Plymouth. Suffolk. Total 

Species. 
Lbs. |Value.| Lbs. Value. Lbs. Value. Lbs. Value 

Shore fisheries: 
PRS SEIS eal Sa a ee 3, 790 5: 30, 0 Hd Peat tee ted ee 15, 750 $1, 160 
Gaitsfiehy 2s So | Speed Resin anata feces ee Se (ee eee 2,500 50 
CON Bnei ee eal Sessile 88, 0CO 2,300 100,000 | $4,000 | 2,982,454 81, 196 
Cod salted ..........- 182, 500. |$9, 125 18,575 BOO Nh rodoseenivalcsesecs 241, 575 11, 875 
GaN No pi et ro ol omic rn ss Earn cee eas sos oe 1 pees pe etn e. 3, 750 225 
TBSP i os ee RES (Se neta (eens 2, 800 pt Sh eee ee Reena 52, 800 200 
TYEE Bae cic ene | | ae a ee eee ae 57,600 |. 4,608 57, 600 4, 608 
Flounderst. . 1... 6, 060. UL |e See 530,000 | 22, 000 859, 850 29, 832 
Haddocls=— 2322-2), 18.500: 595 32, 000 600 45, 060 1,350 a bea Bly es 24, 130 
Eialces. 4s. SETS (Sie e SERS oem nl| een se a oe Ae eee lee 184, 800 2, 584 
TLS SIE(R CN 2 oa el (SRE | EIR 16, 500 CEs | Se eo beat ea 90, 800 4, 489 
TERR TEN col tO EE eet | Pea inee[Eeeh oped | Ose Rat Fe ese ras 15, 060 450 | 1,.193,,824 12,547 
BCUP sack satesisoes ese 13, 000 390 19, 000 SOU GS aacacmmectoocssomee 82, 200 2,370 
SKN S sBereee tears ei |e ssaaiecee era [ee Oop! Slee See | Se ey Reese | Mt eer a Tl Donan 33, 800 1, 587 
SSUES EN nee aR NE ee noe ee |S ee el |e ee 38, 000 1,440 
SRP EME SS =e Sse ae aI ee ee pee 6, 7a0 425 
UI NSB DT 3) es ao eve es ei || ea net ie raed | Saeed 25, 500 {ods eee eel heme es 175, 000 5, 405 
REI PN eee Hie a aciecaU ccm meee came aeecllbasee cee 30, BOO | 3800 30, GOO 300 
DO petestiy Geass ceyaaic ale asec Sao) seins eae liomiow eee Jie sckereiate facil Maree are 3, 750 150 

Rotel AS ss. 220,000 |10,250 | 256, 125 6,360 | 797,608 | 32,708 | 7,172,928] 184,523 
a Z 

Grand total ...... 271, 600 |12, 560 |5, 590, 625 | 155,318 |37, 708,713 | 944,470 [149,044,508 | 3, 607,949 

Table showing the catch by beam trawls in Barnstable County in 1902. 

Flounders. 
Fisheries. 

Lbs. Value. 

Siesta tee ee re eet | penn ot on ea eer et ee ee 769,809 | $23, 669 
SURG See See et ba can Pee ras ae nn SE OE Sig ae Dose ew aoe sae 650, 000 19, 500 

ATG treater pens ore er EE es wo cite sas none niasewonsakiokek 1,419, 809 43, 169 

Table showing by counties the catch by lobster pots in Massachusetts in 1962. 

Lobsters. 

Total. 
Counties. Vessel fisheries. Shore fisheries. 

Lbs. |Value.| — Lbs. Value. Lbs. Value 

79,479 | $7, 953 94, 229 $9, 568 
16, 100 1, 935 16, 100 1, 985 
56, 125 6, 005 56, 125 6, 005 

515,588 | 56, 890 534, 159 58, 890 
USP BENURIREIC OMe OF creo) Re nn fag ach ep geteas enya Sette rae atmsaaciafes bosdec. cre (elS 16, 750 2,075 16, 750 2,075 
BeNOR ee LE RE pe eh eee an Sea een 109, 062 11, 700 109, 062 11, 700 
PUVA UU ocr e me tein manners ce paern ae oats wamileecmeclacraciacelcr sak 478, 183 44, 960 478, 183 44, 960 
CTS at SN aS I SS ES Se eS ee cee oe 85,000 | 3,500 356, 080 36, 462 391, 080 39, 962 

a are || pee Se ee eee 
ROCHE ono cae rnecn ce nswe dw cen| 68, 321 7,115 | 1,627, 367 167, 980 1, 695, 688 175, 095 

Table showing by counties the catch by cunner nets and pots and eel pots and spears in 
Massachusetis in 1902. f 

Barnstable. Essex. | Nantueket. Total. 
Species. : 

Lbs. Value. Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 

Shore fisheries: | | 
Gummo. Altea co Soke ose Persist tah AEN Oe! oe eae! (eer ee 23,500 | $1, 410 
boty SS ee See 183, 132: |$10,,023 100, 000 | 4, 000 | 10,000 $500 | 326, 332 15, 866 
Flounders_..._- 1, 000 50 3, 000 2103 Tel |e pees oa en epee 4, 300 150 

hyo) <n 184, 132 | 10,073 126, 800 | 5,510 | 10, 000 500 | 354, 132 | 17, 426 
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Table showing by counties the catch by dredges, tongs, rakes, hoes, and forks in Massachu- 
setts in 1902. 

Barnstable. Bristol. Dukes. | Essex. Nantucket. 

Species. | : 
Lbs. | Value.) Lbs. ea Lbs. |Value.) Lbs. | Value.| Lbs. | Value. ° 

Vessel fisheries: | 
Clams, hard.... 9) 496) “BS 2H0 te cyetests cil eercrcimeill Se sin nelle sare were lara simneta terol Coins Miseey meres oe ae | eae ee 
Oysters, market 38,500; = 7, Bees So reisieleieiel iste Sajal stescere oa Se is =A Scene csc | cere aels|| Stserete 4 Lae aa 
Scallops...-.... 300 GUlesaoossclscssoso 2,4 670) dscns eee Beers 10, 050) $8, 887 Dee eee | peees| | fae 

AROUCH ES ereaooce 48,896) 8, 732)......-- [esee--- a 490, CY(0 eee sal eaooccar, 10,050) 3, 887 
—= —<—— | —<——4 a f= 

Shore fisheries: 
Clams, hard.... 195,048) 28,974) 431, 200 $67, 125)120, 000 24,400) 4,785 
Clams sott.. 2. 26, 940 2, 426 5, 000 625} 3,000) 300) 2,072, 200)$142, 048)........)......- 
Oysters, market 445, 102) 103,929} 45,500) - 9,000)....--- 
Oysters, seed.../ 180,600] 12,430) 14,000) 1,000].......|..-.. 
SCcallopseeccr. <n ~ 180,000) 38,205) 19,200 4,000) 78, 000 105, 000) 26, 250 

Motaleezessese 1, 027, 690, 180, 955) 514, 900 81, 750/201, 000) 40, 720) 2,072, 200) 142, 048) 129, 400) 31, 035 
= =—— { 

Grand total ..| 1,076, 586) 189, 687} 514,900, 81, 750/203, 400) 41,390) 2,072, 200| 142, 048] 139, 450) 34, 922 

Norfolk. Plymouth. Suffolk. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
(lenin) GN dole an |lsponaacancl So asooone econo sodood Iaarsoecadcs |sacoccocos| bescuasr 9, 496 $1, 250 
OMSTCTS MALICE © - rye create le ea starctor ore faim isersteteyaivaieiel nieis locate oe ete elaiatejerae sce | eieewineee 38, 500 (ogee 
S Call OWS eee te ce | sac eerevs rail Se sctaveters llores neice cies cra Plier teeter pete eae te | eer 18, 350 4, 707 

UNG) eens es es iS ames | RBA etree Geo SEE Sopiael MeEcosaacel baceoGco 61, 346 13, 289 

Shore fisheries: | 
Clams hardier qaiaeisc ers see cicielere cies 72,000 WEB seBaacoson|lsdaecese 842, 648 129, 589 
Clams"soOfte mae lSecercccccc teem eee 31, 750 3, 500 140,520; $8, 298 2,279, 410 157, 247 
OvysterssmMar ke bit cheep ceiliss ns artes aisierste aici eise laters sister ene arene ciate cite eletersetemes 490,602! 112,920 
CON fventS; astel Saa|leSoonacaay|loesadauce lcaproadcoced| |saooesasoclesadocacos|losesagac 194, 600 18, 480 
BCallOpssa sos lemon clocise s/s cesses meciecinis cetera acimeceicemcl|smacteiecee| eases 382, 200 85, 125 
Cockles ean eee lense callea scene 20, 000 5, 600) 20, 000 5, 600 
Trish moss .42¢ 60, 000 $2, 700 630, 000 28, 350 690, 000 31, 050 

Motalee. S.skiss 60, 000 2, 700 753, 750 47, 455) 140, 520 8, 298 4, 899, 460 534, 961 

Grand total .. 60, 000 2, 700 753, 750} 47, 455 140,520) 8, 298 4, 960, 806) 548, 250 

Table showing by counties the products of the whale fisheries of Massachusetts in 1902. 

Barnstable. Bristol. Total. 

Products. > 
Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
Oilewhele esses sesk soose aceon 647, 437 $52, 088 4, 489, 330 | $240, 787 5, 186, 767 $292, 875 
\iilai ae oYoi ase Sear sooo e eae oEee al nas cobaerclbeoeseraes 19, 000 90, 000 19, C00 90, 000 

OLA sarees cee ca eee hones 647, 437 52, 088 4, 508, 830 330, 787 5, 155, 767 382, 875 

Table showing by counties the catch of sword-fish by harpoons in the vessel and shore fish- 
ertes of Massachusetts in 1902. 

Counties. 

Vessel fisheries. | Shore fisheries. Total. 

Lbs. Value. Lbs. Value. Lbs. Value. 

DBs ODT ANSON 23 41 | Meee eels | eres ieiete 23, 257 $2, 237 
BVEO) || UL OID | Coad eseace| Mosoaces $4,200} 2,212 
4,108 288 4, 000 8, 108 488 

283, 661 | 23,375 20, 000 303, 661 24, 375 
98 P8008 a7 AQOk ON eee seee oe oa seme 98, 800 7,904 
Oe Mle) |) COLGERW |Kaanaccnee| bcauoscs 282,100 | 20,530 

726,126 | 56, 546 24, 000 750,126 | 67,746 
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Table showing the persons and capital in the wholesale fishery trade of Boston in 1902. 

| Number 
: Number of Shore Wages Cash 

Branches of trade. of firms. | persons | property. paid. capital. 
engaged. 

res hang hipaa ace ae al ste aicin earayarclascnieaiee che 41 373 $874, 450 | $231, 580 $443, 000 
Salted, canned, and smoked fish............... 12 338 469,400 | 129, 900 296, 000 
Oysters sobenadosadschcoseushosasss cassodnasdcaes 91 157, 600 48, 800 153, 000 
MObDSteTShaaa-seeree esses coe ceeccreee een aes sis | 12 75 164, 250 36, 800 155, 000 
Mishvoilvamd: elwek osec cise oie wise see aisle o's seiiees ee 2 41 82, 000 20, 785 58, 000 

TROT 5 oe a Ne eee a el ieee eee 75 918 | 1,747,700 | 467,865 | 1,105,000 

Table showing the persons and capital in the wholesale fishery trade of Gloucester in 1902. 

+ Number aan 
Number of Shore Wages as 

Branches of trade. of firms.| persons | property. paid. capital. 
engaged. 

Mes eis hips. csc aos e soy ea ee 2 see a clejes 4 115 $138,700 | $48,300 $136, 000 
Salted, smoked, and boneless fish.............- 37 1,180 | 1,069,669 | 488,927 894, 500 
Oiheluesanghisin glass: 2. 55.-cness seen. <a sen 10 238 253, 100 76, 018 274, 000 

Ota ies oss Soe asics saceieosuees seen -seee 51 1,583 | 1,461,469 | 618, 245 1, 304, 500 

FISHERIES OF RHODE ISLAND. 

The fisheries of Rhode Island in 1902 employed 2,117 persons, 
$1,014,280 worth of vessels, boats, apparatus of capture, shore prop- 
erty, etc., and yielded products to the value of $1,155,701. 

These returns show an advance over those for 1898, when the num- 

ber of persons employed was 1,687, the investment $957,142, and the 

value of the products amounted to $955,058. 
-The increase in the value of the yield has been due mainly to an 

enhanced value of the products per pound. The principal increase has 
occurred in scup, which in 1898 amounted to 6,390,225 pounds, worth 
$75,596, and in 1902 was 6,833,290 pounds, sane $160,854, an average 
of 1.18 cents per pound in the former year and of 2.35 in the latter. 

_ The yield of squeteague was nearly the same as in 1898, but the value 
per pound has increased from 2.04 to 2.40 cents. 

The value of the mackerel catch has more than doubled, increasing 
from $15,000 to $32,950. The increase in the weight of the catch has 
been less, amounting to 359,900 pounds in 1898 and 615,600 pounds in 
1902. Other species which have increased largely in yield are butter- 
fish, from 207,000 pounds to 362,910 pounds; haddock, from 366,525 

pounds to 506,195 pounds, and sword-fish from 55,875 pounds to 
126,900 pounds. 

The yield of market oysters since 1898 has increased from 441,728 
bushels to 516,479 bushels, and of seed oysters from 15,650 bushels to 

91,550 bushels. In the same period the product of clams increased 
from 15,015 bushels to 26,490 bushels, and scallops from 19,231 to 

F. C. 1904—20 



306 REPORT OF THE COMMISSIONER OF FISHERIES. 

19,942 bushels. In 1898 scallops averaged 54 cents per bushel, and 
in 1902 $1.26 per bushel. 

The lobster fishery shows a great reduction, decreasing from 578,066 
pounds in 1898 to 397,305 pounds in 1902, notwithstanding a slight 
increase in the number of pots used. The falling off in production 
has been almost counteracted by an increase in the price per pound, 
which averaged 7.50 cents in 1898 and 9.94 cents in 1902. Among 
the other species showing a decrease during this period are menhaden, 
from 3,140,000 pounds to 471,000 wemiiee blue-fish, from 330,290 to 
146,335 eral cod, from 1, 426, 912 to 690,160 Doane: striped bass, 
from 101,950 to 50,087 Pounce: Ascii, from 838,622 to 621,490 
pounds, and flat-fish and flounders from 1,710,057 to 1,134,870 pounds. 

The following series of tables shows the number of persons em- 
ployed, the amount of capital invested, and the quantity and value of 
products in the fisheries of Rhode Island in 1902: 

Persons employed. 

How engaged. No. 

Oncvessels: fishing: 5-45 eins oe aot nssig hm steicia etersiasiocis cle seat sees e meleiorel= Seen eee ease eee 394 
Onjvesselss transporting: se-cecee cece e eee eee eee for ose eee etecle shot ee eee eee eeree 14 
iBoation shore fishermen 2 ccse 2c oe eee ona oo sinle = = eee ere ee ere reat ree 1,017 
SHOLESMEM ae Foose Meee sesmss shah eo bSanys belie jae won diserelein Selecrohee es BE Rei aie Selon alee ee Creare 692 

Total x aanisie sas Fats ctoaictais wi welche NER cere lare oe epe Maete ataiaye mye tetera Aencr re erereth miniapele erefe era at aah ate tata erate 2,117 

Table of apparatus and capital. 

Items. nae Value. Items. pha Value. 

Wessels fishing... 6<eie-5 0-1-7 79 $198, 995 || Apparatus—shore fisheries: 
OWNARE ss oO ekine sec hicleisis 1239 |issisnescceces Pound nets and trap nets. 160 71, 590 
OU GES 2. cos ceeciosd 2 Some oslinceeeeen 53, 045 Seines. 525-2455 saessens 65 5, 090 

Vessels transporting.....-....- 12 10, 000 Gillimets ste. coccee cee 82 4, 088 
Monnage <- 4-526 4ssc=520 1b Be ees ee cree Hy kemets ssn. se js. neces 701 4,216 
Quite. fee so sideewaera Seewee se 772 Lines, hand and trawloes ae 579 

IBOMUShs=o 2 seman Aaeyasesiemcewieee 1,130 103, 841 Pots, lobsters a5. 5 oles 10, 204 11, 232 
Apparatus—vessel fisheries: Poltsveel rosea anes 3, 750 2, 668 

Pound nets and trap nets. 38 54, 200 Spears, Celis ance eee 61 43 
IPWPSeSCIMES Ss a ees seine <i 1 500 Dip nets... -o=e2 aeons 1 16 
Gillimets: = 228 32ers slslete 231 2, 340 Dredges):-- 0.025 4sncoees 5 1, 208 4, 048 
Lines, hand and trawl ...|........ 966 Rakeseicce ceoncernoseer 67 228 
Pots lobstensees=ssssceee= 330 390 TONGS sis sa cis a daioe eco cek te 422 1,915 
Pots! Celie 255 cccezcaccaae 220 220 HOGS isacces saeceeaeseee 412 255 
HAT POOUS ss ec eens sais cools! Seca sine 217 || Shore and accessory property)..-.--..- 359, 235 
Dredges 136 35321) ||| Cash capital sae. cccmce= secs eclanincaee 119, 750 
RON GS ee cecainccinecsemecie 110 520 —_ 

Total jocsk sateen ae eae eee 1, 014, 280 
{ 

Table of products. 

Vessel fisheries. Shore fisheries. Total. 

Species. 
Lbs. Vare. Lbs. Value. Lbs. Value. 

Albacore or horse mackerel ....... 1, 200 SIGH Sst ccs teehee tc ace ce 1, 200 $16 
AIG WAVES) INOS temic cieismiceno eee 61, 400 556 393, 290 $4, 714 454, 690 5, 267 
ALOWIVeS: BALLER! sc2b coe. cossaccce hte dqoncce sce nen eseoese 166, 800 2, 099 166, 860 2,099 
Blue-fish’< jcc. csscesnesessiecee tease 42, 520 2, 539 108, 815 6, 877 146, 385 9, 416 
BOMItON aa. cane ceceecsecnon scree. 1, 100 88 124, 080 8,772 125, 180 3, 860 
IBUtLCR=LAD serie este cleeterstate ACoOoHaDC 33, 260 954 329, 650 9, 453 362, 910 10, 407 
Cod. ---- eacerecccvccvccrsccccrcese 312, 630 10, 401 377, 530 10; 251 690, 160 20, 652 
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Table of products—Continued. 

Vessel fisheries, Shore fisheries. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

LOS Case See ee ean ae | 27,200 | $1,360 424,540 | $20, 930 451,740 | $22, 290 
Flat-fish and fiounders..........--. 374, 100 9, 251 760, 770 18,588 | 1,134,870 27, 839 
aM OCK Sree etre en seine seem cieioame | ? 5 2, 231 506, 195 14, 265 
ICK-OnyeSHAG ers see ome ninteramisels © 3: 673 34, 760 700 
PINES TINA so aete one auEtes saunee Bee : 5 196 3, 430 364 
Mackerel . 5 16, 873 615, 600 32, 950 
Menhaden . 980 | 471, 000 1, 156 
Minnows.. sons k 120 | 2, 000 120 
LADINO) th = Bo nUbeS eens baneeCeHabeS oe : 2,395 | 40, 400 2, 395 
POMOC eas eae essere Se se Sails lwo : 300 | 30, 000 300 
Scopircseeneo ase sae sennceenecsicae ,o72 46,282 | 6,833, 290 160, 854 
iSO LOPE CG Bea oeao bette ee ana Se recrs j 7,458 | 247, 220 13, 018 
io) St: OL Sas ea mee ener BPS ote dora se aenme 2, 283 | 30, 786 2, 465 
Slat Goat Agro oobOSsaoTe a co SreccE HOnSsnaceses| Socoaddech 10, 600 942 | 10, 600 942 
Spanish mackerel --.:----- 22... 2... 220 32 190 32 410 64 
SOUNeEtCREUG HE Saeesonen seeeemincce as 635, 640 15,597 | 2,522, 475 60, 256 | 3, 158, 115 75, 853 
Soni dea sae ess tii eeaeek 24, 700 585 69, 150 1, 946 | 93, 850. 2,531 
Siripedibasstppocee eee se ceeeee aes 30, 510 2, 567 19,577 2, 360 | 50, 087 4,917 
SWwOKdetish ese es ss Sener ares 126, 900 Ghift 63a eamereticsisa espe oaoe 126, 900 6, 743 
PRONTO Re eee ear meses e= sions, sie 33, 400 1,211 244, 750 8, 068 278, 150 9,279 
deni ako aeeeraaCaaaoesanonna ls cooceacocad Eoueoncaon 2, 400 i 2, 400 90 
WHINE eo) ce secckicaeacss sce scnss 39, 500 395 65, 000 924 | 104, 500 1, 319 
Miscellaneous fish ....-...--.------ 26, 500 | 262 141, 600 150 168, 100 412 
[SINE So qéakeedeoneadlessecarecodd ssccos aodces| poecconeS 1, 200 240 1, 200 240 
MODSUCIS he sea ceec see ate ecocaaeeae 17,010 1, 745 380, 295 37, 743 397, 305 39, 488 
(Chili p ininGl — Sessd Gok sveskepeadseeda lsnoupeceases| OSEoEGaens 6, 400 400 6, 400 400 
CEDIE, SOW oocebaacmpscooessoantosaa lpdaoovegaudT Jnttteesaee 9, 386 1, 760 9, 386 1, 760 
Clamaistrecicemaaccooec ates sce acces 1, 600 200 2638, 300 32, 314 a 264, 900 32,514 
Quahorsierssscssestcr sss neesee eee 1, 440 220 215, 800 35, 236 6 217, 240 35, 456 
BCOUAPS ee smeeeacesed=+-os sees cee. 4,140 758 115, 512 24,450 |~ ©¢119, 652 25, 208 
Oystersimarket? 325-2 2.42¢esece mee 3, 141, 131 | 486, 263 474, 222 75, 028 | 23, 615, 353 561, 291 

" (Oysters. S€ed)- 5.2. 02.2s05 sss. -22e' 116, 200 7, 682 524, 650 19, 079 e 640, 850 26, 761 

MOA ceciass sss a 5-S0s hice, 11, 252,986 | 698,211 | 10,360,978 | 457,490 | 21,6138, 964 | 1, 155, 701 

a26,490 bushels. 6 27,155 bushels. ¢19,942 bushels. 4516,479 bushels, e€91,550 bushels. 

THE FISHERIES BY COUNTIES. 

All five of the counties of Rhode Island are interested in the coast 
fisheries. 

Newport County has the most extensive fisheries, the, number of 
persons employed being 862, the investment $583,421, and the pro- 
ducts 13,778,347 pounds, valued at $387,934. Providence County, 
which is next in importance, had 447 persons employed, $209,504 
invested, and a yield of 2,911,028 pounds, valued at $377,673. The 
fishery products of this county consisted chiefly of oysters. 

Following are three tables giving the extent of the fisheries of the 
state for the year 1902, by counties: 

Table showing by counties the number of persons employed in the fisheries of Rhode Island 
e in 1902. 

Boat or 
On ves- | On ves- . 

Counties. sels fish- |sels trans- shore Shores- Total. in erkint fisher- men, 
Bo Perens: | men. 

STIS ON aoe re seniaie mctee = = nic Srctaeeleinis,cteels 3 a cocimenteelaislarge EB Mes sae eae 97 125 | 265 . 
RC eee aiekinere oes ec we pete, ec ee cere ey SO Renee ats = Avo. 99 | 291 
NIQIAND A io: Sot acs bneeee erga san spcleeeraeoee sacecor 231 9 396 226 862 
ET OVICOH COME tata ence to ance Saat awinine eee nine oan. ne a/a 68 3 145 231 | 447 
\WUEYG} ES Had 10) 0 SES pe ee eae es har Se ae 33 2 206 11 252 

TOGA nes ease ak ee mise aaaanseaacesceicmeeccces 394 14 1,017 692 2,117 
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Table showing by counties the vessels, boats, apparatus, and capital employed in the 
fisheries of Rhode Island in 1902. 

Bristol. Kent. Newport. Providence. | Washington. 

Items. 
No. | Value. | No. | Value.| No. | Value. | No. | Value. | No. |Value. 

Vessels fishing $40, 750 7 | $9,545 39 | $65, 150 18 | $78, 450 3 |$10, 100 
MONNALC Te Scesceseccee|| LETT Sees se ot BA isaac ys al eee eee Boil Rae B aeS Adel Sate coe 
Outfit _ A718) | Sees aI oat eae PPARs one 17015) | 222s 2,710 

Wesselsitransportingy sr. eee acemc| otaeereme| csese | elena 8 7,800 2 1, 100 2{/ 1,100 
TONMALC Ei. 22.2. Bieisie csi liajsiescieal| ss eierecierselll= Seicieiel|o\eleteie cle = S27 eerie 7A See LOW Seen aes 
Ouithitiees cee case sae |beeece seas aetce| tees perteerctialscs meters 620))|5 =< HOS Seecee 47 

(BORtsieeee se enon eens ees 131 Ibe 240 | 19, 607 388 51, 304 171 9,193 200 | 11,965 
Apparatus—vessel fisher- 

jes: 
Pound nets and trap 

WV GUS miles =ivieie'ee cern ce 
Purse seines.....::..-- 
Gulltmetsicsces-.c-oseee 
Lines, hand and trawl. 
Pots; lobster..-......:.--- 
ROtSHECT aos a.. cosemnee 
Harpoonsiecc:cs--.aec ee 
Dredges...... Dace somes 
MONGS ac soacoeonee sees 

Apparatus—shore fisher- 
ies: 
Pound nets and trap 

MOGUSis 5 ccoseenececo nce 10 2,550 9} 1,700 OA 6022107 Ronee | eeecenee 34 | 7,125 
SGiNleS tee a oarc cece Social eines s lee temic 6 505 24 2,740 6 190 29 | 1,655 
Gilli nets) s: soses a ecs52 3 90 17 943 49 2, DAO oe Secelnetecteesae 13 515 
Hvikemetse cscs aecece 72 372 302 1, 870 164 832) eae eliosesare 163 1, 142 
Lines, hand and trawl.|....-. OU Seces 4 Weescee AQT) | beeen 203 | See ee 138 
Pots; lobster..-.....-..- 60 60 30 30 | 8, 830 9506. )|enteerleeeeseene 1,284 | 1,636 
Potsxeele sesso: decnstoce 530 820 | 860 552 260 310 (1,120 659 | 980 827 
Spears, eel....-... sme 8 4 8 6 9 6 10 9 26 18 
IP NES aes aes he sat tee sl levee cial laeversiessiarel aise ltoeie Sictettel lle wis Sloe ale ec etc ere 5 10 6 6 

1 Di fete xe eee ee or eree ee 129 #09) | 1612.5 1202 222 704 | 129 449 | 116 364 
Rakes sisecniceccsescwee 9 45 32 91 10 40 4 28 12 24 
TONGS iso slactnisaeitseaente 94 392 144 782 8 40 22, 518 54 183 
HOGS Sets semis coeedses 52 31 | 186 83 65 45 | 185 83 24 13 

Shore and accessory prop- 
OIG ice ctete is clsiosrsists aoe) o eeistal|(atereicie ASS1008|seeeee 14) LOOM Serectsee 204,200 |52-25. OBE (Bi) |lesooac 4, 100 

Gashicapital<so.cs ss sce sherk Geet cece oe meolees cae llee toaeneleeeeere 1095250) |Sescee 105500! |!- jmcelseeceer 

POtalsccctssessste. =e s|seeese TIOMTSON eeeee 645106) |etremecte 083,421 ioe cea 209,504 |..-... 57, 069 

Table showing by counties the products of the fisheries of Rhode Island in 1902. 

Bristol. Kent. Newport. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

Alibacoreiornhorsesmackerelic. -s2-c) samc toe eel eesece aise seeieeseine ae lee mcers 1, 200 $16 
lcwavesinesh! sccemisrniesccee seciice 35, 120 $621 9, 800 $160 262, 120 2,750 
Blue-fish S48 saacsma epee ek eos eeoe 450 27 14, 280 907 128, 680 7, 961 
PS OMULO Mss Meeretice eae cts mee ein ae ee anein Roe Seas etic comes 220 20 122, 960 3, 680 
Butter-fish ........ =3 11, 800 377 14, 100 448 317, 210 9, 010 
COG aos Asis Seciets swe cic 2 2:5. c/isineie le Se ale is alaee Src eiell Serre ce io ce el late ete ew llleieweie mines 649, 460 19, 413 
He see as ahs es cose ewiee sacmonenene 54, 500 2,705 117, 040 5, 690 38, 700 1, 627 
Flat-fish and flounders ............ 34, 100 835 84, 130 2, 534 740, 570 17, 386 
PUA MOC kaise 2 nie <inicisinsalesjuisieve isan inet eistersie atetels sie |osiate cele cia «|| erovers etieteiee | eteteigiesane 466, 695 138, 080 
Mickoryshadin. cee cee ee ss oleae eaten ctrl ete Settee | sitter eee eee a eee eee nee 26, 500 457 
Kain o=fish® S< Se 2s soa c cea es beeene| so caee Doel See ee | eee See eee loess 1, 730 228 
Bi ES I(631 ek 29 ef] Us Seer a i | Penton eS ee i ie es 2 El ea ese 512, 480 28, 602 
Memb adem? jan ireienicsiscice ce asieecie 35, 000 UBIOH Sa pegndeccedlsebsocccas 416, 000 826 
POMOCK isso se sae eee o cles see eae a aoaial| Sree steiale Se eee | erste ete | tte eee ene | omen ee 30, 000 300 
S CUD Reon seen cae tee eee eee 2,500 70 11, 250 355 | 6, 566, 640 154, 293 
SEE Ie ot a Rear S aoe eei rs GERE ene RSRPSsieraria| bree aeecics scoosaanepaulscossanco.s 221, 770 11, 487 
Veevol Sle SA ee eee eRe eee ee Eo 24, 846 1, 958 200 18 2,440 241 
Spanishmackerelts .2 6 S36 ea Se oe ees | ee ee 150 22 260 42 
Squeteague 61,770 2,132 136, 080 4,368 | 2,165, 225 49, $26 
Squid Fteas-cesece rs 600 DS a Ea eeem ete steel <tasieiee ees 84, 050 2,318 
Striped bass 110 13 100 10 28, 460 3, 110 
SWOLGSy see Geiss blaine stern S Soni loo SER are eee ae eee ene | eerie anne | baaeeamee 126, 900 6, 743 
STV AUCORS Secaseten ia olaistersr-tcccis ceiercleisiar ws 36, 500 1, 254 38, 000 1, 210 164, 850 5, 247 
TOMCOGEE sess ee ces seen oases 500 7 BESS Sertel SaeeEeeene Pomcecscecsel nodcorces. 
Wihitime: 5. 8 oie bec cscreswis sis no teissidis law Serateralors nae lowes eiaiaere ol ema eee eee | Goes 104, 500 1,319 
Miscellaneous fish 2 222. s28.5 02522) < sccecs se ace|sece oct celeseemacericceicmemmeenee 162, 000 262 
HIODStETS “ow csio ule ce poco eon nn eae 2, 000 320 1, 600 220 351, 955 34, 359 
Clams... .. avatelolateleleteteleve(eteletereistsietetels:cis 30, 700 8,795 94, 000 11, 555 15, 400 1, 600 
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Table showing by counties the product of the fisheries of Rhode Island in 1902—Cont’d. 

Bristol. Kent. Newport. 

Species. = 
Lbs. Value. Lbs. Value. Lbs. Value. 

Qilghogsprne ana s: sas Sescccseecc ces 35, 080 $5, 333 100,880 | $16, 864 23, 720 $3, 785 
Becallopssaca- ae ee asec ses iecies 9, 480 1, 783 69, 720 15, 665 22, 032 4, 258 
Mystery mMarketse: sees cece nels cies 1, 196, 937 192, 808 155, 883 27, 242 28, 840 3, 708 
Oystersisced hs ccs cs ca- coco cee 70, 770 2, 267 168, 910 87607 || enem one cea ase te 

MOLAR eames ao- bes asee ness 1,642,763 | 216,466 1, 016, 293 95, 895 | 18, 778, 347 387, 934 

Providence. Washington. Total. 

Species. = 
Lbs. Value. Lbs. Value. Lbs. Value. 

Albacore or horse mackerel .......]...-..... Saya ease Paes at oral|latacstercic isis See's lieie mig tease ee 1, 200 $16 
MMewivies fresh os. soscsceoseeenosee 8, 550 | $216 139, 100 $1, 520 454, 690 5, 267 
JIG IESE IG Gare coc aecenceoocs| Savecmee soca macesoscen 166, 800 2, 099 166, 800 2, 099 
Ble fishies ene os ce eccions cine cies cciellleistst cemcis Seltacloieets- state 7, 925 521 146, 335 9, 416 
IBOUILO ME Rem teneee ne sore occ einer aeleae occ teetoneiise ss 2, 000 160 125, 180 3, 860 
IBUTLE TSI ene ie ee ee ire wa Se estes sate 19, 800 572 362, 910 10, 407 
COD eas Se emcee eae sc stare |flw siete veins ieyerorecs Paste nncisicice 40, 700 1, 239 690,160 | * 20, 652 
LUG Se Se Bose eC SEE ener Ree eetes 141, 600 7,167 100, 500 5, 101 451, 740 22, 290 
TIBET CRAGUT OUNCES gees accessed becaseeseseclsassestecs 276, 070 7,084 | 1,134, 870 27, 839 
Ha OC Ke tere teins sees ccs acca en heccbacntamaeseckowses 39, 500 1,185 506, 195 14, 265 
Ele CO ayer Ree aaa Bese eEeeaneaa Seatenocorea Cococererr 8, 260 243 34, 760 700 
Girne fiat See Mea en hs Seer at ti keke a al ea 3 ae 1, 700 136 3, 430 364 
IIRC KETO Eee aceee face cenancccsccmmac|t Ose aeeeicents Heateevercters 103, 120 4, 348 615, 600 32, 950 
Menhad en2t 222- =... 22s siciesnse5|| sissies ace [eyecieisysysiajare 20, 000 200 471, 000 1, 156 
MTT Rees eee ine eer 2,000 | 120 2, 000 120 

2,395 
300 

160, 854 
138, 018 
2,465 

AES A 58 ; y) 942 
SpanishpMAckereless ecco te ceenee |saacecececae lee cncce a eaelneesaeeealesaeaeseee 410 64 
MOU CleA SW Oye- saciew sais ceaiscid-ccsens < 1, 000 40 794, 090 19,487 | 3,158,115 79, 853 
SOU eee naeaeconeccesiseniiceee| aetececncics eee 9, 200 200 93, 850 2, 5381 
Stripe dspasswes sccm moe ta teen oe neice otis cere ioe leicrejcteveislereie 21, 417 1, 784 50, 087 4, 917 
SiO Mat th once BOB SSO DUBS OBO tote Bol Retr D BoUaGd nnoereeons tobeeneosae Eaoseceee 126, 900 6, 743 
PIT EOR erase ete eiamieis alee clea = ctele creases 2, 000 80 36, 800 1, 488 278, 150 9,279 
MOWMMC OG eae re eiccicte aie tote ee essteicie emis =| Slee sratarapa/s o\si] siscicialesigels 1, 900 65 2, 400 90 
Vion. Bo pa aee e SCO SOON ESCSS Helos] IASG Ee Gace (rie taenans ric) ee miner sense cee | IMEe Ie rESEer 104, 500 1,319 
eMISCellanecous ish 2224s cc=s ase ns semasiise Selns|[s cies eos 6, 100 150 168, 100 412 
SHIM P) cascee cess sess oeseneeecimsci 1, 200 DAM ears sere a stsisats|| Rete cere 1, 200 240 
ILO NEE odode opace a gEMeCOS Un aes CB eSre rec eal ReSee rats 41, 750 4, 589 397, 305 39, 488 
Crabs eiard since cecosescoes sos celaesceteaine =e Zeeeane see 6, 400 400 6, 400 400 
(GHIA) DEI, ONLI ea tae Se Re ato <i Lee a 9, 386 1, 760 9, 386 1, 760 
OClamseaatese res ccrereee aaetiecess 112, 800 14, 102 12, 000 1, 462 264, 900 32, 514 
QuahOgs!! sinc ssesecaahosseaecesesees 55, 440 9, 092 2,120 382 217, 240 35, 456 
SCalopsemscee cece se cece ects eee sts 8, 700 1, 322 9, 720 2,180 119, 652 25, 208 
Oysters marketes- ss. nc-2seeeeeescs 2,177,168 | 329, 407 56, 525 8,126 | 3,615, 353 561, 291 
Ovystersssced eee eek ee se AOL ETON 1b, 887 e smal = SPR cites 640, 850 26, 761 

MOH tee emoccesesas soe ees 2, 911, 028 377, 673 2, 265, 533 77, 733 | 21,618, 964 | 1,155, 701 

THE PRODUCTS BY APPARATUS. 

The pound net and trap net are the most important forms of appa- 
ratus in Rhode Island for the capture of fish proper, yielding three- 

The number of these nets 
erfiployed was 198, a decrease of 4 since 1898; but the value increased 
fourths of the total product in 1902. 

from $110,395 to $125,790. The catch in 1898 was 14,385,126 pounds, 

worth $220,791, and in 1902 12,924,261 pounds, for which the fisher- 
men received $310,219, an increase per pound from 1.54 to 2.40 cents. 
More than half of the pound-net and trap-net catch consists of scup, 

and nearly half of the remainder is squeteague. Other items of impor- 
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tance are flat-fish, flounders, mackerel, butter-fish, sea bass, alewives, 
bonito, striped bass, and tautog. 

The gill-net, seine, and fyke-net fisheries have changed little since 
1898, the most noticeable items being an increase in the catch of mack- 
erel in gill nets at Block Island, an increase in the catch of mackerel 
and squeteague by seines, and a decrease in the take of menhaden by the 
same form of apparatus. 

The line fisheries show a small decrease in yield since 1898, amount- 
ing to 1,972,116 pounds, worth $60,076 in that year, and 1,636,760 
pounds, worth $52,870 in 1902. This decrease has been principally in 
the catch of cod, which in the former year amounted to 1,161,812 

pounds, worth $31,907, and in the latter year was 606,450 pounds, 
for which the fishermen received $17,497. The line catch of blue-fish, 
mackerel, and sea bass also decreased, while that of haddock, flounders, 

squeteague, and tautog increased. 
The yield of clams, quahogs, scallops, and oysters with dredges, tongs, 

etc., aggregated 4,857,995 pounds, exclusive of shells, and was valued 

at $681,230. Of this quantity, 3,264,511 pounds, valued at $495,123, 
was taken by vessels and 1,593,484 pounds, valued at $186,107, by 

boats in the shore fisheries. Since 1898 the value of the mollusk fish- 
eries has increased $108,334. The greater part of this is in the yield 
of oysters, which has increased 150,651 bushels in quantity and 
$78,706 in value. 

The following tables show, by counties, species, and apparatus, the 
quantity and value of products taken in the vessel and shore fisheries 
of Rhode Island in 1902: 

Table showing by counties the yield of the seine fisheries of Rhode Island in 1902. 

Kent Newport. Providence. Washington. Total. 

Species. 7 
Lbs. | Value Lbs. | Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 

Vessel fisheries: 
Mite kere lice sites stoic ste element 3, 150 $180) oot osseclncs Saccl sate cee dele ener 3, 150 $180 

Shore fisheries: 
Alewives, fresh...| 5,000 SUD) toe cececlmsericncce 1, 200 $40 | 28,500 | $405 | 34,700 520 
ALG wives* salted en's. dc accessor tceemee leawte tee aoe eee eee 166, 800 | 2,099 | 166, 800 2,099 
iBlue-hshie- eee = 80 Bil ocnutdaReSliowocce scl ste ce sBeleoe Sects] oeticem nese ete es 80 5 
IBOHIGO Wiese cena 100 ihe Pea ao Srai| erarcteerataiallla ate erase teil ora mtanaterel Sreciareenratel| teens 100 8 
Butter-fish: oc cec se 3,100 DTG is Be Tes See is ere 5 spl es pee me cal | Scare el] eee taco otal ape renee 3, 100 118 
Melseaco cst acces 1, 600 805] S2 Saeoane 190 | 25,500 | 1,470 
Flat-fish and 

flounders ....... 2, 000 552 | 62,850] 1,102 
Mackerel 90 | 205,800 | 9,550 
MINN OWS 2 os cement esas ces leoa cc ctelaeestosine eae mee | eee O00 "al QR leanne ees leone 2, 000 120 
leEKON Rasch ones osoalla 2,155 | 36,900; 2,165 
SCUP ia bees cece SADO0! |! ATT RE ae es alee a Ae See ee ee ees | eee 3, 500 110 
Nhades te. ce se 20 200 20 
SMC H aoe asics lca eres 638 6, 800 638 
Spanish mackerel. 100: i: BY) sees alist eae Samora lem caee | cement | arom ere 100 15 
Squeteague ....... 38, 800 522 | 268,500 | 5,877 
Striped bass....... 100 535 3, 967 545 
TaUtOR Se ciens osteiees 8, 000 50 9, 000 340 
Shrimp see aes Meese ors ois State erororee ee Ree eee a sh OOM em 240)\ | eeree sect eee 1, 200 | 240 

Totalenss- seek. 62,380 | 1,956 | 452,700 | 14,120 | 24,800 | 1,600 | 280,717 | 7,256 | 820,597 | 24, 9382 

Total vessel 
and shore...| 62,380 | 1,956 | 455,850 | 14,300 | 24,800 | 1,600 | 280,717 | 7,256 | 823,747 | 25, 112 
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Table showing by counties the yield of the gill-net fisheries of Rhode Island in 1902. 

Bristol. Kent. Newport. Washington. Total. 

Species. 
Lbs. |Value.} Lbs. |Value.}| Lbs. | Value.| Lbs. |Value.| Lbs. | Value. 

Vessel fisheries: 
PBIUG=fishees keel ees Sle Sesto, 1, 000 S70!) se icerrarstatel|'s sections | Seas eeeecns 1, 000 $70 
Mackereliiey. 2 oS see a cal sac cis] sce weteles'| s sicaees 8; SOOO OCON lascelaceei wee ate 78, 350 5, 870 
HaUetereuer~e-eealsacaceiec lee 1, 400 42 5, 000 gt OES as Senn eo eetses 6, 400 142 

Tarik Se be ees Paes 2,400| 112] 83,850] 5,970 |........|.-.---- 85,750 | 6,082 

Shore fisheries: 
Biue-fish ....<..... 300 $18 | 13, 200 832 | 50,260 | 3,414] 4,250] $290] 68,010 4, 554 
IBONILOle ns -iic=/s sess aacess |aeeenes 120 5 OF Reece faerie cod lbeaeed nce emcid 120 12 
Bib wersns hese eect cree = 2 lis ale oats) shetecetavenalllotarere erase 1, 800 2a eievevapnicieys | eterere aye 1, 800 72 
INORG Ee ees Ge pocrar SeEcene acre rdes aeeeoae 2, 200 AA ete miek lercciatere 2, 200 144 
Poanish TaCUK| ec ecsas| sce ees 50 ul 40 1 {0} eae eA are Cees 90 17 

nels Faecetisehis 
Squeteague ....... 2, 750 110 | 18,700 471 71, 000 1,970 | 14,000 525 | 101, 450 3, 076 
DULIped basses se es l|eccseees| mess a-lem-cm eee eee. BON Ms, Safe tea ect siare ere 50 7 
PAUtOP ace s/n sare l6 600 BE ee cto SOnSade |FoObo shed baasoken lapSeonna aoceacs 600 24 

Total sees css 3, 650 152 | 27,070 | 1,322 | 125,350 5,617 | 18, 250 815 | 174, 320 7, 906 

Total vessel eae et 
and shore...| 3,650 152 | 29,470 | 1,434 | 208, 700 | 11,587 | 18, 250 815 | 260,070 | 13, 988 

Table showing by counties the catch by pound nets and trap nets in Rhode Island in 1902. 

Bristol. Kent. Newport. Washington. Total. 

Species. 
Lbs. |Value.} Lbs. |Value. Lbs. |Value. Lbs. |Value.; Lbs. |Value. 

Vessel fisheries: 
Albacore or horse 

TNCKO Oy tS eto ees Bee | eee Bene ee Beeeaee 1, 200 Bl Glisaseeera cee loses 1, 200 $16 
Ae WAVES esa sonis=o|stcecs cancers) ons acme Beeee oc | oSeeese sal aeatosts 61,400) $556 61, 400 556 
Blue fishes ssceeee Hecate meccacalcwcnn oe beeecris 14, 670 868 300 18 14, 970 886 
Butter-fish ; 8,700} - 208 33, 260 954 
Bonito 1, 100 88 1,100 88 
Codeecen foteec 1, 000 25 66, 680} 2, 652 
Mel Seimei as sao- eo 2, 000 100 2, 000 100 
Flat-fish and 
HOUNG Erste. sonal ocee cs ocesae =| nce ae eeeccee as 223, 250) 5,931 69,750) 1,630) 293,000) 7, 561 

HRA OCkese sare ae| scenes seccsee news ce ale oseeee 3, 000 UD) See eae Ee es 3, 000 120 
ULC KOT VESEY eee | sete a ore re tee Noe stall erst onctitell rate a¥o eyeleresc(t bees 900) 27 900 27 
Reinpenshiees poets see eltoee calles aemelt donee. 530 48 1,500 120 2,030 168 
MaCKerelis cesses soca ee oem oten leeeciemce lasers 49,190} 3,668 84, 800} 3,222} 188,990) 6,890 
ACR Sem se eee eee ee ela beats 20, 000 76 10, 000 100 30, 000 176 
STaNb Faye te oe eee ene ek aD ahaa | aaa a Nb A 5, 148, 150/109, 268) 224,100) 5, 304) 5, 372, 250/114, 572 
DCAD ASS ee eee seca cocoa eee aral oar ce hha rarsetrerte 72,220) 4,005 21,300) 1,275 93,520} 5, 280 
elise arene on na ectne | Susioecle foie emule ae tates 200 17 2, 400) 165 2, 600 182 
Spanish eMACKerela| ioe see| see hosel vos ces tesciee 220 AYA teE etree jGNoreee 220} 32 
Squeteague .......|.-.-...|.-.---.|.--.---|-------| 287,540) 5,798) ° 355,700} 8,946) 593,240) 14, 744 
[SVC ( SUG lege erp es SS Mes es) (Es es opel oe Se 15, 700 391 9, 000 194 24, 700 585 
DUP PCO Asses see asec b os-cron all come mice loeercle o.< 15,160} 1,516 15, 350) 1,041 30,510) 2,557 
PD SUICO Ryser scence oc Tce aan Gmecere obese oo Meceare 4,700 108) 3, 000 105; 7,700 213 
Vigeuk haven 2 yu Cee NS Ae eka Dae tan ey ere ae SON500e| MBOS| sh osssaeeeions see 39,500} 395 
MMiscellameoustishis| acc. alecenacalesce seclet ect o's 22, 000 152) 4, 500) 110 26, 500 262 

USE Wee tee IS aetna ae ES el 5, 957, 470/135, 782, 876, 800, 23, 234] 6, 834, 270/159, 016 

Shore fisheries: 
Alewives.........- 35, 120 $621! 4,800 $85) = 262,120) 2,750! 49, 200 559} 351,240) 4,015 

150 Ola Se i ea ST 6,100} 402) 1, 250, 75 7,500, 486 
Leereniefe alles actawyel latengeciete ome seine 122, 960} 3, 680) 900) 72) 123,860] 3,752 
11, 800 377| 11,000 330} 290,850) 8, 192) 11, 100 364, 824,750! 9, 263 
Bester cll cheep cesta traaeictets 16, 230) 477| 800, 26 17, 030 503 

1, 000 5 ees 6] Be Seeeeae 5, 000, 237) 21,000! 1,050 27,000) 1,337 

flounders ....... 6, 100) 155; 12, 000: 360 358,020) 8,114) 121,450) 2,830 497,570) 11, 459 
HSddocke tee... nb sce ene be iorootte| cot ooes| secdees 1, 000 SOTA See SSE iF 30 
CRON SHAG aca Sensecctuce cces|scodoauleoeeces 26, 500 457 7, 360 216 33, 860 673 
ein Pfister cel ao eeintre| cee ceca = 1, 200 180 200; 16 1, 400 196 
MackerelPe a sec.|S2.5 2-0 seve ial Pores Eas Tee Ne 69, 750} 3,543 8, 120 436 77, 870| 3,979 
Menhaden........ 35, 000 TSO erecocieeseene 396, 000 750 10, 000 100} 441, 000 980 
OTC Tepe ite eye | cic mte aise sere Gelitiecie tine lauowenie|Paadcbarae [eoseece 2, 000 120 2, 000 120 
TECGJUN Yeo Se Ga A i | Da ee ee (ee Ia 30, 000) SOO ae ects ba caienie ts 30, 000 300 
SGUD Asecse ance es 2, 500 70} 7,750 245, 1, 418, 490) 45, 025 27, 400 776| 1,456, 140) 46,116 
BeaibaRsereepm eternal snare ea| neces ccmonteclonmenane 140, 450; 7,022 2, 300 126) 142,750) 7,148 
MUA iG Scces sien « 24, 846) 1, 958 200 18! 2, 240! 224 700: 63) 27,986! 2,263 
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Table showing by counties the catch by pound nets and trap nets in Rhode Island in 1902— 
Continued. 

Bristol. Kent. Newport. Washington, Total. 
Species. — SSS SF SSS SSS 

Lbs. |Value.| Lbs. |/Value.| Lbs. /|Value. Lbs. |Value.| Lbs. /Value. 

Shore fisheries—Con. 
CYT oad ee od | POR Ds DR eee ae ie LR 4 3,800] $304 3,800! $304 
Squeteague ....... | 57,520] $1, 962] 64, 330] $1, 930| 1,591, 635/$36, 761| 397,040] 9, 119] 2, 110, 525| 49, 772 
Sie ahts aes ea 600 fo | eae es ences 68,350} 1,927 200 6| | 69,150] 1,946 
Striped bass....... 110 ARIA baa nine 13,250) 1,587 2,200} 208) 15,560; 1,808 
Tautog......---2-. 31,100] 1,038] 16,000} 500} «65, 200] 1, 836 9,100} 305} 121,400, 3,679 
A CALETA seY pc Ap NPN ac (Uh Weg OS bP 65;000) 9241 ck aie ee 65,000} 924 
Miscellaneousfish.|.......|.......|...----|s.s0e-- 140,000) 110 1, 600 40| 141,600] 150 

otal eee 205, 846) 6, 396)116, 080} 3, 468) 5, 090, 345/124, 528) 677, 720) 16, 811) 6, 089, 991/151, 208 

Total vessel | 
and shore .../205, 846] 6, 396/116, 080] 3, 468/11, 047, 815/260, 310) 1, 554, 520) 40, 045/12, 924, 261/310, 219 

Table showing by counties the yield of the fyke-net fisheries of Rhode Island in 1902. 

Bristol. Kent. Newport. Washington. Total. 
Species. 

Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. |Value.} Lbs. /Value. 

Shore fisheries: 
TO Se 400 | 2RO0U: 3. ehndl Sieacelsexemens Meee 100 $5 500 $25 
Flatfish and flounders.| 28,000 | 680 | 70,130 |$2, 104 | 30,200 | $906 | 54,520 | 1,457 |182,850 | 5,147 
TSG Ae a TE Uk aR PARC es ots BR Sea Sh, 1,500 | °120| 1,500 120 
MomCod seo scsesccsonde 500 0 ee (era PRUNE Ede 1, 900 65 | 2) 400 90 

TOtAe 5 eee es 28,900 | 725 | 70,180 | 2,104 | 30,200 | 906 | 58,020 | 1,647 |187,250 | 5,382 

Table showing by counties the yield of the line-fisheries of Rhode Island in 1902. 

Bristol. Kent. Newport. |Providence./Washington, Total. 

Species. a Gn Gan es ee ee ae Ss a 
Lbs. | Val. | Lbs. | Val. Lbs. | Val. | Lbs.} Val. | Lbs. | Val. Lbs. | Val. 

Vessel fisheries: 
Blue-fish ...... 26, 550/$1, 583)...... 26, 550/$1, 583 
Codes sa veosss ates -| 245,950) 7, 749]. ... Sc 245, 950| 7,749 
Flounders 81,100) 1,690]...... 81, 100) 1,690 
Haddock 255296 MONA ease ciel| steicinerel siseecellaceene 425, 295/11, 914 
Mackerel BUR OUO Gs Y/ be5Sa6| codes bacsadellsconcc 50, 000} 3, 187 
Sea Passe. cecis212 ay Ghl” 820 pe eaoa|iscoocellbocasds||sooace 5,600} 280 
Squeteague 36) 000) eee (ill E522) nee eae elecioeere Seeaee 36,000) 711 
PAULOR sae 2ssesc)ociecmal| > ctecmclass sac eemece PRYOAD | teitle| aetna looseee 2,500} $100) 25,700} 998 

Otel eeietis sce facoeosseeaes| smaces ieee 893, 695/27, 962)......|..-.--- 2,500} 100) 896, 195/28, 062 

Shore fisheries: 
IBlue=fish sn f ose ac|arosecelote eeoloseeessecteee 265100) 694 Seceeeleemaee 2,125} 188} 28,225} 1, 832 
COG e. cee ss cesecic|sscmc nlite nocalseocwalrcaser 821;5,600|)8;560|-sescnl sone ae 38, 900} 1,188] 360, 500) 9, 748 
103) aeeaemerearece 4200) “S210 Soest catees lnoceeeses lanes 14,500) $725} 1,500 90} 20,200) 1, 025 
MOUNGEFS! ccc =| seeecs| eC aeece laeseee lneeeoe 12000 |ee2Go |Besees | seeees 15,500) 615) 27,500) 880 
Had doch Sa ence sateen cee | seers | eee 87/7400 | O16 |Eeee sel neeeee 39,500, 1,185! 76,900) 2, 201 
MACKEN E] seine co| sect ee eee lecnene lamer B:3740| 52-1600 |Seenee|seceme 9,000; 600; 64, 740) 3, 200 
SC Uy eee Soe aa ieat palit Se ieallg = Sea ies eae ra ae | eager ee me |e 1,400} 56] 1,400) 56 
Sear bass <.0 sees |WeccacleccdesSocesnlontece 31600)| eel 80) Seaee a eaters 1,850) 180 5,350} 310 
Squeteague ...... 1, 500 CON iee $750 11,450} 306) 1,000 40} 10,250) 375} 42,0.0) 1,532 
MaAUtOL ss seco ecee 4, 800 192)14,000) 420 71,750} 2,405) 2, 000 80} 21, 200 928} 113,750; 4,025 

Total fees ce 10,500) 462/31, 800] 1,170) 589, 540/17, 026)17, 500) + 845)141, 225) 5, 305) 740, 565)24, 808 

Total vessel 
and shore. ./10, 506} 462/31, 800) 1, 1701, 488, 235/44, 988)17, 500) 845/148, 725) 5, 405/1, 636, 709.52, 870 
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Table showing by counties the catch of eels and lobsters by pots in Rhode Island in 1902. 

Bristol. Kent. Newport. | Providence. | Washington. Total. 

Species. 
Lbs. | Val. | Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val.| Lbs. | Val. 

Vessel fisheries: 
Tope Gael es en es See ees PEanee PSO BOT haranoa bododal aacecad Bobace sescbod LeeEBe 25, 200/$1, 260 
OD SUCIS Bape lene etl eia sicieieinic| stents slelel| scale eit WO ye eee Seeclls cosas bonsesd bocece 17,010) 1,745 

Rotaleusee elas aceeelsceees 257200 ls 260 ei OLO| M4 ecm see ere | seme eee neces 42, 210! 3,005 

Shore fisheries: Seeiay 
ela wae ee aes: 39, 300)$1, 945} 81,040) 3,890} 26,950) 1,010} 96, 700 $4, 772| 51, 800/$2, 526] 295, 790|14, 143 
Bopsters: 2.622%. 320] 1,600} 220/334, 945/32, 614).......|...-.- 41,750) 4,589] 380, 295|37, 743 

TRotalkeost fesse: 41, 300) 2,265) 82,640) 4, 110)361, 895/33, 624) 96, 700) 4,772| 93, 550) 7,115] 676, 085/51, 886 

Total vessel 4 : var. 
and shore ....| 41,300) 2, 265107, 840) 5, 370/378, 905/35, 369) 96,700) 4,772) 93, 550) 7, 115] 718, 295/54, 891 

Table showing by counties the catch by dredges, tongs, etc., in Rhode Island in 1902. 

Bristol. Kent. Newport. 
Species. 

Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
(QBS) aa eas anndaanapodoneoddallbeecenoododdlloonadgnopas 1, 600 $2005 Sse scteios cust tractee eee 
Scallopssesccseeeces ise pgodueaus] buossucsaccs|lcoonetens 2, 640 HOS easier cet Meer eee 
Oysters, market, private....... 843, 255 | $136, 608 119, 483 21, 000 28, 840 $3, 708 
Oysters seed private ae. occ = |anaaee ciciinns||lseie< ~isic's—= , 900 35 O60) 22.3 oase~ celts coon 
Oysters ssceG PUD Crem ancee cee coe smcrcteita\| ccc mee 12, 250 AGO? | V2 epee | emcees 

RO Lalas eae wise cess 843,255 | 136, 608 181, 473 25, 308 28, 840 3, 708 

Shore fisheries: 
(aS Se iaaicteinie cieitnc wis nie sini 30, 700 3, 795 92, 400 11, 355 15, 400 1, 600 
Quahogss:--s..--- 35, 080 5, 383 100, 880 16, 864 23, 720 3, 785 
Scnllopse.coe cepecccee se aoe eens 9, 480 1, 783 67, 080 15, 107 22, 032 258 
Oysters, market, private......-. 353, 682 56, 200 39, 400 63242) ease ace eal See eee 
Oysterstseeds private esac ccfisce c= Sse aoll <lewere =icp—cte 21, 000 DS SOON aiosis stances seiseeeeine 
Oysters, seed, public..........- 70, 770 2, 267 90, 160 BY Wal SepceHpesaca cesspace se 

Eee sens Se eee eee eee 499, 712 69, 378 407, 920 54, 625 61, 152 9, 643 

Total vessel and shore ......-. 1, 342,967 | 205, 986 589, 393 79, 933 89, 992 135351 

Providence. Washington. Total 
Species. 

Lbs. Value. Lbs. Value. Lbs. Value 

Vessel fisheries: 
@lamis S252)<)-773<'6 ayahaavaatererals =taisiere ell seis teenieisistae | eiziaistoeyeriee | niaialaia HOOSOdG||Sa0n foodes 1, 600 $200 
QUANORS sen cacr cee soe etennee 1, 440 $220) 925 5 Pee abet eae as 1, 440 220 
Seailopse. cc sdacece aes scree cece 1, 500 200) | ccinewiceacsclecess os eae 4,140 758 
Oysters, market, private......- PAQVOOS | Ones: OL Mal lWeis ae ciate ine mreretane ate 3, 141, 181 486, 263 
Oysters, seed, private ........-- 56, 000 4000!) so Fs ciicedsal secs ceec es 101, 500 7, 060 
Oysters, seed, public..........- 2,450 1 PAN [eae eee eee ee ey 14, 700 622 

DO tales < ee sere os ecaceeasseeee 259108943 |e 8294450) Memes een een cee ae 3,264,511 | 495,123 
———_—<—| = — ed OE) 

Shore fisheries: 
AQIENINIE BAe SB oroS fatelsvatatate aleleiajeieer- 112, 800 14, 102 12, 000 $1, 462 263, 300 32,314 

QUADOLSrateccae sie eee ecccaee ees 54, 000 8, 872 2,120 382 215, 800 39, 236 
SCMLOPSisccepeciemseeite ee acaee 7, 200 1,122 9, 720 2,180 115, 512 24, 450 
Oysters, market, private .....-.. 27,615 4, 460 43, 925 6, 890 461, 622 73, 792 
OysterssimanketpubliCze cecccs|-o- cee saclae aie ss 12, 600 1, 236 12, 600 1, 236 
Oysters, seed, private .......... 26, 950 920: | Racsc ceases | siteleclesees 47,950 3, 275 
Oysters, seed, public..........: 315, 770 G5880n |S AS ea Eee 476, 700 15, 804 

UI LY0) 50 [eens er cea ee 544, 335 40, 311 80, 865 12,150 1, 5938, 484 186, 107 

Total vessel and shore ....... 2,755,278 | 369,810 80, 365 12,150 | 4,857,995 681, 230 
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Table showing by counties the catch by spears and harpoons in the fisheries of Rhode 
Island in 1902. 

Bristol. Kent. Newport. |Proyvidence.) Washington. Total. 

Species. = ay = 
Lbs. | Val. | Lbs. | Val. |} Lbs. | Val. | Lbs. | Val.| Lbs. |Value.| Lbs. | Value. 

Vessel fisheries: 
Gwordstish es5Lessodle cece aleese : iste TOG? S00 |§B,748 like 22 Alka. ot scene ee 126, 900) $6,743 

Shore fisheries: | 
Helse. sees<ss 9,600) $480) 9,200) $460 6, 750 380, 9,400} $470} 20,600; $1,140) 55,550) 2, 930 

Motalee seca 9,600) 480) 9,200) 460) 133, 650) 7, 123, 9,400] 470} 20, 600 1, 140| 182, 450| 9, 673 

Table showing by counties the catch by dip nets in the fisheries of Rhode Island in 1902. 

Providence. Washington. Total. 

Species. | 
Lbs. | Value. Lbs. Value. Lbs. Value. 

| 
Shore fisheries: 

PME WAVIES = Sowresiowin ais hiomiaale stele ce esemeeerensen 7, 850 1:76 8 ere Levee ste | sieve reise 7, 850 $176 
Grabs Wards 3.35 ses Be cee ec oeicn eal eres cetee en llemeeeis 6, 400 $400 6, 400 400 
Crabs sOLty ccs vais ndaleoce ccs see de sceeeete ae ck po ee eee eae 9,386 | 1,760 9, 386 1, 760 

Y ROL Ley arene ae Mi ei eee aE eee ee ae 7,350 176 15,786 | 2,160 23, 136 2, 336 

THE OYSTER INDUSTRY. 

The oyster fishery yields in value more than half of the fishery 
products of Rhode Island. This industry has increased greatly since 
1880, when 163,200 bushels were produced. In 1902 it gave employ- 
ment to 694 persons and $291,892 worth of vessels, boats, apparatus, 
shore property, etc., and the product was valued at $588,052. The 
yield of the public or free fishery was small, amounting to 1,800 bush- 
els of market oysters and 70,200 bushels of seed oysters. Owing toa 
complete lack of set in 1902, and again in 1903, the outlook for this 

branch of the fisheries in the next year or two is not favorable. Pri- 
vate oyster culture used 5,744 acres of ground in this state in 1902, 
and produced 21,350 bushels of seed oysters, 93,758 bushels of market 
oysters, and 420,921 gallons of opened oysters. the whole valued at 
$570,390. 

Table showing by counties the extent of the oyster industry of Rhode Island in 1902-8. 

Bristol. Kent. Newport. 

Items. : = 7 
No. Value. : i No. Value. 

Persons engaged: 
On vessels and boats................--- OOF ee aerete tee 3 
Shoresmeniet voce. sone eee eee 23 aeectea acts 3 

MO tale satan = Saye i aceece ee te eee 22m) || = aoc ante 6 

ECHITLCTS): crete tarsiatsiaiatote,ata\cle/elats elaiaiele o)aiavevaletaere 10 | $393,750! |), EDA aT SOOuI | Socacceos|eoaeeeeeae 
TOMMASO eee cos cmte chase wenisiee meeereaes WAN ectcetnsel | OE Tcpemaeaee leeee acess eee eee 
OUUGRG ae cre ain eionle sisieiciciscicee ccieccen|caeceseees||. eS RDODN| Ss ccc aoe ne lie mmmnl® SGOi| aeeenae ese r| aan 

Saliviesselsa i. seas eme scent ce eroene sceeoee Qi. CL SOOO LE TELS ge AS40003] ee es SS eee ee 
TONNAGE? cacaseee emcee ace ceae cee see 1h eon EEE a ricissael shcaocesce loca OAs. 
QUA Soe See ae se dara en cais wisiaas te Se eis aya] ead ete srore ceeeal | ELITE ey sores nn 1 3-2 | arene | 

BOLtS (UNGEr/b tons) ecesseeee sen seee eee 61 3 $640 
OD R0 ffs ap aanaacuocacHece doe saucqoenoacde 64 8 150 
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Table showing by counties the extent of the oyster industry of Rhode Island in 1902-3— 
Continued. 

Bristol. Kent. Newport. 

Items. 
No. Value. No. Value. No. Value. 

MONosANGTAKES as sa sociacicisiewieis cecae cis 92 $402 52 $237 | Sassec= = cel Seetececee 
Sone PLOVeLc yeris sam alas actelaiaiate sicieieleislatell cies loieleraiaisie AD 300) ence 3100 Wee sae $300 

MotalinvestMent — sas nn\scsisesis oo55c|eoeccescee HOOF O20N Fecc-censs LOWB7S) Nace cose 1,090 

Oysters sold: : 
private Marke 2. .2.5--sic=c<s bushels. . 42,891 63, 552 10, 779 15, 570 4,120 3, 708 
Private; market :2...2--2s-+- gallons..| 128,100 | 129, 256 11, 490 TE 672uieseca2 = 28) ace oseoae 
PTLVATCNSCEG octaw aiacie eines: bushels. [eee Coo 9, 500 AXA) | Roscoe clecclsesesioece a 
IUD ITGASCCM Sos coe wie isis veces Gos 2 a] 105110) 2, 267 14, 630 MAGIA Smee ee aula acesece sc 

TOtaleemakscae ce soe passes anes ea orc see wtansee TLO5VO7DN ses eeea 3584902 Ss soko 3, 708 

Providence. Washington. Total. 

Items. 
No. Value. No. Value. No. Value. 

Persons engaged: 
On vessels and boats..................- 1 ca donaose SON Aire alatalstmin BAD Il Rictstalsialetatsls 
SHOLESMED ft etease ssc cece ceeeee secs VAD) i oe ence Dick scsecses BOOZ Seacets sss 

Mf RO) 2 ES a en a ae Dy Ay eee eae Ay eae sce 694) ||2SeC soa coe 

Sion nascododoosewanoAcosopdandacdeEdae ARAB TO NOOO) | Sask arate oa nace eee cee 29 | $120, 250 
UNC OIA io RaSaa a Boece Sacaeaa ner sae BoD a eee pees else cee emer lleracetereisies 6) bol ARC eeeae 
Out ee A Pe eee ee see Sowers esas sl Soc emanieec a (e115) RE Roe eee nomertoasal BpoSecoaee 26, 575 

Sailkviessels ase 5. oS ee eS ee 1 AON ete se Seas 2 cee ee 4 1, 850 
TOMMNALC Ss 52255-55555 -s25se6ceessscsscs Gone ewiese Sones sees | coco ne sie 28 Necesceeens 
(OUR GSa> do nas aO oh SAR OE ESTO e SAGE BEEBE pace erste 90 sesecissicmelesc ceases Me rapeyataters os 425 

Bovxts(under’o tons) -...3265 2 72-2 vee = = ee 93 5, 975 41 $850 | 252 2C, 615 
IDKeCd RES te oe enc cee code ts vec eee Sais ee mele 70 2,040 4 28 160 3,917 
Mongsiand wakes 52.2. 22a sock ceeece ee 141 612 54 159 339 1, 410 
SHOLePLOPOLEY seme shiacsincicioinien ie sicisoeio sale | = Mieieleie wisiacs 683850) Pes ascers USO Naanaceadce 116, 850 

Ota essences os eseesoes seer estiecs =| s5ccssee- 167667 sccm scvasas DET SUS ae eee 291, 892 

Oysters sold: ne 
Private market ..).-2.2.-..00- bushels. . 34, 893 46, 852 1,075 1, 620 93, 758 131, 332 
Private; market <.=.--5-5:-5-- gallons..| 276,181 | 282,525 5, 200 5,270 | 420, 921 428, 723 
PTIVALERECO. eo cecne st onee ee bushels..| 11, 850 5 OQDil| |: ee cemaclae cee neces 21, 350 10, 385 
PU DMCSMATKEE ac .acc2 aseaeece < Owe ab eee oen eee asl aicisic cia 1, 800 1, 236 1, 800 1, 236 
Public seed! soa sacensaces coca do....| 45,460 SOG 2A Re keer waste o | 70, 200 16, 426 

WO ta aecte seat oo ee clon as clateiesieiisicete| scene see 34D8 204" tec lees 85,126) (S.aeee os. 588, 052 

THE MENHADEN INDUSTRY. 

Although one of the largest menhaden factories on the coast is 
located at Tiverton, R. I., producing nearly half a million dollars’ 
worth of oil and fertilizer, very few menhaden are credited to the 
catch of this state. This is due to the fact that the factories are sup- 
plied by vessels owned in New York State. 

: Table showing the extent of the menhaden industry of Rhode Island in 1902. 

Items. No. Value. 

IRC HONICI See ae ncaa s oo mais cise saw sasociciane so danlele ec aicialce allem asies ae 1| $175,000 
Cash capital......- alice eeeeares 100, 000 
IREYSONSTCINDIOVEM sora) tact ccceivinis cas cclsieseecjestenaccicces tamisaremscs . 1953| Racers sos 
Mera enRTCCELVe Ge so od snes s'</iom ovicis wistnle’s Veisiemdicistaw alee d sWicie ea ppict eiideeelocwe 114, 757, 900 172, 137 

gallons... 897, 188 225,912 
aitaso oR a Sieises Safeate a hioasivine dibeee accede bsewesescie~ tons.. 15, 727 203, 906 
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Table showing the extent of the wholesale fish trade of Rhode Island in 1902. 

Items. No. | Value. 

Establishments’. saccmcescce anise sera stoic = aioe see eeia tacea te miceeeeeteeniaa cm ese seeterts 6 $33, 150 
Cashicapitales2--..- Era biasayore eistal cle ials eielaleletete eietotateiels Sis ielelainiatsois(ahels etejotelcletete isiate wiciete ts enies niet eteteteite 19, 750 
Wares paidiasene een. cM Sash ed ais etic ee /sici aim ste nleaiaieSioje elvis unions sisteieielete ale eeieicine ste Sees Zbeniee 20, 100 
IPersons"en saved 225. ce ccc ce wee cic e ee cee c clnie eidiezineisiiee ns Se ceise cece Setar ae semenics 36 "'|c<.sacctemer 

FISHERIES OF CONNECTICUT. 

The returns for the fisheries of Connecticut in 1902 show a slight 
increase over those for 1898. The number of men increased from 
2,473 to 2,840, due almost entirely to the additional employees in the 

oyster-shucking houses. The persons actually, employed in fishing 
increased only from 1,809 to 1,812. The value of vessels, boats, 

apparatus of capture, shore property, etc., decreased from $1,241,291 
to $1,201,055. 

The most noticeable change is in the value of the catch, which 
increased from $1,559,599 in 1898 to $1,799,381 in 1902, which is more 
than in any previous year for which statistics are available. In 1889 
the value of the catch was $1,557,506, and in 1880 it was $1,456,866. 
There was an increase from 1898 to 1902 in the quantity of the prod- 
ucts taken from 31,920,417 to 37,832,149 pounds, due principally 
to the greater catch of menhaden, the yield of which in 1898 was 
11,182,910 pounds, against 16,876,690 pounds in 1902. Considering 

only the products used for food, the quantity in 1902 was only 1 per 
cent greater than in 1898. The average value of the food species in 
1898 was 7.39 cents and in 1902 8.36 cents per pound. 

The principal items in the fishery products of Connecticut are seed 
and market oysters; in 1902 1,233,469 bushels of the former, worth 
$598,948, were taken, and 848,065 bushels of the latter, worth 
$872,634. The seed oysters were sold for planting in New York, 
Rhode Island, Massachusetts, California, and other states; 182,913 

bushels of market oysters, worth $174,158, were sold in the shell, 

principally for export to Europe, and the remainder were opened 
before shipment. Of the above quantities, the public or free grounds 
yielded 35,676 bushels of seed, worth $11,875, and 9,880 bushels of 

market oysters, worth $5,877, the remainder coming from the culti- 
vated grounds. Owing to a lack of set during the last four years the 
present outlook for the oyster industry in Connecticut is not especially 
gratifying. 

The yield of quahogs or hard clams has decreased from 29,250 
bushels, worth $1.02 per bushel in 1898, to 18,927 bushels, worth 
$1.31 per bushel in 1902. In the last year or two several oyster 
planters have given some attention to planting quahogs, and it seems 
probable that this may result in a largely increased output in a few 
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years. The product of soft clams has increased in the same period 
from 19,980 bushels, worth $19,039, to 22,460 bushels, worth $26,743. 

The yield of menhaden shows an increase from 11,182,910 pounds 
in 1898 to 16,876,690 pounds in 1902, due toa greater abundance of 
the fish in Long Island Sound. This, however, is less than 25 per 
cent of the yield in 1889, when there were 4 factories in operation in 
this state. 

The lobster fishery of Connecticut has shown a steady decline since 
1889. In that year the product was 1,501,290 pounds, in 1898 it was 
1,098,192 pounds, and in 1902, 371,650 pounds. The value per pound 
has correspondingly increased, being 5.53 cents in 1889, 7.63 cents in 
1898, and 10.96 cents in 1902. A large percentage of the lobster fish- 
ermen now use small power boats, which are especially serviceable in 
this fishery. 

The catch of shad in 1902 amounted to 479,780 pounds, worth 

$26,003, whereas in 1898 it was 499,325 pounds, worth $21,215. The 
catch in the Connecticut River was especially large, but in the Housa- 
tonic River the fishery is practically at an end, only 6 shad being taken 
there in the year reported. 

The alewife fishery in Connecticut has increased very largely, 
1,663,153 pounds being secured in 1902, against 868,400 pounds in 
1898, and 53,272 pounds in 1889. 
Mackerel haddock, scup, squeteague, striped bass, suckers, and 

tautog show an ncuense in yield, but the quantity of blue-fish, cod, 
and sea bass has decreased. The red snappers reported in 1902 were 
taken off the port of Charleston, 5. C., by a Noank vessel. 

The following series of tables show the number of persons engaged, 
the number and value of vessels and boats, the quantity and value of 
fishing apparatus, the value of shore and accessory property, the 
amount of cash capital employed, and the quantity and value of the 
products of the fisheries of Connecticut in 1902: 

Persons employed. 

How engaged. | No. 

QO) MeV CSSOLSWSINETTGY ote ccretateravate orale nia te cinta stara\ape Costa atoteee sido Baie see iaeiele cle wield sis ats ciel sib aw minceniee eee Seveeeee | 749 
SOsiev Goce siiramspOntuin pusee te ao eos ec hee tee Sere Coa tenia eso cise ane ceida sw. else asics 2k ee 53 
MMI OTE ION DOA HSNCIICS a ..2 5 acee coca as ee Seets sooo soca cine seine bie ec cciscie ts OO: Sh cies cistiscuisineeee 1, 063 
PTTOTESII CM at seseciccte eee oes ee Pear alee oreo ease else eieetar note eiaieloisinwe wiok Sinvomicisini acts ctelaiwiccele ere siereterere 975 

ATR OG eto arae ce ares Sra eae fe arom octamer terete ataia sa ota etc ercte aie ereteiata & wiw rsie late leintale ciate, ee aerate 2, 840 
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Table of apparatus and capital. 

Items. No. Value. Items. No. Value. 

Wesselsifishing se ee. psa e 170 $456, 230 || Apparatus—shore fisheries: 
Tonnage scans ssceeesccees Sy OtDul acs cecrectiasee Seines Aes eect eee eee 88 $6, 212 
OWE ESA eee sees 143, 168 Gill mets) AL ease ee 111 5, 234 

Vessels transporting........-- 24 24, 850 roe PMR BERT t ae ce a 

ene aa ee 421 |------ acai Bel. pots.-.2--2.2c-c.-.22.| Lap7s 1) 491 
WE cor orcimcesodenpsacece| Basceca0 as Mobster poise. eee seeeee 5, 103 8, 956 

IB ORUS esa oc etre sete ee cee 1,175 71, 474 SIDeERYS © Soccocossencscesne 59 41 

Apparatus—yessel fisheries: tee Sy ea ee ee Te 
SISO -qoguoes a EOL: 5 2, 700 I uO HS anne eeobarcreoaA|pcacecicc ; : Dredgpese! 27.55.51 See eens 214 1, 252 
Gill nets 1, 355 Rakes ss 5 so eateseceres 154 815 
Lobster pots - 8, 525 

Nonesne Fi ze. hcencsa-hosee 196 9338 
Eel pots 80 Hoes 358 250 
AES ae eens Saas cee ce ee SE Soe ene 1, 196 AAR ies aoa p> aie ae 
Harpoons 360 Dip nets. ....------~.----- 40 20 
rye an URE Te fil ea Oa Ras 8.533 Shore and accessory property |.-.-..-- 330, 995 
Raker 168 Cashicapitals2 22 0282 5. S222 52 |eeeceeee 107, 000 

Tongs 40 Total. ws5ac6 = Seetscenose asec 1, 201, 055 

Table of products. 

Vessel fisheries. Shore fisheries. Total. 

Species 
Lbs. . Value. Lbs. Value. Lbs. Value. 

PANG Uni CS ame sare aterm eee ie | oe ra eee] siete Beate eae 1,663,153 | $15,389 | 1, 668,153 $15, 399 
Blire=tishsess. -seaselno scence tess 323, 350 $16, 326 25, 225 1,507 348, 575 17, 833 
Bull eaadssce ek. She Gee ees eascere ceed eae sceemacet 8, 035 303 8, 035 303 
BUCO RS Dip eee ee cee cee noe en eerie ne ee eee eee eee 67, 218 2, 304 67, 218 2, 304 
CarpaGermane is" 25: ce aeedoncees| scbeece ese | oneeeen eee 2,134 164 2,184 164 
COdn ese r 5. temasc kee ekdensecn scat 202, 340 6, 767 9, 000 290 211, 340 7, 057 
Mel se amoonccs cieoeee bocce. 12, 000 960 220, 324 18, 716 232, 324 14, 676 
a tefish eee eas ois woe eee nes sesame cee cna Meee eee 240, 720 7, 854 240, 720 7, 854 
MIOUN GETS es ase conte coee neces 45, 280 1, 569 228, 289 6, 261 268, 569 7, 830 
Haddock ses ccncseacsnnee ovcesseuee 169, 150 5, 297 20, 000 600 189, 150 5, 897 
Keim PefiShi rice secs cee Caen to cee lew ce nen Seer ol eiseninsetenes 1, 500 105 1, 500 105 
IMACKEeTel sae accsncocee soe ceeaeec 142, 790 8, 123 157, 900 7, 806 300, 690 15, 929 
IMeTINa Cen Ste: saet c nonee een eeoee 14, 398, 980 37,932 | 2,477,710 10, 032 | 16, 876, 690 47, 964 
ROnchre fe brecdee ent oe acicenck comecee | tena tere cclateen see eee 33, 685 1, 525 33, 635 1, 525 
BICKere lisa ee ek oe cae ee oes soee Reece een ae metre 8, 230 530 8, 230 530 
POMOC scmanesers Nemec ote cesice 4, 300 WAAR ee oe camceine le ae co meser 4, 300 144 
(SE 0(0) 6 eee ees eet eens OB ee S| Ra ae ie el Foe ceoe cies 18 9 18 9 
SCUD Re -fateccecoetoneeece 211, 800 8, 472 184, 540 5, 125 396, 340 18, 597 
SCHIDASS so ses ck eee: 81, 970 4, 396 50, 510 3, 384 132, 480 7, 780 
GHad RE ese bh eactoe eee 479, 780 26, 003 479, 780 26, 003 
Sine aes te es 2, 850 432 2, 850 432 
SUAPPEIsS; TCO.s sca ceceseese-seeeal he mos COON] rea VoONl Sencceesme ae la oeese cece 68, 750 2, 750 
Squeteseue: fesccs-c Sac e - scence. 407, 320 11, 502 407, 720 11,517 
Sinipedsbassso- sa ese eeeee i Waaee 40, 422 3, 850 40, 422 3, 850 
Sturge contests eee cee eee s 6, 745 482 6, 745 482 
SUCKETShe eo stee ceeeenetceoteece 122, 757 4,519 122, 757 4,519 
SUNetishee wees ac eeeee eee ee eee 9, 020 380 9, 020 380 
SWOTd=liS tase tee een. seen oe 3, 200 160 165, 930 8, 818 
AULOLE eee cake seco meee 17, 150 678 96, 985 3, 859 114, 135 4, 537 
LOM COGMOrtrost-fishiee. seme aon | eeeeee sarees lataceeee ene 27, 330 1, 188 27, 330 1,188 
\ydaul nyc See ee ein ia eS Bo ea Se aBe aa SeCOcoenasee 31, 270 461 31, 270 461 
SQULA Re ramet cee wecicateecm eee |Pocsemeceneelbeeneer eee 387, 5385 538 37, 5385 538 
ISODSLtCTS Bae colo ccn seen ae 93, 030 10, 009 278, 620 30, 710 371, 650 40, 719 
Ovsterstemarket ssacecnce ee eee 5, 335, 617 792, 295 600, 8388 80, 339 | 25, 986, 455 872, 634 
Oysters; pSCCdE eet emcee. cee 8, 441, 013 590, 138 193, 270 8,810 | 08, 634, 288 598, 948 
Clans tea ee soc ee ca eek se cte nec uallnceeee es one en hieeremeneer 224, 600 26, 748 c 224, 600 26, 743 
Quahops eee aces ccc ee aone see tneee 25, 000 3, 936 126, 416 20, 826 @151, 416 24, 762 
BCaMOpssds5 aes ee cies iewerseeer cles [aeisaem cere ace lsereeeeeiee ene 14, 400 3, 200 e14, 400 3, 200 

TOta Reena tecracimeeeeeees 29,735,650 | 1,498,465 | 8,096,499 | 300,916 | 37, 832,149 | 1,799, 381 

2848,065 bushels. 61,233,469 bushels. c 22,460 bushels. 4@18,927 bushels. 

THE FISHERIES BY COUNTIES. 

e 2,400 bushels. 

The five counties of Connecticut interested in the coast fisheries are 

Fairfield, Hartford, Middlesex, New Haven, and New London. All of 

these reach Long Island Sound except Hartford, on the Connecticut 
River. New Haven County ranks first in the importance of its fish- 
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eries, having 1,066 persons employed, $517,202 invested, and products 
amounting to 9,302,914 pounds, valued at $833,276. The fisheries of 
Fairfield County are nearly as extensive as those of New Haven, the 
number of persons employed being 951, the investment $446,666, and 
the products 8,074,016 pounds, valued at $711,879. The quantity of 
products is greatest in New London County because it includes the 
greater part of the yield of menhaden. 

The extent of the fisheries in each county of the state in 1902 is 
shown in the following tables: 

Table showing by counties the number of persons employed in the fisheries of Connecticut 
in 1902. 

On ves- | On ves- | In shore | ‘gh ores. 
Counties. sels fish- |selstrans-| or boat aie Total. 

ing. porting. | fisheries. - 

Waintiel dimecemar siscee cece ns cco aeriem acca relcabinieeivemisioes 366 24 306 255 951 
EL SUL NO pee eee a eee rate a Mere ears alee eee Boles os Sail bSiarele = oni cilleie alee weet 93 11 104 
MUL Tes ext Re rae eine cteie A Sraversicterewiniss cieteis sisia(s'sl| ciwislereicis ime wieieietatc ts ocre 239 -llescenjencicte 239 
INGM TMEV boar SGU CH Ce BCE SO OC ee ra eOt CEMA CSCe rare 193 24 184 665 1, 066 
INE WHWONGOD! aaa scte nice s silo eeie ss alscnise cesses sreiscie ae 190 5 241 44 480 

MOCAL ee stes oe selec k aces ewocace fetss sees tess 749 53 1, 063 975 2, 840 

Table showing by counties the vessels, boats, apparatus, and capital employed in the 
Jisheries of Connecticut in 1902. 

Fairfield. | Hartford. |Middlesex.| New Haven.| N ew Ton. Total. 
Items. é 2 oS 

No. | Value. | No. (Value. No.|Value.| No. | Value.| No. |Value.| No. | Value. 

Vessels fishing ....... TG Seah 8 US cael ecnocea Seba psacckar 33/$161,100} 36/$68, 000} 170) $456, 230 
Monnageres-. 2.6 TAY tcl BRP a3) Reel BERCBre reed Bere Soe DT |Pseese te 610|eeee eee SSO eacnise wee 
Ontht 28S ese sleeek: B2ED4AS Se el Secon! vectcdesee ce clleseses 64415) eceee 26°205|so-eee 143, 168 

Vessels transporting . IP es RCE tos Soe eer eee meceerr 10) 11,800 2) 2,100 24 24, 850 
Monnagek-... i... SIs See AN eier'| |= chokes | mucho sll aicteeetars 228) ese (Ol nce sees ADE osteoma 
COV It Rate Sue Seer Ieee 0 IAG ISA n BSeeaoc Reeel meer neern TF 290 |S es<23 175 peeeee 2, 680 

BOGS. ste eee rae 374| 20,920) 63) $1,665] 217/$10,456; 252) 11,603) 269) 26, 830) 1,175 71, 474 
eee en 

sheries: 
DOM es emesis store al lasek it's 2 sienae S| aise floae Jaod bond lacacoodlanases |Isesccace 5} 2, 700 5 2,700 
Gillie tater ce | roan eect es lames ltacasee bce sleek Aes Se eee oe 150) 1,355) 150 1, 355 
HaObSterpPOtsnase asl Sees | Soe cota ace el sctertaccte |eic sew eis pics eclameccaes 1,710} 3,525} 1,710 8, 525 
Eel pots: ..:...--- 80) S80 bees lseaeclaccclt seca Tae sneal ace eee senor scneese 80 80 
alae OE ee ae odllbec Fal pamcoticd lsbaal Beene Peel aoe (Ses see [eee (nes PU9G |S ee 1, 196 
ETAT POONS sis /c pretense lata ANE ae a eens lemme Net eeee ceeivae altissen cn late iar 320 Rae 360 
Dredges.....:...- UY AAR May TINS 2 9 aces ort Beis ieeeeiee 16 PA) eG} n BS asa lacoasac 554 8, 533 
Rakes 22 i .ess 29 1 BBEAT becete SBes le Secoe neobie Geaneaee 5 25 34 168 
MON SH Mee see aa sees | os cee eallcdta ce cemeeiecs] eure aber 8 AQ eee ete aes 8 40 

Apparatus—shore 
sheries: 
Seiness:siees8..0c. 10 625| 30) 3,175) 32) 1, 867 4 170 12 375 88 6, 212 
~Gill nets 222.25... 2 55] 12 SIS 69|— S006) oc--52}tce oes | . 28) 1,770) 111 5, 234 
POUMGIMEIUS:2 sce lees |S lose oelel's cis clos wast 4). 2,100 11 4, 950 62} 11, 090 77 18, 140 
Fyke nets........ 39 955, 6 65; 28) 226 12 280) 170} 1,622; 255 3, 148 
MEU DOSES sc <2 2. 412 D2 atta \sieie ae exe 319 283, 457 407) 3887 274, 1,575 1,491 
Lobster pots...... 335 AT are cretcerents 780} 1,185} 1, 031 1, 673)2,957) 5,626) 5,103 8, 956 
SPCarsieke sees 23 WG\osca|scceccee 10 5 11! 9 15 li 59 41 
MITER eee tae ian ol SOAS lew matenmeligae al wae ometemee 0? Bape ae PA. 170) eee 194 
LE OSs O07 Cl a Seal seman cam zonal Ase Becered ote beSe ace Beane «| SB Samenrd mere | a ese 15 
Dredges.-........ LOS cL 136) ERE oe can cllaec| seas ears 16 1 ee eee 214 1, 252 
Rakes seve, 2 oe 131 1/1?) ae eee ests sae) ease ase 16 80 7 23) 154 815 
Tongs 3.52 40ee<. << 44 218) oc cls cn aele 42) 210 85 401 25 104 196 933 
HOeH = eee atee et ae 178 IGG F2 | sot see 39) 29| 121 91/ 20 14} 358 250 
Dip Wetsyeie ae <2=: 40 AOE | seasae clones | eee e ees eemocl eases aset| cose alaececices 40 20 

Shore and accessory | 
DIOP CLbY7 Baeeaiae « vodllaiaarac 86; SRONE. oN 460 Ese (fel O90l. oo 209, 150)..... BU plDleaccos 330, 995 

Cash capital ...<...2-|2---- SEDO ee oe ect ea lec etapa | 46, 500)..... 24, 000}...--- 107, 000 

TOUAl I. a sccacicca|ss'=.s,- | 446, 666)... 6,678) -,-.<] 22,469]: - 222. DIE UZ eats 209, 040)....-.. 1, 201, 055 
i 
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Table showing by counties the products of the fisheries of Connecticut in 1902. 

Fairfield. Hartford. Middlesex. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

AO WIV ESE cscs cule otic micjisnisie = Siete /s(eie-el| episisrSel acts efetsl|erelsteieteieisine 1, 168, 468 $9, 862 247,517 $2, 232 
BliWesfishic aso asses cra cicics « Secle cisiee all wave era eee cis |/see seeiale wll symyacteretsyere Siar |ersicjsiele = sine 15, 100 920 
IBulllnegdsterese cen as eee eerste meeacce se sac ae eeeeieeiae 2, 985 119 1, 900 82 
IBIEteRsuS Diese ere ree see eeniceriseeee 150 $9) ab Sierare ects nie el |lessrerocelelnretese 1, 400 50 

(MelsBe este cies-isec sec seaesc css ceoe 
MVataishere ac ese icc ec sats ces eie ie Soetate 
MIOWUNGETSeese eee assem ace seeia=isieies 
IMackerelincecsi.ccacctcccisenmiacitcee 
Menhaden 
RET Chas noes pon nossa cesksiemactesce 
IPiekkereleieiee ssscemsc scsine sea sicier 
Scupieseeee- cian 
Sea=basssaseee 2 
Sle clatter se Bone oot are seine seteilac ecole 
Sielite seo ser cart seas ccs emacs sete 
Squeteague 
Sinalovevell Oe 3a GooaonAbacsasnease 9, 020 1, 244 40 5 4,692 506 
SUE EO Aaa eas aopoSconDoUEuel janes sccabs)| bogsHuooN. 600 22 1, 220 127 
SUCK CIS? aacea ce Semis ebiesieee & csv iocreallcihemis eeemee | tiie meee 50, 647 2,025 43, 946 1, 684 
SUMET SM eee oe tea eciemteticia ne callis aersiste eictete ail siete re latelsieiele 900 36 1, 960 87 
SWOrdsiShesascessceccie cecmncccriciscs 14, 400 (7408 eRe CRn aces atone core opeced oo dan Soo>ecotde 
MN UTO Sees eieec cme sie icine cee aloteles 1, 550 WDA Saaaceiseees teeeceeerts 15, 160 750 
MNom'cod or frost-fish)- -\.\- 4. <<. - = 17, 950 BB |e asin =enimarsiars [ore eisreleaisle al] cicero e oeleiaiel| eleleemeceel 
MEO DSteTSteiscy ee oes oe ees ame ce cinciee 12, 940 738 0). el ee ae 29, 125 3, 555 
Oysters, market 13, 370 1, 6380 
Oysters; seeds 221.222 <e-sies 26, 250 984 
Clams ceeo--- ee 14, 200 1, 955 
(QVC NOSES gacipaaaaoeaapascepbesadnSES 96 18 
ScallOpsiescaceccesonceseceseseccse| LAT AOON IG CRS) 200) |e etere crete a || eyeteeteleetetete laters ateve otareretsta| | ateeateeeteretane 

otal esa saee ceccicnos cee scsi 8,074,016 | 711,879 | 1,301, 896 16,013 | 1,014,079 39, 654 

New Haven. New London. Total 

Species —— 
Lbs. Value. Lbs. Value. Lbs. Value 

PANO WiViGS S's atacc)aiais ciaroa'st= = scra/aieisia'saictei= 20, 390 $286 226, 778 $3,019 | 1,668,153 $15, 399 
Blue=fishie ss. 2 e<< 1,015 51 332, 460 16, 862 348, 575 17, 883 
IB Uh Cas eee eS Se a oe wtoielicieeeral| cise seein ce oe lceemeereeere 3, 150 102 8, 035 303 
iButter-fish en aeccosseseeceeeccceses 5, 758 247 59, 910 1, 998 67, 218 2,3 
Carp; Germans. sacs taste ccmiae cee (es selcteie site oey| acise ape sine oll Slee erties | aia inte ies ee 2, 134 164 
COGN as eee wine sats ciclo © as storaiatuiarajara ell LB ome cial leiabeitoe eee 211, 340 7, 057 211, 340 7, 057 
HMelSkesscccee sede nsec seen wee cicteseier 42, 410 2, 956 69, 288 3, 602 232, 324 14, 676 
a tahsh sn eere eo aee wc seactere secninoe 30, 595 1,017 188, 575 6, 088 240, 720 7, 854 
MIOUNGeTS: ce sceeeeeeeeeee eens 9,070 273 237, 979 6, 861 268, 569 7, 830 
MEG. ees 8 Sees orem rele seietelete rosie! | eevee Ieee netetorete eee 189, 150 5, 897 189, 150 5, 897 
(KOM PS SNe sees seas oa isemicte side eial eae Mob eee lnemeneemme 1, 500 105 1, 500 105 
WMackerellisetoscs sosaccccccsonseose 100 10 288, 590 15, 199 300, 690 15, 929 
IMG mn A OMe ee yeiseciacincic cicieisleteiosicinanae 2, 166, 610 5,079 | 14, 518, 920 38, 803 | 16, 876, 690 47, 964 
IRET Geert e aoe sisi eic cisinie side ae eee ise oes See eee 6, 540 288 33, 635 1, 525 
RICK CHCl sce ec casos ceciccisiesiesie cscs | Se cae Se cee eclscce smasee 8, 270 146 8, 230 530 
IB OWOC Kee a eieiate nieaiaietstoinveiale = eiaisisieislere 4, 300 144 4, 300 144 
Salmon. een. 10 5 18 9 
SCUPwecesccasece. as 390, 840 18, 412 396, 340 18, 597 
SCHMID SSS Seater ates otstes = cial= ere elastase 124, 880 7,469 132, 480 7, 780 
SHAS. ce.sscces atc ceccewiserescs tee 121, 968 6, 433 479, 780 26, 003 
SIMNEI GS ae ons ces cessc.ckic bisome ae epee cM Ate sete cle see Ma tnicctes ch sce marae a ences 2, 850 432 
Snappers, red 68, 750 2, 750 68, 750 2,750 
BOUCTCR LUC ennai eae ceinets f 359, 426 10, 152 407, 720 11,517 
Striped! bass.2.- 5. s<cectee sce se nce 2, 650 339 24, 020 1, 756 40, 422 3, 850 
StUTBeONM men 4o2 Sues hoeeacieeene 740 34 4,185 299 6, 745 482 
Suckersi isa ce oe occccn eeeciecs see ae cos caceer callsesececeee 28, 164 810 122, 757 4,519 
Suanafish -Adsiinconcsenicseouseeenere 6, 160 257 9, 020 380 
Sword=fishy Se seiee so sper Seiere ors elsiwiorel|[sie dee Awaits 151, 530 8, 098 165, 980 8, 818 
MAUtOl nc. Sec enn beet ecnecteencsceeee 91, 490 3, 488 114, 185 4,537 
Tomcod or frost-fish 5, 980 195 27,330 1,188 
WHINE Sass coach ees ee essen wee eee 31, 250 460 31, 270 461 
QUI Ge oe weaeecce nice eecieetiecee 37, 585 538 37, 585 538 
WMObStersyo neces e= 292, 140 29, 928 371, 650 40,719 
Oysters, market... iy 27,510 3,060 | 5,936,455 872, 634 
OYSterssSCEd soeics socceweonen Gueese 5 D7 imation cee betel ete etewe 8, 634, 283 598, 948 
Clams Mee eeetee soc ae meinte ase wma 112, 100 1272, 12, 500 1, 440 224, 600 26, 743 
Quahors fice se eoscscewetesersaeeee 13, 960 2,316 9, 600 1, 383 151, 416 24, 762 
Scallop siete carci niclcatelsie ire siereiete de relcic ee allies more eae el ae teen ote eteesctetenere erika | oe el eeeneee 14, 400 3, 200 

TOA] ace cdistatescferiecies vistiacs 9,302,914 | 883,276 | 18,129,688 | 198,054 | 37,832,149 | 1,799, 381 
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The catch with purse and haul seines in the vessel and shore fisher- 
ies amounted to 16,326,866 pounds, valued at $72,506. 
14,398,980 pounds of menhaden, worth $37,932. 

This included 

Gill nets took 

432,095 pounds of various species, valued at $23,038; pound nets, 
8,812,573 pounds, $50,826; fyke nets, 309,011 pounds, $8,929; lines, 
1,221,800 pounds, $53,576; pots, 556,670 pounds, $52,268; dredges, 
tongs, etc., employed in the mollusk fisheries, 14,961,154 pounds, 
$1,526,287; and spears and harpoons, 211,980 pounds, $11,951. 

The following tables show by counties and species the quantity and 
value of products taken with each form of fishing apparatus in the 
vessel and shore fisheries of Connecticut in 1902: 

Table showing by counties the yield of the seine fisheries of Connecticut in 1902. 

Fairfield. Hartford. Middlesex. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value, 

Shore fisheries: 
INOR ANGE BSE R Mes as enee ene cens EeSeeeerosced ia cerrieecs 1, 168, 228 $9; 857 242, 857 $2, 149 
MPU ERAS ae aaa e crete snes sla wee oa alleen we sn 2,985 119 1, 840 79 
(Ghirey (Cerin hal ASA case Soho BaSSHe eee ed lscnmeaeaes 1,680 181 454 33 
IC gees «ot pees cieiseeraic all ne gatete oct wis |lteeisoact 510 31 160 9 
Mlatishy tes. pete asee sates 300 ci EPs A ae] I a al Se LE ae 2) Sate 
Ren elapeere mee cea niet se ee siosice| mites Sas cisiays IaSepsionees 11, 000 456 13, 095 643 
IRickenclea eee cee ns cee mt toe scieceesaonce [ees Sorecie 1, 030 80 2, 830 249 
SIR ae semis eg ain. sate cmes aialesicwceeabloms eee Soe ese 63, 636 3, 238 32, 496 1,769 
Sm elitqeeeee ns era ssce ct eeiseniec 2, 850 CRY Gane bee aie sae ncmesoa SeGere meeetcl boconuasoc 
Squcteaeue <2 2. 2s.ee- sce aee cen 500 DBM eis: esiateresicile | eialsjayeis eV sess ote seers lec eeeees 
SUTIPEAdMWaASsa sae oats aloe ats lari 4,120 621 40 5 3, 840 399 
SIDFROO MN -.cisnnace cosnanceccancod| |pasesooeduc lapsoeeseone 600 22 owacnene coal a seneeeene 
SUCK ens ea sie soles ences tae las caeee esse lemecateelcs 49, 047 1, 961 38, 496 1,509 
SUiMetiS Names pier eee ete ci nal eases. oa San lias oe hineic 900 35 960 47 
Tomceod, or frost-fish .......... 6, 200 DAS oe eieiais.. saceel|axcaisecec| soeeceas sae mae soe cee 

——— —— =} | 

MO taller oho sirejstoe.s dt asetncterss 13, 970 1,336 | 1, 299, 656 15, 986 337, 028 6, 886 

New Haven. New London. Total. 

Species. 2 

Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
SGUND achssucaadseananaecaoncood soseredaccod Soorascose 200, 000 $8, 000 200, 000 $8, 000 
NIG Ned BE Re Sanam esceensocloe koneosdebaad toseeerars 14, 398, 980 37,932 | 14, 398, 980 37, 932 

RO tae sate ciee = tae alae ase cl sees ace © 14, 598, 980 45, 932 | 14, 598, 980 45, 932 

Shore fisheries: 
AVG Wives teeta ace oe occ at 7, 200 $110 30, 208 562 | 1, 448, 493 12, 678 
Bullhegdsice- sosscsss sees sees \oSebSascc6sq|heoscosene 2, 400 2 7, 225 270 
Weir GTI AN Mia = ayalaye so <ale 5 cfain cell ei syeretele == e(c'e] las sjmrmsia/ace/sills = ed makers <imis,ai|'=-clactaa.cineis 2,134 164 
SES Bee 2 eer eee oe ores inial ate | cisvere are reece la oe sree 850 43 1, 520 83 
MSG fIS Nay js macs seine = Jose aerate =\| eaiseeve Saale amass oom 720 29 1, 020 41 
ISLES Veer asec See OnOoU SOored GEerao Atop Foeermones 300 12 300 12 
EGE 12 eS eRe Aa eG Ser COS ACCebEr || GO SereSOOrar Drdaeeracc 3, 240 132 27, 335 1, 231 
Piekerel a ctan: sceeu cer decee nce lees seats ce [abosceeree 1, 870 76 5, 730 405 
Shader as eae ae Seabee oats Sere 2, 480 POY a a SAS OS SODAS 98, 612 5, 224 
SUC Ge eet ares wole sicts electetess ercverl’a Sia pa)n cio ieee | marearcieeee ellis wieyeeiele otasreillate ciawareiese: 2, 850 32 
SCUMECLCH LIC ta. cist iecin = = elejnlelmicini- 9, 500 190 640 27 10, 640 240 
Striped pass)... < s2ss.=--56--.-<- 850 44 6, 520 568 18, 870 1, 637 
SOUS COM esis aia = =~ esctatnceiote ic [ea inine ave etal orate f ee polate ctetainin | te wie ise 0 eimai '=/sieintaistajs'=.e 600 22 
Suckers eereas cee ike sate nics [es | eee ena 9, 164 222 96, 707 3, 692 
SUMmehiSht sane. ceo eeee eae corse | sanacemcescn eee cectre = 2, 760 11 4, 620 194 
MOMICOd | OLMTOStLSHS secs eteosiell anno. Sree wall tetas 30 1 6, 230 249 

Mts ately: alec tereie ates eee 19, 580 561 57, 702 1, 855 1, 727, 886 26, 574 

Total vessel and shore ....... 19, 5380 561 | 14, 656, 682 47,787 | 16, 326, 866 72, 506 

F. C. 1904—21 
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Table showing by counties the yield of the gill-net fisheries of Connecticut in 1902. 

2 Fairfield. Hartford. Middlesex. New London. Total. 
Species. | 

Lbs. |Value.} Lbs. |Value.; Lbs. | Value.} Lbs. | Value.| Lbs. | Value. 
| | oo 

Vessel fisheries: 
Mackerel: nae scsi 545 |S eka Pee Seeetee ceists = \aeeeec naa ese ac 3 86,040 | $4,780 | 86,040 | $4,780 

Shore fisheries: TT 
PASTE WAIVIGSE (-s oyare:arel| rovers Sic Sestereie ete | Severat= erate |icterele eter 1, 420 ZO M | oraiaratatersie |-<c-cees|m 1,420 28 
BIC fishies Soe eee oe ead cerge neal sane ee 3, 200 LODGES. See lerdmbiceeey ge MEO 192 
Shadi eo ae eeces 24 $2 | 9,556 | $505 | 204,100 | 10,862 | 119,340 | 6,231 | 333,020 | 17,600 
Squeteague ..... 250 ED?) icine Liss emeereice 6, 000 DRT core races lasons ns 6, 250 195 
SADE Ree nl Seal tee ||an soe Paamenes idoonoac 580 97 1, 585 146 2, 165 243 

Totalee ecen aie 274 Tey | ee rataye 505 | 215,800 | 11,359 | 120,925.| 6,377 | 346,055 | 18, 258 

Total vessel | | 
and shore ...}- 274 17 | 9,556 505 215,300 | 11,359 | 206, 965 | 11, 157 | 432,095 | 23, 038 

Table showing by counties the yield of the pound-net fisheries of Connecticut in 1902. 

Middlesex. New Haven. New London. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. | Value. 

Shore fisheries: | 
AV OWANICS! cjereiaia's eisinta < 3, 240 $55 13, 190 $176 69, 890 $810 86,320 | $1,041 
IERWO=ESHY So case cls nos Sele alee casei tno aeaee 15 1 6, 210 360 6, 225 361 
Buttersfish 7. 2. .scic 1, 400 50 5, 758 247 | 59,910 | 1,998 67, 068 2, 295 
LOG Sates ERE DORCHOE GOEEeteo Ls | seammee 50 3 1, 088 58 1,138 61 
Flat-fish..... Pee: 7, 900 233 5, 595 167} 125,365] 38,942] 188,860] 4,342 
WMlqun@ers<. 2.2... ce , é 178,654 | 4,762 193, 544 5, 210 
Kingefishit Jj2- <4 ss 1,500 105 1,500 105 
Mackerel ........ 87,200 | 3,972 87, 300 3, 982 
Menhaden ....... 119, 940 871 | 2,477,710 | 10,032 
Salmomysksasneacesees 10 5) 18 
SCUPi. oe eee ee 179,040 | 4,940 179, 040 4,940 
Sea ibasse.joS-cc.. ostee 18, 490 1, 043 18, 490 1, 043 
Shadheeaes sae saeco : 2,628 202 48,148 3, 179 
Squeteague 5 f 847,976 | 9,733 372,820 | 10,407 
Striped bass.......... 52 7 40 6 18,160 | 1,154 18,252 | 1, 167 
BUUTR COMM a. saeeseeciee 640 30 740 o4 2, 600 153 3, 980 217 
"ESTO to ome eemtee ae 760 30 1, 735 76 36,740 | 1,197 39, 235 1, 303 
Bom codormost-fsheelt sa. ee welteeteek= alcatel Seetaciae 4,120 123 4,120 133 
Wihitinig so. Sees acme valleeenrerec es |ameioe ee 20 1 31, 250 460 31, 270 461 
RGHUEE GN 2:55 ce aerc sicvoratermrall e nrorasere sizse sell ese e ie erave sil wrote ete tere ote verell epee 37, 535 538 37, 535 5388 

nO bell See, ieee sone 257,200 | 7,544 | 2,227,067 | 6,846 | 1,328,306 | 36,486 | 3,812,573 | ~50, 826 

Table showing by counties the yield of the fyke-net fisheries of Connecticut in 1902. 

Fairfield. Hartford. | Middlesex. er New London.) Total. 

Species. [Ribas oat 
Lbs. | Val. | Lbs- | Val.| Lbs. | Val..| Lbs. | Val. | Lbs. 4 Val. | Lbs. | Val. 

Shore fisheries: 
Mlewivestevseae cece cae cae tases 940| $5|..---- Svea pre or heeae, kerk 126, 680 $1, 647) 126, 920/91, 652 
Bluefish se. o 54sec ce Hae Noose orl ells retteveruilaratorera Hevea 15000in, ‘SoU secu omen rae 1, 000) 50 
IBWUMe vases = Fe Je | evseteeerell Sales Saleen laneece 60 hE) eee see 750) 30} 810 33 
Butter-fish ...... 150) $9]... -- eeeoes|oepenlnorenellaaaesal|lsoncsasccchacc laeeo== 150 9 
WEIS Fosse eeses see 216) Ol seess leasiets 400 20) 950 57 1, 250) 65) 2,816 155 
Rlathshe See eee 9,350) 884].....- eee 4,000} 120 25,000) 850) 62,490) 2,117) 100,840! 3,471 
LOUNGES: He Fs Sele iasterate fs ere toterall ose ween acta cra lee cxcr ta ere ie lee mine eoeice 4,145) 135) 4,145) 185 
erch ¢ Mec ce wells oes 400 S//25600)) MSOs seelnecnce 3,300; 156] 6,300} 294 
Pickenell. cde scl noe lveoteerahs aise | asta serene 1,100 OD laceeineleeniieks 1, 400 70 2, 500) 125 
Squeteague ..... 900 77| 5,110) 170 
Striped bass..... 4, 900 34; 6,500; 821 
BUCKET Siie-mnacecliscecccee 588} 26, 050) 827 
SUMS eee. |isneeene 146; 4,400) 186 
DaAvtoers es c== = 5 1, 550) 72| 4,490) 195 
Tomcod or frost- 

not lel ee, See e HOH 1688|< Seen Seu ce beeen | Sees 3,400} 112) 1,830) 61, 16,980) 806 
ee I eee | ae eee ee 

‘Total te scncssee 28, 816} 1,778] 2, 240 77\14, 610} 543/34, 110} 1, 333) 229, 283) 5,198) 309,011) 8, 929 
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Table showing by counties the yield of the line fisheries of Connecticut in 1902, 

nnn nee EEE SEIS 

Middlesex. New Haven. New London. Total. 

Species. —_———————————S 
Lbs. | Value.| Lbs. | Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
Whe, go seo Sees acl \snasoser ssoc ease 323, 350 |$16, 326 328, 350 | $16, 326 
Gaal bpacado GleSeGener He llocae cose lbsseeecs 202 340 | 6,767 202, 340 6, 767 
IB ihn NG Verse ae Soe eseene=||sonc=c0ee|lsoqccoue 45,280 | 1,569 45, 280 1, 569 
Lg 0X6 (ool ae eee noe Seer 169, 150 5, 297 169. 150 5, 297 
VLA ORE pecan oe ceictel se eyetal Setsveraiayern|lloim,ciataictnis 56,750 | 3,343 56, 750. 3, 343 
Te Yop ovel oe Se Sameer | aie oa eR eR ae 4, 300 144 4,300 144 
SteUie no oe co be ass ean eeesa pateseds|eaetoonelbosocbod|iadoccree 11, 800. 472 11, 800 472 
SYR LO S/o Ls a apne | aa | epee a ee 80,850] 4,308 80, 850 4,308 
Srebnpoy neers}, el ee oar eal eccoced sone Coad|ssorc ood meses ope 68,750 | 2,750 68, 750 2,750 
SG) = Ga eee ee ee ee eels pee acc |eSoeeree|posona-= 460 15 400 15 
oF UIURO/ = wee ae ee Soom ani ett nl Oe ae a eel eae oe 17, 150 678 17, 150 | 678 

LINO 2 11 ae espe ee Rane Sener ae || ne topes Nine, ea hied [ees eM oe See 980, 120 | 41, 669 980,120 | 41, 669 

Shore fisheries 
Bie afishn. 5) -/o siento 11, 900 PROB aca gaiteltesgace 2, 900 176 14, 800 904 
(QaV0l 3 eS Reber ose Seabee Seuallbeee Be sallboec seaclo spar coolleape nese 9, 000 290 9, 000 290 
Wioumdiers: 222 ..-5-:.---.03 14, 200 SE Nair e cela = ayetae 9, 600 383 23, 800 829 
TBINOv Celice 5a oe Aatece ce Ha lGoce Haas enor badc| Soop cen bode eoec 20, 000 600 20, 000 600 
MseIerek sani ctisian see 12, 000 OU | saraceicealoncaaced 58, 600 3, 104 70, 600 3, 824 
SOU Pre cystine ios 5, 500. TED pasccione Pi Ne SS ee pices aa tor 5, 500 185 
EM HSS tas Case scence 7, 100 281 500 $30 22,820 | 1,888 30, 420 2,199 
Squeteaaue’----.--. 55... 5, 000 IND lsoooosec Weeenoas 7,500 300 12, 500 490 
Striped, bass. ——.-2-4555- 800 100 | 1,000 aD fini die teas eel | eee 1, 800 225 
ATG OMR o m anita ators is ieee 14, 400 720 3, 000 150. 30, $60 1,491 58, 260 2, 361 

ARS Se es eee Se 70, 900 3, 370 4, 500 305 166, 280 8, 232 241, 680 11, 907 

Total vessel and shore.| 70, 900 3,370 4,500 305 1, 146, 400. | 49, 901 | 1, 221, 800 53, 576 

Table showing by counties the catch by pots in the fisheries of Connecticut in 1902. 

Fairfield. Middlesex. New Haven. | New London. Total. 

Species. 
Lbs. ‘Value. Lbs. |Value.| Lbs. | Value. Lbs. | Value. Lbs. |Value. 

Vessel fisheries: K 
1S ee eae PD OOo SIOUE ||-lera(srs ate |= 1e steht Naleeleatls sees e cle mee ect poate 12, 090 $960 
Seat PASS Sete ac esas leaner ee Ts allleie pee staal iaectisa'e Weal catenin 1,120 $88 1,120 88 
UGDSEELS. cjacionceclavas cee Wet (GeasenerleSaceee Nobessce|seccees 93,030 | 10,009 | 93,030 | 10,009 

Reta eee tenis 12, 000 GOO! ccys 2-4 locdssce | Toes ele ispane eeere 94,150 | 10,097 | 106,150 | 11,057 

Shore fisheries : j i a % 
1 SC eee eaSecsEe 51,690 | 3,650 | 26,400 |$1, 330 | 36,310 |$2,555 | 55,900 | 2,824 | 170,300 | 10,359 
SOOM sme. - test emse oe ne | eaeeease 112 Se Aes SR ee ce 1, 600 142 1, 600 142 
BOGUS)... ee ese 12, 940 | 2,124 | 29,125 | 3,555. | 37,445. | 5,112 | 199,110 | 19,919 278, 620 | 30,710 

Total se. Nato 64,630 | 5,774 | 55,525 | 4,885 | 73,755 | 7,667 | 256.610 | 22, 885 | .450, 520 | 41,211 

Total vessel aS F 
and shore ....| 76,630 | 6,734 | 55,525 | 4,885 | 78,755 | 7,667 | 350,760 | 32,982 | 556, 670 | 52, 268 

Table showing by counties the catch by dredges, tongs, rakes, ete., in Connecticut in 1902. 

5 2 [ome New ; 
s Fairfield. Middlesex. New Haven. Total. 

Banaies: , : London. by 

| Lbs. | Value. Lbs. |Value.| Lbs. | Value.| Lbs. |Value.| Lbs. Value. 
— | 4 —_—_—_— 

Vessel fisheries: | 
Oysters, market, | 

private.......... ¥,.681:, 420 $227, 892). | 22m. 3, 643, 416: $563, 695) .-...-}..--..- 5, 324, 837) $791, 587 
Oysters, market, 
pupliescs--- 2. 10, 780 708) ..=--- Sia 'seeaae| bes mmaeeteiake eis Aoi | Meter a Swe meats 10, 780: 708 

Oysters, seed, pri- 
Wake oy (So oe. 5,633, 803) 407) 448}. je... 25, (SOS LE8)) B78; S79) ewes e ema 8,363,971} 585, 82 

Oysters, seed, pub- | 
12 ee ee eee [isi OZ ea SH sm ot rae ntctege [enatatalamedes te ts EE «c/a Bae oc ets 77, 042 4,311 

Quahogs .......--- | 17,160) Pie ain Da CEs Seana 7, 840| $1,127] 25,000] 3,936 
— EE ———————_——————E — =e 

MNO) 21) Be A ee eee 7,420,206 643, 168) SEBS E De \6, 373, 584| 742, 074/ 7,840} 1, 127/18, 801, 630)1, 386, 369 
——_ SSS SS SS — —————— 
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Table showing by counties the catch by dredges, tongs, rakes, etc., in Connecticut in 1902— 
Continued. 

Fairfield Middlesex. | New Hayen New. Total 
7 i s ‘ London. : 

Species. 

Value.| Lbs. |Value.| Lbs. Value.| Lbs. |Value.} Lbs. Value. 

Shore fisheries: 
Oysters, market, 

PLIVAte =~ <-e-a-= 154, 560) $17, 861) 5, 250 $750} 362,698 $54, 039,19, 950) $2,520 542,458} $75,170 
Oysters, market, 
publicneeesee = 13, 720 845) 8,120 880} 28,980} 2,904) 7,560 540 58, 380 5, 169 

Oysters, seed, pri- 
See hoe aaleeiapisissis 2, 100 120) eel S480 |LOG Sse 20, 580 1, 246 

119,490) 5, 648 24, 150 S641 22950501) 052 | Soe ees sees 172, 690 7, 564 
85, 800) 10, 686/14, 200) 1,955) 112,100} 12,71212,500) 1,440 224, 600 26, 743 

110,600; 18, 286 96 18 18, 960 2,316) 1,760 256/ 126,416 20, 826 
SCaAHOPSeicicccicieieicle 7 TCNIO BR eANO EAS aallsoosdonlsoodoceacliencccnbd|jeceascllassccos 14, 400 38, 200 

Totallag-caaccewels 498,570| 56,426.53, 916] 4,587) 565,268) 74,149 41,770) 4,756) 1,159,524) 139, 918 

Total vessel and } 
SOLER aeceeess 7,918,776) 699, 594/53, 916) 4, 587/6, 938, 852) 816, 223/49, 610) 5, 883 14, 961, 154/1, 526,287 - 

Table showing by counties the catch by spears and harpoons in the fisheries of Connecticut 
in 1902. 

Fairfield. Middlesex. New Haven. | New London. Total. 

Species. 
Lbs. |Value.}| Lbs. |Value.| Lbs. |Value.| Lbs. |Value.} Lbs. | Value. 

Vessel fisheries: 
Sword-fish 2-25. <./- 14,400 | $720 eee eee eee foceseee 148, 330 |$7, 938 | 162,730 | $8, 658 

Shore fisheries: eee 
1 OYS) ep a Spa 19,650 | 1,625 | 9,600] $480} 5,100} $841; 10,200 612 | 44,550 | 3,058 
Flounders ; 75 1, 500 1h) 
Sword-fish 3, 200 160 

MOtal sesesceene ceil 21,150 | 1,700 | 9,600 480 | 5,100 341 | 13,400 772 | 49,250} 3,293 

Total vessel and ‘ ‘ 
BDONC=c 22 snsecs se 35, 550 | 2,420 | 9,600 480 | 5,100 341 | 161,730 | 8,710 | 211,980 | 11, 951 

Table showing by counties the extent of the oyster industry of Connecticut in 1902-3. 

Fairfield. | Middlesex. | New Haven. |NewLondon. Total. 

Items. 
No. |Value.| No. |Value.| No. | Value.| No. |Value.| No. Value. 

Persons engaged: 
On vessels and boats. 499). waaee 42) csieiersere PF Bananas Slee seer SOilll Bere sreteters 
Shoresmen.5c2<----- 189] SaUaSietenil eto cise 638) seecemes| eee eee (SPY | Pe se 

“NOCHE aBonsooneqanbe 688 |eereyeristete ed eee | OIG ciesterecicts Bill Peaesec bIRGY(s| epenanssc 

Steamers: sn.sssenececee 38/$198, 250|......|....--- 33/§162, 450|......|....--- ~ 71| $360, 700 
FRODWAL Ce erie siesicteisicins a ih 6310] eee SGoeaes EES aaee p(n 2 ee eee etre assoc 2251s ce 
(OV Seno epceooceoeda lagcoreos CEP ae Bones |lbacooaallsnocodas 645490 | oseic eel oecee eal sei=erelelr= 113, 465 

Sail vessels....-- Goo Alt39) 430 Peenealiseceects 7 9, 100 1| $1, 800 82 50, 380 
Tonnage ....-. ac 510) BResoeoe peoscal acasne 194) cic lste ers 10| Cease ee 24) = ore Sim srelace 
OUTHGSecitccn otic tall seceiere =i AOUS | Brectciare|| sate sioels | a= er aerare Table oe se 150 cman 5, 783 

Boats (under 5 tons) ... 130) 15, 380 43 $660 89 4, 658 31} 1,109 293 21, 807 

IDTEGS eS meee cane selene 620 (he coasd oascoo 148 RP ee moallosassas 768 7, 785 

Tongs and rakes ....-.-- 44 218 a 210 85 401 29 112 200 941 

Shore property <--..0.--|---<..-- 85) 260)S2 2a AGN oacooacs 201150) Seesee 880) 5.2e—05- 287, 240 

Total investment ..}......-. | 398, 575).....- 1 320\secseree 444, 605}....-- Ssbpliisees- cet 848, 051 

Oysters sold: a Ta 
Private, market.bush | 150,168) 142,173) 1, 750 750} 18,265) 22,838] 2,850} 2,520) 173,033 168, 281 

Private, market.galls| 112,115) 103, 580)......|...--.- 554, 037) 594, 896)......|....... 666,152) 698, 476 

Private, seed ..bush..| 804,829) 407, 448 300 120| 392, 664) 179, 505)......|...---- 1,179, 793) 587,073 

Public, market .do... 3, 500 1, 553} 1, 160 880 4,140 2,904) 1, 080 540 9, 880, 5, 877 

Public, seed ....do...| 28,076) 9,959) 3, 450 864) v4 160|) 5052 / SS ee celseeeem 85,676} 11,875 

GEN op oopccoomacaoolAguaoooe 6645 7 Sleecee 2) O14 |e eaictaiarers 801, 195).....- BAOGO) Recreeterre 1, 471, 582 

Note.—Investment does not include planting ground or oysters thereon. 
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Table showing the extent of the menhaden industry of Connecticut in 1902. 

325 

Items. No. Value. 

HMaCtOrieSs IM OPeratlON <=. memm sca acc os <a ewisi’sea sniee else Soew aac esivinw vlewisdescesciosee 2 | $24,000 
ACLS UNC Bap yea opener te aycte maim ora cs are Sie =) ote npaye alas eftawie aia aie ata fasaars/a)s| alnjare(eintatera) slaichelaja al sileieiaisre sje ele 24, 000 
Ma CEOTy) CINDLOY EES! a sac semicolon sc wee isc cones se seuis ace weasel cticcedecas cos soe sisisis 401) 22 ceseee 
WEMION}V.ESSCIS= ais sae neccise nc -crisse sus celcteiuse = = Ssnises ans Seb s Jece cession Wes nictle 45), (eee es 
Steamy CSG SpiS mln Sasa eerste ene Ses a sine alco me ialove letalisieinre mise nie smninteieste scrmeiate 2| 14,500 

INCE MARS 3 3am Spa nooeishees GSS cee D Ion bAd0tD oS ee non oaeo GHOnAaSSescs eb sonoousHecede LBS ecco 
ODT sims ae Se oo LENE SR ED eS SI Oe meee a mc pe epi mT ee eer aE 8,175 

Seinesiisedioniy.esselsisas sate a nac nce oan occcens ce secisw cen doccee ates sosedoseeccsee 2; 1,500 
MEME Siecle Gao aie ae oie ays tereve isis Saws a eee erm aoa ee eisterets sees Sees moe eee eee ee 26,340,800 | 40,511 

Products prepared: 
Oe ope a aay caer te tara cs Ne Soe cfctenerm aaa eats nore ca eta eie teretecioricls gallons... 194,606 | 45, 763 
DT WISCLAD Se concn oe anise ie seis a seism = shew ei mecismis de le/ainacesemse hsisiocte cae tons.. 458 | 11,918 
JNGNG ION EN IeYe WS erg2 0 aes ear aes SOCO SSeS OSE oOo cie Go on OOS Jer eho Recm Ren Soaaoeneaes dOzs=: 1,320 | 17,160 
Gmeeniscraip escapee se ais coe eain neem onions enna tema hese dozer. 302 5, 280 

\WaTihiney Gri po ptols hCG. s -eacasesbnoneoncrs be neTioccecdcHOOSn os QUuoALEoC Gers Subs oond spor cEdEnear 80, 121 

Table showing the extent of the wholesale fish trade of Connecticut in 1902. 

5 
Items. No. | Value. 

FHS PaO LISHMIEMS een ecteiniee citer acts oats rane a eiacie ayclea iotaiate = a ieisiete lo ateie eiafe eral 5 $22, 500 
(GES1h GAA 520 Sek esos ocead oo Cob TB OObb ane GOGSE cos CASO RDG AGCH ARGU SE oscoon cone nescena) SpsSenEnaT 000 
Wares paid’... .-2ao--6 
Persons engaged 
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NOTES ON THE FISHES OF THE STREAMS FLOWING 
INTO SAN FRANCISCO BAY, CALIFORNIA 

By JOHN OTTERBEIN SNYDER 
Assistant Professor of Zoology, Leland Stanford Junior University 
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NOTES ON THE FISHES OF THE STREAMS FLOWING INTO SAN 
FRANCISCO BAY. 

By JoHN OTTERBEIN SNYDER, 

Assistant Professor of Zoology, Leland Stanford Junior University. 

The territory drained by the streams flowing into San Francisco Bay 
comprises a catchment basin which is partly bounded by mountain 
ranges of considerable height. It is thus sharply separated on the 
east from the San Joaquin Valley, and on the west from a much more 
restricted area drained by a series of small streams flowing directly to 
the ocean. On the south a comparatively low, though perfectly dis- 
tinct, watershed divides it from the valley of the Pajaro River. All 
of the streams connected with the bay are to be considered as belong- 
ing to a single system, none apparently having remained isolated for 
any considerable period of time. Complete isolation is prevented by 
an occasional intermingling of the waters of two or more streams near 
their mouths, and also by a reduction of the salinity of the water of the 
bay during periods of excessive rainfall, the surface at such times occa- 
sionally becoming quite fresh. 

Most of the streams of this basin converge toward the southern end 
of the bay, which is there bordered by extensive salicornia marshes. 
The constant wash of the tides has cut into the surface of these 
marshes a network of sloughs, to some of which the water from the 

creeks eventually finds its way. Before reaching the sloughs, however, 
this water often spreads out, forming large ponds. The union of two or 
more of these temporary ponds, the shifting of a creek channel caused 
by some obstruction, the change in the direction of a slough, ora com- 
bination of these conditions may form between two streams a continu- 

ous passage well adapted for the migration of fresh-water fishes. @ 
Such a union of two creeks has actually been observed, one of themas 
a result having become stocked with an additional species. A dense 
growth of willows recently deflected San Francisquito Creek to the 

a Such conditions are possible only during the height of the rainy season. On the approach of the 

dry season all the streams of the region rapidly shrink, both in volume and length, only one of them, 

Coyote Creek, discharging water into the bay during the entire summer. Much ofits bedis dry, how- 

ever, for part of the year, the water sinking soon after leaving the mountains, and appearing again 

about 2 miles aboye its mouth. : 

329 
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southward so far that a fresh-water passage could easily be traced 
through a suecession of small ponds between it and Madera Creek. 
Shortly afterwards suckers ( Catostomus occidentalis) appeared in the 
latter creek, where they had not previously been seen, although the 
stream had been under observation for eight years. @ 

Not only is it apparent that the streams flowing into San Francisco 
Bay are intimately connected, but it is also probable that the basin 
as such is really a part of the great Sacramento-San Joaquin system. 
The only channel for communication with the latter is through the 
salt waters of San Pablo and Suisun bays. But conditions obtaining 
in this passage are greatly modified during periods of exceptional 
rainfall, when the drainage water from a large part of the state flows 
through it. It is possible that at such a time the salt-water barrier 
of the bays, though generally effective, may be broken down and an 
opportunity offered for the extensive migration of fresh-water fishes. 
Ayres? has shown that such migrations actually oceur. He records 
several fresh-water species as having been taken in various parts of 
the bay of San Francisco during the unusual floods of 1862. He also 
adds that snakes, even, were cast up alive on the beach. 

Thirteen species of fishes have been collected from the streams tribu- 
tary to San Francisco Bay. All are identical with forms found in the 
Sacramento and San Joaquin rivers, a careful comparison of specimens 
from the two basins having revealed no structual differences whatever. 
Four of these species, belonging respectively to the genera Lntosphe- 
nus, Salmo, Gasterosteus, and Cottus, are able to withstand salt water 
and may frequently pass out into the bay. The others are apparently 
able at certain times to pass between neighboring streams, and occa- 
sionally to take advantage of an open channel for migration between 
this basin and the Sacramento. 

The relation existing between species found in this basin and that 
of the Pajaro River to the southward remains to be discovered. The 
results of an examination of the coastwise creeks to the north of 
Monterey Bay will also be of great interest. 

a Madera Creek occasionally becomes so reduced in size during the dry season that its water might 

be held in a few barrels and its entire ichthic fauna easily placed in a pint cup. The presence of a 

species in such a stream could hardly escape an interested observer. 

b Ayres, Dr. W. O., Proceedings California Academy Natural Sciences, Vol, II, p. 163. (Feb. 3, 1862.) 

‘*For the last two months the fishermen who supply the markets of this city with fish have taken in 

the bay of San Francisco many fresh-water fishes, of species generally found in the rivers, not those 

inhabiting the smaller creeks. These have been caught at all the various points of the bay at which 

salt-water fishes only have previously been found. It is well known that the surface waters of the 

bay have been nearly fresh during these floods, and the fishes in question must have followed down 

and lived this length of time in the fresh surface water. They haye not been seen in the bay before 

this. The following species have been noticed: 

Arehoplites interruptus. Algansea formosa. 

Catostomus occidentalis. Lavinia compressa. 

Catostomus labiatus. Ptychocheilus grandis, 

Orthodon microlepidotus. Mylopharodon robustus.” 

Mr. Charles A. Vogelsang, chief deputy California Fish Commission, under date Jan. 24, 1905, 

writes: ‘‘There is no question but that at this season of the year suckers, catfish, carp, and black bass 

can be found in the waters of the bay on the Berkeley shore and on the east side of Angel Island.” 
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CATALOGUE OF SPECIES. 

1. Entosphenus tridentatus (Gairdner). 

Taken by Mr. A. C. Herre in Coyote Creek, March, 1905. 

2. Catostomus occidentalis Ayres. 

San Francisquito, Madera, San Antonio, Stevens, Campbell, Guadalupe, Coyote, 

Alameda, Arroyo Honda, Smith, and Isabel creeks. 

The species disappears from Madera Creek during periods of great drouth, 

returning when conditions are favorable. 

3. Orthodon microlepidotus (Ayres). 

Coyote Creek. 

4. Lavinia exilicauda Baird & Girard. 

Coyote and Alameda creeks. 

5. Pogonichthys macrolepidotus (Ayres). 

Coyote Creek. 

6. Ptychocheilus grandis Girard. 

This species differs from P. oregonensis, its representative in the Columbia basin, 

in having fewer dorsal rays (8 in P. grandis, 9 in P. oregonensis) and larger scales 
above the lateral line (13 to 17 rows compared with 17 to 21 in P. oregonensis) ; 

also, there are fewer rows of scales passing over the back between occiput and dorsal 

fin in P. grandis (37 to 41, against 40 to 53 in P. oregonensis). 

The number of rows of seales above the lateral line is usually 14or 15. Frequently 

but 13 are present, while rarely as many as 16 or even 17 have been observed. The 

pharyngeal bones appear to show no characters distinctive of the species. 

San Francisquito, Coyote, and Alameda creeks. 

Measurements of 10 speciinens of P. grandis from Alameda Creek, Sunol, Alameda 
County, Cal. @ 

SOS pee ca eelo seme ee acieracetee sears Male. Female. 

Length of body in millimeters......... VELL SOM a D465|> Tebn |= TOQ 23s 22: | Ss oe LOL 90 
Monet OLOmMNCAGs scence cocnse eee S29 Zo 200) | saloon 20 200 | tO” | Go| 26 29 
TD ieyetiol lover hie ee na aeno an ob odoeneDoodeead . 215 seal eet) .19 sal soll . 20 ApAL . 20 nee 
SMO WUsLO COTS Olen era eects aia = wlaraieres TOO) wos! |lmeon 57 57 .08 OO SOO! 1090 - 58 
SUOMebOnVeUUrales = see = eee ese tatelocia DSU eDOU spo) |) 0D. |) O60) O71). 5600! p65. |) 560 olay 
Depth caudal pedunele.-...---.......-- BOO) i 09.09%) 097) 095) 09L sO9r\ 309) 209 09 
Length caudal peduncle.....-......... as lbzfar |) theta salty oulaiey Ball) sal slaty Salefoy| eae als) .16 
IL(Savetiol SOY Ron asa eureceo Sooe JdoSer aaa P1OU | lO! P09N 095: |= HOON 095; | 09). 10" 095 .10 
ILSays imac b-aM AA eemeecoceoge oaSoOeaoe sails) Galil’ Scala alba) oa lal satay). gat! 5ailil anit apl 
MIAME ETI Chee sicemiaees sce cee ieee . 05 .05 .05 O5u Me Os .05 aCe | ala) . 05 .05 
MMEROT OULU W A CUUL = aeajeiereelsloiorarcmiateiei<fe< SOSH OSs OSH a USa SOSH = O7Dr i OSk\ Ovonl 08 . 08 
M CPUC ACLs yap eee etn oe cieeicine aeerowieee gills} salsa | stomp a ilisyel| ella Seahss || 9 aka). lose Salle .16 
Then pth base OLMOrsal-acnceecssen cle ola opal! Salil oe) CL05: |) S15 PLO Od" |. 205 Sil 
18 epee aiinte 09 dof eA Sa aero moAeRpascemene a by 18 .18 Aas; ple) .19 | .185 sats) 19 . 20 
Men ath base. Of amalloss- - soscne camel it .09 | .095} .09 | .095 | .095 | .095 | .09 | .095 | .09 09 
Telenione Phan eR eR Soe cocdenacodcoe .15 | .165 | .165 S16!) a6 AA! Gals 165°} .17 18 
HAG M OO DWC CTOLA NE ooops alate wien = =atetala taco slain Sa aelror ee ai ew enl Gl me alO a liene LG don atl: |eccueil .18 
Leva sol pasate Wo see epson pocoS - OBS oEBe pelican fi a sah aa ee! Od ii! .14 14 S14 4: als 
MRT UH CHU Ge ce cerepenie aciaris)n slaisic eee vie ies SOGDRl Se DOon ero tal) mete ede |e 2 tdimeneoel) cle Need 29 
WWoncnilerae=oesee ees conosco han ee n= stra 8 8 8 8 8 8 | 8 8 | 8 8 
PAT AEN SD OMe sete ete ewioe a claciaininic)slorsiate 8 8 8 8 8 8 8 8 8 8 

Sealesilaveral line: 28-45-05 ce~ o=—-- ~~ ~~ 75 77 74 73 77 77 chi 76 75 77 
Seales above lateral line....-......-... 13 14 14 13 14 14 14 14 15 15 

| | | 

aExpressed in hundredths of the length of the body measured from tip of snout to end of last 
vertebra. 
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7. Leuciscus crassicauda (Baird & Girard). 

Coyote Creek. 

8. Rutilus symmetricus (Baird & Girard). 

San Francisquito, Madera, San Antonio, Campbell, Guadalupe, Coyote, Alameda, 

Arroyo Honda, and Isabel creeks. The apparent absence of this species from Stevens 

Creek is notable, as it occurs in smaller streams close by. It is able to maintain 

itself in Madera Creek during periods of drought, when nothing remains of the 

stream but a few small disconnected pools. 

The species being generally distributed throughout the Sacramento basin and sub- 

ject to considerable variation, measurements of a number of carefully preserved 

examples are here given: 

Measurements of examples of Rutilus symmetricus from streams tributary to the southern 
arin of San Francisco Bay. 

Alameda Creek Basin. 

Alameda Creek, Sunol. 

IO Re EAs at msec icotnte misisialstersietaretatassaere Male. Female. 

hength ot Ody acccnsncsen-n soe oe 66 66 64 64 47 74 66 65 62 59 
en sthihead <2 sce. cereasisise sconces S26 al) 20 IP e20ul| karZOul sO) ||" 20n| (ie On eae2Oll ee . 26 
Depihubod yess seeeccsceecsseceeene ze 27 27 26) ||. 255 24 | .245 27 26 24 25 
Snoutitodorsal fess tee. sesceeecee See 08) 1) 06) = 306) | wore | siOve| | cod |e De) || 107ml OS .58 
Snouwtitonventral eee e cere eee scr eee HOS | pcO20|) fO2M| yaO2 sols Bbd DAA Os eos: . 53 
Depth caudal peduncle........-..-.-.- LOA cL Sa celOn!| feelON Me cLOnl OSD eae illes LOS reel 0 .10 
Length caudal peduncle-2 . 2-2-2. =--- e183) FelSel alSa ELON ee 20M Seles Lom eeelroh | mmeled 19 
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9. Agosia nubila carringtoni (Cope). 

Coyote, Arroyo Honda, and Isabel creeks. 

10. Salmo irideus Gibbons. 

San Francisquito, Madera, San Antonio, Stevens, Campbell, Guadalupe, Coyote, 
Arroyo Honda, Smith, and Isabel creeks. 

11. Gasterosteus cataphractus (Pallas). 

San Francisquito, Madera, San Antonio, Stevens, Guadalupe, and Coyote creeks. 

Often seen in brackish ponds and sloughs near the bay. 

12. Hysterocarpus traski Gibbons. 

Coyote and Alameda creeks. 

13. Cottus asper Richardson. 

Recent authors have identified the common Sacramento form which represents 

the Cottus asper @ of the Columbia River with the Cottopsis gulosus» of Girard. They 

have sometimes considered the Sacramento form as identical with C. asper and haye 

placed the name gulosus in the synonymy of the latter. At other times they have 

considered the species as a slightly differentiated form worthy of recognition in 

nomenclature, and have used the name gulosus to designate it. The former view 

concerning the species is probably correct. The association of the name gulosus with 

it, however, is without warrant. The latter belongs to a species easily distinguished 

from C. asper, differing notably in having a much shorter anal fin. There are usually 

fewer dorsal spines and rays, a more limited distribution of prickles, and an almost 

uniform absence of palatine teeth. In C. asper the dorsal has 8 to 10 spines and 19 

to 22 articulated rays, the anal 16 to 18 rays, while in C. gulosus the dorsal has 7 to 9 

spines, 17 to 18 rays, the anal 12 to 14 rays. 

Asa result of its having been confused with C. asper, C. gulosus was lately rede- 

scribed from the Sacramento Basin under the name Cottus shasta®, The types of 
the latter differ in no way from C. gulosus as described by Girard. 

In its distribution C. asper appears to be largely confined to the lower courses of 

the streams, being especially abundant near tide water, while C. gulosus is found 

farther up, where the water is clear and the current rapid. The latter species has 

not been found in any of the creeks tributary to San Francisco Bay. C. asper is 

probably common to all of them. 

Specimens have been observed in the following creeks: San Francisquito, Madera, 

San Antonio, Guadalupe, Coyote, and Alameda. 

a Cottus asper, Richardson, Fauna Bor.-Amer., Fish., 295, 1836. 

b Cottopsis guiosus Girard, Proceedings Academy Natural Science Philadelphia, VII, 1854, 129. 

¢e Cotius shasta Jordan and Starks, Proceedings California Academy of Science, VI, 1896, 224. 

F, C. 1904—22 
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Fin counts of 34 specimens of C. asper from San Francisquito Creek. 
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CRITICAL NOTES ON MYLOCHEILUS LATERALIS AND LEUCISCUS 
CAURINUS. 

By JoHN OTTERBEIN SNYDER, 

Assistant Professor of Zoology, Leland Stanford Junior University. 

Girard 4, in 1856, placed Lewciscus caurinus Richardson? in the genus 
Mylocheilus along with M. lateralis Agassiz & Pickering’ and J. 
Jraterculus, which he described from Monterey, Cal. Mylocheclus has 

M. fraterculus has long been identified, no doubt correctly, with the 
form found in the Columbia River. 

Recent authors have not only continued to associate JZ. lateralis 
with Z. caurinus, but they have also considered the species identical, 
a proceeding wholly at variance with the facts. Richardson described 
a form closely resembling Ptychocheilus oregonensis, with which he 
says it was confused by the collector. He also observes? that P. 
oregonensis is so similar in general appearance to this species that it 
may readily be confounded with it. However, a comparison of the 
original descriptions of JZ. lateralis and LZ. caurinus will leave no 
doubt as to the distinctness of these two forms. Aside from the phar- 
yngeal teeth, which Richardson does not mention, his species differs 
from J. lateralis in the absence of a maxillary barbel’, in having 10 
dorsal and 9 anal rays, a longer snout and larger mouth, scales sub- 
orbicular in shape, and other less conspicuous characteristics. The 
Mylocheilus caurinus of recent authors is synonymous with WV. lateralis 
Agassiz & Pickering. 

While conducting explorations in Oregon under the direction of the 
United States Bureau of Fisheries the writer secured a specimen from 
the Willamette River, near Corvallis, which agrees almost perfectly 

aGirard, Charles, Proc. Ac. Nat. Sci. Phila., 1856, 169. Girard probably had specimens of M. 

lateralis which, on account of some slight individual variations, he identified as L. caurinus. He 

certainly did not have examples of the latter species as it is without barbels, 

b Richardson, John, Fauna Boreali-Americana, III, 304, 1836. 

¢ Agassiz, L., Am. Jour. Sci. Arts, XIX, 1855, 231. 

@ Richardson, op. cit., p. 305. 

e Richardson, op. cit., p. 120. ‘*The Leucisc?, or Daces, have a short dorsal and anal, are destitute 
of spinous rays or barbels, and exhibit nothing peculiar in the structure of their lips.” 

341 
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with the original description of Leuciscus caurinus and without doubt 
belongs to that species, an example of which has not previously been 
seen by any observer since Richardson’s time. Superficially, Z. cau- 
rinus resembles Ptychocheilus oregonensis, as was pointed out by Rich- 
ardson, and as if to confirm that observation the specimen in hand was 
taken along with many individuals of the latter species, its identity 
not being discovered in the field. The specimen is here described in 
detail. 

Head 4 in length to base of caudal; depth 4.6; depth of caudal peduncle 3 in head; 

length of snout 2.9; maxillary 3.1; diameter of eye 5.6; width of interorbital space 

2.9; dorsal rays 10; anal 9; scales m lateral line 86. 

Body elongate, the width contained about 1.5 times in the depth; head long, the 

snout prominent; mouth large, end of maxillary reaching a vertical passing midway 

between anterior edge of orbit and pupil, upper lip without frenum; lower jaw 

included, its edge being posterior to tip of snout a distance equal to three-fourths the 

diameter of pupil; maxillary without barbel; distance between nostril and eye equal 

to half the diameter of eye; eye located nearer tip of snout than edge of opercle, a 

distance equal to its diameter; gillrakers on first arch 9 or 10, short, pointed; phar- 

yngeal teeth in two series, 2+-4 on the right arch, 1+-5 on the left; the lesser teeth 

slender and round, their tips curved away from the others; greater teeth consider- 

ably flattened, hooked at their tips, with a narrow though distinct grinding surface 

which is more pronounced on the middle teeth than on the outer ones. Peritoneum 

dusky. Exposed edges of scales semicircular; scales of breast and throat minute, 

those on back anterior to dorsal fin small, becoming minute and closely crowded 
on the nape; seales in series above lateral line 21, between dorsal and oeciput about 
59; lateral line complete, decurved in the region above pectoral fin; origin of dorsal 

fin midway between anterior edge of pupil and base of caudal, second fully developed 

ray longest, the last ray reaching slightly beyond it when the fin is depressed; free 

edge of fin slightly concave; origin of anal slightly behind base of last dorsal ray, 

first and last rays reaching an equal distance posteriorly when fin is depressed; pos- 

terior edge of fin slightly concaye; caudal deeply notched; origin of ventrals about a 

pupil’s diameter in advance of dorsal; tips of fins just reaching anal opening; pec- 

torals obtusely pointed. Color plain, dusky above, light below. 

The following measurements are expressed in hundredths of the length to base of 

caudal, which is 227 millimeters: Head 0.25; depth 0.22; snout to dorsal 0.56; snout 

to ventrals 0.525; depth of caudal peduncle 0.08; length of snout 0.09; maxillary 0.085; 

diameter of eye 0.045; interorbital width 0.085; depth of head 0.16; length of base of 

dorsal 0.18; longest dorsal ray 0.175; base of anal 0.11; anal ray 0.155; length of 

pectoral 0.18; ventral 0.155; caudal 0.27. 
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THE GAS DISEASE IN FISHES. 

By M. C. Marsnu, Assistant, Bureau of Fisheries, and F. P. GornHAmM, Associate Professor 

of Biology, Brown University. 

INTRODUCTION. 

The pathologic symptoms and changes which affect fishes and some 
other aquatic animals, and are here grouped as a unity under the 
general term ‘‘ gus disease”, do not include all abnormal manifestations 
of gas or symptoms involving gas. In the literature of the pathology 
of the lower animals gas disease does not appear to be recognized 
definitively, though some of the numerous references to gaseous symp- 
toms, and particularly to the so-called *‘ pop-eye” in fishes, doubtless 
apply to the disease as here discussed and limited. In cattle and other 
mammals certain bacterial diseases are accompanied by evolution of 
gas within the tissues. 

The gas disease of aquatic animals was first observed and recognized 

among fishes in sea water at the station of the Bureau of Fisheries at 

Woods Hole, Mass. It has been observed also at other stations, at the 
New York Aquarium, and among fresh-water fishes, and it has without 
much doubt occurred at private establishments. At Woods Hole it is 
known to have progressed for several years. 

In general terms the cause of the gas disease lies in the relation of 
the amount of air dissolved in the water in which the affected fishes 
live to temperature and pressure. An understanding of this relation 
will follow a consideration of the laws of solubility of gases in water 
and particularly of the gases which constitute the atmosphere. 

SOLUBILITY OF GASES IN WATER. 

The amount of a given gas which pure water will dissolve depends 
upon temperature and pressure and upon the solubility of the gas. 
Under increased pressure the capacity of water for holding any gas is 
increased, while at an increased temperature this capacity is dimin- 
ished. The coeflicient of solubility varies widely for the different 
gases. Oxygen and nitrogen, which chiefly make up the atmosphere, 
are but slightly soluble in water, while carbon dioxid, which con- 
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tributes a very small part to the total atmospheric bulk, is extremely 
soluble. 

Ignoring its minor constituents and regarding the argon group of 
gases with the nitrogen, the atmosphere is approximately made up of 
79 parts of nitrogen gas and 21 parts of oxygen gas by volume. The 
carbon dioxid present has no particular connection with the gas dis- 
ease and will not be referred to further. When water is exposed to 
the atmosphere it absorbs these two gases until a state of equilibrium 
is reached, when no further change takes place and these gases, if the 
temperature and pressure remain constant, are neither further absorbed 
nor given off by the water. The latter is then said to be saturated 
with air. If now any change takes place in the temperature of the 
water, or in the pressure which it sustains, either a further absorption 

will occur or some of the air will be given off from the water. These 
changes, especially under artificial conditions, may oecur rapidly, and 
the adjustment to an equilibrium may not keep pace; therefore, at 
at any given time water may fall short of saturation and air be pass- 
ing into it, or it may be supersaturated and air be passing away from 

it, assuming of course in either case that it is not protected from con- 
tact with the atmosphere. In other words, water may hold in solution 
an excess ora deficiency of air, or an excess or deficiency of either 
one of the air gases, nitrogen or oxygen, independently of the other. 
The rapidity with which water supersaturated or infrasaturated with 
air will become saturated, or in equilibrium, will depend upon the 
urea of its contact with the atmosphere. It therefore follows that 
water only moderately exposed to the atmosphere, as in tanks or most 
containers, may remain for a considerable time either above or below 
the saturation point. But the tendency is constantly toward the 
equilibrium of the saturation point, which will always finally be 
reached. 

The actual amounts of nitrogen and of oxygen which water will 
absorb from the atmosphere have been determined by analyses of air- 

saturated water. Authorities differ somewhat in the results. The 
figures cited here and in the tables give the highest values. One liter 
of pure water at 0° C., the freezing point, and at a pressure of 760 
mm. of mercury, the standard atmospheric pressure, will absorb 19.53 
c. c. of nitrogen from the atmosphere (Pettersson and Sonden) and 

10.18 c. c. of oxygen (Winkler); at 20° C. and 760 mm., 12.8 ©. ¢. 
nitrogen (Dittmar), and 6.35 c. c. of oxygen (Winkler). Pure sea 
water takes up somewhat less. These figures are taken from Comey’s 
Dictionary of Solubilities. 

RESPIRATORY PROCESSES AND MECHANISM IN FISHES. 

To understand the effect of supersaturated water upon fishes it is 
necessary to consider the respiratory processes and the mechanism by 



GAS DISEASE IN FISHES. 347 

_ which a dissolved gas could gain access to their circulation. In warm- 
blooded animals the life processes depend upon the absorption of oxy- 
gen by the tissues and the elimination of carbon dioxid, and this 
interchange is effected through the medium of the blood. The liquid 
portion of the blood, the plasma, carries but a small portion of the 
total oxygen dissolved in the blood. This portion is in amount about 
what an equivalent volume of water would absorb, and is held in 
simple solution, as in water (Foster, 1895, p. 588). Most of the oxy- 
gen of the blood is carried by the red corpuscles, which are vehicles 
for this gas by virtue of the hemoglobin they contain, with which 
oxygen readily combines and from which it may readily be separated. 
The tissues of the body have a stronger affinity for the oxygen than 
that which exists between the hemoglobin and the oxygen, and they 
therefore take the oxygen from the hemoglobin of the corpuscle, and 
give in return carbonic acid, not to the corpuscle, but to the plasma of 
the blood. When the blood next reaches the lungs it gives up this 
carbonic acid to the external air, while the hemoglobin of the corpus- 
cle takes up a new supply of oxygen from the air. Though the blood 
does not come into direct contact with the atmosphere, the corpuscles 
come into Intimate relation with it and are separated from it only by 
a thin layer of epithelial cells, constituting the final subdivision of the 
lung. Through this membranous partition the interchange of gases 
takes place by diffusion, the process being known as osmosis, and the 
permeable membrane as an osmotic membrane. Osmosis is governed 
by laws analogous to those of simple diffusion of gases, or of the absorp- 
tion of gases by liquids, and depends therefore in part on the pres- 
sure exerted by each gas concerned. The blood side of the membrane 
is high in carbon dioxid and low in oxygen, while the air side is high 
in oxygen and low in carbon dioxid. Each gas exerts its pressure 
independently of the other, the carbon dioxid to pass out toward the 
air, the oxygen to pass in toward the blood. The tendency is to 
equalize each gas on the two sides of the membrane, when the pressure 
on both sides would be equal and osmosis would cease. Since in life 
this can never occur, because the carbon dioxid going out is continu- 
ously produced within and the oxygen coming in is continuously used 
up within, there is a continuous stream of these two gases passing in 
different directions, and at an osmotic pressure which does not vary 
greatly under usual conditions. Any increase of the proportion of 
oxygen in the atmosphere, or any increase of barometric pressure, 

would increase the osmotic pressure and more rapidly force the oxy- 
gen into the blood. The workman in the compressed-air caisson 

labors under a high osmotic pressure, which may seriously affect the 
respiratory process. 

The nitrogen of the air is normally taken up by the blood in amounts 
insignificant as compared with the oxygen, and is held in simple 
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solution, probably in the plasma alone. One hundred yolumes of 
arterial blood hold some twenty volumes of oxygen, but only from one 
to two volumes of nitrogen (Foster, 1895, pp. 586, 601). 

The physiology of respiration in cold-blooded animals is not so com- 
pletely known, but the broad facts cited above apply equally to fishes. 
There is the interchange of oxygen and carbon dioxid, the corpuscle 
with hemoglobin as the carrier of the oxygen and a set of vascular 
filaments fulfilling the same office as the lungs. The gillsare immersed 
in water instead of air, but this does not greatly alter the nature of 
the breathing process. The blood merely gives up carbon dioxid to 
and takes up exygen from a solution of these gases in water instead of 
directly to and from an atmosphere which they partially constitute. 
The epithelium of the gill filament is the osmotic membrane, and in 
this case the osmotic pressure of the oxygen and of the nitrogen 
depends upon the amount of these gases in solution in the water and 
not directly on the atmospheric pressure, though the latter has an 
influence on the amount of air dissolved in the water. The nitrogen 
is not known to play any part in respiration and the plasma probably 
remains with a fairly constant quota of this gas corresponding to the 
amount of nitrogen dissolved in the water, which is usually air- 
saturated with it. In water recently boiled and containing scarcely 
any oxygen the osmotic pressure due to oxygen is practically nothing, 
and in this fishes suffocate. The highest osmotic pressure under 
ordinary conditions experienced by fishes occurs when water at the 
freezing point—or slightly colder, since salt-water fishes can live in 
water below 0° C.—is so well aerated that it has dissolved all the air 
it will hold at whatever atmospheric pressure exists. Of fishes in 
higher osmotic pressures than this no cases are known to the writers 
save those here described, and experimental observations under such 
conditions seem not to have been made. 

SYMPTOMS AND LESIONS OF THE GAS DISEASE IN FISHES. 

The occurrence in fishes of lesions of a gaseous nature is no recent 

observation. A certain exophthalmia known in fish-cultural parlance 
as ‘‘pop-eye” has long been recognized and is due in many cases to 
the presence of a gas either behind the eyebal] or within it. This 
may be accompanied by inflations of the mucous membrane lining the 
mouth cavity or of the skin elsewhere, and these lesions may exist 
independently of the so-called pop-eye. At the Woods Hole station 
of the Bureau of Fisheries these symptoms have been observed during 
the summer for years among marine fishes held in aquaria for pur- 
poses of exhibition, and have been described by Gorham (1899). In 
very cold water at the same place, other conditions remaining the 
same, the course of the disease is more rapid and the symptoms some- 
what different. In aquaria of sea water a few degrees above the 
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freezing point fishes show within some three minutes after their 
introduction a reaction consisting of extremely minute and very 
close-set gas bubbles. Within about ten minutes the bubbles visibly 
increase in size and become much more conspicuous, enveloping the 
fish completely, body and fins, in a delicate, sbimmering layer of 
silvery white. It is evident that the bubbles do not emanate from 
the fish itself, although they appear to; almost any surface within 
the water, as that of rocks and the sides of the aquarium, exhibits 
the same phenomenon. Neither are they free bubbles afloat in the 
water which happen to attach themselves by contact to the bodies of 
fishes—though this may occur and simulate, in any water, the appear- 
ance under discussion—because the same occurrence takes place after 
all free bubbles have been allowed to rise and escape and fish are 
immersed in perfectly clear and quiet water. The gas is a precipitate 
from the water itself, in which it must have been in solution. At 

first, while the bubbles are very small, they are quite closely adherent 
and the fish may execute rapid movements without dislodging them. 
As they grow larger they detach themselves readily and rise to dissi- 
pate at the surface. A sudden movement will release a cloud of 
hundreds or thousands of bubbles. A few seconds’ removal of the 
fish from the water will completely dissipate all the bubbles, but after 
its return to the water they are soon formed again in their usual 
abundance. In fact, these bubbles are more or less a feature of all 

the fishes as long as the latter remain in water of this quality. . 
The gas in the tissues, which manifests itself in blebs of the greatest 

diversity in size and location, does not appear immediately, but only 
after several hours at the earliest. The blebs may arise at any point, 
the favorite seats being the fins and the head (fig. 1, pl. 1). This lesion 
consists merely of a local accumulation of gas in or beneath the skin, the 

outer layer of which is often stretched to an attenuated thinness by the 
expansive pressure. If the so-called “‘ slime” of the skin is abundant, 
bubbles may form within it, in which case they are small and numerous. 
The tautog has an abundance of this slime and presents a characteristic 
picture after a reaction of several hours. The bubbles tend to buoy 
the slime and tear it from the body; it is partly separated in long 
streamers, which remain attached at one end while they float suspended 
in the water, buoyed by the bubbles which cling to the surface and 
are embedded within the substance. This fish takes on, after about 

an hour, a strikingly ragged and tattered appearance, which is shown 
by no other species save the cunner. In fact, each species exhibits the 
external gaseous lesions in a way more or less peculiar to itself. The 
tomcod is especially prone to develop a few extraordinarily large 
vesicles of gas in its fin membrane. The buoyant action of these is 
often considerable, and when they are present in the caudal or last dor- 
sals they tilt the fish out of position and require a constant effort to 
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overcome their effects. The tautog, besides the appearances cited, has 
almost invariably small elongate blebs between the rays of the pectoral 
and usually.also the caudal fin. The small sculpin (JZyoxocephalus 
wneus) seldom fails to develop in the skin of the belly an emphysema 
of a honeycomb structure; and often in the later stages, by coalescence 
or enlargement, vesicles containing several cubic centimeters of gas 
may form, floating the fish belly upward long before it finally succumbs. 

Very young puffers (Spherotdes maculatus, fig. 1, pl. 1), when only 
half an inch long, develop vesicles at the base of the caudal fin some- 
times as large as the entire body of the fish, which buoy it to the 
surface and keep it there in spite of its struggles to descend. The 
pipe-fish (Siphostoma fuscum) usually shows vesicles about the snout. 
In the seup (Stenotomus chrysops), both large and small (2-inch), the 
first indication of the presence of gas is seen in the protrusion of the 
eyeballs, bringing about the condition known as pop-eye. 

These external lesions, however, though interesting and important 
in their bearing on the explanation of the disease, are not sufficient to 
cause death. Aside from some occasional bloody streaks in the fins, 

eyes, or muscles, neither constant nor characteristic, no external lesions 

other than these are to be found and no adequate cause of death is to 
be seen. It is on laying open the dead or dying specimens that the 
fatal lesion is disclosed. A remarkable and striking picture presents. 
The blood vessels contain notable quantities of free gas, the amounts 
varying greatly, from a few small bubbles scattered through the larger 
vessels to a quantity which may distend the bulbus of the heart even 
to several times its normal bulk, stretching its walls to a thin mem- 
brane, tense and firm with the pressure of the gas contained to the 
entire exclusion of the blood, the whole resembling the air bladder of 
a small fish. The auricle may be still beating without propelling any 
blood. The fish may live for some time, probably for days, even after 
considerable quantities of gas have separated; for upon killing and 
opening scup not yet in the death struggle the gas has been plainly 
discerned. The walls of the auricle and ventricle may be emphysema- 
tous. The branchial artery or ventral aorta is often empty of blood 
and tense with the pressure of gas, while in the gills is found perhaps 
the most constant and significant lesion. The main vessel of the gill 
filament usually has its lumen filled with gas (fig. 2, pl. 1), which is 

often seen just entering the capillaries that branch from this vessel. 
But these capillaries it seldom fills. The gas plugs of the gill fila- 
ments are usually present—though not always-—even when the evi- 
dences of gas within the body are not very marked. A fatal embolism 
results, and death is due to stasis.* When nearly all the filaments are 

atn these typical cases of embolized gill filaments and of a distended heart, no assumption of any 

form of initial cardiac paralysis seems necessary. The stasis must haye occurred in spite of cardiac 

effort. 
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well filled with gas the condition modifies considerably the macroscopic 
appearance of the gill, and in fishes of some size the individual emboli 
may be seen on careful inspection by the naked eye. 

The gas has not been observed in the capillaries of the body, but is 
confined to the larger vessels of the systemic circulation and the gills. 
It does not distend the veins, though bubbles may be seen in them. 
In sculpins in full roe the arteries ramifying over the surface of the 
ovary attract immediate attention by their appearance as pale blood- 
less streaks in contrast with the green background of the ovary and 
the dark red of the veins which accompany them. Gas bubbles may 
be seen in the pyloric cceca, in the walls of the intestine, and also 
within the intestine itself, though these latter may be due to other 
causes. 

CAUSE OF THE GAS DISEASE IN FISHES. 

POSSIBILITY OF INFECTION BY GAS-PRODUCING BACTERIA. 

The inference to which all the gas symptoms at first give rise, of 
infection with gas-producing species of bacteria, has been negatived 
by repeated attempts to obtain cultures from the blood and tissues of 
affected fishes, among both the Woods Hole marine formsand those of 
fresh water. The microscope gives no evidence of infection, and inocu- 
lated culture media remain sterile. The Woods Hole sea water suf- 
fered no unusual pollution and the bacterial count at the intake in 
January and February averaged only 191 per cubic centimeter. The 
rapidity of the pathologic process, furthermore, contraindicates 
infection. 

ABNORMAL GAS CONTENT OF WATER IN WHICH THE DISEASE OCCURS. 

The sea water in which fishes die with these described lesions always 
has an extraordinary gaseous content. At the Woods Hole station it 
had passed through a pumping plant which elevated it to storage tanks 
to provide a gravity flow for aquarium and hatching purposes. Steam 
pumps took the water from the sea through a long suction pipe and 

forced it to a height of about 18 feet into tanks, from which it flowed 
to the aquaria and hatching boxes. At the point of intake the sea 
water was of normal quality and fishes lived in it without unusual 
symptoms. The suction pipe was of wood, had been long in use, and 
by deterioration had developed areas of porosity or open leaks, so 
that air continually gained access to the pipe and could readily be 
demonstrated at the pump, which forced a mixture of water and large 
quantities of air bubbles instead of a solid body of water. Immedi- 
ately upon passing the pump this air and‘water came into a region of 
about 8 pounds hydrostatic pressure in addition to that of the atmos- 
phere, and continued under this pressure through a long stretch of 
level water main. As the sea water was approximately saturated with 
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air at the intake it inevitably acquired a supersaturation on its journey 
from the pump to the storage tanks, due to the presence of air and the 
increase of pressure. In the storage tanks there was but slight 
exposure to the atmosphere and from them the water reached the 
aquaria containing its excess of air. In the aquarium tanks the water 
gives some evidence of its unusual condition in the form of precipi- 
tated bubbles of gas which gather on all solid surfaces in contact with 
the water, and in a minute effervescence which is barely visible when 

its perfectly smooth, unbroken surface is carefully observed. The 
actual effect of the release of these bubbles is to diminish but inappre- 
ciably the degree of excess while the flow is continuous, for the con- 

stant inflow is bringing new supplies of the supersaturated water. 
Influence on respiration of jishes.—The gill apparatus of fishes, for 

the osmotic interchange of gases which keeps the blood purified, is 
presumably adjusted to water the gases of which were dissolved at 
atmospheric pressure. The gills of any fishes in this aquarium water 
are therefore subjected to an osmotic pressure higher than any to 
which they were habituated in nature. Osmosis is accelerated and 

the blood takes up unusual quantities of air. The goal toward which 
the process tends is the same degree of supersaturation on one side of 
the gill membrane as on the other. In other words, the osmotic press- 
ure on the two sides tends to equalize, and, inasmuch as blood and 
water have approximately the same saturation point, the blood stream 
tends to acquire the same excess of air as the water, or to become 
actually supersaturated with air. This is believed to be what actually 
takes place. The circulation becomes supersaturated. 

In cases where fishes are brought up from considerable depths and 
confined in this water, the great reduction of pressure acting on the 
gas in the air-bladder and tissues permits the expansion of this gas. 

There is an attempt on the part of the fish to remove this excess gas, 
first by absorption into the blood and second by osmosis through the 
gills. But the second part of the process is inhibited by the already 
high gas content of the water in which the fish are placed. Thus in 
these fishes the supersaturation of the blood is more readily brought 

about. 
The subsequent release of gas within the vessels is to be explained 

chiefly by temperature changes within the blood. While fishes are 
cold-blooded animals, their body temperature is not exactly uniform 

with that of the surrounding medium. The combustion involved in 
the life processes implies the evolution of heat, and this heat is appre- 
ciable and has been measured. The venous circulation shows the 
highest temperature, and in fishes of several common marine species 
has been found to be from 2° to 12° F. warmer than the surrounding 
water (J. H. Kidder, 1879). Between the gills and the systemic 
veins, then, the blood undergoes a greater or less elevation of temper- 
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ature, for in its course through the gills it must be cooled to or nearly 
to the temperature of the water. Its stream is too thin and it is too 
intimately exposed to the water to maintain an appreciably higher 
temperature. The blood, then, before it can return a second time to 
the gills, undergoes a rise in temperature, and as the solyent power of 
liquids decreases with increase of temperature, this rise tends toward 
the release in gaseous form of some of the dissolved air. No doubt 
the amount released is small per unit of time, but the free gas can not 
be reabsorbed and the process of release is continuous, so that a fatal 
embolism is only a question of time. 

This seems a fairly satisfactory explanation of the means by which 
the gas arrives free within the blood vessels. It requires the assump- 
tion that in water of normal condition with respect to dissolved air 
the blood of fishes does not become completely saturated in the gills— 
else gas would be thrown out constantly by the higher temperature of 
the systemic circulation, which is of course contrary to fact. There 
is experimental proof that in mammals ordinary respiration does not 
saturate the blood—that is, that all the oxygen which it is capable of 
holding under the conditions does not enter it (L. Fredericq, 1896; 

O. Hammarsten, 1901, 531). That the observation holds good for fishes 
is extremely probable. It must further be assumed that under the 
conditions of supersaturation existing in the Woods Hole water the 
blood does take up all the air it will hold at its temperature in the 
gills; or, if it falls short of this, that it takes up more than it can hold 
at the maximum temperature to be encountered in its circulation 
through the body. This latter supposition is the more probable and, 
while no determinations support it, it is thoroughly in accord with 
the facts and may be provisionally accepted. | 
Temperature is not the sole cause which may play a part in the pre- 

cipitation of the gas. For the separation of the solute, or dissolved 
substance, from a supersaturated solvent, there must be a nucleus 
about which the precipitating dissolved particles may gather—an 
excitant to start the process of precipitation. This is strikingly 
illustrated by supersaturated solutions of certain salts. A crystal of 
the same salt as that dissolved when introduced into such a solution 
will cause the immediate separation of this salt, which gathers about 
the crystal as a nucleus. Likewise water may be heated, in a per- 
fectly clean and smooth flask, above the boiling point without ebulli- 
tion. If a solid foreign particle, such as a fragment of pumice stone, 
be dropped into the flask, boiling instantly begins. ‘To apply this 
principle to the present case, the minute floating corpuscles may be 
considered as the nuclei for the separation of gas from blood, which 

is supersaturated with it. The difference in temperature is the more 
important and fundamental cause of the release of gas, while doubtless 
the corpuscles at least provide Joc? for the change of state. 

F. C. 1904—23 
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The time required for a fatal result depends primarily on the degree 
of excess. Death has been observed within three hours after intro- 
duction of a healthy fish into the abnormal water, but in this case the 
exact excess is unknown, and there was no autopsy. At 10° C. and 
an excess of 6c. c. of nitrogen and 2 c. c. of oxygen per liter, a hake 
was killed at the end of 8 hours, and embolic gas under pressure in 
the heart was observed immediately after death. Ten hours fre- 
quently suffices fer this result. Species differ in susceptibility. 

Identity of gas in the blood vessels, external vesicles, and water.— 
Some relation of identity or source between the several gases within 
the blood vessels, in the external blebs, and that which separates 
directly from the water upon the fishes is at once inferred as prob- 
able, and the gas of all the lesions would seem to be derived from the 
water. The following four samples were determined by the United 
States Bureau of Chemistry, the first three collected in February. 
The merely adherent bubbles which formed on the exterior of the 
fishes had the following composition: 

Per cent. 

Garbonsdiosmid) <2 fa. 2G sas San eae Se eee aie ne ee eae me 1. 03 

Osyigemis olf se Nese Se th seetine asses Melee eee Nes re ee eee 17.58 

INDO els us tinct eS SSSR coe het See ae eee 81. 39 

A sample precipitated upon blocks of wood, no fishes being in the 
water, consisted of: 

Per cent. 

Carbon. diomid: 2-522. = 256 Sets aoe ome eee cee eee 0.58 

Oxye@enial A 2552s w soe eae ee ee en eee eee ee ae nEenEEY 

INVORON SS 2. L Seek ec Sol ck ce ocicln crs tmeieelen iia soc e eee mere eee 76. 55 

The difference between the carbon dioxid and oxygen in these two 
samples should be referred to the respiration of the fishes, present in 
the first case and absent in the second. The gas from the large ves- 
icles on the belly of the small sculpin (J/yowocephalus aeneus) was as 
follows: 

Per cent. 

Carbon. diosa 52: Bee ro es ES hs Se a eee 3. 78 

Omyoenids 528 eh ao Be as eee sean eee eee ete eee eae 18. 09 

INDtROPEN 2° Se ete seed Soe ee ae ees eee ie yee eee 78.13 

In this the oxygen is diminished and the carbon dioxid increased by 
oxidation of organic matter in the tissues. Methane, hydrogen, or 
carbon monoxid were not present in any of these samples. 
A sample collected in September from the water alone showed: 

Per cent. 

Carbon. dioxid=i 223i 5 32. ee eee ee eee ee 0.4 

Omypen. 62:41 35 eed Uk See ee 2 ee eee ae ae 

Nitreren: ..2- 45, 22.0.5 te cp eine ae ee eee ee see a 79.0 

The gas is evidently nothing more than the constituents of air, the 
proportions varying more or less from those of the atmosphere. 
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The quantities actually dissolved in the water were first determined 
from a sealed and transported sample taken in September during the 
progress of the disease. The results are probably not perfectly accu- 
rate, because of the age of the sample. By reference to Table II, 
page 373, it is seen that this water had an excess of nitrogen of 2.2 c. c. 
per liter, and was a little less than saturated with oxygen. The time 
which elapsed between the taking and the determination of the sample, 
however, probably removed oxygen by oxidation, and there may have 
been an original excess of this gas as well as nitrogen. 

Elimination of the disease by reducing gas content of water.—The 
replacement of the old suction pipe with a new impervious one abol- 
ished all signs of the gas disease at Woods Hole. Determinations made 
-upon the water of the aquarium after air had been intentionally admit- 
ted to this new suction pipe showed definite and considerable excesses 
of both nitrogen and oxygen, these determinations being made at 
the station upon freshly taken samples. The gas was boiled from 
the water by the Tiemann and Preusse modification of Reichardt’s appa- 
ratus (Hempel, 1902, p. 10) and determined by absorption, the residue 
after removal of carbon dioxid and oxygen being considered as nitro- 
gen. There appeared an excess of both nitrogen and oxygen cf some 
3 to 6c. c. per liter of water in the case of nitrogen, and of 1.5 to 2.5 
ce. c. of oxygen. This condition of the water killed 6 hake in from 8 

to 20 hours. The figures are probably somewhat greater than those 
for the conditions of the old leaking suction pipe, which may be repre- 

sented by an excess of about 2 c. ¢. of nitrogen per liter, and of some- 
what less than 1c. c. of oxygen. The water under the experimental 

conditions referred to with the new suction pipe had exactly the same 
‘effect upon fishes as the water during the service of the pervious 
,wooden suction pipe, save that it was more rapidly fatal. The dead 
fishes showed all the described lesions and symptoms. It is left beyond 
question that the gases of the pure atmosphere are one of the efiicient 
factors in the causation of the gas disease. 

Exposure of the water to the atmosphere at atmospheric pressure 
removes the excess of air with a rapidity dependent on the degree 
of this exposure. Whenever by the mechanical arrangement of the 
delivery pipes at the aquaria the inflow of water was exposed, as when 
a strong jet was allowed to impinge upon the surface of the aquarium 
level, carrying in many bubbles of free air, the lesions on the fishes 
were more slowly produced, and the fatal result was postponed. The 
process of exposure deaerated the water, and had only to be made 
thorough enough to correct it completely by removing the excess. 
Thus, if the inflow was made to pass through a strainer elevated several 
feet above the aquaria, so that the water was divided into many very 
slender streams, which compelled intimate contact with the air during 
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the drop and in the splash at the surface, all mortality and symptoms 
of gas could be prevented. From water standing without flow in 
ordinary containers the excess of course finally disappeared, but in the 
large Woods Hole aquaria signs of excess were still evident after seven 
days. <A cylindrical glass hatching jar of about 23 gallons capacity, 
after filling with supersaturated water, required to stand two or three 
days before this water failed to produce an external precipitation on the 
body of a tomeod immersed in it as a test. 

ROLES OF NITROGEN AND OXYGEN IN CAUSATION OF THE DISEASE. 

Some consideration may now be given to the separate réles of the 
two gases nitrogen and oxygen in the disease. A reference to Table 
II, page 373, shows that the gas from the fixed gas lesions, that is, from 
the exophthalmia, from the fin blebs, and particularly from the cham- 
bers of the heart, is very high in nitrogen. 

The sample from the sacs of rainbow-trout fry was taken from 
specimens preserved in formalin and some oxygen may have been lost 
on this account. All the others were from fresh material. 

The samples upon which these figures are based were very small, and 
in obtaining them it was impossible to exclude with certainty all con- 
tamination from atmospheric sources. In each case a part of the small 
percentage of oxygen found certainly came directly from the air. 
The sample from the eyes of scup was most lable to this error. That 
from the hearts of various fishes indicates that the gas which causes 
the fatal embolism in the vessels is almost pure nitrogen, and samples 
from this source more accurately represent the gas as released from 
the blood than those from the external blebs or the tissues about the 
eyes. The one sample of the latter sort obtained was largely from 

scup in which gas had inflated the conjunctiva so that this gas was 
separated from the water only by a very thin transparent membrane, 

through which oxygen from the water may have diffused. Likewise 
all the fin blebs have but a similar osmotic membrane protecting the 
contained gas from changes in its original composition. The heart 
gas, however, doubtless represents solely a direct precipitation from 
the blood. It would appear, then, that it is the nitrogen gas chiefly, 
if not solely, which plays the essential part in the disease. The 

gas from the supersaturated blood is certainly not in pro- 
portions analogous to that of the separation of nitrogen and oxygen 

from water supersaturated with air. In air-saturated water the oxy- 
gen is about 33 per cent of the total oxygen and nitrogen dissolved. 
In water air-supersaturated under the mechanical conditions here 
described the percentage of oxygen dissolved is slightly less, for the 
excess is not taken up in the same proportions that it is from the atmos- 
phere. When unsaturated water is shaken with air at ordinary pres- 
sure, the residue of undissolved gas is richer in nitrogen than the 

separation of 
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atmosphere. But in this mechanically induced supersaturation frag- 
ments of the atmosphere are forced bodily into solution in their 
entirety, and the dissolved content is increased by nitrogen and oxy- 
gen in atmospheric proportions, 79+21, instead of in dissolved pro- 
portions, 67+33. When the excess of these two gases escapes spon- 
taneously from the water the oxygen has about the atmospheric 
relation to the nitrogen, 1. &., about 21 per cent of the total, notwith- 
standing that while in solution the oxygen is more than 30 per cent of 
the total of these two. In other words the excess goes in as air and 
comes out as air. Thus the actual analyses already cited (p. 354) of 
precipitated gas from Woods Hole water, show the proportion of oxy- 
gen to be about as in air. 

Since the blood does not release its supersaturation in this way, it is 
at once suggested that the hemoglobin capacity for oxygen modifies 
the effect of the water so far as the supersaturation with oxygen is 
concerned. It would appear that the corpuscles can take up more 
than the usual amount of oxygen and that the increment is not thrown 
out by the rise in temperature. It remains to study experimentally 
the effect upon fishes of water in which the supersaturation is with 
oxygen alone. Some evidence is afforded by an instance of such a 
supersaturation, naturally occurring, in a pond containing trout. At 
the Cold Spring Harbor Station of the New York Forest, Fish, and 
Game Commission, the springs which chiefly supply the station make 
immediately a shallow pond of considerable size. In the spring of 
1904 the bottom of this pond became heavily overgrown with green 

alow, chiefly with a species of Spirogyra. Presumably from these 
alow, the water about the middle of the pond acquired an excess of 
oxygen of 3c. ¢. per liter, while the nitrogen content remained nor- 
mal, or but slightly in excess. Remote portions of the pond were 
normal in oxygen. Large trout lived in it in good condition and 

showed no gas symptoms, but the fact lacks conclusiveness since they 
had access to normal water, which they doubtless frequented. It is 
probable, however, that a large excess of oxygen is required to pro- 
duce untoward results from this gas alone. In the conditions at Woods 
Hole, while the excess was of both oxygen and nitrogen, 1t is prob- 
able that the damage was done by the latter eas alone. 

RELATION OF GAS DISEASE TO TEMPERATURE AND PRESSURE. 

When water is here described as containing an excess of air, or an 
excess of oxygen or nitrogen, a definite relation of the quantity of gas 
to temperature and pressure is of course connoted. It is hardly 
necessary to insist that dissolved gas only is referred to, for loose 
bubbles present are not really in the water, though they may be 
beneath its surface or within its volume. The gas-disease process, 
then, bears an intimate relation to temperature and pressure. Ifa 
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given quantity of dissolved air per unit of water, at a given tempera- 
ture and pressure, occasions a fatal process among fishes, a sufficient 
increase in the pressure or decrease in the temperature may render the 
water perfectly harmless to fishes; but it does so by abolishing the 
excess of air, though no change occurs in the absolute quantity of air 
concerned. The temperature factor alone is not so easily varied, and 
no direct experiments have been made involving it, but the statement 
above can hardly fail to be corroborated by such tests. For the pres- 
sure factor some interesting experimental facts have been obtained. 

Seup placed in live boxes at or near the top of a reservoir storage 
tank of the Woods Hole water which was causing gas symptoms in 
aquaria were usually killed within twenty-four hours, the characteris- 
tic embolism and external symptoms always present. At the bottom 
of this tank, the depth of water being 8 or 9 feet, several days were 
required to produce the symptoms, and death occurred only after a 
still longer time. At half the depth the results were intermediate. 
There was a constant flow of water through the tank and it was evi- 
dently the hydrostatic pressure which inhibited the usual process. 
Carrying these observations further, a large glass jar was arranged to 

hold aquarium water with a constant flow and under a pressure vary- 
ing between 6 and 7 pounds per square inch in addition to atmos- 
pheric pressure. Five adult scup were placed in this jar and remained 
alive under the pressure, without food, for twenty-nine days without. 
developing any gas symptoms. The same water which flowed through 
the jar would at the beginning of the experiment at atmospheric pres- 
sure produce external lesions within twenty-four hours and was fatal 
within two or three days, the time varying considerably. After 
removal of pressure at the end of the experiment, all the five scup 
died within five days with free gas in the vessels of each. They were 
fed for the first time on the fourth day after the removal of pressure. 
During various experiments at Woods Hole some evidence was inci- 
dentally brought out indicating that starvation retarded the gas-disease 

process. This it may be conceived to do by a general lowering of 
metabolism. 

Except under experimental conditions, no cases of as disease caused 
by reduction of pressure alone have been observed by the writers, and 
it is doubtful whether any occur. In a former paper by one of us 
(Gorham, 1899) it was thought that the reduction of pressure was the 
only cause. The factor of the supersaturation of the water was not 
recognized at that time. From experiments performed in connection 
with that former work and new ones in connection with the present 
study we are sure that mere reduction of hydrostatic pressure—that is, 
the reduction incident on bringing fishes to the surface of the water— 
is not sufficient to produce the disease in those fishes which have been 
studied. A number of scup were kept ina live car at the surface of the 
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water outside the hatchery for twenty-four days and nosymptoms of the 
disease appeared. At the end of this time, when placed in the super- 
saturated water of the aquaria, the same scup died quickly, with all 
the symptoms of gas disease. There is a considerable reduction of 
pressure brought about in bringing scup from their natural depths 
(2 to 20 fathoms) to the surface. The pressure at 54 fathoms is twice 
that at the surface. But the fish can accommodate themselves to this 
reduction. The increased volume of gas in the air bladder is dimin- 
ished through absorption by the blood, and the gills remove it by 
osmosis to the sea water. 

Experimentally, however, reduction of pressure below that of the 
atmosphere is sufficient to produce the disease. The experiments 
reported in the previous paper (Gorham, 1899), which have beeti 
repeated and extended, demonstrate this. They were carried on by 
placing fishes in sea water in a large jar from which the air could be 
exhausted by a pump, and the vacuum secured measured by a gauge. 
Fishes could be killed very quickly (forty-four minutes) by a rapid 
reduction of the pressure to about 20 inches of vacuum, or about 
one-third of an atmosphere. These fishes gave the symptoms of gas 
disease such as the presence of a gas bubble in the heart and gas in 
the other vessels. By a less reduction, or by a series of reductions 
with periods of rest between, it was possible to bring about the for- 
mation of the external lesions of the disease, such as pop-eve, blebs in 
the fins, etc. Similarly an increase of pressure, brought about by 

forcing air into this same jar or by subjecting fishes to the pressure of 
a considerable depth of water, will cure or prevent the disease. Symp- 
toms of the disease such as protruding eyes and blebs on the fins, which 
have been caused by placing fishes in supersaturated water, will disap- 
pear when the fishes are placed under these conditions of increased 
pressure. It should be said, however, that the presence or absence of 
an air bladder is probably important in determining the presence or 
absence of free gas within the blood vessels of fishes drawn from 
depths to the surface. There seems to be no reason why such fishes 
lacking an air bladder should show embolic gas or any free gas which 
was not free at the beginning of the change of depth. As far as the 
writers are aware, no observations have been made or are of record. 

While the saturation point of both water and blood at great depths is 
tremendously increased, deep waters do not have a greater air content 
than surface waters. They have, in fact, less of oxygen, and of nitrogen 
approximately the same as or less than surface waters, but never more. 
(Dittmar, 1884, p. 225.) This follows from the fact that the air in 

deep waters was taken up at the surface, and that the oxygen may 

be constantly diminished by oxidation processes while the nitrogen 
remains unchanged. The blood of deep-sea fishes without air bladders 
should never, therefore, contain more air than it can hold at the 
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coldest surface water. As for pressure conditions, then, no such deep- 
sea fish should liberate air from its blood when brought to the surface. 
Since, however, its habitat may be water whose nitrogen was dissolved 
at a low temperature, and it may be brought up into comparatively 
warm surface water, there exist theoretical conditions in which this 

result would be possible. That it actually occurs is unlikely, but is 
a matter for observation. The air-bladder factor has not been 
thoroughly worked out in the present study and is an interesting field 

for further experiment. 

Although under these experimental conditions it is possible to pro- 
duce the gas disease by reduction of pressure alone, yet the conditions 
are quite different from those which obtain when fishes are brought to 
the surface from depths. Fishes are in the habit of coming to the 
surface for short periods under natural conditions. They can accom- 
modate themselves for short intervals, at least, to changes in pressure 
ranging from that at the surface to that of considerable depths, 
though the amount of gas to be eliminated when a fish with an air 
bladder comes to the surface is very large. When forcibly drawn up 
from considerable depths great changes take place, for the eyes bulge 
from the head and sometimes completely out of the sockets, the fish 
is often ‘‘ poke-blown,” the stomach and other viscera pushed into the 
cavity of the mouth, and the air bladder expanded or ruptured. The 
removal of pressure causes the free gas always present within the 
body to expand, and occasions displacement of tissues and organs. 
It is an interesting question whether such fishes have free gas within 

the blood vessels. 
When the pressure is reduced below that of the surface, and quite 

rapidly, we would expect that the fish’s powers of accommodation 
would be overstepped and they would not be able to take care of the 
surplus gas so quickly produced. No opportunity for adjustment is 
given. Still more when a fish is brought from a considerable depth 

and confined at the surface in water which is already supersaturated 
with gas, the gills would be unable to discharge the excess from the 
blood and the production of the gas disease would be hastened. 

On the other hand, that the supersaturation of the water alone with- 

out the reduction of pressure is sufficient to produce the disease, we 
have abundant evidence. Surface fishes like /wadulus, usually quite 
hardy, succumb to the effects of the supersaturated water. Fresh- 
water fishes, like the trout, which have never been subjected to any 

decrease of pressure, quickly show the effects of supersaturation. 

CONCLUSIONS. 

In the light of these facts it seems to follow theoretically that no 
matter how great the quantity of air dissolved in water no gas disease 
‘an appear, provided the pressure is high enough; and conversely, no 
matter how high the pressure the gas disease will appear, provided 
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the quantity of air dissolved is great enough. Supposing the temper- 
ature constant, it is the interrelation of the dissolved air factor and 

the pressure factor which determines the fact of the excess, and since 
the condition of excess of air is to be defined only as a preponderance 
of the dissolved air factor over the pressure factor, the cause of the 
gas disease may be defined broadly as due to an excess of air; and 
more narrowly, since there is much evidence that nitrogen alone is 
essentially concerned, as due to an excess of nitrogen. 

SUPERSATURATION OF NATURAL WATERS. 

The symptoms and fatality at Woods Hole were the result of 
artificial conditions. A modification by the hand of man of the condi- 
tions under which air is usually taken up by the water resulted in an 

excess of the air so takenup. The pertinent question will immediately 
suggest itself whether natural waters ever acquire a similar excess, or 
any excess at all, of air or of the constituents of air. Such excesses 
are found to occur. Natural springs of water and flowing wells are 
known to emit a gas, sometimes in considerable quantities, which has 

approximately the composition of air. These are not very common. 
Conditions at Erwin, Tenn.—Such a spring occurs on the reserya- 

tion at the Fisheries Station at Erwin, Tenn., in a limestone region 
near the foot of a considerable mountain ridge. This spring has a 
superficial area of about 600 square feet and its maximum depth is 
about 4 feet. The bottom is partly of mud, partly of gravel and the 
outcropping of the limestone strata. The water wells up chiefly from 
the gravel, and from each wellspring a quantity of gas in large bub- 
bles is evolved at intervals of a few moments. The gravelly bottom 
about the sources of water holds mechanically large amounts of gas, 
for, upon tapping it gently with a stick, an unusually large quantity is 
liberated-and comes bubbling up through the water. The evolution 
of gas then ceases for a longer period than usual, but begins again 
spontaneously within a few minutes. This periodical delivery of gas 
continues day and night at all seasons. Evidently there is a constant 
flow of gas accompanying the flow of water and at all times in the 
earth or gravel beneath the spring and through which the water rises 
are entangled large quantities of gas, a small fraction of which is 
evolved every few minutes as the pressure beneath determines. 

This gas is air with the nitrogen and carbon dioxid considerably 
increased. (Table I, p. 372, sample 1.) As springs do not usually 
discharge both water and free air, the original access of air is of more 
than passing interest. It is evident that it must be mainly derived 
from the atmosphere. 

The region about this spring is mountainous and largely of a lime- 

stone formation, in which caverns have been formed by the usual 
process of solution of the limestone by water containing carbon dioxid. 
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The surface water percolates through cavernous limestone. An aspi- 
rating effect is probably produced by the flow through fissures and 
narrow channels which have access to air spaces, and the air is sucked 
in and mingled with the down-flowing water, which it accompanies to 

the mouth of the spring. During the journey a diminution of the 
oxygen may occur from oxidation, which may reasonably explain the 
modified proportions of these gases. Though the mountainous region 

referred to abounds in springs, only a single other bearing air was 
found, and this a small one by the roadside. 

Air-bearing springs or wells of this character are to be distinguished 
from the ‘* breathing” or ‘‘ blowing” wells abundant in some sections, 
which alternately emit and suck in air from causes among which 
variations in the barometer are important. In Nebraska many wells 
having this remarkable peculiarity occur, and have been described by 
the United States Geological Survey (E. H. Barbour, 1899). The 
springs of supersaturation which deliver bubbles of air constantly are 
probably unrelated to breathing wells and, as far as known, pass the 
air in one direction only. 

The water of this Tennessee spring was apparently of excellent sani- 

tary quality—clear, cold (about 12° C.), slightly alkaline, and con- 
tained an excess of nitrogen, but not of oxygen. It was slowly fatal 

to fishes placed directly within the spring. Trout fry between 1 and 
2 inches in length were killed by it sometimes within a day or two, 
although some individuals would survive in it for weeks. On fish of 
this small size no internal gas within the vessels was in any case 
demonstrated with certainty. Neither were external symptoms usually 
present, but in the hatchery troughs supplied by the spring they were 
more frequent and sometimes extremely conspicuous, consisting of 
emphysema of the skin, either single cysts of gas, sometimes of rela- 
tively great size, smaller multiple cysts, or small blisters of gas, which 
usually had their seat upon the head or mucous membrane of the 
mouth cavity. Apparently the only inconvenience the fry experi- 

enced from these was a mechanical one. The buoyancy of the gas 
was often great enough to keep them constantly at the surface, and 
its unequal lateral distribution gave them a list to one side or the other. 
They did not appear to be materially weakened. 

When older trout, yearling rainbows 6 to 8 inches in length, were 
introduced into this spring, symptoms more closely resembling those 
at Woods Hole resulted. Death occurred with moderate symptoms of 
external gas, with gas free in the heart, though not abundant enough 
to cause distention, and with emboli of gas in the gill filaments. The 

susceptibility of species varied widely, and gold-fish were not affected 
during a trial of sixteen days, while other cyprinoids suecumbed almost 
as readily as the trout. These experiments with fishes in the spring 
were made in live boxes and were controlled by the same or similar 
boxes in the spring water after it had passed from the spring and been 
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improved or corrected by exposure to the air, and these controls 
suffered no loss. 

Determinations of the degree of excess of nitrogen in the Erwin 
water have not been made on freshly taken samples. The origin of 
the excess is to be looked for in the rising gas and the necessary pres- 
sure factor in the weight of the column of springing water. The air 
bubbles are presumably mingled with this water for a distance below 
the restricted areas of emergence in the spring in its subterranean 
course and even the whole distance back to its surface origin. The 
greatest depth reached by the water beneath the spring is unknown, 
but is estimated from the geology of the region to be at least 100 feet, 
and may be several hundred. ‘This depth represents the height of the 
column of water, the pressure of which is operating constantly to 
force the air bubbles into solution. The supply of bubbles is abun- 

dant and never failing, and the water is bound to take up more air 
than it can hold when it reaches the surface and becomes exposed to 
the atmosphere at atmospheric pressure only. Here the excess begins 
to escape; and as the spring is shallow and well exposed, this process 
is rapid; yet the constant flow keeps the body of water constantly 
supersaturated.. In flowing away from the spring in shallow exposed 
channels the water soon corrects itself, becoming normal and harmless 
to fishes. By applying devices in the hatehery, thoroughly exposing 

to the air the water supplying the troughs, the gas symptoms disap- 
peared and the losses were reduced to the normal for all fish-cultural 
operations. 

CONDITIONS AT NASHUA, N. H. 

At the fisheries station at Nashua, N. H., occurred still another 

case of a water supply abnormal in its air content, and here an excess 
of nitrogen coexisted with various degrees of deficiency of oxy- 
gen. The station supply came largely from rather shallow artesian 
wells, some of which entered the hatchery directly, while others were 
driven in the bottom of the nursery and rearing ponds and on the edge 
of the larger brood ponds. Many field determinations of the dissolved 
oxygen and nitrogen in the water of the Nashua station were made 

and are shown in Table IV, page 374. There appears a deficiency of 
oxygen of greater or less degree and a moderate excess of nitrogen in 

the water of every source of supply save that from the taps of the 
Nashua city service. This latter water, however, at its source in arte- 
sian wells (Pennichuck wells) is even more abnormal as to dissolved 
air than is the station water, the oxygen being less, the nitrogen about 
the same. While not insanitary for city purposes, it would doubtless 
be fatal to fishes. The aeration and deaeration it receives in the open 
stream which takes it to the reservoir adjust these abnormalities, so 
that as delivered from the service pipes it has about a normal quantity 
of air. The same adjustment occurs with the station water after it has 
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flowed through the hatchery troughs, ponds, ete., and has gathered in 
a waste brook at some distance below the hatchery and pond system, 
save that the process has not been complete enough to remove all the 
excess of nitrogen (‘‘creek water” sample, Table IV). In fact, the 
adjustment begins the instant the water emerges from the wells, and 
in most cases by the time it reaches the fishes it contains somewhat 
more oxygen and less nitrogen than at the well. The effect of the 
deaerating process on the loss of trout fry was shown by passing the 
‘‘reservoir pond water” through a finely perforated metal plate with 
a fall of about 3 feet. During a trial of nine days a trough containing 
6,000-7,000 fry lost 645, against a loss of 2,583 in a similar trough 
containing the same number, but supplied directly from the pond 
without deaeration. The process, which did not completely correct 
the water, reduced the loss 75 per cent. Complete correction would 
probably result from repeating the process or by sufficiently increas- 
ing the fall. The water of hatchery well No. 1 was completely relieved 
of its excess of nitrogen by allowing it to flow drop by drop down an 
inclined wooden plank 10 feet in length. (See Table IV, p. 574.) 

Very few of the Nashua wells delivered free gas, and these only in 
small amounts. From one of these about 500 c. ce. were delivered and 
collected during twenty days and constitute sample 2 of Table I. Only 
air gases were present. Part of the sample was tested for methane, 
unsaturated hydrocarbons, and carbon monoxide, without showing a 
trace of any of these. (Dr. D. A. Morton, Syracuse, N. Y.) The 
sample had no marked odor. The largest pond at the station, used 
chiefly as a reservoir supply and largely spring-fed, had a soft bottom 
from which occasional large bubbles rose. By ramming the mud with 
a stick, large quantities of a gas about 96 per cent nitrogen (Table I) 

could be released. Methane, which might have been expected, was 
absent. This gas seems to be of much the same origin as that from 
the air-bearing spring in Tennessee, though delivered in much smailer 
quantities, and’ may reasonably be supposed to come from a depth 

ereat enough to cause the supersaturation which existed in this pond, 

as in all the sources of water in the vicinity. 
At the Nashua Station the gas symptoms were in evidence, but were 

less marked than in either of the other described cases of the results 
of supersaturated water. Exophthalmia with presence of gas appeared 
in adult trout in ponds, and the general condition of these trout was 

poor. This condition is believed to be secondary to the supersatura- 
tion, which, while not sufficient to kill the adults directly by embolism, 

causes the protrusion of the eye and consequent inflammation. The 
partial or total blindness resulting keeps them from feeding properly, 
and as they fall off in condition and become weaker they are attacked 
by the fungus Saprolegnia. Among the deaths which resulted no 
case of free gas within the vessels was discovered. The fry showed 

occasional gas blisters externally, and in very young fry gas was fre- 
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quently to be seen within the sac. Even in the Woods Hole water 
some few fishes, and many in the spring water of a lesser supersatura- 

tion, died without evidence of sufficient internal gas to produce an 
effectual embolism or enough apparent mechanical disturbance to 
account for death. Yet these fishes no doubt died of the excess of 
air. It is possible that in these cases there were internal lesions that 
escaped observation, minute emboli of gas, for instance, in the vessels 
of the brain, onan in a number of brains eed no gas had 
reached Tee vessels. It seems probable that the metabolic func- 
tional disturbance due to the abnormal osmosis is itself suflicient to 
cause death without apparent gas symptoms. 

EXOPHTHALMIA OR “POP-EYE.” 

Though not necessarily always occurring in all cases of supersat- 
urated water, this affection is so prominent among symptoms of gas 
disease as to deserve special consideration. It is not an infallible 
sign of supersaturation. As ‘‘pop-eye” or ‘‘frog-eye” it has long 
been familiar to fish culturists, and these terms are vernacular for any 

protrusion of the eye from its orbit, whatever may be the essential 
cause. It is not a disease, but a symptom, the expression of any one 
of a variety of causes or underlying conditions. Inflammation, from 

a wound or other irritation within the orbital cavity, may cause a 
swelling of the tissues which pushes the eyeball outward from its 
position. Specimens of this sort are not very common in shallow 
natural waters. One specimen, a butter-fish (Peprilus triacanthus), 
which apparently falls in this class, was taken from the trap nets at 

Woods Hole August 3, 1903, and examined immediately by the writers. 
It showed a moderate exophthalmia on each side. The globus was 
still lenticular in shape, and on dissection under water no sign of gas 
was detected. The brain and optic nerves appeared normal. If there 
had been a traumatic injury evidence of it had disappeared. The 
inflammation was not pronounced, and while an exudate behind the 
eye was, in part at least, the immediate means of the displacement, 
the primary cause can not be given. Externally the condition simu- 

lated strongly that. caused by supersaturation, to which in this case it 
could not possibly have been due. 

Mechanical injuries alone, as a sudden blow upon the head, may 

produce an immediate protrusion of the eyeball (Hofer, 1904, p. 292). 
Among the menhaden which died from the epidemic prevailing dur- 

ing the summer of 1904 in Narragansett Bay there were many cases 
of pop-eye, due, no doubt, to the injuries received during the peculiar 
death struggles characteristic of the disease. In some cases of pop- 
eye, where gas is plainly present and responsible for the displacement, 
it is possible that some other cause than supersaturation with air may 
be concerned, though none such is definitely known to the writers. 

In the great majority of cases where gas is present the cause will be 
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found to be an excess of air, with spring waters usually an excess of 

the nitrogen of the air alone, and the location of the gas will be behind 
the eyeball. Some species of fishes are not susceptible to this symp- 
tom from supersaturated water, or at least it has not been observed in 
them. The anatomical structure and the degree of the excess seem to 
be the factors which control. Among marine fishes, the dog-fish 

(AMustelus canis) and other sharks, eels, puffers, sea-robins, the flat- 
fishes, and others do not develop typical cases, if any, while the scup, 
the king-fish (A/entictrrhus), the tautog, the cunner, the sea bass, and 

the butter-fish may exhibit it in various degrees. Of all these the 
scup (Stenotomus chrysops) shows it most readily and in extreme 
degree (Plate III). With a certain degree of excess not exactly 
known, but probably above 38 c¢. c. of nitrogen per liter, embolism 
becomes fatal before there is time for an accumulation of gas behind 
the eye. An excess of not over 2 or 3 c. c., and probably less, per 
liter is favorable to the development of the symptom, which may be 
taken to indicate a moderate excess of air. The eyeball is sometimes 
pushed almost completely out of the head (Gorham 1899, Plate 12). 
Without much displacement of the ball the conjunctiva may be raised 
and inflated into a balloon of gas projecting far out beyond the eye- 
ball (Plates I and II of this paper). 
Among fresh-water fishes salmonoids chiefly have been seen to be 

affected. The black sucker (Catostomus nigricans) showed a typical 
case at Erwin, while some cyprinoids (WVotropis galacturus and a 
Hybognathus) ander the same conditions died with the eyes normal. 
It is no doubt because not many fishes save the trout of artificial 
propagation have been observed in supersaturated fresh water that 
few fresh-water species are known to show the lesion. In brook and 
rainbow trout the pop-eye is seldom so extreme as that shown in the 
illustrations of the seup. The excess being slight, the symptom may 
grow very slowly and be present for months, or even years, impairing 
more or less the activities of the fish. Blindness frequently results, 
with accompanying increases of dark pigment inthe skin. The expos- 
ure of the eyeball makes it subject to injury, and it is sometimes bitten 
off by other fishes, or drops or sloughs away, leaving the socket empty. 

In trout fry past the sac stage a certain exophthalmia may develop 
after death if they remain in water, and the younger and smaller the 
fry the more quickly it appears. In general its development requires 
from twelve hours to three days. Evidently there is a physiological 
post-mortem accumulation of transudate behind the eye. There is ¢ 
pathologic exudate which occurs in trout fry suffering from anemia 

and this exudate may localize, sometimes in the abdominal cavity, 
‘ausing ascites, sometimes behind the eye, causing exophthalmia with- 
out gas. Fry having this form of anemia, though their eyes still be 
normal at death, more readily than healthy fry develop in water the 
post-mortem exophthalmia which in this case seems to be p»rtly physio- 
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logic and partly pathologic. Likewise among a brood of fry suffer- 
ing constant losses from supersaturated water many of the dead will 

be found with a greater or less, sometimes an extreme, exophthalmia 
without the presence of gas. It is a post-mortem occurrence, but the 
previous gas disease process seems to favor its development. All 
these cases, however, are to be carefully distinguished from the gase- 
ous exophthalmia, directly a symptom of the gas disease. 

The source of the gas behind the eye must be taken to be the blood. 
Its position appears to make it impossible that it be derived directly 
from the water. The blisters of gas which form upon the exterior of 
the body and fins seem explainable as derived from either source, and 
whether this gas has really passed through the blood of the fish or 
come through the permeable integument directly from the supersatu- 

rated water can not at present be stated, but the evidence is somewhat 
in favor of the latter view. It is probably chiefly in the large veins 
that the precipitation of the embolic gas from the blood occurs. The 
supersaturating gas is acquired at the gills, subsequent to which 
there is a fall of blood pressure. These facts make it probable that 
the peripheral circulation is supersaturated, and that an essential con- 
dition for the precipitation of gas at the periphery is supplied, though 
all the causes which combine to bring the dissolved gas in the blood 
of the capillaries free within the tissues are not clear. On the other 
hand, the presence of supersaturated water on one side of the very 
membranous covering of the fins, and on the other side tissues bathed 

in a lymph, which at the beginning is not supersaturated 
more immediate reaction by the ordinary laws of osmosis. 

, Suggests a 

THE CAISSON DISEASE ANALOGY. 

The gas disease of fishes is paralleled in man by an affection in which, 
so far as it holds, the analogy is striking. The compressed-air disease 
‘caisson illness, diver’s palsy, ete.—is caused by an increase of air pres- 

sure; with divers, by the weight of the water above; in the caisson, 

by the compression necessary to keep the water out. In so far as the 
subject sustains an extraordinary pressure the analogy does not hold, 

for the gas disease involves no necessary increase of pressure upon the 
fishes themselves. But the osmotic process of gases passing into the 
blood through the lung membranes, under compression, must be inten- 

sified according to the height of the pressure, as it is through the gill 
membranes, in supersaturation, according to the degree of the excess. 
In this and m the results the two cases are much alike. The caisson 
disease has long been known and has a considerable medical literature, 
but some uncertainty seems to have existed as to the immediate cause 
of the symptoms and of death. The mechanical effect of the compres- 
sion was supposed to be important, but recently the influence of this 

factor has been pronounced nil. Bubbles of gas in the blood vessels 
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are at the bottom of the trouble. Hill and MacLeod (1903) have the 
following to say: 

Paul Bert, by his remarkable experiments, published in 1878, proved that the true 

cause of caisson sickness is the effervescence of gas in the blood and tissue juices. 

* * * He found that this gas (nitrogen) was set free on rapid decompression and 

produced embolism in the lungs, the central nervous system, etc.; and that the 

gravity of the result depended on the height of the pressure, the length of exposure, 

and the rapidity of decompression. Healso proved that the gas set free in the tissues 

might produce local swellings and emphysema. 

Bert also found that high oxygen tension acts as a general protoplasmic poison 

arresting metabolism, depressing the body temperature, and causing the discharge 

of convulsions in mammals and finally the death of all forms of life. 

The following are a part of the summary by the same authors of 

experiments of their own: 

The cause of caisson sickness is the escape of gas bubbles in the blood vessels and 

tissue fluids on decompression. An animal exposed for four hours to 8 atm. air and 

quickly decompressed is like an opened bottle of soda water. The fluids of the body 

generally effervesce. 

The varying symptoms of caisson sickness are due to the varying seat of theairemboli. 

Young men escape caisson sickness owing to the elasticity of their tissues and 

greater facility for collateral pathways of circulation. 

The effervescence of gas in the vessels of caisson workers is of course 
largely prevented by the precautions taken, but it is the logical result 
of compression followed by rapid decompression. With fishes there 
is, unless experimentally, no question of compression or decompres- 
sion, but the gas symptoms occur under the conditions of supersatu- 
ration corresponding to compression, and no lowering or removal of 
supersaturation, corresponding to decompression, is necessary. The 
reason for this lies chiefly in the temperature factor already discussed. 
Theoretically the caisson worker should develop the effervescence 
while still under the compression, provided there is a difference of 
temperature between the systemic and pulmonary circulation and the 

exposure to compression is of long duration. This exposure is actu-. 
ally limited of course to a few hours at a time, and this may explain 

the absence of serious results during compression. 

OTHER ANIMALS SUSCEPTIBLE TO GAS DISEASE. 

Fishes are not the only aquatic animals susceptible to gas disease. 
The crustacea may survive a long time with the blood in a condition 
resembling foam, and in the lobster and king crab this has been read- 
ily observed through the abdominal shell. These latter usually live 

much longer than fishes under the same conditions of excess, but a 

lobster at Woods Hole was killed within thirty-six hours by an excess 
of about 6c. c. of nitrogen per liter. Sea spiders (Anoplodactylus), as 
observed by Mr. L. J. Cole, are readily killed, the legs becoming filled 
with the gas and the color becoming much paler than in health. Mol- 
lusks, hydroids, and some green algx also develop and emit bubbles 
which presumably originate in supersaturation. 
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EFFECT OF SUPERSATURATED WATER UPON EGGS AND FRY. 

At Woods Hole sea water which was soon fatal to adults or fishes 
approaching maturity did notaffecteggsandfry. Eggs of the cod were 
incubated for some two weeks in such water and the fry remained in it 
until planted—not more than a few days at most, it is true, but a longer 
period than would suffice to kill adults—yet neither were injured or 
showed'any gas symptoms. It is probable, however, that very young 
fry are not necessarily immune under all conditions of supersaturation. 

Bubbles of gas have been noticed in the sacs of shad fry at fish cultu- 
ral stations. Mr. J. N. Wisner (1900) reports such a case at Havre 
de Grace, Md., and the circumstances point to a leaky suction pipe, 
but nothing is known of the degree of supersaturation, if any existed. 

Theoretically it seems difficult to avoid the conclusion that oxidation 
must be attended by an elevation of temperature even in so minute a 

creature as a newly-hatched cod fry; but this elevation must be infini- 
tesimal, for the consumption of energy necessary to maintain a tem- 

perature appreciably above the surrounding water is not supposable 

in the eggs or fry. As such an elevation of the blood temperature is 
the chief cause of gas precipitation in adults, its absence in the fry 
may be taken as strongly tending to explain their immunity. On the 
other hand, a sufficiently high degree of excess may be able to cause 

a separation of gas suchas above noted among shad fry, either by direct 
osmosis or via the circulation. 

METHODS OF PREVENTING THE GAS DISEASE. 

The proper aeration of water, by artificial means if not already 

accomplished by nature, has from the beginning been recognized and 
insisted upon by fish culturists as of fundamental importance. By 
aeration was meant the process of putting the water thoroughly in 
contact with the atmosphere, so that the dissolved air would be increased 
were there any initial lack. In a proper fish-cultural sense, aeration 

more strictly meant oxygenation, for it was the oxygen alone, the 
prime necessity of fishes, which was apt to be lacking. No cases, per- 
haps, are known in which natural waters have less than their proper 
or normal amount of nitrogen. But of course the aeration process 

adds both the atmospheric gases should the water be lacking in both. 
The readily observed distress and suffocation of fishes by the exhaus- 

tion of the dissolved oxygen in unrenewed water, the efficacy of even 

the simplest means of aeration in restoring the life-supporting quality 
to the water, as well as the generally understood necessity of oxygen 
to all animals, resulted naturally in an appreciation of the value and 
necessity of aeration. There were no observed facts from which one 
would infer the opposite condition in water, an excess of one or more of 
the air gases, nor were theoretical considerations likely to lead readily 
to its conjecture. It is improbable that any symptoms or mortality 

F. C. 1904—24 
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from this cause occur in nature, for supersaturation does not arise 
suddenly and aquatic animals would avoid the regions of excess in the 
rare cases where access to them is possible. The possibility of inju- 
rious or fatal excesses of dissolved air, especially in natural waters, 
seems not to have occurred either to fish culturists or biologists. 

The two faults, excess and deficiency of air, are so correlated that 

the same process of correction applies to each. The same exposure 
to the air which aerates water with a deficiency of air deaerates water 

with an excess of air. In superaerated water, such as that of the Woods 

Hole aquaria, there may be a deaeration in the more complete sense; 
both nitrogen and oxygen are to be removed. But in hardly any case 
does the term: aeration apply in its complete signification. Oxygena- 
tion alone is usually the strict meaning. In natural waters the term 
deaeration likewise does not in most cases completely apply. Denitro- 
genation alone is the stricter meaning. Oxygenation, however, may 

accompany denitrogenation, and thus water is in the broad and looser 
sense aerated and deaerated at the same time and by the same process. 
When an actual case of air-supersaturated water confronts the fish 

culturist or the management of aquaria, the practical measures to be 
taken will suggest themselves according to the source of the excess of 
air. If a gravity plant supplied by pumps is in operation the whole 
suction system is open to suspicion of leaks. Such leaks, of course, 
give out no water but suck air, and are therefore not always easily 
recognized. By stopping the pumps and removing the proper valve 
the hydrostatic pressure may be allowed to rest back on the suction 
pipe and will speedily develop the leaks if the pipe is exposed. If it 
is underground they may not show readily, or at all. Repair of all 
the leaks will completely remedy the difficulty. The suction pipes, 

especially if wooden, may be beyond repair, in which case nothing but 
a complete renewal will entirely prevent trouble. Pending this, local 
deaeration may be practiced at each aquarium, pond, or trough sup- 
plied with the water. For an aquarium a large pan with many per- 

forations may be suspended above, the higher the better, and the 
water delivered into this. If the exposure of the slender streams and 
the splashing at the surface are not sufficient correction, the scale of 
the device has but to be increased, most conveniently by adding more 
perforated pans. The great desideratum is sufficient fall in which to 
expose the water. 
When the supersaturated supply is from springs or wells the condi- 

tion is more serious. A radical correction is impossible, for the air, 
or modified air, which causes the excess is deep in the earth and can 
not be controlled. If, as is usually the case, there is no great differ- 

ence of level between the rising water and the ponds, troughs, or 

tanks in which it is used upon fishes, it is the more difficult or impos- 
sible to completely deaerate. The natural remedy is to use the water 
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only after it has flowed a considerable distance from its source in a 
shallow open stream. Failing this it may be carried through a circuit 
of a long and wide trough, to pass finally through perforated deaerat- 
ing pans. In general a complete exposure to the atmosphere is neces- 
sary and the means for accomplishing this will vary with the conditions 
of each individual case. The deficit of oxygen is more readily supplied 
than the excess of nitrogen removed. The water eagerly takes up the 
oxygen it lacks, but the last traces of excess of nitrogen come away 

with difficulty. 
When water rises as springs or wells in the bottom of the fish ponds 

themselves, it is still more difficult of correction, and quite impossi- 
ble unless the head is strong enough to lift the water above the level 
of the surface of the pond, and so permit the adoption of the above 
measures. 

It isa fact of significance and importance, to be considered from 
the standpoint of fish culture, that spring waters may vary consider- 
ably from time to time in the amount of dissolved air they contain. 
An instance of this, recently observed, concerned the oxygen alone, a 
marked deficiency being followed after several days and subsequent to 
a heavy rain, by a fairly abundant supply. It is inferred that nitro- 

gen variations may likewise occur, and presumably changes in the 
solids in solution. Weather and seasonal conditions probably are con- 
tributing causes of this variability, but not many observations have 
been made and little is known beyond the fact, which makes it neces- 
sary not to place entire reliance on one examination of a given water. 

In three instances of gas disease at government fish-cultural stations 
the excess of air has been actually determined by analysis. In others 
similar symptoms make a presumption of a similar cause. Meager 
information of other cases of disease or mortality among fishes with 
gas symptoms indicate with more or less probability the presence of 
supersaturation. A spring at an abandoned private trout cultural 
establishment in Vermont was found to be constantly giving up large 
bubbles of air (Table I, page 372, sample 5). Trout culture was not 

successful] in this water, and the former superintendent gave a history 
of bulging eyes. Analyses were not made, but it seems extremely 
probable that this water was supersaturated. 

In 1902, at the exhibit of the United States Fish Commission at the 
Charleston Exposition, a sudden and severe loss occurred among the 
marine fishes of the aquaria. The water precipitated quantities of 

gas, and the fishes were described as showing external bubbles and 
blisters of gas. The water supply was obtained by pumps with a long 
suction. The presumption is strong that the mortality was from 
excess of air, and that its sudden disappearance was caused by a change 
in the suction pipe, which, though unwittingly, corrected undetected 
leaks. The trouble was not explainable on other grounds than these. 



B12 REPORT OF THE COMMISSIONER OF FISHERIES, 

The selection of water supplies for fish cultural or similar purposes 
should include a careful scrutiny of their quality with respect to dis- 
solved air. There are the two opposite faults to be guarded against. 
When either is extreme in degree, its recognition will not be difficult. 
But it is probable that cases will occur, and have occurred, where either 
fault is but slight, and causes no heavy losses or marked symptoms on 
its own account, while it at the same time is responsible for a gradua 

and insidious lowering of condition among the fishes which makes 
them susceptible to the sudden and rapid epidemics of bacterial or 
protozoan infection, or to the less acute attacks of higher parasites. 
In such cases the certain recognition of a slight excess of nitrogen, 
with ordinary methods of gas analysis, may require the average of a 
number of determinations. The constant ebullition of gas in bubbles 
of moderate or large size from the water sources is sufficient to cause 
suspicion of a nitrogen excess, but the absence of such bubbles is by no 
means reassuring, for supersaturation may occur in the depths of the 
spring without any of the undissolved residual gas revealing itself at 
the surface. As for the oxygen, it is not known just what content 
short of saturation completely supplies all the needs of fishes, but 
since their natural abodes, and particularly trout streams, closely 
approach saturation (Hofer 1904, pp. 157 et seq.), it is well to lay stress 
upon the desirability of maintaining a high oxygenation in fish cul- 

tural waters. For trout, and particularly the brook trout, this is 
imperative. It is probable that most spring waters are not highly 
oxygenated. Usually they take up incidentally, in the conduits or at 
delivery pipes, more or less oxygen before they are actually used as a 
fish-cultural supply, and sometimes means of aeration are specifically 
provided. So important are these that it seems not too much to say 

that devices for this express purpose should be provided in all cases 
where spring or well waters are used for salmonoids, unless repeated 
quantitative determinations made at different seasons show that the 
water can not be improved. 

Tasie I.—Showing composition of gas delivered from the bottoms of ponds, springs, or 

' wells. 

[All gas determinations by M. C. Marsh save where otherwise stated. ] 

Percentage of— | 

Source of sample. | Date. 

| 
| : Remarks | Carbon |,;; SEES | een | : 
| dioxia, ae eal Oxygen. | 

SSS 2 | 

1. Spring at Fishery, Tenn..... May, 1903 | 0.8 82.5 | 16.7. Continual evolution of 
| | _ gas in large amount. 

2. Artesian Well, Nashua, N. H.| Sept.,1903 4 | 87.8 | 11.8 | Discontinuous evolution 
| | of gas in small amount, 

3. Fish cultural pond, Nashua, Sept., 1903 .8 82.8 16. 4 | 
INS ta | 

4. Reservoir pond, Nashua, | Apr., 1904 1.4 96.3 2.3 | 
Nee: : | | | 

Db. Springyn) Vermomtcce:. tc Sept.,1903 | Trace. 87.4 | 12. 6 | 

Nos. 1, 2, and 5 were determined by the Bureau of Chemistry. 
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TaBLe II.—Showing composition of gas in lesions of the gas disease. 

Source of sample. 

Hearts of tomcod, sculpins, and 
hake at Woods Hole. 

Body of lobster, Woods Hole... 
Fin blebs of tomcod, flat-fish 
and hake. 

Eyes of exophthalmic scup, 
Woods Hole.a 

Saecs of rainbow trout fry, White 
Sulphur Springs, W. Va. 

Percentage of— 
; 2 Size of 

1 Nittoe gas sam- Remarks. 
eee ey Oxygen. |pleinc.c. 

0 97.44 2.56 3.9 | Possibly slight contamina- 
tion with atmospheric ai 
in taking sample. 

0 94.2 5.8 3.4 Do. 
92.1 058) 7.6 

0 
0 80. 4 19.0 610 

0 92.3 Cet 2.6 | Fry preserved in formalin. 

a Analysis by Dr. M. X. Sullivan. b About. 

NoTe.—None of the specimens from which gas samples were taken had been dead over thirty 
hours, and most of them a much shorter time. 
There was no sign of putrefaction. 
the fish were killed. 

During this period they were in water at 10.5° C. 
The sample from the eyes of scup was taken immediately after 

TasLE IIT.—Showing nitrogen and oxygen content (in cubic centimeters per liter, reduced 
to 0°C. and 760 mm., dry) of Woods Hole sea water under various conditions. 

4 Normal con- 
S| tent of sea 
3 water when 
es saturated 
te Actual con-| with air at Excess + or 
= tent c.c. per| the given deficit — ¢.c. 
Ey liter. fomperalure per liter. 

2 = and preyail- 
Source, Date. | 3 FS ing pressure, Remarks, 

> in ¢.c. per 
H liter. 
i 
z Dittmar. 

& | Nitro-| Oxy- Nitro- | Oxy- 
5 gen. | gen. |Nitro-| Oxy- | gen. | gen. 

1a Sen | Lene 

1904. 
Harbor under| May 9) 10.0] 12.6 | 6.0 | 12.37 | 6.39 | +0.23 | —0.39 | Harmless to fishes. 

wharf. | 

No air entering the suction. 

Hatchery tap...-..- Malye (Shiels aly 2 5.9 | 12.19 | 6.29 | +0.71 | —0.39 | Harmless to fishes. 
Aquarium tap..... May 9/ 11.0] 12.7 | 5.8 | 12.16 | 6.28 | +0.54 | —0.48 | Harmless to fishes. - 

| 

With much air entering suction. 

Aquarium tap....- May 10] 9.75) 17.73 | 8.16 | 12.54 | 6.49 | +5.19 | +1.67 Rapidly fatal to 
shes, 

Aquarium tap..... May 10] 9.75) 18.23 | 8.34 | 12.55 | 6.49 | +5.68 | +1.85 Rapidly fatal to 
fishes. 

Aquarium tap....- May 10 | 10.0 | 18.79 | 8.54 | 12.48 | 6.45 | +6.31 | +2.09 | Rapidly fatal to 
fishes. 

Aquarium tap..... May 11} 10.5 | 18.01 | 8.06 | 12.37 | 6.88] +5.64 | +1.68 Rapidly fatal to 
fishes. 

Aquarium tap..... May 11 | 10.5 | 18.79 | 8.41 | 12.37 | 6.38 | +6.42 | +2.03 | Rapidly fatal to 
' | fishes. 

‘ With a lesser amount of air entering suction. 

Aquarium tap..... May 12 | 11.0 | 15.66 | 7.06 | 12.34] 6.37 | +3.32 | +0.69 | Less rapidly fatal, 

1903. 
Aquarium tap..... Sept. 18 | 20.8 | 12.5 | 4.9 | 10.28} 5.24 | +2.2 —0.34 | Transported sample. 

U. S. Bureau of 
Chemistry. 
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TaBiE IV.—Showing nitrogen and oxygen content (in cubic centimeters per liter, reduced 
to 0° C. and 760 mm., dry) of various (fresh) waters at and near jisheries siation, 
Nashua, N. H. 

ca Normal content 
2 when puutaled 

- 4 with air at Excess + or 
s een eae given tempera-| deficit — c. c. 
a ore * | ture, and pre- per liter. 
Eo vailing pressure 

Source of sample. Date. oe | c.g tes PaaS 
(>) | 
Beet |Petters- 
= son and oe } 
i Nitro- | Oxy- | Son- | ler. E 
= gen. gen. dén. 1 ea) 0: 

a N, oO. | | 

1904 
Hatchery wiellwNo. Li oeccces ses eee ee Apr. 26 | 8.0 17.5 3.3 | 16.00 8.26 | +1.5 —4, 96 
Same, second determination........ Apr. 28 | 8.0 18.1 3.4] 16.00 8.26 | +2.2 —4. 86 
Same, deaerated drop by drop...... Apr. 29 | 9.5 15.0 4.4), J5585 7.89 | —0.35 0. 49 
Hatchery awelluNonpeeens. oases ones May 3] 8.0 17.8 2.9 | 16.14 8.33 | +1. 66 —). 43 
FBT Chery uWwiellIN Os lleesee mene ne eae | Apr. 30 | 8.0 18.6 LAG} Lo are 8.11 | +2.88 6. 51 
Wellin rearing pond No. 3......... Apr. 27 | 8.0 17.5 3.1] 16.00 8.26 | +1.6 —5, 16 
Wellin rearing pond No. 16........ Apr. 28 | 8.0 17.9 3.8] 16.00 8.26 | +2.0 —4, 46 
Reservoir pond water........®...-. Apr. 27 | 8.75 Wee. 5.0] 15.77 8.13 | +1.43} —3.13 
Same, through deaerating box ..... Sogo Saaibyshy 75) 16.4 Caf 5.73 8.11 | +0. 67 —1,4 
Creek water, total station flow, aer- 

ated and deaerated by natural 
fl OWeeeesss = Scene mee rene Scieetie Apr. 380 | 8.5 16.0 6.8} 15.61 8.05 | +0.39 ) 1.25 

Largest Pennichuck well, source of | 
Nashua city: supply ss-ss-.-+-22-05 May 2 11.5 EG: | Posil 14. 94 7.65 | +2. 66 | —5, 55 

Smaller Pennichuck well........... paadOmoe Mal ob 18.3 2.2} 14.94 7.65 | +3.36 | «—5d 
Pennichuck water from service tap 

aiinaichenyass seep eee eee eee Apr. 29 | 7.0 15.4 6.6] 16.24 8.40 | —0.84| —1.80 
Colerain Brook, a well-aerated nat- 

Ural sires ose eee ee ee Apr. 380 {12.0 14.5 WaOOT 445 7.39 | —0.05 —0.39 
Rain water freshly caught.........- Apr. 29 /11.0 14.8 6.6} 14.87 7.61 | —0.07 | —1.01 

Nores.—Presumably normal waters show, according to Tables III and LY, slight nominal excesses 
or deficiencies of nitrogen, and always a deficiency of oxygen. These discrepancies represent limits 
of accuracy of apparatus and methods as used in the field, and the personal equation. Moreover, 
saturation data vary within rather wide limits. 
The figures for the dissolved CO, are not included in the tables, as having no particular relation to 

the present subject. They are considerably higher for fresh water containing a nitrogen excess than 
for normal water, the former averaging 5.3 ¢. c. per liter with extremes of 3.6 and 7.4, the latter 1.8 
with extremes of 1.6 and 2.1. These figures include the semibound carbonate. 

SUMMARY. 

1. Fishes and some other organisms show gas symptoms of consid- 
erable variety and of a pathologic nature. Many of these are due to 
one cause and may be grouped together as a pathologic unity, the gas 
disease. An exophthalmia, or pop-eye, is one of the chief lesions. 

2. Bacteria are not in any way concerned in the gas disease here 
considered, but may cause similar lesions. 

3. The immediate cause of death in the gas disease is usually 
asphyxiation from gas embolism in the gill filaments, or heart, or both. 

4. This embolic gas is due to an excess of dissolved air in the blood, 
which may be immediately caused by a rapid reduction of pressure, or 
by an excess of dissolved gas in the water, or by a combination of 
both. 
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5. The form of the disease caused by the reduction of pressure alone 
occurs only experimentally, or possibly in the case of some deep-sea 
fishes brought to the surface. 

6. The form of the disease caused by an excess of dissolved air alone 
is the normal one. Nitrogen excess is more important than oxygen 
excess and ean singly cause the disease process. 

7. An excess of about 2 c. c. of nitrogen per liter of water is sufli- 
cient to cause symptoms. An excess of about 6c. ¢. per liter, accom- 
panied by an excess of about 2 c. c. of oxygen, experimentally 

produced, has been observed in sea water, and kills most adult fishes 
in a few hours. 

8. A certain increase of pressure will prevent the gas disease where 
otherwise it would oecur, and may cure affected fishes. It acts by 
changing the saturation point so that the excess of air no longer exists. 

9, The supersaturated water may be corrected and become harmless 
by deaeration. This occurs spontaneously upon standing or may be 
more quickly accomplished by subdividing the water mechanically to 
offer a great area of exposure to the atmosphere. This process cor- 

rects either an excess or a deficiency of air. The water of shallow 
brooks arising in supersaturated springs or wells is soon corrected by 

the natural flow. 
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Report U. S. B, F, 1904. PLATE Il. 

1. A DEAD KINGFISH (MENTICIRRHUS) WITH EXTERNAL LESIONS 

The pop-eye is marked, and vesicles of gas appear in all the fins and in the skin behind the pectoral. 
The illustration gives a quite inadequate idea of the striking appearance of the specimen as seen 
alive in the water. (Photograph by J. G. Hubbard.) 

2. THE GILL FILAMENT OF A FISH UNDER A LOW MAGNIFICATION, SHOWING GAS EMBOLI IN 

THE LUMINA. 

(Photograph by J. G. Hubbard.) 
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1. YOUNG PUFFERS (SPHEROIDES) WITH GAS DISEASE INFLATION. 

(Photograph by F. P. Gorham.) 

2. RAINBOW TROUT (SALMO IRIDEUS) FRY ABOUT 6 WEEKS OLD, SHOWING DISTENTION OF 

THE ABDOMEN WITH GAS. 

(Photograph by T. Surber, White Sulphur Springs, W. Va.) 
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LIVING SCUP WITH POP-EYE ACQUIRED DURING 5 DAYS. 

= 
The eyeball has been forced only slightly from its seat, while the conjunctiva has been greatly 

inflated by the gas. (Photographs by J. G. Hubbard, Woods Hole, Mass.) 
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A REVISION OF THE CAVE FISHES OF NORTH AMERICA, 

By Utyssrs O. Cox, 

Professor of Biology, State Normal School, Mankato, Minn. 

This paper deals with the taxonomic characters, the synonymy and 
distribution of the members of the Amblyopside, a small group of fishes 
confined to the central and southeastern portions of the United States, 
apparently entering caves wherever caves exist within the limits of 
their distribution. They are the cave fishes par excellence of North 
America. Their relationships are witb the Umbride or mud-minnows 
and the pikes and killi-fishes, and may be expressed by the following 
key to the families of the Haplomi, modified from Jordan and Ever- 
mann’s Fishes of North and Middle America: 

a. Lateral margin of the upper jaw formed by the maxillaries, premaxillaries not 
protractile; vent normal. 

b. Jaws depressed and produced, basis of cranium double........------.- Esocide. 

Coes SEAM GMIR tg MONUICe Coe cere nae ete ore Susans naeSceeen ceases] oS Umbride. 

aa. Lateral margin of the upper jaw formed by the premaxillaries; basis of cranium 

simple. 

e. Vent close behind the isthmus; premaxillaries little protractile. .Amblyopsidx. 

ec, Vent in normal position; premaxillaries extremely protractile ...-- Peciliide. 

Several characters that have heretofore been used to distinguish the 
genera of the Amblyopside have been examined in detail—namely, 

the character and distribution of the tactile ridges and the number of 
the pyloric ceca. 

Tactile ridges.—W hile the tactile ridges peculiar to this family are 
undoubtedly better developed in the blind members of the family than 
in Chologaster, the difference is one of degree only. The same is true 
of the differences between the different species of Chologaster. In 
this genus they are best developed in C. papilliferus, and in this spe- 
cies they are better developed about the snout than elsewhere. A 
detailed comparison of the ridges of the head in the different species 

«This paper has been prepared under the direction of Dr. Carl H. Eigenmann, who 

has furnished the material and literature for the work and given invaluable assist- 

ance. Cut 8 is by Mr. Thomas Large; pl. 1 and figs. 9 to 11, pl. 11, are by Doctor 

Eigenmann and the author, figs. 4 to 6, pl. 1; fig. 1, pl. 1v; fig. 2, pl. v; and pl. v1 

by Doctor Eigenmann; pl. 11 from photographs made by Dr. D. W. Dennis; cut 22 
is copied from the Proceedings of the U. S. National Museum for 1888, p. 168, and 

the remaining figures are by the author. 
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. shows that while in some species 2 ridges may be coalesced into 1, or 
an additional ridge may be interpolated, barring such fluctuations, 
which are occasionally found even on opposite sides in the same spe- 
cies, the homologue of any ridge is present in all members of the 
family. The ridges are most conspicuous in the large Amblyopsis, 
though really more highly developed in the smaller Zroglichthys and 
Typhlichthys. In the accompanying figures homologous ridges bear 
identical numbers. It will be seen from figures of Amblyopsis (1, 2, 
and 3, pl. 1), which may be taken as the type, that the ridges form 
transverse (ridges 1, 2, 3, 4, 6, 7, 9, 10, 12, 18, and other series) or 

horizontal (ridges 5, 7, 11) series. Over the lateral line canals of the 
head the ridges are usually at right angles to the canals. On the sides 
of the head the vertical ridges ferm more (Amblyopsis, fig. 1, pl. 1, 
and Chologaster, fig. 1, pl. 1) or less (Zyphlichthys, fig. 5, pl. 1, and 
especially Troglichthys, fig. 4, pl. 11) broken transverse lines. 

The papille in a number of the ridges were counted to ascertain 
whether or not the numbers were uniform in the same and in different 
species. The results of this count are given in the following table. 
The similarity is not marked, even in the two specimens of Amblyopsis. 
The numbers in the first column of the table correspond to the num- 
bers of the ridges of the figures. 

Number of papille in tactile ridges. 

lar | Typh- || : ‘| Typh- 
Amblyopsis spe- hesencne lichthys || Amblyopsis spe- caeeai lichthys 

Numbers leeus, liferus, |Stbterra-|/Numbers leeus. liferus, |Subterra- 
of ridges | | neus. | of ridges neous. 
shown | = ———_]] shown = | 
in cuts. Specimen|Specimen Specimen Specimen|| in cuts. Specimen Specimen Specimen Specimen 

86mm. | 108mm.) 51 mm. | 70 mm, 86mm. | 108 mm.} 51mm. | 70mm. 
| long. long. long. | long. long. long. long. long. 

| 
| | | 1] 

ie 21 22 (2?) | 19 24 21 | 
Dia| 13 18 8 | 15 | 25 11 
3 | 16 16 a 9 26 23 
4 15 23 8 14 27 18 
5 | 17 20 7 9 28 | 50 
6 | 12 20 6 11 5g it a aet 
ry a 14 ai19 a7 | a 10 o (als 
ul b12 b14 b9 b7 30 | 12 
onal 6 6 | 3 5 31 12 

| f @il ; 32 15 
9 lf 518 } 5 8 33 19 

10 8 13 4 Out. 34 | 23 
11 | 18 29 17 11 | { a 37 
ye 23 Wz | Out 12 95 bY 
13 16 20 ; Out 11 1 | e138 
14 11 18 13 a || 13 

G21 ne krteersss al.9 Ons | | a 30 

15 DEF 3 | Ree cee a2.8 b9 36 b5 
a | Chis Paseo mecee b6 ell | 22 | om) 

| (CD ae nee c4 d20 | a 10 
16 20 ie Nome: 30 ly 22 
17 21 250 Soe sear 14 ae 
18 19 18 Cal ern | 87 De 

19 27 essed | | | pa RO COGS 1) Oe pearacn SSS | 38 { : 10 

| 5 1) : aealal 0 D4 BL | ea ae : 
3 39 | 9 

| i ‘ \ | 40 20 
| ae) ay 1 be If pl aes eal i 
| op | 21 | eee 20 || 42 14 | 

23 18) teen See | Sisal ee See 43 | 15 | 
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Pyloric ceca.—In the keys and descriptions in Jordan and Ever- 
mann’s Fishes of North and Middle America, the number of pyloric 
coeca is taken as one of the characters on which is based the division 
of the Amblyopside into genera. I have examined specimens of all 
of the North American species of this family and get results quite 
different from those recorded by the above authors and others who 
have written on the systematic characters of this group. ‘The least 
number of pyloric ececa found in any specimen was 1 and the highest 4. 

Cur 1.—Alimentary canal of Chologaster Cur 2.—Alimentary canal of Cholo- 

cornutus. ‘pc, pyloric cceca; s, stomach; gaster papilliferus. 

v, Vent. 

Four specimens of Chologaster cornutus Agassiz were examined and 
in every case the number of pyloric cceca was 4. (Cut 1 shows the 
intestine and pyloric ceeca of C. cornutus: s, the stomach; pe, the 
pyloric coeca; and v, the vent.) Chologaster papilliferus Forbes (cut 
2), also has 4 ececal appendages. In previous descriptions of this spe- 
cies but 2 eeeca are noted. The four specimens of the rare Chologaster 
agassizii Putnam that were examined had 4 pyloric cceca each (cut 3). 
Nine specimens of Zyphlichthys subterraneus Girard were examined, 5 

Cur 3.—Alimentary canal of Curt 4.—Alimentary canal of Typhlichthys 

Chologaster agassizii. subterraneus. 

from Mammoth Cave and 4 from Mitchells Cave, Kentucky. Seven 
of these had 2 distinct pyloric cceca each. Cut 4 shows a ventral 
view of the intestine of 7. subterraneus and cut 5 a side view of 
another specimen of the same species with the gall-sac in position, 
the liver having been removed. In the other two specimens only 1 
pyloric coecum could be found in each, but the specimens were poorly 
preserved and possibly the second appendage had disintegrated. The 
cecal appendages in Amblyopsis speleus De Kay were found to vary 
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slightly. Of 22 females examined, 3 had 8 pyloric cceca each and the 
remainder but 2. Of 22 males 4 had 3 cceca and the remainder 2. In 
all the specimens of each species when but 2 pyloric cceca oceur they 
are located 1 on either side of the cecum. The 2 appendages are 
never opposite. In all cases the right ccecum is located about its width 
in front of the left. When 3 appendages are present the third is 

Cut 5.—Alimentary canal of Typhlich- 

thys subterraneus, side view, showing Cur 6.—Ambiyopsis speleus, showing 

gall-sae. three pyloric cceca. 

always just back of the normal one, the 2 normal appendages retaining 
their usual positions. Cut 7 shows the normal position of the pyloric 
cceca (7?) in Amblyopsis. Cut 6 shows the 8 ceca in another speci- 
men. But 1 specimen of 7roglichthys rose Eigenmann was examined 
and this had 2 pylorie ceca (cut 9). 

The general characters of the Amblyopside may be summed up as 
follows: Body varying considerably in shape in the different genera, 

Cut 7.—Alimentary canal of Amblyopsis speleus. A, air bladder; G, gall-sac; P, pylorie coeca; 

S, spleen. 

but in all rather heavy anteriorly and the posterior portion com- 
pressed; head more or less depressed, its upper surface quite flat in 
Amblyopsis; mouth large, the lower jaw generally projecting beyond 
the upper; premaxillary not strictly protractile, although not firmly 
joined to the ethmoid, and forming the entire margin of the upper 
jaw; bands of villiform teeth on the dentary, premaxillary, and pala- 

tine bones; branchiostegal rays 6; gillrakers very short; gill mem- 
? 
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branes joined to the isthmus, sometimes loosely; body covered with 

very small, irregularly arranged cycloid scales; no lateral line; vent 
in the young located in the normal position, but in the adult far for- 

Cut 8.—Internal anatomy of Amblyopsis speleus. 1, anus; 2, opening of the oviduct; 3, oviduct; 

4, ovary, which is single; 5, liver; 6, duodenum; 7, gall-sac; 8, pectoral fin; 9, one of the pyloric 

coeca; 10, cecum; 11, stomach; 12, spleen; 18, air-bladder; l4and 16, intestine; 15, pancreas; L, liver. 

ward, just behind the angle of the union of the gill membranes. The 
transition of the vent from what_is its usual position in most fishes to 
this unusual one just back of the gill openings takes place gradually 
as the fish matures”; ventral fins wanting 
except in Amblyopsis, very small in this 
species; pectorals inserted rather high, mod- 
erate in size; no spines in any of the fins; 
dorsal and anal fins nearly opposite; caudal 
rounded or even pointed at the tip; no as 

median crest on the cranium; stomach ccecal, x 
with 2 to 4 pyloric cceca; air-bladder well de- ©" aa cas Neer eter eae 
veloped; ovary always single. Eggs caught 
by the gills when spawned, at least in Amblyopsis, and held there 
until hatched; young remain in the gills in Amblyopsis until about 
four-tenths of an inch long.? 

a@Ina specimen of Amblyopsis 1.26 inches long the anus is just below the insertion 

of the pectorals. In a specimen 1 inch long it is nearer the ventrals than the pec- 

torals. Inaspecimen of Typhlichthys 1.1 inch long the anus is well in front of the 

pectorals, but a short distance behind the gill.—Kigenmann, Pop. Sci. Mo., LVI, 

1900, 485. 
bigenmann, Marine Biological Lectures, 1899, 318. 
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Cut 10 indicates the probable relationship of the species. The 
ancestry of the blind fishes is unknown.“ At first the group divided 
into 2, those with and those without ventral fins. Zroglichthys prob- 
ably entered the caves first, for its eyes have degenerated farther than 
any of the species. Amblyopsis and Typhlichthys probably entered 
about the same time. Chologaster agassizii has only recently entered 
caves, C. papilliferus is found only in cave springs in southern IIli- 
nois, and C. cornutus occurs in the southeastern United States in open 
waters. 

Troglichthys Typhilichthys C. agassizii C. papilliferus C. cornutus Amblyopsis 

Chologlaster 

Entered cave 

Entered cave 

Entered cave 

Ventrals abjsent Ventrals present 

Cut 10.—Diagram indicating probable phylogeny of the Amblyopside. 

KEY TO THE GENERA OF AMBLYOPSID. 

a. Eyes quite well developed; body more or less colored; ventral fins obsolete; pylo- 

TIC COeCar4. 4 he ee cee oe eee ee ee eee Chologaster. 

aa. Eyes rudimentary and concealed beneath the skin; body colorless; pyloric ceca 

2 (occasionally 3 in Amblyopsis). 

b. Ventral fins absent. 

ce No scleral cartilages presents...5. 2---eeeee ose eee ee eee Pyphlichthys. 

cc. Wuaree’scleralicartilaces presents. sso saeeeee see eee eee eee Troglichthys. 

bb. Ventral fins, present 2=- 22 S26 so aoe ee see eee ere ae ere Amblyopsis. 

aRigenmann, Science, N. §., 1899, LX, 282. 
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Doctor Kigenmann has worked out the following key to the Ambly- 
opsidee, based on the structure of the eye: 4 

a. Vitreous body and lens normal, the eye functional; no scleral cartilages; eye per- 

manenily connected with the brain by the optic nerve; eye muscles 

normal; no optic fiber layer; minimum diameter of the eye 

(0D) ERA re es Meee ee meee er nee ae Tha ce ee te Chologaster. 

b. Eye in adult more than 1 mm. in longitudina! diameter; lens over 0.5 mm. in 

diameter; retina very simple, its maximum thickness 83.5 « in the 

old; the outer and inner nuclear layers consisting of a single series 

of cells each; the ganglion layer of isolated cells; maximum thick- 

ness of the outer nuclear layer 5 y, the inner layer 8 je... -cornutus. 

bb. Eye in adult less than 1 mm. in longitudinal diameter; lens less than 0.4 mm.; 

outer nuclear layer composed of at least two layers of cells; the 

inner nuclear layer of at least three layers of cells, the former at least 
10 uw thick, the latter at least 18 x. 

c. Pigment epithelium 65 mm. thick in the middle aged, 102 in the 

CNG Neil Se = Bake ae Ss Ga eee cee tae 5 aera ee aa Neem OR me papuliferus. 

ec. Pigment 49 4 thick in the middle aged, 74 in the old; 24 to 30 per cent 

thinner than in papilliferus; eye smaller.................- agassizit. 

aa. The eye a vestige, not functional; vitreous body and lens mere vestiges; the 

eye collapsed, the inner faces of the retina in contact; maximum 
diameter of the eye about 200 y. 

d. No scleral cartilages; no pigment in the pigment epithelium; a minute 

vitreal cavity; hyaloid membrane with blood vessels; pupil not 

closed; outer nuclear, outer reticular, inner nuclear, inner reticular, 

ganglionic, and pigment epithelium layers differentiated; cones 

probably none; no eye muscles; maximum diameter of the eye 

180° 4; eye probably connected with the brain throughout 
TORSO eo Neg re ae eg em a a eed ee ON Typhlichthys. 

dd, Scleral cartilages present; pigment in the pigment epithelium; vitreal 
cavity obliterated; no hyaloid membrane; pupil closed; some of 

the eye muscles developed; no outer reticular layer; inner and 

outer nuclear layers merged into one; eye in the adult not cennected 
with the brain. 

e. Pigment epithelium well developed; cones well developed; gang]lonic 

cells forming a funnel-shaped mass through the center of the eye; 

pigment epithelium over the front of the eye without pigment; 

maximum diameter of the eye about 200 w_......-2222 22 Amblyopsis. 

ee. Pigment epithelium developed on the distal face of the eye, rarely 

over the sides and back; no cones; nuclear layer mere vestiges; the 

ganglionic layers restricted to the anterior face of the eye just 

within the pigment epithelium; maximum diameter of the eye 

DEOL oe) leere ee rset eres See es te ee a ak 8 Troglichthys. 

CHOLOGASTHR Agassiz. 

Cholegaster Agassiz, Amer. Jour. Sci. and Arts, XVI, 1853, 135 (cornutus). 

The genus Chologaster is distinguished from the other genera of the 
Amblyopside by the presence of well-developed eyes, which vary 
greatly in the different species of the genus. All of the species pos- 

«Kigenmann, Eyes of the Blind Vertebrates of North America, Archiv ftir 

Entwickelungsmechanik der Organismen, VIII, 1899, 607. 

F. C. 1904—25 
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sess more or less dermal pigment and thus are colored much like ordi- 
nary fishes. There are four pyioric cceca, and each species possesses 
tactile ridges. 

KEY TO THE SPECIES OF CHOLOGASTER. 

a. Eye large, contained 5.5 times in the head; species of dark coloration. 
2] b. Sides with 3 well-defined longitudinal lines, the middle one broadest; tactile 

papillee very.small /.#:2....o5-.22 522s. <0 ee oe ae cornutus. 

bb. Dark lines present on the sides of the body but much fainter than in cornuius; 

tactile’ papillee large lo: 2.6. sat. Sc 2 ee eee papilliferus. 

aa. Eye very small, contained 10 times in the head; coloration faint-.----. agassizit. 

Chologaster cornutus Agassiz. 

The body of this species is rather slender, its length being contained 
from 5.25 to 6.5 times in its length; head considerably depressed, 3 to 
3.5 in body; mouth large, terminal, oblique, the lower jaw projecting; 
maxillary extending to near front of eye; eye small, about half length 
of snout and so located as to be able to see upward as well as sidewise; 
gill-membranes united and loosely joined to the isthmus, reaching back 
to or covering the vent; pectoral 1.5 in head and 1.4 in distance from 
snout to front of dorsal fin; caudal fin considerably pointed, about 

equal to head; dorsal with 8 to 9 rays, its front nearer base of caudal 
than tip of snout; anal with 8 to 9 rays, inserted almost directly 
under dorsal; scales very small, cycloid and not arranged in regular 

rows; no lateral line; tactile ridges pres- 
ent but very small; about 70 scales in a 
straight line along side from head to 
caudal fin; head naked. Color dark 

brown above, lighter on sides and white 
on belly; side with 3 narrow, well-defined longitudinal dark lines, the 
middle one, which is deepest and widest, extendjng across head and 
eye to tip of snout, upper line nearer to back than to middle line; a 
dark black blotch on base of caudal; remainder of caudal variously 
mottled with black. There is sometimes a white crossbar about the 
middle of the caudal, but this may be reduced to 2 small white spots; 
tip of fin frequently white. In some specimens the back is entirely 
black and the dorsal fin white, spotted with black. The color, no 
doubt, varies much with the conditions. Length of the largest speci- 

men known, 1.8 inches. 
This little fish inhabits the swamps of the southern United States 

from the Dismal to the Okefinokee. It is said to be abundant locally, 
but at present there are very few specimens in the museums, so far as I 
am able to learn. Those examined were from the Dismal Swamp, Vir- 
ginia, and were kindly loaned by the United States National Museum. 

The specimens described as C. avitus prove to be a variation of C. 
cornutus, the difference being chiefly one of color.“ 

Curt 11.—Chologaster cornutus. 

4 Jordan and Evermann, Fishes of North and Middle America, I, 703, 1896. 
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Measurements. 

! 

No. | Head. ; Depth. | Dorsal.| Anal. | Seales. | Length. Notes. 

1 3.5 6 8 8 66 33 vee Swamp. 
2 3.33 5. 25 (?) 9 63 25 | Do. 
Ol ere eee eee sae 9 el eeserecror lseacecc cee | Dismal Swamp (mutilated). 
4 3 5,5 9 SEA ceases 30 | Cotype of C. avitus. 
5 3 5.5 9 Sn eeoeseee 19 

Chologaster cornutus Agassiz, Amer. Jour. Sci. and Arts, X VI, 1853, 135, Ditches of 

rice fields in South Carolina. Gunther, Cat. Fishes Brit. Mus., VII, 2, 1868. 

Putnam, Amer. Nat., VI, 1872, 30. Jordan & Gilbert, Synopsis Fishes of N. A., 

325, 1883. Gilbert, Bull. U. 8. Fish Comm., VIII, 1888, 22 (Okefinokee Swamp, 

Millen, Georgia). Jordan & Evermann, Fishes North and Mid. Amer., I, 703, 

1896. Eigenmann, Degeneration of thé Eyes of the Amblyopside, its Plans, 

Processes; and Causes, Proc. Ind. Ac. Sci. 1898, 239 (summary); Eyes of the 

Blind Vertebrates of N. Amer., Arch. f. Entwickelungsmech., VIII, 1899, 543; 

Marine Biological Lectures, 1899 (1900), 113. 

Cholegaster avitus Jordan & Jenkins, in Jordan Proc. U. S. Nat. Mus., VIII, 1888, 

356, pl. 44, fig. 8, Outlet of Lake Drummond, Dismal Swamp, near Suffolk, Va. 

Chologaster papilliferus Forbes. Pl. IV, fig. 2. 

The body is similar in shape to that of C. cornutus. Depth about 
6 in length; head 3.5 to 3.75, not quite so depressed as C. cornutus; 
mouth very oblique, lower jaw projecting as much or more than width 
of eye; maxillary scarcely reaching eye; eye 2 in snout, located rather 
on upper side of head; head and body with papillary ridges which 
serve as tactile organs, these highly developed in some specimens and 

‘almost entirely absent in others; gill:membranes more or Jess united, 
loosely joined to the isthmus, reaching back to the vent; pectoral reach- 
ing half way to dorsal; caudal pointed; dorsal inserted well back, its 
first ray a little-in front of first ray of anal, rays 8 to 9; anal with 8 
rays; scales very small, and arranged as in C. cornutus but somewhat 

more numerous. Color similar to that of C. cornutus, but the dark 

longitudinal lines not so well defined; a light lateral line just below 
the median dark line; no well-defined black blotches on base of caudal; 
belly white; dorsal fin dark, similar to caudal; anal light; wpper part 
of head dark. Length 2 in. 

This species differs from the others of the genus in the strong deyel- 

opment of papillary ridges and in color. It is generally lighter than 
’, cornutus and darker than C. agassizii. Known only from Clinton 

County, Illinois, in cave springs. 
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Measurements. 

No. | Head. | Depth. | Dorsal.| Anal. | Scales. | Length. Notes. 

il 33 6 8 8 97 35 | Papille distinet. 
2 32 9 8 43 | Papille indistinct. 
3 ‘ 25 Do. 

| 4 25 Do. 
5 49 | Papille distinet. 

ns) 51 Do. 
7 40 Do. 

Some of the specimens were more or less imperfect, and Nos. 3 
and 4 were so small that accurate measurements could not be taken. 

The scales were not counted, except on the first specimen. The spec- 
imens examined were taken by Mr. KE. B. Forbes from a cave spring 
in southern I}linois. 

Chologaster papilliferus Forbes, American Nat., Jan., 1882, Cave spring in southern 

Hlinois. Jordan & Gilbert, Synopsis Fishes N. A., 325, 840, 1883. Jordan & 

Evermann, Fishes North and Mid. Amer., I, 704, 1896. Eigenmann, Proc. Ind. Ac. 

Sci., 1897 (1898) 231; Degeneration in the Eyes of the Amblyopside, its Plans, 

Processes, and Causes, Proc. Ind. Acad. Sci., 1898, 239 (summary); Eyes of the 

~ Blind Vertebrates of N. A., Archiv. f. Entwickelungsmech., 1899, 545; Marine 

Biological Lectures, 1899 (1900), 113. 

Chologaster agassizii Putnam. Pl. V, fig. 2. 

Body rather heavy but elongated, its depth 6 to 6.5 in length; head 
8.50 to 4.33; mouth very oblique, lower jaw projecting, maxillary 
reaching to the eye; eye very smal! and covered with skin, probably 
only partially functional, located more on upper side of head than the 
eyes of C. cornutus and C. papilliferus; gill-membranes joined to 
isthmus, not covering vent; pectoral fin 1.40 in head; caudal rounded, 
its length from base to tip less than head; dorsal with 8 or 9 rays, 
somewhat rounded, inserted nearer base of caudal than tip of snout, 
its front farther forward than front of anal; anal 8, smaller than 

dorsal; scales similar to those of C. papilliferus; no tactile papille 
present. 

Since this species lives entirely in caves, it is much lighter in color 
than either of the other 2 species of the genus. The myotomes are 
very distinct, and form the 3 usual angles along the sides of the body. 
The aponurotic septa, or lines between the myotomes, are dark, and 
merge together to form a distinct dark line at the apex of the upper 
angle. The apex of the middle angle is also visible for the same 
reason, although this line is not so dark. The line along the apex of 
the lower angle is much darker than that of the middle, but not so dark 
as the upper. By the merging of these lines 3 dark longitudinal lines 
along the side of the body are formed, the upper darkest, the middle 
one faintest but widest, and the lower one intermediate. Along the 

back, beginning at the base of the caudal and coming to the point 
just back of the head, is a yellowish line. The edges of the scales are 
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darkest, consequently the sides and upper part of the body appear 
gray. There is an ill-defined dark spot at the base of the caudal 
and there are dark lines on the body at the base of the dorsal and 
anal fins. The fins vary in color from light gray to white, belly 
white. Length 2 in. 

This rare fish was first described by Putnam in 1872 from a well 
near Lebanon, Tenn., and it has very rarely, if ever, been taken since, 

so far as I am able to determine, until November, 1898, when Dr. 

C. H. Kigenmann secured 4 specimens from Mammoth Cave ‘and 
Cedar Sinks, Kentucky. The chief points which distinguish this from 
the other species of the genus are the smaller eye and the lighter color. 
Tactile ridges are present, but they are not so prominent as in C7 
papilliferus. The fish is not found outside of caves or underground 
streams. The specimens examined were those from Mammoth Cave 
and Cedar Sinks, Kentucky. 

Measurements. 

| 
| No. | Head. | Depth. /Dorsal.| Anal. | Scales. | Length. Notes. } 

here | ms | 
1 4} 6} 9 | 8 (?) 52 

bes 32 6 8 | 8} (2) 30 
ees ax 6 9 | 8 (?) 34 

4 | 8 | 8 Mutilated specimen. (Benes | 
| | 

Chologaster agassizii Putnam, Amer. Nat., VI, 1872, 22, well at Lebanon, Tenn., 

Mammoth Caye, Ky. Jordan, Rept. Geol. Nat. Res. of Indiana 1874 (1875), 

VI, 218 (reference to Putnam’s specimens). Hay, Geol. and Nat. Res. of 

Ind., XIX, 1894, 234. Jordan & Evermann, Fishes North and Mid. Amer., 

I, 704, 1896. Eigenmann, Proc. Ind. Ac. Sci. 1897 (1898) , 230; Eyes of the Blind 

Vertebrates of N. A., Archiv. f. Entwickelungsmech., VIII, 1899, 546; Proce. 

Ind. Ac. Sci., 1898 (1899), 239, 251; Marine Biological Lectures, 1899 (1900), 113. 

TYPHLICHTHYS Girard. 

Typhlichthys Girard, Proc. Ac. Nat. Sci., Phila., 1859, 62 (subterraneus) . 

No ventral fins present. Otherwise similar to Amblyopsis, except 
that it does not grow to be so large. The genus includes probably 
three species. : 

Typhlichthys subterraneus Girard. Pl. V, fig. 1. 

Body a little heavier than in Chologaster, its depth 6 to 6.5 in the 
length; head much depressed, 3 to 3.5 in the length; mouth large, 
oblique, lower jaw a little projecting, snout broad and rounded; eye 
entirely covered; gillcavitiessomewhat enlarged; gill membranes united 
to the isthmus; branchiostegals 6, fitting closely to the body, reaching 
back to the vent; pectoral fins 1.5 in head; front of anal a little back 
of front of dorsal; anal with 8 rays; dorsal 8; caudal rounded in per- 

fect specimens; scales similar to those of Chologaster; pyloric ececa 2. 
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General color”in life, yellowish pink, alcoholic specimens yellowish; 
fins slightly mottled with black. Length of the largest specimen 
about 2 in. 

This species is rather abundant in the streams south of the Ohio and 
east of the Mississippi. The specimens examined are from Cave 
City, Ky., Roaring River in Mammoth Cave, and Mitchells Cave at 
Glasgow, Ky. 

Measurements. 

No. | Head. | Depth. | Dorsal.| Anal. | Scales. | Length. Notes. 

| 
1 | 3) 6 8 8 | beisie ci sierms 43 | From Mammoth Cave, Ky. 
De 3) |e 56 8 Chipeeeoseess 42 | From Mitchells Cave, Ky. 
3 | 31 62 8 Qt ace sol 39 | Do. 
4 | 34 64 8 8 cmsimarrtess 35 Do. 
5 | 3 64 8 ie ee 40 | From Mammoth Cave, Ky. 
6 3 6 8 Suites S. aa. 45 Do. 
7 | 3h 6 8 eh Eee ome 22 Do. 
8 | 3 6 8 Salone ase = 33 Do. 

| 

Typhlichthys subterraneus Girard, Proc. Ac. Nat. Sci., Phila. 1859, 62, well near Bowl- 

ing Green, Ky. Putnam, Amer. Nat., VI, 1872, 17 (Mammoth Cave, Kentucky ). 

Jordan, Rept. Geol. and Nat. Res. of Ind. 1874 (1875), VI, 218 (Mammoth 

Cave, Kentucky). Jordan & Gilbert, Synopsis Fishes of N. A., 325, 1883. 

Hay, Geol. and Nat. Res. of Indiana, XIX, 1894, 234. Jordan & Evermann, 

Fishes North and Mid. Amer., I, 704, 1896. Eigenmann, Eyes of the Blind 

Vertebrates of N. A., Archiv. f. Entwickelungsmech., 1899, 545; Proc. Ind. Ac. 

Sci. 1898, (1899), 239 (sammary). 

Typhlichthys wyandotte Higenmann.¢ 

A single specimen taken from north of the Ohio River from a well 
near Corydon, Ind.,is probably a distinct species. It differs slightly 
from those south of the Ohio, being somewhat more slender. The 
Corydon specimen is 1.65 inches in length from tip of the snout to 
base of caudal; other measurements are as follows: Head 3.66 in length; 

width of head in length of body 6.50, 1.66 in its own length; distance 
from posterior margin of skull to front of first dorsal ray, 16 mm.; 
front of dorsal to middle of caudal, 17 mm.; first anal ray nearer base 
of middle caudal ray than anus. Specimens from south of the Ohio 
River, 42 mm. long, measure as follows: Head 3 to 3.25 in length of 

body; width of head in length of body 5, 1.50 to 1.60 in its own length; 
distance from base of skull to first dorsal, 15.mm.; front of dorsal to 
middle ray of caudal, 17.5 mm. First anal ray about equidistant from 

base of middle caudal ray and anus. 

Typhlichthys subterraneus Eigenmann, Proc. Ind. Ac. Sci. 1897 (1898), 230 (Corydon, 

Ind.) ; not of Girard. 

Typhlicthys wyandotte EKigenmann, Biol. Bull., VIII, Jan., 1905, 63. 

“Jn the Biological Bulletin, VIII, 65, Dr. C. H. Eigenmann described another new 

species, Typhlicthys osborni, from Horse Cave, Ky., with narrower and shorter head, 

smaller eye, which is surrounded by prominent fatty masses, and swollen cheeks. 
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TROGLICHTEYS Eigenmann. 

Troglichthys Eigenmann, Science, N. 8., TX, 1899, 280 (rose). 

This genus is very much like 7ypAlichthys, from which it differs in 
the structure of the eyes, especially by the presence of large scleral 
cartilages. 

Troglichthys rose (EKigenmann). Pl. IV, fig. 1. 

Body similar to that of Typhlichthys, but slightly heavier. Depth 
4,5 in head; head 8, depressed; mouth oblique, lower jaw slightly pro- 
jecting; snout rounded; eye not visible, considerably smaller than that 
of Typhlichthys; gill membranes joined to isthmus; head and body 
well supplied with tactile ridges; fins similar to those of Zyphlichthys; 
dorsal with 8 rays; anal 8; pyloric ceca 2. Color in life, yellowish - 
pink, no dark spots anywhere. Length 1.167 in. 

T. rose inhabits subterranean waters in southern Missouri, north- 
ern Arkansas, and probably eastern Kansas. The type specimens are 
from the cavesat Sarcoxie, Mo. It is this species whose habits Doctor 
Garman and Miss Hoppin have studied. 

The following is quoted from Doctor Kigenmann in Science, N. S., 

IX, 1889, 280. ‘‘On the surface the specimens very closely resemble 
Typhlichthys subterraneus from the Mammoth Cave. * * * It is, 
however, quite evident from a study of their eyes that we have to deal 
here with a case of convergence of two distinct forms. They have 
converged because of the similarity of their environment, and especially 
owing to the absence of those elements in their environment that lead 
to internal protective adaptation. * * * The eye of Zyphlichthys 
is surrounded by a very thin layer of tissue representing the sclera 
and choroid. The two layers are not separable. In this respect it 
approaches the condition in the epigeean-eyed member of the family, 
Chologaster. The eye of Troglichthys rosx is but about one-third the 
diameter of that of Zyphlichthys subterraneus, measuring 0.06 mm. or 
thereabouts. It is the most degenerate, as distinguished frem the 
undeveloped vertebrate eye. The point of importance * * * is the 
presence of comparatively enormous scleral cartilages. * * * This 
species is unquestionably descended from a species with well-developed 
scleral cartilages, for it is not conceivable that the sclera as found in 
Chologasier could, by any freak or chance, give rise during degenera- 
tion to scleral cartilages, and if they did they would not have devel- 
oped several sizes too large for theeye. At present no known epigean 
species of the Amblyopsidx possesses scleral cartilages and the eye of 
rose passes through a condition similar to that possessed by Amblyop- 
sis, but the latter species has ventral fins, and is hence ruled out as a 
possible ancestor of rose. * * * Judging from the degree of degen- 
eration of the eye, Zroglichthys has lived in caves and done without 
the use of its eyes longer than any other known vertebrate.” 
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Typhlichthys subterraneus Garman, Bull. Mus. Com. Zool., XVII, 1889, 232 (wells 

and caves, Jasper County, Missouri); not of Girard. Kohl, Rudimentiire 

Wirbelthieraugen, 1892, 59. 
Typhlichthys rose Eigenmann, Proc. Ind. Ac. Sci., 1897 (1898), 231, Sarcoxie, Mo. 

Troglicthys rose, Eigenmann, Science, N. §., IX, 1899, 280 (Day’s Cave, Sarcoxie, 

Missouri); Degeneration in the Eyes of the Amblyopside, its Plans, Processes 

and Causes, Proc. Ind. Ac. Sci., 1898 (1899), 239 (summary); Eyes of the Blind 

Vertebrates of N. A., Archiv. f. Entwickelungsmech., VIII, 1899, 573; A Case 

of Convergence, Proc. Ind. Ac. Sci., 1898 (1899), 247. 

AMBLYOPSIS De Kay. 

Amblyopsis De Kay, Nat. Hist. N. Y., Reptiles and Fishes, 187, 1842 (speleus). 

Unlike the other genera of this family, Amblyopsis possesses ventral 
fins. The eyes are concealed under the skin and are not at all fune- 
tional. The head as well as the body is furnished with regularly 

arranged rows of tactile papille. Pyloric cceca generally 2, but some- 

times 3. 
Amblyopsis spelzus De Kay. Plate VI. 

The body of Amb/yopsis is heavier than the other members of this 
family; depth in length, 4 to 5; head, 3, depressed like that of Zyph- 
lichthys; youth not so obliquely set as in the other members of the 
family; premaxillary not protractile; eye just visible through the skin 
in the young, not visible in the adult; gill-cavities enlarged, probably 
on account of the breeding habits of Amblyopsis”, pectoral contained 

1.7 in head; anal rounded, with 8 to 10 rays; dorsal, with 8 to 10 rays, 
inserted slightly in front of anal, similar to it in shape. The variation 
of the rays in these 2 fins depends on the short rays at the front of 
each. These are very small and are covered by the fat skin, so as not 
to be seen from an external examination. Caudal fin broad, slightly 
pointed at tip; ventrals very small, inserted so that their posterior 

margins reach front of anal, rays about 4 in each fin. Fatty enlarge 
ments present at bases of all the fins, but more especially the dorsal, 

anal, and ventral; pyloric ceca 2 to 8; scales small and arranged 

irregularly, similar to those of Chologaster. Body colorless. In lite 
the coloy is a rosy, purplish hue, due to the blood vessels which show 
through the skin; alcoholic and formalin specimens, yellowish white; 
no evidence of pigment anywhere on the surface. Length, 5 inches. 

This species is known south of the Ohio River from Mammoth Cave 
and its vicinity only. North of the Ohio it has been found in a num- 
ber of caves from Little Wyandotte, near the Ohio, to Hamers and 

Donnelsons caves, near the East Fork of the White River. It has 
become very rare in and about Mammoth Cave. ‘The specimens exam- 

ined were one from Mammoth Cave, a large number from Donnelsons 

Cave, and one from Hamers Cave. 

«Figenmann, Marine Biological Lectures, 1900, for 1899, 113. 
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Measurements. 
' 

No. |.Head. | Depth.| Dorsal.| Anal. | Ventral. | Length. Notes. 

1 3 42 9 9 4—4 77 | Caves, Mitchell, Ind. 
2 32 42 9 9 4—5 80 | Do. 
3 Bi 42 8 8 4—4 | 75 Do. 
4 3 41 9 10 4—4 70 Do. 
5 25 4 10 9 44 | 80 Do. 
6 3 42 10 9 5—4 70 Do. 
7 23 5 9 10 3—4 63 Do. 

e 8 Bi | 4} | 9 10 4—4 79 Do. 
9 BE | 5 10 10 4—4 85 Do. 

10 23 4 10 10 4—4 72 Do. 
11 a 42 9 9 4—4 62 Do. 
12 3 43 9 10 4—4 65 Do. 
13 3 5 9 9 4—4 63 Do. 
14 3 42 10 10 4—4 75 Do. 
15 3 4x 10 10 4—4 64 Do. 
16 3 5 10 10 4—4 70 Do. 
17 3 43 9 10 4—4 70 Do 
18 3 4: 10 9 4—4 63 Do 
19 3 42 10 10 4—4 69 Do. 
20 32 42 Q 8 4—3 63 Do. 

| al 3 43 10 10 4— 61 Do. 
22 3 5 10 9 4—4 a | Do. 
23 30 42 10 9 54. 60 | Do. 
24 Bal a 10 10 4—4 60 Do. 

| | | | 

Amblyopsis speleus De Kay, Nat. Hist., N. Y., Reptiles and Fishes, 187, 1842, Mam- 

moth Cave, Kentucky. Wyman, Ann. and Mag. Nat. Hist., XII, 1843, 298; 

Amer. Jour. Sci. and Arts, XLV, 1848, 94 to 96 (Kentucky). Thompson, Ann. 

and Mag. Nat. Hist., XIII, 1844, 112. Telkampf, Miiller’s Arch., 1844, 381 to 

394, taf. 9. Wyman, Proc. Bost. Soc. Nat. Hist., Lil, 1850, 349 to 357. | Agassiz, 

Amer. Jour. Sci. and Arts, XL, 1851, 127. Wyman, Bost. Soc. Nat. Hist., IV, 

1854, 395, V, 18; Amer. Jour. Sci. and Arts, XVII, 1854, 258. Poey, Mem. 

Cuba, II, 104, 1853. Gtnther, Cat. Fishes Brit. Mus., VII, 2, 1868 (Mammoth 

Cave, Kentucky). Putnam, Amer. Nat., 1872, 30, fig. (in part). Cope, Rept. 

Geol. Res. of Indiana, III and IV, 1871 and 1872 (1872), 161 (Little Wyandotte 

Cave, Indiana); Ann. and Mag. Nat. Hist., 1872 (Little Wyandotte Cave, Indiana). 

Jordan, Rept. Geol. Nat. Res. of Indiana, VI, 1874 (1875), 218 (Mammoth Cave). 

Cope, Rept. Geol. Nat. Res. of Indiana, VIII, IX, X, 1876, ’77, ’78 (1878), 483 

(Little Wyandotte Cave, Indiana). Jordan & Gilbert, Synopsis, 324, 1883. 

Packard, Cave Fauna of N. A., Mem. Nat. Ac. Sci., 1886, 14 (Hamers and Don- 

nelsons caves, Lawrence Co., Indiana; Mammoth Cave, Ky.). Hay, Rept. Geol. 

and Nat. Res. of Indiana, XIX, 1894, I, 706. Blatchley, Rept. Geol. Nat. Hist. 

Res. of Indiana, X XI, 1896, 183 (Sibert’s well cave, a part of Little Wyandotte 

Cave, and in caves near Mitchell, Ind.). Eigenmann, Proc. Ind. Ac. Sci., 1897 

(1898), 280; Degeneration of the Eyes of the Amblyopsidx, its Plans, Processes 

and Causes, Proc. Ind. Ac. Sci., 1899, 239 (summary). Eigenmann & Yoder, The 

Ear and Hearing of the Blind Fishes, Proc. Ind. Ac. Sci., 1898 (1899), 242. 

Eigenmann, Eyes of the Blind Vertebrates of N. A., Archiv. f. Entwickelungs- 

mech., VIII, 1899, 545; Pop. Sci. Mo., LVI, 1960, 485; Marine Biological Lectures, 

1900, for 1899, 113. 





Report U. S. B. F. 1904. 
PLATE l. 

FI
GS

. 
4,

 
5
.
-
H
E
A
D
 

O
F
 

T
Y
P
H
L
I
C
H
T
H
Y
S
 

S
U
B
T
E
R
R
A
N
E
U
S
,
 

L
A
T
E
R
A
L
 

A
N
D
 

D
O
R
S
A
L
 

V
I
E
W
S
,
 

S
H
O
W
I
N
G
 

T
A
C
T
I
L
E
 

R
I
D
G
E
S
.
 





PLATE Il. 

FIGS 1,2 , 
3
.
—
T
A
C
T
I
L
E
 

R
I
D
G
E
S
 

O
F
 

C
H
O
L
O
G
A
S
T
E
R
 

P
A
P
I
L
L
I
F
E
R
U
S
,
 

L
A
T
E
R
A
L
,
 

D
O
R
S
A
L
 

A
N
D
 

V
E
N
T
R
A
L
 

V
I
E
W
S
 

O
F
 

B
O
D
Y
.
 

Report U. S. B. F. 1904. 

, LATERAL VIEW AND DORSAL AND VENTRAL VIEW OF HEAD. 
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eve 

Fig. 5. 

HEADS OF CHOLOGASTER AGASSIZII (FIG. 1), C. PAPILLIFERUS (FIG. 2), TYPHLICHTHYS 
SUBTERRANEUS (FIG. 3), TROGLICHTHYS ROS (FIG. 4), AND AMBLYOPSIS SPELZUS 
NEIGS 75): 

Figures are intended to show the eye. They are prepared by photographing the upper portion 
‘of heads of fish about the same size that had been cleared in xylol. The eye of Typhlichthys 
has no pigment, hence does not show. 
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FIG. 1—TROGLICHTHYS ROSA. 

FIG. 2.—CHOLOGASTER PAPILLIFERUS. 

Dorsal, lateral, and ventral views. 
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Report U. S. B. F. 1904. PLATE VI. 

Fig. 1.—Dorsal view. 

Fig. 2.—Lateral view. 

Fig. 3.—Ventral view. 

AMBLYOPSIS SPELAEUS. 
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THE LIFE HISTORY OF THE BLUE CRAB (CALLINECTES 
SAPIDUS). 

By W. P. Hay, M. S., 

Professor of Biology, Howard University. 

The following report embodies the results of two summers’ work 
(1902 and 1903) in the crab-producing region bordering Chesapeake 
Bay. The information was gathered incidentally in connection with a 
thorough study of the diamond-back terrapin, and on that account is 
by no means as complete as could be desired. Many of the theories 

advanced by the fishermen and packers regarding the blue crab have 
not yet been subjected to close examination, although every oppor- 
tunity has been taken for this purpose. In some cases the reports 
secured were so contradictory that it is not deemed safe to express an 
opinion concerning them. Quite a number of facts, however, have 
been brought to light, and they are here presented in the hope that 
they may prove valuable to those engaged in the fishery or to those 
whose duty if is to secure the enactment of laws to regulate and 
prolong it. — 

The fishermen and crab packers throughout the region gave most 
cordial cooperation to the investigations. Special thanks are due to 
Messrs. Tull & Co., Tawes & Riggins, and Christy Brothers, of Cris- 
field, Md., and to Messrs. McMenamin & Co., of Hampton, Va., all 

of whom rendered valuable assistance by supplying material or 
information. 

BIBLIOGRAPHY OF CALLINECTES SAPIDUS RATHBUN. 

Lupa hastata Bose, Histoire Naturelle des Crustacés, Vol. I, pp. 212-214, 1801-1802. 

Say, An Account of the Crustacea of the United States, Journal 

Academy Natural Sciences Philadelphia, Vol. I, 1817, p. 65. (Not 

L. hastata Desmarest, 1823, nor Milne-Edwards, 1884. ) 

Lupa dicantha De Kay, Natural History New York, Zoology, part vi, Crustacea, p. 

10, pl. m1, fig. 3, 1844. 

Lucas, Annales Société Entomologique de France (2), T. II, IX, pl. 1, 

ore 
397 
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Callinectes hastatus Ordway, Monograph of the Genus Callinectes, Boston Journal 

Natural History, Vol. VII, 1863, p. 568-579. 

Verrill, Invertebrates of Vineyard Sound, Report U.S. Fish Com- 

mission 1871-72, 1873; contains a number of references, but 

none of great importance. 

S. I. Smith, in Verrill, Invertebrates of Vineyard Sound, Report 

U. S. Fish Commission 1871-72, p. 548, 1873. 

Milne-Edwards, Crustacés de la Région Mexicaine, p. 224, 1879. 

Faxon, On Some Crustacean Deformities, Bulletin Museum Com- 

parative Zoology, Vol. VI1I, 1881, pl. 1, figs. 5 and 8. 

Conn, Johns Hopkins University Circular, November, 1883. 
R. Rathbun, Fisheries and Fishery Industries of the United 

States, Section I, History of Aquatic Animals, pp. 775-778, pl. 
267, 1884; Section V, Vol. II, History and Methods of the 

Fisheries, pp. 629-648, 1887. @ 

H. M. Smith, Notes on the Crab Fishery of Crisfield, Md., Bulletin 

U.S. Fish Commission, IX, 1889, p. 104, 1891. 
Paulmier, The Edible Crab, a preliminary Study of Its Life His- 

tory and Economic Relationships, 55th Annual Report N. Y. 

State Museum, 1901, pp. r129-r138. The Crab Wigtreriee of 

Long Island, 56th Annual Report of the N. Y. State Museum, 

1902, pp. rl31—r134. 

Callinectes sapidus M. J. Rathbun, The Genus Callinectes, Proceedings U. S. 

National Museum, Vol. XVIII, 1895, pp. 352, 366-373. The 

Cyclometopous or Canecroid Crabs of North America, American 

Naturalist, Vol. XXXIV, February, 1900, p. 140. 

Bouvier, Bulletin Musee Paris, VII, 1901, p. 16. 

SYSTEMATIC POSITION. 

The blue crab ( Callinectes sapidus Rathbun) is a common and well- 
known crustacean along the Middle and South Atlantic and Gulf 
coasts of North America. It is one of the nine species which in Miss 
Rathbun’s recent revision” are regarded as forming the genus, the 
other members of which are inhabitants of the coasts of South America, 

Mexico (on both the Atlantic and Pacific sides), and the Atlantic coast 
of Africa. Callinectes is one of the genera constituting the family 

Portunide, the members of which are commonly known as ‘‘swim- 

ming crabs,” from the fact that with one exception in all the known 
species the last pair of legs are developed as broad paddles by means 
of which the animals propel themselves through the water. The 
family is an extensive one, but those genera which occur on the coasts 
of North America may be readily distinguished: by the following key, 

which is adapted from Miss Rathbun:? 

a. Last pair of legs broad, modified into swimming paddles. 
b. Carapace dee udeay broader than long, antero-lateral margins cut into nine teeth. 

«The Genus Giiiaecres Mary J. R: aa Proc. U. § S. Nat. Mus., XVII, 1996, 

pp. 349-375, pls. x11-X XVIII. 

» Synopses of North American Invertebrates, American Naturalist, XXXIV, Feb., 

1900, p. 139. 
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c. Movable portion of the antenna excluded from the orbital cavity by a pro- 
longation of the basal joint of the antenna .........-..-. Charybdella. 

c!. Movable portion of the antenna not excluded from the orbit. 

d;-No longitudinal ridge on the palate. -.:..:-..20..2-055.-..2222--2 Areneus. 

d', A longitudinal ridge on the palate. 

e; Abdomen of the male j-shaped -..../...0.0.d¢2.i.5-2eee-2en Callinectes. 

a. Apmomer of the male triangular. .\. 6229298. sos ee kc bce Portunus. 

i’. Carapace not very broad, antero-lateral margins cut into five teeth. 

c. Last tooth of antero-lateral margin developed into a spine longer than the 

Otber teethror sprmest 1. ssn ae eee sae inact en eae Bathynectes. 

all -antero-lateral: teeth similar 22 S504 ye ee Pee tek... Ovalipes. 

«, Last pair of legs narrow, with terminal segment lanceolate_.......... Carcinides. 

Of the nine species of the genus Callinectes five have been recorded 
from the United States. They are C. sapidus Rathbun, C. ernatus 
Ordway, C. danz Smith, C. larvatus Ordway, and C. exasperatus Ordway. 
Of these the first is distributed along the Atlantic coast from Massa- 
chusetts Bay to Florida and along the coast of the Gulf of Mexico, 
the Caribbean Sea, and the Atlantic coast of South America as far 
south as Brazil; C. ornatus Ordway has been found as far north as 
Charleston, 5. C., and thence southward to Victoria, Brazil; C. dane 

Smith has been collected at various localities between South Carolina 
and Santos, Brazil¢; C. darvatus Ordway has been reported from some 
of the Florida keys, from Vera Cruz, Mexico, from various islands of 

the Bahamas and the West Indies, from the coast of Brazil, and from 

the West coast of Africa; C. exasperatus Ordway has been collected at 
Key West., Fla., Jamaica, Old Providence, and at several points on 

the coast of Brazil. In addition to these, C. bocourti Milne-Edwards 

occurs on the coasts of Central and South America; C. ereuatus Ord- 
way is found in the Gulf of California and Pacific coasts of Mexico 
and Central America; C. toxotes Ordway from Cape St. Lucas to Guaya- 
quil, Ecuador; C. del/icosus (Stimpson) from numerous points in Lower 
California and in the Gulf of California; and (@. nitidus A. Milne 
Edwards from Guatemala probably to Chile. 

Some of the species are very distinct, but others are distinguished 
with difficulty. The following key, revised from Miss Rathbun’s, will 
serve for their identification. 

a. Inner supraorbital fissure closed. 

ip, brome with tounmamraorpital teeth cc. 2. ines A a2 58k ee C. sapidus. 
b', Front with six intraorbital teeth. 

c. Verges much shorter than the abdomen. 

; d. Lateral spine more than twice the length of preceding tooth. 

e. Intramedial region broad, its anterior width about three times its 

I Retayesi il cWesaepee tes > Be “ge ee ilen Ae COE Oe ee C. ornatus. 

@ The occurrence of C. sapidus in a fresh water basin at Rochefort, France, recorded 

by Bouvier (Bulletin Musee Paris, VII, 16), is, as that author suggests, to be regarded 

as entirely accidental, the specimen having been carried across the Atlantic in some 

vessel. 
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el, Intramedial region narrow, its anterior width about two times its length. 

f. Verges greatly exceeding the third segment of the abdomen. 

g. Tips of verges straight. Second to sixth antero-lateral teeth equi- 
lateral. ea. <-seAn ot cen Sete eee ne Oe A= cera ee C. dane. 

g. Tips of verges curved. Antero-lateral teeth with posterior margins 

longer thanvanterion = -a-eee eae eee eee eee C. arcuatus. 

fi. Verges exceeding the third segment but little, or not at all. .C. larvatus. 

d' Lateralspine less than twice the length of preceding tooth... --- O. exasperatus. 

. Verges reaching the extremity of the abdomen or nearly so. 

d. Antero-lateral region granulate. Lateral spine between two and three times 

a 

length..of preceding tooth 23252-2422 5- eee eee ee aoe ', toxotes. 

d', Antero-lateral region smooth. Lateral spine less than twice the length of 
preceding: tooth. 225s... ncn. th nectar ee oes C. bocourti. 

Ga lnner suUpraorOiial MSsurerOpen sss se see =e eae eee eee C. bellicosus. 

Toward the southern half of its range the true C. sapidus is)more 
or less replaced locaily by a varietal form, C. sapidus acutideus Rath- 
bun, which differs in the possession of an accessory tooth on the inner 
margin of each of the pair of median frontal teeth. This form begins 
to appear in the Gulf of Mexico and is apparently common on the 
coast of Cuba and probably other of the West Indian Islands. 

DISTRIBUTION AND HABITAT. 

The natural range of the blue crab is from Massachusetts Bay to 
some as yet undetermined point on the east coast of South America. 

On the coast of the United States it is common from Cape Cod to the 
southern extremity of Texas, and throughout the greater portion of 

this long coast line it is very abundant. Its favorite habitat is in the 
waters of some bay or at the mouth of a river, and it seems to prefer 
shallow water to that of much depth. Consequently, such bodies of 
vater as Delaware Bay, Chesapeake Bay, and the protected channels 
along the coasts of Virginia and other South Atlantic and Gulf States 
fairly swarm with these creatures. Chesapeake Bay is especially fav- 
orable and has lone been famous, not only for the great number of 

crabs which it produces, but also for their large size and exceptionally 
fine flavor. 

Although the blue crab is essentially an inhabitant of salt water, it 
is frequently found in water that is only slightly brackish or even 
apparently quite fresh. Specimens have been recorded from the Hud- 
son River as far north as Newberg and on credible authority I have 
learned of the presence of an occasional individual in the Potomac 
River and the Eastern Branch opposite the city of Washington. At 
Crisfield, Md., and at other points along both the eastern and western 
shores of Chesapeake Bay, I have frequently observed the blue crab 
in ponds and ditches, often at a distance of a mile or two from the bay 

and in water that was nearly fresh. In such situations it was often 
living in shallow burrows in the banks, but I was unable to determine 
whether these were of its own construction. 
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Within the larger bodies of water the crabs are quite generally dis- 
tributed—that is to say, individuals are not uncommon anywhere, but 
there are certain localities where their abundance is almost incredible 
and the supply seems inexhaustible. These favored spots seem to be 
the mud bottoms such as are to be found near the mouths of the larger 
rivers, in shallow water where there isan abundance of vegetation. 
Hard bottoms, oyster beds, or bottoms consisting of soft ooze without 
vegetation are apparently not best suited to their welfare, for on such 
spots comparatively few crabs are to be found. 

The habitat varies considerably with the season. In the summer 
the crabs live close to the shore; in the winter they move into deeper 
water. It would also seem that the habitat varies somewhat with the 
age and sex of the individuals, for even in the summer the small and 
medium sized crabs are most abundant in shallow water, while the 
large males remain in the deeper channels.¢ An examination of the 
crabs from shallow water shows that small males and virgin females 
constitute the buik of the catch. 

POWER OF MOVEMENT. 

Either in the water or on land the blue crab is an animal of great 
activity and has considerable power of endurance. Progression 
through the water is effected by means of a sculling motion of the 
broad, oar-like posterior legs, and under ordinary conditions is slow, 
the effort of the animal being apparently only to keep itself afloat 
while it is borne along by the current. Under these conditions the 
moyement is either backward or sidewise. The shell is held with the 
posterior portion uppermost, the legs are brought together above the 
back and strike backward and downward at the rate of from 20 to 40 
strokes per minute. When alarmed, however, the animal strikes out 

with great vigor and rapidity, moving its paddles too swiftly for the eye 
to follow; it moves through the water almost as rapidly as a fish and 
quickly sinks below the surface. When on the bottom and undis- 
turbed, the crab may be seen to walk slowly about on the tips of the 
second, third, and fourth pairs of legs, the large pincers being held 
either extended or folded close under the shell and the paddles either 
raised and resting against the back of the sheil or assisting the move- 
ment by slow sculling strokes. In such cases the movement is in any 
direction—forward, backward, or sidewise—although the usual direc- 

tion is sidewise. If the animal becomes alarmed it moves away by a 
combination of the walking and swimming motions and often disap- 
pears like a flash. In fact, so rapid is the movement that it is almost 
impossible to see how it is accomplished. It is too steady and uniform 

“This fact is well known to the fishermen, who frequently refer to these large males 

as ‘‘channellers.’’ 
F. C. 1904—26 
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to be a series of leaps, and the animal seems too far above the bottom 

to be running upon it; yet all the legs are in motion except the large 
first pair. Of the latter, the one on the side toward which the animal 
is moving is held straight out sidewise, while the other is folded up 
under the shell. 

METHOD OF CONCEALMENT. 

The coloration of the crab is suck as to harmonize very perfectly 
with the surroundings, and the animal attempts very little concealment 
if there are other objects on the bottom. Often, however, a clear, 
sandy bottom or some oozy pond will be found to be almost alive with 
crabs which have buried themselves until only, their eyes and their 
antenne are exposed. In thus hiding, the crab goes nearly vertically 
backward into the bottom and then, by a few movements, turns 

slightly, so that the shell rests at an angle of about 45°. The material 
above settles down and effaces all traces of the entrance. It usually 
happens that the bottom affected. by the crab is firm enough to render 
this operation somewhat slow and it rarely attempts to escape pursuit in 
such a way. It seems probable that concealment is usually adopted as 
an ambush from which a sudden attack can be made on some passing 

fish. 
In certain places, notably shallow ponds and streams which become 

nearly dry at low tide, the crab may be observed to dig rather large, 
conical holes, apparantly as reservoirs, and to take up its position in 
the deepest part. The work of making such an excavation often 
requires two or three hours, usually commencing soon after the tide 
has begun to ebb strongly and continuing until the edge of the exca- 
ration is nearly exposed above the water. The animal works from 

some suitable point, carrying away load after load of material clasped 

between the large claw and the lower surface of the front of the shell. 

It loosens up the surface with the tips of its second, third, and fourth 

pairs of legs, grasps all it can carry, and then moves off a few inches in 

the direction of the side which bears the load and deposits it so that it 

will not roll back. Thus the hole is gradually deepened and the sur- 

rounding circle built up and widened until it has a breadth of about 

a foot, with a depth of perhaps 6 inches. The crab then settles 

itself into the sand or mud at the bottom of the hole and waits until 

the rising tide offers an opportunity to move about again. 

The blue crab has very seldom been seen to come out on land volun- 

tarily, although it is able to systain life for several hours when 

removed from the water. In low, swampy situations I have occasion- 

ally seen an individual moving about in the dense grass or hanging to 

the grass just above the water, and in Miss Rathbun’s paper ‘* The 

Genus Callinectes,” there is a description by Mr. Willard Nye, jr., of 

the migration of a large number of crabs from a-small pond to the 
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ocean over a beach 400 feet wide. They had been imprisoned in the 
shallow water and were forced by cold weather to make the excursion 

to deeper places. 
During the molting periods the crab will always hide itself, if pos- 

sible, under some submerged timber, rock, or bunch of grass. Here 
it will remain quietly until after its shell has been shed and the new 
shell has hardened. 

The color of the crabis more or less variable, and it is believed by the 
fishermen that the animal is able to change its hue slightly to approxi- 
mate the color of its surroundings. Light grayish-green individuals 
are said to be taken on sandy bottoms, while the dark olive-green are 
said to be found among the grass. This theory, however, is not very 
well borne out by crabs held in captivity in the live boxes, for there 
they retain their original colors, and even after they have cast their 
shells exhibit quite as much variety as before. 

FOOD. 

The blue crab’s food is of a varied character, but the animal is preemi- 
nently a scavenger and a cannibal. In the shallow waters of ponds 
and small tidal streams it preys to a certain extent upon small fish, 
which it stalks with some cunning and seizes by a quick movement of 

its large claws. In such situations, too, I have sometimes observed it 
nibbling at the tender shoots of eel grass or other aquatic vegetation, 
or picking at the decayed wood of some sunken log. Its favorite food, 

however, is the flesh of some dead and putrid animal, to obtain which 
it will travel a considerable distance from its hiding place. A piece 
of stale meat or a rotten fish will attract the crabs for several yards 
around and they will swarm over the morsel until it is entirely 
devoured. The offal from stables and water-closets which project over 
the water furnishes the crabs with many a meal and in such spots num- 
bers of the animals may be observed lying in wait for food. 
Wherever crabs are abundant they constitute a source of great 

annoyance to fishermen, for they are adepts at stealing bait from the 

hooks and will return time and again after having been drawn to the 
surface of the water and apparently frightened away. 

An injured crab, if thrown into the water, will be speedily set upon 
by its associates and torn to pieces. Even one that is uninjured, if 
small or in the soft-shelled condition, is likely to be captured and 
eaten by stronger individuals. 

In eating a bit of food the crab first grasps it in the large claws and 
pushes it back under the front of the shell, where it is seized between 
the tips of the second pair of legs and pushed forward and upward to 
a point where it can pass between the third maxillipeds to the jaws. 
These strong organs masticate the food while the other mouth-parts 
prevent the escape of the smaller particles. It is then swallowed and 
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the complicated set of teeth in the stomach reduce it to a thin fluid 
mass before it is allowed to pass into the intestine. : 

Digestion in the crab seems to be a rapid process, for the food dis- 
appears so quickly from the stomach that this organ is usually found 
to be perfectly empty within a few minutes after having received a 
full meal. It is a common idea among the fishermen that food is not 
retained in the crab’s stomach at all, but this I have disproved by 
numerous dissections. 

REPRODUCTION. 

The sexes of the crab are separate, and reproduction is effected by 
means of eges, which are laid by the female after copulation. The male 

crab may instantly be recognized by its narrow 1-shaped abdomen, or 
apron, which is folded under the cephalo-thorax and lies over a rather 
deep groove inthe sternum between the second, third, and fourth pairs 

of legs. (Fig. 2, pl. 1.) Its base is broad and nearly fills the space 
between the fifth pair of legs. The verges, or intromittent organs, 
consisting of the much modified first pair of abdominal appendages, lie 
within the sternal groove and are ordinarily completely hidden by the 
abdomen, but are easily exposed by raising that portion of the animal’s 
body. The male is also usually distinguishable by its larger size and 

the greater amount of blue on its legs and the lower surface of the 
body. The soft-shelled male shows a good deal of blue on the back also, 
but as the shell hardens this gives way to the usual dull gray green. 
Among the female crabs two distinct forms are recognizable, which 

we may designate, respectively, as virgin and ovigerous forms. In 
both the body is more tumid and the abdomen is much broader than in the 
male. Inthe virgin form the abdomen has a triangular shape, the sides 

converging nearly uniformly from the base to the tip. (Fig. 3, pl. 1.) 
In the ovigerous form it is nearly semicircular ijn outline, except for 

the small terminal segment, which projects in front as a smail triangle 
on the middle line. (Fig. 4, pl. um.) In the virgin form the abdomen 
lies, as in the male, in a depression between the bases of the last four 
pairs of legs, but it is fastened in its place so strongly, by means of 
a pair of hooks which project from the body and fit into a pocket on 
ach side of the abdomen, that it can hardly be raised without being 
broken. Theswimmerets on such an abdomen are small—almost rudi- 

mentary—and would hardly be noticed in a cursory examination. In 
the ovigerous form, on the other hand, the abdomen covers nearly the 
whole lower surface of the shell, even overlapping the basal segments 
of the last four pairs of legs, and it is held in position only by a mus- 
cular effort on the part of the animal. When such an abdomen is 
lifted up, the observer is at once struck with the large size of the 
swimmerets, which, with their fringes of hairs, entirely fill the space 

between the abdomen and the shell of the body. It will further be 
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observed with regard to these two forms among the females, that the 
first, or virgin form includes all the smaller individuals, while the 
second, or ovigerous form includes only those of larger size. That the 
condition is not an evidence of age, however, will be shown further on. 

Crabs may be found pairing at almost any time during warm weather, 
but there seem to be five or six periods between early June and the 
beginning of cold weather when the act is at its height. During these 
times mated crabs, ‘* doublers,” as they are called by the fishermen, are 
found in considerable numbers, either lying on the bottom in shallow 
water or swimming at the surface. It appears that the male crab is 
able to distinguish the female which is about to shed her shell, and 
having found such a one seizes her and carries her about with him, 
sometimes for a day or two, until the shedding of her shell is immi- 
nent. He then places her in some sheltered place and stands guard 
over her ready to repel the advances of any other male. At this time 
the female invariably is of the virgin form, and copulation has not 
taken place. When she sheds her shell, however, she has passed into 
the ovigerous form, the broad semicircular abdomen of her new con- 
dition having been withdrawn from the shell of the narrow triangular 
abdomen of the virgin form. She is now ready for copulation, and is 
immediately approached again by her mate. She turns back her 
abdomen, thus exposing the openings of her oviducts, the verges of 
the male are inserted, and she is grasped by the tips of his second, 
third, and fourth pairs of legs, and cee away. In the mated crabs 

the female, before she has cast her shell, is carried by the male with 
her back against his ventral surface; nage copulation her position is 
reversed. Copulation lasts for a day or two, coming to an end as 
soon as the new shell of the female has hardened. The pair then sepa- 

-rate, and so far as is known pay no further attention to each other.“ 
The female is now ready to produce her eggs, and for this act it 

seems that she seeks the ocean or the mouth of some large bay. In 
Chesapeake Bay mating crabs are abundant at least as far north as 
Annapolis, but a crab with eges is very seldom found there. On the 
other hand, at Cape Charles City, Va., at Hampton, Va., and neigh- 
boring points, egg-bearing females are far more abundant than either 
males or virgin females during the latter part of summer, but appar- 
ently do not often come into shallow water. All the individuals seen 
at the two Vi irginia localities had been caught on trot lines. An exactly 

@ Although the facts Ae in the last ea Pre are matters of common 

knowledge among the crab fishermen, I am not aware that their relation has been 

recorded in any of the printed accounts of this animal. The fact that copulation is 

possible only while the female is in the soft-shelled condition has been noted by 

several observers, and that about the time of copulation she changes from the narrow 

abdomened to the broad abdomened form is mentioned on page 369 of Miss Rath- 

bun’s paper. 
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similar condition of affairs has been reported by Paulmier to obtain at 
the Long Island fisheries. He says: 

The investigations of the writer, finally, failed to show any in the shallow waters 

of the bays and rivers. It thus seems certain that the crabs in berry do not come 
into the shallow water at any season in the north. 

During the latter part of June, however, a few specimens were taken while cling- 

ing to a pound net near Fire Island inlet in about 20 feet of water. For the next 

three weeks none were seen, while small males were quite common. Then the 

females suddenly appeared in great numbers on the nets, but, as mentioned, none 
were seen on the shore. : 

The eggs of the crab are very minute, about 74> of an inch in 
diameter, and they are very numerous, it having been estimated that 
a single female may produce as many as 3,000,000. As soon as the 
egos are laid they adhere to the fringes of hairs on the swimmerets 
and form a mass which is nearly a third as large as the female’s body. 
They are carried about thus until they hatch, when the young, after 
clinging to the mother for a short time, loosen their hold and begin a 
free existence. 

The eggs are probably produced soon after copulation, consequently 
among the great mass of crabs there are to be found some ‘* blooming 

females” throughout the summer wherever conditions are fayorable 
for egg laying. The majority spawn in the fall or early spring. In 
his article on the blue crab (Fisheries and Fishery Industries, p. 642, 
1880) Mr. Richard Rathbun states that at Hampton, Va., in 1880, the 
first crabs with eggs were taken on the first of March, but they do not 
appear usually until April. The height of the spawning season is 
from May to August, though many egg-laden crabs are seen until 
November. At Charleston, S. C., in March of the same year, Mr. 
R. E. Earl! reported that at least two-thirds of the catch were females, 
laden with eggs which from their immature condition would probably 
not hatch before April or May. In this connection is quoted the 
following letter from Mr. 8. L. Addison, of McMenamin & Co., crab 
packers at Hampton, Va.: 

The proportion of the male and female crabs varies considerably during the year, 

but the average is about two males to twelve females. Egg-bearing females are most 

abundant during the hottest part of the season. As to what time the eggs hatch and 

how soon after laying, we have no means of ascertaining, and exactly what becomes 

of the young is a hard question to answer, although the very small crabs are found 

at all times of the year. Very many of the small crabs are devoured by fish and 

oysters. We haye no reason to believe that the female dies after she spawns. On 

the contrary, we are satisfied that she does not, as her appearance gives every evi- 

dence of it. Weare not able to state how long it takes a crab to grow from the egg 

to maturity, and, in fact, do not know at what age it is mature. 
Our oldest crabber, who has been in the business for about twenty years, says posi- 

tively that every crab sheds its shell once every three months during the whole year, 

both winter and summer. 
Very many egg-bearing female crabs are caught for market and canning purposes, 

and we see no way to prevent this, as they do not all spawn at the same time, but 
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during the whole season some of them are spawning. Our experience is that we 

find more of the small crabs about March and April, although, as we stated above, ° 

some of them are found during the entire season. From the best information, nearly 
all the crabs, if not all, spawn in the rivers and afterwards come into salt water. We 

do not think they travel from this section northward, but, on the contrary, we think 
they generally come southward. 

Our opinion is that there is nothing so detrimental to the crab industry as dredg- 

ing for crabs in winter time, and what makes us feel so sure of it is the fact that 

aiter they are dredged in a certain location in the winter, the next season none or 

scarcely any of them are to be found there. They will not bed in the same place 
the succeeding winter. 

We are borne out in the opinion by our oldest and best crabbers, that generally 

about June and July we have a little different crab reach us here in Hampton 

Roads, which is generally called the ocean crab. It is larger than the one which we 
get earlier in the season, and is a much bluer crab. We can not say whether this 

crab comes from the north or south to us. 

Mr. Isaac H. Tawes, of Crisfield, Md., reports as follows: 

From what I can learn, the crabs spawn in the spring. I have been noticing them 

for several years. I always see the small baby crabs in May and June. I think the 

females mature during the winter and spawn in the spring. 

METAMORPHOSIS AND SUBSEQUENT GROWTH. 

The young crab when it first escapes from the egg is almost micro- 
scopic in size and of a very different appearance from the adult. It is 
known as a zoea larva.* It has a swollen, a 
globose body and a long, slender, segmented 
tail. The eyes are especially large and 
prominent and are borne on short, thick 
stalks. The shell which covers the head and 
body is prolonged downward between the 
eyes to form a long, slender, pointed ros- 
trum (cuts 1 and 2, 7.). On each side, near 
the middle of the shell, there is a smaller 
lateral spine (cut 1, 2.) and near the middle 
of the back there is a long, slender, curved 
spine (cut 1, d.). The tail or abdomen, 
which afterward becomes the ‘‘apron” of Ot Moya 
the adult crab, is longer than the body and NE Eig a apna 
is composed of six cylindrical segments; it — ctab. (After Brooks.) 
bears no appendages and ends in a large, forked telson (cuts 1 and 
2, ¢.). The tail is movable and assists the animal in swimming. At 
the front of the body, in the neighborhood of the mouth, there are 

“The following account of the metamorphosis of the crab and the figures which 

accompany it have been taken from Dr. W. K. Brooks’ Handbook of Invertebrate 
Zoology (S. E. Casino, Boston, 1882), with such revisions as have been necessary to 
adapt it for popular reading. 
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seven pairs of appendages, which are usually designated as the first 
and second antenne, the mandibles, the first and second maxille, and 

the first and second maxillipeds, the latter being provided with long 
plumose hairs and used as the principal organs of propulsion as the 
animal swims through the water. The other thoracic appendages 
of the adult crab—namely, the third maxillipeds and the five pairs of 
legs—are represented only by a series of buds lying on each side, 
almost concealed by the shell. The shell itself is very thin and so 
transparent that the heart, the intestine, the, muscles which move the 
appendages, and all the other internal organs may be easily observed. 

The zowa sheds its shell a number of times, the bud-like rudiments 

of the third maxillipeds and the legs grow a little and the portion of 
the body which carries them becomes obscurely divided into segments. 

The abdominal feet or 
swimmerets make their 
appearance as pairs of 
buds on the ventral sur- 
face of the abdominal 
segments, and certain 
changes occur in the 
antenne and mandibles 
which cause these parts 
to resemble more closely 
the parts of the adult crab. 

For a number of molts 
the change of the larva is 
gradual, but after a time 
it sheds its shell and be- 
comes suddenly converted 

Cut 2.—Megalops form of Callinectes sapidus or some closely into US form which quite 

related crab. (After Brooks.) different from the zowa, 

and which is known as a 
megalops. The megalops differs from the zoxa in the following 

characters: 
(1) There are no lateral spines and the dorsal spine is very short. 
(2) The eyes are at the ends of very movable stalks. 
(3) The five pairs of legs are fully developed and are very, similar 

to those of the adult. 
(4) The gills have made their appearance above the bases of the 

legs, under the margins of the shell, but these margins are still free. 
(5) The maxillipeds are no longer organs of locomotion and there 

are three pairs. 
(6) While the larva is still able to swim, it also moves over the bot- 

tom by walking upon the tips of its legs, with a crab-like gait, very 

—S= 

~— f= 
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similar to that of the adult. A reference to the figure, however, will 
show that the megalops is still far from being like the adult crab. 
There is still a long-pointed rostrum on the front of the shell, and the 

eyes, instead of being hidden in cavities on the front of the shell, pro- 
ject conspicuously from the sides at the base of the rostrum. Both 
pairs of antenne project from beneath the rostrum, and the lash of the 
second antenna is very long. The last pair of legs are bent upward 
and backward above the back of the shell and are borne on a separate, 

movable segment of the body. The abdomen is still long and carries 
five or six pairs of swimmerets; while the animal is swimming the 
abdomen is stretched out behind the carapace, but while crawling it 
may be bent forward under the ventral surface of the body, as in the 
adult. The third pair of maxillipeds are still ieg-like, being composed 
of cylindrical segments, and are not flattened as ir the adult. In fact 
the general structure and appearance are quite as much like that of a 
crayfish or lobster, as like that of the familiar blue crab. 

The time required for the megalops larva to change into a young 
crab having the form of the adult has not been recorded, but is prob- 
ably quite short. By successive molts@ the outline of the shell, the 
structure of the appendages, and the internal anatomy approximate 
more and more closely the future condition, until at last, by the time 
the animal has reached a breadth of perhaps one-fourth of an inch, its 
true nature becomes plainly evident. 

Even before this time it has fallen in with others of its kind and 
together with them it moves shoreward.? In Chesapeake Bay this 
general shoreward movement appears to take place early in the spring, 
for at Crisfield in April, and to some extent in May, the tiny crabs 
begin to appear in great numbers. They float along with the currents, 
clinging to bunches of grass or swimming freely in the water, and 
finally find a suitable home in some shallow and sheltered bay or 

“The number of molts during the megalops stage is stated by Paulmier to be 

(probably) six. 

In Miss Rathbun’s paper (p. 368) there is given an account by Mr. John D. 

Mitchell, of Victoria, Tex., of the breeding habits of the crab in the Gulf of Mexico. 

He says: ‘‘The eggs begin growing in the spring and hatch the latter part of May or 

June, the young clinging to the apron for several days. When first hatched they 

are very little more than two eyes, and look like anything but a crab. I know little 

about the number of times the young sheds from the time of leaving the mother’s 

apron until it gets its crab shape, which is inside of three months. I have seen the 

little fellows so thick near the margin that the water would look murky and thick, 

and thousands could be scooped up in the two hands placed together, and their cast- 

off shells would form a gray streak along the water’s edge. They collect in immense 

numbers along protected shores and nooks, shedding several times and getting their 

shape in September, when they start on their great migration across the bays for 

the north shores, where they enter the creeks and estuaries, and go upon the shoals, 

where they remain until grown, burying themselves in the mud and sand in winter.” 
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estuary. These young crabs have almost certainly hatched from the 
egg the preceding fall, for it is then, in the months of August and 
September, that egg-bearing females, ‘* blooming crabs,” in the fisher- 
men’s vernacular, are most abundant in the extreme lower part of the 

bay. 
Once having established itself in a congenial location, the young 

crab probably remains there until it has attained its growth. It has 
been stated that three years is required for this“ and that the young 
crab sheds its shell twice each summer before it reaches its full size. 
It is quite possible, however, and such evidence as I have been able to 
collect makes it seem probable, that in Chesapeake Bay, at least, the 
growth of the young crab is more rapid and that it may reach its full 
size in at most two seasons. At Crisfield, where hundreds of thousands 

of crabs are taken each summer and sent to market, the spring catch, 
beginning in May, contains great numbers of small crabs from 1} to 2 
inches across. By the next month they have reached 3 inches, and in 
July individuals 4 inches across are the rule. In August and Septem- 
ber most of the females have reached a breadth of 5 inches and are 
mature and ready for mating. It may be, of course, that this gradual 

increase in the size of the individuals taken does not prove such a 
rapid growth so much as an increased number of crabs on the bottoms 
from which the fishermen can choose. There are always a certain 
number of small crabs taken in the nets and thrown back into the 
water again, but the number of small ones diminishes as the number of 
large ones increases toward the end of summer. 

The duration of life of the crab after it has reached maturity is not 
positively known, but it is very probable that it differs somewhat in 
the two sexes. One observer, quoted by Miss Rathbun, gives seven 
years as the limit of the crab’s life without regard to sex and also says 
that it does not molt after having reached maturity. The latter 

statement is probably correct, but the former can hardly be accepted 
without proof. The evidence which has been collected seems to show 
that the males will survive at least one winter and possibly two, for 
large, full grown individuals are common throughout the winter and 
in early spring and are often caught by the oyster dredgers. These 
large males do not shed their shells and are usually battered and more 
or less covered with barnacles and even oysters. The females, on the 
other hand, probably die soon after spawning, and therefore survive 
the first winter only in case they have not copulated immediately 
upon becoming mature. The evidence to support this statement is 
perhaps not wholly satisfactory. No one has, as far as I know, 
followed the female crabs actually to see what becomes of them, but I 
have been informed that at times the beaches along the lower part of the 

@ Rathbun 1896, p. 369; also Paulmier 1901, p. r. 135. 
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bay and the adjacent ocean are covered with dead crabs, mostly oviger- 
-ous females. All the observers mentioned the late fall as the time of 
such an occurrence. Moreover all those engaged in the crab fishery 
unite in saying that they have seldom, if ever, found an ovigerous 
female shedding her shell, and that the females which are found early 
in the season are of the virgin form. Evidently all the large females 
of the early spring are such as did not find a mate during the preced- 
ing season and have, therefore, still to fulfill their maternal destiny. 
It has been stated by Paulmier (1901) that the female crab does molt 
again after the eggs are hatched. His investigations made in the 
neighborhood of Long Island may indicate strikingly different life 
histories for northern and southern crabs, for the observations made 

at Crisfield prove quite conclusively that the female does not cast her 
shell after having produced her first and only lot of eggs. 

MOLTING. 

In practically all the lower animals whose bodies are incased in a 
tough unyielding covering extension in size and any change of form 
occurs not gradually and continuously, but suddenly and at intervals, 
and is always preceded by the casting off of the confining skin or 
shell, a process known as molting or ecdysis. The molting of the 
crab might have been dwelt upon more fully in the preceding para- 
graphs, but it is a matter of such interest and of such vital importance 
that it deserves to be considered by itself. It must suffice, however, 
to describe the process in the fully formed crab, and leave the subject 
of the larval molts for future investigation. : 

As the crab approaches the shedding period it begins to show its 
condition by various external ‘‘signs,” which are well known to the 
fishermen and are of great importance to them. The first indication 
is a narrow White line which appears just within the thin margin of 
the last two joints of the posterior pair of legs. This line 1s so nar- 
row and ‘so obscured as to be barely visible, but it is immediately 
detected by the expert, and the individual bearing it is classed as a 
‘*fat crab,” or more vulgarly as a ‘‘snot.” Within three or four days 
the white line gives way to an equally narrow and obscure red line, 
and a set of fine white wrinkles makes its appearance on the blue 
skin between the wrist (carpus) and the upper arm (meros). Such a 
crab is known as a ‘*‘peeler,” and may be confidently expected to cast 
its shell within a few hours. As the time progresses the marks 
become more and more evident, and a reddish color (especially in vir- 
gin females) begins to appear at the margins of the segments of the 
abdomen. Then, on the under surface of the carapace, extending 

from the neighborhood of the mouth around the sides and backward 
to the posterior margin, there appears a narrow fracture, so that the 
whole upper surface of the shell can be raised up from the back like 
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a lid, to expose the soft body beneath. Such a crab is termed a 
‘‘shedder” or a ‘‘ buster.” (Plate ur.) At this time the animal usually 
lies motionless, but if disturbed is still capable of movement, and may 
crawl or swim slowly away. It is incapable of showing any great 
muscular force, however, and can inflict only an insignificant pinch 
vith its claws. 

The actual casting of the shell is now a matter of only a few min- 
utes; a quarter of an hour will usually suffice, though the operation 
may be prolonged to three or four times that period if the crab is dis- 
turbed or if it issuffering from some recent injury. In the latter case 
it is often unable to complete the process and dies. By convulsive, 
throbbing movements the hinder pair of legs begin to be withdrawn 
from their encasement and are finally freed. . Meanwhile the other 
legs have been started out and the body has begun to protrude more 
and more from the shell. At last everything is out except the front 
of the body and the large claws, but the latter, on account of the great 
discrepancy between their size and that of the narrow articulations 
through which they must be withdrawn, require some-further effort 
before they can be freed. The thing would hardly be possible at all 
were it not for the fact that on the upper surface of the large segment 
of the arm (meros) a broad triangular surface of the shell becomes 
loosened and rises up like a flap to make way for the crowded tissues 
within. Some of the hard shell of the other lower (proximal) seg- 
ments also seems to become softened and elastic so that by a steady 
pull the great pincers are finally drawn through. Thus the crab has 
backed out of its shell and meanwhile it has grown, for if it is caught 
and measured it” will be found to be considerably larger than it was 

before.* (Plate rv.) 
The skin is soft and the animal looks and feels flabby and helpless. 

The back is wrinkled, and the ‘‘horns,” or large lateral spines, are 

curled curiously forward. Within a few minutes, however, the body 

mature. The specimens were taken from floats at Crisfield and were selected at 

random from among a large number. An effort was made to secure measurements 

of smaller individuals as well, but the lateness of the season made it impossible. 
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plete. The crab is now known as a ‘‘soft-shell,” and from the esthetic 
standpoint is at the height of its glory, for all the brilliant coloration 

of the various parts is undimmed by any of the shell deposits, the soft 
integument seeming to bear the bright pigments at the very surface. 

Under natural conditions the crab usually selects some place of con- 
cealment in which to pass the period of shedding and probably does 
not leave it until the new shell has hardened, but it is by no means 

helpless, even immediately after ecdysis has occurred. On the tips of 
legs which seem too soft to support any weight whatever it can walk 

away, or, if forced to make the effort, can swim. The new shell 
hardens quickly. Within twelve hours it becomes parchment-like and 
the crab is called a ‘‘ buckler,” ‘‘buckram,” or a *‘ bucklum;” in two 
or three days it is as hard as ever and once more starts out in search 

of food.4 
AUTOTOMY. 

Autotomy, or the automatic throwing off of the appendages, is very 
characteristically shown in the blue crab and is of frequent occurrence. 
Very often if a large individual, in the hard-shelled condition, is cap- 
tured and held by one leg it will snap the limb off and make its escape. 
Likewise, if one of the legs is injured toward the tip the entire mem- 
ber will be dropped off. The breakage always occurs at the same 
point—across one of the segments near the base of the leg—and is a 
provision of nature to prevent the animal from bleeding to death. It 
is practiced ordinarily only by the hard-shelled crabs; an injury to a 
soft-shelled individual usually causes death. Under other conditions, 
however—notably, a sudden lowering of temperature—the act has been 
observed, and in one of the early attempts to procure soft crabs for 
market, by confining the hard crabs in an inclosure until they had shed 

their shells, severe cold weather reduced the entire catch to a lot of 

legless bodies (‘‘ buffaloes,” they are called by the fishermen). 

Autotomy seems to be limited to the legs, for, so far as I have been 
able to determine, none of the other appendages are ever thrown off, 
although if they are forcibly removed they will be regenerated. 

Regeneration of the parts cast off usually follows autotomy, but, 

according to the researches of several biologists, will not take place 
indefinitely. Three or four times seems to be the limit. The process 
of regeneration is quite rapid. At the first molt after a limb has been 

cast off, provided that the injury does not occur immediately before a 
molt, the new limb appears as a small bud in which all the missing 
segments may be found, coiled in an elongate spiral. At the next 
molt the segments straighten out and the new limb, except for its 
smaller size, looks like the one which was east off. Another molt, 
possibly two, will be sufficient to restore the limb to its full size. 

“Ti is believed by the fishermen that the molting of the crabs is influenced largely 

by the moon and the tides, but the evidence to support this theory is very contra- 
dictory. 
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FIG. 1.—~THE CAST SHELL OF A HALF-GROWN MALE. 

FIG. 2.—THE VENTRAL SURFACE OF A FULL-GROWN MALE 

CALLINECTES SAPIDUS. 
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FIG. 3.—VENTRAL SURFACE OF A VIRGIN FEMALE, SHOWING THE NARROW, TRIANGULAR 

ABDOMEN. 

FIG. 4.—-VENTRAL SURFACE OF AN OVIGEROUS FEMALE, SHOWING THE BROAD, SEMI- 

CIRCULAR ABDOMEN. 

CALLINECTES SAPIDUS. 
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Fig. 6. 
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THE CRAB INDUSTRY OF MARYLAND. 

By Wintrurop A. Rosperts. 

Agent of the Bureau of Fisheries. 

INTRODUCTION. 

Maryland furnishes by far a larger supply of crabs than any state 
in the Union, and it is not improbable that its people were the first to 
discover the edible qualities of this crustacean and its value as a market 
product. The only species taken in the commercial fisheries of the 
state is the blue erab ( Callinectes sapidus), which is caught and marketed 
in both the hard-shell and the soft-shell condition. The fishery for 
soft crabs, however, is much more extensive than that for hard crabs. 

Most of the data in this paper were collected by the writer during 
an investigation of the fisheries of Maryland in 1902, when the entire 
crab-producing region of the state was visited and most of the fisher- 
men and dealers interviewed. Prof. W. P. Hay, of Howard Univer- 

sity, who was at that time engaged in an investigation of the natural 
history of the crab, collected also data concerning the fishery, and his 
notes have been freely used in this report. It has been the purpose 
not to deal with the crab from a scientific standpoint, but accurately 
to present the information obtained relating to its economic value. 
Acknowledgment is made to the crab fishermen and dealers in this 

region for courtesies rendered, and especially to Mr. Isaac H. Tawes, 
of Crisfield; Mr. Harris, of the firm of H. L. Harris & Co., of Cam- 
bridge; Mr. Frank L. Corkran, of Oxford; and Mr. Moses E. Pritchett, 
of Bishops Head, all of whom contributed much valuable information. 

THE SOFT-CRAB INDUSTRY. 

The greatest crab shipping point in the United States is Crisfield, 
Md., situated near the extreme lower end of Somerset County on the 
Little Annemessex River, a tributary of Tangier Sound. This town 
not only receives the catch taken from Maryland waters in its vicinity, 

but also the principal part of the Tangier Island catch. Deal Island 
ranks next to Crisfield as a shipping point, but it has the benefit of 
steamboat transportation only, while Crisfield has train service in 
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addition. Practically all of the catch in the other crabbing localities 
of the state is sold to shippers at these two places. The principal 
grounds are Tangier Sound and tributary waters, Kedge Straits, and 
Holland Straits. Crab fishermen usually return from the fishing 
grounds daily to market their catch. In many cases, however, the 
distance prevents this and they are forced to live in shanties on the 
shores in the vicinity of the fishery, their catch being disposed of to 
buy-boats or crab-houses near by. As many as six men sometimes 

live throughout the season in a shanty which has cost about $25. 
Others live aboard their boats. 
Apparatus.—Soft crabs are taken with three forms of apparatus— 

scrapes, scoop nets, and small seines. A few also are taken inciden- 
tally on trot lines, together with hard crabs, as will be mentioned in 
connection with the latter fishery. The catch by seines is insignifi- 
cant compared with that by scrapes and scoep nets. 

The scrapes used for crabbing are similar to the oyster dredge, 
except that they are lighter, have no teeth on the front bar, and have 
a cotton instead of a chain bag. Scrape frames are usually sold by 
weight, the price being from 7 to 10 cents a pound and the weight 
from 25 to 35 pounds each. ‘The average price for a scrape, including 
bag and line, is about $3.50. Most of the scrape frames are made at 

Crisfield and Deal Island, while the netting comes from Boston and is 
made into bags by L. Cooper Dize, of Crisfield, who holds a patent on 
the bag in general use. The patent consists of a cord running along 
the back of the bag to keep it stretched. The width of a scrape varies 
from 2 feet 6 inches to 3 feet 6 inches, though few of the latter size 
are used. 

The bags originally used were 3 feet deep, but deeper ones were 

found more effective in preventing the escape of the crabs, and 4 feet 
is now the usual depth. The same apparatus is occasionally used both 
in dredging for oysters and seraping for crabs: 
A scoop net, or dip net, as it is sometimes called, consists of a cir- 

cular bow of iron, with a cotton bag from 6 to 8 inches deep knit 
around it, and a handle about 5 feet long. 

The seines are from 40 to 50 feet long and are hauled by two men. 
Crabs taken in scoop nets and seines are less mutilated than those 
caught in scrapes, and consequently command better prices. 

Scrapes are used exclusively upon sailing vessels, and, like oyster 
dredges, are drawn over the bottom while the boat is moving under 
sail. The boats vary in size from the smallest used in dredging for 
oysters to 9 tons net tonnage, which was the largest size used during 
the season of 1901. From two to four scrapes are carried on each boat, 
four being exceptional, however, and only on the larger size vessels. 
Asa rule there are two light scrapes and one heavy one to a boat. 
With a good breeze a crew of two men can manipulate two light scrapes, 
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but with a light wind the two men together handle a heavy one. A 
- erew of three men can, with a favorable breeze, handle three scrapes 
at the same time. It is the object of the scraper to have the boat get 
sufficient headway to go slightly faster than the crabs can travel, so 
that they can not escape when once in the bag. Scrapes are not allowed 
to sink in the soft bottom, as the mud covering the bottom of the bag 
would furnish a means of escape. The scrapes are taken aboard every 
few minutes, or after covering from 75 to 200 yards, and the contents 
are emptied out and sorted over, usually on a board platform or broad 
flat trough conveniently located at the side of the boat. The bulk of 
the material brought up is grass and mud, from which the crabs are 
picked out and distributed in the several receptacles provided for 
them, according to the successive stages of their development. 

Scrapers endeavor to reach the crabbing grounds as early in the 
morning as possible, before the crabs are moving about and have 
become scattered. The best catches are made between daylight and 10 
o’clock in the forenoon, and between 3 o’clock in the afternoon and 

evening. The bright sun in the forenoon drives the crabs back into 
their holes until hunger forces them out again in the afternoon. On 
cloudy days they remain out much longer. 

Season.—The soft-crab season extends from the first of May to the 

last of October, but a majority of the crabbers discontinue fishing in 
September to engage in oyster tonging. During the first two or three 
weeks of May they follow what is known as ‘‘mud-larking,” that is, 
scoop-netting in marshes and along the banks of small streams, the 
crabs being found in the mud at this season of the year. By the first 
of June the crabs become more active and the season is then consid- 

ered at its height. The heaviest catches are made during June and 
July. Scoop-netting is followed throughout the season, but little 
scraping is done after the middle of July, owing to the calm weather. 
Very often a fisherman will begin scraping early in the day, and when 
the wind has ceased anchor his sailboat and use his skiff for scoop- 
netting in shallow water. In some localities the bottom grass grows 

so thick that the scrape bag fills with it and prevents the crab from 
entering. The scoop net is then brought into service. In water less 
than 3 feet deep it is a common occurrence for the crabbers to leave 
their skiffs and wade out after the crabs with scoop nets. 

Designations of a crab.—There are six stages of a crab’s life, com- 
monly classified as follows: First, the ‘thard crab,” or one in its 
natural condition; second, a ‘‘snot,” or one that has just entered the 

shedding stage; third, a ‘‘peeler,” when the old shell has begun to 
break; fourth, a ‘‘ buster,” when the new shell can be seen; fifth, the 

‘*soft crab;” sixth, a ‘‘ paper-shell,” or ‘Sbuckram,” when the new shell 
is beginning to harden. During hot weather it takes from two to 

three days for a ‘“‘snot” to become a ‘‘peeler.” One tide will often 
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change a ‘‘peeler” to a ‘‘ buster” and another from a ‘‘ buster” to a 
softcrab. A few hours after shedding the crab has reached the ‘* paper- 
shell” stage, and within three days the hardening process is completed. 
The warmer the water the more rapidly do the changes take place. It 
was formerly customary to break a crab’s claw to ascertain whether it 
had begun to shed, the term ‘‘snot” no doubt having arisen from the 
watery substance which issued from the break. Experienced fisher- 
men, however, find it unnecessary to resort to this test. 

Crabs are sold by the fishermen principally in the ‘* peeler” or 
‘*buster” condition, just before the shedding takes place, the proportion 
sold as soft crabs being much smaller. When the shell of a crab that 
has just shed has hardened to a ‘‘ paper-shell,” the fisherman is able 
to dispose of it at only about one-fourth the price of a soft crab. 
‘“Snots” are seldom bought by dealers, but are returned to the fisher- 
man, who places them in his floats until they become ‘‘ peelers,” or 

are in a salable condition. 
— Buy-boats.-—Most of the crab catch is sold on the grounds where 
taken, the dealers in Cristield and Deal Island employing buy-boats 
for this purpose. Up to 1902 sailboats only had been used in this 
trade, but in the latter year gasoline launches were introduced, and 
both kinds of boats were employed during a portion of that season. 
It is very likely that the number of launches will be augmented during 
each succeeding season, and it is also very probable that the crabbers 
themselves, following the example of the lobster fishermen of New 
England, will add auxiliary power to their sailboats, and thereby 
secure the benefit of both means of propulsion. It is feared, however, 
that the resulting increase in catch will be greater than the natural 

increase of crabs. 
Floats.—Every crabber has what is known as a float, a rectangular 

box approximately 10 or 15 feet long, 4 feet wide, and 2 feet deep, 
the sides and ends being constructed of laths, and the bottom of 6-inch 
planks. Extending around the float on the outside, midway of its 
height, is a shelf about 7 inches wide, to prevent the float from sinking. 
The laths on the sides and ends are placed about one-fourth inch apart, 
to prevent minnows or eels from getting at the crabs inside. These 

floats are used by the fishermen as a means of holding crabs that have 
entered upon the shedding process, but which have not yet reached 
the ‘‘peeler ” or salable condition. The dealers also use floats, some- 
times as many as 100, but usually of a larger size than those of the 
fishermen, and costing from $2 to $3 each. The floats are inclosed 

by a fence to prevent their being washed away by strong winds, and 
this inclosure is commonly called a ‘‘ pound.” The floats now in gen- 

eral use are made of native or ‘‘ Eastern Shore” pine and ordinarily 

will not, unless exceptional care is taken of them, last through one 
season, as they soon become water-soaked and sink. One was seen 

66 
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that had been used nine years, but it was made of white pine, the 
sides and ends being constructed of strips instead of laths as at present. 
By means of a rope fastened to one end, a float can be towed to any 
part of the pound. 

~ Within each pound is a sloping platform upon which floats are 
placed at regular intervals to dry. Under ordinary conditions about 
one-third of the floats are in the water while the remainder are drying on 
this platform. If the weather is warm a float will become foul within a 
week and crabs put into it will die much sooner than in a clean one. 
The painting of floats is an innovation which promises good results in 
preserving them. It has been suggested that shades be placed over 
the floats to protect the crabs from the hot sun. This, it is thought, 
might materially reduce the great mortality among the crabs during 
midsummer, but as it has not yet been tried its usefulness is prob- 
lematical. Dealers employ men to watch their floats constantly and 
remove the crabs from the water immediately after the shedding proc- 
ess, to prevent the hardening of the shell. This sorting is done three 
or four times a day, the intervals being employed in packing the 
crabs for shipment, receiving fresh supplies, and in delivering those 
already packed to the express office or steamboat wharf. 
A source of much loss in soft crabs is the great mortality attendant 

upon the shedding process. If the animal has been injured in any 
way, either when being caught or in the subsequent handling, or if it 
has been weakened by being kept too long out of water, it is often 
unable to withdraw from the old shell and dies. There is but small 
demand for the crabs which die in the floats. If they are removed 
and cooked within two or three hours, however, they can still be 
eaten, and for this purpose command a small price. A few are shipped 
to be used as fish bait, but the majority are either thrown away or 
given to persons in the neighborhood who feed them to hogs or to 
impounded diamond-back terrapin. The mortality among shedding 
crabs is greatest during hot and sultry weather; thunderstorms are 
said to be very destructive at times, but whether this destruction is 
due to the sultry weather preceding or to the electrical disturbance 
during the storm is a disputed point. The crabs in the floats are not 
fed, even though they remain there for several days. It was for- 
merly the practice to throw in pieces of stale meat or other refuse, but, 
although the crabs ate it, they died more quickly than if nothing was 
given them. 

Handling and disposition of crabs.—The boxes in which crabs are 
shipped are made of thin pine boards and contain from two to three 
trays. Occasionally smaller boxes without any trays are also used. 
By means of the trays the lower layer of crabs may be examined 
without removing the upper ones, as was necessary in the boxes orig- 
inally used. The present boxes, which cost from 30 to 40 cents each, 
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are made in several sizes, hut the one most commonly used is 18 by 
28 by 10 inches. From 10 to 35 dozen crabs are packed in one box, 
the number varying according to the box and the size of the crab, 
and necessarily decreasing as the season advances and the crabs grow 

larger. . 
The work of packing crabs for shipment is begun by covering the 

bottom of the box to a depth of 2 or 3 inches with seaweed which has 

been thoroughly picked over to remove all lumps. On this soft bed 
the crabs are placed in a nearly vertical position and so close together 
that they can not move out of place. Seaweed or moss is then placed 
over them to protect them, and over this is placed a layer of fine 
crushed ice. The other trays, after being packed in the same manner, 
are placed one above the other, and the lid is nailed on. The box is 
then ready for shipment. Some dealers, in order that their shipments 
may present a more attractive appearance upon reaching market, place 
a piece of cheese-cloth immediately over the crabs and the seaweed 
over that. By reason of the extreme care used in packing, the crabs 
can be kept alive from sixty to seventy hours after leaving the water, 
and crabs shipped from Crisfield to Canada arrive at their destination 
alive and in good condition. In the early days of the fishery, 
‘‘pneelers” were shipped from Deal Island in a large box holding 
5,000, neither seaweed nor ice being used. They were sent only as 
far as Baltimore, however. At present most of the crabs are shipped 
directly to the consumer, and the packers do not hesitate to fill the 
smallest order. Competition among the packers is very keen, and 
considerable secrecy is observed regarding the destination of ship- 
ments. When a box is ready the dealer’s name and address are sten- 
ciled upon it, and a tag bearing the consignee’s name and address is 
attached; but over the latter, so as to hide it completely, is tacked a 

piece of cardboard bearing the letter ‘‘W” (west) or *‘ HK” (east). 
This is known as a “‘blind tag,” and is not removed until after the box 
is in the express car, if shipped by rail, or in Baltimore, if it goes by 

steamer. 
While the great bulk of the catch, in fact nearly all of it, is shipped 

in the manner described above, a small but increasing number of soft 
crabs are being put up in hermetically sealed tin cans for indefinite 
preservation. For this purpose the prime soft crabs are boilea and 
put up very much the same as any other animal product. From 2 to 
24 entire crabs are put into each can, the former number into a can 
holding about one-half pint, the latter into a 1-gallon can. When put 
up in this manner the crabs retain much of their delicious flavor and 
should furnish an admirable substitute for the fresh article during the 

winter season. 
Market prices.—The price received by the fishermen for soft crabs, 

or those in the process of shedding, varies from one-half to 4 cents 
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each, an average during the season being about 12 cents. In buying, 
the dealer often counts three small crabs as two large ones, or two 
small as one large one, according to the size. 

Supply.—Vhere has been no very material change in the catch of 
crabs throughout the region, except a slight increase due to the greater 
number of crabbers each year. In 1901 at Crisfield and vicinity the 
catch was light, while at Deal Island, Holland Island, and neighboring 

localities this was the most profitable season known. In 1902 the 
catch of crabs was small throughout the state. The fishermen attrib- 
uted this to the severe winter of 1901-2. It is claimed by the resi- 

dents cf Deal Island that up to about 1882, when crabbing for market 
was begun there, it would take a fisherman a day to catch enough crabs 
for use as bait for line-fishing the next day. 

There are no legal restrictions imposed upon crabbing in Maryland 
either as to the size of the crabs, or the season in which they can be 
taken. Dorchester is the only county in which a license is required, 
a fee of $2.50 being charged for the privilege of scraping. No license 
is necessary for scoop-netting. 

Many fishermen are of the opinion that scraping for crabs over 
oyster grounds is of material benefit to the latter, as mud would settle 
on the oysters and would smother them unless removed by the scrapes; 
also, spat would be prevented from settling on the shells. The crab- 
ber regards scraping as a method of cultivating oyster grounds. 

The early history of the crab industry of Crisfield may not be 
uninteresting as given in the words of Capt. John H. Landon, the 
first and oldest living crab shipper of this town. 

When I first began crabbing in Crisfield I could catch over ten dozen crabs in a 

day with a scoop net. We did not know what to do with them. There were only 

two firms that handled them at that time, one in New York and one in Philadelphia. 

It was in 1873 or 1874 that the first shipments of crabs were made from Crisfield. 

These were consigned to the firm of John Martin, in Philadelphia, and were shipped 
on commission. Sometimes they would bring 60 cents a dozen, and at other times 

$1. The price now is kept down by the great competition among the crab buyers, 

who make such low rates in their contracts with firms in the cities. There was no 

trouble at first in selling our crabs, as the men to whom we shipped were pretty well 

posted, but we had considerable trouble in extending the trade, as many people 

thought the crabs were poisonous and had a very poor opinion of the crabbers as a 

set. Soft crabs were eaten in Crisfield sometime before there was any thought of 

shipping them to the cities. A few were at first sold to express agents and railroad 

employees. These men would take them to friends or sell them to game dealers in 

Philadelphia, which may account for the fact that Mr. Martin, to whom the first 

shipments were made, was familiar with their edible quality. 

The boxes in which the crabs were first shipped were very heavy, which made the 

express charges high. That was one of the mistakes that the shippers made. We 

had considerable trouble in getting the crabs to market, as we did not use ice in those 

days, at least for the first two years. The result was that we would lose about one- 
half of the crabs before they reached the market. Mr. Martin was the first to sug- 

gest the use of ice. We fitted up a very nice box in which to ship them in ice, but 

it proved to be too expensive. It had trays, as at present, but was much heavier. 
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Before the use of ice we put about 5 dozen crabs ina box. After the introduction 

of ice we put in about 12 dozen, as we then used a larger box. Crabs were shipped 

in these large boxes for many years until the present style of box came into use in 

1884. The latter were first used by Mr. Isaac Tawes, of the firm of Tawes & Co. In 

the boxes originally used the crabs were arranged in layers, but not in trays, so that 

if you desired to get at the bottom layer of crabs it was necessary to unpack all of 

those above. You could not get at them by removing the trays, as at present. 

We did not ship any crabs to Baltimore for two or three years, but confined our 

shipments to Philadelphia and New York. One shipment was sent to Pittsburg in 

the interim, but no returns were received for them, as they did not appear to be 

salable there. 
Scoop nets were probably used in taking crabs four or five years before the intro- 

duction of scrapes. L. Cooper Dize was the first man to use scrapes. The kind first 

used were nothing but old oyster dredges of the smallest size. A cotton bag was 

soon afterwards substituted for the chain bag, this change making them much lighter 

and better. Scrapes came into general use the next year after their introduction. 

I was about the first crabber, and also the first to buy and ship. The principal 

reason why I stopped buying was on account of having to work on Sundays, which 

is the busiest day of the entire week. 

The shedding of crabs was begun here almost immediately after the first ship- 

ments. The same style of floats was used as now. In our first attempt at shedding 

we built about five floats, each 10 feet long, 8 feet wide, and 8 inches deep. We 
caught a lot of small hard crabs and put them in the floats to turn to peelers. Dur- 

ing that night a strong wind from the northwest arose and when we went to the 

floats in the morning we found that every one of the little crabs had shed _ its “‘fing- 

ers,’’ and we called them ‘‘buffaloes.’”’ They were of no use whatever. 

Other attempts have also been made to shed hard crabs, but they have always 

resulted in a failure. We built apound and put the crabs inside. Our intention was 

to hold the crabs in this pound until they became peelers and then take them out and 

put them in floats to shed, but it necessitated so many handlings of the crabs before 

they became peelers that the experiment was considered a failure and discontinued. 

The first crab pounds were constructed by Mr. Severn Riggin and myself. They 

consisted of posts with boards nailed lengthwise on them, and laths nailed vertically 

on the boards, close enough together to keep the crabs from getting through. The 

first pounds were circular in shape, while those at present in use are square or nearly 

so, and are not so closely built, as their only purpose now is to prevent the floats 

being washed away by strong winds. 

THE HARD-CRAB INDUSTRY. 

Oxtord and Cambridge are the most important hard-crab centers in 
the state, though the industry is prosecuted extensively in many other 
localities, including Crisfield, where, however, it is overshadowed by 
the more important soft-crab industry. At Oxford, with the excep- 
tion of about one-third of the catch shipped alive during July and 

August, when the crabs are in their best condition, the hard-crab 
vatch is utilized at factories, where the meat is extracted and shipped 
in tin buckets. This applies also to several other localities in Talbot 
County, which is the hard-crab county of the state. At Cambridge, 
with the exception of the crabs used by one firm which extracts the 
meat, the catch is shipped alive. 
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Crabbing grounds.—The larger portion of the catch is made in the 
Choptank, Tred Avon, Wicomico, St. Michaels, Chester, and Little 

Annemessex rivers, and Chesapeake Bay, on the eastern shore of the 
state, and in Mill Creek, a tributary of the Patuxent River, on the 
western shore. The crabs are taken in depths of water varying from 
2 feet in the rivers to 40 feet in the open waters of Chesapeake Bay. 
The average depth would be about 10 feet. They usually frequent 
muddy bottoms, but at certain seasons of the year they are found on 

hard bottoms, thus differing from soft crabs, which always seek grassy 
bottoms. 

Season.—At Crisfield the fishery for hard crabs is carried on from 
early in April until the latter part of November. In most other local- 
ities the season is considerably shorter. The larger portion of the 
catch is taken between June 1 and September 1, most of the fishermen 
discontinuing at the latter date to take up oyster tonging. By reason 
of this reduction in number the crabbers who continue during Sep- 
tember and October succeed in making fairly good catches. They are 
also aided by the cooler weather, which permits of the catch being 
kept in good condition for shipment until the following day. During 
the winter quite a number of hard crabs are taken incidentally in 
oyster dredges. There is very little sale for these, however, except 
at Crisfield, where one firm is engaged in picking crab meat during 
the entire year. This firm depends upon New York State for most of 
its supply of crabs during the winter. It is thought that the winter 
catch could be augmented should the demand become greater. 

Apparatus.—W ith the exception of the crabs already mentioned as 
being caught in oyster dredges and the few taken together with soft 

crabs, the entire hard-crab catch of the state is obtained with trot lines. 
These lines vary in length from 200 to 1,000 yards, the average being 
about 450 yards, and are of cotton, manila, or grass rope, the size run- 
ning from one-eighth to five-eighths of an inch in diameter, but usually 
being about one-fourth inch. Many fishermen tar their lines, though 
the practice is not universal. In some localities snoods about 18 
inches in length, of fine twine, are fastened to the main line at inter- 

vals of 3 to 4 feet, the bait being placed at the ends of these snoods. 
Other fishermen, however, use no snoods, but make a loop in the main 

line, through which the bait is slipped. The use of snoods is prefera- 
ble where the water is rough, as the crabs are not so easily shaken off 
by the strain on the line when pulling the boat along and when the 
line is being lifted from the water in removing the crabs. Many fish- 

ermen advise their use under all circumstances, as with snoods swing- 
ing from the main line the crabs are able to see the bait from any 
direction. Trot lines are always anchored on the bottom of a stream. 
For this purpose grapnels or killicks weighing from 5 to 10 pounds 
are used, one being placed at each end of the line, and in many eases 
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one also in the center. A buoy, usually consisting of a small keg or 
some wooden object, is placed near each end of the line to locate it. 
As a rule a trot line lasts through about half of the season. The cost 
is from $3 to $9, varying with the length, quality, size of rope, and 
kind of grapnels or killicks used, the average being about $5. Some 
fishermen use a stake planted in the mud at each end of the line instead 
of grapnels or killicks. Anchors of stone or brick are also employed. 

BLait.—Beef tripe and eels constitute the usual bait, though calf 
pelts, sting rays, hog chokers, spoilt beef, and various other substi- 

tutes are sometimes used. It is likely that the use of tripe will be 
discontinued in the near future, owing to the fact that the steamboats 
have refused to transport it on account of its offensive odor, and the 
railroad companies will not handle it except when it is packed in 
tightly sealed barrels. The bait is generally used in a salted condi- 
tion, and is placed on the line at intervals of 3 or 4 feet. Fishermen 
bait their lines about once a week, in the meanwhile replacing any bait 
that may have been washed away or eaten. It is usual on Saturday 
or Monday to remove the old bait and put on fresh. After a line has 
been rebaited it is placed in a coil and covered with salt to preserve the 
bait until it is used. 

Manner of fishing.—With few exceptions only one man goes ina 
boat. The lines are set about one-fourth to the tide, or diagonally 
across a stream. In fishing, the line is drawn across the bow of the 
boat; a short-handled scoop net is used to transfer the crab to the 
boat. The lines are overhauled from 10 to 20 times in the course of 
aday. During calm weather it is customary to overhaul them from 
both ends—that is, going and coming—while with a breeze it is con- 
sidered more advantageous to work from the windward, that the boat 
may drift with the wind. This facilitates the handling of the line and 
permits of more crabs being saved than would be the case in working 
from the leeward. With a long line the advantage of overhauling 
from both ends is more apparent, as the crabs have less chance to 
devour the bait. In some localities crabbers aim to reach the fishing 
grounds shortly after midnight, while at others they arrive as late as 3 
or 40’clock in the morning. The object in going early is to get a good 
lay. If it is a moonlight night the lines are set as soon as a lay is 
reached, but if it is dark the crabbers await daylight, in the mean- 
while taking a nap. Crabs very seldom bite before daylight, but if 
they do not begin soon after, the fishermen consider it as well to 

~ return home. Very few crabs are taken between 10 o’clock in the 
morning and 3 o’clock in the afternoon, both on account of the heat 
and the difficulty in getting the catch ashore in good condition. 
Hard crabbers are dependent upon neither wind nor tide, but should 
the water be rough the crabs are liable to be shaken off before they 
can be caught. 
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Boats.—The boat used by the crabber must necessarily be light, for 
_ when hauling in the line hand over hand the boat is pulled along at 
the same time. The boats vary in length from 12 to 24 feet. At 
Cambridge and Crisfield a lighter and cheaper boat is used, while at 
Oxford and other localities there is a growing tendency to build boats 
suitable for both crabbing and oyster-tonging. These average 25 feet 
in length, 2 feet deep, and from 5 to 6 feet wide, and have a dead-rise 
bottom. Boats of this character cost from $40 to $50, and are desig- 
nated skiffs and batteaus. 

Doudlers.—V ery oftena male and female crab when mating are taken 
together on a trot line; this usually occurring when the female is 
entering the shedding stage. The pair are called ‘‘doublers,” or 
*““channeler and his wife.” In most localities where hard crabs are 
taken there are one or more firms handling soft crabs—that is, those 
taken on trot lines as ‘‘doublers.” At some places there is no sale for 
the female thus taken, and she is returned to the water, while in other 

localities she is sold along with the hard crabs at the same price. The 
proportion of **doublers” taken varies in different localities from 1 in 
100 crabs to 1 in 10, and they are generally taken on grassy bottoms. 
A “‘channeler,” or any large male hard crab, is called a ‘‘ Jimmy” or 
** Jim crab.” 

Size of crabs.—The size of a market crab varies with the season and 

also with the locality. Early in the season 500 will filla sugar barrel, 
while later from 200 to 300 is sufficient. The average weight of a 
single crab is about one-third of a pound. Two were taken near Cris- 
field early in 1902 weighing 1 pound each. The smallest crabs that 
are ever taken in that locality are about the size of a man’s finger-nail. 
The supposition that crabs spawn in the ocean near Cape Charles would 
account for the fact that no smaller ones are taken. 

F’loats.—F loats are not used among hard crabbers except in the case 
of dealers and those shipping their own catch. In localities where 
crab meat is picked and utilized, floats are used only by dealers hand- 
ling peelers or the females taken with the *‘ channelers” while mating. 
The floats are similar to those used in the soft-crab trade, though wire 
is sometimes substituted for laths in their construction. It is claimed 

that the wire does not catch filth from the water so quickly as the 
lath floats, and it is more easily brushed off. At Mount Vernon every 
crabber has two floats, so that he may place a day’s catch in one and 
allow it to remain until time for shipment, and reserve the other float 
for the next day’s catch. It is claimed that a day’s captivity lessens 
the likelihood of the crabs attacking and maiming each other. 

Disposition of catch and price.—The crabs are disposed of in differ- 
ent ways. Probably the largest proportion is sold to factories for the 
extraction of the meat. The remainder is either shipped alive by the 
crabbers or sold to dealers, who also ship it in a live state. In some 
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localities where the catch is small the crabs are sold locally either 
alive or deviled. The price received per barrel by the crabbers 
throughout the crab region varied in 1901 from 50 cents to $2, the 
latter being the price received by those marketing their own catch. 
In some instances only 10 cents a barrel was realized, but few were 

shipped at this price. In 1902 the price was nearly double that in 1901. 
Manner of shipment.—Live hard crabs are shipped in either barrels 

or boxes. At Cambridge a box 22 inches long, 10 inches wide, and 12 
inches deep is used. There are spaces between the boards on the top 

of the box for the admission of air. At practically all of the other 
crabbing localities sugar and slatted barrels serve the purpose, or 
occasionally banana baskets. With the exception of about 20 pounds 
of ice placed over the crabs, nothing is put in the shipping packages 
with them, the only other provision to keep them alive being small 
holes in the top and sides of the barrel. This is not necessary in the 
case of slatted barrels or banana baskets. 

Preparation of crab meat.—At Oxford, St. Michaels, Tilghman, and 
several neighboring localities almost the entire catch is utilized in 

cooking the meat which is shipped in tin buckets having perforated 
bottoms and holding from 5 to 6 pounds. Oxford is probably the 
pioneer locality in this branch of the industry, which has been carried 
on there for more than twenty years. About 1880 a Mr. Thomas 
began canning crab meat. He is said to have succeeded perfectly in 
preserving the meat, but as this was a new industry the demand for 
the product was limited, and on account of the expense of operating 
and advertising the factory was soon closed. About three years later 
the method at present in use—namely, steaming the crabs, extracting 

the meat, and shipping in unsealed packages—was begun by Mr. J. G. 
Schultz. This business has extended until now there are 7 firms at 
Oxford alone, and 20 in the entire state. 

The crab meat is prepared as follows: Immediately upon arrival at 
the factory the crabs are dumped into a large box, through which 
steam is forced from the bottom. They are steamed from twenty to 
forty minutes, the time varying at different factories, and according 
to the number cooked. After this the crabs are distributed among 
the pickers, some of whom, with long experience, become very expert 
in extracting the meat. The pickers in most cases are white women 
and children, though at some factories all are colored. The price 
received by the pickers is usually from 4 to 5 cents a quart of meat 

(about 2 pounds). The meat is divided into three classes—flakes, ordi- 
nary, and fat meat, the flakes being considered much superior to the 

other because they are whiter and firmer. They are taken mostly 

from the ‘‘hip” of the crab. The sale of fat meat is confined to one or 
two firms, who use it principally in preparing deviled crabs. After 
the meat has been extracted ice water is thrown over it and about 3 

ounces of salt added to each 20 pounds of meat. Some dealers, how- 
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ever, think a briny solution thrown over the meat is more satisfactory 
than the dry salt. The meatis packed in buckets after it is salted and 
is placed ina large ice box and covered with ice, where it remains 
until shipped. ‘There are commonly three sizes of buckets, holding, 
respectively, 5$ pounds, 25 pounds, and 1 pound each. The amount 
of meat in a bucket varies somewhat at times, according to the condi- 
tion of the crabs and the pressure applied in extracting the moisture. 
The thinner the crab the more moisture it contains. During the sea- 
son of 1901 the meat from a barrel of hard crabs filled, on an average, 
3% buckets of the largest size. Two firms, instead of steaming, boil their 
crabs about 30 minutes before removing the meat. It is claimed by some 
that more water remains in the meat after boiling than after steaming. 

The business of putting up crab meat in sealed cans is carried on by 
only two firms in the state—one at Crisfield and the other at Bivalve. 

The former has already been referred to in connection with the soft- 
crab industry, in which it is engaged. The problem of preserving 
the meat indefinitely has been very difficult to solve, and but few firms 
have been successful; one of these, located in Virginia, was about the 
first in the field. 

Use of shells. —A fter the meat has been extracted the crab shells are 
cleaned and a certain number are sent with every shipment of meat, to 
be used principally in making deviled crabs. In the case of small 
orders, say from 5 to7 gallons of meat, buckets are placed in the bot- 
tom of a barrel and covered with ice, and the barrel is then filled with 

shells. When a larger shipment is made the meat is placed in one 
barrel and the shells in another. On an average from 80 to 100 shells 
are sent with each gallon of meat. Boys are usually employed in 
cleaning the shells, and are paid about 5 cents a hundred. When 
shipped separately the shells are sent in sugar and flour barrels, the 
former holding 1,800 shells and the latter 1,200. 
A factory at Oxford has been engaged during the last two seasons 

in grinding crab shells and disposing of the resultant product to fer- 
tilizer manufacturers for use as an ingredient. When the shells are 
brought to the factory they are placed in a revolving cylinder, through 
which a draft of hot air is passed to dry them, and then are spread 
over the floor of the factory to allow any remaining moisture to evap- 
orate. After they are thoroughly dried they are placed in a grinding 
machine operated by steam, and ground into a fine meal, in which 

condition the product is ready for shipment. Its value as an ingredient 
for fertilizer is due to the 9 per cent of ammonia which it contains. 
The use of the revolving cylinder is said to lessen the escape of the 
ammonia. The shells are secured from crab houses at a nominal cost. 
Up to the present time the factory has been able to get about one ton 
of shells per day, which is just enough to justify its operation. 

The following table shows the extent of the crab fishery of Mary- 

land in 1901: The total number of men engaged was 5,388. Sixty- 
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nine vessels, valued at $24,000, were employed, 55 of these being 
engaged in taking crabs and 14 in transporting them. The total num- 
ber of boats used was 4,082, valued at $125,847. Including vessels, 
boats, apparatus, shore property, and cash capital, the investment in 
the fishery was $321,974. The catch was 12,910,746 soft crabs, valued 
at $202,563, and 29,474,379 hard crabs, valued at $85,884. The larg- 

est catches of soft crabs were made with scrapes, the value of the 
catch by this apparatus being nearly double that taken in scoop nets, 
which is the next important apparatus. Practically the entire hard- 
crab catch was obtained on trot lines, 1,138 of these lines, valued at 
$4,474, being operated. A few hard crabs also were taken in scrapes 
during the soft-crab season, and in dredges during the oyster season; 
$10,464 worth of soft crabs was taken incidentally along with hard 
crabs on trot, lines as ‘‘ doublers.” 

The following is asummary of the crab fishery of Maryland in 1901: 

Table showing, by counties, the extent of the crab fishery of Maryland in 1901. 

Anne Arundel.| Baltimore. Calvert. Charles. | Dorchester. 

Items. ; ; 
No. |Value.| No. | Val. No. | Val. No. | Val. No. | Value. 

Persons engaged: 
Bott CLADDETS. «0c eee = LOW Wace ee 32 | 
Hard crabbers ....-...-- 9G tayo ies Se De Gek crs Bb-|ses 1S. crevarere DAD eas ose 
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On vessels transporting 
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Vessels transporting crabs. 
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(OMNIS Soe Roos ssa e4ass 56 

Boats, soft crabbing ...-.-- 
Boats, hard crabbing -..-.- 

Motalamacaccceect se 

Apparatus used in soft 
crabbing: 
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Apparatus used in hard 
erabbing: 
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akxclusive of duplication. 
b These lines are used primarily for hard crabs, the soft or shedding crabs being taken with the 

hard crabs as ‘* doublers.’’ 
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Table showing by counties the extent of the crab fishery of Maryland in 1901—Cont’d. 

Kent. Queen Anne. St. Mary. Somerset. 

Items. 
No. | Value. No. /|Value. No. Value. No. Value. 

Persons engaged: 
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Apparatus used in soft crab- 
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Total eatch, soft and ees z 
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a¥Exclusive of duplication. 
b These lines are used primarily for 

hard crabs as ‘‘doublers,”’ 
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—Cont d. 

Talbot. Wicomico. Worcester. Total. 
Items. r c) 

No. Value. No. Value.| No. |Value. No. Value. 
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bing: 
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Seimeste re Sees eee ee es 15 Bila|cnmosseceae eee ens chemeee neeesas | 95 701 

Apparatus used in hard 
crabbing: 

Mrovsimes’cet--eesesecescs 393 1, 929 72 143 2 4 1,138 4,474 
Shore and accessory prop- 
CLL NP es ee | Le Sn OLLOR) Il nancadacse 48390))|| Soaete Ml eae | eee 68, 029 

(Ohiciel Galoliel OC SboQpaeace sence lbadtopeascse IRA Pa) loge Goeercod LOSCOOR Ae eaeee |jBecosdallsscoeasoccse 111, 865 

Total investment .....|....-.------ BiLBoon |e ee 14,965 |....--- es se 321, 974 
= >= = == SS | 

Soft crab catch by: 
Scrpese eee eeeee eee 1, 800 be Rae eee ear ee Ek Sea |e 7,576, 786 | 114,044 
SCOOPMetSmeeereseechneces 16, 299 SAO eres ciaeereaie| a eel eee | eee 4,280,144 | 70,786 
Selim CS u.c 5c omeeemandeseeee 24, 498 ta eee Siac eee a |e er ene Ie 298, 556° 7, 269 
Mrowlintes|OS2feee. asec = ce PIANO ROA Urey | eaaaeaseood| taaneoal Se sboce bocsank 805, 260 | 10, 464 

EEO ba csates eis foresee 319, 597 PAS ene sees menace ae sese a [sect ae 12, 910, 746 | 202, 563 

Hard crab catch by trot lines | 11,314,550 | 28,753 | 2,352,000 | 5,040 | 4,998 | 50 | 29,474, 379c\ 85, 884 

Total catch, soft and “| 
hard crabs ........-- 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.”’ 
¢ Includes 95,000 hard crabs, vaiued at $235, taken in crab scrapes, and 67,000 hard crabs, valued at 

$500, taken while dredging for oysters. 



THE COMMERCIAL FISHERIES OF THE HAWAIIAN 

ISLANDS IN 1903 

By JOHN N. COBB 
Agent of the Bureau of Fishertes 

F. C. 1904 ——28 433 



et 

ro 

caae Tse if 
= 

ie 

a 

@ 

1 



THE COMMERCIAL FISHERIES OF THE HAWATIAN ISLANDS 
IN 1903. 

By Joun N. Coss, 

Agent of the Bureau of Fisheries. 

INTRODUCTION. 

The first investigation of the commercial fisheries of the Hawaiian 
Islands ever undertaken was made by the writer in 1901, and the 
results were publisbed in the early part of 1902. In 1904, in order 
to supply data of comparative value, another investigation was con- 
ducted, the inquiry relating to the calendar year 1903. The canvass 
was greatly facilitated by the courtesy and assistance of the officials and 
various citizens of the islands. The statistical and other information 
gathered appears in the following pages. 

The most diverse statements have appeared in both official and pri- 
vate reports as to the islands properly to be included in the Hawaiian 
group. The following list, which was published in the Hawaiian 
Almanac and Annual for 1904, was compiled for the purpose of clear- 
ing up the matter, and contains the date of annexation of the more 
recent additions to the group: Hawaii, Maui, Oahu, Kauai, Molokai, 

Lanai, Niihau, Kahoolawe, Lehua, Molokini, Nihoa or Bird Island 
(1822), Laysan (1857), Lysiansky (1857), Palmyra (1862), Ocean (1886), 
Necker (1894), French Frigate Shoal (1895), Gardener, Mara or Moro 
Reef, Pearl and Hermes Reef, Gambia Bank, and Johnston or Corn- 
wallis Island. The first eight have a permanent population; the 
others are visited during certain seasons or only occasionally, by 
guano workers, roving fishermen, and hunters. 

FISHERY LAWS. 

Private ownership of the fishes found in the open sea and bays in 
the immediate vicinity of the shore was one of the peculiar features of 
the Hawaiian fisheries before the annexation of the islands by the 
United States. Such ‘‘ fishery rights” (which are described in detail 

aCommercial Fisheries of the Hawaiian Islands. By John N.Cobb. Report U.S. Fish Commission, 

1901, pp. 353-499. 1902. Reprinted in Bulletin of the U.S. Fish Commission, 1903, Pt. II, pp. 715-765. 

1905. 
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in the previous report) were, however, inconsistent with the laws of 
this country, and the act creating the Territory of Hawaii, which went 
into effect June 14, 1900, contained specitic legislation regarding them. 
It was provided that all for which claim had not been made up to June 
14, 1902, should be abolished and the privileges they carried should 
become common property; those which might be proved to be of the 
nature of vested rights should eventually be condemned and opened 
to common use, but the owners would be compensated therefor. 
When the time for action came, on June 14, 1902, the territorial 

government set up the defense that a ‘‘ fishery right” was not a vested 
right, but merely a license, and hence the Territory was not required 
to compensate the owners of such alleged rights for their extinguish- 
ment. Several of the parties entered suit in the lower territorial 
courts and were defeated. Two of the cases—those of the Bishop 
estate for the fishery of Waialae-iki and Samuel M. Damon for the 
fishery of Moanalua—were appealed to the supreme court of the Ter- 
ritory, with the same result as in the lower courts. Mr. Damon there- 
upon carried his case on appeal to the United States Supreme Court, 
where it was argued in March, 1904, and on April 25 of the same year 
the court handed down a decision upholding the contention of Mr. 
Damon, the plaintiff, that a ‘* fishery right” was a vested right. 

The present status of the claims is thus set forth in a paragraph of 
a letter from Mr. Lorrin Andrews, attorney-general of the Territory, 
dated October 8, 1904: 

The decision of the United States Supreme Court has practically precluded us from 

setting up the defense that the parties already suing had not vested rights in the 

property. Weare therefore requiring each person suing to prove his title, as alleged 

in the complaint, upon which we consent that a judgment be entered against the 

Territory, and we will immediately bring condemnation proceedings against such 

established owners of fisheries, so as to obtain the title for the Territory. This will 

probably be done some time before the spring of next year, as there area large 
number of cases, and of necessity we must proceed slowly. 

The abolition of private fishery rights wiped out the greater part of 
the fishery laws previously in force on the islands, and at present the 
following seem to be all that are in effect: 

In 1850, under the heading of ‘‘ Malicious injuries and mischiefs,’’ the ‘‘ destroying, 
cutting, injuring, or impairing the usefulness or value of any fish net,’’ ete., and the 

‘putting of auhuhu or other substance deleterious to fish into any lake, pond, stream, 

or reservoir for the purpose of destroying the fish,’? were made misdemeanors. 

‘‘No person residing without the Kingdom shall take any fish within the harbors, 

streams, reeis, or other waters of the same for the purpose of carrying them for sale, 

or otherwise, to any place without the Kingdom, under penalty of a fine not exceeding 

two hundred dollars, in the discretion of the court.’’ (Civil Code of 1859, Chap. VII, 
Art. V, sec. 386.) 

“Section 1. No person shall use giant powder or any other explosive substance 
in taking fish within or upon any harbors, streams, reeis, or waters within the juris- 

diction of this Kingdom. The possession by fisherman, fish venders, or persons in 
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the habit of fishing, of fish killed by giant powder or other explosive substance shall 

be prima facie evidence that the person in whose possession such fish were found 

used giant powder or some other explosive substance in taking such fish, contrary 

to the provisions of this act. : 

“Sec. 2. Whoever violates the provisions of this act shall be punished by a fine 

not exceeding one hundred dollars and not less than twenty-five dollars, or by 

imprisonment at hard labor not exceeding six months, or both, in the discretion of 

the court. 
“Sec. 3. The several district justices and police courts shall have concurrent juris- 

diction in all cases under this act.”’ 

(Law was passed first in 1872 and has been amended frequently since. ) 

‘Section J. It shall not be lawful for any person to take, catch, or destroy the 

young of the fish known as the mullet and the awa under four inches in length in 

any of the bays, harbors, waters, or streams of this Kingdom: Provided, however, 

That nothing in this act shall prevent the taking of the fish herein above prohibited 

for the purpose of stocking ponds. 

“Sec. 2. It shall not be lawful for any person to sell or offer for sale, or have in 

his possession, except alive, any of the young fish mentioned in section one of this 

act. j 

‘Sec. 3. Any person violating the provisions of this act shall, upon conviction 

before any police or district magistrate, be punished by a fine of not less than twenty 

dollars nor more than two hundred dollars, or by imprisonment at hard labor for not 

less than ten nor more than ninety days, or by both such fine and imprisonment, in 

the discretion of the court: Provided neverthe’.s°. That no such fine shall be imposed 

upon any person who, fishing for other fish, accidentally takes or catches no more 

than forty of the young fish mentioned in section one of this act. 

“Sec. 4. This act shall take effect from and after the date of its approval.”’ 

(Law approved September 6, 1888. ) 

While in general the effect of the extinguishment of the ‘fishery 
rights” will be extremely beneficial to the fisheries, in some respects 
it will not be wholly advantageous unless the territorial government 
takes prompt action. A few of the more public-spirited owners of 
‘*fishery rights” made every possible effort to conserve and increase 
the supply of fish, and through the medium of the provision in the law 
allowing such owners ‘‘in lieu of setting apart some peculiar fish to 
their exclusive use * * * to prohibit during certain indicated 
months of the year all fishing of every description upon their fisher- 
ies,” they placed tabooes on certain fish—notably the ama-ama—during 
their spawning seasons, and thus gave a measure of protection which 
is entirely lacking at present. The only species now protected are the 
young of the ama-ama and the awa, it being unlawful to take these 
fishes under 4 inches in length. So far as the ama-ama is concerned 
this law is disregarded in all but a few places. Thousands of young 
mullet, from 1 to 2 inches in length, and known as ‘* pua,” are taken 

by the fishermen of Molokai and Maui in fine-meshed nets and sold. 
Large quantities are taken in the fisheries of the other islands, also, 
particularly Oahu, and sold to the workmen on the sugar plantations. 
As the ama-ama is one of the most valuable elements in the fisheries, 
every effort should be made to conserve it, and if the law were rigidly 
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enforced its beneficial effects would be soon apparent. Under the 
present conditions the fishery, instead of increasing as a result of the 

greater efforts put forth in recent years, has slightly decreased since 
1900. 

The fine-meshed nets in such general use throughout the islands, and 
more especially in Pearl Harbor, destroy the young of other species, 
notably the akule and ulua, both of which are valuable food fishes. 
Thousands of these, from 2 inches in length up, are caught and sold, 
and, as the law does not protect them, nothing can be done to stop the 
slaughter. The data collected for the year 1903 show a decrease in 
the catch of ulua of 177,080 pounds since 1900. In the same period of 
time the catch of akule quite materially increased, but this was owing 
to the introduction by the Japanese of a method of catching them with 
hook and line. 

Heretofore all efforts to prohibit the use of these fine-meshed nets 
have been blocked by the native members of the legislature, who 

claimed that it would deprive their native constituents of the oppor- 
tunity to gratify their desire to eat little fishes raw. Of these the 
favorite species is the nehu, which never grows large. It, however, 
is an important food of larger and more valuable fishes, and for this 
if for no other reason should ve protected. The fine-meshed nets are 
used almost entirely by the Japanese, who throw away probably one- 
fourth of the catch in some localities, notably in Pearl Harbor, 
order to keep up the present high prices of fish. 

THE COMMERCIAL SPECIES. 

At the time of the 1901 investigation considerable difficulty was 
experienced in classifying the commercial species, owing to the lack 
of scientific data on Hawaiian fishery products, nearly all of which 
bore native names, and but few of which were to be found in other 
United States waters. To make confusion worse confounded, the fisher- 

men, in many instances, call the same species by different names at 
various stages in its life, and also when there is a slight variation in 
its external appearance. The study of the large collections made 
under the auspices of the Bureau of Fisheries in 1901 and 1902 and 
by private collectors has greatly aided in identifying the various species 
and in straightening out the tangle of native common names. Even yet 
a few of the latter are unidentified, but these are species unimportant 
commercially. In order to prevent confusion and misapprehension 

among the fishermen and others, a list of the commercial species has 
been prepared, showing the names used in the statistical tables; and 
where two or more species have been included under one name, as 
in the case of the young of the species when it bears a different name 
from the adult, the other names are shown in the list immediately 



COMMERCIAL FISHERIES OF THE HAWAIIAN ISLANDS. 439 

below and are slightly indented. The common English name and 
the scientific name are also shown where possible, but as few of the 
Hawaiian fishes and other aquatic animals are found in the United 
States, or where there are English-speaking fishermen, only a few 
of them have received English names. The English names in the list 
are, in most instances, generic rather than specific, or such as are 
applied to all or several of the species of a genus. 
An interesting feature of this list is the determination of the average 

weight of nearly all the species sold in the markets. As all fish are 
sold by the piece, except in the case of large species, which are cut up 
before being sold, it proved quite a serious undertaking to secure these 
data. As many of each species as possible were weighed, and only 
when this was impossible were estimates, furnished by responsible 
parties, used. The latter was the case more especially with the rarer 
species, which only occasionally find their way into the markets, and 
with those which were not in season at the time of the inquiry. When 
estimates are used they are designated thus (e). The list follows: 

List of the species taken in the commercial fisheries of the Hawaiian Islands. 

Common English 
Native name. 

A’alaihi 
A’/awa 

Ahadha 

anniel Average weight. Scientific name. 

Sosy ticks ae ae casa 10 to pound 
Wrasse-fish .... -| 11 ounces 

Needle-fish OzIOUNCES eee naaeeeee 

Thalassoma duperrey. 
Lepidaplois alboteniatus 

L. strophodes. 
Athlennes hians; Tylosuris 
giganteus. 

AIG ete tee: -| Albacore .. .| 30 pounds .... -| Germo germo. 
ADI BSE 22 Seam te eon co opeenee ae Sober She Sa Lat ae ee 

ANNGIENOLESsmneiae seme eel eee setae Z OUNCES ener ee aman Kuhlia malo. 
PAOLO remnicntre se nee aie nian | arses ce ooerels nee clon on [sewewlow Gsadececen cece Gomphosus, Thalassom: 

ete. 
IAL Genes Genes Goeee Ocean bonito.....-. DspOUNGS| eee aae Gymnosarda pelamis. 
EMI CR aaeas tee neice one Mackerel scad...... 1Ojounces= ss s.scanc see Trachurops crumenop!:- 

thalma. 
Hahalalu (young).....|..... GO! ssstaeweenssen DtOPOUNGss see eee ease Do, 

AN AIINIC eae ose ac aciciceicee Squirrel-fishs sossee4 | ewes ec cene canoe rena. Holocentrus (any species). 
Aleneni(asmallifsh) found ||Sscxianscce ce ce mececntealaaeecececocceanenectluene Dascyllus; Pomacentrus. 

in little tide pools. ) 
FAWN AINA Sec Ne c cee aos Mulleteccsascaciee cee DOUNCESaaasecesee eee Mugil cephalus. 

AMGEN (ACUIt) ioe see scee |e ses= GOndachs eee 2esPOUNGS ie cere ores Mugil. 
ATIRCNOLE Ee eeine nse cera clete is GOs sees soseees bse = sasaki se cosceee me Do. 

» Puai/i (very young) 2.|-5<-< (i ernoee sea ceced Rar scEcnectent eter aes Do. 
PAN Dlitratsroievateiniocieoetleiee cia cis cial euincincesesiecn ees cubiealoanee cccctecconcmenele. Chirurgus guttatus. Zeb: 

soma hypselopterum. 
PAG craynleYatelole nteiatcrstaiorvercicieiacie Sword-fish ....5..2.. 1 weighed 160 pounds.| Xiphias gladius. 
UAW eccece ahciae sete ceae Needle-fish ......... ASPOURUS assesses cecal Tylosurus giganteus. 
ae kalamoku (large | Milk-fish ........... 15 pounds (e)......... | Chanos chanos. 

adult). | 
Awa (commercial size)....|....- OOasace eee eee ee Ss POUNG coc secs seen Do. 
Awa-awa (medium sized) -|..... GO aseccsesenens 3S; POUNASi--oosee eee Do. 

Puawea (‘youne)! cs. o.sle.~-s GO ce steeto sees woeeeececamas coke tees Do. 
IMEI pc dpe ces 5 cen ac Seno as8ecde o> sOenOobaaeese TOOUNCES 2 -- eee snes Thalassoma purpureum. 

Hous (Mlarge) estes ne) sce Seeeee cae noon 4pOUnGS cs ceeeel ee Do. 
PALA as (I VELVI SMA eae ase sees e sett ec ceenan lseenee chekcon cetee anes Do. 

Aweoweo (adult) ......... Catalufass-scesseece Jiouncess<2 2! ee Priacanthus cruentatus. 
Alalaua (young) ......|-..-- DOs ssasa se eeet | Seo ee oes sone on emo Do. 

CAND ee ee ere ree conn | eee ae rane ce Sees ce bas Men een ee es Cyprinus carpio. 
Chima fishian iy eee ee as | eee Pees ee ae 4;poundii(e)iSes-2555. Ophiocephalus. 
GOlGSISh Ge aie eee s oe cete acl csieoneen meme saceebe as 1Oito pound ass -5.2- Carassius auratus. 
IAW) cee seis cclcraes Groulperiecsseesess- Tbmpoundsysseesseseee Epinephelus quernus. 
Je gyi i vubhe share ee Snakewmickere] ease |= eee eee een Lemnisoma serpens. 
ihm a nilasceecsee oecieoe ce Spotted sting-ray...| 25 pounds (e)......... Stoasodon narinari. 
eHilu (generic name)...... Wrasse-fish ......... Sipounds- 20226. eec ec Anampses cuvierl. 

Malwa a Wills eect cccce|oeee EGO tiacee eer coe aalatheoee cates cotee esas Julis lepomis, Thalassoma 

a Introduced species. 
sp., ete. 
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Continued. 

Common English | 
Native name. Average weight. Scientific name. 

name. | 

Fishes—Continued. | 
| 

Hinaléa (generic name)..| Wrasse-fish ......-... 4 OUNCESE cr ncm aera. 
Hinaléa Lauwili 1 
Hinaléa niau ...-- 
Hinaléa pdla-pdla- Elice| sees GOs Re a5ae: Hebei oeebioee Set ueisreminials 

Hinaléa Luahine..|..-.-. GO eS nes eee eer a ABBE SS eb Shooaudeeatodos 
Binaléansolows 22. -eee seco. Go 22e-F este [deee ee aa EEOC een epee 

MOU (Hawali\eesseecee sere eeeee se eeeee eee eee lawielhed 4 pounds 
Huimuhimu nukunuku | Trigger-fish.......-- elo OU CES#-peeeeter ee 

apua’a. 
| 

TD Ei C8 acer = seve as ppeeteecn | Halfbealk -..2....-- Asto pound (e)in-s.nes- 

ahnslatissicosescsensees Amber-fish ... ...-- SOPOUNG Shas ssaneee 
CANUM eee oa oe Soe cee eras | Barracuda essa--- =| 2 POUNASh eee eens 
alae eee stench cae | Surgeon-fish .......- Thpound(e)/=seeeee-ee 4 

-akdlakdla (young)...|....- [0 YoRee tear pee rs Ske SE Aw eee 
REMAN uae pe cueetAeasuse [eee tS ctcie ce cts on MME a ee \MOrouncestsaeeeeee see 
RGN EN hee aes coeEsoeor BOnmiton <p are acici-1s-'s = oypOUnG Si eases emer 
Keanweleaificce- yaeneeiee- =o eluaizard fish 22 so2 2+ 12s POUNGS eee eoeceeae 
Keke sou. aietey sees VAP UTE 25 seyret ti poundi(@))s22-e2-eeee 
Kein 2. ee eee seme |p Moorish ido)| vamids|s5 2 ee se eee eae 

surgeon-fish. | 
KiIaeA US sas ce eee cee Butterfly-fish .....-. lesoaddonnaccdbasopenaE 

| 
IS OBL OM ae es ate cise a aa Nr ee eee eee Se | 10 to pound (e)....-.. 
ION ER: Se cere. h eset astasee Snappeteercesesscce 1 weighed 4 pounds .. 
SIDI a ee eee cee eiecer | GOwihSbw eepee canes Le ePOUNGS ese s eee ee 
Noel od yelhvi ees seocenclleacac GOs seen-e 2 ae ees 10 to pound (e)....--- 

Keulpipitescccscws se ees | Semel nay Rome eaetaei ae |eeeinontebi cee een cee. 
FSU OUP OMe = eesti Wrasse-fish ......... 12ito pound: (e)e e---- 
Wales. Saecseesaneeeeeeceeee|| Mackerel aces sce: 14 sYopbOoKGl oS os asonecane 
senihieeetae--eceecacenee We Se eeinaseeeeriae sie 1OLOUN CSE seen seo 
Wap alae ease oe ses | Surgeon-fish........ 6ito;pound|(G)/Seae-ee 
UA ONE CR erst nec ete VW DASSO-TISIN eka cycc Ee ein teem es cee are eee 
Wah ais ses eso Ae eta Butterfly-fish .....-- VZitONpoOuTraN(e)ee a= aes 
Olona eae eee eee eee Flying gurnard ....| 6 to pound (e)........ 
IOI Ree A eree sorte feral lee tae een gaat 5) Eee Geeta tc 
Wome 2 eee ote ees l MOOrishuid ol eaeees slacccere wie as cen Aer nce 
WEN apse See aeas eauaeeosee Dolphins 2) pounds fesesaee ese 
WIEN OS eo oor CA GRneSosae Surgeon-fish ........] 6 to\spoundii(e) 2.2. -2.- 
MaticoikOnienmete = =n aese laeeoe GOW ss occ OL OUNCES Seenee eee eee 
Wie eat yy ey News 1tetons, > eicforarsise WCanvellll asia eeeseees= | 10 to pound (e)......- 

WENN ey open egos leva rasayscevave\apseacvesavercvatelsieiels 6 to pound (e)........ 
MIS OLO Sa see sec cemen iets - Flying-fish .......-. 2 to pound (e)...--...- 

leben ols te eee casceaed some GOm sas steeds \12'to) pound) (e) -- =e 
Miamamiaits toe ee jeece anaes Demoiselle 2522 3205 ehgs neces aoe 
WP anihaVoyer a sae coseee sosce | Rudder-fish ........ 10 to pound (e)....... 
Wiekanthilbl oe soacscsaaeeadses POTBY; See hece =D acta Meee Seeee aes ere aenmaee 
MameomGOessep ain esae eee olllse osc a ngeisse = stem ol petse cine scieatee tea aoa 
Mamimite 2 a22 22-22. sceeeee Surgeon-fish.....--. GroOunceSmaseee eee ees 
Nileharey (Karon Mie royale) Kaye || (hoehelle oe oa eas cdnallonanonendcascoseeccupbee 

sharks). | 
Mano-kihikihi ........ Hammeri-headed | 2! pounds............ 

| shark. 
Mano-nihui ........... Sharks (ss .smeetee | 40'poumds(@) se asesaaee 
Mano-mélemoéle. ...-.|..-.- COs s/s scm ses/sminstal |p seosesas seoeeoase seco. 

Manonon (on velaiweil)\eaa|seese vee ose ones ae aarer 1 weighed 2 pounds .. 
Maman), t22eenocces cheer | 2a falas wlan eres aienalstsie | 6 to; pound! (€)\.-..-..- 
IMUKTa Wels seca on pean \SHernin geese eeeeee 3) toypoundi(@) see secee 
MGa i seetic te cscn te ts all SP RUNIKSAiShis scars cson |e eee ce soeee ee neato eoee 
Mosnosassaceeepecacee iG Oat-hSheesesen meer GlouNCeSs a. 5. senses ae 

WIL sboodopaanacSdaeroncce Threadfin =s-2e..-2- 13 pounds (e)......... 
Moilii (young) ........ 56 OO c ensccmaseec|cas ae besiemeesccis deceee 

MU aia eisdcicre s wee isin eee POTLY. ces eesose eee) POUNGsise.gen eo see 
MUI orci tse eres Soest GOatghsee ec casos) access Sects ete scatterers 
NSOCNR Coe Sees Aas eee Surgeonctish 7.0 aee2|s- 5 kee cee eee 
N Chuten2c!, cane econ cceee IN AKO ONAL Gone coobode 40 to pound (e) .....-- 
Nenue (sometimes spelled. Rudder-fish......... 2 pounds (e)izs-. -ceeee 
‘*Fnenue ‘). 

NOR Ge deceit te cesereee st | Mail-cheeked fishes.| 3 pounds .:..........-. 
NODUpINGO Messe. ste eeeeeee Blying-fish <222 22-5 led POWNGN() eeeeee cee 
INATKUMMOMIG 2 62 <5 incite dcce'||Snoes Seton ceeentones | 4A pounds) A saeense sees 
INU U ceweniso src canaen ra es Trumpet-fish .....-. 3 to pound (e) =2--..-- 

| Cheilodactyius 

Thalassoma ballieui. 
Thalassoma duperrey. 

Thalassoma ballieui. 
Julis puleherrima. 
Thalassoma purpureum, 
Balistapus rectangulus; 
Hemiramphus depaupe- 
ratus. 

Euleptoramphus = Jong r s- 
tris; Hemiramphus i:e- 
pauperatus. 

Seriola purpurascens. 
Sphyreena. 
Acanthurus unicornis. 

Do. 

Gymnosarda alletterata. 
Trachinocephalus myops. 
Tetraodon hispidus. 
Zanclus canescens; Zebra- 
soma veliferum. 

vittatus; 
Chetodon sphenospilus, 
Cheetodon lunula, orna- 
tissimus, unimaculatus. 

Ctenochetus strigosus? 
Bowersia ulaula. 
Peeudopenens porphyreus. 

Abudeiduf sordidus. 
Cheilio inermis. 
Scomberoides tolooparah. 
Hemipteronotus; Iniistins, 
Zebrasoma flavescens. 
Halichceres lao. 
Cheetodon quadrimaculatus. 
Cephalacanthus orientalis. 
Alutera monoceros. 
Zanclus canescens. 
Corypheena hippurus. 
Hepatus elongatus. 
Hepatus atramentatus. 
Carangus politus; Malacan- 

thus parvipinnis. 
Coris rusea. 
Cypsiiurus simus. 
Parexoccetus brachypterus. 
Abudefduf abdominalis. 

| Kyphosus fuseus. 
Monotaxis grandoculis. 
Zebrasoma hy pselopurum, 
Hepatus sandwichensis. 
Carcharias, any species. 

Sphyrna zygeena,. 

Etrumeus micropus. 
Ostracion sebe. 
Pseudupeneus 

tus. 
Polydactylus sexfilis. 

Do. 
Monotaxis grandoculis. 
Pseudupeneus bifasciatus. 
Hepatus olivaceus, 
Anchovia purpurea. 
Kyphosus fuscus. 

multifascia- 

Scorpzenopsis gibbosa, ete. 

Aulostomus yalentini, 



COMMERCIAL FISHERIES OF THE HAWATIAN ISLANDS. 44] 

‘ 

List of the species taken in the commercial fisheries of the Hawaiian Islands—Continued. 

sane Common English 
Native name. eericn 

Fishes—Continued. 

OhWa se ees See ee eee Worasse-fish eeseneo2e 

OMNIg ate or ee emeares sass oe cat ceeeseesesinee 
O AU e pases sess ee| Mile=fishteseeee posses 

(ONO SS saqd cE COs eon aaerer Bonefishesaas-s-se-5 
AMOOMOOl eee = eee =| tee cc GOzacoaemetiesae 

Oktihekiihe (fresh water) .| Goby ...-......----- 
Ola eyaee ee a accra Neem e se Nasa sie Ul estore 
Omaka@hasoe-2 se 5255265 IP ELErrIn S32. eee cee 

OMA, - Venn osusesseascooss|| CANNES ene ocoemccs 
ON Oreste ee sas aosese ene BOnitOsase eee eee 
OOpUle core society ose seen GODNiey oo aeemeeciaes 

Em aie (VV OUNe)) eee ee eee COs sees 
Oopunie alsa ans. ee LAV oe teemeaesbeac | 

Kee Oiae Saar eee ee esl isis dO as esac se 
Maki-maki (deadly |..... COT ee se 

death). 
OG PUKGIAR i aaneeese smesele seer enc aoe seeetnteiee | 
Opalkkapalka cass ha2 ace - see Snappersseeesnseee= 

On elunpeeet te set sh en | Mackerel scad....-. 
(Ojonikes <Sosenscecssnodsagenal| WEISS Cos aceccc 

ai eee erten = eo oe ae seis | He ceuspsoabassc cats 
Bsitivet Sono Seeaae soos | Hlounders-.sseese- 
Palaiadintereee ones ce Serene a Boeorte 
Palanineie eevee teense lsd Sins | EME LTRS 
Paliikealike sass seen os en Parrot-tisheeee ese 
Baan aime CTS Sao ok ea roo|t esse Ores ioweee es 
Peotokauilameecesersce sce. Bemis ae ae eeeee 
PRO DACs See ee eens oe <2 Cavalllace senses eee 
PRU seoccsocse ess se sete Squirel-fishPese-ss- 
Mie e580 b. RAE OS aA eSCnEe CoSS See ae are eorneme. | 
PU Gle ee aoe oe eas ciew Ss eRe oan elena 

POO Paairsrmes seek aajomec as weisce cok saeee tee sewers 

POOUEG ae seas sot ng ace Wrasse-fish ......... 
IROUDO UB aaa aoe te nl cic Se ioe See cies ce 
Piraikanalares.ccs.ceceeeex ee Amiber=fishies seen. -= 
[eroeU hinge tae Se Se eee see Surgeon-fish........ 
Puhi (generic name) ...-... WEMIOFD Vie oa senna: oe 
Pa Pars eee seal oe eee see eames cst 
Rihipkeamilalees pee es MOVaisacsetece cate 
PulbieumWwonels. 22-55-52 Ole se eee ae 
CUT URL ul ees oe Pete ce ON Nee oe oe ae 
IPE Pen ioa he Ce EE Se MORASS a slaceeees 
edbll sulinmnyeLeVONe\Sy son ceiogs slqooee (GUO) act eeaeede bee 
BUDD ake oe n ewes cel me aes GO eS hese: 
PUI eeees Sete see Conger eel. ...2--2.- 
Parhigw Glee asceee aanee IMOrayieeneae seseeeeae 

A ee ee bere asses trc Hali-beakeesns-cse--- 
Ta 98 ee ee stan oS Wrasse-fish ......... 

ina ase eee oa a leRarrotehisheesseseees 
LUT TS ee Se eee Rae meee (PRLOUNG Creare neers 
WMG Secs oma ncice ne crere Sap DeReaseee names 
Waianae soe see es eee |S ame GORE eee 

> LON NE Sess ee ot ee eae i Wbizard-fishyeeeees see 

aus aceccaees ses es Sapper essssesseee 

| UNICO: Sey one ere RS Re ae Caivallaetsoa ace cee 
Papiopio (young) ...-..|..... DO een nose ase 
PAAUD BAU ers stelajsiarag cies | eee GO Reo eae ere 

Klis kon Sees ces ee Thread-fish......... 
AVS SMT ete rc sete soe =e emcee ote a als a sieleee 

WOUGar sesso. Beeaoe ceca IMulletee soos ose: 
Winepaltiepeeenscseeees cee. Cardinal-fish .....-- 

Moe isitelsine acinar oe eee oe Squirrel-fish........ 

WWAllUerae Nome tac ris cease nce Surgeon-fish........ 
Weke (generic name) ..... Surmulleteeasseeseee 

Weke puéo ............ Gostsfishi so -ense oe 
Weke pahitla (tail }..... (6 (oye Seer ea ree 

barred). 

Average weight. 

2 to pound (e) 
SIOUN GES == —5 sms cee ere 

6 ounces 
+ pound 

10 pounds (e) 
8 to pound (e) 

12 to pound (e) 
1 weighed 3 pounds .. 
24 to pound (e) 
8 to pound (e) 

MhOUND COS mest eae Sees 

lel pommdsasseeeeeeeee | 
12 to pound (e) 

2 pounds 
SPPOUNGS eee ern 

SlOUN CES anee aceerteae 
5 pounds (e) 
6 to pound (e) 

2 POUNUS yee 

Zs POUNGS sees sss sees 
10 to pound (e).....-.- 
WiOUINCOS rec ccisis eos 

6 to pound (e) 
+ pound 
30 to pound (e)....--. 
45OUDCCS a -52- cee ceeeee 
2 to pound (e) 

aReputed to be very poisonous. 

Scientific name, 

Cantherines sandwichien- 
sis; Osbeckia seripta. 

Stephanolepis spilosoma. 
Osbeckia scripta; Canthe- 

rines sand wichensis. 
Albula vulpes. 

Do. 
Eleotris fusca? 
Thalassoma purpureum., 
Scorpzenopsis gibbosa; Etru- 
meus macropus. 

Carangus meiampygus. 
Acanthoeybium solandri. 
Eleotris sandwicensis, ete. 

Tetraodon hispidus; Chilo- 
mycterus aflinis. 

Tetraodon hispidus. 

Cirrhitus marmoratus. 
Bowersia violescens; Apsilus 
microdon. 

Decapterus sancte-helene. 
Anampses cuvier; Thalas- 
soma purpureum, 

| Platophrys mancus. 
Hepatus achilles. 

Cailyodon paluca. 
Callyodon gilberti. 
Salarias brevis. 
Caranx speciosus. 
Myripristis chryseres. 

Paracirrhites forsteri; P. ar- 
eatus; P. cinetus. 

Daseyllus albisella; 
cirrhites cinctus. 

Cheilinus hexagonatus. 

Para- 

Seriola purpurascens, 
Hepatus dussumieri, ete. 
Gymnothorax, any species. 
Echidna nebulosa. 
Murena kailuee. 

Echidna undulatus, 

Leptocephalus marginatus, 
Eehidna pictus” 

Julis lepomis, 
lineatus. 

Searus ahula. 
Platophrys pantherinus. 
Platyinius microdon. 

Callyodon 

| Aprion virescens. 
| Synodus varius; Saurida 

gracilis. 
Etelis marshi, 

ulaula. 
Carangus latus. 

Do. 
Do. 

Bowersia 

| Alectis ciliaris. 

Cheenomugil echaptalii. 
Amia menesemas. 
Myripristis murdjan. 

Stephanolepis spilosomus. 
Hepatus xanthopterus. 
Mulloides, 
Upeneus arge. 

Do. 
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List of the species taken in the commercial fisheries of the Hawaiian Islands—Continued. 

Native name. 
Common English 

name. 

Fishes—Continued. 

Welea TAZaAnG=fish) eeeee eee 
Wilt sas as oleae Cao aoc mee eise seein teeice 

Aloalo Pra wiles sejeeete neces 
OPHelsesac cee cesses ee ees Shrimpessecees-e ee 
Pa paleeeeeeeee Crab) cc 225 sieacis 

IN DIN DG alo wloe se Soe eeselemeee do. 
Mlamibi ss eee acee sean dO ses-e2 

ae ccans sense aeecscn bee Crawiishiececseesene 
Ulaapapa <2: see. 5 esc ccc GO s.ce ssckee cece 

Conch Conchyosescseceaecee 
Matwkewlkese oi At soos seccee Noiay Feats SER ase oe Sree es 
Hees 2. csetoleaccthceeacces =| octopus iste mayer Sayer 

Opie sesso see sas WIM pPetic. seasicceseee 
Ouinatina alealee.......... A coiled shell .....-. 
AG aie iseeee Sciecicls wise eeeees | Pearlioysteresea-- =. 
PUP Ue ook cas beer sce eSearsn milena see 
Wana (with long spines)..) Sea-urehin ......... 
Will sersiessaissrarstee ene inser Elulim Debra eee saee 

d 
KohOla te seteescecs coe Wiha elecee ce soa ne 

Palaoa cose seus. | Sperm whale 
aim a). ey Se a eae ON Ket Meroe asocececa 
MOTs acs scnsecese nce sees | Béche-de-mer 
INA aoe eee a ae eee | Porpoiseseeee ese 

Average weight. | Scientific name. 

| 20)/pounds)(e)—es-s--—6 

=} ee OUNCES \.-,- 5 eee meen 

it POUNASE =. see eeoeee 
1 poOUNdSyeewesdesesee 

8 to pound, including 
shell. 

60)\to pounds se.eseecee 
8 to pound (e) 
20 to pound, meats ..- 

4 to pound (e).......- 
60\to;pound 22 .c5--- <2 

MEOUMICES scree cyorcrsiste seete 
15 pounds (e)... 

Trachinocephalus myops. 

GENERAL STATISTICS. 

Purpura aperta, 

..| Cypre carneola, etc. 
seas, POWNG Siaejne= sete 

Tellina rugosa. 

Neritina granosa. 

Melina costellata. 
Ricinula horrida. 

The three tables below show in a condensed form, by islands, the 
persons employed and nationality of same, the boats, apparatus, fish 
ponds, and shore and accessory property used in the fisheries, and the 
catch by species, together with the value of same. 

Table showing by islands and nationalities the number of persons engaged in the fisheries 
in 1908. 

Nationality Hawaii Kahoo- Kauai. |Lanai.} Maui Molo- Niihau.| Oahu. | Total 
RK ‘| Jawe. % ; ‘| kai. % ; : 

AMeCriCANS © oaasce snc sce OW Ree eent yee deere | Jotocman | kere leamostee 14 
Chineseya ea eee ee NG ieee ercce 14 sec 6 Gisateranieta 197 244 
Hawaiian men .............. 314 5 223 22 114 290 iD, 880 1, 360 
Hawaiian women ........... ke Nictetwerers a isiare 40 | eect (eRe aetel sSbacene 153 298 
Mtali Qn. e)-)</25 sjoarecwie cic wa teiece re |faiwtotere cin fe | cue Oe pehetasepel lc cee wreta I eee ee ate ete ere tenes | terest 3 3 
Japsneseimenescsscneoe cee 406 4 B45 eee 80 CN Re aaaaas 684 1, 232 
JAPANESE WOMEN, «oc cc cena s'|jam s ciaail ere crm oiareeisll stare Setae'| saree oe [lapse mere fear ototeretel eee mera 23 23 
IROTLUSTESC Saat ae ee enc eae CT Ee eee eee | eee ATES UE ee een sen 3 7 
South Sea Islandersii.. saccuel ac cscacee|oeeee eccen|ne aces beccnee 2b) | ss sezelve|aeemmaee Bi) 60 

Motaler at. sett. eee se 827 9| 314; 22|- 279] 300 12 | 1,478 | 3,241 
| | 
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Table showing by islands the boats, apparatus, fish ponds, and property used in 1903. 

Hawaii. Kahoolawe. Kauai. Lanai. | Maui 

Item. Num-| yaiue. NUM-|yvalue Num-y lue|NU™-|vatne.|NUM yal 
: ber. SS a Der al tena EDELal Meee Dera oe oc liber aoe 

TOTS si etialo Gee nS GuD et aa Onseonemeee 260 |$18, 970 3 | $225 71 $4,880 20 |$2, 500 94 | $8,985 
Apparatus: | 

Seimestenesastiacacececesacece 22 | 4,850 2 250 21 | 5,585 17 350 30 | 1,290 
Gilllsmets eee seer ose ee Meat 4301) 1 460n lame aclaeseces 30 324 2 16 30 | 750 
Basse taeecassseee ates sect 22 hap eae hemes 2 GUY loaasaalentece 49 | 1,865 
Castimets 25 22ch.coheloecccejee 124 G20R heseae | See 20 PAU Ns el ecto 25 200 
Dip and scoop nets.........-. 22 1 Reseeellseascse 12 Pal NSB me aee ce 25 55 
WUTIPES Nae eater aeee seca no asecellewetoe LU S2260 | Sees cease eee NBA noe HON |Get 272 
BASES (HSI) jaa: cfe aiarorc sate erst x /—sarail o-alajetasctaiall Metamter |leleine et =| argc e eral ts eee | nc creteicll Seles siete 38 | 380 
Baskets (Opal) eeeecna- eosecee 42 DG Sassen See soe 16 1 ABS AA SmeAae 15 | 15 
OLADS OLADENS)- sees cece <5 ls eeciae lense alse tos lmemeciee 13 N85 \7| Sees leisicee aloecine eicenatoe 
SPCOTS ie (eom sate dwiaieiaie aisfelse mas 95 Eola aagediecasada 4 crilinmacdaalNaaonos 31 41 
Suanesiaecacerce cats anes 4 G1 See oee boceoGa boa oo Deerso ascetics SACS tae Gamers mmc ae 

Wishtpondss. co -seccewecesoesacee Stl hel DOS See ne | seeeee 2 | 1,900 1 700 1} 2,500 
Shore and accessory property....|-..--- Biodou | eerie TSOn ee DOOR eee 2 SOR rere! 2, 158 

aes merit Samia 2 es eer 
MT OLB aste seniine ana sores oe ellemeeioe Ole OL 2a pease 62500 Be asee ED LOG eee SAT0GHl Bosse 18, 511 

if 

| Molokai. | Niihau. Oahu. Total. 

Item. } | a | = ] S 

Number.| Value. |; Number.| Value: | Number.| Value. | Number.| Value. 

BOR tet esn ee as cect dl 78 | $6,165 10 $750 431 |$38, 325 967 | $80, 800 
Apparatus: | 

Seines.-..<- SOR DORA GABEE OF! 72, B00N lic oasissiscia|seainsees 25 | 1,570 a174} 16,250 
Gill metst. 22s. 222.5. ce25 84 Uy 440eeeeremecelisasc eee 496 | 10,350 6690 | 14,340 
IBAP NCS ei wee aria ce 11 US4b0T eteectcrecaleck cesses 29 | 1,930 113 6, 260 
Gastimets sso. ee ee Sasa 52 520 7 70 80 800 308 2,410 
DIPANGSCOOP NEtSe es etl eaaretaryeeeralllsiajse sisters <i en elostonie | AAecteeets 133 349 192 588 
WIN CS Ee eis aoc wel aecien sees 1 Up ees BO} | eee Sete. NSD were eyes chs 2, 943 
Baskets ra Seisce seaaee| Gabi eecaes |seinawiscalimsncceata|s maewsee 50 500 88 880 
ISERIRGUSE (0) Of) Oh aoenoaaal measeeeeces emcee dal eee] peers 47 21 120 69 
DrAPSiOLIPENS i552 tataleis 2 |S amereesioe |cwiamasefsecs oc csclsewee car 3 | 1,500 16 1, 685 
SDCSTS hse celeics extractions ) 210 224 
SNATCS <. eae 4 3 
Potsiedse-)- 2 20 

Mish ponas's ae. = --ic<- ae Mere O00) [ernest rac oivel|/neere sents - 86 | 165, 550 
Shore and accessory prop- 
Gay cobs asoasccgntosdcenece | apaasccus] LLOQ} | Se erhsine se 207 Pe. bss = HS leeoonseueT 17, 245 

Potaleoacsecaeterensosclescwme secs LT LOAD Eratacisissere S70M Le acnccee L215 858. 4 <eerelere isc 309, 217 

415,859 yards. 6 44,467 yards. 
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Table showing by islands and species 

Hawaii. Kahoolawe. | Kauai. | Lanai. 

Species. $< = = | pet 

Pounds. | Value.) Pounds. | Value.’ Pounds. | Value.) Pounds. | Value. 

AVON SINT ee acceaer cscsieeces 15, 611 5 U5) ol eee eee eee tne ieee See lle GeoseqmOe dBc De Sc 
WAV aNVan eres lta aeeresnine scrote 3, 255 ASSN Mea ape liao lets a oe ete eta setesorel |e ata cietees 300 $108 
INN, Glib 0 eo en dee oes cod) jo nbanocbae|(Saacsenc|seccraoeea| Sa Oa eae eee lo ec ak ee es ak Be } 
Y Nae Oh So onpeaeinosdebecacioes 1,371 | 69 Neeaenccee a Rees hn eet Weise io Saye eset 40 | 4 | 
A ee sae eee se eeiee 1 ©. 583206 Nwi2 S86! |izo2 enc enme eon cee 2,750 SLO | a eee eee wet 
An OleMGNe cee cetera leitnrare H 3, 900 | BL Tl eee eso We laste aes | 1,013 104 50 | 5 
kale neShe Sacec ke cise merieee PE ADS AON 4127 a he cece lse Ree rcs | 11, 420 1,144 1, 366 55 
Nani have ee eee obenerres 48-000) || gt O20R anette ee seteriate PS Se aee neem ealbSatciadcod|lbdecntoc 
Wikuilesineshiss ase. aoe eiscl 482, 369 | 23, 858 18, 000 | $1, 080 | 108, 116 6, 452 41, 453 1,141 
IMeMleranledeee ser. -ccs snc PAV OO | ae alOby esa Seeceen |soeoecas Vosts sida secalers Gee {2.2013 :, See Cece 
MIAO Bee aioe lec ere at 38, 608 (BB oapeme see Jocodnear | 1123; 058) |. 11, 982; | 10) 075i) Ae e12 
TAMIA oe etic ac cece ace 1, 068 ON eeercrae [Pee See FS een eee He ek eal eee 
INGTIR Ue eat anes ae 1, 000 Za SaeeR a Sunt aoe mae [Aas *\re rhent|Nbeaieae ye egress Ree (sole De 
PAC W Sen Bn ce ee ca oe rae | 756 Re seed Beacons | 6, 360 464 500 40 
INWATAW a) eam eeese sees. =e 316 Silk teers eect jstsjsibeesere 2, 390 207 | 212 | 25 
PAW elbieeens Gehe ene ec ays tarsi 175 JS: eee ee SSe eee [Beene Sereursl etn Soe lan Paes Se 
IAC ONC OnE eee eee eee 1,879 LOO sole Se ipsa ieee Psite See 90 | 10 | 
Gapee eee tats ata en heehee ee Mater | Saoscn eee cede Se | 3,100 1867 |) cose Reet ae 
(CHrimMBISISM sok Voseetsacasonac|osesqocdton||bodpsoad Paschatecciacers cts avsicts stetallieterere SES: BSc ee | set erste 
(SYCIUG TET ete oe pa ere celle oer lat | oe ae) SEGRE [een |Saccawes Borst oan ee Al 
1D GIRO 55 ma Goloeaoadedees lsacooseeac [este Bele esnecasse |astae ood eens ses |Biaeserereee [ssh ees VSereaiciaPie | 
AE UP ee cine arses ol ete oonRe Se |famaohes eee tiramene eee acer | 1, 200 AN) ee me aes IS ees | 
Hap gupuieeee jeceee ese see 781 | 197) “\s see encl| Sac ooo er [epee ent na Bee ene 1, 250 | 167 | 
Hlaviliviliatresh) eee eecenee 11, 600 CPi Se nl eomeccioe ea See eee | 220 | 22 
Haniliali, dried 29. 2225-222- 9,100 455 eee es ieee eee ee aaleesu an see i, «eee ae ad Sead 
1s iiepbast hn Wen ce onesooesoterr 1, 560 26s ers ise Te here miee | 260 19 | 120 6 | 
PUT ene tiee ace seem ence 88 ie Seema same Gernot sac Tse c(t cece | 100 8 
PET al Caeser egos secre 889 OME Reece eae eine ae Arner mee aire Bl onaSco6 
LEhvionpl vreble Soo eae eAooS 9, 388 2718) | ase cciscis artic stein cs 1, 035 100 | 2,178 | 109 
Theihe é | GOB Uses cust joce eset 7,100 1,775 | 55 13 
1 Ube gio eee eee Seat ROR oR oet ere 0 el Peete Heuer oe, oS Se nics Seey EROnanE aria prc ee 
Viao tO eee aa lesasocre | d sieeneeteelllac eee 3, 700 60 
Kahala U2 lite ca ecto eeeesieae aaccecteieion|eariemeee 6, 000 405 
TGS eee siceie ee ecto cl= eles 36 OD! [ic pe cees epetereille Sete reieiets 1, 050 79 | 40 2 
Kialla aires! sco srcreiisie eter 333. | 28) |reseeniee Ve aaa 1, 706 152 | 190 15 
IeAlamdinied yoo. fee seni se selae ents Heer ae eee eee: eeeeeeee Mie aatn ntllesese uae |e, atone eee 
TRANGIA SR oconbuberaaorsce TE PORIGH le ARGBYS | Sactasensel soto ker [eae BS ENE | 425 43 
Lora shilOeey ee eebeeaose aeecus | noeeeosnnol beoee see |essonscoor Pec rere [eceeecs Aces actecctevere | 100 5 
KAWAI KIAIW Oi 32) cle c= clalete taraie aie 56, 037 DOS DA ree cmrierts joanne | 5, 255 419 | 4,100 923 
Reanwiell eaieysennisteteresterierloftersi 5, 406 ‘pb ee See Seale Seas aoserenee oodecre Saeco our loogtacse 
Kalnalkeinise eer tines Soa = aac leaket eteetels aeiametewclicies ce Caria West eeee Jee srete sre otal Beata ues cyl eae | eee 
KiQle eas ce jaca stnacsar 209 | 0! ccc ehces bari anne Peetywyese = cetera ysl] Ee ote asia | ee ere ree sete tere teneieees 
RUIN Forarere otetatateral= =CaeeoGREe 3,033 | 399 | 500 50 2, 900 280 300 49 
KSipiplise soccer osc seiee eae 67 Gules ncee see eect eave sere 2 ste eisatell mee eect sae cece ee | eemreteeeetate 
RG OUP O Wire e acca ct ae yore labeccagsectlboouersa|scrosocacs loeDepesc We eeerein = «atelier eile 50 13 
IPSS eh eae ecrecse Sep ae ner 543 | 4 2,000 100 5, 060 500 

ICES oe Caer o oot e ese peem ross : 
IDEN FHL Aen cansqoodcopesedes 
NGA Ul cexeee se See eee 
IWAbG Re! SacccopeaeeonUcTpASaoce 
Maéhiméahi 
Mii eoeeaaaaee soocoseenes 
Manik OUKO weer seco asenee cee os 
MigicAt axe Set la ocas< siciesisins 
Malamalima 
Mal OlOmsaceseisce semen jee se 
Within 000) saaoupecseeoreonodd 
Wibaihipe mesos saadnaeassooge 
WETS. soescAeEeeaeecauedvar 

INGHU eat ee en ae 1.644,| W641 Gorectcak tide Seca) ons angoae |e cece eeeeeeteee | sees see 
INUIMUS ee oe see eae Scere 245 | Gils ae eat | ee eee bce ceencee |temeneees | Se SUS EN ts ise 
(O) cit: We eee enter SR ee linn Gripe Gatae| AOoosod Ona aaocaa bod apcua bcd aie ora.a,6]| sisi cteteee ltineieetaiaios |oavennes 
(COMIN ASS a cmconoabasoooblossodc eee masse sse BEER Ras alae seen o ers eeeorelisecece sailbcosnsBose leben cae 
QIO BRE 6 side oes ose teece | 48,179 iepLOON eratcrtnn Sree etelaiexeteiers 25,570 | 2,372 420 32 
Ola saeco ee ee ee asee een ene a eee ee el ee eenell esac. aaical sooonsaalboom Scecrelacoaqacs 
Omialcahales sae ee een ee } . 1,378 oe eee eee Pre ee cal Neeeeenece eee ee ee eee en See 
Omi eset mecca eee [rt Re PiNaIY | See Scie oa oral Rereyay fate | eet een | Pectareyctalloleweronee.s Wetec. seat 
Onomeceee Sea ae | 13, 968 GOSiRe aces: (Seen (i settee ee 2,700 | 1,080 
OOP We esee eee eee omelets sseocaeecaloockccclssocencoad|lasbocnce 11, 250 UA SOR Srerecee 1 tcte- | |trateioretatase 
OOpwhier eae sa- cee aes | 285 FZ Il asctareercewlectal| Sore e ioketorel orepetel oyster meena teeta | aeetaveteter er fatal el sete sole rae 
OGpuUkalseeceace acne sisstete=s | 1, 054 GS hl peeeeaeeee Cesceead Gace scar|jcododocc] hosceosace) Sacroads 
(Oot shay Ce ao oupeeresse dose sceeesllooaadgudoocosacuad|lecococur 600 140 2, 908 291 
Opeluiiresh ee eceas cess MSS OOH IN G O84 See ees pelaeeedene 850 | (10) | Sas commer uationsts. 
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the yield of the fisheries in 1908. 

Maui. Molokai. Niihau. Oahu. Total. 

Pounds. | Value. | Pounds.|} Value. | Pounds.|} Value. | Pounds.| Value. | Pounds. |} Value. 

3, 346 $261 2, 200 S17 65| sa cse cee bere eee 10, 661 $855 31,818 | $1,448 
2,196 659 900 325 100 $10 6, 061 908 12, 802 2, 443 

Say AS ee ec | RC oor ees ta 300 SOW Cent See oe 300 30 
1, 280 GG peers | Re aa ee hk eae 4, 609 369 7, 300 | 506 

30 2 200 10) | Ses ee ee 92, 130 7,270 | 153,315 9, 843 
10, 450 547 1, 600 Dadi = are ree ee ee Se 16, 944 1, 346 33, 957 2,488 
57, 978 alge 18, 000 675 3, 600 360 | 501,914 20,077 | 712, 448 29, 212 

ieee tel Re ere eer eee | mene te ne 1, 000 TOO | Reva eee eee es e495 000) 2, 020 
267, 882 6, 000 73, 328 TACHI] Meee wer eee ecee 404,051 | 33, 862 |1, 390, 229 74, 353 

2d cRSe oH eE| (DOME OREEE SO CE DOCG Ee ECE rere SRAseerss tsa Iaccapheeenes ty labman ke, lessee toes 20, 500 1,105 
40, 008 7, 857 57, 661 14,415 3, 100 310 | 477,195 95,439 | 714, 705 132, 347 

272 DO Wiese Hel a eames Al, ee ae ocean ied pedo 232 | 23 1,572 | 65 
200 OAS | Pas Moc Spee aco |p ea pe Re A hs RS ey ite BE 1, 200 | 64 

8, 888 1, 722 3. 800 SOSH Ss eee t= oNs2 5 ee es 282,111 | 28,416 | 302,415 31, 034 
1, 936 430 200 24 (Ree Sake en | |e ee a 41,358 | 12) 407 46, 412 13, 124 

ESSE Berd eiates tase Ae ates ea gel ae Uae aa [Dre Mean Rg Tey Re Sle 162 | 16 337 34 
10, 449 801 900 LOAG Ese ae= sel ak Stas 1,021 | 3, 571 64, 339 4, 609 

| BBE SE isco IS SEN OS SRR Set cera Le a 400 | Si | Ba) | 218 
SSB GEAE Ses cell tee eRe eee) la Regan I, AR Diet (oe pe Arce 1, 090 | 323 | 1,090 | 323 

5, 443 DDE aS ik ee tle alte oe A oa el i 2 SEALE $, 042 | 659 | 13, 485 | 931 
| | 600 60 
| 1, 200 | 116 

72, 248 9, 442 
13, 155 1,118 

noone oe | SSSR eS eels Seka rete Ie ce a JE SE a Re Ae Tes Ps See AE pe | 9,100 | 455 
835 DAN): eas eer eee eee a2 Seal ee piace Bea. | 149 6, 500 509 

5, 843 399 100 Shine Siew ceri cee a 3, 220 | 129 9,351 540 
10, 407 591 | ‘1, 900 BYs\ | nee Gere eee nee 8, 147 325 | 21,343 | 1,341 
9, 636 482 |. 8,100 | AQ 5 gaan arial eee nk 8, 030 241 38, 317 1,615 
2,473 594 | 4,300 BOONE Ramee eel wo kn S077 3, 686 49, 949 7,758 

600 GOW eersre crs rece Practs Seer hse ries Src seit eee Arts ped IE ES NST re 600 | 60 
6,750 0 i ea eee | Pee ee | RR oe na SD ES SEE ee dee Bit VRE 11, 400 181 

19, 989 345 1, 260 (S)3 Eee es ee crea 34,144 |) 1,405 85, 373 3, 426 
2, 900 SUE} one || ae eae is le Rea Ce es 7, 246 870 11, 272 | 1,317 
3, 466 227 6, 200 496 200 20 31,041 2,070 43, 136 3,008 

CeNE NS A ech eee oe elle ae SER 400 40h Gee eee Ale Ste suey 400 40 
223 17 75 Sis erate Some to Ree 155 8 | 14,194 1, 408 
212 Gu U LE fever beeen || 0 eminem | ee namie [aCe eRe ES emcee |e a | 312 | 26 

32, 468 5, 084 6, 300 SB Yl ce Ree pelea eo sane 61, 554 15,388 | 165,714 25,149 
| 489 150 80 HO} | seed aero orn eee 1,185 178 7, 160 | 1, 260 
Le SoA E BEE cee eee SEA te Satis tes al ee ei TEN eg 92 5 | 92 5 

28, 000 Voto ea. ao aaa ese Rees [es eee s Ma Laem aes 73 DOMmese282 273 
6,779 1,076 13, 050 DS all et c= Bs | Sees le Sa 70, 045 14,615 96, 607 18, 606 
USS 1G Bernt Nees ee ent eek RIE ten NT aE 112 14 257 | 21 

1,527 382 290 7B peeene ese Geapa caer 155 | Sl eee O22 499 
6,897 218 | 250 DE Ne ars a Rae nee ee | 18,190} 1,819 32, 880 2, 666 

11,132 888 1, 100 By RnB eGa ripe Mato cache ine bat part 392 21, 479 1, 574 
1,730 CUTE ec gee elle Meee ears gees Pees cool ec tre et ICME Se SORES ae ee 1, 730 311 

724 85 1, 200 Fa | ecm a ape es | 174 22 3, 883 268 
Se | Ree eae eis an al eee cctemmanclalisiisbnee Mbilaocehe ceri bee vetemce 5, 350 321 

10, 678 508 700 SOU ke aie See Polen ee 33, 138 5,965.) 64, 591 8, 081 
1,565 | TSE 4 ee el Lai Ape pay [DN Geiser 4, 060 365 | 5,677 59 

Bee aeead eeeeeeeeeel 100 CG iccaeeemere ere orice 1,159 TON elk A02 87 
enbot pdoa ace eee Eames Ses a ieee eerie tees ed IADR gl aa 301 120 | 301 | 120 

12 RAS tena at | Reo eames ener aren earte Ne tte ul Mall ang eh ad! 52 3 
Be Re cule 2 Sete 650 TA Se Cd Re Nee eee mer Sa) 3,490 36,175 | 3, 678 

175 Sc] eRe Seto we ey Pas eee rare ee |e nn 969 97 1,144 105 
2,230 139 4,700 S70" Sa Sachse lasceecense 24, 000 1,928 35, 113 2,780 

865 30 | 300 | GOs eeecene Boe tases 9, 300 93 16, 222 344 
400 UBF heaaecae HO AeeS he oe lie Sena oe ths Seay Sea ee ee ee a | ete ae 400 72 
300 SO) Eaeoeene es Ieee aces Ieee eaten | scare rad 2,198 106 | 2,688 152 

23, 412 3,478 | 4,700 TUSSiTOLES 9 [Oa oko FE eee 55, 290 4,976 | 151,970 18, 047 
592 TS ee eee tec Olteaee ee ie tea ep he | leo (aN | 756 164 

8, 723 1,051 195 23 1, 000 150 | 55, 996 1,770 | 109,719 7,674 
147 15 25 (| Meese ios Hee atee ae 296 7 747 88 

98, 650 1,817 750 TAs |e yaa ae OA een etl ete 109, 180 2,005 
48, 060 RUSH S| Sera ae cael ee reir leer ace les oc acres 2,851 | 713 53, 632 8, 167 

520 26 500 TOE ee St eerste Mer eee 1,770 230 | 4,434 545 
802 64 2,100 1401, Roe es ee ee ena 9,105 455 12, 252 668 
300 (Gn Seca enon Seaccio®. san Seerete tcc ihc Utiscetn) imental sian misc sel 300 75 
56 TA Rese R ee eee SEE eben) Kermece Gadi Ge Sosa casa Meese Mere Mees ec eee | 56 7 

92,160 | 27,498 16, 200 1,215 5, 000 500 22, 683 2,896 | 210, 212 42, 222 
600 60 820 SOs eter Son EE meee etn Reel center | 1,420 142 

Beemer: | ue cee soe Soe «cia. tee Sele mioom oes om lecue mee ne 1, 609 | 290 | 2, 987 703 
Coe oe Boel Sena oe See | ee aici ene Rs ele EY CT GEA St) 1,474 | 18, 430 1,474 

10, 520 421 600 Dat] eee ae (eee 16, 450 1,452 | 44,238 3, 676 
14, 742 AON | Bae op eon | on tesa eee ome | ine oe reee 11, 313 975 | 37,305 2, 875 

Sete retee eet | lode eine ers eens ays aias|| sinininie’ a Sie sll Sistem melee e/eleicleciaiqall seca creeas|(eeencwe cre | 285 57 
105 8 150 20 A se tre | eae te ce rien | Oc seer el Sein | 1,309 81 

9, 434 POY Aek S40 Aol eee oe alae aoe Mee Mee an ee 7,612 813 | 20,554 3, 602 
104, 948 15, 742 1, 300 TSG al aoe ane | en Me re 131, 846 15, 822 | 272,736 37, 864 
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Table showing by islands and species 

Species. 

Hawaii. Kahoolawe. Kauai. Lanai. 

| y 

Pounds. | Value. Pounds. | Value. | Pounds. Value. Pounds. Value. 

Opélu, dried 

Pakii 
Palani 

Ulaula, fresh 
Ulaula, dried... 
Ulua, fresh 
Ulua, dried 
maumalei 

101, 149 27, 100 1, 456 377, 946 34, 738 130, 669 11, 069 
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Maui. Molokai. Niihau. Oahu. Total. 
| 

Pounds. | Value. | Pounds.) Value. | Pounds.| Value. | Pounds.| Value. | Pounds.|} Value. 

Lahore 5, 000 $200 
$291 4,315 1,399 

ip eae 5, 063 421 
SAPS anon 1, 000 200 

100 | 15, 464 3, 354 
779 18,171 1, 224 

weieecitaicles 729 170 
See mnoands 1, 418 279 
ees ae 7 «2 
Seema 8, 100 128 

443 9, 046 541 
24 2, 278 255 

Sect se see 200 20 
2, 895 40, 548 3, 041 
1, 046 66, 279 5, 869 
3, 980 30, 761 4, 820 
2,699 | 54,664 11, 949 

es Re eres 82 8 
64 2, 183 85 

3, 975 36, 463 10, 661 
ShoaszpauS 1,000 100 

11,100 | 455, 560 33, 610 
Sa een eta 6, 200 620 

36 870 114 
1 598 60 

476 3, 416 743 
7,840 | 121,943 9, 052 

Leecteste oe 53 11 
Dee eee 3, 380 213 

8,200 | 120, 249 8, 868 
an enh Be 10, 270 1, 632 
se soseaces 430 108 
saeeeeeee 2, 400 500 

3, 321 91, 276 8, 148 
Sete ee 8, 200 1, 064 

378 4, 035 443 
360 4, 100 470 

eae 950 228 
1,025 | 45, 660 1,774 

na bssece ae 500 95 
48 318 120 
24 300 24 

1, 248 12, 598 1,901 
10, 580 73, 033 11,127 
5, 225 80, 274 5, 566 

ieoeis sce |S oaeesaccn| aecnsesees 175 
7,475 81, 414 9, 256 

s28! 10,235 1, 550 
aaa [ebeceeee Se oe 620 | 122 

| Sat (Pas Bee Le a LT a Se a | io Pe x 

1, 212, 445 120, 267 | 274,331 | 32,389 29, 600 | 8, 010 8, 515,850 | 373,819 6, 972, 735 677, 897 



448 REPORT OF THE COMMISSIONER OF FISHERIES. 

Hawaiians are in the lead in the industry, 1,658 being so engaged. 
The Japanese are second with 1,255, followed by the Chinese with 244. 

South Sea Islanders, Americans, Portuguese, and Italians follow in the 
order named. The island of Oahu leads in the number of fishermen, 
with 1,478, Hawaii is second with 827, followed by Kauai, Molokai, 

Maui, Lanai, Niihau, and Kahooiawe, respectively. 
The total investment in the fisheries amounted to $309,217. Of this 

Oabu has $215,338, or more than two-thirds of the total investment. 

Hawaii is second with $37,912. Oahu leads in the number of gill nets, 
dip and scoop nets, baskets, and fish ponds operated; Hawaii in the 
number of cast nets, spears, and in the value of lines; Kauai in the 
number of traps or pens; Maui in the number of bag nets, and Molokai 
in the number of seines. 

The total catch in the islands was 6,972,735 pounds, valued at 
$677,897. Of this Oahu furnished 3,515,850 pounds, worth $373,819, 

or more than one-half of the grand total. Hawaii was second so far 
as quantity is concerned, but was exceeded in value of catch by Maiu. 

Kauai was third, followed by Molokai, Lanai, Niihau, and Kahoolawe. 
So far as quantity is concerned,.the akule was the most important 

species, 1,410,729 pounds, valued at $75,458, having been secured. 
The ama-ama had the greater value, however, the 714,705 pounds of 

that fish being worth $132,347. Aku was second in quantity and sixth 
in value of catch, with 761,448 pounds, worth $31,232. Other impor- 

tant species were ulua, awa, opélu, oio, kawakawa, ahi, kumu, moi, 
awaawa, hapt/upt’'u, u’u, weke, opihi, hee, papai, and ula. 

The only species occurring in the commercial fisheries of all the 
islands isthe mol. The ama-ama, kala, oo, Gku, ulaula, and ulua occur 

in all but Kahoolawe, while the akule and kumu occur in al! but 

Nithau. The china fish, kihikihi, maka’a, omilu, and olepe occur only 
in the fisheries of Oahu; the 1/1, latpala, maumau, ohua, o’ililepa, pakai- 
kawale, poupou, conch, and pupu only in Maui; the lupe, odpuhue, 

paud, uwau, and frogs only in Hawaii; the ea only in Niihau; the ehu 
only in Kauai, and the akikfki only in Lanai. 

COMPARISONS WITH 1goo. 

The table below presents a comparison of the extent of the fisheries 
in 1900 and in 1903. All of the islands except Lanai and Maui show 
increases in the number of persons employed, the gain in Molokai 

alone being 134 per cent. The net increase in persons employed on 
all the islands is 896, a gain of 88 per cent. In the matter of capital 
invested every island shows an increase, that of Niihau alone being 
170 per cent. The net increase of capital is $36,626, or 13 per cent. 
All the islands but Kauai, Lanai, and Molokai show increases in quan- 
tity of products taken; the decreases in Lanai and Molokai are quite 
heavy, being 38 per cent in Lanai and 27 per cent in Molokai; Oahu 
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shows an increase of 28 per cent. The net increase in quantity is 
750,280 pounds, or 12 per cent. In value of products secured there is 

a decrease reported from every island. (As Kahoolawe had no com- 
mercial fisheries in 1900, there are not figures for comparison.) These 
decreases are considerable in each case, the lowest being in Hawaii, 26 
per cent. The net decrease in value amounted to $405,749, or 37 per 
cent. For some years preceding 1901 the islands had been enjoying a 
boom, owing to the high prices realized for sugar, the dominant crop, 

and as a result the prices of everything else, fish included, rose 
exceedingly high. From 1900 to 1904, however, the price of sugar 
steadily declined, causing financial distress in every quarter, and cur- 

tailing very materially the purchasing power of the people. As a 
result the prices of the necessaries of life, particularly fish, have fallen 

toa point more nearly consonant with those prevailing on the mainland. 
The prices of fishery products in 1900 were extremely high, and 

are still much above the normal. In the New England States in 1898 

the average price per pound received by the fishermen for all kinds of 
fishery products was about 2.5 cents; in the Middle Atlantic States in 
the year 1901, about 2.1 cents; in the Gulf States in the year 1902 

about 3 cents; in the Pacific Coast States in the year 1899 about 3 
cents; and in the Hawaiian Islands in the year 1900 about 17.5 cents. 
In 1903 the average price had dropped to about 10 cents per pound. 
If the prices are not sustained by monopolistic combinations, as is the 
case at present in certain markets of the islands, they will drop even 
lower and thus bring fish into more general use as an article of diet. 

Comparative table showing the extent of the fisheries of the Hawaiian Islands in 
1900 and 1908. 

PERSONS ENGAGED 

Percentage 
INUCTEASC I bteroercrege 

Island. 1900. 1903. (eiionide: os enone 
ne | (+) or de- 

crease (—)-/crease (—). 
| 

lai aniies tee eee Rone son a ea an ete ae See 549 $27 +278 + 50. 64 
INDOOLDWE meets co leicsice aa ten ne/eateetisc remose at cenieee. laces scecae sls 9 + 9 +100. 00 
Ria iene eae te a te hie cet he omen coe oe Sass ome 207 314 | 107 + 61.69 
LUG HAYDN eRe pen 5 9 pate etl a RR ae en Fo oa 46 | 22 | — 24 Syl, 
MUSE rs ices. oer eats ee oa nis ocean) eidelsretoaesjoan< ote 297 279 - 18 — 6.40 
IMP OV eee get tee Sperseete cara aye Seay ci nine clcicjale a etyeineicie Seles: 128 300 +172 +134. 38 
INGTEEY UU Seg hep Ce es Se atin sole cic teteieeevagcionas beet 12 IDs) scccpatessac//Seaance cae 
(OR tT Ee CoB o DRS OU REO RE OD Oat Gee ene eres Ae eras 1, 106 1,478 +372 + 33.63 

AUG) A ee eSee Grab: HESS SaeUs - Caen aBeEEooas 2,345 | 3, 241 +896 + 38.21 

CAPITAL INVESTED. 

| 
SE ease eu earresstert ae OT hc recta car tern a hase cia veiefe oeee wie mga $25, 172 $37,912 | +$12, 740 + 50.61 
LESCHAYGTOL ERE. ine sc GORE ae OEE AE ORES Bence nee ban eee em amare | 625| + 625 +100. 00 
ESTED a ye rea aa I erin a | 10, 764 15,101 | + 4,337 + 40.29 
MBELI LEV ees pare rahe orn ow ae ain o wine Bicis CER ecertoeaeacer we 3, 478 3, 706 + 228 + 65.55 
IID D Y= 62 SeeR a Soc e  Ee ARIE, ERE 15,171 1825 11ers aod + 22.02 
MGIOKATE RE race cere eos ob sie cc eee bacon acca aed 17, 140 17, 154 + 14 + .08 
INSTI ier eee cites aes — Sey ncn eneeune ciate state siahniiee 322 870 + 548 +170.19 
(OSL Ti ieee pak yo I ne on ka eee | 200, 544 215,828 | + 14,794 MEDS 

Ota S Aa Per ter tas ooh ag ede oe ee 272, 591 309,217 | + 36,626 + 13.44 

F. C. 1904 29 
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Comparative table showing the extent of the fisheries of the Hawaiian Islands in 
1900 and 1908—Continued. 

PRODUCTS. 

Percentage 
Inciease - 

Island. 1900. 1903. | (+) or de- Oe onde 
crease (—).\crease (—). 

Pounds. Pounds. Pounds. 
HA Walls 522 ocean seas sas tee cones caosicicdsseapiosaisteaeme 1, 304,311 | 1,404,794 | +100, 483 + 7.70 
MEANY EWES -enopeecsnboooe cobe5o DoS eRoUGa so Rone ssosdEisaccounasas> 27, 100 + 27,100 +100. 00 
Rata ee ce Soe oe Eee eee ene 403, 521 877,946 | — 25,575 — 6.34 
anail.22 M2255. WO eat et as ten Meeeeie cemeeneceeseaee 212, 628 180, 669 | — 81,959 — 88.55 
IN Gol gees eS ne eee er Bie ls Ser ea on a aSdGac 1,159,117 | 1,212,445 | + 53,328 + 4.61 
IMOlOKae ee enue se solder eee eee seein see meets 376, 255 274, 331 —101, 924 — 27.19 
NTN see oe teeoe nae sonore ne ce Seen cee | 29, 525 29,600 | + 75 08 
Oahues ea chee ee os soca cites Sa ated acieme reaeeiaee | 2,787,198 | 3,515,850 | +778, 652 + 28.45 

\. ————— $$ | 

WOE oes eapcoesoacenpansosocHoondsceecouudSETe 6, 222, 455 6, 972, 735 +750, 280 + 12.05 

VALUE OF PRODUCTS. 

FRR W Alice: Soe cites eee ned ete ae ein sarees cece $137, 734 $101,149 | —$36,585 — 26.56 
Ke HOOlA WO cos os mee celers asists cisiswarslelieie scot tee eec resets | se eee 1,456 | + 1,456 +100. 00 
GIT es a aber ba ac nBpSacreuecpentcde qoeacconesppSesade 89, 993 34,788 | — 55,255 — 61.40 
IDE) GEE Seon eat Buse emoCeeResenanc aes aoncqacsencecee 29, 853 11,069 | — 18,784 — 62.92 
IMG TIS Sos at meee cicnite nce cme s ean ase ee eieeecie selene 190, 929 120,267 | — 70,662 — 37.01 
IM OO Kaleem tareere isles see atoll minis stare rst tslass are tebe inioielaiele ore 67, 599 32, 389 — 35,210 — 62.09 
INAEDAT TU aie eee nee Ceeeeri iaii SNA Ee ORLA CPS ae a 5, 623 SOLON we ae nGlS — 46.47 
OBW es eoe ee enn eect erie scene sce eee ae semaaemnne | 561, 915 373,819 | 188,096 — 33.47 

MO tale icrcc gash eecce ces cee Saas aes aaeitiemsiictes 1, 083, 646 677,897 | —405, 749 — 87.44 

IMPORTATION OF FISHERY PRODUCTS. 

With the exception of a small portion of the white population, the 
inhabitants of the Hawaiian Islands are great consumers of fishery 
products. The domestic fisheries at present are totally inadequate to 
the demand, and as a result enormous quantities of fresh, canned, 
salted, smoked, dried, and pickled fishery products are imported each 
year. Owing to the unusual admixture of races, the imports are 
very diverse. Dried abalone, cuttlefish, oysters, seaweed, and shrimp 
are consumed by the Japanese and Chinese; dried and salted cod, had- 
dock, hake, and pollock by the Portuguese and Porto Ricans, and sal- 
mon by the whites and natives. 

The United States has always furnished more goods than any other 
country, but since the annexation of the islands, June 14, 1900, this 
has become domestic traffic, and, no records having been kept at the 
custom-house of the receipts from the mainland, it is impossible to 
show in figures the immense preponderance of this part of the trade. 
According to official data, during 1897, 1898, and 1899 the United 
States furnished almost two-thirds of the imports, and, judging from 
the statements of importers and others well informed, this proportion 
has been very radically increased since the annexation. As the United 
States tariff law replaced that of the late Hawaiian Republic, and was 
higher than the latter, foreign products were under a greater dis- 
advantage in competing with goods from the mainland than was the 
case under the provisions of the reciprocity treaty. 
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The table below shows, by countries, the importation of fishery 
products during the calendar years 1901, 1902, and 1903. Japan has 
been rapidly forging to the front in this trade, which is not surprising 
when one considers the rapid increase in the number of Japanese on 
the islands during recent years. In 1897 the total importations from 
Japan amounted to $11,242; in 1898, to $14,382; in 1899, to $30,862; 

in 1901, to $53,596; in 1902, to $54,110, and in 1903, to $67,249. In 
the latter year the Japanese trade amounted to more than one-half that 
of all foreign countries. China is now in second place, although for 
a long time its trade exceeded that of Japan. In 1897 the total 
imports from China amounted to $24,674, while in 1903 they amounted 
to $18,081. A considerable part of this Japanese and Chinese trade 
could be secured by the islands and on the Pacific coast if efforts were 
made to prepare the peculiar products of which these two nationalities 
are especially fond, such as dried abalone, béche-de-mer, oysters, cuttle- 
fish, shrimp, and seaweed. A beginning has already been made in 
this direction in both sections, and it is very probable that the industry 
will soon be materially extended. Nova Scotia, British Australasia, 
Germany, Belgium, British Oceania, England, Portugal, Scotland, 
and Norway, in the order named, follow in importance of their fishery 
trade. 

Table showing by countries the imports of fishery products during the calendar years 
1901, 1902, and 1908. 

1901. 1902. 1903. 

Country and product. Gn NPS RiiRTE 
ier. Value. ia Value ber Value 

Belgium: 
Anchovies and sardines [Spl SON) Eye eis eine = $647 
Fish, pickled and preserved 51 |---+-----|------- 

Glicti be ea ies nei tee we hers ee tat ae 647 

British Australasia: | 
Hisheecurediand preserves: eo. os 4 nee ce eres eeeeecce< $35665% |Saee cee ee We2a2OL Weertere starr 1, 930 
SHellsmummaniutacturediss. somcesceteeheeeen sect lecesue cae IGS Mase, Gober pends Ravi |lape SB 7] eee, Se 
puelliandmnother-ofpearl jmanutactures) Of. .05| sa. sscnec|scnes- clecemaceseseesee=|eaqnece=- 1, 662 

TEST ya. aa RAL COMERS ORM RES Seana Deesere. Sie76i lee IE yt eee 3, 592 

British Columbia: | if 
Fish (except salmon )— 

MOS Arar tate arate elope beticts ae cote wai Sialichaveie' a clea te et ohetematie 39 Ml | eee, Aa DO (| a srle Stoihate aise itera 
PICK Cte ee ee ene se Seon mee Se cen acnlneecieeeee 50 | wrafine essere Ee easoosos 102 

Herring, pickled or salted.............. pounds. . 750 20; 2,400 MAK Sh aah on oe esiccs 
Salmon— 

OTOSIE = Saeoe ee eames secrete nee ee ee doz...) 4,458 bas / | 427 20 | staetiais sta(ei| = o’cete are 
IPIORIC ASS ot esse ceaeceen neaameee eacne dosens 1, 600 59 | 3, 100 186 Jeeeeeeeee HOSeb aS 

Tiras heels See cape i A BG 4 eh oh a G7 ns aj eee 102 
British East Indies: | | 

Shrimpand other shellfish: and turtles!:-- s-s2scalassise ee) = oe fa-j- [cee neces | 909) |Sea ce sass foes 

British Oceania: | F 
Shelistimmantita CtOred sc... os accesses wale le nie aillkotaeme cle Sues Asa oa | Sa anan | aa carcees & 20 
pnelland mother-of-pearl manufactures Off = ssc) asec sce oon nee clone an coal aewinde coe Se ecicee 534 

Ota HAS Pee sac ateeeis cee wears sheen emacs tee aeemeas SH eee sae eat os tees see 554 



452 REPORT OF THE COMMISSIONER OF FISHERIES. 

Table showing by countries the imports of fishery products during the calendar years 
1901, 1902, and 1908—Continued. 

Country and product. 

1903. 

Value.| 

England: _ 
AnChoviesiandisardines! -eeceeace nesee ascseeae a 
Fish, cured and preserved ........-.------------- 

Germany: 
AnNChHOViecs andisardinesssaseee secre eee eee ess 
Fish— 

Curedian dipreservedita: jaca see eee eee nea 
PUCKIGC Ras thos tele occ oe ee eee eee 

Shell and mother-of-pearl, manufactures of ..... 

Mother eet e-stises 2 ohe ee oen= ogee ae se sce 

Hongkong [China]: 
An ChOvVIes ang sardimess she s.- se eeeeeeeesiceeee 
Hishi(exceptisalimon)), iresh!2s = sce so=se= ose eeeee 
Hish, cured and preserved .-:--.=-..-2-5-----2-2- 
Ee LTIN Sa pickled (sees nee a eee eee ee pounds... 
Oilsswihaleangdifishtees-soseee seeeece gallons... 
Shellssunmanutactured {22222-25422 eo eerie 
Shrimp, other shellfish, and turtles ............-- 

Japan: 
Anchovies and! sardiness.-- <2 -s2---ecccccasnesee 
Cod, haddock, hake, and pollock, salted, 

TES IN eo yecere eaters ele stoves eric saa's ote Sewers sees 
Cured and preserved 

Herringismokedissscacee. seee 
Mackerel pickleds=sessceretaceceenemieeces d 
Salmonpickil eds cccsasecotceemaacectes ee ete 
OilMwhalevandifisht==-ssn-5 sere sees 
Shells, unmanufactured 
Shell and mother-of-pearl, manufactures of..... 
Shrimp, other shellfish, and turtles...........--- 

Norway: 
ish? pickled and! preserved ~~. ...- s-=-s-- eee 

Nova Scotia: 
ANCHOVIES @ANG Sardines. 2-siseas sasescee as asenies | 
Cod, haddock, hake, and pollock, dried, salted, 
smoked wand! pickled: -sesasceceer pounds... 

Herring, pickled orsalted = <=. 222s. ccses-- G0zee- 
Mackerel, pickled or salted................ dors 
Salmon; pickled or’salted --...:.-.-----5-- dows. 

Portugal: 
Anchoviesand'sardinesssoseesses-sceee esses eee 

Scotland: 
Bish; pickledand'preserved(=s--- --2--- > seen ee 

Samoa: 
Shells; uinmanuiactued aes. seeseae eee seee eee 

The following table shows the fishery products imported into the 
islands during the calendar years 1901, 1902, and 1903, and indicates 
a progressive increase over former years for which data are available. 
In 1897, 1898, and 1899 the total foreign imports (exclusive of those 

from the United States) amounted to $49,688, $55,405, and $74,528, 
respectively; in 1901 they were $91,066, in 1902 $86,690, and in 1908 

$97,305. Fish cured and preserved (mainly dried fish from Japan) 
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forms more than one-half of the total. Shrimp and other shellfish 
(mainly dried shrimp, oysters, and abalone from Japan and China), 
and turtles occupy second place, while cured cod, haddock, hake, and 
pollock are third. There has been considerable falling off in the 
imports of anchovies and sardines, while imports of canned mullets 

have ceased altogether, the latter not being able to compete with the 
cheaper grades of canned salmon from the United States since the 
annexation of the islands: 

Table showing the imports of fishery products during the calendar years 1901, 1902, and 
1903. 

| 1901. 11902. 1903. 

Product = ; l eee , 
; Num- = = l= Num- 

Mae Value. ber. | Value. Ben Value. 

ATICHOVAICSANOISAnOIMNeS aot eels seteicsece ane ciacaa | Receaclele $654507 ere eee eG4228) || See ee 2, 876 
Cod, haddock, hake, and pollock, dried, salted, | 
smoked.,and pickled’. ...........------- pounds...) 156,800 | 6,680 | 157,070 | 6,352 | 112,000 | 4,600 

Mish ened an GspreseLved e225 ae --e a-e sce | an ace §Os4100 | Saceicceme CPA BY Ml Goodeades 55, 562 
Fish, (except salmon): 

IVD eR OEE acos BAS oSae eee ooo Ce IOr Tame emacs ees |ecicete aes Bala lopacaeaeic 296s eee sees 
PICKIEd an dipreserVveGesnac-aa-jaseee en -oncwisoe |seecisistels LOD Somes sea O44 eso see 241 

Herring: 
Pickled or salted .... 2 2, 550 | 
Smokedie-2s222-asee5- 00) Soo aaa aoes ode Seta a oeae aan peace see 105 4 

Mackerel: 
pickledtorisalitedsas s-+ essemac oes sence eee Gonees| 850 ito Me aapooaallsoosocer | 765 21 

Salmon: | 
Breshet ones con dimeecises= wnata SSiaieresmee 
Pickledtorsalted! =. x25. 2-222-255-2505 as 

Oilwhaleanalfishss.. 6-04 --cs- 6 sass gallons... 
Shell and mother-of-pearl, manufacturers of 

EXPORTATION OF FISHERY PRODUCTS. 

Owing to the immense domestic demand the islands have exported 
but little. Occasional lots of béche-de-mer, sharks’ fins, and gold-fish 
(for ornamental purposes) have been exported in the past, but not dur- 
ing the last few years. The table below shows the exports by coun- 
tries for the calendar years 1901, 1902, and 1903. A record was kept 
at the custom-house of the exports to the mainland, and these have 
been included. Little, if any, of these exports were of domestic ori- 
gin, but consisted mainly of transshipments and goods reshipped to 
the country of- origin. 
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Table showing by countries the exports of fishery products during the calendar years 
1901, 1902, and 1903. 

1901. 1902. 1903. 

Country and product. 
Value. Wee Value. 

British Australasia: | | 
Meackerelienersecsscesene rss enecseaaeae POUNGS Ee ercialsieratere |oiaraiatatare | 10 $3") FB. . cc cec]ec-2-26 
Shy dase uue eadocbbenoenpecdseocscaouacadU acd |boouesecaesoscualpccossaae |e2 soe oa) rae $56 

British Columbia: | 
SUralbil te RE RO Aa a oose bop eoGueonododlESrosTroOse lecossesou|lececcodlescsasdoe 13° |<. oes eae 

British Oceania: | | 
Sfalbrrveyab (eV bape aecobo nedeocoRLeTooocHoeacdd |Gapauccad|bocac oslsasescasa)eaa=ce'e 48 | 7 

Hongkong: | ° 
ib ORB Aaa SAS Seo EAE SE OO CU SROCCEHODHBGGHOE? ECOOleH ABoSEodus booccbolpatcadaod Monscdllcoctne sei 80 

United States (mainland): 
CAWIAT << oie e <n = wie ote elnieise «510 w wininiv em =In -Ini=\=/=1e =laln elnai= = 30 65 
HishWdried eters —-e-ces- eee eeeeee eee , 78 
13 wnhel So aeousaeenereacnboae cneecocoEoaouds d 
Salmon, canned 
Salmonys---cesce cece 
Shellfish -. 

THE FISH MARKETS AND THE FISH TRADE. 

During 1903 there were 7 fish markets in operation on the various 
islands, 2 each at Honolulu (Oahu) and Hilo (Hawaii) and 3 at Lahaina 

(Maui). Since then several new markets have been opened in Hono- 
lulu, and the latter city is rapidly becoming one of the important fishery 
centers of the country. In the sections not accessible to the markets 

the people are supplied by peddlers, who carry their fish in small carts 
or on the backs of asses. Despite the rapid extension of this branch 
of the business during the last four years there is still great room for 
improvement, as many sections are without the opportunity of pur- 

chasing fresh fish, while others but rarely receive visits from the ped- 
dlers. A more strict supervision should be exercised over these 

' peddlers, for they undoubtedly often sell stale and tainted fish. 

HILO, HAWAII. 

The retail market house at this place was quite fully described ina 
previous report. In August, 1901, an official fish inspector was 
appointed, a want which had long been felt because of the large 
quantities of tainted fish which the dealers had foisted upon the people. 
During the year 1903 there were employed in and around this market 
23 Japanese and 4 Chinese. 
Owing to the heavy surf in the vicinity of the market house, fishing- 

boats find it impossible to land here with their catch, and for some 
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years they made a landing on the beach at Waiakea, a suburb of Hilo 
and about 14 miles from the center of the town. The dealers would 

gather on the beach at this place, and as fast as the boats arrived buy 
the fish and carry them to the market house. The conduct of this 
important part of the business in the open air was very trying at times, 
and eventually Messrs. Guard & Lucas, of Hilo, secured the necessary 
permit from the board of health and erected a small market house just 
inside the mouth of Waiakea River. This market house, with the land 
upon which it is located, cost $6,500, and was opened in August, 1902. 
The same people operate here and at the other market, as the principal 
part of the business is the buying of fish from the fishermen. As soon 
as a fishing-boat lands at the small wharf in front of the market the 
fish are brought in and dumped into one of the numerous bins scattered 
around the room. After being inspected they are looked over by the 
buyers, and when purchased are at once removed to make way for the 
next lot. A small commission on each sale is collected by the market 
owners. This market is also allowed to sell at retail, but this part of 
the business is insignificant, the town market proving the best retail 
selling place. 
An inspector is in charge of both markets, and he has also an assist- 

ant at the Waiakea market. These men are supposed to inspect all 
fish before they are sold, and have the power to condemn any which 
they may consider unfit for food. 

In order that the plantations along the railroad may be supplied 
with fish, the inspector permits a few of the more responsible dealers 
to carry fish from the Waiakea market and peddle them out to the 
people living on such plantations, who otherwise would be unable to 
get fish without making a special trip to Hilo for the purpose. 

The tables given below show by months the number of each species 
of fish inspected in the markets of Hilo during the calendar years 1902, 
1903, and 1904, inclusive. These are taken from the reports of the 
government inspector. One of the most interesting features of these 
tables is the possibility they afford of tracing the waxing and waning 
of the seasons of the migratory fishes, and the radical changes which 
sometimes occur among those apparently living permanently in 
Hawaiian waters. The figures on the mollusca, crustacea, etc., are far 
from complete, but the few data obtained have been shown in the tables. 
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LIHUE, KAUAI. 

There is no regular fish market on the island of Kauai, but at Lihue 
the meat dealer handles fish whenever they are to be obtained. Other 
sections of the island are supplied by peddlers with small carts, who 
make occasional trips when the fisheries are being operated. Most of 
the fishermen are natives and, with their usual shiftlessness, refuse 
to resume fishing after a good haul until the proceeds have been 
expended, and often by that time the school of fish has worked off the 
coast and disappeared. 

LAHAINA, MAUI. 

The territorial government owns the principal market house at this 
place. It isa long one-story row, with its back overhanging the ocean, 
and, including the land, is valued at about $6,000. It contains six 

stalls, all of which are leased to natives and whites, but nearly all of 
these sublet to Japanese dealers. In 1903 there were 1 American, 2 
natives, and 6 Japanese employed in this market. 

Close by isa private market containing two stalls, the whole, includ- 
ing land, being valued at $700. Four Japanese operated this market 
in 1903. 

Since the last investigation (1901) a new private market, composed 
of 4 small buildings, has come into use. It is valued at $400, includ- 
ing land, and is operated by 8 Japanese. 

One of the worst features of the industry at Lahaina is the lack of 
inspection of the products sold in these markets. An inspector was 
put in charge in August, 1903, but owing to lack of money the board 
of health was compelled to dispense with his services in January, 1904, 
and at present the markets are as much without inspection as in the 
old days. This is a very unfortunate condition of affairs, as Lahaina 
is one of the most important fish-distributing centers of the islands. 
The greater part of the surplus fish from Molokai and Lanai is landed 
here, and by means of peddlers is distributed to the various sugar 
plantations of the island. Owing to the lack of proper inspection, 
large quantities of tainted fish are sold in these markets, or peddled 
throughout the surrounding country. 

The Japanese have established a virtual monopoly of the handling 
of fish in this section of Maui. Nearly every stall in the various mar- 
kets is operated by Japanese, who have formed an association or trust, 
by means of which they are enabled to force the fishermen to dispose 
of their catch to the association at whatever price the latter may see 
fit to offer. Many of the dealers are also financially interested in the 
boats and fishing gear of their fellow-countrymen, and as a result of 
this the native fishermen complain that they are grossly discriminated 
against, and are compelled to sell their catch for much less than is paid 

to their Japanese competitors. Should the native fisherman refuse to 
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sell to the association he is compelled to rent a stall in the market, 
should that be possible, and retail his catch. As the Japanese are the 
largest part of the fish-eating population and none of them will patro- 
nize other than his fellow-countrymen if it is possible to avoid it, the 
native finds it difficult, if not impossible, to sell more than a fraction 
of his catch at his own price, and is compelled eventually to sell what 

is left to the Japanese at a still lower figure than was offered in the 
first place, or else have it spoil on his hands. 

The association regulates the prices at which fish are retailed in the 
markets, and even in times of a glut the low price does not benefit the 
consumer, although the fishermen receive less. Should there be an 
oversupply, the surplus is peddled around to the different plantations 
by Japanese with small carts. 

There are serious inconveniences arising from these conditions other 
than the opportunity afforded for extorting exorbitant prices from the 
consumer. For three or four months of 1903 it was almost impossible 
for the people of Lahaina to buy any fish, because the association sent 
nearly all over to Sprecklesville, where they were sold to the Japanese 
at that place, presumably because better prices could be had there. 

This is likely to happen again at almost any time, and the people are 
thus at the mercy of an irresponsible association of alien dealers. 

WAILUKU, MAUI. 

At the time of the previous investigation there was a small market 
house here, owned by a private individual. It had only five stalls and 
was run principally by natives. Even this poor apology for a market 

ceased to exist in 1902, when it was transformed into stores, and since 
then the only means of securing fish has been from the peddlers who 
go from house to house on certain days if the week, or when there is 
a supply of fish landed from Molokai, or an extra large catch made at 
the Kahului fishery, a few miles away. It was not until the middle of 

19038 that this section had a government inspector of fish, which it 
sorely needed, and even this boon was withdrawn January 1, 1904, 

owing to the low condition of the finances of the Territory. 

HONOLULU, OAHU. 

At the time of the first investigation there was but one fish market 
in Honolulu—the government market in the square bounded by Allen, 
Richards, Alakea, and Halekauwila streets. This building was erected 
in 1890 at a cost, including the value of the land, of $155,000, and is 

one of the bhandsomest and most conveniently arranged fish markets 
in the United States: During 1903 20 Chinese, 2 Japanese, 3 native 
men, and 3 native women were engaged in selling fishery products, 
while 1 superintendent (who acted also as fish inspector), 1 market 
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keeper, 1 assistant market keeper, 1 assistant fish inspector, and 1 
laborer, were employed. ; 

A serious competitor of the government market appeared on Noyem- 
ber 5, 1908, when a private market which had been constructed on 
Kekaulike street, between King and Queen streets, a former site of 
the government market, was opened for business. This market was 
constructed at an expense, including the value of the land, of $60,000. 
Like the government market, the greater part of it is devoted to the 
sale of fish, and the building is very conveniently arranged for this 

purpose. Many of the dealers in the government market left that 
place and took stalls in the new market as soon as it was opened, 
owing to the fact that it is more conveniently situated for catering to 
the Chinese and Japanese, who are the principal consumers of fish. 
During the short time the market was open in 1903 there were 26 
persons—8s0 Chinese, 7 Japanese, and 9 natives—employed in and 
around it in marketing the fishery products. The government fish 
inspector has charge of the inspection of fish in this market also, 
and is assisted by a native man, the latter being paid by the owner of 
the market. 

On February 6, 1904, a small market, containing six stalls, was 

opened at the corner of Beretania and King streets. An assistant fish 

inspector, paid by the owner of the market, is in charge, and works 
under the supervision of the government inspector. 
_A most comprehensive scheme for the marketing of fishery products 

was being worked out at the time of the present inquiry. A company 
was organized under the name of ‘‘ The Inter-Island Live Fish and Cold 
Storage Company,” and proposed to establish markets at convenient 
places within the city limits from which fish could be distributed 

expeditiously and without danger of loss from death and other causes 
incident to a tropical climate. Special means of water supply and 
refrigeration were provided, and every effort directed toward the 
preservation of the fish in fresh and wholesome condition as it reached 
the consumer. 

Cold storage is undoubtedly necessary in such a climate as prevails 
in the islands. As the law stands at present all fish brought to the 
market up to noon must be sold before evening or else thrown away. 

Fish arriving at the market after noon and remaining unsold when the 
market closes can be placed in cold storage for the night and again 
offered for sale, but must then bear the printed legend ‘‘ Iced fish.” 

The tables given below show, by months, the number of each spe- 
cies of fish inspected in the markets of Honolulu during the years 
1902, 1903, and 1904, and, as in the case of the Hilo market reports, 

are taken from the official report of the inspector. Here, also, the 
figures for mollusks and crustaceans are incomplete. 

F. C. 1904—30 
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THE WHOLESALE TRADE. 

But two cities—Honolulu and Hilo—are engaged in the sale of fish- 
ery products by wholesale. The greater part of this trade is in canned 
goods and pickled salmon, large quantities of which are sold to the 
sugar plantations scattered over the islands. In 1903 none of the firms 
engaged exclusively in the sale of fishery products, but sold such in 
connection with other goods. <A few of the sugar plantations pur- © 
chased their supplies direct and are not included in the table below. 
A smali quantity of fresh fish, brought from San Francisco in the cold- 
storage rooms of the regular steamers, is also sold in Honolulu. 

Honolulu leads in this trade in every particular. The total invest- 
ment in the business in 1903 was $520,350, a gain of $10,225 over 1900, 
when the investment amounted to $510,125. No effort was made to 

gather data on the quantity of products handled. 

Table showing the wholesale fishery trade of the Hawanan Islands in 1903. 

Hono- : | 
iRealcr Hilo. | Total. 

z | = , 

TRipoiTea Sy PG) RA gaa es ees eh etal ie a ae Fr ee kd ee eee | 9 4 13 
Numberioemiployieesc 24s ha. sca. weecwce to ccisec sienicisersaiclee wisieieeesigg <1 71 | 23 94 

RRO DERUV Ee Aaersc cee ee tc cise cic ee enon emiseie esis sais s cid eeeemes ete meeemaceses $219, 850 | $106, 000 $325, 850 
VEU CS erate taste rare chee ace erate wrcte etararc fone ore yb) as avers yaveominte cleletaersieterereters 32, 300 15,000 | 47,300 
Cashecapibalie et ese tee ws ayaras ater sisisie eis ew aac nabs cletawlae sminaciesselemtesiac 112, 500 34,700 | 147, 200 

FRO Call ege cent a eterna eee Ae SPIN eet tag oe Re a epee LE Age | 364,650 | 155,700 | 520,350 

FISH PONDS. 

The manner of construction and method of operation of fish ponds 
has been extensively discussed in the previous report. But little 
authentic data regarding their history have come to light since that 
time, although earnest efforts have been made to secure information 
from oral traditions and early printed chronicles. David Malo in his 
Hawaiian Antiquities” states that— 

On the death of Kahoukapu the Kingdom [Hawaii] passed into the hands of 

Kauholanuimahu. After reigning fora few years Kauholaniumahu sailed over to Maui 

and made his residence at Honua-ula. He it was that constructed that fish pood at 

Keoneoio. 

Dr. N. B. Emerson, the translator, in a note on page 267 of the 
work just quoted, ascribes the building of several fish ponds on 

the western side of Hawaii, at the coast of Hilea, at Honuapo, and 
Ninole, in the district of Kau, to Kiohala, who was King or Chief 

of Kau during the early years of the nineteenth century. He (the 
King) is said to have made himself exceedingly unpopular among his 
subjects by his exactions in the building of these ponds. The ponds 
are not in existence at present. 

aHawaiian Antiquities, by David Malo; translated from the Hawaiian by Dr. N. B. Emerson; p. 338. 

8°. Honolulu, 1903. 



474 REPORT OF THE COMMISSIONER OF FISHERIES. 

According to Mr. A. F. Judd, in an article on ‘‘ Rock carvings of 
Hawaii,” published in Thrum’s Annual for 1904— 

Archeological investigations have brought to light several monuments of which 

the Hawaiians have always disclaimed the making. The fish pond in the land of 

Apua, at Kualoa on the island of Oahu, is a notable example, and others might be 

mentioned. 

A typical example of fish ponds in embryo is to be observed in the 
neighborhood of Mana, on the island of Kauai. There are several 
hundred acres of overflowed land here belonging to the territory, 
which certain natives have leased for a nominal sum. Ditches have 
been dug in order that the sea water may enter, and in the ponds so 

improvised ama-ama are raised. It is probable that in the course of a 
few years the banks will be raised higher and made permanent, thus 
turning the swamp into a regular interior fish pond. 

The Kanaha fish pond at Wailuku, on the island of Maui, is being 
much enlarged and improved this year (1904). There were formerly 

several ponds here, but the others have been filled in. Considerable 
trouble has been experienced with this fish pond owing to the lack of 
proper direct connection with salt water. A heavy freshet made an 
opening toward the sea about four years ago, but it was not deep 
enough to allow a sufficient quantity of sea water to enter, and since 
the rainwater forced the salt water out, the ama-ama were killed in 

large numbers. In 1903 this was especially noticeable, and in the 
latter part of the year many of the fish were given away or else sold 

very cheap, inasmuch as they would have died had they been allowed 
to remain in the pond. Awa, ahdlehdle, gold-fish, and odpue are also 
found in this pond. 

If the various schemes for the development of the bank fisheries off 
the south and east coasts of Molokai are successful there will probably 
be a considerable increase in the number of fish ponds used commer- 

cially in this section. Many ponds on this side of Molokai are not in 
use at the present time, owing to a lack of convenient markets. The 

new enterprises contemplate repairing and putting into operation some 
of these ponds, and using them either to raise ama-ama for the Hono- 
lulu markets, or as temporary storage places for the line-caught fish 
until the transporting vessels can carry them away 

Considerable fishing is carried on in the numerous sugar-plantation 
reservoirs, notably in those on Maui, some of which are quite exten- 
sive. Carp and gold-fish are the principal species taken. This fishery 
has not yet attained commercial importance, nearly all of the fish 
taken being consumed by the workers on the various vlantations, who 

catch them. 
A number of the ponds are used as private preserves by their 

owners and do not appear in the commercial tables given herewith. 5 
L 
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In the Lihue district, on Kauai, there are 7 of these private fish 
ponds. 

Owners of fish ponds operated commercially rarely manage them 
directly, but lease them to others, usually Chinese. Nearly all of 
the Oahu ponds are controlled by a combination of Chinese, and are 
so operated as not to overstock the markets, thus keeping up the 
prices. This policy works to the disadvantage of the white popula- 
tion mainly, as they are the principal consumers of the ama-ama. 
Owing to the high prices received for this fish some of these ponds 
are very valuable, one located on Oahu being assessed by the Terri- 
tory on a valuation of $25,000 (the lessee of this pond pays a yearly 
rental of $2,500), while two others in the immediate vicinity are 
assessed at $16,000 and $12,450, respectively. One on Koolau Bay, 
Oahu, is assessed at $12,000; another in Waipio, Oahu, at $6,400, and 
one in Kalihi, Oahu, at $4,000. Aside from those located on Oahu, 
fish ponds are not very valuable, largely owing to the lack of a steady 
and sufficient demand for ama-ama. If the fish could be marketed, 

the Molokai fish ponds would produce almost unlimited quantities of 
amaama. 

The tables below show, by islands, the number and nationality of the 
persons employed, the number and value of the fish ponds and boats, 
the number, kind, and value of apparatus operated, the catch by 

_ species, and the catch by species and apparatus, together with the values 
of same, in the pond fisheries during 1903. The data in these tables 
appear also in the general statistical tables given elsewhere. 

The island of Oahu leads in every particular, with 67 fish ponds 
valued at $154,900, 138 persons employed, and a total investment, 
including value of ponds and boats, of $156,990. Molokai is second, 
with 12 ponds valued at $4,050, 30 persons employed, and a total 
investment of $5,310. Kauai, Hawaii, Maui, and Lanai follow in the 

order enumerated. As compared with the data for 1900 there has 
been a decrease of 13 in the number of fish ponds operated, but in 
every other regard there have been slight increases. Since 1900 the 
fish pond on Lanai and the one at Kahului, Maui, have been repaired 
and are now in use. In that year there were no fish ponds operated 
commercially on these two islands. 

Chinese predominate in the pond fisheries, 182 being so employed, 
to 55 Hawaiians and 6 Americans. In 1900 there were 147 Chinese, 

43 Hawaiians, and 1 American, showing a decrease in 1903 of 15 Chi- 
nese and an increase of 12 Hawaiians and 5 Americans. 

The total catch for Oahu is 578,292 pounds, valued at $93,568. As 
the total catch for all the islands was 672,953 pounds, valued at 
$111,321, the great preponderance of Oahu is manifest. Molokai is 
second, with 43,361 pounds, valued at $10,279, followed by Maui, 
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Kauai, Lanai, and Hawaii, in the order named. The latter island 
almost dropped out altogether, securing but 218 pounds of «maama, 
worth $54. Amaama is the leading species, 430,115 pounds, worth 
$87,706, having been marketed. Awa is second, with 224,521 pounds, 
which sold for $22,662. The other species—ahdlehdle, carp, gold -tish, 
oopu, and opae—form but an insignificant part of the total cacch. 

As compared with 1900, the catch of ama-ama shows a decrease in 
weight of 55,416 pounds, and $31,496 in value. During the same 

period the catch of awa increased in quantity 380,150 pounds, and 
decreased in value $24,864. The ahdélehdéle catch increased from 200 

pounds, valued. at $30, in 1900, to 7,100 pounds, valued at $373, in 

1903; the catch of carp decreased from 1,500 pounds, valued at $150, 

in 1900, to 400 pounds, valued at $32, in 1903; the gold-fish catch 
increased from 80 pounds, valued at $10, in 1900, to 6,267 pounds, 

ralued at $351, in 1903 (most of this increase was on Maui); the odpu 

catch increased from 492 pounds, valued at $74, in 1900, to 4,600 

pounds, valued at $174, in 1903, and the catch of opae decreased from 

310 pounds, valued at $31, in 1900, to 150 pounds, valued at 523, in 
1903. In 1900, 180 pounds of okGhektihe, valued at $18, were taken, 

but none was sold in 1903. 

The gill net is the leading form of apparatus in use, 322,240 pounds, 
ralued at $54,610, having been taken thus. Dip and scoop nets are 

second, with 246,179 pounds, worth $40,397, and seines third, with 

104,584 pounds, valued at $16,314. Gull nets alone were used on 
Hawaii and Lanai, seines alone on Maui, seines and gill nets on Kauai 
and Molokai, and all forms on Oahu. 
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Table showing by islands the number of persons employed, and the number and value of 
fish ponds, boats, and apparatus used in the pond fisheries of the Hawaiian Islands in 
1903. 

Hawaii. Kauai. Lanai | Maui 

Items. a | 
Num- |y, Num- um- ; | Num per, |Value.| “per |Value. on yong per, |Value 

Mish pOn Aspe as sacs ce stews ene aaeanee 3 |$1, 500 2 |$1, 900 1 | $700 | 1 | $2,500 

Fishermen: | 
ANTICTICA IIS Se noses screcine eet ioe ae DAI a aes ETS a Ne opears || Bate shes och a 2 ais Swe cw | otis Sya tote a epee 
(GIIMENC ser rset eee eterno Cl ee ino Saba CAB Al bGocue “SaRO SSE eee ae eee 1 one enn 
La WAUMAN Stress se cosccieseereeers Paes eee te Sialetsiwcsias PAIISSe Ease AN Sas se 

TROL eset ea ne a 4, Ae aes 17 se Tale gee Pa eet» AS See 

TYG ache a Sale i a le 150) yy tre an ok eed eee ciliate a oa 
Apparatus: 

SNK soonpnasdsdeedaueadacancce lesdassace |e eesemtave 1 1G UE Reoeenseo aaoreoe 1 30 
Galli etsvece = pace e ae sce eso 5 | 30 1 10 2 1 Ne res Nhs ears 

Shore and accessory property.......|-...---.. a eee OF Epic Peres rare LO es tee 50 

Giri cto RL a earn an aor eats gD ene (Foiogon eae: 56s | ee ee 2, 580 
| 

Molokai. Oahu. Totals 

Items 7 rs a 3 
Num- ; , | Num- Num- 
se Value Bere Value ives. Value. 

FHS hap Om GS ere ere See a oyna ear eee oteeresi ciate 12 $4, 050 67 | $154, S00 86 | $165, 550 

Fishermen: 
JM IGIM CRITE AR Sh As se daGse cos cGOBHCad OSB OCOCEIIS Bose dec] SEGEeDaehe | BEREeSEo HaaeesEaea GWisceseaccde 
WINS semen cance nse wies aeons Saisie (i easeer eee LUSH leek ese IB PAN eee oer 
ETRY ULE Spee aes ava eT cee DAN SS ae 0a) eeeeece ODP Seaeeenes 

Pb E ae pe satay oeeetain hee Beis Sacha n cose cee Saas SUlb | ete eae LSSM|e eae se ee 193 |...-.---.- 

BORIS seme ia ae ose rioe Sal emer ee wows batmaaalass 14 690 27 690, 47 1, 480 
' Apparatus: 

SOIMCI Sorat incre sole ceca tees 2 Sele teehee eae 2, 80 5 166 9 |} 400 
Glllenie tees es Pee none eee aoc 24 240 55 1, 100 87 | 1, 396 
Miupkanid Scoop ets heer a= messes eee eicteriacla| eames cer 52 140 52 140 

Shoreand accessory propertyn- se. co. se seco ec aoe oe 7250) ae ees re aes eal Se Sis eats 320 

Grmto tal ete ta ww ere tena oo eared ane il0) Saeeoee 156, 990 |......-2 169, 236 

Table showing by islands and species the yield of the pond fisheries of the Hawaiian 
Islands in 1903. 

Hawaii. Kauai. Lanai. Maui 

Species. Ses | Sen EE | 
Pounds. | Value.| Pounds. | Value.| Pounds.| Value.| Pounds. | Value. 

PAR LS OL Cre paces sre are ete oe eet ohe oes meron all ewcisiersts [carseat leccannt tatiana 7,100 $37. 
Ama-ama 9, 000 $1, 350 2, 400 $600 20, 306 4, 061 
TD epee Sa oe 700 | 70 |.........|...-.-- 3,176 | 614 
Gola efish joist Se esas cee ee satan sill esas Hace Ne ate as [seseeee 5, 000 | 250 
ONO concignincid Songpe 39“ saneicessece Sees asee Poaeeer| [Sodbeccay [seamen 3,400} 102 

MOB set ore anes Sees eee 218 54 9,700 1,420 2, 400 600 | 38, 982 5, 400 

Molokai. Oahu. Total. 

Species. ee ; == sass —— 
2 Pounds. | Value. | Pounds. | Value.; Pounds. | Value. 

ee hohe ox 7,100 $373 
358, 130 ($71, 626 430,115 87, 706 
217,145 | 21,714 | 224,321 | 29, 662 

400 | 32 400 32 
1, 267 101 6, 267 351 
1, 200 wy 4, 600 174 

150 23 150 23 

578, 292 | 93, 568 672, 953 | 111,321 
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Table showing by islands, apparatus, and species the yield of the pond fisheries of the 
Hawaiian Islands in 1903. 

Hawaii. Kauai. Lanai. Maui. 

Apparatus and species. ee ee ES Ee Ee Eee 
Pounds.| Value.) Pounds. | Value.| Pounds.| Value.) Pounds. | Value. 

= 
Seines: 

AhGle-h6le = 222 225s ase Sowewesicia| onns,< stee el Sen cawe| ama mewe asl secemec| ce cease asl seeeeet 7,100 $373 
INN Soceceanasancues oO BSE Ce BON GACT DN 0) Baas eeekllkGcccse 20,306 | 4,061 
ASW en ttle Beleiscecis soele slemictes Gall vice cineca lise estee « 300 30) |e assteemis| oes 3, 176 614 
GoOld=fishc. oi sescc tee coose cone sence oaclbease sie |leenen eens ecsopd laecoolccolsacedec 5, 000 250 
(OO) 00 bars co dguenacosemoocddsosoaa||deceaaodd |Sesoood badacsane josecmsu||Secceescalosessse 3,400 | 102 

Potala sek ea ees Ne | eee 2800\|  SO804| 22. se ees ieee 38,982 | 5,400 

Gill nets: = | oi 
IANTVR AN evciocc.o estes ace oaislasiemers 218 $54 3, 000 450 2,400: | $600) |... 22 2s25- [Soese56 
PASWEL aps crerareratare so eisig (eae se saeaisece | seme eee sees 400 40" scab ese| ee teu |aeeeeoee airs ae 

TOtaleee eons saa e once 218 54| 8,400] 490] 2,400] 600]........- \Se 

Grand totalss.-2s:ss. 40: 218 54 | 9,700 | 1,420], 2,400/ 600) 38,982) 5,400 

Molokai. | Oahu. | Total. 

Apparatus and species. = 
Pounds. | Value.| Pounds. | Value. | Pounds. | Value. 

Seines. 
AN OLO-NGle. cs vieaterne sajels oes Sone Senses sictacel eS ase ars wie | bnre stale ete areata |e eee ers 7,190 $373 
AYP INN Gy (55.5 -5:< 30x12 sralave/Sidtel o.onielovelsleeisislers ares ete 7,061 | $1,765 30, 000 | $6, 000 63,367 | 12,726 
PAW pi eee ee amee ete tial oista ore ei ina ote aye aye Sue Se aes palsies ett 22,191 2,219 25, 667 2, 863 
Gold=fishies oe so2 sb se wank oe nie Soe earlobe ce ee] cae sae on ee naee eel macieeeeme s|eacemee 5, 000 250 
OrOPU sc sas cis scinasisiemmcinietineinasccue meets cee |Seeeoateae| to nctsmaleceeme sacs IbeSooaas 8, 400 102 

TOLalits se eae Mee ee eae Bae 7,061 | 1,765| 52,191 | 8,219] 104,534] 16,314 

Gill nets: i 
PAYNA-BING soc ae sic secon seen eee neee emanate 33,000 | 8,250 | 170,000 | 34,000 | 208,618 | 48,354 
PASW.B eoetsisie co eiesraiee ciate een soe Socios eben 3, 300 264 108, 572 | 10, 857 112, 272 11, 161 
OG PU see ae See eee eee ee eee | neat Sa ee See 1, 200 72 1, 200 72 
Opse vat Aa sn nace oe ceee ce nine nccee manatees cee se ae see oes 150 23 150 23 

MOA S220 oe ses ce oae cose ace ee aoe 36,300 | 8,514 | 279,922 | 44,952 | 322,240 | 54,610 

Dip and scoop nets: 
PAUP AT A cee ne. secre ee oa eae aie |e eR |e 158,130 | 31,626 | 158,130 | 31,626 
TAG ne SAO oe eee ees deere mist Saisininid [ae bistete crore 86, 382 8, 638 86, 382 8, 688 
CATD Emaceecwenas cwecenooe seaneninacs comaecse |Secmsaceeeleeeeeeee 400 32 400 32 
(60) 0 Bit oe ee, nee ee ee eee Oe ee ee ee eee Se eae Be | 1, 267 101 1, 267 101 

TOtalcccosa es ube ss ances esate wae | See ee cee few ootecters | 246,179 | 40, 397 246, 179 40, 397 

Granditota eeeeeere eee eee eee 43, 361 | 10,279 | 578,292 | 93,568 | 672,953 | 111, 321 

THE FISHERIES CONSIDERED BY ISLANDS. 

During the year 1903 commercial fishing was prosecuted from the 
islands of Hawaii, Kahoolawe, Kauai, Lanai, Maui, Molokai, Niihau, 
and Oahu. This list shows an addition since 1900, for no commercial 

fishing was done by the few inhabitants of Kahoolawe at that time. 
The fishermen from these islands also frequent some of the smaller 
islands of the group, which are uninhabited the greater part of the 
year. In 1904 Mr. Max Schlemmer, of Honolulu, who is in charge 

of the guano work on Laysan Island, made an offer to the territorial 
government to lease Necker and Gardiner islands for a term of twenty- 

one years at a yearly rental of $25. It is his intention to engage in 
fishing from these islands during the rainy season (the equivalent of 
winter in the temperate region), when the guano work is not being 
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carried on, and he expects to dry sharks’ fins, and also dry and salt 
fishes and other aquatic products. The steady demand for sharks’ 
fins among the Chinese resident in the islands is at present supplied 
by importation. 

When the magnificent area of the deep-sea fishing banks off the 
Hawaiian Islands is considered, the marvel is that the skillful fisher- 
men have not visited them more extensively. The chief reason 
undoubtedly has been that the native, having few wants, could easily 
satisfy them, either inside the reefs which partially girt the islands 
within a mile from shore, or at the detached reefs nearby. Quite a 
change in the methods of fishing followed the advent of the Japanese, 
who, coming from an island country where ocean fishing had been 
practiced from time immemorial, naturally embarked in the same 
industry here. A few years’ experience showed that the best fishing 
grounds were on the reefs off the west and south coasts of Molokai, 
and now these grounds are regularly visited by a fleet of 40 to 50 Jap- 

anese sampans from Honolulu. It is tbe custom to make trips on 
Monday, returning on Friday or Saturday of each week. This can 
not be called a vessel fishery, however, because the largest of the sam- 
pans is not more than about 4 tons net. 
Owing to the rapid increase of the population of Oahu (especially 

Honolulu, the capital) during the last decade, the demand for fishery 
products has grown at a tremendous rate. Unfortunately the supply 
from the local fisheries has not kept pace with this demand, and as a 
result prices have increased enormously on some of the choicer species. 
Owing to the high traffic rates exacted by the interisland steamer lines, 
it has not been practicable to secure supplies from the adjacent islands, 
and thus for years the extensive resources of Kauai, Maui, and Molo- 
kai have been only partially worked, owing to the absence of a con- 
venient market, while Oahu was absolutely suffering for the lack of 
these products, although willing and anxious to pay a good price for 
them. 

Several attempts have been made (all by white men) to improve this 
condition, but for various reasons all have heretofore met with fail- 

ure. The last serious attempt was in 1898, when a company was 
formed in Honolulu. At considerable expense, this company had the 
gasoline schooner JZalolo constructed and fitted out to engage in the 
business, and a station was established at Palaau district, on Molokai. 
The idea was to leave fishing crews at this station and use the vessel 
in carrying the catch to Honolulu. Owing to the unreliability of the 
various crews, however, the project had to be abandoned the same 
year it was inaugurated. In February and April, 1904, when the last 
investigation was made, various schemes for establishing vessel fish- 
eries were being worked out. A company, of which Mr. Lee Gilbert, 
of Honolulu, is the head, was formed early in the year and a small 
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schooner of about 7 tons burden was fitted up with a gasoline engine. 
Wells were built into the fore and aft holds of the vessel, and in these 

the fish were to be kept alive until the selling port should be reached. 
A fishing station had been established at Kaunakakai, on Molokai, and 
seine, gill net, and line crews were to go from there to the fishing 
banks near by, returning to the station when necessary with their 

catch, which would be retained alive in a fish pond until the schooner 
arrived. The first trip to Honolulu was on March 26th, and it was 
the intention to make about two trips a week after the enterprise was 
well started. 

The Inter-Island Live Fish and Cold Storage Company, of Honolulu, 
formed in the spring of 1904, in addition to its comprehensive market 
scheme for Honolulu, proposes to embark in the deep-sea fishing. The 
small steamer 7a/ula has been fitted up with wells for carrying the 
fish alive, and her motive power has been changed from steam to 
gasoline. It is the intention to use her in collecting fish from the fish- 
ermen on the Koolau side of the island of Oahu, from Kahana to Wai- 
manalo, and this will prove a great boon to the fisheries of that section, 
for heretofore it has been impossible to reach a market except by a 
difficult 15-mile wagon trip across the island to Honolulu. The com- 

pany has also the gasoline schooner Grothers, which was built in 1902, 
and has fitted her with wells and for use in transporting live fish from 
fishing stations to be established on Molokai, Maui, Lanai, and Kahoo- 

lawe, to Honolulu, the expectation being to make about three trips a 
week. Both vessels will carry ice for refrigerating purposes, and such 
fish as can not be kept alive will be placed in cold storage until marketed. 

Feeling against the Japanese fish dealers and fishermen has been 
developing rapidly during the last few years. It is charged that native 
fishermen have been driven out of business by Japanese control of the 
fish markets and the refusal of the monopolists to pay the natives as 
much as they pay their own countrymen for their catch. Also that by 
securing a practical monopoly on certain islands the Japanese have been 
able to raise the price to the consumer and otherwise to regulate the 
markets to his disadvantage. The dealers at Hilo and Lahaina are 

specifically charged with these offenses, while those of Honolulu are 
thought to be rapidly advancing toward the same methods. The 
present investigation would seem to sustain these charges. The Japa- 
nese dealers, and also the Japanese fishermen, have mutual associations 
at Hilo, Lahaina, and Honolulu, and possibly at other places, and all 
their business affairs are managed through the officers of these associ- 
ations. As the Japanese form almost one-half of the total population 
of the islands and are the principal consumers of fish, every effort is 
made by these associations to secure and hold the trade of their own 
people, and it has been charged that they even resort to the ostracism 
of a countryman who buys from an outside dealer or fisherman when 
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it is possible to secure the same thing from his own people. The 
same condition of affairs is said to prevail in other lines of business, 
and a feeling of antagonism has developed on the part of those who 
have been injured by the alleged unfair competition. The Japanese 
fishermen deserve great credit for developing and extending the deep- 
sea fisheries, which the native fishermen had allowed almost to die out; 
but, on the other hand, they do an immense amount of damage by 
destructive, and, in many instances, illegal methods of fishing with 
fine-meshed nets. 

One of the results of the rapidly increasing prejudice against the 
Japanese fishermen was the effort in the summer of 1902 to prevent 
them, as aliens, from landing their catch without paying a customs 
duty of 1 cent per pound. The collector of customs at Honolulu 

supported this contention, but on appeal the Treasury Department 
refused to sustain the collector’s action. 

The Russian-Japanese war had the effect of considerably lightening 

Japanese competition, as large numbers of the fishermen of that 
nationality returned to Japan to enter the army. Over 90 of them 
left Honolulu for this purpose on one steamer in March, 1904. 

THE FISHERIES OF HAWAII. 

This, the largest island of the group, is 90 miles in length from 
north to south and 74 miles from east to west, with an area of 4,015 

square miles, which is nearly double that of all the other islands com- 
bined. Geologists claim that this island is the youngest of the group, 
as its internal fires are still unextinguished. It is made up principally 

of three enormous volcanoes, two of which are still active, and both of 
which are larger than any other active volcanoes in the world. Mauna 
Kea, which is 13,825 feet above the sea, is the highest point on the 
island, and Mauna Loa is 13,675 feet in height. Both are snow capped 
throughout the year. The coast line of the island is regular, some- 
times precipitous, and is badly handicapped for commerce by the lack 
of good harbors. Hilo Bay, on the eastern or windward side, is a 
rather open harbor, partly protected from the ocean by a sunken coral 

reef. There is no other harbor on the eastern side, but merely 
Jandings, which can be made only in fairly clear weather. On the 
westward side are the small open bays of Kailua and Kealakekua, 
which are safe so long as the winds prevail from the westward, which 
they do for nine months of the year. On the northwest is the open 
harbor called Kawaihae Bay, which is safe about half of the year. 

The lack of good harbors has always been a serious drawback to the 
fisheries of this island, as the fishermen are compelled to concentrate 
at a few places and dare not go far out in their small boats lest they 
be caught in storms or be blown off the coast. 

F. C. 190431 
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The island is divided into the districts of Hamakua, Hilo, Kau, 

Kohala, Kona, and Puna. Hawaii for its size is not very densely 
inhabited, its population at the last census being 46,843, and the only 
places of importance are Hilo on the east, Pahala on the south, Napoo- 
poo and Kailua on the west, Kawaihae on the northwest, and Laupa- 
hoehoe on the north. While there are a number of railroads projected 
for this island, but three are now in operation—the Hilo Railroad, 
from Hilo to Puna Plantation, 23 miles, and a branch from Olaa, on 
this road, to Mountain View, on the way toward the volcano of Kilauea; 
the Kohala Railroad, from Mahukona to Niulii, a distance of 20 miles, 

and the plantation railroad from Pahala to Punaluu. The two first- 
named railroads have been of considerable help to the fisheries, as they 
have made feasible the shipping of fish to plantations away from the 
coast and to those on the coast where it is not practicable to conduct 
fisheries. The islands have been undergoing a period of depression 
during the last three years, but as soon as this passes away—as it 

seems to be doing at present—there will undoubtedly be a large 
increase in the railroad mileage of Hawaii, and this can not fail to 
benefit the fisheries. At present there are many fine fishing sections 
where, owing to the lack of shipping facilities, practically no fishing 
is being carried on, or else merely enough is done to supply the wants 
of the people in the immediate vicinity. The Territorial government, 
by opening up new roads and repairing the old ones, is also incidentally 
helping the fisheries. 

During the year 1903, 200 pounds of loli (béche-de-mer) was gathered 
and sold to Chinese at Hilo, who prepared and shipped the product to 
San Francisco. In the curing process the loli after being split in half 
and having the entrails removed, are put in hot water in order to 
remove the slime, ete., and then placed in strong brine for twenty-four 
hours. On being removed from the brine they are dried in the sun, 
after which they are ready to ship. This is a new industry and gives 
promise of a considerable development in the near future, as the loli 
is quite abundant in the waters surrounding the island. 

Another industry which gives promise of becoming quite important 
is the raising of frogs for market. In October, 1899, a shipment of 
6 dozen frogs from Contra Costa County, Cal., was landed at Hilo and 
planted in favorable places around the city. Frogs soon became 
abundant, and in 1900 a few were taken for market, while in 1901 

some were shipped to Honolulu. In the latter part of 1903 Lucas & 
Guard, of Hilo, leased the old Wailama canal, which formerly connected 
several of the fish ponds with the bay, but which had been cut off 
from the latter by the extension of the Hilo Railroad. This canal, or 
pond now, is about 200 feet in length by about 70 feet wide. It has 
been fenced around and a wire screen placed at the narrow opening 



COMMERCIAL FISHERIES OF THE HAWAIIAN ISLANDS. 483 

where the canal passes under the street, so that the frogs will be 
unable to get out and their enemies can not enter. At one side of 
the pond, where the water is shallow, a large section has been fenced 

off from the rest by a fine-meshed wire screen and divided into two 
compartments, in which are placed the eggs and the young tadpoles. 
In the larger section the young and full-grown frogs are allowed to 
roam at will. The pond contains many water hyacinths and pond 
lilies, which are quite necessary to the comfort and safety of the 
batrachians, screening them from the sun and from their chief enemies, 

the birds. The frogs are generally secured from the rivers and ponds 
near by, where they are caught by small boys armed with hook and 
line or scoop net. A uniform price of $1 per dozen is paid for these 
without regard to size. No attempt is made to feed them, and as they 
grow rapidly it is evident that natural food is quite abundant in the 

inclosure. 
Only the medium-sized frogs are now shipped to market, the large 

ones being retained for breeding purposes. Shortly before shipment 

the frogs are removed from the pond to the wholesale market at 
Waiakea, near by, where they are placed in a tank built specially for 
the purpose. This tank, which is raised on supports, is about 15 feet 
long, about 5 feet wide, and about 4 feet deep, with the top slanting 
inward slightly in order to prevent the frogs fromclimbing up. The 
tank is divided by wire screens into four compartments, two of which are 
surrounded by a screen superimposed on the top of the tank, and 
reaching up about 6 feet, and the more active frogs are put into these 
compartments. Fresh water is supplied daily by means of a small 
electric pump. Although not introduced until 1899, the frogs have 
already attained a large size. Of three of the largest ones in the ship- 
ping tank on one occasion, two weighed 2 pounds each and the other 
14 pounds. Thirty-six of all sizes, gathered from the tank and weighed 
together, averaged 5 ounces each. 

Most of the frogs at present are shipped to the San Francisco markets 
via the regular line plying between Hilo and that port. They are sent 
in long, water-tight boxes with several inches of water at the bottom, 
this being changed every day during the eight to ten days required for 
the journey. The percentage of loss in transit is very small. A few 
frogs are also shipped via the interisland steamers to Honolulu and 
other towns, and all indications predict a rapid extension of the industry, 
as the animals are being introduced on the other islands, and efforts are 
being made to propagate them. 

In 1900 Hawaiians predominated in the fisheries of this island, num- 
bering 405 persons. At that time there were but 134 Japanese 

engaged in fishing. In 1903 this condition of affairs was reversed, 
and there were then 406 Japanese to 391 Hawaiians, an increase of 
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272 Japanese and a decrease of 14 Hawaiians. The other nationalties 
show small increases, but they occupy an insignificant proportion of 
the total, which, in 1903, was 827, as compared with 549 in 1900, a 
gain of 278. 

The total investment in boats, apparatus, fish ponds, and shore and 
accessory property in 1903 was $37,912. As compared with 1900 
there is a very material gain in the number of boats owned and the 
number of seines, bag nets, and cast nets operated, while the value of 
the lines used is more than doubled. There is a very material decrease, 
however, in the number of gill nets in use, and one less fish pond was 
operated. | 

The total catch was 1,404,794 pounds, valued at $101,149. The line 
fisheries furnished more than four-fifths of this. Gull nets, seines, 
cast nets, spears, dip nets, hands, baskets, bag nets, and snares follow 

in the order named. The akule is the principal species taken in the 
Hawaii fisheries, over one-third of the total catch being composed of 
this species alone. The other important species are aku, ulua, moano, 
kawakawa, ojo, opélu, and puhi. 

The following tables show the extent of the fisheries in 1903: 

Table showing by nationalities the persons engaged in the fisheries of Hawaii in 1903. 

pene Shoresmen.} Total. 

Americans sa2 6 4 10 
Chimneserendeeecoc doe ecisscaw ele anisine ceeen as es eae e : 12 4 16 
Hawaiian men 312 2 1 o14 
Hawaiian women : Wiis lores cronies 77 
JAPANESE Fe as-is 5 Facies ciate ces anise = stisaees's sf eciceisieiss zed eaicioe AS 383 23 406 
Portuguese 4) |code sans 4 

Total 794 33 827 

Table showing the boats, apparatus, fish ponds, and property used in the fisheries of Hawaii 
am 1908. 

Item. eae Value. Item. ee Value. 

IROBUS sce Ssmeat ee oajbecae tose ee 260 | $18,970 || Apparatus—(continued): | 
Apparatus: Baskets (opai) ..........-- | 42 $21 

Scines Eeee sees ascceeere a22 4, 850 Spears. 3. cases are cemm cece 95 95 
Gill Meta Feet cesses meee 643 1, 460 SNATeSiods.. cece cme nacre ae 4 3 
lattes ea \ooaancasbececodcsenuc 22 W150 ||P Rishi pondssa- = aeiseecsoeeeeeese 3 | 1, 500 
Castmets i: canck see semiecinciee 124 620 || Shore and accessory property..|........- 8, 342 
Dip MEtS)are/acrerajete oeie/e ores 22 110 ——_— — —_. — 
PAMECS soc ceccckinsseciecisce sien) seiesiosene 1, 226 Total seot oe hesussokes See | Seeeeeee 37, 912 

| 

a1,153 yards. 62,198 yards. 
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THE FISHERIES OF KAHOOLAWE. 

This island, which is 6 miles west of Maui, has an area of 69 square 

miles and, like all of the others, is quite mountainous, its highest eleva- 

tion being 1,130 feet above the sea. It is devoted to sheep raising. In 

1900 the sheep herders employed on the island possessed a seine, which 

they used in catching a supply of fish for their own consumption, but 

as they had no surplus none were sold. During the year 1903 five 

Hawaiians and four Japanese operated two seines and caught 27,100 

pounds of fish, which they sold at Maui towns for $1,456. 

The following tables show the extent of the fisheries in 1903: 

Table showing the fishermen engaged, and the boats, apparatus, and shore property used 
in the fisheries of Kahoolawe in 1903. 

| 
Item. | Number. | Value. 

Fishermen: 
1S hihi Ghd Cleo oeaaaee a ooo ss Sooo aa Aen DneuneoonodsS SsoSecoadogd aon Caabedm=snadsasus D: « Srsckeserctens 
Japamese.......--------- eee eee ne eee eee tenet ee eee cee eee eee eee Ae Bere seats 

Myton w cniw cies ew 0 wee tos ow ale aie miles aie asta mto aie ale cinie wlofaia lores i= wimla = = ola ieee Qi Seerten 

‘ | 
Ite RE ner SRORDDOSEe tne ood aoneedeébeeseccdaos Gooues seen os dosc con tpocrcE casa oroanssaos 3 | $225 

Apparatus: 
RA rk Geen ae erode Dee ones Seppe -ceepeorsocdsonsodd se apscsoosuapSAeaaerere=se a2 250 

Shore and accessory property ...-----.--------- +--+ ++ - 2-2 rece eee ee eee eee eee eee eee 150 

U We) ¢7 be a ae Ro Obno tebe adam ecconUnedde ee sn Ser anasesnodcnencopognasseHoncs ete | Scooters 625 

a670 yards. 

Table showing by apparatus and species the yield of the fisheries of Kahoolawe in 1903. 

Seines. 

Pounds. | Value. 

Seines. 

Species. Species. 
Pounds. | Value. 

INKING ssetcoousasesaccapESnosce TS KOOO PLS OSOM|| IMLS eras; asacciete = stearate ara 200 | $28 

Gis AposerpasocueseacceasBsde 500 BOM Pals oc ae see eeee cee eo ee 100 5 

Tacnihiv ee saceeeoesoeseee eae 2, 000 100 ee ee 

Moa Onasepeebiciscciccse so -cisece 200 10 Motalse. eee seeeee esl eee LOO 1, 456 

IMOlne ee eneeosoccee ae ccorericcees 6, 100 183 

In January, 1904, Mr. Christian Conradt leased the island, and ex- 

pects to devote a considerable part of his energy and capital to the 

development of its fisheries. It is a favorite resort of many schools 

of choice fishes, and only the lack of good harbors and the refusal of 

the former lessees to permit outside fishermen on the island, or even 

to fish in the adjacent waters previous to the abrogation of the fishery 

rights in the islands, had prevented its development into an excellent 

fishing station. The present lessee will operate several seines on the 

beach and will have a net pen anchored in the little bay near the settle- 

ment, in which the fish will be retained until it is convenient to send 

them to Malaaea Bay, on Maui, on a gasoline launch. Owing to the 

number of sharks in the waters surrounding the island, it has been 

found necessary to have a net constantly stretched across the mouth of 

the bay to keep them away from the pen. 
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THE FISHERIES OF KAUAI. 

q This island, which is the most northerly of the group, is about 63 
miles from Oahu, the nearest large island, and has a length of 25 miles, 
a breadth of 22 miles, and an area of 547 square miles. It is moun- 
tainous, like the rest of the group, but, owing to its greater age, the 
lava which was vomited forth by,its long extinct volcanoes has nearly 
all decomposed, and as a result the soil is very much more fertile than 
that of the other islands. It is supplied with numerous streams and 
vascades and has some superb valleys; it has been well named the 
**Garden Isle.” The chief drawback is its lack of good harbors, all of 
the small\bays around the island being wind-swept at some season of 

the year. 

The island is divided into five districts: Hanalei, Kawaihu, Lihue, 

Koloa, and Waimea. The principal towns are Waimea, Lihue, and 

Hanalei, and at the time of the census of 1900 the population of the 
island was 20,562. 

Although in the waters adjacent to this island fish are very abun- 
dant, only spasmodic efforts are made to catch them. The greater 
part of the fishing is carried on by native huis, or companies, which 
possess probably the best equipment to be found in the whole group, 

- but lack the inclination to use it persistently. But few of the nets are 
operated more than once or twice a week, and if an exceptional catch 
is made the native fishermen will not go out again until they have 
spent all of its proceeds. This is especially true of that part of the 
coast lying between Nawiliwili and Hanalei. Asa result there are 
gluts of fish for a few days near the fishery and then a period of 
scarcity, which varies in duration according to the inclination of the 
natives. The few seines owned by Chinese are operated consistently 
and well, and the Japanese, who devote their attention to the line fish- 
eries principally, are steady workers. The inhabitants in the easily 
accessible portions of the interior of the island are served with fresh 
fish by a few peddlers who buy up the surplus catch of the fisheries 
and carry it around in small carts and wagons drawn by horses. Many 
of the inhabitants, however, find it impossible to secure fresh fish at 
any price during the greater part of the year and are forced to depend 
upon salted and canned products. 

The products of the river fisheries of the island, which are insignifi- 
cant, have been included with the shore fisheries. <A little fishing was 
carried on in the Hanapepe, Hoale, Waiaula, and Waimea rivers, with 
cast and dip nets, traps and opae baskets. Ama-ama, o6pu, and opae 
were the only species taken. 

Carp are quite common in the irrigation ditches throughout the island, 

and with gold-fish and a Chinese species of cat-fish are quite numer- 
ous in the upper reaches of the River Haole and in private fish ponds 
in the Lihue district. But few are taken for market, however. 
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Frogs were introduced on this island about four years ago, and soon 
became fairly common in certain districts. In 1903 Mr. Francis Gay 
placed some near Makaweli, and Knudsen Brothers, of Kekaha, intro- 
duced them in their neighborhood early in 1904. 

The pond fisheries are included in the tables below, but more detailed 
information in regard to them is shown elsewhere in this report. 

In 1903 there were 314 persons engaged in the fisheries on Kauai, 
a gain of 107 over 1900. This gain is almost entirely among the 
natives, who increased from 120 to 237. ‘There are not many Japa- 
nese employed as yet. The number of Chinese fell from 34 in 1900 to 
19 in 1903. 

The total investment in the fisheries is $15,101. Since 1900 the 

number of seines has increased from 1 to 21, and gill nets from 14 to 
35. Bag nets and dip nets decreased in number, but the number of 
fish ponds decreased from 6 to 2. This does not mean that these fish 
ponds are abandoned, but that their owners obtained from them merely 
enough for their own wants, and consequently had no fish to sell, so 
that the ponds are removed from the commercial class for the time 
being. 

The total catch was 377,946 pounds, valued at $34,738, a decrease as 

compared with 1900. More than one-half of the catch was made with 
seines. 

The following tables show the condition of the Kauai fisheries in 
1903: 

Table showing by nationalities the gunber oh Denne engaged in the fisheries of Kauai in 

In shore 
fisheries. 

PASTE TI CATIS ss :a)o (eu 2 eYotste\e assieya alee. o)atatevelnra rere nate ays fatuloyatererevaie joletelayerehare) srateratctarane fal -tateteteTa arenes heen eaters iets 
CHINeGSCi5 5 tee eee cica = chine 
Hawaiian men .......... 
Hawaiian women....... 
Japanese 

Table showing the boats, apparatus, fish ponds, and property used in the fisheries of Kauai 
in 1908. 

Item. Number. | Value. Item. Number. | Value. 
Nese 4 | | . 

Boats: : ssc Jooscs cbs heece scenes 71 | $4,880 | Apparatus—Continued: 
Apparatus: | Baskets (opae) ...........-- 16 $12 

SS GLMES |e nic cjoiaisiacieteiatetalessiateree/= a21 | 5,585 || READS! sd5 essence 13 185 
(Gillie ts eee ee ae b85 324 || Speats.. 1s: eh. hoe eee 4 8 
Bae nets>. ss ccssccemsccecis ci 2 300) || ish ponds2seeesceece eneane see 2 1, 900 
Cast Mets) sce cieeciieteaincieiecee 20 200 || Shore and accessory property..|.....-.--- 1, 550 
Dipmetspsssseeeeeeee- cece 12 24 |) SUES Enea 
PAN CS! iiednns suis foe sie oe sieleos| (ewer cece 133 || Totali.cx 2c /scc 2 cactceeeee ec eome cee ce 15, 101 

a 4,133 yards. : 61,009 yards. 
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THE FISHERIES OF LANAT. 

This island lies about 9 miles west of Maui, is 21 miles in length and 
8 in breadth, and has an area of 139 square miles. At the southeastern 
end there is a mountain 3,000 feet high. The island is the property 
of one person, Mr. Charles Gay, and its principal industry is sheep 
‘aulsing. According to the census of 1900 it had a population of 619. 
Schools of fish congregate around its shores, and it is the favorite 
resort of the fishermen from Lahaina and the eastern portion of 
Molokai. Since 1900 there has been a decrease of 24 in the number 
of persons engaged in the fisheries, and of 81,959 pounds in quantity 
and $18,884 in value of catch. This is largely due to Japanese compe- 
tition, which has driven the native fishermen out of business. Seines 
and lines were used exclusively in the shore and sea fisheries, the 
two gill nets shown being used in the one fish pond operated. 

The following tables show the extent of the industry in 1903: 

Table showing the fishermen engaged, and the boats, apparatus, and shore property used in 
the fisheries of Lanai in 1908. 

Item. Number. | Value. 

| 
Fishermen: 

EV WELLL INS =o apssioe syaieersie cree ai 2 ewer tate ralcin eile © Scares Sret@a leis las Srsicvesfe ls aualwiajaforsieieteieieeeee 22) ee Aateapee 

IBOBtSies nases Shee ele sce simaee onesie cece seiseiee ee manscie Dosen c caesar e ceeerinceeeee | 20 | $2,500 
Apparatus: 

SEIT eS oercate ce ate Sores ler a ete rle tals tole orate fo ahaa letapevove iorwials ferelalelerelsieteatetetatnts avers everate re tstexateielersisiaere al7 350 
GillSmetseseee eet eee eeoeie ee calmer onas cme cecmecee ser neceret ace mmacecione b2 | 16 
MGIMES! = eke s SRS Ace tc ao eee aewis | oe ise cemisie em iaies © cele selects te mee eee cies anise er a ceemerieeets 50 

HashypOn dsc cemeac acters eeeeiceeerae ce ceneee- Saree ere teeicee ee neemnesesistertatesteteteicte 1 700 
ShoresanGiacCessOrya proper byeenn cicteviciccme cetera. sicielevenisicreleleieveieieeielois ele leiele isiisecisiee= ciel seem | 90 

FTO bead ee ecient TERS See ioe che NE RM Re ah re 3, 706 

a650 yards. 660 yards. 

Table showing by apparatus and species the yield of fisheries of Lanai in 1903. 

Seines. Gill nets. Lines. Total. 

Species. = = 
Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

TOW Binet rai cE toe = niwieiae cciels, a]sl= S| ose cieeietelete em msiacie | eisisteremser|| qacmerter 300 $108 300 $108 
WANs Sees SE PSS se hie a re ete ea Sepa te le sere | eeane atotere acetal lleeeimesieters 40 4 40 4 

NOLEN OLORS eek one Sahoo oe | eo pelo ee Baoan Saliotine enon | aeeeee ee 50 5 50 5 
Oa SAAS eee Se a a S| ba Oe eel Ie ee en cmdicy Sndoeoac 1, 366 55 1, 366 55 
PSUSUI Gere See eo Sin 5 8 Sees a nfe pois At 000) S128) See ce tee alae eee 483 13 41, 483 1,141 
Ame-amla; soc tise oscesescineee 7,675 | 1,012 2, 400 $600! 22 oe. eee 10, 075 1, 612 
DV ESOC EERE ERE ORCC Coreen AOR eae netio Se sood bdaacooc 500 40 500 40 
AW ORBIWiG o\aeinictaaciewiecieeioss | 212 25 212 25 
ASWiCOW COR meses sce ereenee 90 10 90 10 
Hapi/upti/u 1, 250 167 1, 250 167 
13 Eh UbRiD ORR essen BGR Soa Nm reEe 220 22 220 22 
Is htebbeothahol 55 ceectoabiscosnes 120 6 120 6 
le hlhot so5ne Latina seoncenoaece sell, A WOON ~ * VBR Ses. eal sotecatel| eect remrasteese ll iersietoeeets 100 8 
Himuhimu 2,178 109 2,178 109 
MNCih e122 2.0 eee eee aN AP COD AL. RASA Deets ese. | aeecmtaasl eeececseee eeeetenee 55 13 
WidOvasses sw lacsoseaooesceecoy! « BeXbO ls S60! Sei toes lonmeawinc | teas cee cemeeene 3, 750 60 
Keehn 4) aierrssaincce ec cieeinaiereine ra 6, 000 405 6, 000 405 
MARU tees cceanateecedeas i 2 oA 40 2 40 2 
Kal ate ee anecccisitectaecee aia as aqapore all aero ol Cease Ne Sloe [meteor 190 15 
KiGlOKSI G22 ons seas Ceeeocaets nett at 25 3 425 43 
KON ANLOLSe ee chemo eina. 100 5 100 5 
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Table showing by apparatus and species the yield of fisheries of Lanai in 1903—Cont’d. 

Seines. Gill nets. | Lines. Total. 

Species. is SS 7 
Pounds. | Value.} Pounds. | Value. | Pounds. Value. | Pounds. | Value. 

FROMM eet cioicieis s arse wisietee asa 300 | (YO eS Seat ee ame lsreqevscibicl stele lavate scree 300 $49 
KUMP OUPOW es = 152 S502 ei sas 2) wee seta dels sitwears oa Meese cic el| eiaiereimie 50 $13 50 13 
IPSEDMDME estas wees eases sce 5, 000 BOOK ewaccmace tas sac eed seceweneee | cantveterte 5, 000 500 
IDGK AS) So oR eee SEEenacteee 100 Be | Eis ios asc |ercicrae ets ciate se erera cs |loeatets Siete * 100 3 
Mahim ahiteser Sones cae ce ces nae a eee lee cee Susser ec cer llace sas 1,476 31 1,476 81 
Mati oo aceite. .cee cones 20 DN ek Ps eee al Radel lea chara mee leSageenc | 20 2 
WiGiGivnn Minin 8 ose sor cee oassollSaakaqcaune legadodor||Gosndeacen Gpsseecc 40 W) 40 2 
VETO eae eese eye, lS ere hoe oprel| saat erecta latetensee ll error Saal Bee eyeare 120 12 120 12 
WMOSMOMEAS ree cece eee ctnece 1, 200 esse) | pgaseaSace||Seno0s5c 888 213 2, 088 501 
IMG CIUa RAE aes as oeecnaae salts sees oe [Pees e lace mepererd| e e ee 164 16 164 16 
IMO Maye terereetee ee oc cieeisslwain'on 5, 600 CGO Wao sess Sal ssiccine Se beatae WV evevetarcierars 9, 600 660 
NUS ao dde tose bar OoeE nea econ 125 SO) loi Se aise ee ce ee oh Sees sae 125 30 
INN Sot Seon e Bere O Ean 8, 750 EDR eaters Oeil eiome rane aa | nnckateravareyayete leigerac iets 8, 750 158 
OOS ekeiet case oes See see A eee ee Nernmiaeleisieigte [ts siete elas 420 | 32 420 32 
{OF 00) pes Sa OSE Oo EE Bo raed acon an aewal ebeesere eee Cena | Mace 2,700 1, 080 2,700 1, 080 
Opalkapaikeaie 5 ses cee aoe took Soe ll Seen wal emiacioe eiSeral| eek oe ok 2,908 291 2, 908 291 
Opulle ales Joe ctaceoecee 80 BO ress atten Seesmic eae cee cllmtseersace 80 40 
LER ol hee ao os aeeeae Seool los ceneceral Sones ese SEEae ce sae neeeetes | 144 22 144 22 
Ra OpPkONsscn cis saws eee ee asses 70 DN | ReScee aetr-lllee seers [ote eee beeieee 70 21 
lilt) emer ennone Sas Sere ae 2, 500 CR Seer Arn conor aa Rascerarad toceanes 2,500 40 
IRO OPEB tpee see Sein oe meal ole ren Sac all ese tre oneal lstleteiele choc eleyeretec.s 242 24 242 24 
TRON Sse us OOO ED GOS eGEaa | be onbUse se lleseoucr lpnopese anc fastener 182 22 182 22 
TELS) Se eee ae Ae pe 110 14 EE cease cle ascetes 60 8 170 22 
LT eats as SEDER Se SEO OOS Sse era eso al [ere ee Eerie lene ee 300 45 300 45 
acl eer eee ean cere eee oe oa oe See Ee Ree oe ok 82 8 82 8 
GIT a GE Se ae tata a || a LR || ee eine Se 7, 000 1, 505 7, 000 1, 505 
Oe oce8 Sete ne See ese Se Ee a Serseel aera te Cee Seema need Ieee 80 8 80 8 
(Olen iD [tye ee oe tere a Seen Ce em oe eer oee te eee eee| sera 590 295 590 295 
WINS, GE SEES RASA ra ES SESE | emcees ve tal Pape ee aes (5 9 Ye ae ate eee eee 15, 786 1, 054 15, 786 1, 054 
Winiarimaleinss: yseee eee nes 190 SBM ites oeree a [een yl eee nee [nie eta 190 38 
Wpapaliipee sas ee tee esa A a eee Ree ee ee [Wes e eae ce 20 2 20 2 

Pe ott oih oes Ee Oe Bctseveics cocked] (ieee Ses) | area rr ee ee 258 23 258 | ° 23 
AVL aes Re es fea eal Fan eee ere RP at eee 300 45 300 45 
Muh ee ier 5). ocetisccsiscsiccoaes 30 ab Beeeeeee de Gereeces 40 20 70 35 
Pa PHibe se ea aces eine easel Bectenceme anaes cee |socsceseaaleecedaxt 100 12 100 12 

Motels sat eeaccces 77, 245 4,134 2, 400 $600 51, 024 6, 385 130, 669 11, 069 

THE FISHERIES OF MAUI. 

This island, which is the second of the group in size, lies about mid- 

way between Hawaii and Molokai, and is 46 miles in length and 30 
miles in width, with an area of 728 square miles. It is composed of 
two mountains—Haleakala to the northwest, with a height of 10,032 

feet above sea level, and Eaka to the southeast, rising 5,820 feet in 
height. These two mountains are connected by a sandy isthmus 7 or 
8 miles long by 6 miles across, which lies at such a slight elevation 
above the sea that the depression of a few feet would make Maui into 
two islands. There are no good harbors about the island. Kahului 
Bay and Maalaea Bay, on the north and south, respectively, of the 
neck of land joining the two parts of the island, are very open and 
wind-swept during the greater part of the year, while Lahaina is 
nothing but an open roadstead, though fairly safe as long as the wind 
blows from the westward, which it does nine months of the year. 
Kapueokahi Bay, at the western end, and Napili Bay, at the eastern 
end of the island, are small, open bays, not much used except for load- 
ing sugar. As a result of these conditions fishing on the island is 
largely confined to the vicinity of the two larger harbors. 
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The island is divided into five districts—Hana, Honuaula, Kaupo, 

Lahaina, and Wailuku. The population at the last census was 24,797. 

Lahaina, Wailuku, Kahului, Sprecklesville, and Hana are the princi- 

pal towns and settlements. <A railroad extends from Wailuku to 
Kahului, Sprecklesville, and Keia, and is used considerably in distrib- 
uting fish landed at Kahului. Nine-tenths of the fishermen make their 
headquarters at either Lahaina or Kahului. At the latter place is 
located the Kahului fishery, owned by the Hawaiian Commercial and 
Sugar Company, which is one of the most important enterprises in 
the islands. The company leases the fishery for a rental of one-half 
the gross proceeds and furnishes everything but the labor required 

to operate it. 
During the year covered by this investigation the Japanese line fish- 

ermen at Kahului were very successful. At this place Chinese buy 
the nehu and other very small fish taken in the nets, dry them in the 
sun on bags laid on the grass, and then peddle them throughout the 
surrounding country for about 25 cents per pound. 
Owing to the large number of Japanese employed on the numerous 

sugar plantations of the island, there is a large demand for fresh fish, 
and this is supplied mainly by Japanese peddlers with horses and 
carts, who make periodical trips to the plantations from Lahaina and 
Kahului. The surplus from the fisheries of Kahoolawe, Lanai, and 
the western end of Molokai is marketed at either Lahaina or Kahului, 
and helps to supply the constantly increasing demands of the Maui fish 
consumers. There are at present no fish inspectors upon Maui, and 
as a result considerable old and tainted fish is sold. This is especially 
true at Lahaina. 

One of the most interesting features of the fisheries of Lahaina dis- 
appeared in October, 1903, when the South Sea, or Gilbert, Islanders, 
who had a settlement in the upper part of the town, returned to their 
old home. These people had introduced and practiced a number of 
interesting and profitable methods of fishing, particularly that with 
baskets. They also did most of the spearing. 

The Japanese fishermen at Lahaina and Kahului during the last two 
years have very much surprised the natives by catching akule with 
hook and line. Heretofore the natives used seines exclusively in this 
fishery, as they supposed it was impossible to catch akule on a hook. 
The Japanese are very secretive as to how they accomplish it, but the 
natives claim that the following method is pursued: The line has a 
chicken quill attached just above the hook, the lower part of the quill 
being broken out on all sides. The fishing is done at night, and the 
fishermen carry a flaring torch in the bow of the boat, to attract the 
fish. The line is dropped into the water and worked up and down, and 
it is supposed that the fish, seeing the reflection of the light on the 
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quill and thinking it a minnow, snap at it, and are thus caught on the 

hook. It is more probable, however, that when the fish have come up 

close to the light, the fishermen jerk the line up suddenly, catching the 
hook in the body of the fish, which may then be drawn quickly and 

easily into the boat. 

Mr. Henry Williams, of Lahaina, purchased a gasoline launch in 
1902 for use in line fishing, and also to cruise around among the 
fishing boats and buy their catches whenever possible, running into 
Lahaina to sell to the dealers at the markets. The boat was laid up 
about the middle of 1903 and has not been used in the fisheries since. 

The irrigation dams and ditches on Maui contain many carp and 
gold-fish, but no commercial use is made of them as yet, although 
large numbers are taken for home use by the Japanese and Chinese 
employed on the plantations. 

The streams of the island are few in number and are practically 
nothing but mountain rills. They contain gold-fish, o6pu, uwau, and 
opae in large numbers, and while many of these are caught by the 
natives for home use, but few are sold. 

Frogs are said to be quite numerous in the pools and taro patches of 
Wailuku and Makawao, having been introduced a few years ago, but 
no commercial use is made of them as yet. 

The fisheries of the island have not varied much during the last 

three years. In 1900 there were 297 persons employed, while in 1903 
there were 279, a decrease of 18. The principal change in the fisher- 
men has been with the Japanese, who increased from 37 in 1900 to 80 
in 1903, while during the same period the number of Hawaiians 
engaged decreased 63. There were 25 Gilbert Islanders (South Sea 
Isianders) engaged in the fisheries, but they left the islands in Octo- 
ber, 19038. 

The total investment in the fisheries was $18,511, an increase of $3,340 
over 1900. This increase is accounted for largely by the cleaning out 
and putting to use of an old fish pond at Kahului. 

The total yield of the fisheries was 1,212,445 pounds, which sold for 
$120,267. Lines are the most successful form of apparatus in use. 
Bag nets are second, and these are followed in the order named by 
seines, gill nets, baskets, spears, cast nets, and scoop and dip nets. 

Quite a number of native women and children also engaged in fishing 
with the hands alone. The principal species taken in the fisheries 
are akule, opélu, nehu, ulua, ofo, aku, amaama, kawakawa, and tku. 
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The following tables show the extent of the fisheries in 1903: 

Table showing by nationalities the number of persons engaged in the fisheries of Maui in 
1908. 

In shore 
fisheries. 

(OIN CSO Erararata seat oseswiofatoloy eine letoieve otoisi stove Sate ole rele stare etorets eters cave atotatat anal ave (ott tara efetereerslele eerie eater 6 
Hawaiian mens. odo. sea tats pee ee open eso nes oma aba eto eee be ous oes eee eee eee 114 
HawalianiwoOmen.. sc 2a6 2 jes nc ose see cis ose crepes aes ele tices a eer o ele sioirele ieee sioe ee teeters 54 
dai yaa Ove soe ne onacropocaaoenesneos Goer sUondd 6 boadoo pbo na aacSsproc suescaessagscen coseSdeane 80 
SombhiSeavlslam ders. ccclerss syeserettetoc cictere nie wlaretoernie cele einle over lorsie ete ioinieselereiainreleeielee eisielelte eeieeias 25 

TOPE 5 occ eSokincitts biciole a. Sayordw ocilais emma elersiemis wa cee ers ieee ere elas Talee erate Cee eee ree 279 

Table showing the boats, apparatus, fish ponds, and property used in the fisheries of Maui 
in 1908. 

Item. Number. Value. || Item. 

| 

Number.) Value. 

IBOaSisscnenaaeciecemee serene cs 94 
Apparatus: 

(SOI ce ssonadoococcHdconcoe a30 
Gillmetsws es fase cece cence see 630 
IBA EOME tS ese te caereselcistelsiei< 49 
Castimetsie ce orcesiccesccectsce 25 
Seoop and dip nets......--. 25 
WEIN CS sieves ae etdate seis gale e|| sees eiee 

| $8,985 || Apparatus—Continued: 
Baskets) (fish)esce- oases 

1, 290 Baskets (Opal) -.--..-..-2 
750 SPeCarsPeseeese ee emcees. 

1865) )|| ish’ ponds ese. seas s< 2 cee 
reid Shore and accessory property 

272 Total\eaoas: eee areca oe 

1,610 yards. 61,500 yards. 
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THE FISHERIES OF MOLOKAIT. 

This island is located midway between Oahu and Maui, and in shape 
is long and narrow, being 40 miles in length and 9 miles in width, 
with an area of 261 square miles. The western half of the island is 
an elevated plain 1,000 feet above the sea, without running water, but 
covered with grass, while at the eastern end are several deep valleys, 
with streams of water during the wet season. The northern coast, 
which is the windward side of the island, is generally precipitous. 
Outside of the leper settlements on the northern side, nearly all of 
the population is located on the southern or leeward side of the island. 
Molokai must have supported a large population at one time, judging 
from the number of fish ponds still to be seen on the south side of the 
island. Many of these are abandoned now, owing to the inability of 
their owners to dispose of the fish to the very small population 
remaining there. There are no harbors anywhere along the coast; 
Pukoo and Kaunakakai, the principal settlements, are very small 

villages. The population of the island, according to the last census, 
was 2,504, of which over 800 were in the leper reservation. 

It is probable that the near future will see a considerable develop- 
ment of the fishery resources of the southern and eastern sides of 
Molokai. The finest fishing banks of the group lie off this part of the 
island, and for some years past they have been much resorted to by 

the line fishermen from Honolulu and Lahaina. Several Honolulu 
concerns, which are now preparing to engage in fishing on these 
banks, will make their fishing headquarters on Molokai, where they 

will use some of the fish ponds for storing their fish until ready to 
ship. One company began operations this year (1904), with headquar- 
ters at Kaunakaki, where it has secured control of several fish ponds. 
It has several small boats engaged directly in fishing on the banks, 
and a small gasoline schooner employed in carrying to Honolulu or 
Lahaina the catch of these, and of such other fishing boats as may 
enter into satisfactory arrangements. The Inter-Island Live Fish 
and Cold Storage Company, of Honolulu, also expects to have an 
important fishing station on the south side of Molokai. 

One of the worst features of the fisheries of Molokai is the tremen- 
dous destruction of young amaama (called by the natives ‘* pua’’) in 
fine-meshed seines. These fish are only an inch or two in length, and 
are eaten by the natives raw or else slightly scorched over an open fire. 

In the early part of 1903 Meyer Brothers secured a number of frogs 
from Hilo and placed them in a fresh-water mountain lake at Kalae. 
They also planted carp in this lake several years ago, but this fish has 
not proved popular as food. 

The poisonous qualities of the odpuhte, or maki maki (7etraodon 
hispidus), have long been known to the Hawaiians, but as the fish 
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appears to be wholesome when properly prepared, it is sparingly eaten. 
‘The skin and gall bladder are thought to contain the poisonous prop- 
erties, and if diese are properly removed the flesh is said to resemble 
in flavor the white meat of chicken or turkey. In April, 1903, a pow- 
erfully built native of Kamalo, aged about 45 years, died within one 
hour after eating an odpuhtte. According to Dr. A. Mouritz, of 
Mapulehu, who treated the patient, the symptoms of odpuhte poison- 
ing, which manifest themselves very quickly, are as follows: 

Tightness and obstruction in breathing; giddiness, tingling, burning, and creep- 

ing sensations; nausea, vomiting, involuntary purging; rapid and irregular heart 

action; tendency to syncope; cold hands and feet ; failing voice, vision, and hearing ; 

body bathed in cold perspiration; pupils markedly dilated; face pale; great 

prostration; delirium; convulsive twitching of limbs and muscles of face and 

body. * * * The poison resembles aconite in large doses. 

In 1900 there were 128 persons engaged in the Molokai fisheries, 
while in 1903 there were 300 so employed, a gain of 162. ‘Phis gain is 

exclusively among the Hawaiians, the number of Chinese and Japanese 
having decreased. There is also a considerable increase in the number 
and value of boats and each form of apparatus used, but the number of 
fish ponds used commercially decreased by three. 

The total yield of the fisheries was 274,531 pounds, valued at $32,389, 

a very material decrease since 1900. So far as quantity of catch is 
concerned seines lead, but in value of catch lines slightly exceed the 
seines. In value of catch gill nets are third, although they are pre- 

ceded in quantity of catch by bag nets. Cast nets and spears follow 
in the order named. The principal species taken in the fisheries are 
akule, ama-ama, aku, oio, and ulua. 

The following tables show the condition of the fisheries in 1903: 

Table showing by nationalities the number of persons engaged in the fisheries of Molokai 
in 1903. 

| In shore 
| fisheries. 

ss = — oo —e = | 

(Han Ch A Hen poCE A ORSES SEBO DOOD GOs Ror DU CCO Ee eS TSS > Se SO SCOR a Ror er Eee none rmner eran 6 
EVA SULT eee eis e ates Seas ae laine cteiceiee cies enteraicieciinawcidsinsies s aiesciseas'sotsctineseuaclsnigces 290 
APP soaacas Sequdgacboee Dano eR oC Ca ba4 COO UE ae SoG Ee Onna aE aaarpEEbecgadorercooudesosssser | 4 

ZIG tel ee es es ec eRe iad Sy RAO, orca 2 BE a8 tase OSeon sey nh | 300 

Table showing the boats, apparatus, fish ponds, etc., in the fisheries of Molokai in 1903. 

1} | 

Items. Number. } Value. || Items. Number. | Value. 

| | 
LOIS ods sees ageeeraeoade sass. 78 $6,165 |) Apparatus—Continued: 
Apparatus: | | Sek beste ae ee Se ne ie 24 | $24 

SOUMES: oe coesachaasooadeadcad| 57 2, 355 | | Fish WOUMOSS a7 tease cen oe 12; 4,050 
Gilllmeiseeta.cehcmc. sc | 684} 1,440 |} Shore and accessory property..|.---..-.--- | 1,100 
IBRPTIIOUSER ee epee ae cian cece Ife eds 450 * | SS ees 
Gistmeteieae. .s-ssececrenes | 52 520 | Otol eae ee eae elie enna | 17,154 
Wah oo ocean ee eaeandeaescd| osbpeccest 50 | 

| I| 
so = - — — — _ —__———» 

45,833 yards. 612,720 yards. 
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The leper settlements.—Near the center of the northern coast of 

Molokai is a tongue of land about a mile broad and 10 miles long, pro- 
jecting into the ocean. In 1865 this spit of land was purchased by the 
then Hawaiian Kingdom and set apart as a reservation for lepers. — It 

is especially well located for this purpose, there being behind the point 
of land an almost impassable cliff 2,000 to 4,000 feet high. There are 
6,348 acres in the tract, most of it fertile soil. On this reservation 

are two settlements, Kalaupapa and Kalawa, and all known lepers 
are compelled to reside at one or the other of them, or else leave the 
islands altogether. The territorial government provides quarters, 
clothing, and provisions for all its afflicted wards, and takes the greatest 
precautions to see that they are completely isolated from the rest of 
the islands and from the remainder of Molokai itself. The territorial 

board of health has full control of the two settlements and a nonleper 
‘an visit them only by its permission, which is exceedingly difficult 
to obtain. As the only vessel allowed to land at the settlements is 

the steamer chartered by the board, which makes a weekly trip 

thither from Honolulu, it is a very easy matter to control ingress to 

and egress from the settlements. A heayy penalty is provided for 
other vessels and boats touching or having communication with the 
settlements. 

Some of the lepers were fishermen before being seized with the 
dread disease, and they have been allowed to continue the same occu- 

pation at the settlements. During 1903, 31 natives engaged in fishing 
and used 4 haul seines, 12 cast nets, 1 bag net, 1 corral net, and 9 

spears. Should the fishermen secure more fish than they can dispose 
of themselves, the board will purchase the surplus at a uniform price 
of 5 cents per pound, and issue the same to the lepers in the settle- 
ments in lieu of their regular meat ration. During the year 1903 the 
board so purchased from the fishermen 15,028 pounds of fish. Some 
of the lepers have private means, while others, by working for the 
board, receive regular wages. These are ina position to purchase 
supplies for themselves in addition to those furnished by the board, 
and frequently the fishermen dispose of the choicer varieties in the 
vatch at a higher price than the board pays. Being on the windward 
side of the island and exposed to the heavy surf caused by the trade 
winds, fishing is a rather difficult and oftentimes dangerous industry 
for a considerable part of the year, hence the number of days on which 

fishing is prosecuted is but few as compared with the southern, or lee- 
ward, side of the island. The season of 1903 was an especially poor 

one for the fishermen. In 1902 they sold to the board 25,191 pounds 
of fish, and in 1901, 20,085 pounds. 

Absolutely none of the fish caught by the lepers is permitted to leave 
the reservation. Even if the fishermen were allowed to carry them 
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away there is no convenient market, for, with the exception of the 
settlements on the reservation, which contain about one-third of the 

total population of the island, there are very few people living on its 
northern side, the most of the inhabitants being on the southern, or 

leeward, side. To reach these by water would necessitate a long jour- 
ney around one or the other end of the island, while to go overland to 
the nearest settlement would necessitate an 11-mile journey on foot 
after the cliff at the back of the reservation had been surmounted. 

In 19038, in order to fill out the very small catch of their own fisher- 
men, the board of health purchased 15,753 pounds of fresh fish from 
the fishermen of Halawa, a small nonleprous settlement some few 
miles to the westward of the reservation. Even with this addition the 
total amount to be distributed among an afflicted population of 855 
yas pitifully small, amounting virtually to 30.35 pounds per year to 

each person. There has been complaint by persons unacquainted with 
the circumstances that the board of health was making fresh fish too 
important an item in the diet of the lepers, but the above would cer- 
tainly indicate that this contention was not well founded. Some salted 
and dried fish is also distributed among the lepers, but I am informed 
that the amount is quite small. 

THE FISHERIES OF NIIHAU. 

This, the most westerly of the inhabited islands of the group, is 

15 miles from Kauai, and has an area of 97 square miles. The greater 
part of it is a low plain composed of an uplifted coral reef and sub- 

stance washed down from the mountains, while the hilly portion is 
destitute of peaks and ridges. It has a population of 172, is used 
exclusively as a sheep ranch, and fishing is carried on in a very desul- 
tory manner by the employees of the ranch and their families. Should 
more fish be caught than they can consume the surplus is carried 

across the strait to Waimea, on Kauai, and sold there. A portion of 
the catch is dried and sold. 

The following tables show the condition of the fisheries in 1903: 

Table showing the fishermen engaged and the boats, apparatus, and shore property used in 
the fisheries of Nithau in 1903. 

| 
Item. ERS Value. 

. ral | awe a) : | 
Fishermen: | | 

ELS AERTS oe frSs= Grats Sle aiclc epee ae noe ee cee ee ee eetee em melee ee ace Riemer oe | UA er enctate ashe 

ISAS) copceticee CC GHUL EO OEE EEE BECO ASO Geta S ATNOSAOS Baie AB ee yo en aes, See | 10 | $750 
Apparatus: | | 

CRISIS). Ge codte Se ee Sener e Ha COD ECO RE Sco Oto Due C ono SOLES aS CEA aR ee San eee ah 70 
MENUS Seen yet a a wtevs =o 3)-rc myn nie areTelae oS meee ero re ie Be eolnnle en eeile meet cuise cee. Statatajetevaserete 30 

SMONe ALA AeC CSSOLVEDLO PEL bein ince meee cee ohne none Cacho nica cece fee wn bees cercee | 20 
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Table showing by apparatus and species the yield of the fisheries of Niihau in 1903. 

Lines. Cast nets. _ Total. 

Species. j i = 
Pounds. | Value. | Pounds. | Value.| Pounds. | Value. 

AAW), «ll CSTD Fa toters ster Seis ee orale Mais eS slayer jae eeice ee 100 BLOM Kas cre corceier Mere 100 $10 
PAV BI WIS OTL OCs canis terns ots Seer eee ie cleateeies 300 | SUE) 2 sn eeeeina| Soeeeree 300 30 
PAU UIE MIMO SINE S28 2 S1o/S a teicrat= ate aera afew siete ele’ es 3, 600 BOO aoc acics elements 3, 600 360 
AV b Lato hials(0 bo, aero a ego Ne on SeE DOr pono aaaoes 1, 000 1003) Soeeeee 25 | eeseeeee 1, 000 100 
PANN ATE roesina oe SE eaero Rema teins ae folaisaeice eel eaiieieteere locas se 3, 100 $310 3, 100 310 
TAME CLIE @ Clae ane en AS oa eyo se ede ae 600 GO| eens Sam | Rp ee 600 60 
KG OOTReSH i pecs ceances soca see aw ne meaaaee osee 200 20M ee esaalbasecace 200 20 
LGAIEYR CGA Ne10 lS Sas SA rca sieee rh resent 400 AQ Ve coe eee ees ae 400 40 
IVT OLE Sere eiirw cored arse soy ata aye oT rc eet SICTE eet, he Mel eee Siero eee rel even onatonne 1, COO 150 1, 000 150 
ONORE Ee ae wor sissies apt owe SE OTe ale aes ee ene siete are 5, 000 OO core rsravo sietave! llsettoesra =e 5, 000 500 
Gi eS ESE RESALES em eee peed ROI] D O00) “290: |Sies eee eee 2, 900 290 
(Wana aireshie s- 222 Bason- coc ecee eee eae 800 SOR eee ealleseeenee 800 80 
(Gilaila Kdinied! sso Kasse Sek cinees cee e inser ae wae 1, 000 100 + aeccces=Ealmectecse 1, 000 100 
POINT ORR LPES I eaciapsciocine eee ee ee meee reams 3, 000 800) |\secce saeeclbeeeeeee 3, 000 300 
(Gilt aMG ried eas ath. Sona aces ae ene Se 6, 200 620! |S |e 6, 200 620 
WGKGYa Chace amar sacs toad delaacsoemiatowincnes oe 400 40) | ce eeeteoelsemceee | 400 40 

PROG aH Arete tee cies cetaceans eee erin ae 25, 500 | 2,550 4,100 460 | 29, 600 38, 010 

THE FISHERIES OF OAHU. 

Although but third in size, this island is the first in importance and 
population, Honolulu, the capital, being located upon it. It is 46 
miles long by 25 miles broad, but has an irregular quadrangular form, 

with an area of 598 square miles. It is traversed from southeast to 
northwest by two parallel ranges of hills separated by a low plane, the 
highest point of the mountains being 4,030 feet above sea level. The 
greater part of the coast is bordered by a coral reef, often half a mile 
wide. ‘his island has two fine harbors that are safe for large vessels 
at all seasons of the year—Honolulu Harbor and Pearl Harbor. The 
latter is very large and supports quite important fisheries within its 
bounds. 

Oahu is divided into six districts: Kona (sometimes called Honolulu), 

Ewa, Waianae, Waialua, Koolauloa, and Koolaupoko. The principal 
city on the island is Honolulu, with a population of 39,306. Other 
important towns and settlements are Pearl City, Ewa, Waianae, 

Waialua, Kahuku, Heeia, and Waimanalo. According to the census 
of 1900 the total population of this island is 58,504. 

An improvement which has done more than anything else to 
develop and foster the fisheries is the railway which skirts the water 
nearly all the way from Honolulu to Kahuku, a distance of 71 miles. 
By generous treatment of the fishermen along its line the railway 
company has developed a large carrying trade between the fishing 
grounds along its route and Honolulu, the chief market. Eventually 
the railroad will be extended completely around the island, making 
a belt line. Some very fine fishing grounds are located in the region 
not reached by the railway as yet, and the extension of the line to 
these will mean much to the fishermen of the island. 
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One of the most important features of the fisheries of Oahu is the 
fish ponds, more of these being used commercially on this island than 
on all the others combined. The fishery rights have also been of 
far greater importance and value than on any of the other islands. 
Both of these subjects have been treated in detail elsewhere in this 
report. 

On October 17, 1908, the settlement of Gilbert Islanders (South Sea 
Islanders) near Honolulu, which formed one of the most picturesque 
features of the fisheries of Oahu, returned to their former home on 
Tarawa. They had been in the Hawaiian islands for a number of 
years, having been brought here by the royal government in the hope 
that enough could be introduced to offset the rapidly lessening number 
of natives, but the project was abandoned after several hundred had 
been introduced. In all 220 of them left, 85 from Lahaina and 135 
from Honolulu, but 3 remaining on the islands. These people were 
quite skillful fishers and were the chief users of baskets, a most effective 
mode of fishing. 

In many of the irrigation ditches for transporting water to the rice 
fields and taro patches, and in the trenches between the rows of Chinese 
bananas, are to be found china-fish, gold-fish and oépu. A few of 
these are sold, but the greater part are consumed by the workers in 
the fields and their families. 

There are a few small fresh-water streams in the island, the 
principal ones being Kaneohe, Nuuanu, Piinaio, and Waiawa. During 
the rainy season these streams are raging torrents, but during the rest 
of the year they are almost dry or form numerous pools. Among the 
indigenous species found in them are the oédpu and opae, and china- 
fish and gold-fish have been introduced. A considerable proportion 
of the catch from these streams is made by people living along the 
banks, who consume the most of it themselves. As the fishing in 
these waters is quite insignificant it has been included in the regular 
tables showing the shore fisheries. 

In 1901 and 1902 some frogs from Hilo, Hawaii, were introduced in 
various places around Honolulu, as it was thought they might aid in 
ridding vegetation of the Japanese beetle, an insect which was rapidly 
becoming a pest. 

The fisheries of Oahu show a most gratifying increase during the 
last few years. In 1900 there were 1,106 persons engaged in fishing, 
while in 1908 there were 1,478 so employed, a gain of 372. The most 
remarkable feature of this is the great increase of Japanese in recent 
years. In 1900 there were 259 Japanese fishing, but in 1903 they had 
increased to 707, a gain of 448. During the same period the number 
of natives so engaged dropped from 654 to 533, a loss of 121. The 
Chinese increased from 173 to 197, and the South Sea Islanders from 
18 to 35. 
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Not much change is noted in the total value of investment in the 
fisheries, the increase being $14,794. The greater part of this is made 
up by the increased number of boats and lines used. 

The total yield of the fisheries in 1903 was 8,515,850 pounds, which 
sold for $373,819. So far as quantity is concerned, lines occupy first 
place in the fisheries, but in value of catch gill nets are first. Scoop 
and dip nets occupy third place, followed by bag nets, hands, seines, 
cast nets, fish baskets, spears, traps, opae baskets and pots, in the order 

named. The most noticeable feature is the enormous falling off in 
the catch of malolo. In 1900 this species was the most important, 
571,002 pounds, valued at $142,773, having been secured. In 1903 the 
catch amounted to only 84,907 pounds, valued at $3,490, a decrease of 
586,095 pounds in quantity and $139,283 in value. This is accounted 
for largely by the fact that the natives, who prosecuted this fishery 
on a large scale for many years, have been gradually dropping out of 
the business, partly because of the rapidly increasing competition 
of the Japanese, and partly because of their own indifference. At 
present the leading species in the fisheries of Oahu is the aku, although 
the value of the catch of this species is exceeded by that of the ama-ama, 
akule and awa. 

The following tables show the extent of the industry in 1903: 

Table showing by nationalities the number of persons engaged in the fisheries of Oahu in 
1903. 

In shore || | In shore 
fisheries. || fisheries. 

a = 3 | — 

@hineseereesacessosecesn ec aeaece sacs 197 \||) Japanese womens sess sees ese eee | 23 
SEM ANNE, Oye Ole Cog GoonoeneEEEeasoses 380!)|| POrbugtlesesas assesses = eee er eeieee 3 
lavall amnywiOmenkan asec sae ae ane 153° || SOuthsSeaislamG erste sasaeeeeeoaaccee 35 
italian s ise cinets seers Se eia = Seine areata 3 —— 
VAPAMESS AMEN) ce ayers. essai si-teiers cle 684 | Motalise sassecpsncosecle soe tee sees 1, 478 

Table showing the boats, apparatus, fish ponds, and property used in the fisheries of Oahu J ; py : Tah ponds cas : 
wm 1908. 

Item. Number. | Value. Item. Number. | Value. 
| | \| | 

Bogs eieectsfocietewsseeetescces | 431 |$38,325 || Apparatus—continued. | 
Apparatus: | i| Basketsil(@pale) eeetisteleeicioes 47 | $21 

GGiMe Saas. s Sareea a25 } 1,570 | Spearsteee ee eeer eee | 56 | 56 
Gillie tseieas2 sae c eae. | b496 | 10,350 ] POUS = ohn Sees heehee 2 | 20 
IBAG MEtSs acjcncescieceker asic | 29 | 1,930 | Fish traps or pens......-... 3 | 1,500 
@astimets\ st ss ssosascesr acne | 80 8000] Mish) pond sess. cess seer | 67 | 154, 900 
Dip and scoop nets......-.-- | 133 349 || Shore and accessory property..|...-.----- | 3,885 
Caps eee ee ee oe \pe-sexaa es 1,182 | ——S 
Baskets! (fishy) eeeoe. ceccice 50 | 500 |) TOA S22 ict as cocee ae Soest loeee eee 215, 388 

he | 

1,810 yards. 626,980 yards. 
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NOTES ON THE FOOD AND PARASITES OF SOME FRESH-WATER 
FISHES FROM THE LAKES AT MADISON, WIS. 

By Wi.uram 8. MarsHauy and N. C. GIvBert. 

The following observations regarding the food of some of our fresh- 
water fishes and the parasites living on or within them were nearly all 
made during the spring, summer, and autumn of 1902 and 1903. The 
fishes were examined principally for their parasites, but in connection 
with that examination it was decided to note the food contents of each, 

since this could easily be done after the fish had been opened for para- 
sites. The work originally planned was much more extensive than the 
following notes would indicate, but the removal of one of us from 
Madison brought it to an end before very much had been accomplished. 
Doubting that there would be opportunity to continue and complete 
the work as it had been laid out, it was thought best to publish the 
following notes, although but very few specimens of some species of 
fishes have been examined. The stomaclrcontents were not kept, and 
we have only our original notes to refer to, which makes impossible + 
more exact determination of all we found. 

The lakes from which the fishes were taken are adjacent to Madi- 
son. Lake Mendota, the largest, bordering in part on the University 
grounds and being thus easy of access, furnished the most of our 
material. Lakes Monona and Wingra were both visited, but only a 
comparatively small number of fishes was taken from either. A few 
of the black bass were sent to us from Round Lake, Washburn County, 

Wis. 
The fishes were in part caught with hook and line, but the greatest 

number were taken with a trammel net. A map of Lake Mendota 

was platted so that we could record quite accurately the part of the 
lake from which each fish was taken, this information to be used in 
determining what differences, if any, the bottom, plants, depth, etc., 
made upon the food of the fish and, through the food, upon the kind 
of parasites found. Our notes have been carefully examined with this 
in view, but without any definite results, the fish from one part of the 

lake averaging, as a rule, the same as the fish from any other part. 
This does not, however, hold true for perch caught near the shore 

515 
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as compared with those taken in the deeper water, the latter using 
plankton for food much oftener and in greater quantities than the 
former. <A distinct difference was also found in the food of the perch 
living near the shore and those caught during the winter through the 
ice. These latter were taken well out in the lake, and were so differ- 

ent from the others in food contents and scarcity of parasites that 
they are entitled to special mention. 

The scarcity of literature on the food of fresh-water fishes is very 
noticeable, and we could find but little Information on the subject. 
When one considers the amount of work that is being done by the 
federal and state fish commissions in stocking our inland waters, it 
is surprising to find that so few observations have been made and 
recorded concerning any of the important economic questions bearing 
on this subject. 

In classifying our fishes we have followed Jordan and Evermann. 

1. Lepisosteus osseus, gar pike. 
A single specimen of this fish was obtained in October from Lake 

Mendota. No food was found in the alimentary tract. Two cestodes 
and a few small trematodes were present, none of which has yet been 

identified. 

2. Améia calva, dog-fish. 
Thirteen specimens of dog-fish were examined, 4 of which were 

without any food; 7 of the 9 in which food was found contained eraw- 
fish, the other 2, minnows. 

Parasites were very prevalent, every fish having them in considera- 

ble numbers. The following table gives the kinds of parasites found, 
the parts of the host in which they occurred, and the number of fish 
in which each kind of parasite was found: 

Mouth. Stomach.| es Rectum. 

TNTEMMAOMECS. . oser= cia /cleyecisic wer cies aieime a rac oe eek ater nen se aeceree 5 6h) 2s sce Baee | semoisetseer 
C GYe} (0) 5 ct ees pe ae a Se ae ie See ee ees tse bea mats ets 13 13) | a2seeeeeer 
IN@matod 69.2 352 Se cee Seo see Bae re cio aie os eels menieestneesiiacsiccl aise = cisoee ye sete LD | eochegeeee 
AGanthOCephala 2s< ec -tecumtecmn woe ence cee ce ee reweccisie sine Genie] siteeiee eis smteeeeeene iz 1 
WWE C CHES agen esc cineoaj cane eceee aieisoays teense ees Oee ane eeras Toca eee oe \is Stree seed ol cee eee 

The trematodes were all Azygia tereticolle, which fluke was also 
present on the gills of 2 fishes. One fish had an encysted cestode in 

the spleen. 
The prevalence of cestodes was noticeable, they being found in every 

fish examined and in great abundance, 100 to 300 occurring in many 

of the fish. There were at least 2 species of cestodes and 2 species of 
Acanthocephala present. The frequent occurrence of cestodes in the 

stomach was due to the fact that many which were found in the intes- 
tine were fastened to the wall of the stomach, stretching from there 
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far into the intestine. In different kinds of fishes, Azza included, it 

~ was noticed that the cestodes apparently moved forward in the ali- 
mentary tract after the death of the host, often protruding into the 
mouth. Forbes (c, @) examined young specimens of Ama and found 

their food to consist of may-fly larvee, cstracods, and algw, none of 
which we found in the mature specimens; in older fish he found fish, 

mollusks, and crustacea. 

3. Ameiurus nebulosus, common bullhead. 
The 5 specimens examined were caught in Lakes Mendota and 

Monona during the months of April, July, and August. ‘The food 
contained in the different parts of the alimentary tract was in such a 
condition as to make impossible a determination of its separate parts. 
In one fish a minnow could be recognized and in another the remains 
of a crawfish. 

The most abundant parasites were cestodes, found in the intestine 

of 5 fish, 3 of these also containing them in the body cavity. Acan- 
thocephala were found in large numbers in the intestine of 4 fish, 
liver cysts in 4. Trematodes and nematodes were found in the intes- 
tine of but a single fish. The cestodes found were 2 species of Coral- 
lobothrium and a species of Proteocephalus (?). 

4, Hrimyzon sucetta, chub sucker. ¥y ) 

A single specimen ecaueht in April was without food and had as 
> °o 

parasites only a few Acanthocephala in the intestine. 

5. Hsox luctus, common pike. 
The 35 specimens examined were all taken from Lake Mendota 

during April, May, or November. Thirteen of the entire number 
were without food, the remaining 22 showing either a small or a large 
quantity of food within the alimentary tract. The different kinds of 
food, and the number of fish in which each kind was found, can readily 
be seen from the following table: 

Fish in Fish in 
Food. | which | Food. which 

| found. | found. 

MIM OW. Siceeenatoncine oes eee ce eaeene 17 | Grawifishtes concen: scene ae eee 1 
Mepomisimelsons-o-- seco. wee mseee econ Tl, eeCChes: 20o8 22. a 2s ose osceeeeennce nee 1 
eral SOR: Soca cwccinc cece ee age nee sociem= 1 

Forbes (c, d) found the food of the pike to be almost exclusively 

other fish, this being true of 36 of the 37 specimens he examined. It 
will be seen at once that our results are almost identical, but 2 of the 

35 pike examined by us containing any food other than fish. We also 
found that as a rule but one or two fish were present in the alimentary 
tract; 2 of the pike we examined were exceptional, in that one con- 

tained 10 and the other 20 minnows. 
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The kind of parasites and their prevalence in the different parts of 
the alimentary tract were as follows: 

Mouth.) Esopha- stomach. Intestine. gus. 
= = z = = | 

AMI seu 0a: R00 st) eee NE SERRE es ror ee ene soe PS) ae 3 3 | Gi eee 
PES OMICS yw hoe jet Toa Sea aOR ee Dee ee he ee eee tee, me | bent See eee 9 27 
IN eS 0a? h 10(0 YC ae eee ee en ae ein nen eet OOo Me qoeoo pamecen een 10 19 
Neamt hocep hala: csc sees =e merase Sat ee eee etale aa oles ere orate) siete reiterate en PaaS 1 

Every fish examined contained some parasites. Cestodes and nema- 
todes were present in more than half, while Acanthocephala occurred 
in but a single fish. It was noticeable that fish caught in April and 
May were much freer from parasites than those caught in November. 
The trematodes were nearly all Azygia tereticolle. One cestode was a 
species of Proteocephalus. 

6. Pomowxis sparoides, calico bass. 
Three specimens of calico bass were caught during July in Lake 

Wingra. They had plankton only as food. The only parasites found 
were two leeches, one on the tongue of one fish and one on the roof of 

the mouth of another, and a few small cysts on the outer wall of the 

stomach. 

7. Ambloplites rupestris, rock bass. 
Sixteen rock bass were caught during May and July in Lake Men- 

dota. The food, found in the 13 fish containing any, consisted of insect. 
larve in 2 and crawfish in 12. The specimens examined by Forbes (6) 
were found to have eaten insect larvyee much oftener than the bass 
from Lake Mendota. 

Three fish were without parasites. In the 13 in which they were 
found the distribution was as follows: Trematodes in 1, nematodes in 
3, and Acanthocephala in 12. Almost as noticeable as the fondness for 
crawfish as food was the prevalence of Acanthocephala; the entire 
absence of cestodes is also noticeable. 

8. Lepomis incisor, bluegill. 

Specimens were taken in March, April, and July from Lakes Men- 
dota and Wingra. Thirty fish were examined, 20 containing food, as 
follows: 

Fish in Fish in 
Food. which Food. which 

found. | found. 

Plant tissue, mostly Ceratophyllum.....- 9 | Gammarids: ol. 2 cocoa ase ae 2 
Pls MtO ms a epeee ts. nc oe oeclebles ce ea eeeeaee 13 | Leeche@s;..2 5. Vo. sce eee Eee reas 1 
Jee Um WAVES SopegaaoDOendOu ae OeC uO oStE 9 | Snails, mostly Physa ancillavia.......-- 1 

Thirteen of the fish were entirely without parasites, as far as a gen- 
eral examination showed, and the other 17 contained the following: 
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| | E 
| ne || 4 Body 

Stomach. Intestine. Rectum. cavity. 

CESTOM ES Fiat ars sjats, Sai cetataccee ne aera Mone ie sietacia ns oes coe ecies 1| SESS ORCS) Waa sarge | 1 
INEMATOGES (5 -.22,02 3t2 Jee nae e oe ee cio he See eae Oe eeomene see 1 | erescenbes SUIS: ees 
INGE MUN OCED NALA. saa tek oes oor coe nes cern eine eee eee cfeecee s | Gales eee ape eS 

| | 
Leech in mouth, 1; cestode or nematode cysts in the liver, 6; cysts in mesentery, 1. 

9. Hupomotis gibbosus, common sun-fish. 
Six specimens only were examined. Of these 5 contained food, 

consisting of insect larvee, snails, and small bivalves. One sun-fish 
had no parasites; the other 5 contained each a number of Acanthoce- 
phala, encysted in the mesentery of 3 fish and mature in the intestine 
of the other 2. 

10. Micropterus dolomieu, small-mouthed black bass. 
But 5 specimens were examined, all caught during July in Lake 

Mendeta. One bass was free from food; in the stomachs of the other 

4, crawfish were found. Cestodes were more abundant than any other 
parasite, and were found in the stomach, body cavity, and ovary. 
One species was Proteocephalus ambloplites. Azygia tereticolle was 
found once in the mouth and once in the stomach. Nematodes and 
Acanthocephala were found in the intestine of 3 of the bass examined. 
Encysted worms were found in the wall of the stomach of one fish and 
in the liver of another. 

11. Micropterus salmoides, large-mouthed black bass. 
Nearly all of the fish examined were taken from Lake Mendota. 

Only four were caught in Lake Monona and the same number in Lake 
Wingra. Most of the specimens from Lake Mendota were caught in 
the trammel net, and were taken on the southern shore near the mouth 

of or just within a small creek, which, in this part, was from 8 to 5 feet 
indepth. The majority of the fish were caught in April or May, a few 
only during July and August. To those already enumerated were 
added 4 bass from Round Lake in the northern part of tbe state. A 
careful study of the records failed to reveal any differences in food or 
parasites in the fish from the different lakes, except that the 4 from 

Round Lake all had copepods on the gills, there being among all the 
other fish but a single specimen so infected. 

Of the 42 fish examined, 29 contained food which could be recog- 
nized. The other 13 showed nothing the nature of which could be 
distinguished. The following table gives the kinds of food found and 
the number of fish in which each kind was present: 

Fish in Fish in 
Food. which Food. which 

found. found, 

MONS tee a Scio scence na ee ee TAN CO hy Atl 2 none = COmeee Bde eon ae ae SeEe eres 2 
OME ASH) eee oe. 2 a 5 || Frogs...... ped OR ae ONES Wn tk ah hg 2 
RGEC DEV ES clk is fee oats Le oe Se eee Oa AMOR CILeS ieee aoe cea ese arate rere 2 
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Twenty-two of these fish contained but one kind of food, and then 
generally but one or two specimens of the latter was large. One bass 
had eaten 4 minnows and another 2 frogs. 

Forbes (¢, d) found that this species of black bass contained about 
the same variety of food as recorded by us; he found that fish con- 
stituted the largest percentage of food, and in much smaller quantities 
crawfish, insect larve, and alge. 

None of the bass we examined was free from parasites, the nearest 
approach being one fish from which we took but a few cysts in the mesen- 
tery. Cestodes were more prevalent than any other parasites, although 
Acanthocephala were nearly as numerous. The following table gives 
the places in which parasites were found, and the number of fish in 
which each kind was present: 

: Csopha- | 47, | Cexecal ae 
Mouth. gus, cee Aneel Intestine. 

PRE TINA CO CCS ea ys a atone alert oincen clea er aiete mre Aeon cieteyste 8 2 | 20 4 1 
CWCStOMESIES sakcncm= Soros Seca oad mcnels seiewiete cctaonel] scteeceie: ates oecees 10 3 28 
INKSUUGRIOY Keisis See SoS ORR ad Gee BER ere Bee e neenspi ereaertal aide Saaecee 4 a 7 
PACAMPROCED NALA ssec ase eeee ese etaler epee cee ci seminciese eacooccl|lsasseecncosus 9 3 28 

Copepods (Ergasilus) on gill, 4; cestodes in ovary, 4; cysts in mesentery, 1; cestodes in body cavity, 

1; cysts in liver, 2. 

The trematodes were Azygia tereticolle, A. loossii, Cecincola par- 

vulus, and Leuceruthrus microptert. One of the cestodes was a species 
of Proteocephatlus. 

12. Perca flavescens, yellow perch. 
The perch, caught mostly with hook and line, were taken from 

Lakes Mendota, Monona, and Wingra—all but a few from the first- 
mentioned lake. The Lake Mendota perch were nearly all caught near 
the shore, a few only coming from deep water. An exception to this, 
however, was a lot of perch, 16 in number, purchased in February 
from fishermen, who caught them through the ice at quite a distance 
from shore and in deep water. The food and parasites of these were 
quite different from what we found in the others, and, although at 

present included with the others, separate mention of them will be made 
later. Excepting these, all were caught in April, May, or July—more 

during May than at any other time. 
Seventy-two perch were examined, in only 9 of which were para- 

sites absent. A few of the others had no parasites in the alimentary 
tract, bat contained cysts in the mesentery or liver. Fifty-six of the 
perch contained food the nature of which we could determine, and of 

the remaining 16 a few had food remains in the lower part of the 
intestine or in the rectum nothing as to the nature of which was 
recognizable. The following table gives the different kinds of food 
and the number of fish in which each kind was found: 
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Fish in || Fish in 
Food. which | Food. which 

found. || found. 

Insect larve ..-. se 39) pelant remains =.= s-: saseeee cesses Te 2 
Gard anidsrereeee.  etee ceo 2 45|\ePlamictom << .e22 3s co- cee neces cscesclsencs 16 
Snails, mostly Phys Se GR EMG OW Sao c gece see cane seceetemaae | 2 
(CHES HIEIS\ 3 < que CORES Eeeee een Sone QO) || HISDY Spa wiml-c2-accse soo snacmaea ae cease | g: 

The 39 perch in which insect larvee were found contained, as far as 
we could determine, phryganid larvee in but 1 and dragon-fly larvee in 
9 fish. Thirty-six of the entire number contained but a single kind of 
food, 15 had 2 kinds, 2 had 3 kinds, and 3 were found with 4 kinds of 
food. In nearly every perch in which more than one kind of food was 
present, insect larvee were found. Forbes (4) gives the food of the 

perch he examined and we note a great similarity to what we recorded. 
He found that a number of fish were eaten by the perch he examined 
from Lake Michigan, due, no doubt, to the smaller amount of insects, 
erustacea, and mollusks present in the large lake. : 

The following table will show the kinds of parasites found and the 
abundance and distribution of each kind in their hosts: 

Gall 
Stomach. pace Toten. blad- 

aan der. 
2. : ene ar : | Jee 

PRS rer iO GCS eee ere ee eae eee arava eps ane iainlafalaielasiseeiete tc 10 29 | Ul | 2 
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Clinostomum heterostomum on gills, 8; eopepod (Lrgasilus) on gills, 9; cestode and nematode liver 

cysts, 39; cysts in mesentery, 6; cysts in wall of stomach, 2. 

The trematodes were nearly all )/stomum nodulosum, which was by 

far the most prevalent parasite. The number of times trematodes 
were found in the gall-bladder was far greater than given in the table, 

many fish having been examined without being recorded. In late 

July and early August perch were found with a small immature 
fluke present in considerable numbers in the gail-bladder, more than 
half the specimens examined being so infected. It occurred to us that 
this might be the young form of D. noduloswm, which is probable, 
although, the specimens in the gall bladder being immature, it was 
impossible to make a direct comparison. In more than half of the 
perch examined the liver contained cysts; many of these we opened 
and found that they inclosed either a young cestode or a young nema- 
tode. The nematode cysts were generally smaller and firmer than 

those containing the cestodes, but it was impossible, unless every one 
was opened, to be sure of the contents. There was undoubtedly but 
a single species each of cestode and nematode forming the cysts. 

The 16 perch caught during February through the ice were taken 
much farther from shore than any of the others we examined. Four- 

teen of these had fed exclusively upon plankton. They contained as 
large a proportion of encysted parasites as any of the other perch, 
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but were much freer from mature forms. Two contained a small 
number of Acanthocephala, 2 in one fish and 4 in another, and in 
8 of the 16 were found specimens of Distomum nodulosum. 

Nearly all of the perch taken in winter and early spring contained a 
number of 2. nodulosum, which were in every case filled with eggs. 
When the flukes were taken from the fish and placed in water, they 
would in a few hours invariably burst and a large mass of dark-shelled 
egos would drop to the bottom of the dish? The perch caught dur- 
ing August were not so likely to have this fluke in the ceca, but many 
of them contained the small, immature fluke in the gall bladder. 

13. Roccus chrysops, white bass. 
Four specimens were taken in July from Lake Mendota. Three of 

these were without food, the other contained insect larve. Parasites 

were not abundant. Nematodes were present in the stomach of 2 
and in the intestine of 1 bass, and Acanthocephala were taken from 
the stomach of a single specimen. Forbes (c, d) found these fish to 
have eaten may-fly and dipterous larve very abundantly, and in the 
stomach of one he found a sun-fish. Forbes (c, @) found insect larve 
to be the principal food of the white bass, and also found, in small 
quantities, fish and crustacea. 
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THE GERMAN CARP IN THE UNITED STATES, 

By Leon J. Cone. 

INTRODUCTION. 

For a number of years there appears to have been in many sections 
of this country an increasing popular prejudice against the German 
earp. These fish were distributed very generally throughout the 
United States something over twenty years ago, with the idea that 
they would be extensively raised in ponds and so previde a supple- 
mentary income from small inland waters which were unsuitable for 
other fishes, or from land upon which. artificial ponds could be con- 
structed. It was inevitable that many of the fish should escape into 
the natural waters of the country; and within a few years many of 

our rivers and lakes were teeming with carp, for which, at that time, 

there was little or no market. With ated who had been able to 
- obtain in abundance many species of our finer ene fishes, the coarser 
flesh of the carp found little favor, and, under the circumstances, it 

was perhaps but natural that prejudice shouts arise, especially because 
the carp was supposed to be injuring the existing fisheries. In some 
cases the adverse opinions were founded upon facts and a knowledge 
of the habits of the fish; more often they were the repeated hearsay 
born of suppositions and complete ignorance of the subject or of 
misinterpreted observations. The newspapers also took the matter 
up, and the carp was decried on all sides without stint. 

In the summer of 1901, in order to obtain evidence upon the matter, 
the writer was appointed by the United States Bureau of Fisheries 
(then the United States Commission of Fish and Fisheries) to make 
an investigation of the habits of the carp and to gather any available 
information relative to its usefulness or obnoxiousness. The work 

was done in connection with the general biological investigation of 
the Great Lakes under the general direction of Prof. Jacob Reighard, 
of the University of Michigan. Professor Reighard was not in active 
charge of the work, however, in 1901, Prof. H. S. Jennings, then also 
at the University of Michigan, acting as director during that season. 
I take pleasure in thanking both Professor Reighard and Professor 
Jennings for their interest in the investigation and for their readi- 
ness at all times to do everything in their power to further the work. 

ined: 



526 REPORT OF THE COMMISSIONER OF FISHERIES. 

Probably the two regions in the United States where carp are 
found most abundantly are about the western end of Lake Erie and in 
the Ilinois River and its tributaries. This investigation was begun, 
however, at Lake St. Clair, this locality being chosen because of such 

complaints as the following, which appeared in a Port Huron paper: 

FISH IN LAKE St. CLAIR—THE CARP ARE RAPIDLY DESTROYING ALL THE OTHER KINDS. 

G B , an old fisherman, who has plied his trade on Lake St. Clair 

three miles above Mount Clemens for twenty-three years, says in three years more 

there will be no fish except carp left in the lake. The carp eats the spawn and 
destroys the perch, bass and other good fishin those waters, and the supply is 

already much reduced... Mr. B suggests that the government offer a bounty 

of 3 cents or so for the destruction of the carp in order to save the other fish. 

This particular paragraph is quoted because,it gave the starting 
point for the field work, and because it illustrates so well the general 
tone of complaint against the carp. The shallow bays of the delta 
occupying the upper fourth of Lake St. Clair afford an excellent place 
for carp—except that possibly the water averages a little cold for their 
most prolific development—and they are to be found there in consid- 
erable numbers. Furthermore, the usual comparative clearness of the 
water makes it easier at times to observe the fish than in the muddier 
waters in which they are usually found. When the carp are rooting 
about in the bottom for food, however, even clear water is made so 

roily that there is little chance to watch them. 
After about three weeks at the St. Clair Flats, the remainder of the 

summer, until August 31, was spent on Lake Erie, especially at the 

upper end. During the last week in August all of the important 
wholesale fish houses on the west and south sides of Lake Erie, from 
Detroit to Buffalo, were visited to obtain figures as to the magnitude 
and value of the carp fisheries of the lake. In November, 1901, about 
three weeks were spent on Lake Erie, principally at Port Clinton and 
Put-in Bay, in order to determine the relation of carp to the white- 
fish, which were in the height of their spawning season at this time. 

In 1902 it was not practicable to begin the field work until after the 
Ist of July. As before, Lake St. Clair was first visited, but the con- 
ditions there being unfavorable on account of heavy storms, which 
made the water roily, investigations were renewed on Lake Erie, 
especially at Port Clinton and at Sandusky. During the last season 
of the investigations, in the summer of 1903, with headquarters in 
Sandusky, the work was conducted for about three weeks, during the 

spawning season of the carp, most of the time from a camp in the 
marsh, some 20 miles above the city, near where the Sandusky River 
opens into the large bay of the same name. 

In addition to the observation of the general habits of the carp in 
waters where it has become adapted to a new environment in sucha 
short time, several special problems were kept in mind. Thus a study 
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was made of the abundance and distribution of carp in relation to the 
conditions existing at various places, and measurements and records 
were taken to determine if possible whether the fish had changed 
perceptibly in accommodating itself to these conditions. 

Most of the time, however, was given to the more strictly economic 
ide of the question, and hence, either on account of their uncom- 

pleted state or because of their technical nature, the results of certain 
lines of the study have been omitted from the present report. One 
of the more strictly economic questions was the relation of the fish to 
aquatic vegetation, the destruction of which was being deplored, par- 
ticularly by sportsmen, who maintained that the best food of many of 
the ducks, such as the canvasback and redhead, was fast being destroyed 
by the carp. It was also to be determined how far, if at all, carp 
interfere with the spawning of other fishes, and whether they eat the 
eggs and prey upon the young of other fishes, and if so, to what 
extent. It was claimed that they were especially detrimental to bass 
and white-fish—the former one of the greatest favorites of the sports- 
man, the latter one of the most valuable food-fishes of the Great 
Lakes. 

Offsetting the possible harm done by the carp to vegetation and to 
the fisheries must be its own value as a food-fish; for the carp fishery 
has within the last few years, in the regions of the carp’s greatest 
abundance, grown to be an industry of no mean proportions. Must 
the carp, then, be unconditionally condemned, or should we find that, 

if properly utilized, its value would compensate for the degree of dam- 
age it undoubtedly does? It is hoped that the conclusions reached in 
the following pages may do much toward settling this question, though 
there are still many points upon which fuller information is desirable. 

In order to make the report more useful to those who are interested 
in the carp, it has been thought best to include a general description of 
the fish, its habits, and its history. The figures of the different vari- 
eties of carp here reproduced (pl. 1) are from drawings made for the 
Bureau of Fisheries from fish in its ponds in Washington soon after 
the introduction of the species into this country. The photographs 
and other figures are by the author. 

It is impracticable to mention here all to whom I am indebted for 
assistance of one kind or another in the prosecution of my invyestiga- 
tions. Iam under especial obligations, however, to Messrs. Cleaver, 
of the firm of R. Bell & Co., Port Clinton, who not only furnished me 
a place in which to work in their fish house, but placed at my dis- 
posal, without cost, whatever carp were necessary for my work. The 
Bense Fish Company (which has since changed hands), of the same 
city, extended to me similar privileges. It was frequently necessary 
for me to call upon Mr. 8. W. Downing, superintendent of the Bureau 
of Fisheries hatchery at Put-in Bay, for aid, which was furnished with 
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uniform courtesy. Through the kindness of Prof. Herbert Osborn 
I was enabled, when in Sandusky, to make my headquarters at the Lake 
Laboratory of Ohio State University, where I had the use of a table 
for considerable periods during the summers of 1901 and 1902. And, 
finally, I wish to express my gratitude to the many fishermen who 
took great interest in my work, who gave me whatever information 

was at their disposal, who permitted me to accompany them on their 
fishing trips, who shared with me their food, and who were my com- 
panions in camp for weeks at a time. Other special acknowledg- 
ments haye been made in their proper places throughout the report. 

THE SPECIES CYPRINUS CARPIO LINN US. 

DESCRIPTION. 

Within the past decade the carp has become so generally distributed 
throughout the United States and so abundant in some places that 
nearly everybody is more or less familiar with it in a general way, but 
it has been almost universally neglected in the descriptive works in 
this country, further than a simple statement of its occurrence. It 
may therefore be well to give a brief description of the carp and its 
principal varieties. 

The carp belongs to a family of fishes (Cyprinids) best represented 
in America by the minnows (especially of the genus Votropis) which 

abound in most of our lakes and streams. In the eastern United States 
the members of this family are all small, the largest rarely attaining 
18 inches in length, while the smallest is scarcely 2 inches long 
when adult. The Old World species are generally much larger than 
this, and on the Pacific coast there are a few which reach a length of 
5 or 6 feet, and which are also apparently more closely related to the 
European forms in structure. 

Scientifically the carp is known as Cyprinus carpio, the name given 
to it by Linneus. It varies greatly in many of its characters, a con- 

dition probably brought about in large part by its state of domestica- 
tion, or semidomestication, for a number of centuries. In shape it 

varies from a long, rather slender fish (pl. 1), whose height scarcely 
equals one-fourth its length, to a deep form nearly or quite half as 
high as long. The greatest height is at the anterior end of the dorsal 
fin. In all cases, however, the body is rather strongly compressed 
laterally, the cross section never approaching close to circular. The 
greatest breadth is normally a short distance back of the head, but the 
bodies of female fish are often, before the breeding season, distended 
with roe toa considerably greater breadth. This dimension in nor- 

mal individuals usually equals less than half the height. The snout is 
blunt, and in typical forms the dorsal outline rises from the snout in 
a nearly uniform bow or arch to the base of the dorsal fin. 
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The length of the head, from the tip of the snout to the posterior 
edge of the gill-cover or operculum, is in the neighborhood of one- 

fourth the length of the fish%, but is usually considerably less than the 
height. It varies considerably in individuals and with age. The eye 
is situated slightly less than halfway back on the head and ona line 
from the tip of the snout to the upper end of the branchial opening. 
The eyes are not quite circular, but are elongated slightly in a direc- 
tion parallel to the dorsal side of the head, and their long diameter is 
contained six to seven times in the length of the head. The mouth 
when closed is nearly horizontal, the gape reaching about halfway to 
the anterior margin of the eye. At the corners of the mouth are two 
short barbels, usually a little longer than the diameter of the eye, 
yellow or reddish in color, which are, however, longer than two olive 
colored ones on the upper jaw. Both sets are variable, and, according 
to Seeley (1886, p. 95), may be unsymmetrical on the two sides or 
frequently wanting entirely.? The lips are rather thick and fleshy, 

adapted to vegetable feeding, the iower somewhat shorter than the 
upper. The tongue is smooth. The palate is covered with a white 
and very sensitive skin (‘‘carp’s tongue”). The nostrils lie imme- 
diately anterior to the eyes and are double, those of each side being 
separated by a small projecting flap of skin. The anterior nostril is the 
larger. 

The dorsal fin arises anterior to the median point in the length of 
the fish and slightly in advance of the ventrals, and extends back even 
with the posterior end of the anal fin. The base of the dorsal fin equals 
rather more than a third of the length of the body, and its greatest 
height (at the second and third soft rays) is equal to about a third of its 
length. After the first two or three soft rays, of which there are 18 
to 22 in all, the remainder are only one-half to two-thirds as high, so 
that the free margin of the fin has a rather sharp reentrant angle at 
this point. Three or four (usually three) spiny rays precede the soft 
rays, the most posterior one being the stoutest and longest, with the 
extreme end usually soft and flexible; this soft portion is often broken 
away in older fish, however, leaving the ray with a hard, sharp point. 
The posterior border of this ray is serrated, the serrations or teeth, 
which have their points directed downward, lying on each side of a 
median groove and increasing in size from below upward. 

The height of the anal fin is greater than its length at the base, which 
is about equal to one-fourth the length of the base of the dorsal. It is 
composed of 3 spiny rays and 5 or 6 soft, articulated rays. The second 
stout, spiny ray is similar to that of the dorsal fin. The first of the 

aThroughout the description '‘length’’ is considered from the tip of the snout to the base of the 

caudal fin, or, more strictly speaking, to the posterior edge of the hypural bones, which is found in 

practical measuring by cutting the flesh away a little and probing with a steel point. For general 

purposes this measurement can be taken to the last scale in the lateral line. 

b6I, myself, have noted no cases in which they were absent. 

F. C. 1904—34 
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soft rays is the longest, and the succeeding ones decrease gradually in 
size to the last, which is about one-half the length of the first. 

The ventral or pelvic fins are made up of 2 spiny rays each, a long 
and a short one, and 8 or 9 soft rays. The height is much greater 
than the length at the base, but when folded back the fins do not reach 
as far as the beginning of the anal fin. The pectoral fins have each 1 
stiff ray and 15 or 16 jointed ones, are rather elongated with rounded 
extremity, and reach back almost to the base of the ventrals. 

The caudal fin is large, broad, and equally lobed, with the ends of 
the lobes rounded. The posterior notch is rounded, not very acute, 
and extends in half the length of the fin or less. It is made up of 18 or 
19, or occasionally only 17, jointed rays, not counting the short incom- 

plete rays (usually 4 to 6) outside the first long one on each side. The 
longest rays of the caudal fin are usually shorter than the head, and 
never exceed it in length. 

The body of the typical scale carp is uniformly covered with large 
thick scales which approach a polygonal, four or five sided outline. 
In the lateral line, which extends nearly straight from the upper 
angle of the opercle to the middle of the base of the tail, or may be 
bowed slightly downward, there are 35 to 39 scales. Above the jateral 
line are 5 or 6 rows, and below a similar number. The scales are 

largest on the anterior part of the sides, where their diameter equals 
about one and one-half times that of the eye. Usually less than one- 
fourth of the scale is exposed; this portion is thicker and has a radial, 
fanlike ornamentation. The portion of the scale which is concealed 
by those in front of it is marked by fine concentric lines, which in 
turn form bands of varying width and regularity, and which are cor- 
related with the growth of the scale. The middle of each scale of the 
lateral line is traversed by a small oblique or slightly curved tube, in 
which the sense organs of the lateral line are situated, and the cephalic 
canals of the lateral line system are noticeable on the suborbital ring. 

In coloration the carp is fully as variable as in its other characters. 
In general the sides are yellowish, golden, or greenish, shading into a 
darker color on the back, which may be dark olive, or bluish-green, 
or almost black with a greenish cast. The yellow of the sides often 
becomes richer, approaching to orange on the ventral side between the 
anal and caudal fins. The yellow of the sides shades into whitish on 
the belly. The posterior edge of each scale has a dark border, and 
there is usually a dark blotch on the anterior part of the exposed por- 
tion, the two together forming a reticulated, or netlike pattern over 
the fish, with a dark spot at the anterior angle of each mesh of the 
net (fig. 1, pl. 1). The lips are yellow or orange; the rest of the head is 
dark olive, except the cheeks, which are yellowish,-while the under 
side of the head is light yellow or whitish. The iris is yellow. 

The dorsal fin is olive or dark gray, each interray space being 
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darker in its posterior half; the rays themselves are of about the same 
color. The anal is yellowish-red, while the pectoral and pelvic fins 
are grayish or yellowish, tending to red toward their tips. The upper 
lobe of the caudal fin is of about the same color as the dorsal; the 
lower lobe has a lighter, yellowish cast, with more or less red, especially 
toward the end. 

The coloration is influenced by the age of the fish, the character of 
the water in which it lives, its nutrition, the season of the year, its 

sexual condition, and by the other conditions of its environment. 
Seeley (1886, p. 97) states that unsymmetrical coloring is sometimes 
found and that a fish may have glittering golden stripes on one side of 

the body and pale steel blue on the other. Sometimes typical carp are 
black, bluish, green, red, golden, silvery, or even white, and Doctor 
Fatio records that he has kept in confinement carp which were origi- 
nally green or golden, but which became colorless in an opaque vase. 
It is not an unusual thing to see in carp that have died out of water 
a reddish suffusion, especially marked in the fins, probably due to the 
congestion of blood in the capillaries as the circulation is stopped. 

In common with the other members of the family, the mouth of the 
carp is without teeth, the only organs of this description being the 
blunt, knob-like structures lying on the pharyngeal bones in the back 
part of the mouth, or ‘‘throat.” These are entirely for grinding 
food, and, as is obvious both from their position and shape, are of no 
use in grasping, this function being performed by the so called lips. 
The alimentary tract is comparatively long, but uncomplicated; the 
stomach is a simple tube not sharply differentiated from the esophagus 
and without a blind sac, while the intestine has no pyloric appendages. 
The entire alimentary tract from the beginning of the stomach?” is 
usually two to two and one-half times as long as the body. The air 
bladder is large, with tough, thick walls. A transverse constriction 

divides it into two parts; the posterior of these is the smaller and 
ends in a rounded point, while the anterior portion is larger and has 
its base somewhat bilobed. 

RACES AND VARIETIES. * 

The great range and frequency of variation in the carp is undoubt- 
edly largely due to its domestication or semidomestication since early 
times. As is to be expected, this has resulted in the naming of a large 
number of varieties or races. In Europe, where carp culture is car- 
ried on systematically, these races are kept pure and true, so far as 
possible; but in this country no attention has been paid to them, at 
least in recent years, so that we need not treat them in detail here. 
Those interested in the subject will find an exhaustive account in the 
contribution entitled ‘‘ Uber Karpfenrassen,” by Dr. Emil Walter, in 

a The position of the thoracic septum is here taken as the beginning of the stomach. 
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the recent bock by Knauthe (1901). These names have often been 

given specific value and were bestowed usually either for characters 
of the integument or of form (cf. Giinther, 1868, p. 26); thus we have 

such names as Cyprinus macrolepidotus, C. rex cyprinorum, C. specu- 
laris (for the mirror carp), C. nudus (leather carp), and C. cirrosus, 
C. regina, C. hungaricus, C. elatus, C. aeuminatus, ete., and C. hybis- 
coides, a variety with the fins much prolonged. This list of synonyms 
might be extended much further. 

Hessel (1881) considers all the varieties of carp as falling into threc 
chief groups, which he distinguishes as follows (op. cit., p. 867): 4 

1. Cyprinus carpio communis, the scale carp; with regular, concentrically-arranged 

scales, being, in fact, the original species improved. 

2. Cyprinus carpio specularis, the mirror carp; thus named on account of the extra- 

ordinarily large scales, which run along the sides of the body in three or four rows, 

the rest of the body being bare. 

3. Cyprinus carpio coriaceus, or nudus, the leather carp; which has on the back 

either only a few scales or none at all, and possesses a thick, soft skin, which feels 

velvety to the touch. ‘ 

Walter (Knauthe, 1901), however, says the scale, mirror, and leather 
carp must not be considered as distinct species or races, although the 
conditions of the scales are characteristic, since a similar differentiation 

of the scales, or at least a tendency to it, is found in every true race 
of carp. In many ponds where one of these forms (1. e., scale, mirror, 

or leather) has been raised, the others have appeared spontaneously. 
He concludes that they should be considered only as varieties. He goes 
on to say that the ordinary characters are so inconstant and variable 
that sharp lines can not be drawn between the various intergrading 
races. In his opinion, the division into races should depend princi- 
pally upon the relations in size of various parts or measurements of 

the body, though he correlates with this set of characters three others, 
viz, (1) rate of growth (i. e., the ability for rapid growth); (2) adapt- 
ability to climatic changes, and (3) time of sexual maturity. He then 

develops a rather artificial classification, depending mostly, as he says, 
upon the two ways in which the flesh is disposed upon the back; that 
is, whether there is a large development of the dorsal musculature, 

forming a highly arched outline, often with a hump and a reentrant 
angle back of the head, or whether the dorsal outline is low and com- 
paratively straight. He uses as a measure of this the ratio of the 
height of the body to the length. This ratio is designated by the 
letter V in the following classification, translated from his paper (p. 85): 

I. Cultivated races; V=1:2 to 1:3. 

(a) High-backed cultivated races; V=1:2 to 1:2.6. 

(6) Broad-backed cultivated races; V=1: 2.61 to 1:3. 

(I. Primitive and degenerate races; V=1:3.01 to 1:3.6. 

Here belong also those forms under the size ratio 1:2 to 1:3 which co not 

have a breadth in correspondence with their size ratio. 

a The blue carp, so called, is probably but a color phase, and not a true ‘‘ variety.” 
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It seems probable, however, that the character of the scales should 

be placed with the other four categories of characters given above 
as being another modification brought about by artificial breeding and 

selection and not as a condition due simply to conditions of domesti- 
cation, as is sometimes supposed. All of these characters are probably 
heritable, although some of them, such as rate of growth and time of 
sexual maturity, may undoubtedly be readily influenced by external 

conditions in the individuals of a single generation. Furthermore, 
there apparently can be all combinations of these characters, and the 
so-called different varieties and races are the fish possessing the vari- 
ous combinations. In general, it may be said that the most highly 

specialized carp are those which are destitute of scales, which grow 
quickly, are high in proportion to their length, and tend to have a hump 
back of the head, and which become sexually mature at an early age. 

These various forms of carp probably differ in no essential way, 
except that they are not so well differentiated and established, from 
what are spoken of as ‘‘breeds” by stock breeders. There would 
appear to be no valid reason for calling those with the different char- 
acter of scales ‘‘ varieties,” and to class those which are differentiated 

as to form as ‘‘races.” It is merely that the most obvious characters 
are these which haye become most permanently established by selec- 
tion, namely, character of scales first and form second. Walter 
claims that ability for quick growth has also been fixed in certain 
stocks. Thus a fish of good quick-growing stock may later make a 

good growth even if poorly nourished during its first or second year, 
whereas a fish of poor stock under similar conditions would be perma- 
nently stunted. The hardiness, or ability to resist climatic condi- 
tions, he says has not yet been made permanent in any stock, though 

it is claimed that scale carp possess the ability to a greater degree than 
the others. The adaptability to climatic conditions probably becomes 
reduced rather than increased as the other characters are developed. 

All intermediate stages are found in the sets of characters men- 
tioned. For example, fish may be entirely covered with scales, but 
the scales are larger and fewer in number than on the regular scale 
carp, and, similarly, one finds all gradations between the leather and 
the mirror carp. The same thing is true of the form of the body. 
This is especially the case with the fish in our waters, where all kinds 
have become established and have interbred until there is a complete 
series in the gradation of characters in almost any lot of fish taken, 
and a division of them into varieties must be an arbitrary one. Asa 
matter of convenience in my work, those fish which had larger and 
fewer scales than typical scale carp I called mirror carp. Some 
authors state that the leather carp should be entirely destitute of scales; 
others that it may have a row of scales along the back and a row on 
each side. In no case in the Great Lakes did I see a carp entirely 
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destitute of scales, and those which are nearly bare are few compared 
with those entirely scaled. Of nearly 3,000 fish counted at random at 
‘arious times and at different places about Lake Erie, something over 91 
per cent might be called scale carp, and I should nue that at Lake St. 
Clair the percentage was even higher. It is very probable that under 
the present free conditions of life of these fish, with the constant inter- 
breeding, they are gradually returning to the primitive scaled condi- 
tion, and although there are no data to show the rate at which this 
process may have been progressing since they have become established 
in our waters, a few years more may see an even smaller propertion 
of mirror carp than there is at present. 

HYBRIDIZATION. 

Not only does the interbreeding of the different varieties of carp 
(using the word ‘‘ variety” in its broad sense) cause confusion, but all 
these varieties cross readily with certain closely related species of 
fishes, giving rise to a number of hybrid forms. ‘The commonest of 
these is a cross between the ordinary carp and the so-called erucian 
carp (Carassius vulgaris), a common fish in Europe. The resulting 
hybrid was described as a distinct species before its true nature was 
known, and was given the name Carpio kollarii. Jt is often known 
in Germany as the ‘‘ poor man’s carp.” In general it is intermediate 
in character between its two immediate ancestors, but often resem- 
bles Cyprinus carpio so closely that it can be distinguished only with 
difficulty. Hessel (1881, p. 868) made the following experiments in 
crossing in order to settle the question of what resulted from the 
various crosses. He says: 

In order to determine this question, I myself managed to bring about such crosses 

by placing (1) female common carp with male crucian carp, and (2) female crucian 

carp with male common carp, in small tanks, constructed with this end in view; (3) 

T also put together female Carpio kollarii with male common carp; this for the sole 

purpose of testing the capability of propagation of the C. kollarii, which had been 

doubted. In the two former cases I obtained forms analogous to the Carpio kollarii 

sometimes approaching in appearance the true carp, at others the crucian carp. In 

the third case, however, having placed ripe Carpio kollarii together with Cyprinus 

carpio, I obtained a product with difficulty to be distinguished from the genuine 

carp. I took the trouble to feed them for three years, in order to try their fitness 

for the table, but their flesh was exceedingly poor and very bony and could not be 

compared by any means to that of the common carp. 

Hessel remarks upon the frequency of this cross throughout Europe, 
and says that in many instances it is cultivated by pond owners, who 
suppose that they have the true carp. So far as I am aware the cru- 
cian carp has not been introduced into this country. But the carp is 
also said to cross readily with the gold-fish (Carassius auratus), tench 

(Tinca tinca), and-some others. The first of these is already abundant 
in some of our waters, though the others have not as yet, at any rate, 

— 
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become well established.“ This is a matter of considerable importance, 
for whatever may be our opinion of the carp as a food fish, we cer- 
tainly do not want it any poorer than it is. For this reason it would 
seem that efforts should be made to prevent the introduction of the 
erucian carp in our waters, and to restrict, so far as possible, the 
spread of gold-fish, tench, and other fishes with which the carp may 
hybridize with a resulting deterioration of the food value of the race. 

SIZE, GROWTH, AND AGE.? 

There appears to be but little definite information as to how long 
carp may live, and what size they may attain. It is said that they 
may live to be 100 or even 150 years old, and may come to weigh 80 
to 90 pounds, but these statements are generally based upon insufli- 
cient evidence. That the fish do commonly reach a weight of 30 to 40 
pounds, however, seems quite certain, and Hessel (1881, p. 874) says: 

‘It is a well-known fact that two large carps, weighing from 42 to 55 
pounds, were taken several years ago on one of the grand duke of 
Oldenburg’s domains in Northern Germany,” and also claims to have 
had in his possession some scales 24 inches in diameter, which came 

from a Danube carp that weighed 67 pounds. 
The largest carp I have myself seen from the Great Lakes would 

not weigh much over 20 pounds. That the fish do attain a much larger 
size is, however, certain. Mr. W. Cleaver, upon whose information 
I can rely, tells me that in the spring of 1903 he received from San- 
dusky Bay a female carp which weighed 30 pounds after spawning. 
According to the ratio between the weight of the ova and the entire 
weight of the fish found in another case, before spawning this fish 
would have weighed, in all probability, fully 87 pounds. From the 
fishermen, both at Lake St. Clair and at Lake Erie, I often heard of 
carp weighing 30 and 40 pounds, but these were only estimates and 
not based on actual figures. That there are at present to be found in 
these waters carp weighing more than 40 pounds I doubt. 

As has already been stated, the rate of growth of carp (as is true of 
most fishes) depends in a great measure upon the temperature of the 
water in which the fish lives and the abundance of suitable food. Under 
ordinary conditions in open waters of temperate regions they will 
reach a weight of 3 to 3X pounds in three years (Hessel, 1881, p. 873), 

\ : : 
aGoode (1888, p. 418) says the tench has become well acclimatized in the Potomac. Dr. H. M. 

’ Smith, however, informs the writer that the tench is not numerous in the Potomac, but the gold-fish 

is abundant and has become one of the regular market fishes at Washington. It has lost the brilliant 

coloration it had when it eseaped from the Government ponds, and now has the dull brown color of 

the primitive type; the fish is not recognized in the market, and is sold under the name of ‘‘sand 

perch.” 

bIt is maintained that the age of carp may be told with considerable accuracy by means of the 

successive lines of growth upon the scales, similarly to the way that the age of a tree is determined 

by counting the annular rings. Persons interested in this subject will find a full discussion of it by 

Dr. Emil Walter in the book on earp-culture by Knauthe (1901), chapter U1, pp. 88-122, ‘‘ Die Alters- 

bestimmung des Karpfens nach der Schuppe.” 



536 REPORT OF THE COMMISSIONER OF FISHERIES. 

but in warmer climates the growth is very much more rapid, and sex- 
ual maturity also is attained at an earlierage. Numerous examples of 
the rapid growth of carp in the warmer waters of this country have 
been reported. Thus in a report of the Illinois Fish Commission 
(Illinois, 1884, p. 10) will be found the following statement by Doctor 

Adams, of Spring Hill Park, Peoria, with regard to some fish received 
by him from the State: 

At less than 2 years of age one of the carp weighed 9} pounds, measuring 22 inches 

in length, a growth of over 1 pound a month from the time it was placed in warm water. 

Doctor Adams had previously had the fish ina spring where the water 
was cold, and they had not done well. Many more statements may be 
found in the early reports of the United States Fish Commission. 

Goode (1888, p. 414) takes from Cholmondeley-Pennell’s ** Fishing” 
the following very good table giving the comparative weights and 
lengths of carp: 

Length. | Weight. || Length. | Weight. | Length. | Weight. 

Inches. | Lbs. Oz. || Inches. | Lbs. Oz. || Inches. | Lbs. O2. 
9 | 72 | 17 3 | 25 | 240) 163 

10 | ial |] 18 3 142 || As al. i 
aT 142 19 4.9) | OT eel OMe 
1}. | ah BES) 20 5 52 || 28 | 14 10 
ial wage aoe 21 | 6 24 | 99 | 15 4 
14 ip ace 22 a ie 30 16 0 
15 ye | 23 Sivas 
16 9 Ms Od gi 3k 

| | | | | | | | 

THE COMMON NAME. 

For the sake of completeness a word as to the name of the carp may 
not be out of place. According to Day (1880-1884, p. 159): 

Carp has been derived from the Greek term ‘‘kuprinos,”’ itself said to be from 

‘‘kupris’’ or ‘‘Cyprus,’? where Aphrodite or Venus was first worshiped, and may 

have been given to this fish in order to symbolize its extraordinary fecundity. 

Holme (1688) gives seizling as yearlings, next a sprole or sprale from 2 years of age, 

terms taken from Gesner’s Swiss names of this fish, they not being called ‘ karpf’’ 

until 4 years old. In the last century we are told (Whole Art of Fishing, 1719) it 

was called the fresh-water foa and queen of rivers. Cerpyn, Welch. De Karper, Dutch. 

La carpe, French. 

In the United States it has come to be generally known as the Ger- 
man carp, because of its importance in Germany and its introduction 
here from that country. Some protest has been made against the use 
of the name, as the carp is not in the strict sense a German or even a 
European fish, but, like the term English sparrow, it is a name that is 
likely to persist. Both of these names are historically appropriate, so 
far as we are concerned, since they serve to indicate the source of the 
first“ lots of each species introduced. In ordinary usage, however, 
simply the word ‘‘carp” is used, and it is so that the fish is known 

commercially. 

aThis is leaving out of consideration the rather doubtful introduction of carp into the Hudson 

River from France by Captain Robinson about 1880 (see p. 540). 



THE GERMAN CARP IN THE UNITED STATES. 537 

THE CARP IN EUROPE. 

The little that is known of the early history of the carp is given, 
with shght variation, in nearly all works which treat of the fish, and 
as I have nothing to add I shall here give merely a brief summary. 
There seems to be a general agreement that carp were indigenous to 
the temperate portions of Asia; and they had probably spread into 
southeastern Europe before the Christian era. Aristotle speaks of it 
as *‘a river fish without a tongue, but having a fleshy roof to its 
mouth; as producing eggs five or six times a year, especially under 
the influence of the stars; as having eggs about the size of millet seed; 

and as being occasionally struck by the dog-star when swimming near 
the surface” (Houghton, 1879, p.,15). It is also mentioned by a num- 
ber of other writers of early times and is spoken of as an excellent 

article of food. 
The carp probably came into western Europe by easy stages. Hes- 

sel states that its culture in Austria can be traced back as far as the 
year 1227, and it 1s claimed to have been introduced into Germany and 
France two or three decades later (1258). The extensive ponds at 
Wittingau, in Bohemia, were begun as early as 1367. Carp culture 
was carried on especially in connection with monasteries and on a 
number of large estates, and has come to be an important commercial 
industry, especiaily in Austria-Hungary and Prussia. It is said that 

-an acre of water suitable for carp culture will rent for as much as an 
acre of land. The fish’s range has gradually extended in Europe, 
until now it is found over practically the whole of the continent from 
Italy to Sweden and Norway, and from France and the British Isles 
to Russia and the boundaries of eastern Siberia. It does not do so 
well, however, and is little cultivated, in the more northern portions 
of its range, such as Scotland, Sweaen, Norway, Finland, ete. 

Peyrer (1876, p. 615) states that in Austria the ‘‘ Danube carp” 
was once a favorite and cheap food of the common people, but that 
its numbers have become greatly decreased. A writer (Anonymous, 

1880) whose paper has been translated in the Report of the United 
States Fish Commission for 1878, and Veckenstedt (1880) have given 
good descriptions of the carp fisheries of the Peitz Lakes in Nether 
Lusatia, some 60 to 80 miles to the southeast of Berlin. There are 

some 76 of these lakes, which are a royal domain and are rented to a 
private individual at an annual return equivalent to $12,870. The 
ponds are drawn in October, and this is the occasion for a general 
holiday in the region. The drawing off of the water is begun three 
weeks beforehand, and when the fish have congregated in the deeper 
places they are taken by means of large drag-nets, or seines, capable of 
holding 5,000 pounds of fish. At Cottbus, a near-by city, meets the 
so-called ** Carp Exchange,” composed of buyers from the large firms 
in Halle, Leipzig, Dresden, Magdeburg, Posen, Berlin, etc. The 
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raisers also convene to determine the price that shall be asked for carp. 
It is stated that from 200,000 to 300,000 fish are sold at Cottbus in a 
season, representing an aggregate weight of 800,000 to 1,000,000 
pounds. After being weighed the fish are transferred to perforated 
boats—what we would call live-cars—and are transported down the 
canals and rivers to the large cities, where they are to be consumed. 
This is a slow and laborious journey, the cars cften having to be car- 
ried over shallow places on rollers, and a week is required to get the 
fish to Berlin, while to reach Hamburg and Madgeburg takes four or 
five weeks. This is in striking contrast to our method of packing the 
fish in ice and shipping them 500 miles or more to market in a couple 
of days. The German method has the advantage of getting them there 
alive. 

Just when and whence the carp came into England is not known. 
It is generally conceded to have reached there, however, between 1051, 

when it was not mentioned in the Anglo-Saxen Dictionary of Ailfric, 
and 1486, the date of first publication of the ‘‘ Boke of St. Albans,” 
where it is spoken of as ‘‘a deyntous fysshe: but there ben but 
fewe in Englonde” (see p. 529). Linnzus puts the date of intro- 
duction into England as 1600, and it is sometimes attributed to Mas- 
eall@ in 1514; but probably he is responsible only for the extension of 
the range into Sussex (Day, 1880-1884, p. 163). In the privy purse 
expenses of King Henry VIII, in 1532, various entries are made of 
rewards to persons for bringing ‘“‘carpes to the king” (Yarrell, 1836, 
vol. i, p. 306, from Pickering’s edition of Walton, p. 207, note). All 
recent writers agree that the oft-quoted ‘‘doggerel lines of— 

‘Turkies, carp, hop, pickerel, and beer 

Came into England all in one year’ 

may be considered interesting as verses, but not faithful representa- 

tions of facts.” 
Day (1880-1884, p. 163) gives the date of the introduction of carp 

into Sweden as 1560? and into Denmark as 1660; but de Broca (1876, 

p. 279, footnote) says they were taken to Denmark more than a hun- 
dred years earlier, in 1550, by Pierre Oxe. Malmgren (1883), in an 
address to the bureau of agriculture of the imperial senate of Finland, 
advises against any attempt to raise carp in that country, as he thinks 
that on account of the climatic conditions it would not pay. They 
were introduced into Finland in 1861, when Chamberlain Baron y. 
Linder placed some in the ponds of his estate of Svarta, but they are 
said to have died out after a few-years. Some attempts were made 
prior to 1861, but they were all failures. Malmgren says that Hol- 
stein and Courland are the most northerly countries where carp culture 

aSometimes written ‘‘ Marshall.” 

vIn his “Fishes of Malabar,’? Day (1865, p. xii) remarks: “ Block observes that in his time, 1782, 

owing to the degeneration of the speciesin the north, due to the coldness of the climate, several 

vessels were yearly dispatched from Prussia to Stockholm with further supplies of live carp.” 
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is successfully carried on, and that even in Schleswig the people com- 
plain of lack of suecess. Nevertheless, ‘‘in 1879 a landed proprietor 
in Schoren [the most southerly Province of Sweden] commenced to 
raise carp in ponds; and there is a reasonable prospect that this kind 
of fish culture, if carried on rationally and cautiously, will prove 
profitable, because carp can easily stand the climate in the southern 
part of Sweden” (op. cit., p. 377). However, all attempts of King 
John III to raise carp on the island of Oeland proved futile. 

In Norway carp were, when Malmgren wrote, acclimatized in only 
two places—near Farsund, in the southernmost part of the country, 
and at Milde, near Bergen. In Russia they were said to be found in 
some of the imperial ponds near St. Petersburg and near the convent 
of Walamo, but there was no attempt at carp culture. 

These records of the northerly extension of the carp in Europe are 
of interest when we compare them with its distribution in North 

America. 

INTRODUCTION AND DISTRIBUTION OF CARP IN THE UNITED 

STATES. 

It is uncertain when the first carp were introduced into the United 
States. This may have been done at any time by private individuals, 
though if such was the case the fish were probably only kept in tanks 
or small ponds as curiosities, for it is certain that with the exception of 
their establishment in California they never gained a general distribu- 
tion or attracted much attention until their successful introduction by 
the Fish Commission in 1877. Certain early writers mention the 
presence of carp in American waters, but there can be little or no 

doubt that they have misapplied the name to some native fish. Thus, 
in the Report of the Commissioners of Fisheries of Massachusetts 
(Massachusetts, 1866), quoting the early colonists of New England, 

occur the following lines in reference to the Connecticut River: 

In it swim salmon, sturgeon, carp, and eels, 

Above fly cranes, geese, ducks, herons, and teals. 

And again, in his history of the Fisheries of Chesapeake Bay and its 
Tributaries, McDonald (1887) takes from the diary of Col. William 
Cabell, of ‘‘ Union Hill,” Nelson County, Va., the statement: 

1769, Oct. 25: Caught 2 fine carp in our traps. 

These traps were set in the James River, and in this case at least 
we can easily see what fish may have been mistaken for the earp, since 
the so-called carp-sucker (Carpiodes cyprinus), which in a superficial 
way greatly resembles the true carp, occurs abundantly in the waters 
of that region. A much more recent case is given by Clark (1887, p. 
735), who takes from Ricketson’s History of New Bedford (Massa- 
chusetts) the statement following. 

41858, p. 403. 



540 REPORT OF THE COMMISSIONER OF FISHERIES. 

In 1858 the varieties [of fishes] to be found in the waters of New Bedford were: 

Fresh-water: Trout, perch (white, red, yellow), pickerel, chub, carp, silverfish, 

minnow, hornpout, eel, clam. 

But as other evidence of the occurrence of the carp in Minseoc inert: 

at that time is lacking, we must again conclude that the identification 
was at fault. 

In 1842, however, the name of the carp appears in scientific literature, 
being included by De Kay (pp. 188-190) in his list of the fishes of New 
York. He remarks upon its introduction as follows (p. 189): 

Tam not aware that any attempt has been made to introduce the carp into this 

country previous to the year 1831, which, it will be seen by the following letter from 

Henry Robinson, esq., of Newburgh, Orange County [New York], was attended 

with complete success. 
‘“‘T brought the carp from France in the years 1831 and 1832, some 2 or 3 dozen at 

a time, and generally lost one-third on the passage. I probably put into my ponds 

6 or 7 dozen. ’ They soon increased to a surprising degree, and I have now more than 

suflicient for family use. I have not paid much attention to their habits, but I have 

noticed that they spawn twice a year; first about the middle of May, and again in 

July. It is said in France that they spawn three times, but I have not observed it. 

During the period of spawning, which lasts about ten days, it is very amusing to 

watch their operations. They come up to the surface, and the females deposit their 

spawn along the sides of the pond among the grass, where they are impregnated by 

the males as they are emitted. During this process, they keep the sides of the pond 

in a foam with their gambols, and it is not difficult at that time to take them with 

your hands. They grow quickly, reaching 3 or 4 inches the first year, but after that 

time their growth is very slow. The largest I have taken yet have not exceeded 10 

or 11 inches, my ponds being too small for them to equal the size of those you see in 

Europe. They are very shy of the hook; I generally bait with small pieces of fresh 

bread, (of which they are very fond, ) made up into small pills with the fingers, and 

at the same time drop a small piece of bread into the water near the hook, when they 

bite readily. My ponds are supplied by springs of pure and clear water, but they 

keep the water in such a state that they cannot be seen at the bottom. 

‘For the last four years past, I have put from 1 to 2 dozen carp every spring in the 

Hudson river near my residence. They have increased so much that our fishermen 

frequently take them in their nets. They are larger than those in my ponds.” 

There are several other references in the literature to apparently 

the same introduction. In the Transactions of the American Institute 

(1851) for 1850, page 397, in a discussion before the Farmers’ Club, 
we find the following: 

Mr. Mrias.—We are pleased to see among us Captain Robinson, of Newburgh, who 

brought the Carp from England several years ago—thus conferring a great benefit 

upon his country by adding a fish before that unknown in our waters. 

Captain Rosryson.—I brought the Carp from France about seven“ years ago, put 

them into our Hudson river, and obtained protection for them from our Legislature, 

which passed a law imposing a fine of $50 for destroying one of them. I put in Gold 

Fish at the same time. Now some of these Carps will weigh 2 pounds, and some of 

the Gold Fish, which are a species of Carp, are quite large, some of them being pure 

silvery white. Both kinds are multiplying rapidly. 

a There is here a discrepancy in the date. If, as Robinson says in his letter to De Kay (above), he 

brought the carp to this country in 1831-82, seventeen years would come nearer to it than seven. 

b This discussion is noted by E. E. Shears (1882). 
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From both the preceding quotations it appears that Captain Robin- 

son had been planting young carp in the Hudson regularly since their 
establishment in his pond. According to a writer in Forest and 
Stream, who signs himself ‘* R.” (1874), these were further augmented 
afew years before that date by the bursting of the dams of Captain 

Robinson’s ponds. He says: 

More than fifty years ago” Captain Henry Robinson, owner of one of the Havre 

packets, brought the first carp and goldfish to this country from France. He placed 

them in a small pond on his place in the southern part of this village [Newburgh, 

N.Y.]. Several years ago, when the dam of the pond broke away, many of the fish 

escaped into the river. They appear to multiply very rapidly, and any number 

might be obtained from the fishermen about the bay. 

Finally, inthe Bulletin of the United States Fish Commission for 

1882, we find the following letter (dated New York, May 31, 1882), to 
Professor Baird from Mr. Barnet Phillips (1883): 

To-day Mr. James Benkard, vice-president of our fish cultural association, told me 

that his grandfather, Capt. Henry Robinson, had, about 1830, first brought carp from 

Holland [sic] and put them in his ponds at Newburg, and that he had therefore 

reason to suppose that the carp in the Hudson were derived from these. In Frank 

Forester’s ‘‘ Fish and Fishing,’’ of 1849, page 166, you may find a statement to this 

effect, which Mr. Benkard says is substantially correct. 

I have thought these data might be useful when the whole history of the carp 

in American waters is to be written up. 

In spite of the positive statements in the foregoing quotations there 
still seems to be some question as to whether the true carp was found 
in the Hudson prior to the time of its introduction into the country 
by the Fish Commission. In the letter to Professor Baird from 
Mr. Shears (1882), dated January 26, 1881, and already quoted, he 
says: 

I notice that the gold-fish are quite plenty in the river in this vicinity [Coxsackie, 

Greene County, N. Y.]; also a fish about the sizeand shape, which is called a silver- 

fish, but they do not correspond to Captain R[obinson]’s description of the silver-fish. 

These are nearly or quite as dark asa rock-bass. JI have seen none that would weigh 

over one pound andahalf. When caught in fykes by the fishermen, they are usually 

pronounced unfit to eat and thrown back in the river. However, last fall I saw 

them peddled through the streets, and the fishermen told me they could catch 

scarcely any other kind, and they sold as well as perch or bass. I have not had an 

opportunity to taste any of them, therefore am no judge of their flavor. 

It is to be noted that he makes no mention of the carp. That Pro- 
fessor Baird was inclined to the opinion that there were no true carp 
in the Hudson is shown by the following paragraph taken from his 
report for 1877 (U. S. Fish Commission Report, 1879, p. *43): 

Considerable discussion has arisen as to the person to whom the introduction of 

the carp into America is due; indeed, it is claimed that this was done many years 

ago. Certain fish-ponds on the Hudson River are said to have been emptied of their 

contents by a sudden freshet, one, as a eNOS the Hudson is now full of what 

a Here, again, ieee is a discrepancy in the ane The aortic tion of the fish could not haye been 

more than forty-three years before. 
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is called the carp and sold as such in the New York market. I have not yet, how- 

ever, been able to find a single fish among those sold as carp which is really any 

other than the common gold-fish, reverted to its original normal condition. Indeed, 

in the olivaceous fish caught in great numbers in the Hudson there are usually found 
precisely similar specimens of white, red, and all intermediate conditions. While, 

therefore, I can not say that no genuine carp were transferred to the Hudson, none 

have come under my observation; and it has occurred to me as possible that the 
Prussian carp, Cyprinus carassius, L., may have been the one introduced, or possibly 

the hybrid progeny of this and the true carp may have been gradually mixed with 

the gold-fish. 

If we could know whether the description given by De Kay (1842, 
p. 188) was made by him from specimens taken in New York, or 
whether he merely copied what he gives from some European writer, 
we might be able to throw some light on this subject. Certain it is 
that his description disagrees in a number of points with that of the 
true Cyprinus carpio, but it is apparent that some of these are inac- 
curacies, as they do not agree either with the Prussian (or crucian) 
carp or with the hybrid, the so-called Cyprinus kollarii. The most 
important points in this connection are, perhaps, that he gives the 
length as 6 to 12 inches, and describes the ‘‘nape and back” as *‘ris- 
ing suddenly.” True carp in the second or third year, under ordi- 
nary conditions, should attain a length of more than 6 to 12 inches, 
while the hybrid rarely exceeds 8 inches in length (Seeley, 1886, p. 
104). It is noteworthy, too, that Captain Robinson in his letter to 
De Kay (p. 540) states that his fish grew quickly, reaching 3 or 4 
inches the first year, but after that time their growth was very slow, 
while the largest he had taken from his pond did not exceed 10 or 11 
inches. He adds, however, that those subsequently taken from the 
river were larger than those in his ponds. . 

Even more significant, it seems to me, however, is the statement 

that the nape and back rise suddenly, for though this may be in some 
of the more highly cultivated races of carp, it is not usually the case, 
especially when they have bred out of the confinement of ponds for a 
time, where no artificial selection is made. On the other hand, the 

description forcibly suggests the broad shape of the hybrid mentioned, 
which in outline approaches the crucian or Prussian carp, Carassius 
vulgaris. That this last is not the fish meant by De Kay is shown by 
his statement that the fish has four barbels. 

As matters stand, we shall probably never know whether the fish 
brought over by Captain Robinson were true carp or whether he hap- 
pened when procuring the fish in France to get hold of specimens of 
the hybrid form, which occurs in abundance in many parts of Europe. 
It makes little difference which they were, however, since the com- 
paratively little stock in the fresh waters of southeastern New York 
could have little influence on the multitude of fish, from a new impor- 
tation, which was spread broadcast over the country a few years later. 
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The circumstances attending the successful introduction of the 
seale carp into California, in 1872, by Mr. J. A. Poppe, of Sonoma, are 
better known. Mr. Poppe left California for Germany in the spring 
of 1872. Ata place called Reinfeld, in Holstein, he procured 83 carp 
of various ages and sizes (cf. Poppe, R. A., 1880, p. 663), the three 

largest of which were 2 feet or more in length, the smallest ‘the 
length of an ordinary steel pen.” ‘The fish were placed in 22-gallon 
tanks arranged one above the other, so that the water flowed down 
from the highest to the lowest, when it was dipped back to the top. 
These were put aboard a steamer for New York. Many of the carp 
died on the way, the larger ones going first, and only 8 reached New 
York alive. These were taken across the continent to San Francisco 
in safety, but 3 more were lost before reaching Sonoma, where Mr. 
Poppe arrived on the 5th of August, 1872, with only 5 of the smallest 
of the 83 fish with which he started. Ponds had already been pre- 
pared, and the surviving carp were placed in them at once. They did 
well from the first, and, according to Mr. Poppe in the report men- 
tioned above, they spawned the next spring, by which time they had 
reached a length of 16 inches! It was estimated that in May (1878 
there were in the ponds over 3,000 young carp. The young fish were 
sold to farmers throughout California and adjacent states, and some 
were shipped even to Honolulu and Central America. The report 
gives a list of persons in Sonoma County who undertook the culture 
of the fish, and states that at that time (presumably 1878) Los Angeles, 
San Bernardino, and the adjacent counties in the southern part of the 
state were well supplied with the fish, and reports were coming in 
from all quarters that they were doing remarkably well. 

There seems to be some question, also, as to whether the fish intro- 
duced by Mr. Poppe were a pure strain, for Professor Baird (U. 5. 
Fish Commission Report, 1879, p. *44), who examined some specimens 

that were sent to him, says: 

These are scale carp, apparently somewhat hybridized; at least, they do not pre- 

sent the characteristics of the pure breed brought by Mr. Hessel: 

He here refers to the fish introduced under the direction of the 
Fish Commission, the subject which we will now consider. 

The question of the introduction of the carp into the United States 
was taken up by the Fish Commission within a few years after the 
organization of that Bureau. The first mention of it occurs in the 
report for the years 1872 and 1873 (U. S. Fish Commission Report, 
1874, pp. Ixxvi, Ixxvii) under ‘‘ Fishes especially worthy of cultiva- 
tion.” Professor Baird, at that time Commissioner, there says: 

Sufiicient attention has not been paid in the United States to the introduction of 
the European carp as a food-fish, and yet it is quite safe to say that there is no other 

a Goode (1888, p. 417) says: ‘‘Those [carp] introduced into California a few years ago by Mr. Popp 

were an inferior strain of Scale Carp.’’ 



544 REPORT OF THE COMMISSIONER OF FISHERIES. 

species that promises so great a return in limited waters. It has the pre-eminent 

advantage over such fish as the black bass, trout, grayling, &c., that it is a vegetable 

feeder, and, although not disdaining animal matters, can thrive very well upon 

aquatic vegetation alone. On this account it can be kept in tanks, small ponds, «c., 

and avery much larger weight obtained, without expense, than in the case of the 

other kinds indicated. 

It is on this account that its culture has been continued for centuries. It is also a 

mistake to compare the flesh with that of the ordinary Cyprinide of the United 

States, such as suckers, chubs, and the like, the flesh of the genuine carp (Cyprinus 

carpio) being firm, flaky, and in some varieties almost equal to the European trout. 

It was not the intention of the Fish Commission to introduce the 
carp into waters that were already stocked with good native species, 
nor was it claimed that the carp was superior to the majority of our 
indigenous food fish. But it was believed that it could be successfully 
raised in many sections of our country not favorable to the growth of 
better fish. In this connection Professor Baird remarks in a subse- 
quent report (U. 5. Fish Commission Report, 1879, p. *41): 

There are several species of American Catostomidx which might in all probability 

answer in some measure, if not fully, in place of the carp. Among them are espe- 

cially the buffalo fish, a large sucker, the flesh of which is much esteemed. As, 

however, some special varieties of carp have been developed and had their instinct 

of domestication established, while experiments on our indigenous species are scarcely 

yet tried, there is no reason why time should be lost with the less proved species. 

In another place (U.S. Fish Commission Report 1878-4 and 1874-5, 
p- Xxxvi) he enumerates the good qualities of the carp which made it a 
desirable species for cultural purposes in the United States. These 

are given as follows: 

1. Fecundity and adaptability to the processes of artificial propagation. 

2. Living largely on a vegetable diet. 

3. Hardiness in all stages of growth. 

4. Adaptability to conditions unfavorable to any equally palatable American fish 

and to very varied climates. 
5. Rapid growth. 

6. Harmlessness in its relation to other fishes. 

7. Ability to populate waters to their greatest extent. 

8. Good table qualities. 

Nearly all, if not all, of our American food fishes are carnivorous, 
preying for the most part upon smaller fish of all kinds. The increase 
of these forms is therefore necessarily limited, especially in small 
bodies of water, where it is difficult to keep them supplied with food. 
The large-mouthed black bass (J//cropterus salmoides), which has been 
extensively used for stocking rivers and lakes throughout the country, 
is a good example. But where strictly a food fish was required, it 
seemed that one at least in large part a vegetable feeder possessed far 

greater advantages, and, as stated above, no native fish answered these 
requirements so well as the carp. 

In the winter of 1876-77, Mr. Rudolph Hessel, in the interests of 
the Fish Commission, as an initial experiment shipped carp from 
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Bremen to Baltimore, but, owing to a storm of unusual severity to 

which the vessel was exposed, all were lost on the way. Heimmediately 
returned to Europe, however, where, at Héchst, near Frankfurt, he pro- 
cured another lot of fish. These he succeeded in bringing in safety to 
New York, and on May 26, 1877, they were placed in ponds in Druid 
Hill Park, Baltimore. This lot consisted of 345 fish, of which 227 were 

naked and mirror carp, and 118 were common scale carp. The ponds 
at Druid Hill Park not being sufficient for the proper care of the fish, 
Congress allowed use to be made of the Babcock Lakes in the Monu- 
ment lot, in the city of Washington, and appropriated the sum of 
5,000 to put these in proper condition. In the following spring 
these ponds were ready for the reception of the fish, and 65 leather 
carp and 48 scale carp were transferred to them from the Druid Hill 
Park ponds. 

The fish that remained in Baltimore, under the care of Mr. T. B. 

Ferguson, spawned in 1878, but some gold-fish had entered the pond 
accidentally, and the carp hybridized with these, so that instead of hay- 
ing young true carp there were some 2,000 hybrid young. These 
were destroyed as being worthless. The results-were more satisfac- 
tory in 1879, in which year about 6,000 young were reared. Of these, 
2,750 were distributed to applicants throughout Maryland, the 
remainder in other states. In this year the fish in the ponds at 
Washington spawned for the first time, and about 6,000 were also 
reared there. Altogether, in 1879, some 12,265 carp were distributed 

to over 300 persons in 25 states and territories. Among the recipients 
were various state commissioners, who redistributed their fish to 

applicants in their respective states. 
Applications for carp had begun to come in as early as the fall of 

1876, and the number increased rapidly in the succeeding years. In 
1877 there were 22 applications, in 1878 144, and in 1879 235, while in 

1880 there were nearly 2,000. 

In 1879 new ponds were constructed at Druid Hill Park, and it was 
in this year, also, that a new importation of carp was made from Ger- 

many. These were brought over by Dr. O. Finsch (1882), a German 
naturalist, who obtained 100 mirrer carp from Mr. Eckhardt, of Liib- 

binchen. These were smail fish, a year and a half old and only 6 to 8 
inches long. Only 23 reached New York alive, although the water 
was aerated by pumping air into it, and ice was used to keep the tem- 
perature down. ‘The fish were shipped from Hamburg in coal-oil bar- 
rels, and Dr. Finsch attributes the large mortality to the fact that one 
of the barrels was not clean, and to the warm weather. The survivors 

arrived in New York on the 6th of May, whence they were shipped to 
Washington without loss and turned over to Mr. Hessel, the superin- 
tendent of the Washington ponds. 

F.C. 1904—35 
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In the succeeding years the demand for carp steadily increased, and 
the fish were furnished in great numbers by the Fish Commission, 
bemg sent to all parts of the United States, and some shipments | 
being made to other countries. We find in the reports of the Commis- 
sion that in several successive years carp were sent to Canada, and in 
1882” they were also distributed to persons in Ecuador, Costa Rica, 
and the City of Mexico. In 1882 over 7,000 applications for carp 
were filed, and 5,758 applicants were supplied with 15 to 20 carp each, 
143,696 fish being distributed in this way. With an appropriation of 
612,000 made by the Forty-sixth Congress, the breeding ponds were 
extended until there were some 20 acres of ponds devoted to raising 
this fish. 

In this year, also, an attempt was made to bring carp eggs to this 
country. On May 31, Mr. George Eckhardt arrived from Germany 
with two cases of carp eggs, packed after a method that had been 
found successful for transportation for shorter distances; but when 
the eggs were examined here they were found to be dead and covered 
with fungus. The effort had been made only as an experiment, and 
was so far unsuccessful, on account of the long time required for the 
journey, that it was not repeated. Another importation of the adult 
fish, however, is recorded in 1882, when, as a return for favors extended | 

to the Deutsche Fischerei-Verein, Herr von Behr forwarded to the ~ 

Commission a number of the so-called blue carp, ‘‘a variety believed 
to be of particular interest, and which has not been hitherto cultivated 
by the Commission.” When these arrived on January 4, 1882, it was 
found that 19 of them were of ‘‘ pure blood,” while 4 were hybrids. 
The hybrids were destroyed and the others turned into the Govern- 
ment ponds. 

As illustrating how thoroughly carp were disseminated throughout 
the United States in these early years of its introduction, the data for 
1883 furnish an interesting example. In that year carp were sent into 
298 of the 301 Congressional districts, representing 1,478 counties; in 
this way 260,000 carp were distributed, in lots of 20, to 9,872 applicants. 
The distributions continued large until about 1890, when they began 
to diminish, and were finally discontinued in 1897. The following 

table gives the approximate figures for the distribution from 1880 to 
1896: 

«Records taken from United States Fish Commission reports have reference to fiscal years begin- 

ning July 1. Distributions of carp were made in the fall of the calendar year preceding the date 

designating the fiscal year—i. e., distributions in the fiscal year 1882 were made in the fall of the cal- 

endar year 1881. 
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Carp distributed by the United States Fish Commission. 

Res eae, Number SA et: Number 
Fiseal year. of fish. Fiscal year. oftishi 

BOO eae teeters scs.c2 mescees seseseee so 12, 265 BSOE A ctaciscthereaae efatartlscereeaierelate alors sie ee 170, 402 
LSE Qa oe Cea) AO ee ee Se ee Se GBs G5 7 SOO bec erciets Sa leertncy- ms eae seni sp eae 26, 316 
its} e. 5 Sais SS ee ee eee TASHGIG | LOOM sm ~ ctoreyslere sate eieeieel= seiciele se s/smeraieiaige 3338, 809 
CRB See ae nO See eee ee ee a eee SOO RTEBN BOR ees fo oe SS. aon set sami Soe go ees 157, 093 
epee ee aes atecoi ao a's Sisyoe cle siaisinte ehrerateice a G2 QOOT | eA SOS «cman cae s|sisiesie s,s cee om occas eee 72, 481 
GR eats fale ions das Sess sepse ees RG Te SA Ge WL BOM ie 2) (aa datats einisictatee wis -. ta dele<stlao acme 47, 757 
PSS Ope ate ee ere eteniaoiate oraicicieies Bose eo cie we seine DAO OAS ROU O iam cee cote see ciated ee ceinte sate erseetas 33, 935 

ROSES ats I Imp 5 as iS trcis e Swe nwsiete Be eleaaie fey USS GON SOGOme ok ese ee eee scene 87, 203 
Js telel SeCR SEE eC EEO eae WE Naee cers te ne See ee | 175,410 

| 

aIn 1894 400,000 young carp were used for feeding bass. 

bIn 1896 about 600,000 young carp were used for feeding bass, and since that date all the carp 

hatched by the Government have been used for the same purpose. 

At the present time the carp has come to have a very general dis- 
tribution, especially in the temperate portions of the world. Its 
distribution in Asia and Europe has already been mentioned (p. 537). 

It is now found in abundance all over the United States wherever the 
waters are at all suitable. Many were sent to Canada by this Govern- 
ment shortly after the introduction of the species, but with the excep- 
tion of some of the waters of Ontario, especially in the vicinity of the 
Great Lakes, it does not appear to have become very abundant, owing 
without doubt to the coldness of the waters. From this country a num- 
ber of lots were sent to Ecuador, Costa Rica, and Mexico, where it was 
said to be thriving. It was introduced into the Hawaiian Islands from 
California, and Cobb (1902, p. 452) reports it as being found now on 
the islands of Maui and Kauai. On the former it is quite common in 
the irrigation ditches near Wailuku, where it is said to have been first 
planted. The fish are not often sold, as they are not popular with the 
whites and natives on account of their muddy flavor, but they are 
caught and eaten by the Japanese and Chinese. 

In reference more particularly to the history of the carp in the 
Great Lakes region, there can be little doubt that prior to 1879 there 
were no carp here. In that year the first distribution was made by the 
United States Fish Commission, and those who received fish were 6 
applicants in Ohio, 5 in Indiana, 2 in Illinois, and 1 in Wisconsin. In 
the following year a large number of persons in these states received 
carp either directly from the United States Commission or indirectly 
through their state commissions, and the real introduction of this fish 
into the waters of the Great Lakes basin may be said to date practi- 
eally from that year. This was only twenty-five years ago, and the 
wonderful increase of carp since that time is in many ways compara- 
ble to that of the English sparrow in this country. 

The distribution of carp in 1880 did not take place until late in the 
year—in November for the most part—and it is not likely that many 
reached the public waters that fall. Many of them surely did so the 
following season, however, to say nothing of those that were planted 
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there directly by the government and state commissions. There was at 
this time a fever of enthusiasm for carp culture throughout all parts 
of the United States. From the time of the proposed introduction 
the Fish Commission had published many papers, including a number 
of translations of German articles, giving much information on the 
habits of the carp and its desirable qualities, and explicit directions as 
to the methods in vogue in raising carp in Germany, where this indus- 

try is most important. The newspapers took the matter up and were 
loud in its praises, but neglected to give so large a share of attention 
to the practical side of the question—to the care and attention the 
fish should have in order to make the venture a success. Most men 
are interested at once when they think there is a chance of getting 
something for nothing, and here seemed to be an opportunity to have 
a perpetual supply of fresh fish for anyone who had land with any 
kind of a mud hole on it that would hold a few bucketfuls of water. 
Accordingly applications for carp piled in, and were filled as soon as 
possible. Asa result of ignorance and neglect, a large proportion of 
these fish or their offspring were soon undoubtedly in the public 
waters—largely from the br lide of dams of improperlyeconstructed 
ponds, and two years later (in 1883) came reports of their being taken 
in considerable numbers by fishermen in the rivers and lakes. 

Besides the stocking of the public waters which occurred accident- 
ally, many fish were also purposely planted inthem. In 1881 the Ohio 
State Fish Commission put 40 carp into the Maumee River (Ohio Fish 
Commission Report, 1882, p. 14385), and in May of the same year some 

were planted in Ten Mile Creek. These were 24 inches long when 
liberated, and it is reported that in the following September and 
October a number were caught which would weigh 43 to 5 pounds, 
while one had a weight of 8 pounds. In the same report we read that 
12 carp were given to Mr. Charles Carpenter, of Kelleys Island, which 
is in the very midst of the breeding grounds of the white-fish, and 17 
to Mr. Edward Lockwood, on the (Catawba) Peninsula. Both of these 
lots doubtless contributed sooner or later to stock the lake. Indeed, 

one of the first lots of carp sent out from Washington was in Novem- 
ber, 1879, to Mr. Lewis Leppelman, Fremont, Ohio (Smiley, 1886, 

p. 792), which is on the Sandusky River, and probably there is no 
place in the United States to-day where carp are much more abundant 
than in the waters of Sandusky River and Bay. In July, 1883, how- 

ever, Mr. Leppelman thought he still had all his fish, so they could 
not have contributed to the first stocking of the river and lake. 

One of the earliest records I find of the taking of carp in Lake Erie, 
where they are now so abundant, is given in a compilation by Mr. 
}. W. Smiley (1886, p. 738) among the statements of those who 
received carp of the Fish Commission. This is the statement of J.C. 
Sterling, of Monroe, Mich., December 10, 1883, that one of the 
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Monroe fishermen found in his catch-of white-fish the previous week 
a fine specimen of German carp which weighed 32 pounds. The pound 
from which the fish was taken was in Lake Erie, about three-fourths of 
a mile out from the mouth of Raisin River. I was unable to learn 

from the fisbermen of this region the exact year when they began to 
catch carp, but all agreed that it was ‘‘in the early eighties.” I was 
told that when the first carp were taken no one about the fish houses 
knew what they were, and they were kept on exhibition in tubs as 

curiosities. It is needless to say that they are no curiosity there now, 
when hundreds of tons are shipped from a single place in the course 
of a year. 

About this same time carp began to be taken by the fishermen in the 
waters of the Mississippi River and its tributaries. Early in July, 
1883, a fisherman at Naples, [l., on the Illinois River, caught a mirror 

carp weighing 5 pounds. At Pekin a mirror carp was taken which 

weighed 6 pounds, and at Meredosia, also on the Hlinois River, another, 
with a weight of 8 pounds (Illinois Fish Commission Report for 
1883, pp. 10-12). Carp which had escaped from ponds were also taken 

at or near Hannibal, on the Mississippi, and young carp were taken at 
Quincy. Their numbers have increased to a remarkable extent, until 
now the carp forms the most important fishery product of Illinois. 

The Great Lakes are, on the whole, not well suited to carp. Their 

sandy or rocky bottoms near shore are hard and wave beaten, and 
“support at the best a very scanty vegetation, while they slope off so 
quickly to a considerable depth that the sun has little chance to raise 
the temperature of the shallow water to that degree of warmth most 

favorable for these fish. The western end of Lake Erie and Lake St. 
Clair, especially at its upper end, on the broad delta formed by the 
St. Clair River and known as the St. Clair Flats, are exceptions. In 

the latter place the shallow bays often possess soft, muddy bottoms, 
and are filled with animal and plant life similar to that found in the 
smalier inland lakes. These conditions suit the carp well, and it is 
found there in great abundance. Even better are the conditions in 

Lake Erie, for the whole upper end of the lake is of inconsiderable 
depth, while into it open rivers and bays with hundreds of square 
miles of flat, muddy, reed-grown marshes, which furnish ideal feeding 

and breeding grounds for a fish like the carp. It is probable that the 
fish breed, for the most part at least, in the marshes; but they are 
often fully as abundant in the lake itself. Just what relation they 
have to the two places—to the marshes and to the open lake—has not 
been definitely determined, but the probability of their migration from 
one to the other, with possibly more or less regularity, will be dis- 
cussed later. 

The most extensive marshes connecting with Lake Erie ave those of 
Sandusky Bay and Sandusky River, which opens into it, the marshes 
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along the Portage River above. Port Clinton, at Menroe, Mich., and 
at places along the north shore. These last 1 have never had oppor- 
tunity to visit. Marshes of less extent occur at Erie, Pa., and at other 
places along the south shore. 

It must not be supposed from what has been said that the carp are 
by any means limited to the places mentioned in Lake Erie and Lake 
St. Clair and in the waters of the Mississippi River and its tributaries. 
As a matter of fact they are usually present in numbers in any of the 
inland lakes and streams of the region which are suitable for them, 
and especially near the mouths of many of the rivers emptying into 
the Great Lakes, which usually have more or less extensive marshes 
for some distance back. This is true of nearly all the streams which 
open into the lower end of Lake Huron, Lake St. Clair, and Lake 

Erie, and into the St. Clair and Detroit rivers, connecting them. It is 
due to a slight tilting of the earth’s crust to the southeast, which has 
caused the waters to flood the lower courses of the streams and pro- 
duce what are known as ‘‘ drowned channels.” The marshes along the 
western side of Michigan are probably due for the most part to a sim- 
pler cause. There the sand, which is thrown up by the waves and has 
been blown up into immense dunes, tends to choke up the mouths of 
the streams entering Lake Michigan, causing them to flood the country 
many miles back. Such marshes are found along the Kalamazoo, 
Black, and Grand rivers, and at Muskegon and other places along the 
lake, in all of which carp are plentiful. 

That the extensive carp fisheries are at present confined to so few 
localities results from a number of causes, among which is not so 
much the relative abundance of the fish as the ease with which it 
may be taken. The shallow shores of Lake Erie and the equally 
shallow bays of the St. Clair flats afford excellent places for hauling 
a seine—an operation which is often attended with great difficulty or is 
well nigh impossible in the marshes, where the bottom is soft and the 
water grown with weeds. Local laws also, in some places, interfere 
with the seining of carp. 

HABITS AND SPECIAL SENSES OF THE CARP. 

bserving wild carp under natural conditions requires much care 
and a great deal of patience. Under favorable circumstances, when 
not disturbed or alarmed, they may often be seen swimming lazily 
about among the weeds in shallow water, frequently with the dorsal 
fin projecting above the surface. Their mouths are constantly in 

motion as they breathe, taking in water and expelling it through the 
gills, and at the same time working about in the mud or over the sur- 

faces of the water plants for food. The resemblance of their mouths 
to that of the sucker is at such times especially apparent. In spite of 
the appearance of taking life so easily, they have nevertheless the 
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ability for quick and powerful movement, for, let anything give the 
fish the least fright, there is a twirl, a splash, and it is gone. It is, 
in fact, a strong and rapid swimmer when it puts forth the effort. 
One who has occasion to search for carp comes to be able to recognize 
them almost without fail just by the way they make this sudden break 
and dash away, evenif the water is so roily—as is often the case—that 
the fish can not be seen at all. If the water is more than a foot or so 
in depth, there is usually not a splash, although there is an audible 
sound, a sort of dull thud; the water boils up where the fish started 
with the first strong lash of its tail, and a disturbance of the water 

due to the rapid passage of the fleeing fish underneath shows the course 
as it dashes away. This it usually does in an almost straight line— 
that is, it does not zigzag about. If the water is clear, a glimpse of 
the fish may be caught; or, if among rushes or cat-tail flags, the move- 
ment of these indicates the line of retreat. If a considerable school 
of large carp is startled, and they go off in this way through the 
rushes, the whole surrounding growth will wave and rattle as if a 
sudden and erratic wind had struck it, the reeds twisting and bending 
in all directions at once. There are other fish, such as the fresh-water 

dog-fish (Ama calva) and some of the bass, which one will sometimes 
start up singly here and there among the rushes, and which will dart 
suddenly away; but anyone who ever chances to startle a school of 
carp in this way will have no trouble guessing the authors, if, indeed, 
it oecurs to him to attribute so much commotion to fish at all. 

This refers to carp intheopen. In ponds they become easily tamed, 
learn to come to a certain spot to be fed, and, it is said, will even take 

food from the hand. This tameness in small ponds probably depends 
not only upon the familiarity the fish come to have with the surround- 
ings and with people, but as well upon the fact that they are better 
fed and the struggle for existence is greatly reduced—their common 
enemies are absent, so that they get less exercise and tend to become 
more sluggish in temperament. To prevent this, it is the custom 
of European fish culturists to introduce into their ponds certain pre- 
daceous fish, such as pike, which keep the carp active and in good 
condition. 

That carp are wary is well known to fishermen, who speak of them 
as ‘‘ wise,” ‘* knowing,” and ‘‘eunning.” For this reason their capture 
is difficult. They usually avoid the ordinary form of set net, so that 
comparatively few are taken in fykes, traps, or pounds. Seines, once 
around them, are difficult to evade, and it is in this way that they are 
taken for the most part. But if a seine becomes torn or does not drag 
closely on the bottom they are quick to find the opening, while large 
numbers often escape by jumping out ef water and clearing the cork 
line. Day speaks of this characteristic of the carp in his work on the 
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Fishes of Great Britain and Ireland (1880-1884, p. 160). To use his 
words: 

The fisherman finds this fish an adept at escaping from nets, by burrowing below 

it, or springing over the corks, . .. So difficult is it to net that . . . one can well 

understand the Norfolk pen-men regarding it with mysterious awe, how its entrances 

and its exits into pieces of water puzzle them, and how, as Lubbock remarks, they 

consider it as something more than a fish, and look upon it as what the Scotch term 

“no cannie.”’ 

Although I have spoken above of the carp’s habit of ordinarily swim- 
ming about lazily and quietly, this is by no means always the case, for 
these fish often produce a considerable disturbance by their splashing. 
‘This is when they are feeding in shallow water, and will be discussed 

more fully when we come to consider the feeding habits. They also 
splash about considerably at the breeding time. 

Carp exhibit a marked tendency to go about in schools. In regions 
where they are abundant, it is usual to find either a large number ina 

given locality, or else none at all. That these schools are frequently 
of great size is apparent from the fact that several tons of carp are 
often taken at a single seine-haul along the shore of the open lake, 
which is rather more conclusive evidence than is afforded when they 
are taken in a bay or other partially inclosed place. 

Moderately warm, shallow waters with abundance of aquatic vegeta- 
tion, and deeper places to which the fish can retreat, are the most favor- 
able conditions for carp, and it is in such places that they multiply 
fastest and obtain their most rapid growth. In the hilly eastern part 
of the United States localities of this kind are relatively scarce, but the 
rivers and lakes of the Southern and Middle States, with their exten- 

sive bayous and marshes, come very close to the ideal conditions. 
This suitability is abundantly evidenced by the rapidity with which 
carp have taken possession of them, and have become in them, it might 
almost be said, the dominant piscine type. Nevertheless they are by 
no means confined to these waters which meet their requirements to 
the best advantage, but seem to be able to adapt themselves to a variety 
of conditions, though with less suecess. ‘Thus we find them invading 

to a certain extent the colder and deeper waters of the Great Tees 
though a few fathoms is a great depth for them, and I have no dee 
to show that they go to any extent into the deeper waters. They will 
live in small ponds fed by springs, where the temperature of the 

water always remains very low, but in such places their growth is slow 
and they are by no means so prolific as in warmer waters. On the 

other hand, they may sometimes be found living in mudholes, where 

it would not seem that they could obtain enough food forewmtence and 
where the temperature must at times in summer become comparatively 

high. They will live, and apparently do well, in waters that are 
strongly mineral. I saw, for example, a carp non in northern Ohio 
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fed by an artesian well so heavily charged with sulphur that what 
appeared to be free sulphur was deposited in the wooden trough 
which conducted the water from the pipe to the pond. It is said that 
they even occur in abundance in the brackish or semibrackish waters 
of the Atlantic coastal region (Townsend, in ‘* Discussion on Carp,” 
Transactions American Fisheries Society for 1901, p. 117); and Day 

(1880-1884, p. 163) states that ‘‘a considerable number are taken in the 
Black Sea and Caspian; and Nordmann remarks upon their presence 
in the salt lakes of New Russia.” 

SIGHT. 

Although carp work about in muddy, roily water, the roiliness being 
due largely to their method of feeding, they have, nevertheless, a quick 
sight, which serves them well when the water is clear. As will be 
discussed more fully under the subject of hearing, many actions which 
have been attributed to that sense are in reality dependent upon sight. 
Not only do they take fright easily at anything which moves, but there 
can be no doubt that they are able to recognize unusual stationary 
objects as well. I have often stood quietly for long times where the 
water was clear and carp were feeding on all sides of me only a short 
distance away. But when a fish came in my direction, it seidom 
approached closer than seven or eight feet, and usually not so close, 
before it would take fright and dash suddenly off. On the other hand, 
I have sometimes stood in roily water when they would actually bump 
into my legs before they would turn with a splash and dart away. At 
one time I built a scaffold some seven feet high above water in order to 
be able to overlook a wider circle of marsh. It was on the edge of a 
large spawning ground of black bass, and although a bass which was 
guarding a nest not far from the base of the scaffold soon became 
accustomed to the unusual structure and resumed his domestic duties, 
few carp came in sight, in spite of the fact that I sometimes remained 
quietly there for an hour and more at a time. When they came 
within a circle which would be traced by a line at an angle of approxi- 
mately 45° from my position to the water, they apparently became 
frightened, and left suddeniy. 

In attempting to study the behavior of the fish at night, I at another 
time employed a powerful acetylene searchlight, such as is manufac- 
tured for use on launches. But this seemed to frighten them, even 
when 4 or 5 rods away. As the beam of light was swept around to 
different points I could hear the carp dash away through the rushes, 
and could sometimes see the disturbance they caused in the water, but 
in no case was I able to get close enough to see the fish themselves. 
Common experience in fishing at night with a ‘‘jack” shows that 
many kinds of fish are not so frightened by a sudden strong light. 

That sight plays an important part in the feeding of carp may 
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readily be seen by the way they sometimes immediately take food 
thrown into the water before it has a chance to settle to the bottom. 
I have made no experiments to test accurately the sense of sight in 
carp. 

HEARING. 

Tt has always been a widespread opinion among carp culturists and 
fishermen that these fish are quick to detect and respond to ordinary 
sounds, such, for example, as the human voice. it is well known 
that pond fish regularly fed at a particular place soon learn to congre- 
gate at that place to receive their food. Many such instances have 
been recorded not only for carp, but for gold-fish, trout, and other 
species. As an illustration of the popular belief, which was appar- 
ently as prevalent in this country as in Kurope, I may quote the state- 
ment of Mr. S. W. Coffin, given by Smiley (1886, p. 696): 

The sound of my voice is sufficient to bring them to the surface of the water, and 

a whistle causes them to come for food. For this they scamper through the water 

like so many pigs. They disappear as suddenly at the voice of a stranger. 

Seeley (1886, p. 98) says: 
The hearing of the carp is excellent, and there are many examples of their answer- 

ing a call; and it moves by hearing even when it cannot see. It makes an audible 

sound in eating and in swallowing air. 

Fishermen, both here and abroad, are very careful to make as little 

noise as possible as they set their nets around a school of carp in the © 
open or prepare to seine them froma pond; but when the net is set 
and it is desired to drive the fish into it they splash the water and shout 
to make ail the noise they can. 

Parker (1908) has recently investigated this sense in a few fishes and 
has given a general discussion of the subject. Since then Bigelow (1904) 
has done the same for the gold-fish; and since this last is such a neaY 
relative of the carp, we may be reasonably certain that the conditions 
in the two species are much the same. The experiments of these 
authors show without doubt that certain fishes, including the gold-fish, 

and so we are safe in assuming also the carp, are capable of hearing 
sounds produced in the water, or which are transmitted directly to 
the water, such as striking the side of a boat with an oar. I have had 
opportunity to see evidence of this in the field myself. By paddling 
quietly and carefully I have been able to work my boat into an open 
area in a pond where carp were present in numbers without disturb- 
ing a fish, when a sharp blow against the rail of the boat with the 
paddle would send them scurrying into the rushes in all directions. 
In this case, however, other vibrations besides sound waves are trans- 
mitted to the water which the fish might perceive by the sense of 
touch, so that such an experiment could not be considered as conelu- 
sive evidence that the fish heard the sound. This complication was 
obviated in the experiments of the authors mentioned above by the 
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use of an electric tuning fork giving a certain number of vibrations 
_per second, which was placed against a board end of the aquarium in 
which the fish were being tested. 
On the other hand, most fish ‘‘appear to be unaffected by loud talk- 

ing or other like noises originating in the air” (Parker, 1903, p. 45), 
due undoubtedly to the fact that the ordinary sound waves produced 
in the air are transmitted to the water to a very slight extent at most. 
Several years earlier Kreidl (1896) had performed certain experiments 
on trout in the fish basins of the Benedictine Monastery at Krems, 
Austria, where the fish were’ called up to be fed at the ringing of a 
bell. He found that the fish appeared just the same if a person went 
to the customary place without ringing the bell, and that no amount 
of bell ringing would bring them if the person remained out of sight. 
On this account Kreidl concluded that fish could not hear at ail. That 
sight is the important factor in the assembling of gold-fish to be fed 
was suggested by Seeley (1886) some ten years before, though he 
credited them with the ability to hear as well. He says (p. 112): 

Their sense of sound is sufficiently acute to obey a familiar call. The Chinese are 

said to assemble them in ponds at feeding-time in this way; but in ponds where vis- 

itors feed them in Europe they presumably detect the newcomer by sight; for we 
have noticed that a gathering never fails to greet visitors on their appearance at pub- 

lic gardens in which these fishes are exhibited. 

From ali this it appears that while fishermen, when desiring not to 
'. frighten the fish, need to be careful not to make disturbances which 

are transmitted directly to the water, such as splashing, or jarring a 
boat or similar object partially submerged, they need have little fear 
of talking; while, conversely, shouting probably has as little effect in 
helping to drive the fish, when that is the result desired. This fact 
will probably be received with satisfaction by those anglers who 
believed it necessary, but found it onerous, to maintain a sphinxlike 
silence while trying to outwit their finny prey. 

TASTE AND SMELL. 

As a matter of convenience these senses will be considered together. 
Of the two in fishes the former is much the better understood. 
Herrick (1903) has recently made an important contribution to the 
subject, besides giving an excellent review of the literature. It has 
long been known that carp have sense organs, known as ‘‘ terminal 
buds,” over the whole surface of the body and on the barbels, similar 
to those which oceur abundantly in the mouth, and to which the sense 
of taste has rightly been assigned. Direct physiological experiments 
have not been made on carp, but from his experiments on a large 
series of other fishes Herrick concludes (p. 266) that— 

It may be regarded as established that fishes which possess terminal buds in the 

outer skin taste by means of these organs and habitually find their food by their 

means, while fishes which lack these organs in the skin haye the sense of taste con- 

fined to the mouth. 
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Terminal buds, or taste-buds, outside the mouth are hest developed 
in bottom-feeding forms and those which, like the carp, burrow into 
the mud for their food. They probably enable a carp to determine 

the presence of food material in the mud without actually having to 
take the mud into the mouth to test it. 
What part the sense of smell plays is not so well established, though 

from the experiments that have been made on other fishes it would 

appear to be of minor importance and to be of little value in a direct- 
ive way in the finding of food. In many fishes, however, it appears 
to enable them to detect the presence of food when it is in then imme- 

diate vicinity. 
The tactile sense is well developed. How far carp can detect slight 

movements of the water, a faculty attributed by Parker (1908) to the 
lateral line, has not been determined. 

MIGRATIONS. 

The word migration is not used here in the strict sense of a reg- 
ular and stated movement from one place to another, such as occurs 
in the salmon, shad, suckers, and many other species that ascend riy- 

ers and streams to spawn. The only habit of the carp which can be 
compared to this is their retreat to deeper water with cold weather 
and their return to shallower water with the coming of spring. Their 
movements at other seasons appear to be irregular and probably 
depend upon local and variable conditions. In ponds and other small 

bodies of water such migrations are necessarily limited, but may be 
much more extended and noticeable in large bodies of water such as 

the Great Lakes. 
Some attempt was made to study this question in Lake Erie and the 

adjacent waters by liberating tagged fish and distributing a circular 
among the fishermen and fish dealers of the region, asking for the 
records of any of these fish that might be recaptured. A small copper 
tag bearing a number was neve usually to the strong spine of the 
dorsal fin, by a piece of copper “ina though in a few cases the wire 
was passed through the basal lobe of one of the pectoral fins. This 
work was attempted only on a small scale at first, and later opportu- 
nity did not offer for giving it a more effective trial. Moreover, the 
method in which the carp are handled by the fishermen and in the 
wholesale houses made it very unlikely that the small tags would be 

noticed before the fish reached the retail dealers in far away cities, 

when it would be too late to get the desired data, even if the tags 
were returned. As it was, only about one hundred individuals were 
tagged and liberated, mostly in the vicinity of Port Clinton and San- 

dusky, and none of these was ever heard from again. As a conse- 

quence, direct observation and the results and testimony of the fisher- 
men had to be relied upon for what information on this subject they 
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would give, and as the evidence gathered in this way was rather meager 
the question is still far from settled. Some of the observations are 
of much interest, however, and may serve to throw a little light on 
the subject. 

A large proportion of the carp shipped from northwestern Ohio 
and southeastern Michigan are taken directly from Lake Erie. Many 
fishermen are engaged in the business, and they, for practical pur- 
poses, have had to learn much about the habits of the fish which 

furnishes them their livelihood. They go to the fishing grounds 
usually in open sail boats, returning to market when they have 
secured a good haul of fish. This means only a day’s, or possibly two 
days’, fishing when the carp are ‘‘on,” but under unfavorable condi- 
tions the boats are often gone a weck or more. The fish are taken 
for the most part by means of seines in shallow waters along shores. 
The methods of seining will be described more fully later (p. 611). 

It is not surpising, in a body of water the size of Lake Erie, that 
storms should affect very largely, in fact we might almost say control 

entirely, the abundance of carp along the shore. According to the 
government chart, there is nowhere in the upper end of the lake more 
than six fathoms of water, while along the southern side water less 
than three fathoms deep extends to a distance of two to five miles off 
shore. Strong northwesterly winds are not infrequent during the 
summer months, and in the winter the principal storms are from the 
‘north and northeast. It does not take very high winds to stir such 

shallow waters to their depths, as is shown by the fact that even in 
moderate storms the water is made roily to a long distance off shore. 
At such times the carp apparently go out to the deeper waters, 
and the fisherman say they do not come in again until a day or two 
after the storm. Unfortunately the only data we have for determining 
the extent and character of these movements are the occurrences in 
the shallow shore water; we have little or no data for telling where 
the fish go when they leave. Pound nets in the vicinity of Niagara 
Reef, which is seven miles from the nearest land, and which were kept 
in operation all summer by a Port Clinton firm, did not help to throw 
any light on this question, since few carp were taken in them at any 

time. It is possible that during storms some of the carp leave 
the lake and run up the bays and rivers, and [am not convinced that 
such is not the case, at least with easterly storms, which raise the 
water level very appreciably at the western end of the lake. This 
produces a backward current up the bays and rivers, and evidence will 
be brought forward to show that carp run up the rivers with this back 

_set. But storms from the north do not bave this effect, while westerly 

winds lower the water rather than raise it. So while I think it not 
unlikely that many of the carp in the lake may enter the bays and 
rivers when there is an easterly wind, it seems that if this were 
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generally true with all storms, whatever their direction, it would 
surely be known to the fishermen, who utilize this movement of the 
fish in the river for their capture, as will be explained later. 

As mentioned above, the water level at the upper end of Lake Erie 
is very variable. The long axis of the lake lies nearly west-southwest 
and east-northeast, so that both westerly and easterly winds have a 
ereat*influence in piling the water at one end or the other. The pre- 
vailing winds of summer are southwesterly to westerly, so that the 
level is almost constantly changing. This gives a great resemblance 
to tides, except that the changes are, of course, much less regular, and 
generally of less amplitude. A strong southwest wind, however, 
blowing steadily for a day or two, will lower the general water level 
in Sandusky Bay, for instance, a foot or more, while a long-continued 
storm may result in an even greater change of the level. As soon as 
the wind ceases, or shifts around to the opposite direction, as is usually 
the case in our cyclonic storms, the reverse current sets in, affecting 
the water for miles up the Sandusky and Portage rivers. 

Just how far this variation of the water level and the consequent 
reversion of flow of the rivers influence the movements of the earp Iam 
unable to say. This much, however, is certain. A fall of a foot or even 
less in the general water level means the laying bare of great expanses 
of marsh land, and the carp which were feeding over this area have to 

seek deeper water as that on the flats gradually becomes shallower. 
In this way they work into the smaller streams, and so into the larger 
erecks, and from these into the river. It is at such times that they 
are taken in large numbers in a seine which has previously been 
stretched across the mouth of the creek, as will be described more 

fully in connection with the methods of fishing (p. 613). The fish 
appear to be quick to appreciate the lowering of the water, for they 
begin to run out very soon after it has begun to fall. Conversely, they 
run up again and spread out over the marshes as the water rises. 

This movement, which seems to depend upon the gradual lowering 

of the water in the shallow places, is distinetly different in nature from 
the ordinary reaction of most fishes to a current of water. As is 
well known, most fishes, when placed in running water, immediately 
react by turning head-up into the current.¢ That this is true of 
young carp, I have ascertained by experimentation. It may also be 
the explanation of the crowding of these fish around the inlet when 
fresh water is being pumped into a pond, a phenomenon which will be 
described more fully in the discussion of their reaction to fresh water 

(p. 560). It is equally true that most fish become uneasy as the water 

in a vessel or other container is gradually lowered without producing 
a definite strong current. It is probably this ‘‘ uneasiness” which 
causes the fish to leave the marshes as described above. 

aFor a discussion of the orientation of fish to running water see a recent paper by Lyon (1904). 
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As to the movements of the fish in the wintertime, when the rivers 
and bays are frozen over, I have no information. That they are in the 
deeper parts there is no doubt, and it seems likely from what I can 
learn from the fishermen that they must move about more or less even 

during the coldest weather. They are occasionally taken in numbers 
at this season, I am told, by means of a seine hauled under the ice. 

Tt will be seen from what has been given above that, although they 
apparently do not have any regular and definite migrations, carp do 
make considerable movements dependent upon the conditions under 
which they live. It was at one time thought there might be some evi- 
dence to show that in Lake Erie the carp were coming to make a rather 
regular migration into the deeper parts of the lake with the approach 
of cold weather. The lake grows deeper to the eastward, and this 
would mean a general movement to the eastward in the fall and to the 
westward again in the spring. This habit in time might become 
established into a definite migration. But though the fish do undoubt- 
edly seek deeper water in the winter, they probably go only far 
enough to escape freezing and the effects of storms. So long as they 

‘both feed and spawn in shallow water there is no other need for a 
migratory habit, unless perhaps the overpopulating of the more favor- 
able waters may force some of the fish to seek new grounds. Reports 
of large schools of carp at times seen toward the eastern end of the 
Jake seemed to lend some support to this view. Thus I was told by 
Mr. Crangle, a fisherman in Cleveland, that some time in July, 1901, 
large schools of carp were seen in the open lake. In near shore were 
small fish, while farther out were schools of large ones, which were 
noticeable from their swimming about with their dorsal fins out of 
water. Mr. Crangle says this was the first time carp had been seen in 
this part of the lake in such numbers; and he was certain of the iden- 
tification, because his tug was run right in among them. Prince (1897) 
maintains that the carp has an inherent nomadic tendency, and thinks 
it is owing to this, in large part, that it has gained such a wide distri- 
bution. He says (p. 33): 

German carp are nomadic in their habits, and wander apparently aimlessly into 

all accessible waters, hence if introduced into any streams or ponds adjacent to and 

connected with others, these fish will rapidly spread over the whole system. Sal- 

mon, trout, white-fish, pickerel or doré, indeed all our native fish are more local in 

their wanderings and as a rule have definite courses of migration, and confine them- 

selves within recognized limits. The German carp has no such defined movemenis 

or habitat, thus Lake Erie, the St. Clair waters of western Ontario, Lake Huron and 

other Canadian areas are being overrun by these fish, which have wandered from 

the more or less remote localities in United States territory where they were origi- 

nally planted. Like undesirable weeds they spread everywhere and it is practically 
impossible to limit their progress or to effect their extirpation. 
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REACTION OF CARP IN PONDS TO INFLOWING FRESH WATER. 

This reaction, which is very curious and marked, I am uncertain 
whether to consider a reaction to the current caused by the inflowing 
water or aresponse to the volume of fresh water being added to that 
which has been standing in the pond. Hessel (1881, p. 879) says: 

The inflow of water into the pond should never be allowed to be direct; as, for 

instance, a brook falling into it. This often causes the water to rise at an iInoppor- 

tune time, carrying into the pond other fishes, especially the rapacious pike. The 

carp also has the disposition to swim toward the inflowing water, by which means it is drawn 
away from tts proper feeding-places. & 

This matter. was first brought to my attention in a practical way by 
Mr. Thomas Hurrell, who owns a carp pond near Port Clinton, Ohio. 
This pond covers an area of some 20 acres, or, more, of marsh land 
beside the Portage River. A deep cut was made along the riverside 
and embankments thrown up on three sides so that it 1s possible to 
keep the water level two or three feet above that of the river, the 
fourth side of the pond being formed by the natural slope of the land. 
The water is maintained at a nearly constant level by pumping in fresh 
water, as necessary, from a dredge-cut just outside the embankment 

which leads from the river. The water is really elevated by means of 
an endless-chain elevator. This is shown in figure 2, plate 11, while 

figure 1, plate 111, shows the chute which empties into the pond. At this 
place the water in the pond is some 8 to 10 feet deep, and directly 
from it leads the deep ditch along the riverside, while shallower ditches 
lead off into other parts of the pond. (See figure, p. 628.) Mr. Hur- 
rell said that scarcely has he started the elevator when the fish begin 
to come from all parts of the pond and to congregate in the deep area 

where the fresh water pours in. His account of their quick response 
seemed almost incredible, and I expressed a desire to see the thing 
myself; at which Mr. Hurrell kindly started the gasoline engine oper- 

ating the elevator, and at once a good stream of fresh water began to 
be poured into the pond. I was subsequently fortunate enough to 

witness the phenomena I am about to describe on several different 
occasions. The following account is taken with little change from my 
notes of one time: 

At the time of which I am speaking, a number of carp could be seen 
swimming about in the vicinity of the pumping house with their backs 
out of water. Mr. Hurrell attributed this to the fact that he had 
recently been pumping, and that the fish had not all dispersed as yet. 
He now started the engine again, and within five minutes the carp began 
to congregate in numbers in that vicinity, and they could be seen com- 

ing far down the large ditch, as many of them swam with their dorsal 
fins above the surface. The water near the infiow was soon full of 
them—it seemed as if there must be a number of tons of fish right 

aThe italics are mine, 
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there. They worked continually up toward the chute, where the 
water poured in, heading for the most part in that direction, but 
turning and twisting slowly about. They became so numerous after 
a time that the upper ones seemed almost forced out of the 
water, and many were turned over on their sides at the surface. 
Figure 4, plate m1, shows a nearer view of the writhing mass of 
fish, all struggling to get nearer to the source of incoming water, 

though their movements appear rather slow and deliberate. Here it 
will be noticed that some of the fish are turned on their sides, and 

by the exposed backs it can be seen that they are nearly all headed 
in the same direction—to the right in the photograph. It was 
impossible to estimate the number of fish; there was no way of telling, 
in fact, whether they were mostly at the surface or whether they were 
as numerous deep into the water. I found, however, that at a distance 
of 20 to 30 feet away, where few backs were to be seen at the surface, 
an oar could not be put down into the water without hitting fish. 
Before long those nearest the chute began jumping out of water, some 
jumping to a height of nearly 2 feet into the air. Others made a 
jump and swam up the chute against the current as salmon leap a 
waterfall. Most were able to get up here but a short distance, while 
others worked up the whole length of the chute, some 6 or 8 feet, to 
the elevator itself. 
From the actions of the fish in the vicinity of the inflow it seems as 

though they must be reacting to the current. There is no direct evi- 
dence that the response is anywhere to the fresh water and not to the 
current, as it is evident that to any part of the pond where the fresh 
water comes so as to influence the fish there must necessarily be some 
current. The part that seems incredible is that it should so soon 
effect remote parts of the pond with sufficient strength to produce a 
positive rheotactic response on the part of the fish. It will be noted, 
furthermore, that if this is the correct explanation the response 
appears to be just the opposite of what has been given above for fish 
in the marshes when there is a change in the general water level of 
the river. There the fish ran with the current, spreading out over 
the feeding grounds; here they come against the current as far as they 
are able to come, and crowd about the inflow. What may determine 
the difference in the nature of the responses in the two cases I am 
unable to say. 

HIBERNATION. 

Most observers agree that during the cold months in the temperate 
regions carp seek the deeper holes in pond or lake, where they pass 
the season in a semitorpid condition. It is said that they assemble in 
circular groups with their heads together and pointed somewhat down- 
ward towards the mud. During this time they take no food, though 
they are said to decrease but little, if at all, in weight. I know of no 

F.C. 1904—36 
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statement as to whether the respiratory movements are suspended, 
and I have myself had no opportunity to observe carp in this condi- 
tion. When I visited Lake Erie in November, 1901, some carp at 
least were still moving about, as they were taken in smajl numbers 

daily in the pounds and gill nets set for white-fish. This in spite of 
the fact that the weather was very cold, with frequent snow squalls, 
though the lake had not yet begun to freeze. Examination of the 
stomachs of these fish showed, too, that they had been feeding, though 
in no case was there much foed in the alimentary tract. This observa- 
tion agrees with the statement of Brakeley (1889), who says that 
instead of hibernating with the nose in the mud for several months, as 
they do in Kurope, in this country they do so only for a short time, if 
at all. 

VITALITY. 

Many instances have been reported to show the extent to which 
carp can resist cold. 1 can not do better than to quote a case 
reported by Smiley (1886, p. 676): 

On the morning of January 4, 1884, 2,100 German carp were forwarded from Wash- 

ington, by express, to Birmingham, Ala. Mr. F. L. Donnelly, a messenger of the 

Commission, proceeded by the same train to watch them on their passage and to - 

take charge of them upon their arrival at Birmingham. The fish had been placed 
in the usual 4-quart tin pails, and packed in crates of 16 pails each. Tach pail 
contained 15 carp. 

Mr. Donnelly and the carp arrived at Birmingham at 1.30 a. m., January 6. The 

packages were left in the office of the Southern Express Company through the 

remainder of that night, but placed within 19 feet of the stove in order to prevent 

the water freezing. The thermometer indicated +4° F. at the time of arrival. At 

8 o’clock on the morning of the 6th Mr. Donnelly examined the condition of the 

fish, and in his official report dated January 14, says: 

“TY was greatly surprised to find every drop of water in the buckets frozen into 

solid ice, and all the fish apparently dead; but wpon close examination of their eyes, 

I thought perhaps a great many of them were still alive, though frozen solid in the ice.’’ 

Mr. Donnelly thereupon courageously undertook to see if any of the fish could be 

saved. He procured the necessary laborers, four large tubs, and a supply of water. 

He then broke the ice from the small pails, transferring such as contained carp to 

the water. He states that ‘‘in this manner a great number of fish were soon freed 

from their confinement, and by constant working with them during the entire day 

we were able to save 1,300 fish.’’ Aithough the thermometer continued to remain 

in the vicinity of zero, by careful management he succeeded in keeping the 1,300 fish 

alive until the 8th and 9th, when they were distributed to the applicants throughout 

the State. 

The saving of 1,300 carp out of a lot of 2,100, under such circumstances, may be 

considered a very remarkable achievement. 

tJaving prepared the foregoing statement from Mr. Dennelly’s report, I sent a copy 

of it to Mr. L. H. Black, route agent, Southern Express Company, Montgomery, 

Ala., asking how far he knew the statements to be true. Under date of January 25, 

1884, he wrote me in reply as follows: 

‘As route agent of the Southern Express Company, my duties call me to Birming- 

ham. I saw the carp first on the morning after their arrival at Birmingham, and 

frequently during the day while Mr. Donnelly was at work with them. My opinion 
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is that this statement is correct in every particular. I give it from what I saw myself, 

_and from information Mr. Donnelly gave me during the day while he was working 

with the fish.” 

Smiley gives another instance (p. 698). This is the statement of 
Dr. George Wigg, Clay Center, Clay County, Kans., and is as follows: 

I have a German carp in my office that has been frozen stiff on 16 different occa- 

sions in one month, and yet each time resuscitation has been produced after the 
lapse of six hours. 

Although known as cold-blooded animals, the internal temperature 
of fishes is normally somewhat higher than that of the water in which 

they are living. According to Knauthe (1896) the amount of this dif- 
ference depends upon the condition of nourishment, and varies in the 
different races of carp. In the winter, when no nourishment is taken 
and the vital processes are mostly suspended, the temperature of the 
body becomes the same as that of the surrounding water, and Knauthe 
states that the crowding together at the bottom of such fish as the 
carp, tench, and barbel does not help to keep their temperature up, 
as is maintained by some authors. 

The hardiness of carp in enduring low temperatures for a long 
time without serious result is sometimes utilized in shipping them, by 
placing ice in the water to keep the temperature down. The normal 
activities are then much reduced, the respiration is retarded, and the 
fish can consequently stand a much longer sojourn in a small amount 
‘of water than would be possible at ordinary temperatures. I am told 
that the fish packed in ice even at points in Illinois and northern Ohio 
are sometimes still alive when they reach New York, in spite of the 
fact that they are sent by freight. Townsend (1902 6, p. 677) says 
those in the top layers will live two or three days; those below die 
sooner. In this case, of course, they are out of water entirely, though 
the gills are prevented from drying and the fish are kept moist by the 
gradual melting of the ice. 

Like many other hardy fish, carp can be kept alive out of water for 
considerable periods at ordinary temperatures if they are kept moist, 
and they are often transported for short distances by packing them in 
wet moss. In Germany it is said to be a common practice at such 
times to place in the mouth of the fish a piece of bread or cake soaked 
in brandy. The statement is commonly quoted, especially in European 
works dealing with the subject, that carp are sometimes packed in moss 
with the head protruding and are kept in this condition for weeks or 
even months (!), being nourished in the meantime by placing food in 
the mouth. As an example of what is often stated, the following may 
be quoted from Day (1880-1884, p. 160): 

_ Pennant observes upon the following experiment having been twice made, of 

placing a carp in a net well wrapped up in wet moss, the mouth only remaining out, 
and then hung up in a cellar or some cool place, the fish being frequently fed with 

bread and milk, and often plunged into water. Thus treated it has been known to 

live above a fortnight, and grow very fat as well as lose its muddy taste. 
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Whatever may be the truth as to the above, it 1s certainly a fact 
that.these fish can withstand much in the way of adverse conditions, 
and can live for a considerable period out of water so long as the gills 
are kept moist. When it is desired to transport fish from where they 
are caught it is usual for the fishermen merely to load them into the 
bottom of a boat when the distance is not too great. For longer dis- 
tances by water they are usually towed in a live-car. 
When the United States Fish Commission was distributing many 

thousands of young carp every year it became a matter of great impor- 
tance to have some practical method that would be economical as well 
as efficient. ‘The original plan was to send a few fish in a large milk 
can full of water, but this practice was expensive and unsatisfactory. 
Later it was found that the fish could be shipped long distances, requir- 
ing several days or a week for the journey, merely by putting them 
in small pails with only a little water. The usual method was to use 
4 or 6 quart tin pails, in which were placed 15 to 20 young fish 2 to 3 
inches long, with little more than enough water to cover them (see 
McDonald, 1882, and later reports of the Commissioner). This small 
amount of water is kept well aerated by the jostling of the pails in 
transportation and the movements of the fish. In fact, it usually 
becomes foamy, on account of the slime secreted by the fish. I have 
myself used this method with success in shipping young carp from 
Port Clinton, Ohio, to Ann Arbor, Mich., the fish being about two 
days on the way. 

Although carp wiil live so long out of water if the gills are moist, 
or ina small amount of water well aerated, they succumb much more 
quickly to foul water—that is, to water not well aerated, and conse- 
quently charged with carbonic acid or unoxidized organic matter. 
Under such conditions they may usually be seen swimming about with 
their mouths at the surface, a circumstance that is always to be looked 
upon with suspicion by the owner of a carp pond, as it usually means 
that the fish will die unless the conditions are quickly improved. Carp 
are apt to do the same thing when the temperature of the water be- 
comes too high. Of course this action must be distinguished from the 
normal feeding of the fish at the surface. 

FEEDING HABITS AND FOOD. 

Carp are frequently stated to be ‘‘essentially vegetable feeders.” 
It seems to me better to say that they are omnivorous, for I know of 
no food substance which a carp can get into its mouth that it will not 
eat. Since it can not be considered in the ordinary sense a predacious 
fish, however, the animal matter which it can ordinarily obtain is lim- 
ited largely to insect larvee, small crustacea and mollusca, and other’ 
similar small organisms, so that the bulk of its food is undoubtedly in 

most cases vegetable. Carp are often compared to pigs in their feed- 
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ing, and the simile is not bad, for much of their food is obtained by 
rooting about in the mud. In soft muddy or marly bottoms one will 

often see numerous little pits and holes a few inches, or often more, 
in diameter, showing where the fish have been at work. In most of 
its feeding the carp works slowly and rather quietly, though persist- 
ently; but the rooting in the mud they often undertake in a more vig- 
orous manner, twisting and splashing, and tugging at the roots of 
water plants. It is this that makes the water so roily, and anyone 
familiar with their habits can tell at once the presence of carp when 
they are feeding in this manner simply by the appearance of the water. 
Moreover, the freshly dug up stems and leaves of cat-tails, sweet flag, 
wild celery, and other water plants are often to be seen floating about, 
furnishing further evidence of the destructive work going on below. 
The extent to which the character of the aquatic vegetation is changed 
in this way will be discussed later, when we come to consider the 

economic aspects of the question. The fish probably dig up these 
plants mostly for the tender shoots and rootlets, but they undoubtedly 
obtain many smaller organisms from the mud at the same time. The 
barbels at the sides of the mouth, which are well supplied with taste 
buds, are probably of much assistance in helping to ascertain the pres- 
ence of food particles in the mud. I have not been able to observe 
the process in natural surroundings, but judging from the actions of 
small carp kept in an aquarium, I should say that much of the mud is 
sucked into the mouth and further ‘‘ tested” for food by the more 
efficient” organs there; if satisfactory it is swallowed, if not it is 

rejected. The fish will often take into the mouth in the same way 
particles floating in the water, some of which will be swallowed and 

others rejected in a manner similar to that described by Herrick (1903, 
p. 265) in the sea robin (Prionotus carolinus). In respect to the dis- 
tribution of the organs of taste and the manner of feeding, carp would 
thus appear to be midway between such forms as the cat-fishes on the 
one hand, which have a well developed sense of taste over the entire 
body, and the sea robin on the other, in which taste is confined to the 
mouth. 

Carp do not, however, do all their feeding at the bottom by any 
means. Where the water is shallow and clear they may often be 
seen swimming slowly about, skimming floating particles of food 
from the surface or working industriously along the stems of the 
water plants. At the surface they probably get small floating plants, 
insects or their larvee, such as mosquitoes, May fiies (or ‘*.June bugs,” 
as they are popularly called along the lakes), ete., as well as the seeds 
of plants, and other substances which are dropped or blown into the 

a Herrick (1903, p. 267) says that ‘the delicacy of the sense of taste in the skin is directly propor- 

tional to the number of terminal buds in the areas in question.” In the carp these buds are 

especially well developed on the “ palate.” 
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water accidentally. In feeding at the surface the fish swim about 
with the anterior part of the head showing, the mouth partly above 
water, partly below. The mouth is continuously opening and closing, 
and a sharp sucking or smacking sound is often produced, much as is 
made by a pig with his head down in the trough. 
Much of the carp’s food is obtained by foraging along the stems of 

water plants, and it also often eats quantities of the plants themselves. 
Many of these stems are covered with a considerable growth of alge, 
bryozoa, ete., among which live a variety of minute, and even micro- 

scopic, plant and animal forms. Such stems as float on the surface or 
lie in a horizontal position in the water can be gone over very easily, 
and sometimes this appears to be done in a more or less systematic 
manner, the fish beginning at one end and working gradually along to 
the other. .In order to get at the vertical stems the fish often turn on 
their sides, when the mouth can be closely applied to the rounded 
surface. They were also often seen to take the end of a floating stem 
or leaf, such as a cat-tail leaf, into the mouth and then pull and tug at 

it vigorously. Even if they did not get off pieces of the stem in this 
way, they undoubtedly pulled off the alge and other substances 
growing on its surface. In one case I noticed a fish swimming about 
with a piece of partially decayed stem sticking from its mouth, but 
whether it was finally swallowed I can not say, as the fish swam away 
out of sight with the stem still protruding. 

Few records of the food of the carp in this country made from 
examination of the contents of the stomach and intestine seem to have 
been previously reported. H. Garman (1888) reported on one speci- 
men from Broad Lake, U1., soon after the species began to be found 
in the waters of that state. According to him the food ‘‘ consisted of 
vegetation and mollusks, the former constituting two-thirds of the 
material in the alimentary canal, and consisting of dead leaves and 
seeds. The seeds were, as far as could be determined in a hasty exami- 
nation, chiefly those of trees and weeds. Elm seeds, ragweed seeds, 
and the seeds of Polygonum were noted. The mollusca were partially 
thin-shelled clams with an occasional Spheriuwm, and partly snails, 
suchas Physa and Lioplax. All the matter was apparently gathered 
from the bottom. No trace of crustacean or insect food could be 
detected.” 

In August, 1900, Mr. M. C. Marsh collected carp stomachs near 
Believue, on the Mississippi River, near Omaha, and from Maumee 
Bay and River near Toledo, Ohio. Apparently no detailed study of 
these collections has been made, but Smith (1902), in his report on 
food fishes, gives a few general data. He states (p. 120) that the food 
was found to be largely microscopic, and contained in what was appar- 

ently a mass of mud passed on into the intestine, where he thinks the 
cigestion probably takes place. Portions that were recognizable 
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macroscopically were rarely seen. In a few cases fragments of the 

higher water plants (e. g., Aanunculus) were found in the esophagus, 
while from the eolor of the small amount of fluid contents it was 
believed that green algze might have been eaten. In the Maumee 
River the carp fed constantly and largely upon whole wheat that had 
been lost in the river a season or two previous in a grain elevator fire. 
From the foregoing it appears that a large proportion of the mate- 

rial found by dissection in the alimentary tracts of carp was of vege- 
table origin. Since this material is eaten in such quantities and is 
digested in its course through the fish, as is shown by observation, the 
natural supposition is that it serves as food. And such is the opinion 
of most writers onthe subject. Nicklas (1884), however, who discusses 
at much length the question of the proper food for the ‘‘artificial 
feeding ” of earp, arrives at a different conclusion. It is his theory 
that these fish should be fed on materials especially rich in nitrogen- 
ous compounds, and in this connection he says (pp. 1011, 1012): 

I have started my theory from the fact, which I know from actual experience, that 

the food of the carp is principally animal and not vegetable matter, and I find that 

in this I agree with most of the practical pisciculturists; but I differ from the views 

of Professor Nawratil (Oesterreichisch-Ungarische Fischerei-Zeitung, 1880, No. 35) 

when he asserts that carp, from their third year, live principally on fresh and decay- 

ing vegetable matter. This is contradicted by the experience that they are easily 

raised in ponds which contain but few plants, and by the circumstance that, if aquatic 

plants formed the exclusive, or even principal food of carp, vegetation would, in some 
ponds, be utterly destroyed in a few days after they had been stocked with carp, or 

at any rate in a couple of years, as carp are particularly fond of young shoots, which, 

by the way, show a pretty close proportion of nutritive matter [to animal food?]. 

Such an occurrence, however, I have never yet been able to observe, nor has it been 

observed by any other pond-culturist; whilst, on the other hand, it has frequently 

been observed that in carp-ponds vegetation becomes so rank and luxuriant that it 
has to be checked. As long as decaying vegetable matter has not been examined as 
to the quantity of nutritive substances contained in it, no opinion can be formed as 

to its suitableness for carp food. 

My own observations have taught that the carp only takes to vegetable food when 

absolutely no animal food can be procured. I have not yet been able to ascertain 

whether the carp actually eats and digests decaying vegetable matter, because all I 

have so far been able to observe has been that the carp often swallows such matter, 

but almost immediately ejects it again, perhaps after having devoured worms and 

insects clinging te such matter. 

I can not help feeling that Nicklas’s judgment is influenced by his 
theory. Although he may possibly be right as to the kind of food 
that will be most economical in putting a given amount of flesh on a 
carp in a given time, it nevertheless seems evident, as a matter of fact, 
that carp do under natural conditions eat a large quantity of vegetable 
feod. Ii Nicklas had examined the contents of the stomachs and 
intestines of the fish he observed, he might not have concluded that 
they ejected even ali of the decaying vegetable matter that they ate. 
While it is not probable that the actually decaying vegetable matter 
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contains a great deal of nutritive material for the fish, this does not 
dismiss the whole question of vegetable food, as Nicklas implies; and 
while he says that carp can be raised in ponds which contain but few 
plants, being fed, I suppose, on animal food, on the other hand I have 
seen ponds in northern Ohio, where carp were retained from spring 
to fall, which contained practically no natural food at all, the water 
being supplied from artesian wells, and where the fish were fed 
exclusively on corn, barley, etc., and young °*‘sowed corn,” the plants 
being cut when 1 to 2 feet high and thrown into the pond. I[ am 
not prepared to say that these fish grew as rapidly as they would have 
if fed according to Nicklas’s formule. But this does not concern us 
here. The important point is that carp can live very largely, if not 
entirely, on vegetable materials, and that under natural conditions in 
our open waters plants and plant products form a very large share of 
their food. The bearings of this, from an economic standpoint, will 
be discussed later on, where will also be considered the question of the 
extent to which carp may be injurious to the spawn and young of 
other fish. 

Susta maintained that of its own choice carp would first select animal 
food, a contention in which he was supported by the observations of 
A. Fritsch in Prag and Emil Walter in Trachenberg. Karl Knauthe 
pointed out that these investigators had used exclusively the highly 
cultivated races, te which belong the so called Galician and Bohemian 
carp. He himself extended the investigation by comparing as to 
intestinal contents examples of the old Silesian carp and a new race of 
it bred by Gréger in Lauterbach with examples of the two quick- 
growing races mentioned above, using for the purpose fish of the same 
age. These fish, after each individual had been marked so that the 
four races could not be confused, were placed all in the same pool, 

which was rich in animal and vegetable food. In this way it was 
shown that the stomachs of the Galician and Bohemian carp were 
generally filled with small crustacea—chiefiy Daphnia and Cyclops— 
as long as these were abundant, while insects and their larvee were 
second only, in about the proportion of 3to1. Plant food was present 
only as it was taken incidentally with the other. In the cultivated 

Silesian carp the proportion of animal to plant food was about the 
same. The old Silesian ‘‘ Bauernkarpfen,” however, contained a great 

preponderance of vegetable materials, such as alge, diatoms, plant 
débris, and the seeds of higher plants, and only a few animals, mosily 
small crustacea. As soon as the supply of lower animals in the pool 
was exhausted it became necessary for the Galician and Bohemian carp 
to adopt a vegetable diet as well. Moreover, Knauthe found the 
stomachs of these carp filled with a small species of pond snail which 
was abundant in the pool, and which both of the Silesian races spurned. 
From such and similar researches of Knauthe’s it was shown that in 
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the spring the Silesian carp, though apparently well nourished, had 
reached a length of only 5 to6cm., while the Galician carp had grown 
to a length of 18 cm. The author answers the question, Wherein, 
under natural conditions, rests the ability for quick growth in fresh 
water fishes? by saying: ‘‘ Partly, perhaps, ina better assimilation of 
the food, but mostly upon a better selection of the same. The richer 
this is in nitrogen, the greater, within certain limits, is its nutritive 
effect.” (Zoologische Garten, Jahrgang 37, 1896, p. 345, 346.) 

In order to determine the nature of the principal food of the carp 
in this country I have examined the alimentary tracts of a great many 
individuals. Many of these examinations were not made in detail, 
but only to determine the presence or absence of certain things, such 
as the eggs of other fishes. A list of the contents of stomachs and 
intestines of 33 carp, however, is given below. These examinations 
were made with more care than the rest, but are for the most part 
only qualitative, the relative quantities of the various materials being 
given only in rough approximates. The carp were from several dif- 
ferent localities and a variety of conditions. The list is given in full 
because it is believed to be important to convey a very thorough knowl- 
edge of the nature of the food of the carp in our waters. I have never 
found large particles of food of any kind in the alimentary tract, the 
largest being strips of vegetable epidermis perhaps an inch long, 
wings and other portions of insects, small snail shells, and the like. 
It is stated that carp can grind or ‘‘ masticate” thin food to a certain 
extent with the flat, knob-like pharyngeal teeth, and probably this in 
part explains the fact that what is found in the stomach is usually so 
much broken up. Houghton (1879, p. 17) even maintains that ‘* por- 
tions of vegetable food are returned to the throat and remasticated by 

these pharyngeal grinders,” though I know of no evidence in support 
ef this hypothesis. The finely ground condition of the stomach con- 
tents leads to some wonderment among the fishermen, who are accus- 
tomed in other fish to find the food, such as smaller fish, swallowed 

whole, and one man always insisted to me that carp ‘‘ digest their food 

in their heads.” 
1. Specimen from St. Clair Flats, June 30, 1901. Chara, small 

anount; May fly (ephemerid) wings and broken fragments, consid- 

erable numbers; insect larvee, small; roots, decaying leaves, and epi- 

dermis (‘‘bark”) of aquatic plants, large amount; small shells and 
fragments; sand. All the Chara seemed to be packed in the small 
intestine. This was noticed in other cases, and seems to indicate that 

when the fish get among the Chara they eat a large amount of it. 
2. Specimen from St. Clair Flats, July 3,1901. Rootlets and other 

vegetable matter, such as would be found in bottom mud; coleopter- 

a¥For a more detailed discussion of the processes of digestion and assimilation in the carp, the 

reader is referred to a later paper by Knauthe (1898). 
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ous larva, small; algw; fine shell fragments with fine sand or mud, 
forming a ‘‘ grit.” 

3. Specimen from St. Clair Flats, July 13,1901. Large mass of 
remains of Ephemerida, consisting for the most part of wings and of 
more or less broken up cercopods. (Fore wings 18 mm. long; one 
of the larger of the cercopods had 25 or 26 joints.) Very few other 
parts of the insects in evidence, except small opaque bodies with ellip- 
tical outlines, which were probably the eyes. The fact that the insects 
were adults would indicate that they were taken from the surface of 
the water either at the time of metamorphosing or when blown into the 
water later.“ This one carp must have contained hundreds of these 
insects. Prof. R. H. Pettit, entomologist at the Michigan Agricul- 
tural College, kindly examined the remains of these May flies (or 
‘‘June bugs”) for me, but was unable to determine the species from 
the material in hand. 

4. Specimen 45 em.” long from North Bass Island, Lake Erie, July 
19, 1901. Chara, considerable; copepods and ostracods, numerous; 

Chironomus larvee or related forms; fragments of shells (mostly quite 
small), considerable; plant fibers. 

5. Specimen 27 cm. long from North Bass Island, Lake Erie, July 
19, 1901. Mass of food quite well digested. Much filamentous algze 
(Spirogyra recognized) and diatoms. 

6. Specimen 55.5 cm. long from Put-in Bay, July 27,1901. Chara, 
bulk of material, packing intestine full in places, mostly in small 
pieces less than 1 cm. long; May-fly larve, 1 to 14 em. long, large 
numbers; shells, broken pieces, and small bivalves 2 to 4 mm. long, 

entire; Chara and considerable other vegetable matter, some of it 
probably Piclotria, mud, fine débris, evidently bottom sediment. 

7. Specimen 33 cm. long from Put-in Bay, July 27, 1901. Chara, 
mass of the material as in No. 6; amphipods, a number of small 
Hyallela-like individuals; broken shells, a very little; vegetable matter, 
a little besides Chara. 

8. Specimen 38.5 em. long from Portage River, about 3 miles above 
Port Clinton, August 6, 1901. About 90 to 100 c.c. of rather fine, 

dark material, composed almost entirely of finely divided vegetable 
matter. <A few filamentous alge. 

9. Specimen 50.5 cm. long from Portage River, as above, August 
6, 1901. A considerable quantity of blackish ‘‘mud”, vegetable 
fragments, pieces of stem, ete., the principal constituent; one pulpy 
mass, apparently an unopened bud of some kind, possibly °° lotus” 
(Nelwmbo) or water-lily; insect larve, occasional, head only recog- 
nizable. 

aOn Lake Erie I have seen windrows of the east pupa cases of ephemerids being drifted about by 

the wind, and extending as far as the eye could follow them. If carp could have got among these at 

the time the insects were leaving they would have had abundance of food for a time. 

b Length of fishif in italics means total length—i. e., tip of snout to end of caudal fin; if in Roman 

type it is the length from tip of snout to base of caudal fin at middle. , 
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10. Specimen 33 cm. long from Portage River, as above, August 6, 
1901. Some 20 to 30 ¢.c. dark mud-like material, consisting mostly 
of plant fibers, fragments of stems, etc.; one young shoot (apparently. 
of grass) about 18 mm. long. Ss 

11. Specimen 36 cm. long from Portage River, as above, August 6, 
1901. Small amountof material of the appearance of fine mud; under 
the microscope seen to consist for the most part of finely divided veg-, 
etable matter.and some filamentous alee. 

12. Specimen 47 em. long from Portage River, as above, August 6, 
1901. About 150 ¢.c. of material composed for the most part of veg- 
etable matter—short pieces of stem, etc.; some pulpy vegetable matter, 

probably roots or bulbs of some aquatic plant; insect larvee, occa-, 
sional fragments. 

13. Specimen 36 em. long from Portage River, as above, August 6,’ 
1901. Six to8e.c. of very fine material resembling mud in appearance, 
almost entirely composed of vegetable matter; vegetable fibers and 
some filamentous alge recognized. 

14. Specimen 44 cm. long from Portage River, as above, August 6, 
1901. Only 2 to 8 c.c. of fine ‘‘mud”, consisting of plant fibers, 
fragments of stems, etc. 

15. Specimen 36 cm. long from Portage River, as above, August 6, 
1901. Ninety to 100 e.c. of rather coarse dark material, mostly plant 
fibers and fragments; some pieces of leaves or stems 1 inch long, but 
most are smaller. ' 

16. Specimen 32 em. long from Portage River, as above, August 6, 
1901. Small amount of very fine material. Most that is recognizable 
is portions of plant tissues—largely fibrous parts, and what appear 
to be the glumes of grasses. 

17. Specimens 39 em. long from Portage River, as above, August 6, 
1901. Fifteen to 20 c.c. of dark grayish, almost black material, 
almost entirely composed of vegetable fragments. 

18. Specimen 38 cm. long from Portage River, as above, August 6, 

1901. Small amount of dark muddy material, mostly plant fibers and 
small pieces of other plant tissues; considerable filamentous alge; 
insect larve (dipterous?), occasional. 

19. Specimen 37 cm. long from Portage River, as above, August 
6, 1901. Some 20 to 40 c.c. of fine, dark mud-like material consisting 
of vegetable fibers, fragments of stems, leaves, etc. Very little 
material in which vegetable cells could not be made out. 

20. Specimen 34.5 em. long from Portage River, as above, August 

6, 1901. Fine material consisting mostly of filamentous alge and 

partly digested tissues of other plants. 
21. Specimen from ‘‘The Straits,” i mile east of Cedar Point near 

Maumee Bay, August 12,1901. Plants, pieces of stems, ete., con- 
siderable; algze (filamentous), considerable; maxiile of insects (4), 
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comparatively few; insect larve, few; diatoms; Vorticelle; gastro- 
pods (¢), few small fragments; much flocculent débris with small frag- 
ments of many kinds in it. 

22. Specimen from Port Clinton, Ohio (from gill-nets in Lake Erie), 
November 16, 1901. Shell Ue eee many, some of them 3 to 4 
mm. in cinmmescr: insect larve, eae. vaddis-fly (4) and some 
chironomid (?). 

23. Specimen from Port Clinton (from Lake Erie), November 18, 
1901. Shells, few small fragments; larve of caddis-fly (%), heads and 
other fragments; most of the mass of material appears to be made up 
of the nearly digested bodies of these larve. White-fish ege, one. 

24, Specimen from Port Clinton (from Lake Erie), November 18, 
1901. White-fish egg, one; larve of caddis-fly (%); entomostraca, 
mostly fragments; much of the material unrecognizable. 

25. Specimen from Port Clinton (from Lake Erie), November 18, 
1901. Shells, few fragments; alge, few; apparently also other vege- 
table remains very finely divided; larve or worms of some kind, 
fragments; bulk of material unrecognizable. 

26. Specimen from Port Clinton (from Aaa ee November 19, 
1901. Mostly fragments of Chirvonomus (#) lat 

27. Specimen from Port Clinton (from ree Erie), November 19, 
1901. Many remains of chironomid (?) larvee (same as No. 26), much 
broken up; bulk of material unrecognizable. 

28. Specimen from Pert Clinton (from Lake Erie), November 19, 

LO OI Only small amount, about 2 ¢. ¢., in intestine; shell fragments; 
filamentous alge; entomostraca, fragments, largely ostracods; caddis- 
fly (¢) larve, much digested. 

29. Specimen from North Bass Island (Lake Erie), November 27, 

1901. Shells, 2 to 5 mm. in diameter, and shell fragments; ostracods, 
numerous, fragments of entomostraca in general. 

30. Specimen from North Bass Island (Lake Erie), November 27, 
1901. Shell fragments; entomostraca, fragments; insect larve, cad- 
dis-fly (4), fragments. 

31. Specimen from North Bass Island (Lake Erie), November 27, 
1901. Shell fragments, nearly one-half of material; ostracods, few; 
insect larvee, caddis-fly Oy fragments; white-fish ege, one. 

32. Specimen from North Bass Island (Lake Erie), November 27, 
1901. Only a small amount of fine material, composed mostly of 
ostracods, Cladocera (7), and copepods, mostly fragments, some almost 

entire. 

33. Specimen 46.4 cm. long from Port Clinton (seined in Lake Erie), 
August 31,1902. Principal material appears to be seeds of some sedge; 
aside from these the mass is largely fragments of plants and unrecog- 
nizable débris. 

As to whether the fish were wont to feed most at any particular 
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time of day, I obtained no very satisfactory data. Neither did I find 
~any other conditions which seemed regularly to influence their feed- 
ing. It is stated by some authors—and I have some evidence to bear 
them out—that carp feed especially in the early morning and late in 
the afternoon. But I have frequently found them feeding at all other 
times of day, even in the hot midday sun of summer. This much 
seems to be true, however, that they are usually more quiet in the 
middle of the day; one does not hear them splashing about so often. 
In the late summer, the fishermen tell me, the carp in Lake Erie, at 
least, feed mostly at night. As to the time of year, Seeley (1886, 
p. 97) says, ‘‘ Like many other fishes, it feeds most frequently before 
the spawning season.” In Europe they are said not to eat at all during 
the winter months. In this country I have reason to know that they 
do, to some extent, at least. 

BREEDING HABITS. 

In Europe the carp is said to spawn principally in May and June, 
though in some cases the process extends several weeks longer. As 
well as I can ascertain, the same statement holds for the northern 
United States. In our Southern States and California spawning is 
apparently earlier, often beginning in April. In the waters contigu- 
ous to Lake Erie the height of the spawning season seems to be in the 

‘latter part of May and early June. On the St. Clair Flats I believe 
it is usually a little later on account of the lower temperature of the 

water, which comes directly down from Lake Huron. This tempera- 
ture difference affects the time of spawning of the bass, dog-fish (Ama), 
and other shallow-water spawners as well, for I have found the eggs of 
these fish at the Flats when the season for them was entirely past in 
the interior lakes and rivers of the state. 

The age at which carp spawn also depends largely upon the tempera- 
ture. European authors state that they reach maturity in the waters 
of temperate Europe when they are 3 years of age, and the same 
probably holds true in general for the corresponding region in North 

America, though apparently they sometimes spawn, at least in the lati- 
tude of New Jersey, when they are only 2 years old (cf. statement of 
John H. Brakeley, Bordentown, N. J., Smiley, 1886, p. 757). Judging 
from other statements quoted in the same report, they commonly breed 

at the age of 2 years in the South (where they do not hibernate in the 
winter), and according to Mr. Poppe, of California (Poppe, 1880, p. 

664), his fish spawned when they were only 9 months old. At the 
time of first spawning the fish will usually weigh 3 or 4 pounds and 
have a length of 15 to 18 inches. 

At the spawning season, but before the fish have spawned, the 
females can usually be readily distinguished by their distended condi- 
tion. Though the ova themselves are rather small, the number is 
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very large, and the reproductive capacity of a carp increases greatly 
for the next year or two after it begins to spawn. According to 
Hessel (1881, p. 871) a female weighing 4 to 5 pounds will contain on 
an average 400,000 to 500,000 ova. Day (1880-1884, p. 161) quotes 
other estimates, thus: A female of 9 pounds had 600,000 eggs (Bloch); 
one of 162 pounds had 101,200, one of 254 pounds 203,109 (Harmer); 
one of 214 pounds had 1,310,750, and one of 16} pounds had 2,059,750 

(Buckland). 
In the case of a female mirror carp from Sandusky Bay, which I 

weighed at Port Clinton June 22, 1903, I found that the ova com- 
prised more than a fourth of the total weight of the fish. The fish 
before being opened weighed 17 pounds; after the removal of the ova 
with as little loss of blood as possible, the weight was 12 pounds 6 
ounces, leaving 4 pounds 10 ounces as the weight of the ova. This is 
27 per cent of the entire weight of the fish and 37 per cent (over a 
third) of the weight of the remainder of the fish after the ova had 
been removed. ? 

This enormous fecundity is undoubtedly an adaptation to compen- 
sate for the dangers of the exposed condition in which the eggs ar 
left after being laid, since they are merely scattered about on the 
vegetation in shailow water and are given no further care or attention 
by either of the parent fish. It may also help to explain the remark- 
able increase in numbers of the carp in our waters in a very short 
time, for if we suppose that the ordinary enemies of the eggs were not 
in the habit of searching for food in the kind of locality utilized by 
the carp for spawning, or at least were not present in large numbers, it 
is easy to see what an advantage this would give the carp, especially 
if the conditions were favorable to its growth in other respects. 
Furthermore, it would not be at all surprising if, as has been known 

to have happened in other cases, the increase in the quantity of food 
furnished by the abundant supply of carp eggs would favor the cor- 
responding increase of some other fish or other animal which finds the 
eges good eating. Or possibly, even, some form which has previously 
lived on other food may adjust its habits to the new conditions, and 
come to prey largely upon the spawn of the carp. It will rather be 
surprising if something of the kind does not happen, for in their 
struggle for sustenance nature’s creatures are no respecters of person 
nor property, and it would be an unusual thing for a rich supply of 
food to be lying around long without some of them appropriating 
it. When this does occur, the phenomenal inerease of the carp will 
undoubtedly be checked and the natural balance will again be approxi- 
mated. One thing that militates against this in the case of the 

aDay (1880-1884, p. 161) says that continued cold weather may prevent carp from spawning, so 

that the process may last over several weeks or months, while some fish may retain the ova, thus 

occasioning disease. Bean (1903, p. 169) mentions that confinement of gravid females in a small 

tank may also cause them to retain the eggs, and he speaks of two fish that died from this cause. 
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carp and greatly reduces the danger is the short time required for 
the development of the eggs and the rapid growth of the young fish, 
which quickly takes a boed the stage where they can be ed 
upon by any but the larger of their enemies. 

The general manner of the breeding of the carp is well known, but, 
so far as I am aware, the exact method has never been studied in all its 
details. This I coanake an exceedingly difficult thing to do in the open 
waters, where the opportunity to observe the proceeding is very 
largely a matter of chance. It is net so hard to find places where the 
fish are spawning, but the difficulty comes in getting close enough at 
the right time to see what takes place, and to have the water clear 
enough to see into when once close. These conditions I have never 
had the good fortune to have fulfilled, largely because the greater part 
of my work in the field has been after the spawning season of the carp 
was past. It is stated by many writers that at the time of spawning 
carp are so fearless, or at least so oblivious, that a person may approach 
very close to them and that they may then be easily captured (Hessel, 
1881, p. 872). But I have always found even the breeding fish very 
shy. The place to make a careful study of the breeding habits would 
undoubtedly be in a moderately small pond, where the fish are con- 
fined to a limited area, and where they have become more cr less accus- 
tomed to the presence of people in the vicinity. In the following 
description I shall rely for the most part upon my own observations, 
amplifying them where | can with the observations of others. 

As is the case with the feeding, I could not ascertain that the spawn- 
ing of the carp is confined to any particular time of day, though it 
apparently takes place more frequently in the morning hours. Hessel 
remarks that it is more frequent in warm than in windy and rainy 
weather, which agrees very well with my observations. At such times 
groups of fish may be seen swimming about at the surface, usually 
close together in a compact mass. In the marshes along the Sandusky 
River, where the best of my observations were made, the fish were in 
shallow water, one to two feet deep, and pretty well grown up with 
aquatic grasses, sedges, and flags, but with numerous open places from 
a few feet to a few rods in tigen. where the vegetation was not so 
abundant. The bottom was fairly solid, being composed of the roots 
of the plants and much dead grass. In these open places especially 
the carp could be seen, usually swimming slowly about with their dor- 
sal fins and often a portion of the Peck. projecting above the water. 
These also seemed to be the favorite places for depositmg the spawn, 
though much is also deposited about among the thicker growth. 

The spawning carp would usually be seen in groups consisting of 
one larger fish in the lead anda number of smaller ones following 
closely behind, making sometimes a string of six or seven fish in line, 
as is shown in the first figure on the next page. It is probable that 
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the larger fish ahead was a female and the others males, though I was 
unable to capture any of them at the time in order to confirm my 
opinion. This agrees, however, with the statement of Hessel (1881, 
p. 872), who says: 

Two or three or more of the male fish keep near the femaie; the latter swims more 

swiftly on a warm, sunny morning, keeping mostly close to the surface, followed by 

the males. 

The Germans cali this ‘“‘streichen,” or running spawning. Other 
writers agree in this matter, so I shall speak of the larger fish as the 

Carp spawning. A female followed by a number of males. 

female and the smaller ones as males, for convenience in description. As 
they goalong, the males each appear to be crowding and pushing in to get 
as near to the female as possible, those behind often seeming to nose 
under and displace the ones ahead of them. This often gives the appear- 
ance of more or less of a struggle, and is accompanied by consider- 
able splashing. After a time they come to rest, and four or five line 
up parallel to one another, as represented below, one or two males 

being each side of the female. 
They remain quietly in this way 
for a short time, perhaps one to 
two or three minutes, when one 
of them, presumably the female, 
starts forward and the others 
follow as before. While they 
are quiet, some of the fish of the 
group may not form in line with 
the others, but swim about in 
the vicinity, falling into line 
again as the procession moves 
forward. 

I was unable to tell at what 
moment the actual spawning 

took place, though I observed that at times one of the males would 
work forward beside the female until they were swimming nearly side 
by side, when he would turn somewhat on his side and bring his ventral 

side close under the female. At such a time the body of the male 
usually shook with a sort of quick vibrating movement (though this 

was not always observed to be the case), and it was then, too, that 
the most violent splashing of the water occurred. It is probably at 
this time that the eggs are laid and fertilized. Here again my 

Carp spawning. The fish at rest. 
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observations seem to agree with those of Hessel (op. cit.), who 
describes the process as follows: 

They lash the water in a lively way, twisting the posterior portion of the body 

energetically, and shooting through the water near its surface with short, tremulous 

movements of the fins. They do so in groups of two or three males to one female 

fish, and forming an almost compact mass. This is the moment when the female 

drops the eggs, which immediately are impregnated by the milter. fotos} 

To this he adds: 

As this process is repeated several times, the female drops probably only from 400 

to 500 eggs at a time, in order to gain resting time, so that it will require days and 

weeks before it has given up the last egg. 

Among the earliest observations on the spawning habits of the carp 
are undoubtedly those mentioned by Walton (1901 ed., p. 116), which 

are interesting on account of their curious mixture of more or less 
accurate observations and quaint ideas. Walton says: 

J told you that Sir Francis Bacon thinks that the Carp lives but ten years: but 

Janus Dubravius has writ a book Of fish and fish-ponds in which he says, that Carps 

begin to spawn at the age of three years, and continue to do so till thirty: he says 

also, that in the time of their breeding, which is in summer, when the sun hath 

warmed both the earth and water, and so apted them also for generation, that then 
three or four male Carps will follow a female; and that then, she putting on a seem- 

ing coyness, they force her through weeds and flags, where she lets fall her eggs or 

spawn, which sticks fast to the weeds; and then they let fall their melt upon it, and 

so it becomes in a short time to be a living fish: and, as I told you, it is thought that 

‘the Carp does this several months in the year; and most believe, that most fish 

breed after this manner, except the Eel. And it has been observed, that when the 

spawner has weakened herself by doing that natural office, that two or three melters 

have helped her from off the weeds, by bearing her up on both sides, and guarding 

her into the deep. And you may note, that though this may seem a curiosity not 

worth observing, yet others have judged it worth their time and costs to make glass 

hives, and order them in such a manner as to see how bees have bred and made 

their honeycombs, and how they have obeyed their king, and governed their com- 

monwealth. But it is thought that all Carps are not bred by generation; but that 

some breed other ways, as some Pikes do. 

It may be of interest to give one other account of the spawning, 
though it adds nothing in the way of accurate details. Nicklas (1886, 

p. 548) quotes the following from Horak: 

The female fish, or spawners, accompanied by the male fish, or milters, move rap- 

idly along the edges of the pond, or near the calm surface of the water. The actual 

process of spawning generally takes place during the early part of the forenoon. I 

have taken careful observations of this process, and have invariably noticed that sey- 

eral milters always accompanied one female fish, and deposit their spawn, for not all 

females spawn, at the same time. Sometimes this accompanying degenerates into a 

regular chase which lasts until the act of propagation has been consummated. At 

the beginning of the spawning season the fish therefore gather in large shoals and 

move so close together as actually to touch each other. During warm, calm weather 

the spawning process is carried on at so lively a rate that the water is squirted 50 to 

85 cm. [20 to 34 inches] above the surface. 

In another place Nicklas (op. cit., p. 528) says that in the artificial 
propagation of carp the spawning ponds ‘must contain some stones, 

F. C. 1904—37 
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and in some places aquatic plants, because the female fish like to rub 
against stones for the purpose of ridding themselves of the roe”—a 
statement that I know of no observations to support; it seems much 
more probable that the eggs are extruded entirely by muscular action 
while the fish are swimming about. 

In pond culture the breeding ponds are usually stocked with male 
and female fish in a definite proportion; the unit is technically called 
a ‘spawning party.” Usage differs as to the relative number of each 
sex that is best for stocking a breeding pond, but it is customary to 
put in a larger number of females than males. It is usually planned 
that each ‘‘spawning party” shall consist of one ‘‘milter” and two 
‘*spawners,” or else two ‘‘milters” are provided for three ‘*‘ spawn- 
ers,” while for each three milters is added one 3-year-old male fish, 
known as a ‘‘driver” or ‘‘enticer,” which is *‘ not used for spawning, 
but simply to drive or entice the other fish to that process.” 

According to Hessel (1881, p. 872), the male carp at the breeding 
season assumes a secondary sexual character which is common to many 
members of the family at that time, namely, a various arrangement of 
‘* protuberances, like warts,” which are generally known as ‘pearl 
organs.” In the case of the carp these are said to occur on the skin 
of the head and back. I do not remember ever to have seen them on 
a carp myself, and have no mention of them in my notes. If they are 
regularly present in these positions they undoubtedly function as Pro- 
fessor Reighard has found they do in other Cyprinidz and some of the 
Catostomide, in helping to hold the female at the time of spawning— 
observations which have not as yet been published in detail (abstract 
Reighard, 1904). The method of the carp would seem to be much like 
that of the sucker (Catostomus commersonii), where the two males lie 
one on each side of the female, holding her firmly between them with 
the help of the pearl organs along the sides and tail. 

Hessel also states that sometime before the spawning season sets in 
the pharyngeal teeth fall out and are renewed each year. On this 
point I have no observations. 

The eggs are not laid in bunches or masses, but are scattered about 
in the water, and, being adhesive, they become attached to the roots 
and stems of grass and other aquatic vegetation, or to whatever objects 
chance to cover the bottom where they are deposited. The fate of 
the egg probably depends to a large extent upon where it chances to 
become attached, for should it fall into the mud there would be little 
chance for its further development. The eggs develop rapidly, but the 
time required for hatching depends very directly upon the temperature 
of the water. Intemperate regions, under favorable conditions, they are 

said to hatch in about twelve days, though if the weather be so cold 
as to lower the temperature of the water it may take them sixteen or 
twenty days to reach their full development. In the warmer waters of 
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our Southern States the development is more rapid; in a pond in Geor- 
gia, when the temperature of the water was 69°, the eggs are reported 
to have hatched in five to six days, while the following year, with the 
water still warmer, the whole time consumed for development was but 
forty-eight to seventy-two hours (statement of H. H. Carey, M. D., 
Smiley, 1886, p. 687). The young fish also grow very rapidly and in 
the latitude of Lake Erie reach a length of 4 to 6 inches the first fall. 

DISEASES, PARASITES, AND ENEMIES OF THE CARP. 

The most remarkable fact in this connection seems to be that, 

although deformed and misshapen individuals are by no means rare, 
carp in the Great Lakes region appear to be very strong and hardy 
and almost free from diseases, whether such as are due to parasites 
or to other causes. This fact impressed me especially while I was 
working with them in the fish houses on Lake Erie, where I had a 
good opportunity to compare them with large numbers of. other lake 
fishes. One finds intestinal parasites in almost any of the other species 
in great abundance, but in large numbers of carp examined I have 
found parasites in the alimentary tract in only one case. This was a 
rather large fish, which had some 16 round worms, nearly chrome 
yellow in color and 2 to 2.5 em. (four-fifths inch to 1 inch) long, hang- 
ing to the walls of the intestine. Their spiny probosces were buried 
in the intestinal wall in true acanthocephalous fashion, and it required 
a considerable pull to detach them. ‘These specimens were referred 
to Mr. H. W. Graybill, who studied the parasites of many of the 
Lake Erie fishes in 1901. Mr. Graybill reports that these are a form 
closely related to Hchinorhynchus proteus, though he thinks they are 
possibly specifically distinct from that type. He further states that 
in 1901 he found in a carp a single dwarf specimen of the same worm. 

Excrescences of the integument, probably caused by sporozoa, are 
not infrequent on the wall-eyed pike (S¢tizostedion), and were occa- 
sionally found on other species, but I did not observe them at all on 
carp. 

In one case I found a leech attached to the base of one of the pec- 
toral fins of a carp, but unfortunately the specimen was lost before it 
could be preserved, so that I have been unable to have it identified. 
The only Lake Erie fishes on which I observed leeches at all commonly 
were the lake lawyer-(Lota macu/osa) and some of the cat-fishes (espe- 
elally Zctalurus). 

There can be no doubt that the lampreys must also be considered 
among the external parasites of the carp, though J have never myself 
seen one attached toacarp. The fishermen told me that ‘‘lamper eels” 
were ‘‘common” up the Portage River, and I often found them among 
the fish brought to the wholesale house from both the river and the 



580 REPORT OF THE COMMISSIONER OF FISHERIES. 

lake. This was the so-called silvery lamprey, /cehthyomyzon concolor. 
I inquired of the fishermen if they had ever seen the lamper eels 
attached to fish, and they said, ‘‘ yes;” to the inquiry as to the kind of 
fish the reply was, °° arp.” On the 10th of August, 1902, I was 
assisting in making a seine haul of carp in the Sandusky River when 
one of the ashounen noticed a lamper ‘* about 5 inches long ” attached 
to one of the fish; it became detached, however, and escaped through 
the net before I could get to the place to see it formyself. Prof. 5. H. 
Gage tells me that in his aquaria at Cornell University the young of 
the SCiy uga Lake lamprey (L’etromyzon marinus unicolor) have become 
attached & carp as soon as they were transformed from the larval stage 
and had left the sand. As carp are abundant in Cayuga Lake, as well 
as most of the other lakes in which this lamprey occurs, it seems very 
probable that during its free-swimming life the latter may be one of 
the important enemies of the carp, as it has been found to be of many 
other fish (Surface, 1898). In fact, Surface (p. 212) includes carp 
among those fish he has found dead with the marks of the lamprey on 
them. 

Finally, under unfavorable conditions carp, like other fish, are sus- 
ceptible to the attacks of fungus growths. So long as the water is 
pure there seems to be little danger of this, for I have seen carp that 
had been penned for long times whose heads were much bruised and 
abraded, but which were free from fungus. On the other hand, some 
young fish which I attempted to keep in an aquarium at Ann Arbor 
were soon attacked by a Saprolegnia, and I was unable to keep 
them alive for more than a few weeks on that account. The usual 

treatment with potassium permanganate and by immersing the fish 

for a short time in strong brine afforded only temporary relief. 
Smiley (1886, p. 754) gives the following with regard to carp attacked 
by fungus: 

Statement of B. E. B. Kennedy, Omaha, Douglas County, Nebr., April 14, 1888. 

Funeus.—On visiting our fisheries yesterday I find that many of the young carp 

are affected with a kind of parasite or fungus, which proves fatal. With some it 
appears on the back, some will have a strip nearly around the body, and some about 

the fins and tail. This fungus is easily removed, and the skin or flesh under it has 

the appearance as if the spot had been blistered. Several hundred have already 

died, and many more are similarly situated, and, unless there is some remedy 

administered, all will be likely to die. We have separated the affected ones from 

the others, hoping to stay the spread of the disease, if itisone. Those that show no 

fungus appear all right and take food readily. 

Nore By Proressor BarrpD ON FuNGUs.—When the carp are taken from their 

winter quarters for our ae shipments there seems to be a general tendency to the 

de ee of thefungus. Itis probably due to the abrasions produced in handling, 

«Tn color Wen specimens agreed more Rieseie an fae dete npuon of TCR UOn castaneus 

Girard. 
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the development of fungus taking place in consequence of the emaciated condition 
of the fish after wintering. We do not find this diseased condition in the fish taken 

out of the ponds for the fall and winter shipments. 

Iam at a loss what remedy to suggest. It is possible that you may be able to 

destroy it by immersing the fish for a few seconds in a brine, of course allowing them 

to remain but a short time, and repeating the bath several times at intervals suffi- 

cient to allow the fish to recuperate from the shock of the operation. 

According to European writers the carp in Europe apparently does 
not enjoy the wonderful immunity from parasites and from diseases 
that it does in our waters. A few quotations will suffice to make this 
clear. Seeley (1886, p. 98) says that in nature the carp lives 12 to 14 
years, but survives much longer in confinement, though ‘‘subject to 
many sicknesses, deformities, and wonderful variations.” Veckenstedt 
(1880, p. 673) remarks that diseases occur mostly to young carp; 
‘‘polypes render the fish unfit for its full development; tape-worms 
constrict its intestines, make it lean, and finally kill it; lice torment it, 
and produce dropsy.” And on this subject Day (1880-1884, p. 162) 
writes: 

[It] is subject externally to fungoid growths, especially old carp; also the same 

mosslike appearance occasionally attack young fish which reside in foul or snow 

water, as well as blindness, epidemic fevers, visceral obstructions due to over-gorging 

on chickweed, ulcerations of the liver, malignant pustules under the scales termed 

emall-pox by fishermen, carbuncles, and intestinal worms. 

This difference on the two continents is probably in large part due 
to the fact that the carp described by the European writers were 
mostly fish whose ancestors for generations back were pond-raised 
fish, and which, owing to their long domestication, were more sus- 

ceptible to the attacks of parasites and disease. These authors do not 
state what is the condition in the fish of the open waters of Europe in 
comparison with those reared in ponds, except Seeley’s statement that 
arp kept in confinement are more subject to ‘‘sicknesses, deformities, 
and wonderful variations.” Neither do we know the condition in this 

respect of those fish imported to the United States; hence it is dificult 
to say whether the apparently almost complete immunity of the Lake 

Erie carp is due to the fact that the fish originally brought to this 
country were practically free from parasites, so that few have been 
handed on to their descendants, whether it is due simply to the free, 
active life of the fish, or whether there is something peculiarly favor- 
able to the fish in the conditions of our waters. The last seems to me 

likely to be the most important factor—that the conditions which have 
allowed such a phenomenal increase in the numbers of the fish have 

produced a hardy strain which is more than ordinarily resistant to the 

diseases that normally attack the species. 
Professor Prince, commissioner of fisheries in Canada, makes special 

point against the carp on the ground of its susceptibility to diseases 
and parasites, and in a paper in which he strongly urges Canadians 
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not to undertake its culture he has the following to say on this subject 
(Prnce, (897, poo): 

German carp are especially subject to parasites and contagious diseases. From 

their omnivorous and lethargic habits no fish are so readily attacked by diseases and 

parasites as carp. The ‘‘fish leprosy,’’ described by Blake as a fungoid growth 

which spreads over the whole skin, turning the fish white and rendering it most 
unhealthy and a source of disease to all other fish, is essentially a disease of the 

German carp. Frank Buckland studied some of the diseases of these fish, and 

among others enumerated one malady which he called small-pox in the carp.¢ 

Tapeworms and other disgusting endo-parasites occur most plentifully in carp. 

One described by Harrington Keene taken from a carp of 16 pounds weight meas- 

ured no less than 45 feet in length. Of all fresh water fishes the German carp are 
the most subject to external and internal diseases. This is, in fact, unavoidable in 

a family like the carps, with sluggish habits, a fondness for coarse and loathsome 

food, and a preference for muddy and almost tepid waters. 

If any of the above is from Professor Prince’s own observations I 
feel quite certain that he can not, at all events, have made them in 
this country. And if the German carp in Europe has been found to 
be subject to a number of diseases and parasites, it must be remem- - 
bered that this is a subject upon which comparatively little is known 
in general, and that the carp, being a cultivated fish, has afforded 

opportunity for close study which most others have not. Certain it 
is that some of the fungus diseases to which he applies such awful 
names will attack almost any fish or other water animal under condi- 
tions unfavorable to the latter, and especially if there happen to be 
any abrasions of the integument. The carp’s hardiness in this respect 
is one of its chief characters, allowing of its cultivation in ponds and 
small enclosures, conditions under which many of our native fish 
would succumb to fungus and other diseases ina short time. Then, 
too, contagious diseases, strictly speaking, are, according to present 
knowledge, extremely rare among fish, and I am not aware that any 
has yet been found which attacks the carp. The whole tone of Pro- 
fessor Prince’s paper leads us to suspect that if he were studying a 
fish malady he would call it by some such name as smallpox in carp, 
whatever title he might use to designate it in other species. 

Jt remains now to consider certain enemies which menace the fish, 
especially those which may attack them while they are in the ponds. 
These are in reality very few in such ponds as are in use in this coun- 

try, since the impounded fish are all adults, and the adult carp has 
comparatively few serious natural enemies. With the young fish it is 
different, and the regular carp culturist has, of course, to deal with all 
these factors. The eggs are exposed to a great number of dangers, and 
especially are they open to the attacks of minnows and other small 

«The disease here referred to is apparently due to one of the Myxosporidia called by Hofer (1896, 

1896, 1896b) Myxobolus eyprinit. This appears to be not uncommon in European carp ponds, but Iam 

not aware of its ever haying been reported on the carp in this country. I have not had opportunity 

to examine the recent handbook of fish diseases by Hofer (1904). 
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fish. It is a common statement, too, in books on the subject, that 

frogs are very destructive to the spawn and even to the young fish.@ 
Walton (1901 ed., p. 115) even believes that frogs sometimes attack 

the adult carp, and after speaking of the mysterious disappearance of 
carp from ponds, relates the following curious story in defense of his 
belief :? 

And the like I have known of one that had almost watched the pond, and, ata 
like distance of time, at the fishing of a pond, found, of seventy or eighty large Carps, 

not above five or six; and that he had forborne longer to fish the said pond, but that 

he saw, in a hot day in summer, a large Carp swim near the top of the water with a 

frog upon his head; and that he, upon that occasion, caused his pond to be let dry: 

and I say, of seventy or eighty Carps, only found five or six in the said pond, and 

those very sick and lean, and with every one a frog sticking so fast on the head of the 

said Carps, that the frog would not be got off without extreme force or killing. And 

the gentleman that did affirm this to me, told me he saw it; and did declare his 

belief to be, and I also believe the same, that he thought the other Carps, that were 

so strangely lost, were also killed by the frogs, and then devoured. 

And a person of honour, now living in Worcestershire, © assured me he had seen a 

necklace, or collar of tadpoles, hang like a chain or necklace of beads about a Pike’s 

neck, and to kill him: Whether it were for meat or malice, must be, to me, a question. @ 

Among the other enemies to the young may be mentioned all the 
larger carnivorous fishes, turtles, water snakes, certain aquatic birds, 
especially the herons, and a few of the fish-eating mammals. Of the 
mammals, the only one that has to be especially guarded against in 
the ponds of this region is the muskrat, and that not because of any 
harm it does directly to the fish, but from the fact that it burrows 
through the embankments, causing leaks which may seriously lower 
the water level before discovered, and weaken the embankments 
themselves. Undoubtedly there must also be included among the 
enemies to the fish certain waterbugs, such as Lelostoma (commonly 
known as the ‘‘electric-light bug”) and Ranatra. An account of the 
ravages of these insects is given by Dimmock (1887), who quotes (page 
69) the following letter, dated December 16, 1886, from Mr. E. A. 
Brackett, of Winchester, Mass. chairman of the Commission of Inland 

Fisheries of Massachusetts: 

In October last, while drawing off the carp-pond, the water became very roily, 

and I noticed several young carp moving on the surface, sidewise, evidently pro- 

a Miss Mary C. Dickerson, of the Rhode Island Normal School, who has had much experience in 

keeping and observing our native frogs, has kindly sent me the following opinion as to the extent to 

which the North American species of frogs might prove injurious to fish ponds: 

“Frogs would prove a menace to fish ponds, i. e., if in large numbers and if they were the aquatic 

frogs. We have only one in the East that would do any damage, that is R. catesbiana, our common 

bullfrog, although there is one other, R. clamata, that will feed on fish to some extent if there is not 

a large supply of air and surface-water insects. In the West R. pretiosa is wholly aquatic, i. e., it 

takes its food from under water. All of our other frogs (some 9 kinds) would be quite harmless. 
They spend very little of their time in the water and do not take food from below the surface. My 

conclusions are from several years of laboratory feeding experiments.” 

6In a paper which has appeared while the present report was in press Gill (1905, pp. 208, 209) quotes 

from other observations, which lend further credence to the belief that frogs, and toads as well, 

under the influence of sexual excitement, may attach themselves to fish in the manner described. 

e“Mr. Fr. Ru.” [Walton’s original footnote.] 

a Day (1880-1884, p. 162) quotes another and similar case from Pennant. 
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pelled by some external force. With a dip-net I took these young fish out, and 

found that in every case they were firmly held by a water-bug. The fish were dead, 

and the bugs apparently had been feeding on them. J had no means of determining 

how many of these bugs were in the pond. 

Dimmock gives several references to literature on the same subject, 
and in the report of the United States Fish Commission for 1504 
(1395, page 36) it is stated that carp in the ponds at Washington suf- 
fered from attacks of Motonecta and Nepa. As has been said, how- 
ever, there is little to be feared from natural enemies in the temporary 
ponds and pens as they are conducted in this country, the greater 
dangers arising from impurity of water and other physical conditions. 

ECONOMIC RELATIONS OF THE CARP. 

Under this heading it is proposed to consider the relation of carp to 
aquatic vegetation, and to other fish and their spawn, as well as the 
secondary questions arising from these. The discussion is, for the 
most part, an examination of the numerous charges that have been 
made against the fish as to the damage it does, and in this respect is 
distinct from the succeeding chapter, which discusses the uses to 
which carp are and may be put. In Europe the mass of the literature 
on carp relates to its culture, but in this country it is safe to say that 
more has been written on the present subject than on all the others 
together. It has occupied our newspapers, our periodicals, and our 
scientific proceedings. Although so much has been written and said, 

however, this is nevertheless the subject on which perhaps the least is 
definitely known; the latter fact is probably an explanation of the for- 
mer. Many extravagant statements have been made on the one hand 
as to the value of the carp, while on the other the English language 
has been searched to find words strong enough for its condemnation. 

This state of affairs has, I believe, a very siniple explanation. When 
the fish was introduced, the impression became prevalent that if one 
obtained a few carp, dumped them into any hole containing a little 
water which he chanced to have or could construct on his land, with- 

out further care he would always have a bountiful supply of excellent 
fresh fish. As recently expressed at a meeting of the American Fish- 
eries Society, ‘‘almost every farmer had a carp pond in his front yard, 

back yard, or barnyard, or somewhere.” These expectations were far 
in excess of what was ever claimed for the carp by its introducers, 
and it is little wonder that the people were disappointed. As it was 
seen that the ponds did not yield the phenomenal results expected, and 

as the novelty wore off, they were left neglected and uncared for, so 

that within a short time, through the agency of freshets and the under- 
mining of embankments, the fish had gone to help stock the public 
waters inall parts of the country. Fora time after this, comparatively 
little was heard of them, except that in local lists of fishes they grad- 



THE GERMAN CARP IN THE UNITED STATES. 585 

ually began to be included as becoming common. But in many local- 
ities in recent years there has been an alarming decrease in the number 
of waterfowl, game fishes, and in many cases commercial fishes as 

well, and gradually the blame for much of this has been shifted upon 
the carp, which in the meantime has become the most abundant fish in 
some localities. Whether the blame was rightfully placed or not, 
remains to be seen. The game and food fishes seemed to be decreas- 
ing, the carp were undoubtedly increasing, and to many minds the 
inference was plain. It is a curious fact that those who are most con- 
cerned in the decrease of the fish and game are often the last to see 
that they themselves might ina measure be the cause. They are look- 
ing elsewhere for the explanation, and when a possibie factor presents 
itself it is at once seized upon and made to bear the brunt of the whole 
charge. This is the point that I wish to emphasize here—that most 
of the statements that have been made as to the damage done by carp 
have been based upon very insufficient evidence; if founded upon 
direct observations at all, they were observations that, if not inaccu- 

rate, were at least inadequate. At best the evidence has been circum- 
stantial, while on the other hand the defense has been either simply 
negative, or in places the attempt has been made to vindicate the carp 
on the grounds of its usefulness. 

The denunciations of the carp have been so numerous, and in many 
respects so similar, that only a few quotations need be given to show 
their tenor. The specific charges based on direct evidence, so far as 
I have been able to find them, will be dealt with in more detail. What 

I shall attempt to do is to sift the evidence in as careful and impartial 
a manner as possible, adding to it what I have myself been -able to 
learn in the prosecution of my studies on the subject. The best 
recommendation I can bring forward for myself as a juror in the case 
is that I approached the subject with little knowledge of the particular 
question, and, consequently, ‘‘ unprejudiced and without previously 
formed opinions.” 

Tt should be borne in mind that direct observations bearing on the 
various phases of the question as to the damage done by a fish like the 
carp are very difficult to make, and are in most cases largely matters 
of chance, while at the least they require a great amount of time. Take 
for example the relation of the carp to the black bass. The question 
is often asked, ‘‘ Will a carp drive a black bass from its nest and 
devour the spawn?” Ifa person by chance happens to see the thing 
done, and is certain that he has interpreted his observations aright, 
there is the proof of the matter, and so it is settled. On the other 
hand, one might watch a bass nest for a long period—say, many hours 
each day—and never see a carp come near it, but one would still have 
no proof that it might not do so—his evidence would be only negative. 
To be sure, the longer the observation was continued the greater would 
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be the probabilities in favor of the harmlessness of the carp; but it 
seems to me that in most of these charges of destructiveness the burden 
of proof must rest with those that make the charges. If, however, in 
the case supposed above, the watcher should see a carp come near and 
be driven away by the bass, this would be good direct evidence in the 
carp’s favor. All this serves to emphasize the importance of taking 
advantage of whatever opportunity chance may offer to throw light on 

these questions. 
The principal charges that have been preferred against the carp have 

been enumerated in a preliminary statement of the present investiga- 
tion (U. S. Fish Commission Report, 1908, p, 129) as follows: 

(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, ete., 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. 

To the first of the above might be added the charge that in stirring 
up the mud of supply reservoirs of water that is used for drinking 
purposes the water is made unfit for use. The first four of the charges 
will be considered here, the fifth and sixth will be discussed in connec- 
tion with the food value and uses of the carp. 

RELATION OF THE CARP TO VEGETATION. 

The principal complaint against the carp on account of its destruc- 
tiveness to aquatic vegetation comes from sportsmen, especially the 
duck hunters. They are almost unanimous in their condemnation of 
the carp on this account, but conversation with a number of them soon 
makes it apparent that while some are speaking from personal experi- 
ence, and the opinions given are their own, many are merely repeat- 
ing statements which they have heard, and which have become so 
stereotyped that they are easily recognizable to one who is investiga- 
ting the subject. Itso happens that the St. Clair Flats, and more espe- 
cially the marshes bordering Lake Erie, are among the most famous 
duck-shooting localities in the Middle West, so that in this connection 
I shall confine myself for the most part to inquiries made there. 

The most definite information I obtained as to the changes that have 
taken place in the aquatic vegetation in the last decade or so was near 
the mouth of the Sandusky River, where it opens into the bay of the 
same name. Mr. Fitzgerald, the keeper at the Winnows Point Club, 
who has lived in the region all his life, not only told me of the changes 
in the conditions as he could remember them, but allowed me to exam- 

ine the records of theclub in further substantiation of his observations. 
It appears that the first carp were brought to that immediate vicinity 

in 1883 by D. W. Cross and Colonel Scovill, of Cleveland. A small 
pond was prepared near the clubhouse and, according to the records, 
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on May 20 was awaiting the arrival of the fish. These probably came 
‘soon after and were put into the pond on or before the morning of the 
Y1ist, for on that day there was a severe storm, the pond was flooded 
and finally broke out at 2 p. m., and all the fish escaped. The lot con- 
sisted of 20 leather and 20 scale carp. Later a large lot of young carp - 
were sent to the club and were liberated in the marshes by Mr. Fitz- 
gerald’s father, and still more were planted by a tug which went up 
the river, putting in carp at various places along the route. To-day 
these fish are extremely abundant in this locality, and have been so for 
a number of years. 

According to Mr. Fitzgerald’s statement, coincident with the increase 
in the carp there has been a great decrease in the amount of wild celery 
(Vallisneria spiralis) growing in the shallower waters. He says that 
formerly, in late summer, the strip of comparatively shallow water 
extending some quarter to one-half mile from the clubhouse to the 
main channel of the river was thickly grown up with this plant. Its 
leaves were so abundant, floating on the surface of the water, that it 
looked almost like a solid bank, and it was only with great difficulty 
that a boat could be paddled through it. To-day this stretch is open 
water; only here and there doa few lily pads come to the surface. 
Much the same thing had been told me the previous summer by a carp 
fisherman, who for many years has acted as guide for hunters in the 
‘region. He affirms that the marsh has changed greatly in the last few 
years, and believes it is due to the carp. He says the carp root up 
principally the wild celery ( Vallisneria), wild rice (Zizania) and deer- 
tongue (probably meaning both Sagdttaria and Pontederia); and that 
the ‘‘ canvasback celery ” ( Vallisneria) has been largely cleared out. 

At the same time the duck shooting is said to have been rapidly on 
the decline. The canvasbacks (Aythya vallisneria) and redheads 
(Aythya americana) especially have been growing scarcer and scarcer. 
The records of the Winnows Point Club, mentioned above, show a very 
marked falling off in the number of canvasbacks killed in about 1893, 
and conspicuously so in the numbers of both species in 1898-99. This 
is ascribed to the ‘‘ absence of food.” Since 1899-1900 not more than 
three or four canvasbacks have been killed by the members of the club 
each year. It is the custom now to sow wild-rice seed in the vicinity, 
but I do not know whether this has yet proved to be beneficial. 

In order to learn something of the conditions and the sentiment of 
the sportsmen in the western part of Michigan, where there are many 
famous duck marshes, I sent a circular letter to the postmasters at 
Muskegon, Grand Haven, Holland, Saugatuck, and South Haven, and 
in each case received a reply either from the postmaster himself or 
from some one to whom the letter had been referred by him. The 
verdict from Saugatuck, on the Kalamazoo River, accorded very closely 

with that from Lake Erie. Mr. Charles E. Bird wrote that they have 
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no wild celery, but do have much wild rice. Since the carp have been 
planted, however, this has been largely rooted out; ‘‘they dig it up 
like a drove of hogs, and have about spoiled the marshes for ducks.” 

Mr. C. J. Dregman, of Holland, writes that carp are abundant in 

the lake (Black) and river there, and adds: 

As to their destructiveness to wild celery or otherwise I have no reliable informa- 

tion to give you. There is comparatively little wild celery here, and that which 

does grow here seems not to be affected from year to year. Common report has it, 

however, that carp are destructive to fish eggs and nests. 

Mr. George C. Monroe, of South Haven, does ‘‘not believe they 

cause any damage to plants along the river bank.” At Muskegon, 
according to Mr. E. D. Magoon, ‘‘the marsh is full of channels and 
bayous, and these abound with carp.” Wild celery, rice, and other 
duck food are found here, but he expresses no opinion as to the effect 
of the carp on these. 

Considerable valuable testimony on the question under discussion is 
given by Doctor Smith in his report on the acclimatization of fish in 
the Pacific States (Smith, 1896, pp. 393-403). Several cases are men- 
tioned where carp are reported as destroying the vegetation, most 
notable among which are observations made at what are known as the 
‘*Suisun Marshes.” Doctor Smith (p. 397) quotes a letter from Mr. 
Ramon E. Wilson, secretary of the California Fish Commission, dated 
November 12, 1891, which states that certain portions of the marshes 
referred to above have been preserved by five shooting clubs for a 
period of ten years previously. The letter continues: 

Each of these clubs has, from year to year, supplemented the natural and indigenous 

growth of vegetation by planting non-indigenous seeds and grasses, until about two 

years ago the ponds, ditches, and sloughs had so grown up with vegetable matter 

that upon the opening of the season it was almost impossible to push a boat through 

the dense growth. Last year, the season of 1890, it was discovered that a marked 

change had taken place. The cause was attributed to the winter, which was arather 

severe one, in that there were many overflows and freshets occasioned by heavy 

storms. This year the change in the respect mentioned was much greater. It was 

early reported in the spring that there was very little sign of vegetable growth in any 

of the ponds. Investigation followed, and it was found that fish in large numbers, 

ranging from a few inches in length to 15 pounds in weight, had invaded the grounds 

and taken entire possession of all the waters. These fish came, say, in May and 

remained until about the latter part of July—that is, the bulk, but many remained later. 

We are convinced that these great numbers came to spawn. About August this great 

school, if you can so call it, suddenly disappeared—that is, the larger ones and the 

majority of the whole. Their going was not unlike the grasshopper in effect on vege- 

tation—not a sign or remnant was left. The result is that to-day, where these same 

ponds have heretofore afforded unlimited food supply for surface-feeding ducks in the 

early part of the season and a like supply of celery bulbs for the canvasbacks and 

redheads for the balance of the season, there is absolutely not a single sign of vegeta- 

tion. At the time mentioned I carefully examined the beds of the ponds and found 

them positively barren of vegetable matter. Notwithstanding the emigration, ifit can 

be so called, of the larger fish, the waters are still alive with the same fish, ranging 

from 2 to 8 inches in length. These ponds, heretofore quite clear, are now nothing 
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more than mudholes. That this fish burrows in the mud there is no question. The 

beds of the waters are not unlike a sieve in appearance, with holes, round in form, 

ranging from one-half inch to 3 inches in diameter. The banks of the ponds and 

sloughs are quite like the bottoms. The fish have burrowed to the depth of a foot in 

many places, and it can be readily seen that it has been done for the purpose of get- 
ting at the roots of the vegetable growth. 

That the fish which caused these disturbances were carp Mr. Wilson 
determined by sending specimens to Dr. David $8. Jordan. 

The testimony of Mr. John P. Babcock, at that time chief deputy 
of the California Fish Commission, is very similar. He is quoted 
as follows (Smith, 1896, p. 399): 

The carp have destroyed almost all the wild celery of the lower Sacramento and 

Suisun Marshes. They reach all the ponds during high water, and, as soon as celery 

comes up, they eat the shoots, and, in many of the best ponds on the shooting pre- 

serves, have taken roots and all of the celery. They have not destroyed the tule 

grass to any noticeable extent, if at all. The damage has been to the better grasses. 

Many of the clubs planted wild celery in 1891, 1892, and 18938, but the carp destroyed 

it all, and it is claimed by observing men that the celery is entirely destroyed. The 

clubs resort every season to baiting their ponds with grain, and in these ponds the 

carp move in droves that W. P. Whittier tells me look like a tidal wave, as they move 
from one side to the other. 

The most extravagant charge as to the damage done to vegetation by 
carp which I have seen is given by Prof. EK. E. Prince, commissioner 
of fisheries for Canada, in a paper discussing ‘*The Place of Carp in 
Fish-culture ” (Prince, 1897). He says (p. 33): 

In connection with this charge, a western United States paper tells of a rancher’s 

visit to Portland, Greg., to sue for damages he had sustained from the introduction 

of carp. He wished to find out whether he had recourse against the United States 

Fish Commission for the introduction of carp into the rivers of this section. He says 

these fish are destroying his meadows by eating his grass and grubbing up the roots. 

As the water overflows his meadow the carp follow it up in thousands, the small 

ones weighing about 3 pounds pushing their way up where the water is only 3 inches 

or so in depth and clearing off all vegetation, so that when the water recedes he will 

have mud flats in the place of meadows. 

This statement appears the more credible, however, in view of some 
remarks made by Doctor Hutchinson, stationed at Portland, Oreg., in 
a letter discussing the value of the carp as an eradicator of the fluke 
disease of sheep. Doctor Hutchinson says (Stiles, 1902, p. 221): 

All the bottom lands of this river [the Columbia] are subject to annual overflow, 

and at this time the carp clean the meadows as thoroughly asa fire. Every spear 

of grass, up to the very water’s edge, will be eaten by them. They also havea 

habit of rooting all around the edge of this overflow as it gradually recedes. 

Mr. Hessel, in reply to the letter from Mr. Wilson regarding the 
damage caused by carp in the Suisun Marshes (Smith, 1896, p. 400), 

states it as his opinion that the carp are in search of worms, crustacea, 
larvee, etc., when they dig about the roots of the plants, and that the 
uprooting of the plants themselves is merely incidental. According 
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to him the aquatic vegetation in the Potomac River has not been 
damaged by carp, although these fish are abundant there. He says: 

The carp is very numerous and prolific in the Potomac River. There are speci- 

mens from 20 to 30 pounds, but that they go for the water celery has not been noticed 

here as yet. Water celery grows in abundance in places where the river flows 

slowly, especially about the so-called flats, but any injury to its growth, or a reduc- 

tion of its density, not to speak of its total destruction, has not been heard of, as far 

as I know, with two exceptions only, not attributable, however, to the carp, but to 

high water in the spring of 1882 and 1889, when every kind of vegetation was swept 

away by the floods, and consequently water celery disappeared from the river dur- 

ing the two years subsequent to those freshets. 

I must not forget to call your attention to the fact that turtles, too, are not averse to 

a meal of water celery. Frequently I have seen ‘‘red-bellies’’ and ‘‘ yellow bellies”’ 

feasting in the dense growth of Potomac celery upon that plant. Another point: For 

years I have kept quite a number of these species of turtles for ornamental purposes in 

a small pond about this station and fed them with water celery taken fresh from two 
ponds stocked with a great number of old and young carp, which never touched the 

celery, though it must be admitted they did loosen the roots in their hunt for animal 

food. 

In conclusion, I reiterate that I am not familiar with the fauna of the Suisun 

Marches, but my impression is that, upon closer investigation, there may perhaps be 

found additional causes for the disappearance of the water celery and other vegeta- 

tion therein, besides the undeservedly much-abused carp. 

Even if Mr. Hessel’s contention that the uprooting of the plants is 
a secondary result as the carp is searching about in the mud for animal 
food should be found to be true, the nature of the damage done would 
be the same. It seems, however, from the facts brought forward in 
the discussion of the food of the carp, that we should not be too hasty 
in concluding that it is altogether for animal matter that they dig up 
these plants; knowing as we do that they eat a Jarge quantity of vege- 
table matter, it seems likely that they would take it whenever there is 
opportunity, so that in the case of the wild celery they probably eat 
the softer parts of the plant as well as the crustacea, insect larve, etc., 
dug up in the mud. 

The fact that the wild celery in the Potomac was not being destroyed 
is a matter of more weight, but if the damage in other places is really 
perpetrated by the carp it merely goes to show that under certain con- 

ditions the fish does not harm the vegetation to a marked extent, while 
in other cases it does. This perhaps depends upon the relative abun- 
dance of other food. Furthermore, as Mr. Hessel suggests, there 
should be further investigation as to whether the carp is the sole factor 
in causing the rapid disappearance of these water plants. It must be 
remembered that we know very little of the obscure ecological forces 
at work which may cause great changes in the aquatic flora of a region. 
Since these reports come from such widely separated areas, however, 
the factor which is causing the destruction must be a very general one. 

If the damage were confined to the Great Lakes basin, for instance, it 
might be expected that some general phenomenon, such as a gradual 
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lowering of the water level in the basin, might be the cause, though 
it is difficult to see how that particular factor, even if it could be 
proved to exist, would effect the vegetation as has been observed. It 

would be expected as the result of such a lowering that the different 
floral zones would not in most cases be destroyed, but would merely 
reestablish themselves a little farther out from the original shores. 
Since a similar decrease is being complained of in many parts of the 
country, however, and within comparatively only very recent years, 

we would expect to find the same cause in all cases, and would look 
for some new factor coincident with the trouble. The planting and 
astounding acclimatization and propagation of carp seems to have 
introduced such a factor. 

Then, too, there must be examined the more direct evidence against 
the carp. Vegetation has been rooted out of comparatively small 
ponds and reservoirs, where close observations could be made, and 
where apparently the only change in conditions that could account for 
it is the introduction of carp. And, finally, we know that these fish 
do root up many plants. Ina pond where the carp were feeding in 
large numbers I have seen the surface of the water quite well coy- 
ered in places with the uprooted vegetation, among which were to be 
seen whole plants of flags torn out bodily. In other places, when the 
Vallisneria was still young and did not reach nearly to the surface, I 

’ have observed the leaves floating about, recently torn from the bottom. 
Although it could not be determined with certainty in this case, it is 
very probable that carp were responsible. The roiliness of the water 
at the place served to strengthen the suspicion. 

One can not be too careful, however, in drawing conclusions of 
this kind, since there are many opportunities to make mistakes. A 
concrete example may serve to illustrate the point. I was wading 
about in a little bay at the St. Clair Flats, where carp were abundant, 
and noticed many freshly torn up leaves of flags floating on the sur- 
face. It looked very much at first as if this were the work of the carp, 
but I later saw the agency at work-—a muskrat, which dived to the 
bottom, cut off a leaf and brought it to the surface, floated there while 
he ate the succulent lower end, and then left it, to go down after 
another. These leaves were bitten off singly, however, while the flags 
mentioned above as uprooted by carp were torn up roots and all, prob- 

ably not so much on account of direct pulling as by having the mud 
worked away from around the roots.¢ The male dog-fish (Ama calva) 

aUnfortunately it was found inexpedient to make an experimental test of the effect of carp upon 

aquatic vegetation. This could be done by having two similar ponds or enclosures in which con- 

ditions are as nearly the same as possible. Into one of these should be introduced a certain number 

of carp, while the other should be left without them. If this were done in the spring, for example, 

an exact comparison could be made of the conditions in the two areas as the season adyanced. The 

greatest caution should be taken in seeing that all conditions, except the presence of the carp, should 

be the same in the two enclosures. 
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also cuts off the young shoots when building its nest, and at such 
times these may be found floating on the surface of the water. 

In conclusion, as to the relation of carp to aquatic vegetation, the 
evidence seems to be pretty strong that in general they are very 
destructive, and are probably, in large part at least, responsible for 
the great reduction of wild celery and wild rice that has been noted in 
many of our inland marshes in the last few years. This, in turn, has 
deprived certain ducks, especially the canvasback and redhead, of an 
important food supply, and has undoubtedly influenced their abun- 
dance to some extent in the localities in question. Whether the great 
reduction in their actual numbers can be laid to this cause is a very 
different question; and when we observe that the same complaint is 
being made of nearly all game birds and mammals not rigorously pro- 
tected by law, it makes us look for an influence at work more general 
than the introduction of carp into our waters. Such an influence is to 
be found in the hunters themselves, and must be reckoned with in the 

case of the ducks as wellas elsewhere. Whether it is more or less potent 
than the reduction of one of their sources of food is a question which 
remains to be settled. It is possible, too, that with the development 
of the country, and especially the opening up of extensive areas by 
irrigation, the ducks, instead of being actually so decreased in num- 
bers as would at first seem to be the case, have scattered to new feed- 

ing grounds. <A portion of the following quotation from the paper by 

Smith (1896, p. 399), mentioned above, refers to this possibility, while 
it also sums up in a concise manner the other aspects of the question: 

In attributing to the carp the scarcity of canvasback and other ducks in a given 

region, there should be proof that the carp does and other fish do not eat and uproot 

large quantities of Vallisneria; and the influence of market hunters and indiscrimi- 

nate killing by sportsmen must not be overlooked. The scarcity of canvasback ducks 
in most streams probably antedates the advent of the carp in noteworthy numbers, 

and, as in the Potomac, was coincident with spring shooting and with the activity of 

pot-hunters using swivel guns. Mr. John P. Babcock, chief deputy of the California 

fish commission, states that he thinks ducks in that State have changed their feed- 

ing grounds; miles of land in the San Joaquin Valley are now covered with ditches 

and miles of alfalfa now grow where a few years ago there was a desert; and the 

main market supply of ducks comes from that region instead of the Suisun Marshes. 

He thinks, however, that the carp have proved very objectionable in this region. 

In consideration of all the evidence set forth above, although we are 

obviously unprepared to say to what extent, we seem forced to conclude 

that carp are, in some measure, detrimental to certain species of ducks. 

ROILINESS OF WATER INHABITED BY CARP. 

The extent to which carp stir up the bottom mud and make the water 
roily has been mentioned in speaking of its habits, and especially its 
manner of feeding. Asa general thing this is one of the surest indica-, 
tions of the presence of these fish in waters that would otherwise be 
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clear; and it has several rather important economical bearings besides 

the mere fact that it usually accompanies or is accompanied by the 
uprooting of the aquatic vegetation. The constant roiliness of a body 
of water that has theretofore been clear must be an important ecological 
factor in determining the quantity and character of both the vegetable 
and, at least secondarily, the animal life inhabiting it. This will 
readily be appreciated when we consider that it decreases the amount 
of light that would reach to any given depth, thus depriving plants at 
that depth of at least a part of one of the most important conditions 
for their growth, while in the second place the settling of the sedi- 
ment upon the stems and leaves of the plants acts asa mechanical hin- 
drance to the ordinary processes of respiration. Where the balance 
is once upset in this way in a body of water where things have become 
adjusted to a certain set of conditions, it is difficult to predict just 
what.results will follow in the readjustment to new conditions; but it 
is safe to assert that practically all the living organisms in the water 
will be influenced to some extent. Even if the vegetation were not 
uprooted by the stirring up of the mud of the bottom, it is probable 
that its abundance would be greatly reduced by the constant roiliness 
of the water. This would in all likelihood affect the plankton or free- 
swimming organisms as well, and thus greatly reduce the natural 
food supply of the fish. In the large bodies of water these conditions 
are ameliorated to a large extent, since by the movement of the fish 
from place to place they are often absent from a given locality for 
considerable periods, thus giving the sediment an opportunity to settle 
and allowing the water to become clear; and even in smaller areas the 
fish are not feeding all the time. But it must be admitted that where 
there are a comparatively large number of carp in a pond the water 
is kept in an almost constant state of roiliness. In the case of run- 

ning waters there is a further tendency to impoverishment in the 
carrying away of the rich mud while it is held in suspension in the 
water. There has been no direct evidence collected, so far as I am 
aware, to show to what extent this may be effective. It has even been 

claimed by some that dikes and dams are weakened in this way, by 
the destroying of the vegetation that held the mud in place, and the 
loosening of the mud itself. 

The roiliness of the water caused by carp in supply reservoirs 
has, in a number of instances, proved to be a serious problem, and is 
one which has to be met with promptness. The only practicable rem- 
edy is the removal of the fish. In some places this can be done with 
comparative ease by persistent seining; but more often, especially in 
large reservoirs which present a diversity of conditions, this method 
is not feasible. In some cases it may even be necessary, where the 
disturbance is very great, to withdraw the water and drain the 

reservoir for the purpose of getting rid of the carp. An interest- 
F. C. 1904—38 
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ing case of the way this problem was met in Lake Merced, one of the 
reservoirs for the water supply of San Francisco, is reported by Smith 
(1896, p. 895) in the paper that has already been quoted. A number 
of sea lions put into the lake apparently did the work very effici- 
ently; but unfortunately this is not a method that it is always possi- 
ble, or at least, practicable, to apply. Doctor Smith quotes Mr. 
Babcock, of the California Fish Commission, as follows: 

Carp have entered the Blue Lakes in Lake County. The Blue Lakes, three in 

number, were formerly very striking and beautiful bodies of water. A. V. La Mott 

now tells me that lower Blue Lake is so muddy that its beauty is gone, the carp 

keeping the water roiled all the time. Lake Merced, property of the Spring Valley 

Water Company, in the city and county of San Francisco, was so damaged by carp 

as to be almost useless to the company. The company employed four fishermen by 

the month to seine the lake, and during that time—some four months—bought 19 

good-sized seals [i. e., sea lions] taken near Cliff House. These seals were placed in 

Lake Merced in 1891, and for a time the company employed men to go over the lake 

to pick up the pieces of dead carp that were so numerous as to be dangerous to the 

purity of the water. In the summer of 1895, at the request and expense of the 

water company, I engaged several Italian fishermen to go to the lake, and under our 

supervision they used all kinds of drag nets and seines in the lake and were unable 
to take any carp or any other fish than sticklebacks. The seals have grown very 

thin. Another effort was made in same manner with like results in the fall of 1898. 
Tam of the opinion that there are no carp, big or little, in the lake at this time. 

The coming season the company will try again for carp, and if none is found the 

seals will ve killed off and large-mouth black bass placed in the lake. 

The planting and maintaining of large predaceous fish in waters 
where carp are objectionable will undoubtedly help to a large extent in 
keeping their numbers down, as they will prey upon the young carp. 
It is doubtful whether they will be of much effect in removing the 

iarger fish, however. 
Another point is mentioned in the above quotation which is often 

one of considerable importance, namely, the marring of the beauty of 
lakes and other bodies of clear water by carp, by keeping the water 
constantly muddy and roily. This is-a problem which is apt to be 
encountered by park commissioners, and is to be met in the same way 
as in the case of the reservoirs. In parks, however, the usefulness of 
carp as a source of interest to visitors, who take pleasure in feeding 
them, may be considered as offsetting their undesirability in other 
respects, though gold-fish are usually preferred on account of their 

more showy appearance. 

RELATION OF THE CARP TO OTHER FISH. 

Perhaps more complaint has been made against the carp by anglers © 
and commercial fishermen for its alleged destruction of other fish 
than by the sportsmen for its harmfulness to the feeding grounds of 
ducks. These complaints have come from nearly all quarters, and it 
will usually be found that they arise from a general sentiment rather 
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than from definite information. It is a noticeable fact that this senti- 
ment is much less general, or may be largely replaced by one almost 
as unreasoning in favor of the carp’s entire harmlessness, in regions 
where this fish is commercially valuable on a large scale. The charges 
may-in a general way be divided into four i dee (1) That carp eat 
the spawn of other fish; (2) that carp eat the young of other fish; (3) 
that carp prevent the nesting of such fish as the basses; (4) that carp 
produce unfavorable conditions—chiefly roiliness of the water—that 
drive other fish away. 

In the Great Lakes region the fishes that are generally conceded to 
be in most danger from the carp are the bass and other members of 
the same family (crappie, sun-fish, bluegill), and the white-fish. It is 
obvious that they can hardly affect directly such other commercial and 
game fishes as the wall-eyed pike and sauger (St7zostedion, commonly 
called ‘‘ pickerel” on the Great Lakes), or perch” (Perca jlavescens), or 
trout; nor do I know of specific complaints of damage to the herring 

' (Argyrosomus), sturgeon, or the true pikes (Ksocide, ‘‘pickerel” of 
the inland waters). Most of these do not lay their eggs where they 
are likely to be troubled by carp, and some are probably considered 
able to take care of themselves. Still it seems that carp might easily 
affect wall-eyed pike, in cases where the eggs are attached to water 
plants; and if they affect white-fish they probably also affect herring, 
whose eggs are laid at the same time and presumably in the same places. 

The first of the complaints enumerated above, viz, that carp eat the 
spawn of other fish, is perhaps the one that has been most persistently 
maintained. One can scarcely read a communication by one of the 
opponents of the carp without finding in it a statement to that effect. 
Nevertheless, few, if any, direct observations are recorded. The argu- 
ment is something like this: Other fish, such as the bass, are decreas- 
ing, while the number of carp is, or at any rate has been, steadily on 

the increase; carp will eat practically anything; therefore, oli decrease 
of certain other fish must be due in large part to the fact ik the carp 
devour their spawn. What I wish to point out is that while the two 

‘emises may be true, the conclusion is by no means a necessary one. 

It can not be deduced from the above premises without other facts, 
and those facts have not been supplied. They might be of two kinds— 
first, direct observation of the eating of the spawn of other fish by 
oEys and, second, by the finding of the spawn of oben fish in the 

a With regard to the ie, at ihe thirtieth annual ane of the American Fisheries Society both 

Mr. Dickerson, of Detroit, and Doctor Parker, of Grand Rapids, Mich., expressed their opinion that the 

carp is indirectly harmful to the perch through oe destruction of the vegetation. Doctor Parker 

remarks (Transactions of the Society, 1901, p. 124): ‘‘ You must go back to the vegetable for the reha- 

bilitation of waters. If you destroy vegetation and the lary, you destroy the minnows, and the 

perch have no minnows to feed on, unless they can eat the young of the carp, which they do not 

appear todo, but the black bass will eat the young of the carp and will thrive. Therefore you may 

look for an increase of the black bass, a decrease of the minnows, and also of those fish that feed upon 

the smaller minnows.” 
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stomachs of carp. Although it is stated that carp do go about over 
the spawning grounds of other fish and that they devour the spawn, 
with the exception of the little given in this paper relative to the 
white-fish, I do not recall a single case that has been reported upon 
where sufficient evidence has been adduced to show that such is really 
the case. The absurdity, for example, of an assertion which has 
recently been made by a writer in Forest and Stream (Chambers, 
1904) is obvious on the face of it. This partisan, after deprecating 
carp as a food fish and speaking of its habit of uprooting wild rice, 

adds: 

When the stomach of one caught upon the St. Clair Flats was opened last autumn, 

it was found to contain at least a double handful of rice, while as an ill stration of 
their destructiveness upon the spawn of other fish it may be mentioned that a gallon 

of spawn which had been devoured was taken from an 18-pounder—a weight which 

the carp frequently attains. 

The italicsare mine. The enthusiasm of partisanship has apparently 
led this observer into mistaking the spawn of the carp still in the 
ovary for that of some other fish which has been devoured, for it 
seems altogether out of the question that the stomach of one 18- 
pound carp should hold a gallon of spawn. A double handful of 
rice—wild, or Indian, rice (Z/zania), I suppose is meant—might well 

be present. The greatest amount of material which I have ever 
taken from the alimentary tract of a single carp would surely amount 
to much less than a pint, though I can not say that by distention it 

might not hold more. 
In my own researches at the St. Clair Flats, where the black bass 

were nesting in numbers, I spent much time in attempting to get direct 
evidence relating to the question at issue. Most of these observations 
were made in a small bay where the general water level in the deeper 
parts was about 8 to 5 feet. The bottom was composed of a fine clay, 
in most places rather light in color. Practically the only vegetation 
in this portion of the bay consisted of scattered groups of builrushes, 
each clump usually radiating in long lines from a common ces‘ter. 
The bass“ nests were in this open part of the bay, large circular ex »- 

vations, a few inches deep, and usually appearing much darker than 
their surroundings on account of the removal of the top soil. Asa 
rule they seemed to be placed near the lines of bulrushes, and were 
usually plainly distinguishable for a considerable distance on account 

of the clearness of the water. 
Conditions about the margin of the bay were entirely different. 

Here the shallow water, 1 to 2 feet or so deep, was thickly grown 
up with vegetation—flags, sedges, lily-pads, and was succeeded 
Py. wet, marshy, grass-covered ground. The patton here was largely 

al Peueee fee were the eae montied ieee bass (Micropterus auaniea) iene I find no eeare 

of the species made at the time. 
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soft, and black on account of tne decayed vegetable matter. In this 
shallower area all about the bay carp were often very numerous. 

In the first place much time was spent in trying to learn whether 

the carp ever intruded in the central portion of the bay where the bass 
were nesting. It seemed very probable that they would cross the 
bass nesting-grounds, at least in going in and out of the bay. But I 
was never able to observe a single carp actually on these grounds, 

though I at one time frightened a number of them in near shore which 
started out in that direction. A fyke-net was set with a view to inter- 
cepting any carp that might cross the tract covered by the bass nests, 

but with negative results. These fish are so wary, however, that it is 
very doubtful whether they would have entered the net had they gone 
that way. At another place I at one time had a large minnow seine 
drawn over a portion of bottom where a few bass were breeding and 
where I had reason to suspect there were carp present. Besides the 
small fish captured the seine brought in a bass, a pike, and two carp, 
which seems to show that they may at times go in close proximity to 
the area covered by the breeding bass, if not actually upon it. 

In the bay mentioned above I built a scaffold at the border line 
between the bass grounds and the shore zone, with the idea of having 
a more commanding view of portions of both. On this I spent many 
hours of vigilant watch, and although a bass which had a nest near by 

- soon became accustomed to the structure and resumed his care of the 
egos in the nest, and although carp sometimes appeared within my 
range of vision in the water on the shoreward side, I never saw one 
of them on the outer side, where the bass nests were located. Since I 
have frequently seen schools of these fish lying quietly in water which 
seemed to present the same conditions, except that the bass were 
absent, I feel justified to some extent in concluding that as a general 
thing carp avoid the actual breeding areas of the bass. 

The question has often been raised, and has been much discussed, as 

to whether a black bass would drive a carp away from its nest. A 
number of opinions were expressed on the subject at the thirtieth 
annual meeting of the American Fisheries Society, held at Milwaukee 
in 1901 (see the Transactions of that meeting, published in the same 
year, pp. 114-132). It appeared to be the consensus of opinion of the 
gentlemen assembled there that the bass is fully able to take care of 
itself, while it was further claimed by some that the bass were actually 
increasing owing to the extra supply of food furnished by the young 
carp. Below are given some extracts from the discussion referred to: 

Mr. Tircoms. Is it not a base slander upon the bass to intimate that it would allow 
a carp to touch its spawn? 

Doctor Barrierr. I should think so. 

Mr. Bower. I think that where bass and carp inhabit the same water it is natural 

that the bass should increase. We have been hatching black bass for a number of 

seasons in ponds where we have had an opportunity to observe their spawning 
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operations from the time the male fish begins to prepare the bed until a good many 

days atter the hatching is completed, and we know that the male bass guards the 
bed against all intruders. He will put up the stiffest kind of a fight against any 
animal that approaches the bed with a view of preying upon the spawn. There is 

no danger of a carp ever looting the spawn from a black bass bed. On the other 

hand I do not think the carp can retaliate against the bass in any way, shape or 

form. While the bass is preying on the carp, the carp can not come back at them 

in any way. In other words, in the interchange of hostilities between the two 

species, the bass gets the better of it at every stage of the proceedings, and I think it 

is a perfectly natural result that the bass should increase in waters where there is an 
abundance of carp. 

* * * * * * * 

Mr. Lypetu. I never have known but a single instance where the carp has 

destroyed the spawn of the black bass, and I never knew of their destroying any 
other spawn. I have handled and opened what few carp were caught at the Detroit 

river, Belle Isle, fisheries, during the last ten years, but never found any spawn in 
them.@ 

* * * * * x * 

The Presipent [Mr. Dickrrson]. I have made this assertion, that no carp ever 

got hold of an egg of a black bass unless Mr. Bass had first been taken off from that 

spawning bed. I do not believe there is such a thing as a carp ever having devoured 

a single egg from a black bass bed where the black bass was on the bed. Of course 

if the beds are deserted that is different, but as long as the bass is alive and guard- 
ing the bed, no carp ever got a single egg. 

Other opinions were expressed, all with the same tenor; but it must 
be remembered that these are in most cases only opinions. They are 
expressed by practical fishermen, however, men who have had more 
experience with the black bass and with the carp than almost any one 
else in this country, and for this reason their opinions must be given 
weight.” 

In the Transactions of the Thirty-second Annual Meeting of the 
same society (1903, p. 54) a statement similar to the above is made by 
Mr. J. L. Leary. It is in part as follows: 

As to his [the carp’s] destroying the eggs or young fish, it is not a fact. My 

experience is that I could not raise the crappy in clear water, and I adopted the plan 

of putting so many carp in crappy ponds, and I raised some crappy and no carp, 

showing that the young carp are all destroyed by the crappy. The smallest sunfish 

can chase him away, for the carp is a big coward; the carp is a rapid grower and a 
good fish. 

While we are discussing the case of the carp it may be well to give 
a little more fully the ideas of two members of the American Fisheries 
Society (Transactions of the Thirtieth Annual Meeting, 1901) as to 
the probable increase of these fish, as has been suggested above, on 

account of having young carp for food. Mr. Dickerson, of Detroit, 

aThis fishery is not prosecuted during the spawning season of the bass; the statement is meant to 

refer to white-fish spawn. 

b This question should be tested by introducing a few carp into a bass breeding pond. 
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speaks of the complaints of the fishermen that carp are destroying the 
bass fishing on the St. Clair Flats, and then adds (p. 118): 

But notwithstanding their claims the bass fishing on St. Clair Flats has been 

better during the last three years than at any time during fifteen years previous, 

and we have not planted any bass either. I can not account for it in any other 

way except that the environments of the carp and black bass are absolutely different. 
Black bass likes a clean, pure, sandy bottom, and the carp lives on a muddy, weedy 

bottom. I believe that the carp is a good thing in many waters where black bass 

thrive. I believe that the bass fishing at the flats has increased by reason of the 

food that young carp make for the bass, though he was not planted there. 

Dr. 8S. P. Bartlett, of Illinois, who has always been a strong partisan 
for the carp, says (Transactions American Fisheries Society, 1901, 
p- 120): 

_ When we take into consideration the fact that is so well known of the voracious 

habits of the black bass, it shows an all-wise provision of nature to supply a very 

large quantity of coarse fish to feed the other fishes, and I believe as firmly as I am 

standing here that if the carp had not been introduced in the state of Illinois, the 

buffalo having become almost extinct in our waters although it was once the great 
commercial fish that the bass would have been gradually taken out entirely from the 

list. As it is now, I want to repeat the statement that we have more black bass 

than ever, and our carp certainly have increased in a greater ratio than ever before. 

This statement, so contrary to what is so often maintained of the 
bass at the Flats, seems the more plausible when we read in the Report 
of the Michigan Fish Commission for 1885 (p. 11) the statement that 

the decline of black bass in Lake St. Clair and the Detroit River was 

mentioned in the early eighties, and was said to be due partly to their 
being taken in nets, contrary to law, and partly because they were not 
protected. At this time they certainly could not have been influenced 
by carp. 

Still more evidence along the same line is brought forward by 
Townsend (1901). After giving figures showing the increase in the 

catch of carp in the Great Lakes region and the Ohio and Illinois 
basin, he continues (p. 178): 

These figures show an increase in the quantity of carp derived from the above- 

named waters amounting to nearly nine times the quantity yielded six years ago. 
During the same period the total fishery products of Lake Erie increased more than 

15,000,000 pounds and those of the Illinois River more than 5,000,000 pounds. 
There are, therefore, no indications that the presence of the carp has produced any 

injurious effect on the native species associated with it, but, on the contrary, its 

presence may have a salutary effect, the young of the carp doubtless being food for 

black bass and other species. It is certain that the black bass has increased in the 

Illinois River along with the carp, the yield of black bass in 1899 being greater than 

ever before, amounting to over 70,000 pounds. 

Regarding the relation of carp to some of the other fish I have only 
a few observations of interest. It seems a noteworthy fact, however, 
that I have found the dog-fish (Ama calva) on its nest, and appar- 
ently unmolested, right in the midst of a portion of the marsh which 



600 REPORT OF THE COMMISSIONER OF FISHERIES. 

was traversed daily by the carp in their search for food. Moreover, 

in the shore zone of the bay where the black bass were studied I 
found nests of an unidentified species of sun-fish or bluegill, and this 
was in the regular beat of the carp. The owners of these nests always 
left them upon my approach before I could get a good view of them, 
and immediately after their departure a number of small fish which 
had been swimming about in the neighborhood pounced in and began 
devouring the eggs. I succeeded in securing a few of these while 
they were committing their depredations. Those I captured were 

asmall perch (Perca jflavescens), a related form sometimes known as 
log-perch or hog-perch (Percina caprodes), and a small minnow 
(Notropis whipple: *). All had their mouths and gullets crammed with 
egos from the temporarily deserted nest. Here we have a suggestion 
as to one of the important factors that may tend to reduce the number 
of bass. At the St. Clair Flats, owing to the cold water brought down 
from Lake Huron, the bass usually spawn considerably later than they 
do in the interior waters of the state, which become warm more quickly. 

This is so late, in fact, that the close season prescribed by the law does 
not protect them at the time they are spawning, and as a consequence 
great numbers of them are taken by the bass fishermen directly off 
their nests. In addition, many are also speared, contrary to law, by 

certain lawless residents of the region. The poacher approaches as 
close as possible in a duck boat to the bass as it guards its nest, and 
when within long range throws his long-handled grain. Undoubtedly 
more bass are hit in this way than are actually secured, for I have 
seen numbers of them dead along the shore which showed the marks 
of the spear upon them. What the consequence is as soon as the 
parent fish is removed it is easy to see. Good food does not lie 
around unprotected long when there are hungry fish in the vicinity, 
and it is very probable that if a carp happened along at this time he 
would not hesitate to avail himself of the opportunity, for a familiar 
proverb might well be perverted to apply—all is food that comes to 
the carp’s mouth. 

in summing up with regard to the damage done by the carp to the 
spawn of other fish, especially the black bass, we find that there is lit- 
tle in the nature of direct observation, but what there is seems to 
point to the conclusion that there is little danger to the eggs of these 
other species so long as they are being guarded by the parent fish. 
That the carp does eat spawn when occasion presents is not denied 

even by Doctor Bartlett, the carp’s greatest friend. He says, in the 
Transactions of the Thirtieth Annual Meeting of the American Fish- 
eries Society, 1901 (p. 120): 

In order that I might know positively what amount of injury had been done by 

the introduction of the carp into the waters of the Illinois, I took occasion when 

aThis minnow was kindly identified by Mr. T, L. Hankinson. 
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carp were first brought upon the market and the hue and cry raised as to their 

destructive qualities, to open and to be present while hundreds of carps were opened, 

to see if I could find in their stomachs anything that would indicate that they took 

the fry of other fish or spawn of other fish. I can not say that I have never found 

the spawn of other fish in their stomachs, but when I have found such spawn it has 
been of such a nature as led me to believe that it was such spawn as floated on the 

surface of the water, and that the carp took them in, in that sucking motion that he 

has, going around on the surface of the water. 

From data given by Doctor Smith (1902) it appears that the blame 

for the destruction of shad eggs has been wrongfully placed upon the 
carp. He says that observations in the Potomac River show that the 
carp do not molest the shad eggs, as they do not go upon the spawning 
grounds. The greatest amount of shad spawn is consumed by cat-fish 
and eels. This was shown by having a large shad seine hauled over 

grounds where the shad apparently had just spawned. Many shad 
and alewives were caught, but mostly cat-fish (about 5,000 Amecurus 
albidus) 6 to 18 inches long, and every one of these, so far as observed, 
was gorged with shad eggs. 

With regard to the charge that carp devour the young of other fish, 
any damage that it may do in this way is certainly so slight that it need 
hardly be considered. It can not be said that carp never do capture 
smalier fish, for two or three cases have been reported—one where a 
carp ate some three minnows that were contined with it in a small 
aquarium (Gurney, 1860), while in the other cases fish were said to 
have been found in the stomach. The carp is obviously unadapted by 
structure for capturing other fish for food. Its mouth is comparatively 
small and adapted to ‘‘ sucking,” while, furthermore, there are no 
teeth which could be used in holding living prey. Its only teeth are 
several rounded, knob-like structures situated well back in the *‘ throat,” 

and known as pharyngeal teeth, and are of service only for crushing 

and grinding. 
As to the third and fourth points, that carp prevent other fish from 

nesting and that they produce unfavorable conditions which drive 
other fish away, I know of no proof on either side further than what 
has been brought out in the foregoing discussion, 

I have chosen to consider separately the relation of carp to the 
white-fish, because the conditions in this instance are rather different 

and distinct from those in the case of any of the other fishes consid- 

ered. Then, too, the white-fish fishery is one of the most important 
in the Great Lakes, and if it were found that the carp interfered 
seriously with the spawning of the white-fish it would be a very strong 
point indeed against him. 

The white-fish of Lake Erie make an annual migration from the 

e 

a“‘A specimen of the common carp, between 5 and 6 inches in length, was lately observed to devour 

three small minnows, each of about an inch and a half in length, which were confined in the same 

aquarium with him. One of these the carp seized immediately the minnow was placed in the 

aquarium and swallowed it whole, head foremost.’ (Gurney, loc. cit.) 
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deeper eastern portion of the lake to the shallow reefs at the western 
end, especially around the islands there, in order to deposit their 
spawn. The time of this migration varies somewhat with the tem- 
perature, but at an average the spawning usually begins in early 

November and is at its height during the middle or latter half of that 
month. The eggs are scattered loosely over the rocky bottom. 

During my visit to North Bass Island in the summer of 1901, I 
heard much complaint by the local fishermen, who maintained that in 
the fall carp did great damage on the spawning grounds of the white- 
fish. Their statements may be summarized as follows: 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 froma carp’s stomach; when carp are numerous 

on a reef, the white-fish are not there, being driven away by the carp. 
Carp are not caught here for commercial purposes to any great extent, 

and the prejudice against them was very strong. At such places as 
Port Clinton on the mainland, on the other hand, where carp are 
shipped in enormous quantities, and which is also one of the principal 
ports for the white-fish fishermen, I found the belief that carp were 
detrimental to the white-fish either entirely absent, or at any rate not 
nearly so strong. 

In November, 1901, I proceeded to Lake Erie in order to make what 

investigations I could in the matter. At the time of my arrival, 

shortly before the middle of the month, white-fish were beginning to 
be caught in considerable numbers, though very few of the fish were 
ripe. A week or so later the numbers caught increased greatly, and 
the spawning seemed to be at its height. The season was an unusually 
stormy one, with strong northwest winds nearly every day, and one 
northeaster of several days’ duration. The temperature was low 
during nearly the whole time and there were frequent snow flurries. 
The fishermen said that probably, owing to the rough weather, the fish 
did not go upon the reefs to spawn in such large numbers as was usu- 
ally the case, so that the gill nets, set on the reefs, got comparatively 
few fish, while many more were caught in the pound nets in deeper 
water. I spent several days both at Port Clinton and at the islands; 
at the former place both pound-net and gill-net fish were brought in; 
the fish landed at the islands were all taken in gill nets. 

Very few carp were brought in at either place, and none of them 
was large, averaging probably less than two pounds. On one day 
when [ visited the pound nets with the fishermen, only two carp were 
taken. The stomachs of most of those examined at Port Clinton were 
empty, or nearly so, and in only two cases was any white-fish spawn 
found. At the time the preliminary statement of this work was pub- 
lished in 1903 (Report of the United States Commissioner of Fish and 
Fisheries, for 1902, p. 130) only a general and rather superficial exam- 
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ination of these stomachs had been made, and it was stated that no 

white-fish spawn had been found. When a more careful examination 
was made later, one white-fish egg was found among the contents of 
each of two stomachs. (See Nos. 23 and 24, p. 572.) The rest of the 
material was mostly remains of insect larvee, entomostraca, shell frag- 
ments, and alge. 
November 27 was spent at North Bass Island and several dozen carp 

were examined. These fish, all small ones, 30 to 40 cm. (12 to 16 
inches) long, were brought in directly from the gill nets, set in from 
10 to 25 feet of water, and for the most part on the reefs. Most of 
the fish had some food in the alimentary canal, and in some cases the 
stomach was well filled, showing that they had been feeding very 
recently. Reference to stomachs No. 29 to No. 32 will show that the 
food was of the same general character as had been found at Port 
Clinton. Here, again, one stomach contained a single white-fish egg 
(No. 31). 

The facts obtained lead me to quite a different conclusion from the 
assumptions made by the fishermen. That carp do occur on the 
spawning grounds of the white-fish is true, and, furthermore, they 
seem to be moving about and feeding in spite of the lateness of the 
season and the low temperature of the water. These are mostly small 
fish, however, and the number of them on the reefs appears to be 
-comparatively small as well. The eggs of the white-fish, not being 
adhesive to any great degree, probably become widely scattered, and 
unless the carp were present in large numbers the relative number 
of eggs destroyed would be small; and that such is the case seems to 
be proved by the examinations of stomach contents made. That carp 
capture the young white-fish is even more to be doubted, and certainly 
no instance has been reported where such is known to have been the 
case. My conclusion is, then, that while the carp may eat some white- 
fish spawn, the amount so consumed is so small as to be practically 
insignificant, especially in comparison with the host of other forms 
which probably prey upon the eggs now as they have always done in 
the past. I suspect that by no means the least enemy to these eggs is 
the common mud puppy (Vecturus maculosus—called ‘* lizard” by the 
fishermen) which is often taken in numbers in the pound nets. And, 
furthermore, the danger to the white-fish spawn has been largely over- 
come in recent years by the operations of the Bureau of Fisheries, in 
hatching the eggs in jars and turning loose the young fish in the spring. 
It has generally been conceded to be due to this, and certainly in spite 
of the increase of carp, that the white-fish have been on the increase 
in Lake Erie in the last few years. The catch in 1901 was an espe- 
cially good one, and was said by the fishermen to exceed any for many 
years previous. 
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FOOD VALUE AND USES OF THE CARP. 

At the time of the introduction of the carp to this country a greatly 
exaggerated idea became prevalent as to its value as a food fish, or, at 
least, as to its qualities as a food fish. This will be noted by a glance 
at the statements which were sent to the Bureau of Fisheries by those 
who had received the fish, and which were compiled and published by 
Smiley (1884, 1886, 1886a, etc.) a few years after the fish first began 
to be distributed. Some of these enthusiasts even went so far as to 
say that the flesh of carp was of a better quality than that of the trout, 

white-fish, salmon, and many other of our finer fishes. How such a 
notion should have become so generally distributed it is difficult to 
see, for at no time were such claims made for the carp by those who 
were most interested in its introduction, although it is true that prob- 
ably most Americans will hardly agree with Mr. Hessel (1881, p. 897) 
when he asserts that it ‘tis one of the most excellent fresh-water 
fishes.” Mr. Hessel, however, was a German, and in Germany the 
flesh of the carp is much esteemed. What early habitude may do in 
determining likes and dislikes as regards food is illustrated by the fact 
that Germans who live near the Great Lakes, where they could easily 
get what we should consider better fish, often eat carp from prefer- 
ence, while the American fishermen rarely, if ever, use the carp them- 

selves. As will be mentioned later, the reason for this is perhaps a 
matter of cooking. 

At the present time the popular prejudice is in most parts of the 
country generally against the carp as a food fish. It is even stated 
by many that it is utterly worthless. A common complaint made 
against it is its muddy flavor, and that this often exists is admitted 
even by those who like the fish best. This flavor has, in fact, always 
been recognized by carp culturists in Kurope, and special precautions 
are taken to avpid it. It is said to be present in those fish which have 
lived in very muddy places, especially where the water is stagnant 
and the temperature rather high. If the carp are removed from such 

places and kept for a short time in fresh running water, the muddy 
flavor is claimed to be removed entirely.“ 

In the chapter dealing with the carp in Europe, it has been shown 
how extensively this fish is used for food there, especially in Germany 
and France. It is the custom in many places there to keep the fish 
alive in tanks at the market, thus selling them to the customers not 
only in a fresh but actually in a living condition. 

Many methods have been given for cooking carp—undoubtedly any 

«Day (1880-1884, p. 162) says: ‘‘To improve their flavour Mr. Tull (Phil. Trans. Roy. Soe., 1754, p. 870) 

castrated these fish and found that subsequently they grew more rapidly, fattened more readily, and 

were of a superior flavour.’ Similar experiments have frequently been mentioned, especially in the 

older works, but there scems to be no record of the attempt having been made recently. In this 

connection see Weddige (1882). 
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German knows what are best; but I do not feel competent to judge of 
them. In general, it would seem that the flesh is best boiled and baked 
and prepared with some sort of dressing. Dr. 8. P. Bartlett (1903, 
p- 49) gives the following suggestions: ¢ 

I feel sure that most of the prejudice to the carp as a table fish is from the fact 

that they are too often taken from the warm water, fried and broiled without prep- 

aration. Their rapid growth and the warm water they are taken from, has a tend- 

ency to make them soft. I have found the best mode of preparing them as follows: 

Kill as soon as caught, by bleeding, taking out all of the blood. Skin, soak in sat 

water for several hours, then parboil and bake, basting frequently. They are fre- 

quently served here as a boiled fish, covered with proper dressing. It takes buta 

slight stretch of the imagination to place [them] on bill of fare as anything from 

bluefish to buffalo. To-day I had bluefish served with my soup at one of the 

principal hotels and it would have passed as such with the average man, tell-tale 

bones, however, said carp. 

Carp is probably more often served under the name of some other 
fish than is generally suspected. Mr. John W. Titcomb gives an 
instance where it was served at his instigation which shows that this 
fish when well prepared compares so favorably to many others that 
few suspect the difference. At the dinner in question there were 224 
people present. Mr. Titcomb’s account of it is here given (Titcomb, 
1902, p. 36): 

That the carp is unfit for food, as claimed by many sportsmen, may be contra- 

dicted by the statement that at the dinner of the Vermont Fish and Game League 

held at Burlington, Vt., in January, 1902, at which were entertained the members 

ef the North American Fish and Game Protective Association and representatives of 

the fishery departments of three Provinces in Canada, the carp was served under 

the title of ‘‘baked red snapper,’’ and was a very palatable dish. The deception 

was not planned by the hotel managers, but at the request of the president of the 

league in order that the carp might be fairly tested as to its edible qualities. While 

a great many of those who ate the fish knew that it was not the genuine red snap- 

per, itis probable that not one of the guests had any idea that he was eating the 
despised carp. 

It is probable that many hotels and restaurants would tind it profit- 
able to have carp regularly on their bills of fare, especially such as 
have considerable German patronage. The report of the Commis- 
sioners of Inland Fisheries and Game (of Massachusetts) for 18938 
(published in 1894) quotes the statement that at that time at least one 
restaurant in Cleveland regularly had carp on its bill of fare; anda 

«Doctor Bartlett also gives a recipe for ‘‘ carp omelet”’ or ‘‘ carp jelly,” said to be of Swedish origin. 

It was given to him by Doctor Weiss, of Ottawa, Ill., who declares that the perfected product is 

equal to the imported fish jelly that brings $1 per pound. The recipe is as follows: 

Take a 6 or 8 pound carp; scale and skin. Leave head and skin [fins?]. Cut into small pieces and 

place in boiling water just sufficient to cover, and add salt, coarsely ground pepper, allspice, and a bay 

leaf or two. Boil about twenty minutes or until perfectly soft. Remove from the fire, remove pieces 

of fish from the water, but preserve the water. Break the pieces so as to be able to remove all of the 

bones thoroughly. Skin fins and head pieces. Strain liquid through a colander and if necessary 

add a cupful of gelatin, previously dissolved, to this liquid. At the same time add such other pieces 

asmay be desired. Add the original pieces of fish to the liquid or gelatinized liquid. Stir and place 

on ice until solidified. 
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recently published menu“ of the café luncheon of the Waldorf-Astoria, 
New York, for April 16, 1902, contains the item, ‘‘Carp, Rhine Wine 
sauce” at 65 and 40 cents. 

It is not maintained, however, that the attempt should be made to 

put carp on an equal footing with our admittedly finer fishes. It is 
merely desired to show that if the prejudice at present prevailing 
against it as a food fish could be removed it would be much more 
extensively used than at present. Even now hundreds of tons of carp 
are being consumed yearly in the larger cities of this country, though 
the demand can still not be considered equal to the possible supply. 
The amount of these fish now used will be considered under the sub- 
ject of the carp fisheries (p. 617). The sale is at present mostly limited 
to the poorer classes in the cities, and especially to the Jewish people. 
For this trade it is necessary that the fish be shipped ‘‘in the round,” 
and those that have previously been cleaned will not be accepted. 

Several methods of specially preparing carp have been tried to some 
extent in this country, but none of them has as yet been attempted on 
a large scale. I was told that canning carp had been tried in Cleve- 
land, but was unable to get any definite information on the subject. 
If the dogfish of our coasts, a species of shark, can be put up success- 
fully in this form, as is now maintained, it seems that as much might 
be expected of the carp. The greatest difficulty would be, in both 
cases, in overcoming popular prejudice and in establishing a market 
for the product. 
A few firms along Lake Erie have been smoking a considerable 

quantity of carp, which has, however, never had a wide market, but 
has been disposed of locally. For this purpose the larger fish are 
used, weighing usually 12 to 15 pounds. Witha sharp knife the skin 
and scales are cut off in broad strips (about three to a side), the cuts 
not going so deep, however, but that the imprints of the scales still 
show on the flesh. The head, viscera, and fins are all cut away, and 

the fish is then cut up into transverse sections or ‘*‘ steaks” some 2 or 
3 inches in thickness. This last process is readily accomplished by 
means of a sharp knife fixed in a long-handled lever, as is shown in 
figure 4, plate m (the operator to the left). Two skilled operators can 

prepare a large number of fish in this manner ina comparatively short 
time. The steaks are strung on long iron rods and are smoked in the 
ordinary way. I was told that this product was sold as smoked carp 
and retailed at about 15 cents per pound. The claim was made that 
‘‘except for the bones it could not be told from smoked sturgeon,” and 
that I myself tried I found to be very palatable. Ata retail market 
in Sandusky I actually found smoked carp on sale at 18 cents per pound 
under the name of smoked sturgeon. The larger fish are not readily 

aThismenu has been reproduced in Transactions American Fisheries Society, Thirty-second Annual 

Meeting, 1903, p. 123, and in the Report of the [Illinois] State Board of Fish Commissioners, 1900-1902. 
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sold in the round, those of 3 to 5 pounds’ weight being considered best 
for cooking, and it seems that smoking should be an important way 
to utilize the less desirable size. J am unable to give even approxi- 
mate figures of the amount or value of this particular product at this 
time, but it seems to be an industry which is capable of being devel- 
oped upon a paying basis to a much greater extent than at present. 

Wholesale dealers who have tried the experiment of salting carp 
down, as is done with the herring, and thus holding them over to a 
season when they would demand a higher price, inform me that the 
experiment was not a success. This is probably due largely to the 
fact that the Jewish people are by far the largest consumers of carp 
in this country, and they want the fish as fresh as possible. It was 
also the opinion that the salting had a deteriorating effect upon the 
quality of the flesh. It is a common practice in most of the large fish 
houses, however, to freeze large quantities of carp when the supply is 
greatly in excess of the demand at the time and to hold them over in 
this condition until there is a market for them. 

The scarcity of sturgeon and the high price brought by caviar 
naturally suggested to many the possibility of using the roe of the 
carp for their purpose. While the eggs are small, a single large 
female often contains a large quantity of them (see p. 574), and during 
the breeding season carp roe could be obtained in abundance. But 
those on the Great Lakes who have attempted to manufacture caviar 
from the roe of the carp have all reported a failure, complaining that 
in the process the eggs turn pink or red. . Inquiries have been made 
as to whether this could be avoided. This change of color is probably 
always characteristic of caviar made from carp eggs, as is evidenced 
by the following quotation from Walton (1901 ed., p. 116): 

But it is not to be doubted but that in Italy they make great profit of the spawn of 

Carps, by selling it to the Jews, who make it into red caviare, the Jews not being by 

their law admitted to eat of caviare made of the Sturgeon, that being a fish that wants 
scales, and, as may appear in Leviticus xi, by them reputed to be unclean. 

It is possible that similar caviar made in this country would find a 
ready sale in the large cities, such as New York and Boston, where 
there are large settlements of Jews. 

It is said eee in some parts of Europe ‘* ge palate, commonly termed 
the * tongue,’ is considered a great delicacy 

In common with numerous other eee certain parts of the carp 
were formerly considered to be of great medicinal value. Thus Walton, 
on the page quoted above, says that *‘ physicians make the galls and 
stones in the heads of Carps to be very medicinable.” 

Besides being of value as an article of food there are a number of 

other ways in which carp may prove to be most useful. Perhaps the 
most important of these is in helping to keep in check the increase of 
noxious insects which pass their larval stages in the water, and especially 
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that ever-present cosmopolitan pest, the mosquito. Howard (1901, 
p. 161) emphasizes the importance of fish in this respect and gives an 
instance where carp are said to have been very effective, though he him- 
self doubts whether carp could have been the fish that destroyed the 
larve. He says: 

It was stated a number of years ago in Jnsect Life, that mosquitoes were at one 

time very abundant on the Riviera in South Europe, and that one of the English 

residents found that they bred abundantly in the water tanks, and introduced carp 

into the tanks for the purpose of destroying the larve. It is said that this was done 

with success, but the well-known food-habits of the carp seem to indicate that there 

is something wrong with the story. If top-minnows or sticklebacks had been intro- 

duced, however, the story would have been perfectly credible, and it points'to the 

practical use of fish under many conditions. Some years ago Mr. C. H. Russell of 

Bridgeport, Conn., described a case in which a very high tide broke away a dike and 

flooded the salt meadows of Stratford, a small town on the north side of Long Island 

Sound. The receding tide left two small lakes nearly side by side and of the same 

size. In one lake the tide left a dozen or so small fish, while the other was fishless. 

An examination by Mr. Russell in the summer of 1891, showed that while the fishless 

lake contained tens of thousands of mosquito larvee, that containing the fish had no 

larvee. @ 

From the results of the stomach examinations recorded in the earlier 

pages of this report it does not seem that Howard’s conclusion that 
carp did not destroy the larve in the tanks in question is warranted. 
While it is true that no mosquito larvee were found among the intes- 
tine contents examined in connection with the present investigation, 
this may have been due to their small size; the fact that in some 
cases the food of the fish seems to have consisted almost entirely of 
insect larvee makes it probable that those of the mosquito would be 
taken as well. Since it is reasonable to suppose that there was little 
or no other food in the tanks mentioned in the above quotation, it is all 
the more probable that the carp would there have eaten the mosquito 
larve, and I see no reason to doubt the original statement. It may 
well be that among our native fish there are some species, such as the 

stickleback and top minnow, which are better adapted to this purpose 
than the carp, but the latter is not for this reason a negligible factor. 
Undoubtedly many ponds that annually breed millions of mosquitoes 
need only to have plenty of fish introduced in order to abate the 
nuisance. If carp will do this as well as other fishes, it will serve a 

double purpose, as it can also be used for food. 
Another, and perhaps even greater, benefit to be derived from the 

the waters where they are present free from mosquito larve. About the hacienda at Chichen-Itza, 

Yucatan, there are a number of large tanks which are kept constantly filled with water for the stock 

and for other purposes. In some of these tanks mosquito larvee were very abundant; but in the 

others, into which a few small native fish, locally known as ‘‘mojarras’’ (Heros urophthalmus), had 

been introduced, none were to be found. The same was true of two natural pools in the vicinity 

where these fish lived, while, on the other hand, large numbers of larvee could be found in small 

hollows in the rock and other places where the rain water had been standing for a few days. 
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Stiles (1902), of the United States Bureau of Animal Industry. It 
was learned by Doctor Hutchinson, an inspector of the Bureau in 
Oregon, that sheep from the lowlands along the Columbia and Wil- 
lamette rivers, where carp are numerous, are much freer of the fluke 
disease than those from other sections of the country, and it is sug- 
gested that the parasites (/asciola hepatica) which produce the disease 
may be destroyed by the carp while in a cystic state (cercarie) and 
attached to the leaves of grass or while they are in their intermediate 
host, the common fresh-water snail Zimneza. Ina letter to the Bureau, 
dated December 2, 1901, Doctor Hutchinson writes: 

Prof. C. V. Piper, of the Washington Agricultural College, in conversation with 

me, mentioned the theory which I find is, as he said, extant in the minds of many 

farmers along this river, namely, that ‘‘leeches”’ [liver flukes], which were formerly 

numerous in the livers of cattle and sheep, have toa considerable extent disappeared 

since the introduction of carp into the waters of this river. 

While, of course, the farmers’ idea is that the carp now consume the leech which, 

according to their view, the cattle formerly swallowed with the water while drink- 

ing, it is possible that there may be a practical connection between certain peculiar 

habits of this fish and the noticeable freedom from fascioliasis among the cattle and 

sheep ranged on the bottoms adjoining streams in which these fish are found, com- 

pared with animals coming from other sections where carp are unknown. About 75 
per cent of the cattle and sheep coming from the western slope of the Cascades, 

exclusive of this Columbia River bottom, are infested with Fasciola hepatica; but from 

this particular portion only about 5 per cent are so infested. 

And in another letter of later date (January 4, 1902) he adds: 

I am able to say that fascioliasis is much less common in animals from the lower 

Columbia and Willamette slough lands than from any other swampy districts of 
Oregon or Washington. 

‘The carp have the more chance to destroy these parasites since the 
bottom lands are subject to annual overflow, and at such times the fish 
spread over the meadows and root out and eat much of the grass. 
Although I do not know that any species of Zimnza has been actually 
identified in the alimentary tracts of carp, there can be no doubt, as 
Doctor Evermann states in a letter quoted in the above bulletin, that 
carp do eat them when they are at hand. Doctor Stiles appears to 
have justification for his final statement that ‘‘the action of the carp 
in this case appears to be very strongly supported by the facts stated, 
and it seems that the introduction of carp into fluke districts generally 
would result in a great decrease of liver-fluke disease.” 

The Bureau of Fisheries, as well as some of the state hatcheries, 

have found that young carp make very good food for black bass, and 
according to the reports of the Bureau at least 1,000,000 of these small 
fish must have been used in this way in the years from 1894 to 1896. 
They have also been used to put into trout ponds to clean out the for- 
eign matter, to destroy the algw, etc. (Report United States Fish Com- 

mission for 1900 (1901), p. 57). It is possible that small carp would 
F. C. 1904—39 
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make excellent bait for bass, and perhaps other fish, but I do not know 
that they have been tried. 

On account of its hardiness and the readiness with which it will 
accommodate itself to small quarters the carp makes an excellent aqua- 
rium fish for exhibition purposes. At the large market in Boston there 
are several large carp in a glass tank so small that the fish now have 
barely room to turn around. It is said that these same fish have been 
there for a number of years. 

When carp began to be common in Lake Erie it was suggested by 
many that perhaps the air bladders, or ‘‘ sounds,” as they are called, 
might be used for the manufacture of isinglass, which is extensively 
used in clarifying wines and in similar ways. At present about the 
only fresh-water fish whose sound is used for this purpose is the stur- 
geon, and the sturgeon fishery is comparatively so small that the sale 
of the sounds amounts to very little commercially. Those who had 
tried to use carp sounds for this purpose had not been successful. 
Nevertheless, at my suggestion, Mr. John Tufts, of the Cape Ann 
Isinglass Company, made further tests on some sounds which were 
procured for me by Mr. Cleaver, of the firm of R. Bell & Co., Port 
Clinton, Ohio. Mr. Tufts writes me as follows: 

In regard to the carp sounds which you sent me, will say that I have tested them 

and find that [they] will not answer our purpose, inasmuch as they do not seem 
to contain any glue. 

Finally, where carp are taken in greater numbers than can be used 
for food, or where the attempt is being made to rid waters of them, 
they can always be used for the manufacture of valuable fertilizer. 
The importance of fish for this purpose and the extent of the industry 
in some parts of the country, have recently been well described by 
Stevenson (1903). Fish refuse is regularly sent from many fish houses 
in the region to the fertilizer factory at Sandusky, but under present 
conditions carp contribute very little to this, being shipped almost 
entirely in the round. 

The possible value of the carp as a game fish will be discussed in a 
later section (p. 619).¢ 

THE CARP FISHERIES. 

Within the past decade the carp fishery has increased to such an 
extent in the general regions of Lake Erie and the Illinois River that 
it now forms a recognized and independent industry. Although it 

a There is one purpose for which the carp would afford valuable opportunity which has not been 

mentioned—that is, as material for scientific study of variation and heredity among fishes. Experi- 

ments in this line have been actively prosecuted in recent years, especially with plants and mam- 

mals; but so far asI am aware nothing has been done as yet with a fish. That the carp would be an 

excellent subject for such experiments is evident from its great variability, its adaptation to domesti- 

cation and the consequent ease with which it can be reared, its hardiness and rapid growth; and, 

finally, its great fertility, affording abundant material for quantitative results. Probably the only 

rival of the carp as a fish for this purpose would be the gold-fish, which might be preferable on 

account of its smaller size. 
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is carried on to some extent throughout the entire year, and some per- 
sons devote their whole time to it, the bulk of the fishing, in the Lake 
Erie region, comes in spring and summer, when the number of men 
engaged is greatly augmented. Many of these persons are profes- 
sional fishermen who at other seasons are engaged in catching other 
kinds of fish; but many also are ‘farmers, usually living in the vicinity 
of the fishing grounds, who supplement the income of their farms in 
this way. For this reason it is very difficult to estimate the number 
of men engaged in carp fishing, either for a part or for the whole of 
their time. 
By far the greater number of carp marketed are taken in seines, 

and the methods differ only in details from those employed in seining 
generally. For this reason I shall give but a short description of the 
methods employed, and shall confine my remarks to the fisheries along 
Lake Erie and the adjacent waters. Apparently about the same 
methods are employed by the Illinois fishermen. (See illustrations in 
Illinois fish commissioner’s report, 1900-1902.) 

Some of the fishermen, especially those who fish along the shores of 
Lake Erie, make their headquarters in the cities where the wholesale 
houses are situated, making trips of two or three days, or even a week 
or more duration along the shores, and running back when they have 
a load of fish. These trips are made usually in open, flat-bottomed 
boats, of the style known on the lakes as ‘‘seine boats” and ‘* pound 
boats.” They are rigged as single or double *‘ cats,” but with the sail 
extending beyond the gaff to form a sort of permanent topsail. 
Others, and especially the farmers who fish for only a portion of the 
year, usually have a permanent camp established near some of the 
marshes. The fish when caught at these places are transferred at once 
to live-cars if to be kept but a short time, or to artificial ponds if 
they are to be kept longer, and are later sent to the wholesale houses 

either in wagons or by boat. 
SEINING. 

The seines used in this fishing are commonly 40 to 50 rods in length, 
about 18 feet deep in the middle and 10 feet deep at the ends. The 
middle portion or bag is generally about 5 rods long and has a 3-inch 
mesh, while the wings havea4-inch mesh. Longer seines—to a length 
of 80 rods—are sometimes used, but are usually found to be too 
inconvenient. The cork-line is well supplied with floats to keep it up, 
but there are usually no weights on the lead-line. The lead-line is 
made shorter than the cork-line, however, so that it hauls somewhat 
ahead of the latter and hugs the bottom. The seine boats commonly 

used are open, flat-bottomed, centerboard boats about 20 to 30 feet 
long, square at the stern, and fitted with a single mast (fig. 3, pl. m). 
The seine is loaded into the stern of the boat in such a way that it can 
be paid off easily, and is taken to a ground where the fishermen have 
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reason to think there are carp. There are usually certain definite 
beaches where the hauls are made, places that are known to be com- 

paratively free of vegetation and snags. As the summer advances it 
becomes more necessary to make the hauls on regular grounds, which 
are thus kept comparatively free of weeds. Where the seine has not 
been more or less regularly hauled the weeds become so abundant that 
it is impossibie to make a good seine haul over them, for the lead-line 
trips and can not be made to hug the bottom. The various hauling 
grounds are patrolled with considerable regularity, and as soon as the 
fish come on in any numbers the fishermen are usually aware of it. 

For a seine of the size mentioned a crew usually consists of not less 
than four men, though two crews sometimes help each other haul, 
thus reducing the labor. Nominally the waters are free for any one to 
fish in them, but as a matter of fact certain crews come to have a feel- 

ing of ownership for the hauling grounds they have established, and 
in this way they assume rights which are generally respected among 
themselves by an unwritten law. 

Arrived at the hauling grounds, the fishermen proceed with cau- 
tion, making as little noise as possible, so as not to frighten the fish. 

A long brail rope is bent to each end of the seine. The free end of one — 
of these is left on shore, where a part of the crew remain as well, and 
the others row the seine boat out in a big sweep around the hauling 
ground. First the brail rope is paid out and then the seine itself, and 
finally the other brail rope is carried to the shore at a considerable 
distance from the point of starting. One person in a small duck boat 
usually follows along the seine to see that it sets right, and that it has 
not caught on any snags. The brail ropes are now passed around the 

drums of wooden reels or windlasses, and wound slowly in, one man 
keeping the line taut while one or two others wind in. In the mean- 
time the fisherman in the duck boat follows along the net as it is gradu- 
ally brought in, watching to see that it does not trip and freeing it if 

it catches. 
When the brails have been brought close into the shallow water the 

two ends of the seine are carried along shore to some median point, 
and the net is now pulled in directly, hand over hand. In order to 
keep the lead-line down to the bottom a ‘‘ jack” or ‘‘roller” is pushed 
down into the mud, so that the line runs under a sort of wooden spool. 

In this way the seine is gradually hauled in until all the fish are 
bunched in a small portion of the bag (figs. 1 and 2, pl. m), from 
which, with short-handled dip nets, they are either transferred directly 
to floating wooden crates or live-cars, or are placed in a boat and later 
transferred to the cars (fig. 3, pl. 1.) The seine is then again loaded 
upon the seine boat, and if another haul is not to be made soon is taken 

ashore and spread out on a reel to dry. 
Under certain conditions special methods of seining are regularly 
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THE CARP FISHERY OF LAKE ERIE. 
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employed. For example, some of the marshes connected with small 
tributaries of the Sandusky River open into the main channel by out- 
lets so definite that any fish which happen to be in the marshes can be 
shut off from the river simply by setting a seine across these outlets. 

As has already been explained (p. 558), on account of the varying direc- 
tion and force of the winds over Lake Erie the water level is almost con- 
stantly changing, affecting also the level of the waters of the bays, rivers, 
and marshes. By experience the fishermen have learned that when the 
current sets up and the water level is rising, the carp work up the streams 

and spread out over the marshes. Conversely, with the fall of the water 
they move out of the marshes again into the deeper waters. 5o careful 
watch is kept of the currents, and shortly after the water has reached 
its highest, and is beginning to go down again, a seine is stretched 
across the outlet from the marsh, as described above. A row of stakes 
is placed in a semicircular line on the downstream side of the seine to 
prevent its being carried away by the force of the outgoing current, 
and the cork-line is made fast to each of these stakes, so that the net 

will not be carried away if the current should change and set upstream 
again. As the water recedes the carp crowd on the upstream side of 
the net in large numbers, and when the fishermen decide that enough 
have come down to justify it, the haul is made. If the current is still 
running out, a second seine is often set immediately in the place of 
the first. The fishermen can get some estimate of the number of carp 
that have gathered above the seine by the number that are seen splash- 
ing, or by running a paddle slowly through the water, when, if there 
are many fish present, they can be felt to bump against the paddle. 
To make the haul, a brail rope is carried across upstream from one 

side to the other, and the net is wound in to one shore in the usual way. 
An outfit for seine fishing, including seine boat, seine, lines, and 

other accessories, represents an outlay of about $150 to $200. In other 
words, a capital of $40 to $50 each is required where the crew consists 
of four men. Some crews, consisting, perhaps, of only two or three 
men, who work on a smaller scale, are probably able to outfit for a 

smaller sum. In some cases the outfit is furnished by a wholesale 
dealer or fishing company, and the fishermen work on a salary or on a 

percentage of the value of the catch. 
The time ordinarily required to make a seine haul and dispose of 

the fish is from one to two hours, though it may vary with conditions, 
and the haul is not considered to have paid unless at least half a ton 
of fish is taken. Asa rule, the fishermen will not make a haul unless 

they think there is a chance of getting a greater amount of carp than 

that. The number of fish which may be taken at one time depends in 
large part upon the season, and the size of single hauls sometimes 
made during the spring months is almost incredible. Upon what 
appeared to be reliable information there were reported to me a num- 
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ber of hauls in which 10 tons of carp were taken at one time. It 
would probably be fair to assume that these fish taken in the spring 
averaged in the neighborhood of 8 pounds each, which would mean 
that each haul contained some 2,500 fish. The largest single haul of 
which I heard at Lake Erie was said to have contained 14 tons of fish. 
A recent apparently well-authenticated report from Lake St. Clair, 
however, exceeds this by more than as much again. Net fishing in 
Lake St. Clair has been prohibited by the state of Michigan until 
within a short time, and in the favorable marshes of the St. Clair 
delta and about the mouth of the Clinton River the carp had increased 
to an amazing extent, resulting in some phenomenal hauls now that 
seining for these fish is permitted. The American Fish Culturist for 
July, 1904 (vol. 1, no. 7, pp. 18-19), quotes frem the Detroit News an 
account of probably the largest haul on record, and adds further con- 
firmation of the report from Mr. Seymour Bower, superintendent of 
the Michigan state hatcheries. The article seems of sufficient interest 
to quote in full: 

‘“That despised fish known as the German carp is having a growing commercial 

value, and with the possibilities of carp fishing in mind, Carl Schweikart formed two 

companies, the St. Clair and Erie Carp Company and the Detroit Carp Company. 

The field of operations is at the mouth of the Clinton River, where the water is clear 

and the fish are supposed to be at their best. The former company has had phe- 

nomenal success in carp catching, having taken in one haul last week 7,200, which 

they suppose will average about 8 pounds. The catch was made about 8 o’clock in 

the morning, and several men were kept busy all day getting the carp out of the nets 

and into the ponds in which the carp are kept until sold. Eastern buyers are figur- 

ing for the purchase of their entire catch, but Mr. Schweikart is inclined to wait for 
better prices. The quotation in New York is now 3 cents a pound. 

‘“What do they do with the carp? Well, they are considered a delicacy by hun- 

dreds of patrons of the best hotels and cafés in the East, but the name ‘ Great Lakes 

salmon’ is preferred.”’ 

Referring to the above, Mr. Seymour Bower, superintendent of the Michigan State 
hatcheries, says: 

“The big haul was made in Lake St. Clair, near the mouth of Clinton River. Net 

fishing of all kinds was prohibited in this lake until the last legislature passed an act 

allowing the seining of carp. This lake, as you may know, is famous for its small- 

mouth bass fishing, and it is claimed that the presence of the carp in such over- 

whelming numbers is bad for the bass; hence the passage of this law.’’ 
“Mr. Schweikart is interested in two companies fishing for carp, and I supposed 

that report of the catch for the month of May, received a few days ago, covered 

everything in which he was interested, but it was for one company only. The 
report for the other company was received this morning, and the big haul is there 

all right. I then called Mr. Schweikart by ’phone and he not only confirms the 

statement made in the clipping, but says the half was not told, and I know Mr. 

Schweikart is thoroughly reliable. He states that from the big haul they impounded 

7,200 carp by count, and for want of time and facilities for handling were obliged to 

let fully as many more go, and that the fish taken will average not less than 10 

pounds in weight. The two companies in which he is interested impounded 44,900 

carp by count in May, or upward of 200 tons. 

‘Following are the rules under which eleven firms are now fishing there: 
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‘RULE, 1. 

“‘No person shall catch German carp in any manner except with hook and line, 

without first notifying in writing the State game warden and the State Board of Fish 

Commissioners, at their office in the city of Detroit, of the time and place where he 

intends to fish for carp. 
“RULE II. 

‘No person shall catch or take German carp from said waters except with a seine 

with a four-inch mesh extension measure as used, and with a hook and line. No 

person shall catch or take German carp with a seine without first giving a good and 

sufficient bond conditioned for the faithful observance of these regulations and for 

the payment of a penalty of fifty dollars ($50) for each and every violation of these 
rules and regulations. 

“Rue II. 

‘‘Tf German carp which are caught are to be kept for future sale, shipment, or 

delivery, a pond or other suitable inclosure shall be prepared in which said carp 
shall be placed and kept, and the State game warden and the State Board of Fish 

Commissioners shall be forthwith notified in writing of the location of such pond or 

inclosure. Said pond or inclosure shall at all times be open to the inspection of the 

said game warden, or any of his deputies, and to the inspection of the State Board 

of Fish Commissioners, or to the inspection of any person appointed by said board 

for the purpose of inspecting said carp and the manner of fishing therefor. 

‘“ Rute IV. 

‘“When any such German carp are killed and sold, shipped, or delivered, the 

owner or shipper shall make duplicate invoices of the same, one of which shall 

forthwith be delivered or mailed to the State game warden, or tosuch person and to 

such place as he may designate, and the other shall accompany the package of carp so 

sold, shipped, or delivered. Said invoice shall truly state the time and manner of 

shipment; by and to whom consigned, sold, or delivered. Every fisherman who 

shall engage in business of catching German carp shall once a month make a report 

to the State Board of Fish Commissioners, which report shall contain a true state- 

ment of the quantity in pounds of the daily catch of German carp made by him 

during the month. Said report shall be mailed or delivered as aforesaid on or before 
the fifth day of each month. 

““RuuE V. 

‘‘Every package of German carp sold, shipped, or delivered shall be plainly 

marked so as to show what it contains. It shall also show by whom same is sold, 

shipped, or delivered, and such package shall contain no other kind of fish whatever. 

‘RULE VI. 

‘‘When any other kind of fish than German carp shall be caught or taken in the 

seine prescribed by law and by these regulations, the same shall be carefully put 
back in the water and, under no circumstances, kept by the fisherman. 

““RuLeE VII. 

‘“ Whenever a special inspector shall be required to watch the taking, killing, or 

shipping of German carp by any fisherman, the expenses of said inspector, not 

exceeding three dollars per day, shall be borne by such fisherman. 

“The right to amend and alter these regulations at any time is especially reserved 
by the State Board of Fish Commissioners, and will for each violation of any of the 

laws of Michigan with reference to the protection of fish, pay to the State Board of 

Fish Commissioners the sum of $50, then this obligation is to be void, otherwise 

to remain in full force.”’ 
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The laws governing the taking of carp in Lake St. Clair are quoted 
to show what can be done in cases of this kind to allow of the utiliza- 
tion of the carp, to decrease their numbers, if that seems necessary, 
and still to afford protection to the native fish, especially the game fish, 
such as the black bass. 

OTHER METHODS OF CAPTURE. 

The number of carp taken by other means is insignificant as com- 
pared with that taken by seining—in fact, it is seldom that any other 
kind of net is set exclusively for carp. Small numbers are taken more 
or less regularly in the pound nets set in Lake Erie for saugers and 
pickerel (wali-eyed pike) and for white-fish, as well as in the traps 
and fyke nets set in the bays and rivers for other species of fish. A 
few carp—mostly small ones—are obtained in the gill nets set for 

white-fish about the Bass Islands in the fall. Occasionally when a 
number of carp have entered some place where a net can be set across 
their only way of escape, or where they can be driven into it, a gill 

net is used. Thus if carp are frightened out of the rushes where they 
are feeding they will usually make directly for deeper water. If a gill 

net is set so as to intercept them many will rush into it and become 
entangled; but they are such vigorous fish that unless the net is an 
exceptionally strong one they are apt simply to tear it to pieces. I 
believe trammel nets have been tried in the same way, but not with 
enough success to warrant their general use. 

PACKING AND SHIPMENT. 

The method of transportation of the fish to the fish houses has 
already been mentioned (p. 611). The fishermen may dispose of them 
immediately after they are caught, or they may keep them for a time 
pending a rise in the market price. In the latter case the carp are 
retained in pens or ponds as will be described later. The fish are 
received at the wholesale houses often in a living condition, although 
they may have come a distance of several miles packed a foot or two 
deep in a wagon or boat. They are transferred from the boats to 
boxes by means of short-handled dip nets, the iron frames of which 
are usually straight on the side opposite the handle, a construction 
which facilitates using them to take fish from the bottom of a boat. 
The boxes are now slid inside the fish house and placed on the scales 
where the fish are ‘‘ weighed in,” and are then dumped out in a pile on 
the floor. Usually no record is made of the number of fish, but all 
measurements are by weight. As soon as possible the fish are packed 
into plain lumber shipping boxes of uniform size and especially made 
for this purpose. A box is placed on the scales and chopped ice is 
shoveled in until it tips a certain weight; a 150-pound weight is then 
added, and carp are shoveled in until it is balanced. For handling the 
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fish when they are on the floor ordinary large scoop-shovels are used. 
Each day the boxes of carp are shipped either by freight or express to 
the large cities, where they are in demand. rom the fact that some 
of the fish from Lake Erie at times reach New York still in a living 
condition, it will be seen that there is no need that the fish should be 

cleaned before shipment, even did not the consumption of the greater 
portion by Jews demand that they be shipped ‘‘ in the round.” 

Some firms, when the supply of carp exceeds the demand at the 
time, freeze a part of the catch and hold them over in this way, but 
the frozen fish do not find so ready a sale. 

EXTENT OF THE FISHERIES. 

The amount and value of the carp output of Lake Erie has been 
steadily on the increase for the past eight or nine years. The fish 
first began to be handled by the dealers in about 1890 or 1891, but 
had no extensive market until about 1895. At a fish house in Port 

Clinton it was stated that when they first began to be taken they were 
thrown in with the mullets and sold at 1 cent a pound, and the 
dealers did not want them at that price. They were then put on the 
list as German carp, at 5 cents, and at once found a ready sale. 

That the fishery had not become established in 1892 is shown by the 
fact that carp are not mentioned under the ‘‘ Products of Lake Erie 
fisheries,” in the Report of the United States Fish Commission for 
that year (p. cl), nor in the paper by Smith in the same report on 
the fisheries of the Great Lakes.“ They were being used more or 
less in other places, however, and Smith (1898, p. 494) estimates the 
amount of carp taken in the waters of the United States, exclusive of 
the Great Lakes, in 1894, as 1,448,217 pounds, valued at $37,683 

The catch from [ilinois was more than four times that from any cites 
state, Iowa coming next. The Lake Erie fisheries had increased 

enormously by 1899, and Townsend (1901) in reporting for that year 
says (p. 178): 

The catch of carp in Lake Erie in 1899 amounted to 3,633,679 pounds, valued at 

$51,456. The report of the Illinois Fishermen’s Association shows that the catch of 

carp in the Illinois River is greater than that of all other species combined, the 
or 29) quantity of carp taken in 1899 amounting to 6,332,990 pounds, valued at $189,980. 

The yield of carp from the Ohio River and two of its tributaries, the Cumberland 

and Wabash rivers, during the same year, amounted to 118,387 pounds, worth 

$6,654. 

These figures show an increase in the quantity of carp derived from the above- 

named waters am oune to nearly nine times the dean iby y} ielded six years ago. 

a Although the Lake Erie and Illinois carp vicar had not become established at this time, nee 

fish from eastern waters were finding a ready sale in the New York markets. This is shown by the 

following statement of Mr. John H. Brakeley (1889a): ‘‘ I have sold several hundred pounds of carp 

during the past autumn in the New York market, the commission merchants getting 15 cents a 

pound for them. I am satisfied that it will pay to feed carp, and shall do considerable of it next 

season.”’ 
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In the summer of 1901 I myself visited all the principal fish dealers 
on Lake Erie, and made as accurate an estimate as possible of the 
extent of the carp fishery for the calendar year 1900. A number of 
factors prevent great accuracy in such an inquiry; for example: (a) 
Some dealers keep no record whatever of the carp handled by them; 
(4) others keep record only of their own catch, not recording those 
bought by them from fishermen; (c) in some cases the carp are weighed 
in and sold with the suckers, and (d) it sometimes happens in the 
spring that carp come in faster than they can be handled, when the 
surplus is weighed up with the refuse, and sent to the fertilizer fac- 
tories. In spite of this, however, it is felt that the following statistics 
give a fair estimate of the total amount of carp shipped from Lake 
Erie in 1900: 
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The price paid to fishermen for carp varies from about 30 cents per 
100 pounds in the spring months to 2} cents per pound in the winter. 
Taking 13 cents per pound as a fair average, the value of the carp 

catch of 1900 would be $68,971.35. This is an increase of 964,393 
pounds over the catch of 1899, and an increase of valuation of over 
$17,000. As nearly as could be judged at the time, the cateh for 1901 
promised to be about as much larger than that of 1900. No accurate 
statistics have been gathered since that time, but the fishermen say 
that the fishery is still increasing. 

The number of pounds of carp taken in Lake Erie in 1899 equaled 
nearly one-sixteenth of the total catch of fish of all kinds in the lake 
for that year, while the value was about one twenty-second of the 
entire fisheries product. 

In the Mississippi River and the streams tributary to it, especially 
in the Ilinois River, the carp fisheries are of far greater comparative 
importance, and for several years carp have constituted over one-half 
of the total yield of the fisheries of the last-named stream (Townsend, 
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1902, p. 150). In 1899 the catch for these streams was 11,869,840 
pounds, valued at $289,258. In a letter dated October 19, 1903, Dr. 

S. P. Bartlett states that the value of the output in 1901 from the 
Illinois River was nearly two-thirds of a million dollars, 17,000,000 
pounds being the output; 7 and in a previous letter— 

I am safe in saying that of all the fish produced in our inland waters and rivers the 

carp will bring the fishermen more money than all their other catch. 

ANGLING. 

The anglers for trout and bass naturally look upon the carp with 
great contempt. Nevertheless there are those who are ready to cham- 
pion the foreigner, and some would even rank him as a game fish. In 
Germany, angling for carp in the open waters has afforded recreation, 
and has been a not unimportant factor in the food supply of the peo- 
ple; and in England carp have been sought by the angler since their 
earliest introduction into that country. They are mentioned among 
the fishes included in the treatise on angling in the ‘‘ Boke of St. 
Albans,” first published in 1486, and consisting of a number of com- 
pilations often attributed to Dame Juliana Barnes (or Berners), though 
the section on angling was probably not written by her. This account 
is interesting as being probably the earliest record we have of the 
earp in the English language; and being brief, may well be quoted 
here: 

The carpe is a deyntous fysshe: but there ben but fewe in Englonde. And there- 

fore I wryte the lasse of hym. He is an euyll fysshe to take. For he is soo stronge 

enarmyd in the mouthe that there maye noo weke harnays holde hym. And as 

touchynge his baytes I haue but lytyll knowlege of it. And me were loth to wryte 
more than I knowe & haue prouyd. But well I wote that the redde worme & the 

menow ben good baytys for hym at all tymes as I haue herde safe of persones cred- 

yble & also found wryten in bokes of credence. ? 

In the later English writings on fishing, the carp is accorded a 
prominent place, and Izaak Walton (1901 ed.) devotes a chapter to its 
natural history and the modes of capture. He styles it ‘‘the queen of 
rivers; a stately, a good, and a very subtile fish,” and says (p. 17): 

And my first direction is, that if you will fish for a Carp, you must put ona very 

large measure of patience, especially to fish for a River Carp: I have known a very 

good fisher angle diligently four or six hours in a day, for three or four days 

together, for a River Carp, and not have a bite. 

aIt would seem that Doctor Bartlett has put the valuation rather high. Two-thirds of a million 

dollars for 17,000,000 pounds of fish would mean a value of slightly over 3.8 cents per pound. At the 

ssme rate used in estimating the value of the Lake Erie catch above (14 cents) the Illinois River 

eatch for 1901 would be worth $255,000. If we estimate the Lake Erie catch for 1901 on the basis of 

the catch of 1900 over that of 1899 (an increase of nearly a third) it would amount to approximately 

5,800,000 pounds, with a value of $87,000, making a total of 22,800,000 pounds, worth $342,000 for the 

two regions. There are no data at hand for estimating the amount of carp caught in other parts of 

the United States, but it is probably comparatively small in proportion to that for the regions given. 

b From a reprint of the Wynkyn de Worde edition of 1496 (London, 1810, treatise of ‘‘ Fysshynge 

with an angle,”’ signature ij). 
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He then goes on to tell when one should fish, the kinds of bait that 
should be used, and ends with an elaborate recipe for its cooking. 

Perhaps the best directions for fishing for carp with hook and line 
are those quoted from Pennell by Goode (1888, p. 414) in his popular 

treatise on American Fishes. 

Early in the morning, and, occasionally, late in the evening, are the best times for 

fishing; but, as observed, the catching of Carp with the rod and line is always a diffi- 

cult and uncertain operation, particularly if the fish are large. The smaller the pond, 

the better the chance I have always found of catching Carp and Tench, though, of 

course, they are not so large as in bigger waters. I once caught a bucketful of Carp 

before breakfast, in a pond by the side of a road between Weybridge and Byfleet, 

which was not bigger than an ordinary sized ball-room. The biggest of these Carp 

did not, however, exceed 2 pounds in weight. 

The following is the method of Carp fishing in stagnant waters which I have 

found most successtul: 

Let the line be entirely of medium sized or fine round gut—clouded, if possible— 

with a very light quill float, say No. 4, and one good-sized shot, about 6 inches or so 

from the hook, which should be No. 5 or 6 and baited with a brandling or red worm. 

Plumb the depth accurately; and arrange the distance between the float and the shot, 

so that the latter may exactly rest on the bottom, weighing down the point of the 

float to about ‘‘half-cock,’”’ and letting the gut below the shot and the bait lie on 

ground. Fix the rod in the bank and keep perfectly quiet. When a bite is per- 

ceived, do not strike until the float begins to move away. 

It constantly happens, however, that the Carp will not be taken either by this or 

any other mode of fishing with which I am acquainted; but if he is to be caught at 

all it is thus. 

The baits are, worms (first), gentles, greaves, grains and various sorts of pastes, 

of which latter, however, I believe the plain white bread crumb paste is the best, as 

well as the most easily made. Professor Owen, who had a good deal of Carp fishing 

experience in Virginia water, gave me the results of his practice which concur in a 

great measure with my own, except that he fished with his bait paste made of soft 

herring roe worked up with bread crumbs and wool, a favorable substitute some- 

times for the brandIing. 

In Germany the ‘angler usually prepares for his sport by * ground- 
baiting’ with a thousand or more angle-worms, twenty-four hours 
before he expects to fish, and while fishing he throws worms into the 
water.” 

While most of our sportsmen would probably indignantly object to 
having the carp classed as a game fish, it must be admitted that 
whether it should be so classed or not depends largely upon our defi- 
nition of a game fish, and, as Goode says (1888, p. xiv), ‘‘no fish 
which is not of the highest rank as a table delicacy is rated by Ameri- 

vans as a game fish.” He continues: 

The barbel, the dace, and the roach, the pets of the father of angling, classical in 

the pages of sportsmen’s literature, are despised by new world authorities, and are 

now considered ‘‘coarse fish’? even by English writers. Yet they afford excellent 

sport—sport which in Hngland tens of thousands enjoy to every one who gets, the 

chance to whip a salmon or trout line over preserved waters. 

And so it is with the carp. ‘Those who live where there is an abun- 
dance of other fish, such as bass and pickerel, or even of perch and 
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bream, will probably not abandon those fish for the pursuit of the 
earp, while, on the other hand, those who have done most of their 
fishing for buffalo, red-horse, mullet, or bull heads should welcome 
the carp with joy. How far in this country its capture is supplanting, 
or at least supplementing, the other of the coarser fishes in this respect 
has been best told by Dr. 5. P. Bartlett (1903), of Illinois. For this 
reason I quote the greater portion of his paper: 

The question has been asked me a great many times why it was that carp can not 

be taken with the hook and line. <A great many persons have told me that they 

have used all kinds of bait and failed to get them to take it. These inquiries came to 

me as a surprise from the fact that hundreds daily fish for carp with hook and line 

on Quincy Bay and all along the Illinois River with great success. 

i have found the best bait to be a dough ball made by boiling cornmeal to a good stiff 
mush, and then working the ordinary cotton batting into it until it becomes hard and 

stiif, and then rolling into little round pellets about the size ofa marble. Bait prepared 

in this way will not be easily dissolved by the water. I use the ordinary Carlisle 

hock fastened on the end of a good strong line and three or four inches above the 

hook, attach quite a heavy sinker which will take the line to the bottom and allow 

the bait to flow up away from the bottom. Another good bait is the ordinary ship 

stuff from the mills, boiled stiff and dough rolled out in sheets and then cut up into 

litle squares, perhaps three-fourths of an inch square. Fried potatoes, sliced raw 

and fried until they become stiff, not brittle, also is a fine bait. Anyone conversant 

with the hook and line at all, will have no trouble in earp if this bait is used as 

indicated. 

On Quincy Bay I have seen as many as two hundred people fishing for carp along 

the shores, and nearly all of them get good fair strings. The carp when hooked is a 

very vigorous fighter, and care must be used that he does not break the hook or 

break out the hook from his mouth. I would advise the use of the landing net. 

They are daily taken on trout lines, using the same kind of bait. 

Since your request for information as to the carp from an angling standpoint, I 

have given the matter a great deal of attention, and have been greatly surprised at 

the extent to which carp are caught with hook and line. From Cairo to Dubuque 

on the Mississippi River I have found shores at all the towns lined with people 

fishing for carp, all catching them. One day last week, from the lower end of 

Peoria, Illinois river, to water works point, a distance of three miles, I counted 

1,103 people fishing with hook and line, and on investigation [it] developed that a 

large per cent of them were taking carp. The majority of those caught weighed 

a pound and as heavy as five pounds, all of them probably used as food. Permit 

me to introduce here a letter from one of the best known sportsmen in the State 

[Mr. M. D. Hurley, of Peoria, Ill. ]: 

‘“‘Carp fishing with hook and line has now taken its place with bass and other 

kinds of fishing. All along the river in this locality carp are being caught freely 

with hook and line this year, and to say they are gamey, is not half expressing it. 

For the past month I have made it my business to go along the river and take notes 

of this particular kind of fishing and talked with no less than 25 different persons 

who were busy catching carp, and in every instance I was told it was rare sport to 
hook a carp, as it was quite as much of a trick to land one as it was to land a bass; 

dip nets were used generally to land the carp, as the activity of the fish when jerked 

out of the water would tear the gills and free the fish quite often. The bait used 

when fishing for carp is dough balls and partly boiled potatoes, the latter being best 

in the opinion of the majority. The carp will bite on worms quite freely also, and 

in two instances, I found carp had been taken with minnows, something that has 

been considered impossible heretofore, but in these two cases I am certain it was 
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done, as I have the names of the parties who caught the fish. An old German who 

lives here goes daily to the river with a regular fly casting pole and reel to fish for 

carp. Of course he exchanges the fly for the regulation hook, but he used his reel 

in Janding the carp, and says there is no finer sport than fishing for carp. This man 

uses partly boiled potatoes altogether and is very successiul in taking carp in num- 

bers daily. I have caught a great many carp myself with hook and line, using pota- 

toes, dough balls and worms, and found that the partly boiled potatoes worked ° 
best, as the carp seemed to take that particular bait when they would not bite any 

other. As for the sport of catching carp with hook and line, I consider it equal to 

anything in the way of pleasure fishing, as the fish is gamey and will fight as hard 

against being landed as bass or other game fish and is to be handled with precaution 

on account of the tender gills, which will often tear when hooked by an inexperi- 

enced angler. In the past two years carp have become popular where they were 

unpopular, because of the wearing away of the prejudice that they were of no bene- 

fit to the angler on account of the belief that they would not take a hook. Now it is 

different, as the very ones who were so loud in their protest against the carp, have 

found great sport in taking them with hook and line, and it is wonderful to hear the 

change of sentiment as to the carp for food purposes. They are a good fish now and 

fit for a king in comparison to what was said of them while the prejudice still existed. 

To my mind the carp is a good fish for food purposes and is fast finding favor in the 

west in every way, now that the angler has found it is the coming fish for sport. 

Just at present, in the Illinois river, we have a world of all kinds of game fish and 

no end of carp, which insures the angler his full measure of sport until the end of 

time.”’ 

At Detroit and at Put-in Bay I have seen numbers of persons fish- 
ing from the wharves with hand lines for carp. The bait in most gen- 
eral use was a piece of boiled potato wrapped in mosquito netting to 
keep it on the hook. On the 25th of July, 1901, with this bait, I saw 

taken from the steamboat wharf at Put-in Bay a carp which measured 
31.5 inches in length and the weight of which was estimated at about 
16 pounds. ‘This fish made a vigorous fight, and would have taxed 
the ingenuity of an expert angler if he had hooked it on a trout line 
and a light rod. 

There is a tendency among sportsmen to deny the title of game fish 
to any that will not rise to a bait, either real or artificial. In such a 

category the carp certainly can not be included; it must be classed 
rather with- those fishes that reward the quiet, ‘‘ contemplative” 
angler, who must wait patiently until the fish bites, but who then has 
the same problem and must exercise the same skill in landing his 
game that he would have to display had he hooked one of those 
species generally acknowledged to be game fishes. 

CARP CULTURE. 

Carp ponds and pens may be divided primarily into classes accord- 
ing to the purposes for which they are used: (1) Permanent ponds or 
complements of ponds, used for breeding, rearing, and retaining the 
fish until such time as they are large enough to dispose of in the 
market; and (2) temporary ponds or other inclosures used only for 
holding carp from times when they are easily obtained until, on 
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account of their scarcity, the market value has:risen to a point making 
_ their sale profitable. The terms permanent and temporary are thus 
used here, as it will be observed, not in the sense of the time of dura- 
tion of the ponds, but as denoting the manner in which they are used. 
The latter sort correspond more or less closely in their function to 
the stock ponds on a well-equipped German carp farm. Either sort 
may be natural! or artificial. 

PERMANENT PONDS. 

Witha few possible exceptions carp culture has never been attempted 
in this country after the lines on which it is carried on so extensively 
in Germany. Most of those persons throughout the United States 
who aspired to carp culture at the time these fish were being dis- 
tributed by the Government merely dumped the fish into any body of 
water that was convenient, or into any pond that could be hastily 
scraped out or constructed by damming some small stream, and there- 
after left them to shift for themselves, possibly feeding them occa- 
sionally at first. That such efforts were not a success is no more to 
be wondered at than would be a man’s failure if he attempted to estab- 
lish a successful poultry farm merely by turning a few dozen fowls 
loose in the neighborhood of his home. Whether extensive and prop- 
erly conducted carp farms would then, or would now, be profitable 

-and pay a reasonable return on the capital and labor invested, is 
another niatter, and will be considered a little farther on. 

It is not proposed here to enter into an elaborate description of the 
methods employed by the successful European carp culturist. Ameri- 
ean readers who may be interested in the subject are referred to the 
excellent paper by Hessel (1881), which has been cited frequently 
throughout this report, and to the fuller account given in the transla- 
tion published by the United States Fish Commission of the work by 
Nicklas (1886). Numerous works on the subject have been published 

in German, and references to them will be found in the bulletins 
named above; among the more recent books may be mentioned those 
by Susta (1888) and Knauthe (1901). 

Some idea of the extent to which carp culture is practiced in Ger- 
many and the neighboring parts of Europe may be gained from the 
following extract quoted from Hessel (1881, p. 866): 

A celebrated establishment for carp-culture, with large, extensive ponds, was 

located, as early as the fourteenth century, near the town of Wittingau, in Bohemia, 

Austria. The first beginning of it may be traced back to the year 1367. At that 

time the lords of Rosenberg called into existence and maintained for centuries these 

establishments on a scale so extensive that to this day they are the admiration of the 

visitor, the main parts having survived, while the race of the Rosenbergs has long 

been extinct. 
The manor of Wittingau suffered greatly from the calamities of the Thirty Years’ 

War, and with it, in consequence, its fish-culture. The latter only recovered the 
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effects o1 it after passing, together with the large estate of a rich monastery of the 
same name, in the year 1670, into possession of the Princes of Schwarzenberg, their 
present owners. The extent which carp-culture has reached on these princely 
domains will be seen from the circumstance that their artificial ponds comprise an 

area of no less than 20,000 acres. The proceeds amount to about 500,000 pounds of 
carp per annum. The ponds of the Princes of Schwarzenberg are probably the most 

extensive of the kind on the globe. They are usually situated in some undulating 
iowland country, where small valleys have been closed in by gigantic dams for the 

purpose of forming reservoirs. Similar establishments, though not equally exten- 

sive, are found in the provinces of Silesia and Brandenburg; as, for instance, near 

Breslau and Cottbus, in Peitz and Pleitz, which 1 visited last year. In Hesse-Cassel, 

Hanover, Oldenburg, Mecklenburg, and Holstein there are also many nundreds of 

ponds, none of them covering more than a few acres, but almost every large farm 

possessing at least one of them. 

The well-appointed carp-cultural establishment has at least three 
kinds of ponds, each adapted for a particular phase of the industry. 
These ponds are usually made by throwing dams across small valleys, 
and by the aid of dikes, and are commonly fed by smail streams flow- 

ing into them, by springs, or they may depend entirely upon the 
rains to keep them filled. These last are often spoken of as ‘*‘sky- 

ponds,” and are much more uncertain than the others. The ponds 
fed by streams are ordinarily protected from flooding by freshets by 
leading the main channel of the stream around them, so that the 
amount of water which fiows into the pond can be regulated at will. 

The classes of ponds are: 
1. Spawning ponds. Shallow ponds in which the water is easily 

warmed by the sun, and suitable for the spawning fish. 
2. Raising ponds. Ponds, usually of medium size, to which the fry 

are transferred and where they are retained, isolated from the larger 
fish, until they are a year or two old. 

3. Stock ponds. Large ponds in which the fish are kept until they 
have reached a marketable size; this is usually considered to be when 
they have reached a weight of 24 to 24 pounds. One reason that the 
young fish are reared for a time in the raising ponds is that in the 
stock ponds with the older carp are often kept a number of predaceous 
fish, such as perch, pike, etc., which are supposed to keep the carp in 
better condition by preventing them from becoming too lazy and seden- 
tary. These fish would destroy the carp fry if the latter were put 
into the stock ponds while still small. The predaceous fish also forma 
secondary source of income. 

Since the stock ponds are not always favorable for the wintering of 
the fish there are sometimes ponds especially adapted for this, and 
these are known as— 

4. Winter ponds. These should be in sheltered localities, if possible, 
and should have a depth of at least 6 to 8 feet. 

All the above classes of ponds are constructed upon the same general 
principle. Ditches from the various parts of the pond lead into other 
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ditches which are deeper, and these finally lead into a still deeper pit 
(the ‘‘fish pit”), which is situated at the place of outlet, usually near 
the dam. When it is desired to drain the pond, the water is drawn 
off gradually, the fish work down into the ditches, which completely 
drain the pond, and so they all come finally into the fish pit, whence 
they can be taken with nets. In a properly constructed pond it is 
possible to draw all the water from the pit, and thus completely drain 
the pond. It is common on many farms to have a curious ‘‘ rotation 
of crops;” the fish ponds are drained and turned to agricultural pur- 
poses for a season or two, when by closing the outlet gates and allow- 
ing the water to fill them again they are reconverted into ponds, and 
pisciculture is resumed. Such a proceeding is said to have a salutary 
effect upon both industries. 

TEMPORARY PONDS AND PENS. 

Although there are very few, if any, carp-cultural establishments 
in this country conducted on the principles of those that have just 

been described, there is, nevertheless, an increasing number of ponds 

being constructed and used for the temporary retention of the fish. 
This is true especially in the Lake Erie district. These inclosures 
vary all the way from the simplest pens, not calculated to hold more 
than one-half ton to a ton of carp, to extensive ponds covering large 
areas and constructed and maintained at a considerable expense. 

These temporary inclosures may again be divided into two classes: 
(1) Those in which the level of the water is not under control, but 

varies with the changing level of the surrounding waters; and (2) those 
in which the water level in the ponds can be artificially maintained at 
any desired height. 

Under the first class the simplest kind is that already mentioned 
(p. 612) as being used when it is desired to retain the fish only a very 
short time—a few days to a week or so at most. These are the ordi- 
nary live-cars or crates—large boxes constructed of rough boards with 
cracks between, which allow the access of plenty of fresh water. When 
the fish have been placed in these, the covers are fastened down and 
the cars towed out to where the water is deep and certain to be fresh— 
well out in a stream, if possible. The cars are weighted with heavy 
stones, so that they float with their tops just at the surface of the 
water. Fish kept in cars are seldom fed, unless it is necessary to keep 
them much longer than is usually the case. When they are taken out, 
dip nets are employed. 

A common method of constructing inclosures which will accommo- 

date a larger number of fish, and in which they may be kept indefi- 
nitely, is to build out into a stream, or from the shore of a bay or 
lake where the conditions are suitable, a sort of rough picket fence 
around three sides of an area, the shore usually forming the fourth 

F. C. 1904—40 
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boundary (fig. 2, pl. 1).¢ This fence consists of rough boards driven 
into the mud a short distance apart, and supported at intervals by strong 
stakes driven firmly into the bottom. It is necessary to have the top 
of the fence several feet higher than the highest water, to prevent the 
fish from leaping out. A woven-wire netting 2 to 3 feet highis often 
added to the top of the fence for this purpose; it is not practicable to 
use the wire netting under the water, as the fish would become badly 
bruised in attempting to get through it, or by dashing into it without 
seeing it. The pens may be of any size, from small ones, which will 
accommodate only one or two hundred fish, to those covering an extent 
of some2cr3acres. Larger ones than this are probably not practicable 
on account of the difficulty that would ensue in attempting to get the 
fish out of them; obviously the water can not be drawn off and the pen 
drained, so the only way of taking the fish is with a seine. This is 
done by setting the seine around the perimeter of the area, close to 
the fence, and then hauling it to one corner of the inclosure, where the 
fish can be gathered into the bag of the seine (fig. 2, pl. 1). 

As a rule there is not enough natural food in these pens for the 
sustenance of the fish, and in order to keep them from falling away 
greatly in weight it is necessary to supply them with food. The 
necessity of removing the fish with a seine makes it impracticable to 
build the pens where there is plenty of vegetation to supply the fish 
with natural food, since much vegetation would interfere greatly with 
the seining. 

Pens should be built in ‘places sheltered as much as possible from 
storms, for the high waves are apt to break down the fence and allow 
the fish to escape. Unusually high water and severe storms caused 
great damage in this way in Sandusky Bay and vicinity in the summer 
of 1902, one pen, in which there were said to be 40 tons of carp at the 
time, being broken down in places so that all the fish were lost. 

Portions of marsh which have comparatively narrow openings lead- 
ing into them are sometimes converted into ponds by throwing 
embankments, or more often building board stockades, across the 
narrow places. Such ponds usually have the advantage of containing 
plenty of natural food, but trouble usually arises when it comes time 

to take the fish out, as the places are not adapted to the use of a seine. 

In some cases the embankatent or fence, with a cor venient gateway, 

is constructed early in the spring and the gateway is left open until 
a large number of fish have entered the shallow water of the inclosure 

for the purpose of spawning, after which the gateway is closed and 

the fish are entrapped, to be seined out at leisure. At one or two 
places great areas of marsh were cut off in this way and the fish were 
prevented om returning to the larger open waters; but this was of 

aA photograph of a carp pen similar to this is shown in the Illinois fish commissioner's cane for 

1900-1902. 
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little avail, since the places were so large and the conditions so varied 
that it was practically impossible to get the fish out. 

There remain still to be considered those ponds in which the water 
can be maintained at a definite height irrespective of the varying level 
of the neighboring waters. Under suitable conditions they could 
probably be constructed best in valleys and natural depressions 
according to the plans already outlined as being in general use in 
carp-cultural establishments. Under the conditions of our fisheries, 
however, it is a matter of great economic importance that these ponds 
should be as near to the fishing grounds as possible, and as the land 
there is low and marshy the ponds must for convenience be constructed 
in or along these marshes. For this reason the problems presented 
are very different from those met with in the building of ponds on 
higher ground. The greatest difficulty comes, of course, in the mat- 
ter of the drainage of the pond, since its deepest portions of necessity 
lie below the level of the outside waters. An idea of the methods - 

that have been devised can probably best be conveyed by giving brief < | 
descriptions of two or three ponds which have now been in use for ~ 
several years. 

Along the marshy shore of the Portage River, a mile or two above 
Port Clinton, Ohio, is a successful carp pond covering some 30 to 35 
acres, and owned and managed by two brothers, who also conduct at 

the same time a fruit farm immediately adjacent to the pond. The 
site of the pond was originally a marsh, flooded by backwater from 
the river, where the carp commonly came in to feed and to spawn. It 
was first converted into a pond (see diagram, p. 628) by throwing up 
an embankment along the river side, cutting it off from the river, 
but still leaving it connected by an open gateway protected by a screen 
or grating. The inclosed water was at the same level as the outside 
water, and as the level rose and fell a stream rushed in and out through 
the gateway. This plan was found to be unsatisfactory, as the 
impounded fish crowded about the grating, neglecting to feed, and at 
the same time becoming badly bruised by their contact with the bars. 
The embankment was then raised and the gateway closed, so that the 
water in the pond could be maintained at a level 1 to 2 or 3 feet or 
so higher than the mean level of the river, while at the same time the 
increased height of the water caused it to spread farther back over 
the land, enlarging the pond, and encroaching upon a neighboring 
cornfield, a large portion of which was thus converted into marsh. 
The principal embankment was easily raised by having a shovel-dredge 
make a cut along the inner side, the excavated mud being deposited on 
the outer side of the cut to form the embankment. The lower por- 
tions were built with a scraper at a time when the river was especially 
low, at which periods the pond can be practically drained of water. 
During rainy seasons springs kept the water well up to the desired 

EY 
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level, but during drier times these were not sufficient, and it became 
necessary to pump water in from outside. This was done for a season 
or so by means of an ‘‘ elevator” in a wooden trough or chute in which 
run endless-chain belts with closely fitting boards forming a series 
of buckets as they move upward through the trough. (See fig. 2, 
pl. ut.) The motive power at first was a span of horses, but later a 
7-horsepower gasoline engine was installed, which does the ‘* pumping” 
or elevating much more expeditiously. The amount of pumping 
required to keep the water at the proper height and sufficiently fresh 
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Diagrammatic plan of carp pond near Port Clinton, Ohio: a, embankment; b, dam; c, engine-house; 

d, water elevator; e, chute through which fish are slid into pond; jf, chute through which fresh 

water enters pond; g, dredge-cut; h, outlet. The figures indicate depth of water. 

depends very closely upon the weather conditions and to some extent 
upon the number of fish in the pond. It is seldom that so much as 
two or three hours a day is required. 

The water in the dredge cut is about 12 feet deep, but in other 
portions of the pond there are few places more than 5 or 6 feet in 
depth, and much of the water is considerably shallower. In all the 

shallower parts is arank growth of aquatic vegetation (sweet flag, cat- 
tails, deer’s tongue, wild rice, bulrushes, burr reed, etc.) which sup- 
plies so much natural food that the fish are seldom or never fed arti- 
ficially. With the maintenance of the water level, thus avoiding the 
rushing of the water in and out through a grating, the fish remain dis- 
tributed most of the time throughout the marshy parts of the pond 
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where food is abundant. An exception to this is when a stream of 
water is pumped in steadily for a time; then the fish begin to come 
from distant parts of the pond to the place of the incoming stream, as 
has already been described (p. 560). This tendency of the carp to 
gather around the place where the fresh water comes in is taken 
advantage of when it is desired to seine them out, the net being hauled 
in the dredge cut when the fish have congregated there. 

Another pond, near the Raisin River, below Monroe, Mich., and but 

a short distance from Lake Erie, differs in some ways in method of 
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Diagrammatic plan of carp pond near Monroe, Mich.: a, outer embankment; b, dam; ¢, engine 

house; d, d’, water elevators; e, inner embankment; /, chute arranged for carrying water either into 

dredge cut (g) or into central area (xk); g, circular dredge cut; h, outlets; 7, dredge cut from river; 

j, outside dredge cut; k, central area (water 1 to 2 feet deep); /, marsh (barely covered with water). 

construction from the one just described, and for this reason seems 
worthy of mention. (See fig. above.) This pond is smaller than the 
other, and is of interest as showing how a pond can easily be built in 
the middle of an extensive flat marsh. This was done by starting with 
a dredge at the river and cutting a channel straight into the marsh for 
a short distance. A large circle was then made, the greater part of the 
mud brought up being placed on the outer side of the cut, thus form- 
ing a high embankment, while on the inner side a smaller one was 
built up, in which, however, several breaks were left. After it had 
completed the circle the dredge was taken back outside and a short cut 
was made on the outside and parallel to the outer embankment. When 
a dam had now been built at the only opening, it was possible to raise 
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the water in the interior to a height of 2 or 3 feet above that in the 
surrounding marsh. This was here accomplished in the same way as 
at Port Clinton, except that steam power was used for the purpose 
instead of gasoline engines. 

The pond then consists of a ditch 7 to 10 feet deep around the entire 
circumference, the water over the central area having a rather uniform 
depth of 1 to 2 or 3 feet. The fresh water that was pumped in was 
originally turned immediately into the circumferential ditch, or could 
be carried by a wooden flume over into the central area. The first 
year the pond was used there was found to be great mortality among 
the fish, a condition probably due to the large amount of freshly 
exposed soil with which the water came in contact, so that it became 
charged with humic acid and other products of organic decay until it 
was unfit for the fish. This condition continued in spite of the fact 
that fresh water was continually pumped in, especially during the 
warmer weather, and it was found later that the water at the bottom of 

the ditch was very foul and with a bad odor. In the succeeding year 
flumes were arranged so that the fresh water was carried at once to 
the bottom of the ditch, and the conditions were found to be much 

improved. There would probably have been less danger in any case 
during the second year, as the soil had undoubtedly by that time 
become very well leached out. 

Here, as in the pond previously described, it was found that the fish 

gathered around the stream of incoming water, and here also advan- 
tage was taken of this fact in capturing them. The pond could be 
drained, if necessary, by changing the elevator over to the inner side 
of the embankment and discharging the water from the pond back into 
the surrounding marsh. 

There is one other style of pond in use in this region that should be 
mentioned, in order to make the present account complete. These 
have been constructed especially by the farmers along the southern 
shore of Sandusky Bay. They are situated on higher ground than 
those ponds which have just been described, ground that is usually at 
least a few feet above the mean level of the bay, and are formed simply 
by scraping the soil out of an area covering usually not over one-fourth 
to one-half acre, the soil that is removed being used to build the 
embankments. The water is supplied by windmills or, ina number of 
cases, by artesian wells. This water would seem not to be well adapted 
to carp ponds, being cold and strongly mineral, with a very decided 
sulphurous taste; and yet the carp are said to do very well in it. As 
the ponds contain practically no natural food supply, the fish have to 
be fed regularly to keep them from falling away greatly in weight. 
For this purpose a variety of things are used, but shelled corn is prob- 
ably employed more than anything else. In one such pond, which 
contained about 10 tons of fish, the carp were said to have been fed 
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very largely upon sowed corn, which was cut when about 1 to 2 feet 
high and thrown into the pond. The proprietors claimed that the fish 
would dispose of a load—supposedly a wagonload—of this in four or 
five days. At this same place the first year the pond was used the fish 
were not fed at all, and when marketed there was only half the weight 
of fish that had been put in. 

THE VALUE OF CARP PONDS. 

It is safe to say that under existing conditions, where at certain sea- 
sons of the year three or four men with a seine can obtain adult carp 
in almost limitless numbers with comparatively little trouble, carp 
culture in the ordinary sense would not be profitable. At least this is 
true in regions such as Lake Erie and Lake St. Clair, where carp are 
so abundant. That regular culture ponds, in which the fish are reared 
from the egg until of a saleable size, could not be conducted with profit 
in proximity to some of the large cities which constitute the principal 
markets for carp is not so certain. Undoubtedly .s the demand for 
carp grows, as it surely must, such will be the case. 

On the other hand, there is no doubt of the great gain to be made 
by taking carp in the spring and early summer, when they come into 
the shallows and marshes in such great numbers, and holding them 
over to fall or winter, when the market price has sometimes multiplied 

fully tenfold. Let us take, for example, a suppositious case, based, 
however, on actual conditions. A moderate sized pond could readily 
accommodate, let us say, 50 tons of carp, and these could be obtained 
with comparative ease during the spring. At this season, when the 
fish are most plentiful, the price is often as low as 30 cents per hun- 
dred pounds, so that the market value of the whole 50 tons would be 
but $300, even if they could be disposed of at all at that time; for it 
often happens that when the fish are so plentiful many more are 
brought in than can be used, and great numbers bring the fisherman 
almost nothing, being only sent to be made into fertilizer. Now let us 
suppose that instead of disposing of these fish at such an unsatisfactory 
figure the fisherman pens, or otherwise holds them over the summer. 
Under at all favorable circumstances the loss in that time surely ought 
not reasonably to be greater than 10 per cent of the total number of 
fish impounded, even allowing for the damage to fish by handling. 

Indeed, in a properly conducted pond, there should be no loss in 
weight at all. The growth of the living carp, if properly fed and 
cared for, should adequately offset the loss of individuals. For the 
sake of fairness, however, we shall assume a loss amounting to 10 per 
cent of the weight, and that the total weight of fish recovered from 
the pond in the fall amounted to one-tenth less than that put in—in 
cther words, to 45 tons. Now, in the late summer, fall, and winter 

months it is not at all unusual for the price of carp to go to 2, 24, or 
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even 3 cents per pound, a price ten times as great as that of the spring. 
Many of the owners of carp in ponds and pens wait only for the market 
to reach 2 cents per pound, and then fish their ponds and sell the fish. 
If we market our 45 tons at this moderate price, they now bring 
us the sum of $1,800, in comparison with which their original value 
was insignificant. 

It is needless to say that not all who make this venture are so suc- 
cessful. From inexperience or ignorance of the conditions required 

some of the ponds are very unfit for carp, and the mortality is much 
greater than we have estimated above. Orin some cases, especially in 
the pens, the fish have no natural food, and they can be maintained in 
good condition only by feeding them artificially. The cost of this 
must, of course, be deducted from the profits, and may amount to a 

considerable item. Furthermore, the initial cost of constructing a 
pond may constitute a relatively large investment, and account must 
be made also of the necessary labor to maintain it and to care for the 
fish. All these i, “is vary greatly with local conditions, for whereas 
a pond may be constructed and operated very economically in one 
locality, in another place it may prove very expensive. Certain it is, 

however, that small ponds are each year proving an acceptable source | 
of subsidiary income to many farmers whose land is favorably located, 
while individual fishermen and fishing companies are yearly going into 
this business of holding over carp on a more and more extensive scale. 

CCNCLUSIONS. 

As was stated in the introductory remarks at the beginning of this 
report, the main purpose of the investigation was to determine, if 
possible, whether the introduction of the carp into the United States 

had proved a benefit to the country or whether the fish had turned out 
to be so detrimental to the fsheries and other interests that it must be 

considered as a nuisance. In other words, have the twenty-five years 
or more that the carp has lived in our waters, and in which it has 
increased to such a surprising extent, justified the belief of those who 

were instrumental in its introduction that it would fill a place in the 

economics of our fisheries that could not be taken by any of our native 

fish; that it could, with little trouble and at small expense, be artifi- 
cially raised in ponds and other small bodies of water unsuitable for 
the culture of any equally desirable native species, thus affording a 
cheap and ready supply of fresh fish to many who would otherwise be 
unable to have any fish at all; and finally that it would populate such 
of our lakes and streams as were unfavorable for inhabitation by finer 

species, and contained only buffalo, suckers, and the like? 4 

«The good qualities claimed for the carp, which led to its introduction, will be found enumerated 

on page 544. 
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As regards the culture of the carp in this country, we find that, 
although there was for a few years an enormous demand for the young 
fish—hundreds of thousands of which were yearly distributed free by 

the United States Fish Commission and by many of the state com- 
missions—their culture was soon abandoned in nearly all cases and 
the fish allowed to escape into the open waters of the vicinity. There 
are a number of reasons to account for this. People were expecting 
too much. They rushed into carp culture in entire ignorance of the 
conditions requisite for its successful operation, and, such being the 
case, it is no wonder that they were disappointed in the results and 
that their attempts were failures. In the second place, there was also 
a general disappointment in the qualities of the carp asa table fish. 
Undoubtedly, as in the case of its culture, too much had been 
expected, though perhaps not without some justification. Still, the 
bulletins that had been published and distributed made frequent men- 
tion of the muddy flavor of the carp when grown under unfavorable 
conditions, and emphasized the necessity of keeping such fish for a 
time in clear water before killing them. Then, too, the fish were 
often eaten at the wrong season, during the spring and summer 
months, when their flesh is admittedly poorer in quality than in the 
falland winter. This is true of most fish that live in rather shallow 
and sluggish waters, and even black bass are seldom caught and eaten 
at these seasons. Perhaps even more important was the matter of 
cooking. As has been mentioned in the body of the report, it is gen- 
erally conceded that carp should be cooked in special ways, and the 
Germans especially have many elaborate dishes which they prepare 
from its flesh. Most of those who tried the fish here cooked it as 
they were accustomed to cook our native fishes, and decided that it did 
not compare favorably with these, though, according to the statements 
published by Smiley (1886), many appeared to be very enthusiastic 
about it. Finally, another important factor which probably led to the 
abandonment of pond culture in many cases was the increasing abun- 
dance of carp in the rivers and other open waters. It was found that 
what fish were wanted could be obtained with less trouble from the 
open waters than they could be raised. 

The whole question was admirably summed up in the Report of the 
Michigan Fish Commissioners for 1884-1886 (Michigan, 1887, pp. 41, 

42). This report not only contained much cool-headed advice to those 

who were contemplating launching into carp culture, but was almost a 

prophecy of the outcome of the introduction of carp into the country. 
After insisting that the carp will not be a success unless properly cared 
for, the report continues: 

From the fact that carp could be successfully grown in warm and muddy waters, it 

was inferred that they would be just the fish to plant in our comparatively shallow 

lakes throughout the State, and from the published accounts of their amazing fertil- 
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ity, and rapid growth, it was confidently expected that in a very short time a large 

food supply would be furnished. 

While we believe that the carp will eventually prove a valuable addition to our 

food fishes, and especially fill a want amongst the rural population, still we would cau- 

tion those desiring to engage in this industry to go slow, to test its value for food in 

comparison with our native varieties; to see whether they like carp to eat before they 
spend any considerable sums of money in the construction of ponds, ete. 

Nothing so much injures any enterprise as overestimating its importance. Esti- 

mates are still wanting as to the cost per pound for raising carp, and the fact that 

they can be so readily procured must in a short time make them so plentiful in the 

markets as to bring the price below the cost of production, if one-half of those design- 
ing to engage in their culture should realize their expectations. 

There can be no doubt that the carp isa nutritious and healthy food Gals, but there 

is a doubt whether they will please the taste of the general public who have been 

accustomed to the taste of our native fish. In the trial made by the Commission and 

their friends, when direct comparison has been made with our native fish by cook- 

ing them in the same manner and at the same time, the decision was that they seemed 

inferior to the fish with which they were compared, namely, the black bass and the 

wall-eyed pike. But in the regions where fish, even poor ones, are a luxury they 

will provide a great boon. Ina State so exceptionally well supplied, however, with 

the finest fresh-water fish in the world, as our State is, it is doubtful if the carp will 

become either a favorite food or a source of profit for many years to come. 

Although the carp did not fulfill expectations in the matter of pond 
culture, it has more than done so in the way it has adapted itself to 
conditions found in this country and the rapidity with which it has 
multiplied in our waters; and we find now that, instead of being gen- 
erally used throughout the country and especially in those sections 
where it was thought it would be most appreciated on account of the 
poverty of the streams or the poor quality of their inhabitants, it is 
being sold almost entirely to the poorer classes of people in our large 

cities. The [linois River, together with the other rivers of the Mis- 
sissippi drainage system, is one of those localities in which it was 
thought that carp would be a most valuable accession, and such has 
turned out to be the case, though not in the exact way originally 
expected. Although practically not used at all for home consumption, 
it has nevertheless added very appreciably to the resources of the 
region. 

With our constant immigration of foreigners and the formation and 
growth in our large cities of great foreign settlements, the problem of 
supplying these pede with cheap yet w holesome food becomes 

very great, and anything which helps to meet this demand is of great 
value to the country. From this point of view there is no doubt of 
the value of the carp and the benefit to be derived from its introduc- 
tion. To pervert a common saying, in those places to which it is best 
suited it has made two fish to grow where but one grew before. 

But now come the sportsman and the commercial fisherman, who 
maintain that, while all that has been stated may be true, the presence 
of the carp is entirely supplanting the fish which was there before, 
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and that that one fish was of more value than the two carp which have 
taken its place. This is especially true of such waters as the Great 
Lakes, and others that were well supplied with good native fish. 
Furthermore, the sportsmen and others claim that in various ways the 
carp does more than enough damage to offset its value in other respects. 
By these persons it is made responsible especially for the great 
decrease of water-fowl in recent years. These and other charges 
have been considered in the body of the report, and need not be dis- 
cussed in detail here. In most cases the reported damage has been either 
greatly exaggerated or is entirely unfounded. Thus it was found 
that carp probably have little or no share in causing the decrease of 
the native fishes commonly taken for sport or for food; and that in 
the case of the black bass, at least, there is evidence indicating just 
the opposite—that the bass have actually increased in numbers in 
some places from having the young carp to feed upon. In the matter 
of uprooting vegetation, making the water continually roily, and 
injuring—possibly even completely destroying in some cases—the 

regular feeding grounds of the migrating ducks—in these cases the 
evidence goes very largely against the carp, though its effects have 
undoubtedly, in many instances, been greatly exaggerated, and more 
has been charged against the fish than it rightfully deserves. In cer- 
tain places, such as reservoirs and lakes supplying water to cities, etc., 

there is no doubt that the carp is an unmitigated nuisance, and that 
its presence is undesirable. Nor can it be considered suitable for the 
cold, clear lakes of the north, such as are found in northern Wiscon- 

sin and in Canada; and fortunately the conditions in these are so 
unfavorable that it will probably never become so abundant in them 
as to cause much damage by destroying vegetation and roiling the 
waters. : 

Against these charges as to its detrimental influence must be set the 
things in its favor. Chief among these is that already mentioned— 
the value of the carp as a source of revenue to the fishermen in the 
regions where it occurs, and as a cheap food for the poorer class of peo- 
ple who can not afford a better fish. It is impossible to express in 
dollars and cents the beneficial results and the damage done and thus 
to compare them directly. The value of the carp fisheries of Lake 
Erie and the [linois River region for 1901 was estimated at $342,000 
(p. 619, footnote); but there were no data for the rest of the United 

States. And no monetary value at all can be fixed for the damage 
done. It seems quite safe to say, however, that if the question were 
to be considered in this manner the benefits would far surpass the 
damage. Two other claims in the carp’s behalf, which may prove to be 
of considerable importance, ought also to be mentioned. These are its 
destruction of the fluke-worm (/sciola hepatica), and of the larvee of 
noxious insects, especially mosquitoes. It is possible also that in 
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rivers, below cities, it may do important service as a scavenger, 

destroying the germs of certain human diseases, as it does the larval 
and encysted stages of the liver fluke. 

Even were it possible to estimate the money value of the damage 
done, such a basis would not be an entirely fair one for comparison. 
Should the carp help to hasten the extermination of any of our water- 
fowl, or if it destroys the beauty of lakes, as is claimed, this is a harm 

which can not be reckoned in dollar and cents. As has been pointed 
out elsewhere, however, there are other and more influential factors 

at work in the destruction of the water-fowl; and in the other case 

special measures of prevention and protection must be employed. 
And when we have decided whether the carp does more harm than 

good, we still have the real question before us. The essential problem 
is this: The carp is here, and here to stay; what are we going to do 
with it? How can we make the most of its good qualities and prevent 
it from doing damage? Even were such a course desirable, the 
extermination of the carp in our waters is out of the question. Mr. 
Townsend, in some remarks before the American Fisheries Society 
(Transactions of Thirtieth Annual Meeting, 1901, p. 123) stated the 

case well when he said: 

We hear a great deal from sportsmen’s clubs and from other sources as to how the 

carp can be exterminated. It can not be exterminated. It is like the English spar- 

row, it is here to stay. At a meeting of the American Ornithologists’ Union 

a while ago, one of our foremost ornithologists stated that the European sparrow 

could not be exterminated in thiscountry. I think it isthe same with the carp. It 

is here to stay and we can not exterminate it any more than we can exterminate 

the green grass of the fields. I do not wish to pose as an advocate of the carp—I 

prefer other fish for myself—but I maintain that the carp has a place in good and 

regular standing in our big eastern markets, and I do not think that our great repub- 

lic with its rapidly increasing population, can afford to sneer at even so cheap a 

source of food. : 

In the course of my investigations and inquiries I met frequent 
propositions that the government, or the respective state governments, 
should offer a bounty on carp. Nothing could be more futile than this, 
as has been abundantly illustrated in the case of the English sparrow. 
The best bounty that can be offered is an increasing market—a grow- 
ing demand that will make fishing for carp a profitable business. The 
case in Lake St. Clair is a good illustration. While there I heard the 
bounty proposition frequently advocated by sportsmen who came to 

the flats to fish and hunt. But a shrewd resident said, let the state 

amend the laws so as to allow the taking of carp in nets, and there 
will soon be enough people fishing for them to reduce their numbers. 
Since then the laws have been changed so as to allow seining in the 
lake, and if the removal of enormous quantities of the fish (see p. 614) 
will do anything toward permanently reducing their numbers, such 

certainly ought to be the result there now. The lines along which it 
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seems that the market for carp may in the future be further developed 
have been pointed out and discussed in the section dealing with its 

food value and uses. 
In another place was mentioned the possible amusement and recrea- 

tion to be had in taking carp with hook and line. I am aware that 
the American sportsman will scoff at the very idea, and would regard 
the pastime with disdain. I wish merely to quote in its defense a para- 
graph from Goode’s American Fishes (Goode, 1888, p. 412), in which 
he treats of the strenuousness of the average American angler: 

There is a kind of pleasure known to English anglers which is cultivated by bet 

few of those who are called by the same name in America—the quiet, peaceful delight 

of brook-fishing in the midst of the restful scenery of the woods and the meadows. 

It is difficult to imagine a thorough disciple of Walton chumming for striped-bass in 

the surf at Newport or trolling for Muskellunge among the Thousand Islands, drail- 

ing for Blue-fish in the Vineyard Sound, or tugging at a tarpum-line in the Guli of 

Mexico. The muscular exertion, the excitement, the flurry and noise, make such 

sports more akin to the fiercer pursuits of hunting than to the contemplative man’s 

recreation. The wisest, best and gentlest of anglers, those who have made the lit- 

erature of angling akin to poetry, have not, as a rule, preferred to make a violent 

exercise of their fishing. 

Nothing has been said in the present report about protection for the 
carp in open waters, since, whatever may be the opinion as to the fish’s 
desirability, protection for it does not seem to be needed. I am of 
the opinion, however, that the phenomenal increase of the carp in 
those waters where it has been longest will soon reach its maximum, 
if it has not already done so, and that as the various factors become 

adjusted a more stable balance will be reached. It is conceivable that 
then persistent fishing may greatly reduce its numbers. 

And now, should I attempt to sum up the principal results of the 
investigation ina single paragraph, I should say that, whereas the carp 
undoubtedly does considerable damage, from the evidence at hand it 
seems reasonable to conclude that this is fully offset by its value as a 
food fish and in other ways; that it can not be exterminated, and that 
the problem is how to use it to the best advantage—suggestions for 
which have been offered. Efforts should be directed to encourage 
utilization of the fish in all ways possible, since it appears to be a 
resource as yet comparatively undeveloped. 
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STATISTICS OF THE FISHERIES OF THE GREAT LAKES IN 1908. 

The report of the fisheries of the Great Lakes here presented is for 
the calendar year 1903. The inquiry on which it is based was made 
by the statistical agents of the Bureau in 1904, beginning the latter 
part of May. ‘The statistics obtained have already been published in 
Statistical Bulletin No. 166. 

Earlier publications relating to the fisheries of the Great Lakes are 
the following: 

The Fisheries of the Great Lakes, by Frederick W. True, elaborated from notes 

gathered by Mr. Ludwig Kumlein. The Fishery Industries of the United States, 

1887, Section II, pp. 631-673. 

The Fisheries of the Great Lakes, by Ludwig Kumlein. The Fishery Industries of 

the United States, 1887, Section V, Vol. I, pp. 755-769. 

Report on an eee pation of the Fisheries of Lake Ontario, by Hugh M. Smith. 

Bulletin U. S. Fish Commission, 1890, pp. 177-215. 

Review of the Fisheries of the Great Lakes in 1885, compiled by Hugh M. Smith 

and Merwin-Marie Snell, eae introduction and description of fishing vessels by 

J. W. Collins. Report U. S. Fish Commission, 1887, pp. 1-333. 

The Fisheries of the Great es by Hugh M. Smith. Report U. 8. Fish Commis- 

sion, 1892, pp. 361-462. 

Fisheries of the Great Lakes, by Hugh M. Smith. Report U. 8. Fish Commission, 

1895, pp. 93-103. 
Report of the Joint Commission relative to the Preservation of the Fisheries in Waters 

contiguous to Canada and the United States, by Richard Rathbun and William 

Wakeham. House Ex. Doc. No. 8) b4th Cong., 2d sess., 1897, pp. 1-178. 

Fisheries of Lake Ontario. Report U.8. Fish Commission, 1898, pp. cLIr-cLxXxv. 

Statistics of Certain Fisheries of the New England and Middle Atlantic States and 

the Great Lakes. Report U.S. Fish Commission, 1898, pp. cuxvi-ctxxy. In 

this report the figures presented relate to the fiscal year 1897. 

Statistics of the Fisheries of the Great Lakes. Report U. 8. Fish Commission, 1901, 

pp. 575-657. 
GENERAL STATISTICS. 

The number of persons employed in the fisheries of the Great Lakes 
in 1903 was 9,333, including 1,249 on vessels fishing and transporting, 

6,384 in the ah 10re or boat fisheries, and 1,700 e ngas aed as shoresmen in 
the wholesale fishery trade and in ener occupations in connection with 
the fisheries. In the fisheries of the various lakes the number of per- 
sons emplicyed was as follows: Superior, 918; Michigan, 3,241; Huron, 

1,704; St. Clair, and the St. Clair and Detroit rivers, 355; Erie, 2,727; 
and Ontario, including the St. Lawrence and Niagara rivers, 388. 
Compared with the returns for 1899, the year for w mo the last can- 
vass was made, there was an increase of 305 persons in Lake Superior 
and 463 in Lake Huron, but a decrease of 1,001 in Lake Erie, and 

small decreases in the other lakes; resulting in a total decrease of 337. 
645 
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The amount of capital invested in the fisheries and related industries 
was 67,474,422, which was apportioned among the lakes as follows: 
eee $596,322; Michigan, $3,489,187; Huron, $851,639; St. Clair, 
3239,885; Erie, $2,196, 397; Sal Ontario, $100,992. 
The “resect included 206 fishing and transporting vessels of 

8,846 net tons, valued at $690,450; outfit of vessels valued at $155,256; 
3,170 boats and gasoline launches, valued at $317,060; fishing appa- 
pe used on ve ooealls and boats to the value of $1,322,570; ere and 

accessory property valued at $2,869,607, and cash capital amounting to 
$2,119,479. The apparatus of capture consisted principally of 4,528 
pound nets and trap nets, valued at $585,998, and 101,890 gill nets, 
valued at $642,961. The investment, as compared with the returns 
for 1899, has increased in all the lakes except Lake Erie, the total 
increase he sing $856,706. 

The products of the fisheries amounted to 86,194,817 pounds, having 
a value to the fishermen of ees The yield of Lake Sipe 
was 13,205,013 pounds, valued at $343,671; of Lake Michigan, 33,579,- 
498 porate: valued at $1,090,550; of oe Huron, 14, 455,209 er 
valued at $450,318; of Lake St. Clair and the St. Clair and Detroit 

rivers, 521,941 sna valued at $21,594; of Lake Erie, 23,188,556 
pounds, valued at $780,015; and of Lake Outre and the St. Lawrence © 
and Niagara rivers, 1,244,600 pounds, valued at $59,353. 

The principal species taken, and the quantity and value, including 
fresh, salted, and smoked fish, were: Herring and chubs, 32,157,329 
pounds, $815,498; lake trout, 16,181,938 pounds, § $799, 595; suckers, 
6,694,040 pounds, $121,576; yellow perch, aie 728 pounds, $139,670; 
ie fish, 3,813,259 aurea! 223,472; blue pike, 4,981,422 pounds, 
$191,386; sales ed pike, 3,076,147 rake S168, 284; German carp, 

4,237,643 pounds, $71,285; bluefin white-fish, 2,729,968 pounds, $83,- 

(49; and saugers, 1,940,355 pounds, $47, 697, Sane and long- 
jaw white-fish, eat-fish and bullheads, sturgeon, fresh-water drum, 

and various cites species were also taken in considerable quantities. | 
Since 1899 the products have decreased 27,532,423 pounds in quan- 
tity, but have increased P1354, 062 1 in value. The greater part of the 

decrease in quantity was in the catch of herring. There has also been 
considerable falling off in the catch of cat-fish and bullheads, fresh- 
water drum, saugers, sturgeon, white bass, white-fish, and yellow 

perch. A few species, including German carp, suckers, lake trout, 
and bluefin white-fish have increased considerably in both quantity 
and value. Bluefin white-fish were not until within recent years taken 
in any of these lakes except Lake Michigan, but in 1903 the greater 
part of the catch, or 2,095,304 pounds, valued at $58,887, was obtained 

in Lake Superior. 
The following tables present, by lakes, the number of persons 

employed, the amount of capital invested, and the quantity and value 
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of the products of the fisheries of the Great Lakes in 1903; also a 
comparison of their extent In various years from 1880 to 1903: 

Table showing by lakes the number of persons employed in the fisheries of the Great Lakes 
in 1903. 

How employed. Superior.) Michigan.} Huron. | St. Clair. Erie. | Ontario. tepa Total. 

On vessels fishing .......-...-..| 169 362 Go Erne ee | Gat 8 | 1,211 
On vessels transporting ...-.... 6 2 WOME oan ences 12 2 38 
In shore or boat fisheries ....... 613 2,077 1, 450 303 1,591 850 | 6,384 
SUNOIESR NCUA eee DOR ReeE es canes 130 800 187 _ 62 503 28'| 1,700 

Fic EM Sees mere ee gars gl 918 8,241 | 1,704 355 2,727 | 388 | 9, 338 

eincludes St. Clair and Detroit rivers. bIincliudes St. Lawrence and N Niagar ‘a rivers. 

Table showing by lakes the apparatus and capital employed in the fisheries of the Great 
Lakes in 1908. 

Superior. ENG Huron. 

Item. 7 
No. Value. No. Value. No Value. 

WVESSe MSSM Oy) Nis a) trate w cis crojnisjsisr a Weicieloisys = bis 20 | $63, 700 64 $184, 100 8 $24, 600 
STOMA AS RAs se ete ihe oe ne Mahyee tel arate HOSE aoe ee a2 PLES Se Sasser BAGW Ce ers aaa 
(GCUNRTTE SAEED eat Fe EO a Oe Ee oe ee DDAGST haces sits Saati 10, 795 

BWESSE]SibramspOrumMe ss 2-8 tLe. woo wise assecie 1 7, 000 "| 1, 990 a 21, 700 
DOT UNG CR e ee BGR haa Spc Ree ee eee 1635 i | eRe ere bee EM Se sh Sones DOs eee 
AM Gre os ceo) seats ayenaceterstel aia eteroeseroyeateral a Sjacfee | ermiaes see OOS loess ce ata FLU Nee cee ay 2, 200 

MS OOS eels late ses oe ne re eteteleiniee we nie cate eyes wae 322 20,528 | 1, 295 144, 354 a 606 45, 173 
Gasolime damn Ch esis 425.<ecs.eeiis ted casei 39 QSWHO) Weictsie ga adlistecrstisiactons's 22 22, 550 
Apparatus—vessel fisheries: 
IPG metseweaaaaaae eo oe oe ie se aeinapeeale Borie (mpeaners Jane sama 5 QS Il sey ree tened Site bea eee eae 
(SuunGale(ie wee See ge ne Oe Nema eer 4,455 | 63,538 | 27.770 167,760 | 2,222 25, 625 
EDR SSE Se pafet saree cle tarercte spe te alate Iasi toto iaes Sees aici etsy cheieiaeicie ved] e/aenets stars Bass alexa Rem emline chweca~o 

Apparatus—shore fisheries: 
Pound nets'and trap mets. .......--.---.-.-| 218 27, 793 975 198,035 | 1,685 | 176,495 
Gullinetsh os leds cece theta teeteeteaemsece 5, 714 63, 700 | 20, 875 101, 994 3, 207 25, 901 
ISTE RIWSK fe ee hire yeep RR ey eae 8 835 44 2, 384 18 | 608 
Rye me tsi. soc sn5 2 Soe ce eee macieciswisclele 25 250 | 2, 561 32, 395 445 | 12, 583 
GI OS sai ates eo ee eee meee tetera saute eaectes wie CN SER Bir 25348. lBate2 cass 183 
@rayveish pots: a5). 28 Sass sae 8 leas sal atrardecstat 4,560 PE TOO Sac et aleteaers seme 
Other apparagise cee keccts cee =e sec tee saweeloestoses 208 hese Ue suleeeeese ¥, 211 

Shore property 156, 332 1, 24 SOO poo ee. 387, 115 
(QENTAO: (071 2) TEINS 6 0 cet OnE apr ERn ET CCR GnOr 14: 2 700 if, a0 2, 400) lean esse 95, 500 

PRG CRS Spee 4 eee ye eae ete ae BOG. ROOF |e a 26 3, 489; 187 fo. .-...- 851, 639 

St. Clair.b Erie. Ontario. ¢ Total. 

Item. =| : = 
| No. |} Value. | No. Value. No. | Value. No Value. 

| 5, | | | Ly gal (ee ae 

NESse SPANO Ss oe ee eae ces eecce ce enc lh LOONIE Sab8> 650 | 2| $4,000! 194] $634,450 
FRGSUENRE OS) cc = 2,2, Soceiaisisce en cools nasal ineale = lists ateters <i 1 Salt Betula ei ome ee DOAN Soar | (3; 506 |e. eeecosee 
ORDA Eg fara oim, a) one eenare ror eccteea oe fete Staite s See seis lloerelaciaer D928) Hons} BLOM et acer 147, 402 

MESSCIAI ELAM NOLIN: < 52.5) sieiejaneisiaicie acct m| aac veeniee 2 25, 000 1 400 12 56, 000 
WCET OVE kin em akc\asaoraeineelsre See nae Meee cate 1) Reese 1 aan ee Sa0 ie -Skaeee 
OU Gros ce ae ono sheet Teen oceeical lecostnts 4500 acca: D0! | eae scice 7, 854 

Ve ete to ae horas cee bine tae | 150 33, 150 467 22,203 | 226 7,497 | 3,069 243, 410 
Gasoline launches ........ mo aeeaee [esas eesse gore 39 26, 950 5 3, 060 101 73, 690 
Apparatus—vessel fisheries: 

TRPSSU GLO IONE Pe ioe At unl neh 0 ae oa tered Rear Irie Ferenc beet nee Re fe ode a ed (ear eLe | } D | 925 
GuubimGts! a. ees cteatcn et eeees > Se eae cee COE ae 28, 755 143,115 | 620 2,920: | 63,822 | 402,958 
BAGS" SU... Pee eee) gekeeeae Sea esac io sebe ans homo mande bsmena ese cmealeeses ees 1, 155 
Oiler qpparatuy 6262 6s. cee ose oee alee acrernlstee 70 PU Sele Ss (SAAR eae 70 | 210 

Apparatus—shore fisheries: 
Pound nets anc trap Nets... -..--||-.---|aeesce--e 1, 469 172,805 | 176 9, 945 4,523} 585,073 
CROW L pV cs Foe ee et Ee oe Ao Oy bins Ol oem Er 6, 396 37,466 |1, 176 10, 942 j 38, 068 240, 003 
SRIMESee ae Sanne eee 1; *6 890 110 8, 040 8 205 | 194 12, 462 
PVICe Cts 2 eos dense ee crtcrenl ariel seaaeainer 3807 16,490 | 509) 7,161] 3,845 68, 879 

mea eee ss id hy Uae an eee Welch BPD | eededde: URE YE emacs 1,526 |..-.---- 6, 056 
Fishing machines...-. ete etal eorwn a] avaemine as Pam te Sere tol ates aici 6 C00 6 €00 
Gears OLS . Soe SE ee Sees eae [eeteaere oes [a seee eee etindc cs Sas Wececc|se nese s|| S000 1,100 
Other apparatus Lah eee eo Sic encod Soace G36: e seas: 2 al eee HGS |.2 eee 2 3, 149 

SOME DIOP ELLY —<.ce crisis ata cetainta win oe ipeaa al Ue eee ee 919; 685) }.... 23, 220 [secre | 2, 869, 607 
GEVtLE GEhoie) Wee anRere an seenossad becce QS O79 oRe oe a ~ oe 406, ya\) al Geeta 29, 000 |....-.-- 2,119, 479 

PROLG cieisia's a cc aia ate eterna ce rere 2B0NS8aN lees ae D596 S97 ls. <=1- | 100, 992 [reese eee] 7, 474, 422 

aIncludes 5 steam tugs under 5 net tons, valued at $4,600. 
bIneludes St. Clair and Detroit rivers. 
eIncludes St. Lawreneeand Niagara rivers. 
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Table showing by lakes and species the yield of the fisheries of the Great Lakes in 1908. 

atnecludes St. Clair and Detroit rivers. 
bThe herring catch of Lake Michigan includes chubs. 
¢ Includes St. Lawrence and Niagara rivers. 

Lake Superior. Lake Michigan, Lake Huron. St ale a 

Species. : are 

Lbs Value. Lbs. Value. Lbs. Value.| Lbs. |Value 

IBIACkKIDASS emcee eee 
ButtalO-Shiee eet ec eee 
Cat-fish and bullheads.... J 
Dog-fish or bowfin ........ y 
ISR DRGs ates Ben mao. y ) ; 58 
NTeShe water rum: seine ee oe see eee 41, 650 666 47, 426 309 | 10, 200 126 
Gernramicanpeecqs shea secole sche sae coe eae ae | 585, 080 8, 889 37,491 954 |102,000 | 1,8i2 
erring; dreshi 22222... 55-- 4,307, 422 | 36,566 |b4, 373, 867 1065973) || 1, 144.094. | 14) 56 |-. ace leeeeeer 
Herring, salted _.......... 435,388 | 9,118 | 9,487,100'| 240,163 | 3,496,233 | 68,141 |........!....-.. 
“alesse. Ghantol terol ee A eo aellbn ke speedllaseeseoc 2, 650 212 640 40a aaaae aero 
Minprorilanwj yer resi... lhe gee ges sel Sasa eee 119, 505 : 
TAnisyow law yery salied oe sesso one onocee ace 3 
MIM OWS sane oo oes soc ce ecrae me | Secon aleeceeermect 
IS OMIT S Cae ece ine esol ee ere all Seen all aemeren eee 
Pike and eee fresh . 10, 865 218 90, 6384 
Pike and pickerel, avg a os et acer ene | ON ee | Mae 
Pcetperehs (blu SNpilce) soa) ace ass an loe eee eee see 
Pike perch (wall- eyed) .. 93,831 | 8,451 216, 
Pikeperch WiSAUser) see csellessse ence |esecen oalla- eee 
EL OCEMD ASG e i java ee stats SA since = Macc eteycecl| che atelier me 
SUUTMCOMS asec eee emis T3137 065 54, 850 
LIES COMLCAVIGI sao oejsectes letia cece onto! Seema ne 1, 570 d 
Suckerstireshisc. 2. secceee 48, 549 724 | 2,133, 776 74. | 
Suckers, salted...2.......- 134, 747 | 2,199 783, 765 36 
Sma tis nes eats octets ots erecta ere | eisje siete tereusinrall se See ee | ie ereceie cree ence ne Bi 
ERrOWt iresh se ces aise sce 4,190, 742 |157, 096 | 8, 955, 423 8 
Mrouis Salted a sseet cece 764, 088 | 33, 795 93, 876 4. 219 OL 52 Vis GReersee See 
Mroulisteelhend sets see. csaeeeecl: saeeciee 169 iv fe RSE seeter iis (sAcoseea sacsaondic~ so. - Se 
SWRI CW AISS Soe an, se ets eels mice ie alleen 400 1D) toe Soleo cise es sets Aa Eee oe ee 
Wibite-tish, freshi-2.c2--.2< 747, 499 | 33, 985 850, 032 111, 4038 634, 362 | 40,679 | 25, 591 1, 904 
White-fish, salted ......... 46, 523 SE BY/ 199) 212 7, 246 38, 101 1, Boi Nsaksemeelleeeeeee 
Wihtte-fishvemolkediaes 25 |55-2 2552 cece see 350 Boel Sse. Lee io a 28 ee ee a ee 
WVINIIGER LSE G avi eviee ere eee aoe cats ll Ne iene Abel | ere apes Seyapemea | euteee e 400 46 ib cc. ee lle eae 
White-fish (bluefin), fresh.| 2,033,522 | 56,512 631, 664 24 THG2i | See a eee oe ede eel Seis ae ieee 
White-fish (bluefin), | 
SHITE Gi a= Sos oeeee GL 82 28 TOi late Sere seelael sce ace e lelee cere epee ose loc. tec ee ener 

White-fish (bluefin) 
STO MEM teases cee eee oo ek eee ieee see 8, 000 B00 |e ces eeen cet sore lee se see eee 

White-fish (longjaw) ..... 290,575 | 4,810 186, 505 7, 809 74,400: |) 2.672) 2. cc asaloemeees 
White-fish (Menominee), 

Tress eee acne 13, 919 334 119, 834 8, 368 116; 700 | (3,926 \-25-2--2 becca 
White-fish (Menominee), 

SHIILEd eyes ceca eases 1,675 67 144, 425 6, 384 28, 755 1, 821 ol osssecenseceess 
Yellow perch, fresh....... 10, 165 101 | 3,292, 260 62,910 | 1,911,002 | 44,826] 4, i G00 | 239 
Wellowuperch, saltedes 22 ss\25 220 s.)s.25|Sess eee 21, 128 OOL jos jeeesaes lasaeeues| eemeeEee |ecsesee 
Oravsishive eens cneceroa tere een fa atom mace 244, 464 1s SOln| Dae ose a eee ete eee le eres 

Mo tales scot tesie mcrae 18, 205, 018 |843, 671 |33, 579,498 1, 090, 550 14, 455, 209 |450,218 521,941 | 21, 594 

Lake Erie. Take Ontario. c Total 

Species. a = 
Lbs. Value Lbs. Value. Lbs. Value. 

—— —__—_—__ — | 

IBIS CAD AES mrxatcre cinistemieieiecc 4, $25 $387 28, 335 $1, 813 38, 737 | $2, 694 
JEXOn vey Ko rity eget scat MeN er eal eee arses es oe ee ee ered | ero ee Ge AEE od 2, 002 | 45 
Cat-fish and bullheads.... 181, 775 7,471 349, 224 12, $03 751, 83: 27, 884 
Dog-fish or bowfin ........ 1, 062 Guetta ce oe Bate eee se 17, 253 303 
GIS eee een Mee hae MSS eet ral seemless 78, 595 4,233 73, 533 4,347 
Fresh-water drum ........ 642, 445 4,518 4, 300 86 746, 021 5, 700 
Germbnicanpye = aemeeee 3, 546, 752 59,198 16, 320 * 432 4, 237, 643 71, 285 
Herring, fresh .........--- 8, 788, 625 833, 844 105, 315 5,170 | 18,719,328 497, 114 
erring esa ltedss te he: Aoe See | ae ee 16, 000 640 13, 434, 716 018, 062 
VEE NS WSMTOMKE Wiajeciiere ote | Soa ce es ieee | oe els erases | ee ci eae et ae eee oe 3, 290 252 
Ling or lawyer, fresh ...-. 13, 69¢ 99 600 18 183, 878 1, 628 
MIN SOT IAW Ver USOlVe dh aI A5 | wera pro es lope ne kein ceed | ene te eee cane mn een tar 900 18 

> MAS aly oYon} 4h ae eg gts ore or til eget re en eco eer cee Op es RTE Ah) areas Oa 3, 000 800 
MUS Ke Mn S C2 Seem ccc te oll epee eee e ccte | Ei ee atece oral ere eee | ay aR 3, 420 429 
Pike and pickerel, fresh . 31, 359 2, 080 298, 466 15, 668 
Pike and pickerel, salte ctl Ss ae eae Nie Cea ae | 1,610 30 
Pike perch (blue pike) ... 66, 065 8, 35% 4, 981, 422 191, 386 
Pike perch (wall-eyed) . 8, 025 650 38, 076, 147 168, 284 
Pike perch (sauge s aeetecie LeOdOP Shots” ATE 69a eee aoe oe ee eee ce ee 1, 940, 855 47, 697 
IROGKsDASS = ene aa eeeeeee 22,119 321 137, 399 gt 763 
DUUNS CON cerece cen cen seen 294, 226 21, 586 213, 590 11, 504 618, 575 39, 794 



FISHERIES OF THE GREAT LAKES, 649 

Table showing by lakes and species the yield of the fisheries of the Great Lakes in 
1703—Continned. 

Lake Erie. Lake Ontario. Total. 

Species. = =e 7 
Lbs. Value. Lbs. Value Lbs. Value. 

Sturgeonucayilan: -o-...s-5- 5, 877 $4, 894 12, 505 £6, 897 20, 323 $13, 223 
Sieiersetresine = 2. sce see 721, 089 8, 695 99, 060 1, 809 5; 146, 952 88, 760 
UI GISE ISIN LUG Cer, ce eevee | es rae Pops sil eee See LNA ee == Sather Ca | Soa SER: itp 547, O88 32, 816 
(SPM 5 6 awe aore | 1, 2005 8 34, 089 482 84, 271 1, 881 
ERT Oba aMOSHS ocrc<-c 1c synch cn | 15,1127 800 4,050 279 15, 252, 222 683, 773 
OEY, aa rien ia eeseten yanee eee ene aa fetall tare wat ateta-lloeaetin sees 879, 716 38, 752 
TONOU ty RUG UOEE NG Bee copra Bodconeen cate nececon sacl HORSE ete me As |Srnere serra 169 17 

Wyaihewbassee soe. Soe aee 27, G51 940 | 2, 000 40 30, 051 995 
White-fish, fresh .......... 802, 895 22, 988 26, 384 ey ee 3, 605, 673 233, OSL 
WhiiieStishmrsa led: a5 tase. Heya men soll Neeser Men curt ANI rate aaa 206, 836 10,310 
Mabie fish sin Oke ditass 2. eceer seeeee aa laemeseeeciental ase ons oa alles sheet oes 35 ; 
Von STL ch ab lee ee Ot en nee Som eeec Salata Cres eee sl eet ene tee ie em coer er 
NYE sh (Oo luetin Resin) eos seen wees mone ele Semel ee ee 
White-fish (bluefin), | 

SHUT CO ae siarater shes otee oe] Pr eleints sae ene aaoe aces soe she hey pari eS Ey Re nl 
White-fish (bluefin), | 

SUN OKC Ci Seema ees ee pete ee mae aot cea ainaetalicie cloacae 
Wile @aicloe (orale eA) pacod| Bode seamen see leeeenocte ual no omeme erate 
White-fish (Menominee), | 
USER marae ese tee ape ee regan SEIU ne etl cathe Rae ere SM Sls ae eee 
ee (Menomin:e), | 

Baluc Cierra are atts ee ell cite aia Sere ioe Se al | eters cro erere 
Yellow perch, fresh.....-.. 839, 403 27, COL 132, 165 
Yellow perch, salted...... Score ooeseccullecceeadeuecs|Sopuecsagene 
peiieh ae ne sees ae ae aoneebebeceas||ceScncuscecc|bandassese ae 

MOBS) lac sisinSslee sine siaciscies.s jseesondedonadllbsccbecteese 690 
ERUIT HES ere ae aac sae cates | 45, 800 PERV OA ee eG eee 

ROtHH EAs 2 535 seams 23, 188, 556 780, 015 1, 244, 600 | 59, 303 86, 194, 817 2, 745, 501 

Comparative table showing the number of persons employed in the fisheries of the Great 
Lakes in 1880, 1885, 1890, 1893, 1889, and 1903. 

Lake. 1880. 1885. 1890. 1893. 1899. 1903. 

ELEM OL Ieee rere tects see eisise ior eisise wishicise 414 914 653 $16 613 918 
NIGH pipes ae mie et eS ec 1, 578 8,379 2,877 3, 928 3, 255 3, 241 
EMU Diese hee ants oe cronies ape asieiscr coeys be 470 892 726 944 1, 241 1, 704 
SUE LONG pee | Ae aren ES soo eens 856 272 611 529 442 300 
JOT ete dco Soe CCE ees OBE CRAS be aG ee eee 1, 620 4,298 4,482 3, 622 38, 728 2,727 
(Ola NCCE Oe ee ae eee ee ees ee ee 612 600 389 241 391 388 

NO ee ere eee yo RE eee 5, 050 10, 355 9, 738 | 10, 180 9,670 9, 333 

aTneludes St. Clair and Detroit rivers. 
bJneludes St. Lawrence and Niagara rivers. 

Comparative table showing the apparatus and capital employed in the fisheries of the Great 
Lakes in 1880, 1885, 1890, 1893, 1899, and 1903. 

| Pound nets Vessels and LT) save Coine Other | hor : 
Lakeand | boats, land trapnets,| Gill nets. eee appara-) p Seaport Totalins 

year. = | | Z tus, |and cash ee 
No. | Value. | No. | Value.| No Value. | No. |Value.| value. | capital. e 

—— ‘~ ~ = _ — | | 

Superior: | 
HSS Oerovatarsie ates 161) $26, 240) 43) $14,950) 4,630) $25,280) 32) $2,010 200) $12,700) $81,380 
ASSIS sore =e 1 519} 100,735) 230) 67,520) 7,557) 78,682; 43) 2,920) 1,165) 177,521 427, 933 
ews Se oseoe 328; 85,275) 140; 34,435) 5,874) 63,476 19 955 2) , 763) 179,778 366, 682 
MB OB Seis se =.2: 447 139, 035, 276) + 63,415) 8, 899 87,680) 14 500) 1, 565 209,512} 529, 024 
SOO es ce cae 315] 69,045! 162) 25,820! 7,229] 99, 283} 1 50 1, 058 167,022] 9872, 083 
OS pesos - 378} 141,109; 218) 27,793) 10,169) 127,238 8 335 815} 299,032) 596, 322 

Michigan | | 
1880. .... z.-.| 836) 138,375) 476) 185,425) 24,599] 124,740; 19) 2,040) 1,455) 104,100) 551,135 
SBS Saeterst= tt: 1,402) 868,326, 715) 258, 540) 58, 516) 326,902) 87] 6,950) 13,457; 788, 356] 1, 757, 831 
SOO Eee. 1,102) 266,331 844) 244,880! 40,896) 215,914) 30) 3,480 ,460| 693,159) 1, 437, 224 
ICR Be eeae eee 1,549) 357,987 785) 181, 885 54, 232) 352,084 28] 2,520} 27,863) 1,092, 219} 2, 063, 497 
S99 Se =< 5. 1,178) 281,968 805, 186, 349) 49,857) 288,395) 11 510} 29,285) 2, 087, 829) 2, 915, 241 
IGE eae aeae 1,363] 386,396 980) 198,960} 48, 645) 269,754; 44] 2,384] 37,743) 2,593, 950) 3, 489, 187 
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Comparative table showing the apparatus and capital employed in the fisheries of the Great 
Lakes in 1880, 1885, 1890, 1893, 1899, and 1993—Continued. 

z Vessels and | Pound nets 13 : tat Other | Shore : 
Lake and boats. and trap nets. Gill nets. BeMmes: appara- property one ae 

year. —| tus, |and cash en 
No. | Value. | No. | Valne. No. | Value.) No. |Value.| value. | capital. ent 

Huron: | 
Ibe arom ased 111) $20, 905 189, $49,425) 3,360) $20,600) 28) $5, 600) $3, 500) $3,700) $103,730 
1885... 561| 72,946). 586] 118,350) 3,444! 35,333].....|....--- 23,100, 140,620) 385, 349 
ie US Seep see 417 36,898} 5d1) 88,515 2,206} 21,665) ® 6 600) 7,155; 254,025) 408, 858 
i sb eee 520; 87,645} 731) 108, 508 4,923) 63,071 1 79) \ 3, 80%, 236,285) 503, 700 
1899). So. 03. cies 53S 87, 585 996) 111,839] 5,676) 54, 384 9 673, 8, 188 203,989) 474, 953 
QOS Fe eeee aac 643) 126, 418) 1, 685) 176, 495 6,129) 51,526 18 608; 18, 977 482,615) 851, 639 

St. Claiz 
its eegeeece 52! 8° GO0iss Ans |b seas 180} 1,080; 42) 6,000) 1,500 24, 000 40, 586 
ABER ER eS ase 215) 7,457 57| 12,530 23 160 34) 8,825 3, 819 218,270} 251, 081 
(tet eee 166] 28,775 34, 9, 450 Sid) 9, 418 28) 6, 240 5, 580 150, 682} 210, 145 
TUES seeeeee. 211} 13,728 91| 7,400 380| 4,260} 20) 3,025] 2,346)  206,672| 240, 076 
PROSE A Ds hae 188) own 5| 1, 050) 60 600) 13) 1, 255 915 46, 945 54, 585 
DOGBe Gace cecle 15) Bri Wea seall=ecesonailecoonncdllbcodusce 6 890, 961 234, 884 239, 585 

Erie: 
SSO. eens = ahr 602; 83,880) 758] 233,600} 5,775} 22,500) 18} 2,800) 8,645) 163,675} 515,100 
USGOe =e coat 1,536] 298, 757) 1,028) 259,785! .22,644) 75, 507 7A| 8,320) 72,205 847, 564) 1, 562, 138 
1890.........| 1,449} 520,033} 1, 893) 548,100} 49,320) 169, 518 44) 5,305) 70,601} 1,502, 759) 2,816, 302 
its Bearers 1,146) 424, 227) 1,783) 489,060} 35,369} 164, 683 47| 4,440) 23, 339, 1,423,017) 2, 506, 842 
PAO eee ace Q80| 435, 566) 1,724) 829,500} 41,678) 229,182) 104) 8,390) 19,2862) 1,614,677) 2,720, 554 
19035.253-55 608) 490,236} 1,469) 172,805) 35,150) 180,581) 110; 8,040} 18,559) 1,326,385) 2, 196, 397 

Ontario 
nS epgenaeenaes 167, 18, 100 34] 14,000} 6,000; 20,000 Ql" 4, 950) sed2ne 5, 000) 54, 050 
SSDs oes 467, 20, 448 350} 19,445) 4,722) 23, 952 69} 3,177) 12,627 56,160), 135, 749 
USSOL Sakae 376) 31,162 288) 24,577 2,345, 18,110} 27 656} 10, 361 38, 667 123, 533 
att baer 177) 9, 619 77 2,310 1,185) 8, 794 a 175 2, 240) 32, 250) 56, 131 
SOO! Sea es 289 9, 482 145) 5, 850) 1,187; 18, 674 24 420 7, 194; 38, 640) 80, 250 
HOO Seen ecco 234) 15,457 176 9, 945 1, 796) 18, 862 & 205, 9, 303 52, 220) 100, $92 

All Jakes: 
P8SO. = 2522... 1,929) 285,500) 1,500] 497,400) 44,544) 214,200) 148] 20,400} 15,300 813,175) 1,345, 975 
seis a ea 4.700) 868, 669] 2,966] 726,490] 96, 906] 589,936] 204) 30, 192] 126, 363] 2, 228, 431) 4, 520, 081 
dito 58] ENS epee Ee 3,838) 968, 474) 3,750) 949, 957) 101,555) 498,096) 154) 17, 236) 109, 920) 2, 819, 061] 5, 362, 74 
ac) Bee eee 4, 050)1, 241| 3,743] 802,078) 104, 988] 670,572} 117) 10,735] 61,160) 3,199, 955) 5, 899, 270 
TERR eae Sacre 3,489} 887, 416) 3, 837) 660, 408) 105, 687) 690,518) 162) 11,298) 66,002) 4, 159, 103} 6, 617, 716 
WS OBE Sea mcere 8, 376|1, 162, 766 oe 585, 998) 101, 88S] 642,961) 194) 12,462) 81,149) 4, 989, 086) 7, 474, 422 

Table showing the products of the fisheries of the Great Lakes in 
1899, and 1908. 

1880, 1885, 1890, 1898, 

aa | \White-fish.| Trout. Herring. | Sturgeon. | All others. 

Superior: | Pounds. Pounds. Pounds. Pounds. Pounds. 
HR80. oa sc2e | 2,257,000 | 1,464, 750 Seen UU ane ests toc 60, 875 

: 4,571,947 | 3,488,177 324, 680 182, 760 258, 416 
3, 213, 176 2, 613, 378 199, 121 47, 482 42, 835 
2, 732, 270 4, 342, 122 660, 272 62, 052 300, 211 

693, 191 3, 118, 169 1, 125, 478 4,415 488, 401 
794, 022 4, 954, 830 4,742, 805 13, 137 2, 700, 219 

| 

12, 030, 400 2, 659, 450 3,059,400 | 3, 839, 609 1, 562,025 | 
8, 682, 986 6, 431, 298 3,312,493 | 1, 496, 678 3, 684, 693 

5, 079 8, 364, 167 6, 082, 082 946, 897 5, 586, 041] 
2, 380, 060 8, 216,920 | 11,580, 895 311, 789 8, 308, 160 
1,510, 364 5, 488, 947 | 21,573, 716 103, 279 5, 818, 690 

ett ES aeeas 1, 972, 594 9,049,299 | 18, 863, 617 56, 420 §, 637, 568 
uron * 

1K) 3\0) See | 2,700, 778 2, 084, 500 246, 800 294, 000 1, 969, 195 
ABS5 ise -)s<c | 1,425, 380 2,539, 780 1, 255, 650 215,590 6, 010, 860 
ASOD Sees. 1, 004, 694 1, 505, 619 2,514, 551 365, 718 4, 666, 399 
1893 aon: 1,178, 271 3, 439, 575 2, 758, 628 79, 553 4, 608, 311 
W899 5 -se82 592, 308 1, 887, 101 3, 699, 807 30, 497 6, 208, 614 

692, 863 2,108, 652 4, 640, 967 34, 343 6, 978, 404 

(ier ee weae apocens 250, 700 998, 500 523, 805 
Ay POG i Scseisc ceca 1, 208, 150 227, 780. 708, 740 

288, 764 244, 847 490, 334 809, 003 1, 711, 623 
50, 950 72, 000 140, 112 54, 106 1, 497, 148 

899. 69, 902 G9, OUD ca anacesetereets 7, 600 431, 650 
90: PEW ML | eo cocanaane|jesocsa coc kane 8, 800 487, 550 

1880. ~.- 2. 3, 383, 800 26,200 | 11,774,400 | 1,970,000 } 11,982,900 
PEBD Ge se1o 3. 3, 581, 855 106, 900 | 19,854,900 | 4,727,950 | 238, 734, 912 
BS Oe setae 2,341, 451 121,420 | 38,868,283 | 2,078,907 |. 21,440,812 
OS) r= atietets 1, 292, 410 203,132 | 20, 931, 076 793,800 | 19,747,907 
WEE Soc aaon 2, 066, 314 32,024 | 33,427,797 789, 402 | 22,078, 327 
SOS ae emier aa! 802, 805 15,127 | 8, 788, 625 300,103 | 18, 781, 896 

Total, 

i] 

Pounds. Value. 
3, 816, 625 $118, 370 
8, 825, 980 291, 523 
6, 115, 992 220, 968 
8, 096, 927 252, 107 
5, 429, 654 150, 862 

13, 205, 618 343, 671 

23,141, 875 668, 460 
23, 518, 148 $78, 788 
25, 434, 266 830, 465 
30, 747, 755 $28, 611. 
34, 499, 996 876, 743 
33,579,498 | 1,090, 550 

7, 205, 278 195, 277 
11, 457, 170 276, 397 
10, 056, 381 221, 067 
12, 064,338 | ‘ 306,381 
12, 418, 327 308, 078 
14, 455, 209 450, 318 

1, 850, 927 36, 273 
2,185, 795 40, 193 
2, 994, 571 73,577 
1, 814, 311 46, 030 

579, 067 23, 864 
621, 941 21, 594 

29, 087, 300 474, 880 
51,456,517 | 1,109,096 
64, 850, 873 | 1, 000, 905 
42, 968, 825 805, 979 
58, 393, 864 | 1,150,895 
23, 188, 556 780, 015 
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Table showing the products of the fisheries of the Great Lakes in 1880, 1885, 1890, 1892, 
1899, and 1908—Continued. 

i ae White-fish. Trout. Herring. Sturgeon. | All others. Total. 

——— | 

Pounds. | Pounds. Pounds. Pounds. Pounds. Pounds. Value. 
1, 064, G00 569, 700 611, 217 545, 283 849, 800 3, 640, 000 $159, 700 

90, 711 20,510 403, 585 386, 974 1, 496, 686 2,398, 466 95, 869 
148, 771 41, 010 598, 978 541, 752 2, 115, 937 3, 446, 448 124, 786 
45, 380 6, 204 164, 998 125, 293 586, 149 928, 015 31,510 

161, 935 15, 432 86, 778 - 189, 155 1, 953, 032 2,406, 832 100, 997 
25, 884 4, 050 121, 315 226, 095 867, 756 1, 244, 600 59, 353 

All lakes: 2 
“ite (Ee Beco 21, 463, 900 6, 804,600 | 15,967,517 | 7,557,383 | 16,948, 600 68,742,000 | 1, 652, 900 
15° eee ee 18, 344,004 | 12,586,665 | 25,869,458 | 7,147,642 | 35,894,307 99, 842,076 | 2,691, 866 
IS eee 12,401, 335 | 12,890,441 | 48,753,349 | 4,289,759 | 35,563,647 | 113,898,531 | 2,471,768 
SS aaa eee 7,629, 341 | 16,279,953 | 36,235,981 | 1,426,584 | 35,047,812 96,619,671 | 2,270,618 
TB IQ Uae se 5,094,014 | 10,611,588 | 59,913,576 | 1,129,348 | 36,978,714 | 113,727,240 | 2,611,439 
HSOSE ASS 5 3, 813,259 | 16,181,938 | 32,157,319 638,898 | 33, 453, 393 86,194,817 | 2,745, 501 

Nover.—In the above table caviar and other secondary products are omitted except for 1893, 1899, and 
1903. In 1880, 1885, and 1890 bluefins, longjaws, and Menomineesin Lake Michigan and Menominees 
in Lake Huron are included with white-fish. In 1893 and 1899 bluefins in Lake Superior, bluefins and 
Menominees in Luke Michigan, and Menominees in Lake Huron are included with ‘‘all others,’ and 
longjaws in Lake Michigan with herring. In 1903 bluefins, Menominees, longjaws, and steelhead 
trout are included with ‘‘all other.” 

FISHERIES OF LAKE SUPERIOR. 

The fishing season on Lake Superior is governed largely by weather 
conditions, and therefore varies considerably in length in different 
years. The fishing begins in the spring as soon as the lake is suffi- 
ciently free from ice, and continues until ice forms again in the fall. 
In 1903 the season opened in some localities as early as March 15, and 
at Isle Royale about April 15, and was regarded by the dealers as the 
most satisfactory season in the past ten years. 

The number of persons employed in the fisheries of Lake Superior 
in 1903 was 918, of whom 175 were on vessels fishing and transporting, 
613 on boats in the shore fisheries, and 130 were engaged as shoresmen 
in the wholesale fishery trade and other occupations on shore connected 
with the fisheries. 

The investment in the fisheries of this lake was $596,322, and included 
21 fishing and transporting vessels, of 639 net tons, valued at $75,700, 
and their cutfits, at $23,731; 857 boats and gasoline launches, valued 
‘at $41,678; fishing apparatus used on vessels and boats to the value of 
156,181; shore and accessory property valued at $156,332, and cash 
vapital amounting to $142,700. The principal forms of fishing appa- 
ratus were gill nets, pound nets, and trap nets. The number of gill 
nets used on vessels was 4,455, valued at $63,538, and on boats, 5,714, 

valued at $63,700, a total of 10,169, valued at $127,288. The number 

of pound nets and trap nets operated was 218, valued at $27,793. 
Seines, fyke nets, dip nets, lines, and spears were also used to some 
extent. Gasoline boats were introduced in the fisheries of this lake 
in 1899 and are growing in favor with the fishermen. The number 
employed in 1903 was 35, valued at $21,150. 

The products of the fisheries aggregated 13,205,013 pounds, for 
which the fishermen received $343,671. The principal species taken 
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were herring, 4,742,805 pounds, valued at ee 4; lake trout, 4,954,830 
pounds, va ed at $190,891; white-fish, 794,022 pounds, malued at 

$35,722; bluefin white-fish, 2,095,304 ie valued at $58,887, and 
longjaw white-fish, 290,575 pounds, valued at $4,810. 
Compared with the returns for 1899 there has been an increase of 

305, or nearly 50 per cent, in the number of persons employed, S224,250, 
or about 60 per cent, in the amount of capital invested, and 7,775,359 
pounds, or 143 per cent, in the quantity, and $192,809, or nearly 128 
per cent, in the value of the products. The increase in products con- 
sisted chiefly i herring, 3,617,327 pounds, $33,914; white-fish, 100,831 
pounds, $10,175; bluefin mie fish, 1,660,244 pounds, $47,570; ie 
jaw white- ae 290,575 pounds, $4,810; lake trout, 1,586,661 pounds, 
$90,192; wall-eyed pike, 80,212 pounds, $2,956, and suck cers, 171,649 
pounds, $2,752. The proportion of increase was very large in the 

atch of both herring and bluetin white-fish, the former being four 
times and the latter five times as great as in 1899. The herring were 
mostly taken in gill nets around the Apostle Islands and along the 
north cee They were in good demand at St. Paul, Minneapolis! 
Chicago, and among the farmers in Wisconsin, North Dakota, South 

Dakota, and Montana. The bluefin white-fish were also tee chiefly 
in gill nets and were in good demand. The greater part of the catch — 
of this species is sold fresh by the fishermen, but considerable quanti- 
ties are smoked by dealers in St. Paul and other cities. 

The fisheries of this lake are conducted from the various localities 
along the shore, the Apostle Islands, and Isle Royale. The steamers 
at Sault Ste. Ne arie fish chiefly at Iroquois Point and Whitefish Bay, 
and those at Grand Marais cover a distance of about 30 miles east and 

35 miles west of their home port. The steamers at Marquette fish to 
the northwest as faras Keweenaw Point, a distance of 60 miles, and 

to the es ward from the home port about 40 miles. At Ontonagon 
the steamers fish about 25 miles east and west of their home port and 

from 25 to 80 miles from shore, setting their gill nets till about the 
Ist of November in from 65 to 90 fathoms of water. During Novem- 
ber the nets are set in 100 to 120 fathoms, the catch at that time being 
chiefly siscowet trout. White-fish are mostly taken in April, May, and 
the early part of June in gill nets set in from 16 to 30 fathoms of 
water. 

Near Sault Ste. Marie, at the outlet of Lake Superior, 98 trap nets, 

valued at $2,450, and 25 fyke nets, valued at $250, were fished in St. 
Mary’s River for some 20 miles between Sault Ste. Marie and Sailors 
Ene: ampme: nt. The catch consisted of wall-eyed pike, 32,572 pounds, 
$827; pickerel, 10,792 pounds, $215; yellow perch, 10,165 pounds, $101; 
vatfish and bullheads, 588 pounds, $18, and sturgeon, 79 pounds, $4 
These fish are credited to Lake Superior, and are auieaae with the 
statistics for Chippewa County, Mich. 
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The Apostle Islands are a group of about 20 islands, 18 of which 
are in Ashland County and 2 in Bayfield County, Wis. The three 

large fishing firms at Bayfield, engaged in fishing with steamers and 
buying fish of the boat fishermen, have fishing camps on Stockton 
Island or Presque Isle. Other islands also have camps of boat fisher- 
men. Fishing is carried on around the islands from the breaking up 
of the ice in the spring until it forms again in the fall, a period of 
about six or seven months, the length of time ee ing with the sea- 

sons. Most of the fishermen live at Bayfield, and apend the winter at 
home or at work in the denier camps. ‘The fishing about the islands 
is prosecuted with pound nets, haui seines, and gill nets. The pound 
nets have a leader from 5 to 40 rods long with meshes of 5 to 6 inches, 
and a pot or pound from 24 to 28 feet square with meshes of 3} inches 
stretched. The pound nets are set in from 10 to 45 feet of water. 
In 1903 56 pound nets were fished around the Apostle Islands, ineclud- 
ing Long Island. Of these, 41 were in Ashland County and 15 in 
Bayfield County, Wis. There were 8 haul seines witi meshes of 23 
to 3 inches. These were owned at Bayfield and were fished at various 
islands, their location being changed from one island to another as 
occasion required. Gill nets were used by steamers and small boats, 
and were to some extent fished under the ice during the winter. 

Isle Royale is in the northwestern part of the lake in Keweenaw 
County, Mich. The fishing grounds of this section are located about 

this island and the numerous smaller islands in its vicinity, and from 

10 to 20 miles from the main shore. The fishing season opens as soon 
as the water is free from ice, and practically closes October 30. In 
1903 fishing began about the middle of Apri! and in 1904.a month later. 
The laws of Michigan provide for a close season from October 30 to 
December 15. 

Gill nets are the principal form of apparatus employed. Pound 
nets and also hooks and lines are used toa limited extent. The size 
of mesh used in gill nets is 44 inch for white-fish, 3} inch for bluefin 
white-fish, and 2? inch for Hi si Gill nets for trout and white-fish 
re g-nened by being anchored on the bottom in from 75 to 125 fathoms 
of water, the best oe shes ae made in May and June. After 

aie 15 the fall catch is taken with gill nets having a 53 to 6 inch 

mesh, nearly all the fall catch being lake trout averaging from 6 to 7 
pounds each when dressed. These are caught in from 6 to: 30 fathoms 
of water and shipped fresh. The gill nets are chiefly made of No. 35 
imported flax thread, 3 pounds being used fora net of 65 leads. Deep- 
water gill nets with 54-inch mesh are made of No. 40 cotton twine. In 
shallow water the fish are more active and the water is rougher, and 

therefore stronger nets are required than in deep water. 
Tn the line fisheries’set lines are used to some extent until about July 

15. ‘These have 50 hooks each, the gangings with one hook each being 
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attached to the main line about 8 to 10 feet apart. A number of these 
short lines are fastened together, forming one long line of 500 to 
1,000 hooks. These are anchored at distances of every 50 hooks and 
buoyed from 5 to 20 feet below the surface in from 75 to 100 fathoms 
of water. Set lines are never used near the shore or in shallow water. 
Troll lines with spoon hocks are employed from June 15 to August 1, 
the fish at that time being near the shore. 

During the fishing season the fishermen and their families camp on 
several of the numerous islands near the fishing grounds. Their fish- 
ing boats, except 3 gasoline launches, are small, strongly built sail- 
boats. The islands are not connected by cable with the mainland, the 
nly commanication being by steamers and small boats. There are no 

stores or post-oftices. The mail is carried by steamers and delivered 
at the various fishing camps. A number of ‘fishing clubs have camps 
on the islands. Washington Harbor, at the southwest end of Isle 
Royale, is a rendezvous for fishermen and summer campers. The log 
houses of the fishermen and two hotels, one of which has several cct- 

tages connected with it, form quite an attractive settlement during 
the fishing season. In this section trout constitute the greater part of 
the catch, white-fish being taken only occasionally in the fishing near 
shore. A ton of fish caught in this vicinity usually consists of about 
1,500 pounds of siscowet trout and 500 pounds of lake trout and bluefin 

white-fish. In August there is not much fishing by the shore fisher- 
men, the fish being farther out in the lake than the fishermen care to 
venture in their small boats. From the last of August to the first of 
October the fish are near the island, and are then taken in gill nets in 
from 1 to 30 fathoms of water. They will not notice the trolling hooks 
at this time in the season. At the end of October the fishermen with 
their families remove to their permanent homes, which are mostly at 
Duluth. They usually spend the winter in preparing their fishing 
apparatus for the next season, or at work in the mines and lumber 
camps. After the fishing season closes no regular steamers visit the 
islands, and they are deserted by all except a few watchmen who 
remain to care for the hotels and property left by the fishermen. 

The following tables give, by states and counties, the extent of the 
fisheries of Lake Superior in 1903: 
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Table showing by states and counties the number of persons employed in the fisheries of Lake 
Superior in 1903. 

On yes- | On ves- | ; 
State and county. | sels fish- jsels trans- hea ener: Total. 

ing. POLLS| leans ie : 

Michigan: | | 
JAY RES 2s Cee ee RS AAA Sm SAP OSC bet ae } WOM atacias aces 31 23 | 70 
IDEN, sp ooengephosd spoagcessbees asp sesebeoedss sacnellodes epee seas sceee | 8) nessaceee 8 
FORMU Ain sare 2 <3 ae RO De OP ce | LS ose See 60 | 20 | 91 
PEGA RUA GOA yao zo aaiwicie cine Saale wa se eenioSo eee e ROS ees ail te ale oe bias Baoacesace cs ee aes 47 
RRO CEMA Rena ote Bis ciarz cei er eae elena eee eee eal eects a tease sec ecine IBY) esechcoes| 105 
AVIS PING ULGSHLC stare ain 5 niki che meena An meee ain eres inte (che sisi eters Do Vous soceel 7) 17 | 57 
MOMEPG HAP OM Sos). So 0 ees tone oe oe eee mae ae oo meee se 16 |.......... | 10 12 38 

215021 20 0 RA ee li ee ey | co oes Wer eras 72 ly Rate 

Wisconsin: | 
LSE TES Fa SES at So Pace eae de eS | LO eee ene 83 7 100 
IB ais hel apes. Se Shs soe eh ns eee ee eeee ce eter 86 | 6 | 65 20 | 177 
TDS ep tera a ee eee tcp ie ea ee A Aa ne ee elas Peal ae Pe eae ee = | 2 

ARON sree Saningia oe sere Fe sei et Renee Hise tele Sine cess 1 86 6 | 150 | 27 | 279 

Minnesota: | | Giz 
OOO Se Do OS SER CSCO SS ORC gO SEES COO REE SOE E aeTor ers ms eae iat mene eee Cr See secre 69 
BAU Ba es Sree siete inte soieine tea cara Stee ae esese skedaeca cela nees sects emer. Je CRU seg hon ca 99 

Beet rues Seer sees eee Sore ER ee (i Neeser | 17 31 | 55 
— ——————— ee —e 

corel mete t= rye eis tee rama Sapte ec ascreeee (ee Boece 185 3 223 

RACE Gets pee ar ele et oo ae ee og cteteite ain 169 6 618 130 918 
: | 

Table showing by states and counties the apparatus and capital employed in tie fisheries of 
Lake Superior in 1903, 

} 

Pacem een r ees eee eens | Gasoline Vessels fishing. Vessels transporting. | Boats. | launches. 
| | 

« a aAtg | | | | i aa State and county. | a | Value | ee | | Value | | 

| No. ike Value. of No: awe Value.| of | No. | Value. | No./Value. 
SB She outfit. | IEE: outfit. | | | 

| ieee 
Michigan: | | 
lawn esc) staal Ov stomata TsO) |. 6280001 eee ae ce le ecco. See? 2] $130! 9 | $7,250 
ISO Sees ode an tes a a pene gcse ee a ea fa pe Ia hae kon 220 jee sc bea + 
(Glotlle 0E (See ine Bie OU0 fell S800" sce acrac el scot oeetes cies | 36 US860) [esas eee 
TST UROLUIE ECO Sige Seeesia e |2B T S [NPS LI RSs at WOE cape (a (Vo cea 40 | 2,000} 4] 2,500 
LER EAR EYE ea aR pe me [RERea a [Eee aye meas | Seemed Peed (aeeeaee 50 | 4,065] 7]! 3,550 
miomquebte 2) 5222222 ees Gatiere OOO) C6Gbnr [ee eteeene cleoe aeae lee neca | il 675 | 2:| — 700 
WONTON ATOM. <a o. oes. | 2 | Cal | TER HLALO LOT) Weta GG ral seal Pe a | Sia ee Ie ml 20 | 3 1, 300 

Tail oe Cape eS Rs BE aca Ede ta | aie elie el eel pea 146 | 8,985 | 25 | 15,300 

Wisconsin: : = 
SMe Geners 1. see ce I 9} 1,000 QI ealeteaee rolerc mal naeosn trot Of 27510) 2 800 
EG |e nee 9 | 192 | 29,600 | 8,997 i 131 |$7,000 |§1,094 | 26 1,548 | 3] 3,000 bk ea ae Sep 

Meise 22 eae |a| 1 | 1, 500 Tein ABs iy: ae hee. 96 | 7,185| 4| 1,700 

Grand total .......-- 7,000 | 1,094 322 | 20,528 | 35 | 21, 150 
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Table showing by states end counties the apparatus and capital employed in the fisheries of 
Lake Superior in 19083—Continued. 

Apparatus of cap- : 
ture—vessel fish- Apparatus of capture—shore fisheries. 
eries. 

State and county. + 7j 
Gill nets. oe Gill nets. Fyke nets. 

No. Value. No. Value. No Value. No. Value. 

Michigan: 
PAS Creerse meses crac 560 EDS SB Oye semey a sella tate rereters 620 $6; TET. Voc ects ci Isinememeeee 
See Go ceaeeeesenedllpaaseses||sesoausoaoss 6 #1, 200 7 Gl talent «|| Sere 
Chippewasces. s---..--- 360 7, 880 TST | 7.942 48 300 25 $250 
VOUS OMe ec ee | ey mieers | serene sere 3 600 987 Ep WAOIN espeteeste= lhe Ae serene 
IKGWEEN GI Wise 20 stele Scr serseetat|| se eerersrseerse 26 6, 625 $15 OTTO ora teras| eres 
Mangwettetsseaeecieri-- 1, 304 16, 808 al 200 450 4) 2003 oattersis (| Serene 
Ontonagon-. “25..-.-- 830 8, 886 9 1, 100 173 L, 945 alban aac laeeseereee 

Ota ys Sue 3, 054 45, 904 158 17, 667 | °3,100 33, 158 25 250 

Wisconsin: a ‘ | is 5 
INSolhael Se Re sek odaaece 25 379 41 7,326 774 ye: GDA eas ar ae cee 
Bayheld yeh sas. ices 1, 360 16, 971 15 2,400 439 A. SLO: | ncisa eee ee tees 
ANT We eerete atte ates aie eter = era mesic ice [eee eee c cette sree sees lester ee eeee 25 200”) o-.cccisse| eee eee 

MOH] ascose seem neces 1,385 17, 346 56 9,726 | 1,238 12, 492 {=a 

Minnesota: = eet (0 a4 
(COYOll Sons amnosaasoTnord sae Soere leoeoseosooSsc 4 400 | 576 | 
IUPUI sao ae see Seeeseoscallesoubeed acccsunoseec|acescecs/|soccsssaco= 700 | 

PS taOWIS ass rc ee see 16 DES il ie shinee |oeee ee eeeee | 100 | 

Motels s2-cockinesiee-e5 16 | 238 4 460 | 1,376 18 050s S225. 5 slcemcaceeee 

Grand total ........- 4, 455 63,538 | 218 27,793 | 5,714 63, 700 25 250 

Apparatus of eapture—shore fisheries. 

eats Set lines | Shore and Total 
State and county. DAD, netsand Seines. and hand) accessory eee invest- 

spear: lines. property. pS ment 

No. | Value. | No. | Value. Value. 
CE ee RE Eee ee 2 I 

Michigan: 
SPAN OT Fe ween ee ciceisies oe nice corel hiss aioe ees ee eee hos (ete eee pete $8, 275 $32, 000 $585, 082 
(BAPAC De noe acts sees | Sete eee | rae apa lace crlisnks Seis cetna'| enema 370))| 22-5 eee 1, 887 
Chippewa.......-.---.| 43 | BOG | eae ee ee Es Scr aeag 40, 833 30, 000 98, 238 
IOUS OM = sees re Wet Syl lls ame vase pete oes See oe na| ere eres sy crerall Slete eters stele 2 87D) i eee ees 15, 124 
Ke weenawenseeeneen. eee |e aeinceae ells te ketdl| eyaeetere mentee S66 Adil keyee ey eee 31,556 
Margmelters-tan.<:2ec|eecse = Warsi coun erie |----20[e-e-ee eens |e eee ee eeee 7,360 14, 500 59, 108, 
Ontonasonesese-csee- Megs sins lye ste sare Slee Jas ree |e eames ann aincicininie = al 7, 880 8, 000 36, 685 

Gilortiilene sans aay | 43 Pc men RAV og, 66 71,568} 84,500 | 327, 631 

Wisconsin: i 
PASTA UNG es Sra cciatere ss nicl] merrell scene ais ierereis 8 $335 98 15, 216 10, 000 45, 592 
BY rdG{ 1 GION) Geet ich 2 SE | gen iN ae ael ee a a 23 27, 100 93,500 | 126,043 
IPT OTA os years eate res aera el ete ON | eee eta Ne) rerere elle Se chat ohslatr ctstavars epexelete G0 Reese ssose 650 

Motels oh ye cieieies-cte cfs] a eateel| Meese ae 8 335 121 42,366 33, 500 172, 285 

Minnesota: ie | 
(QYcY 0) eeahe eee Ope eens HR a Ol Dre OS [A eae Ea 110 D895) st eee 15, 275 
TOR ae. ye ce Ss ee eee io | ee at cela eee atl evere a teteearetaeel te ele Stare ncaa 24009 sc ceee eee 15, 010 
BGO US oF 2/5 verece ets satel hverere ated cisiee See eiscesel | ere eran | eels erie crete ol le charetermneete 37, 103 24, 700 66, OSL 

Motel saiiasiS sce cfs setelsc [Specie a atest ete wal lee ie cre eelsielemreleiers 110 42,398 24, 700 96, 406 

Grand total ........- 43 268 8 385 297 156, 332 142,700 | 596, 322 
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Table showing by states, counties, and species the yield of the fisheries of Lake Superior in. 
1902. 

Cat-fish and P : A Para Pike and Pike pereh 
bullheads. Herring, fresh. Herring, salted. pickerel. (wall-eyed). 

State and county. z : 

Lbs. |Value. Lbs. Value. Lbs. |Value.| Lbs. |Value.| Lbs. lValue. 

Michigan: 
EIGt Sen eeeamoee Gerace eer ros 4, 600 MPO eee asa Secor olSeco Hens BenerpdlGaaeconc ebeeose 
Chippewa........ 588 $18 HRA Se Ol melee Og l Meyaeers eel ese ae 10,792 | $215 | 28, 888 $909 
LOMO MNOS se (ai2 215, <\| a /< sce seth ee 47,139 Cr OA RES Hice bad Sac Mea ocd memes Seeeiotan| onoer a 
IKGEWVIG OTLEY. 2m 2i- a| 2 scgeeve sill eeievsieers LOS AGI | USO 7h | MASONS: RS TDs We pretete ayia ll Nclais aleteltieietesesterl| evs eee 
@ntonarones.. sealeeassee Vee ON opie COE a DECOR oI Neg eR ate cif ayers) em me larets |e aehcyo te 244 14 

AMO CHA Sane Bee 588 | 18 208, 611 3, 929 | 143,218 | 3,172 | 10,792 215 | 29, 127 923: 

Wisconsin: E r | | 
INSTT IC LSS Senne Perens ea tars 263, 170 1, 753 29, 641 43 74 3 | 63, 812 2,492 
iBavibteldyee ss 2246 leboadeed|lnaseoes 2,738, 812 | 16,321 14, 402 BOO a Ersvayere mies eisve aioe 838 3t 
Wiraine eisen oo sce Sasnoodallacas6qcll>pocsoscses|lasoposen| lboodosoodliseosocd bkondecc eeagscal 54 2 

PG TEs kieran reree oe lhe Ge 3,001,982 | 18,074] 44,043 796 74 3! 64,704 | 2,528 

Minnesota: J 
(QUO Conte nane Gaara Ipeoeeanc tapos 296, 897 A AOR LTS aot |e AZO A net =7e)ys)|'s cio micts|| easier Eee 
VOR ECEs RSE See ee ES aes] ee eee O93 4325) 2751520 134 B95) 25280) |S. cc cieees| caine erates etal Seeets = 
SRO MISM RoE MESS eae: ae saa Wee 206; 5003) (2tb4dy are eee eee eae select Sone Benin PaaS 2 

MO tales eset: Szlaistee seis ee eee | 1, 096, 829 | 14, 563 | 248,127 | 5,150 |e ees ese Joncseeee|eeceee- 

Grand total....| 588 | 18 | 4,307,422 | 36,566 | 435,383 | 9,118 | 10,866 | 218 | 93,831 |: 3, 451 

Sturgeon. Suckers, fresh. ee SoD Trout, fresh. Trout, salted. 

State and county. : E 

Lbs. |Value.| Lbs. |Value.| Lbs. |Value. Lbs. | Value. Lbs. |Value- 
| , ! 2 

Michigan: 
AT SET tee aeseeccs| 838, 434 | $31,793 | 115,500 | $4,979: 
IBUTAL BA see cece 5, 880 Soon Zwiexpereectlerenee ee 
Chippewa 337,584 | 12,920 | 20,600 876 
Houghton 232, 950 9,706 | 45,000 | 38,150 
Keweenaw 434,350 | 15,319 | 266,661 | 11, 632 
Marquette 829,145 | 30,686 | 37,500 | 1,650 
Ontonasone ser)” Silane WOVE soseemslatse.s ee lattes am |e eee 252,688 | 10,172 1, 900 67 

Totad. sees ose). 2, 606 1, 400 40 }2, 931, 031 | 110, 929 | 487,161 | 22, 354 

Wisconsin: : si | 7 | | 
JATIN 06 INES eene re 10, 447 401 | 23,059 241 | 97,162 | 1,555 | 478,569 | 17,890 15, 310 514 
Bayheld’ 22. .2...- 84 4] 2,340 20 | 35, 985 601 497,329 | 19,401 52, 018 1, €0¥ 
TRAD oA Bos Ooae a aed Boece SepEase Io beens Ree ere 200 3| 3,367 126} 1,270 45. 

EE | a a ———————————e eee 

TROT GN ee Ao 10,531 | 405 | 25,399 | 261 |138,347 | 2,159 | 979,265 37,417 | 68,598 | 2,160: 

Minnesota: | 
(Cloxoltes Se Ce USEC Racoon oa CSCCnon ROCo pene eters] GABE ict error 211, 782 7, 181 67, 429 2, 942° 
pace ee nee ihectncaeen! sel) obey, aaa cal aetna saeaes 59,064 | 1,194 | 140,900 | 6,339 
SE mOUIS tee ssise c<|s1-c2 sels once cleonsx ate laceerosiel seisreto Sel settee 9, 600 | 375 |. .2-22n-|eencee- 

OTA ten iO | ike Mem ag alle eRe fom, lL nes 280,446 | 8,750 | 208,329 | 9, 281 

Grand total ....| 13,137 | 565 | 48,549 | 724 [134,747 | 2,199 |4,190, 742 | 157,096 | 764,088 | 33,795 

F. C. 1904—42 
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Table showing by states, counties, and species the yield of the fisheries of Lake Superior in 
1903—Continued. 

White-fish, White-fish, | White-fish (blue- eee White-fish 
fresh. salted. n), fresh. 2 longjaw). 

State and county. ) salted. (longjaw) 

Lbs. | Vaine.| Lbs. {Value} Lbs. | Value. | Lbs. }Value.| Lbs. | Value. 
| te 

Michigan: f 
Algen’s Jccensisca sn BS 1:65ia| eS VO7Gil|aync tetarat mate creiere 455,786 ($13,296 | 2,500) |waSl06)\c--2 2 ee eleoeee ee 
IBATAP RSs 2220s Ss 12, 600 UNO Een See a leet tas tool ain sae \anedaeellon oeeer Repssione an Fe 
Chippewa.......- SVS) LOM) WA OGG eas cr eccdlsis acon 107, 28 8, 1285 acct Dane ais paeee eee ae eee 
Houghton ..::.-- 78,312 | 3,263 | 3,000 | $210 18, 120 (Gy Beep aee pee noclsososs25- ongso5 
Keweenaw ...... 35, 268 1, 455 5, 700 209 92, 847 2,057 |30,923 | 1,203 11, 967 $199 
Marquette ..-...-. BO PSO SO 276 See aaa reiell arantorece DOB TD I: WE BORE 5 ao ao Shape oe ley) steerer ee 
Ontonagon....--- VO Q12 ey (BsO4s! eae ale meta A491 9O7 1 4°13, 324 | 25-852]. 2 acenhetewee s Selecta 

Motalessckioces 648,547 | 29,730 8, 700 419 1, 689, 669 | 47, 952 i33, 423 | 1,309 11, 967 199 

Wisconsin: | 
JASON 010 Un Onese 65,588 | 2,834 | 16,891 639 22,693 844 | 5,549 180 | 42,804 654 
Bayfield-se cess: 32,720°| 1,389 | 18,678 | 448] 157,561 | 3,997 | 2,257 67 | 100,773 | 1,702 
TROME he Sere ae sec 31 Dc eee sae Nee oe el aie a eee ks [teeter eeee|eeee eee 

TPotal sans2 22: 98,3389 | 4,224 | 30,569 } 1,087 | 180,254 ; 4,841 | 7,806 247 | 143,577 | 2,356 

Minnesota: hg 
COOKE rk ssid So's 613 314 “67379 171 113,189 | 2,477 |20, 553 819 7, 263 126 
MORI Se wicese soccsiosjaleisio sie Sele iscinieere 1,875 60 40, 414 OOT 25 2 Meee 98, 560 1, 642 
St OWiss coe Soca ce este oe] cn ercciee liscine seed cca 10, 046 2a eee [sseeeee 29, 208 487 

Motaliss sees: 613 3L 7, 254 231 1638, 599 3,719 20, 553 819 | 135,031 | 2, 255 

Grand total ..| 747,499 | 33,985 | 46,523 | 1,787 |2, 033,522 | 56,512 [61,782 | 2,375 | 290,575 | 4, 810 

State and county. 

White-fish (Me- White-fish (Me- 

Michigan: 
Alger 
PBATOCH. aos ois oc.c'sie 
Chippewse 
Houghton 
Keweenaw 
Marquette 
Ontonagon 

Wisconsin: 
Ashland 
Bayfield .... 
Tron 

(Gloyo) Se eenee Hoes 
Lake 
Bre Wows cee sce | 

Total 

Grand total .. 

nominee), fresh. | nominee), salted. Yellow perch. Total. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. | Value. 

Lod se nosell ae moatetnaclls betes dace Se oats reve sie lo sreetctn eres | sees eae 1, 500, 385 $54, 150 
fore a A ee cial Revapehad | cee |e ee | ee 22, 480 1, 203 
Bae sow Leah Coe eree seat se eee weiss | Maren teeter 10, 165 $101 905, 740 84, 274 
veticthicneal| te seektwess dace saad oceans [ates soees (Doomee oeee 425, 032 18, 058 

223 CV fk BEG eet nooo ates or WanpBoeson cere eee 1,127, 713 36, 650 
Sen cseers arrears See oem mand ei a eens Incr a qapiio AD UaOC aN 1, 441,137 50, 004 
Jet Gah Slee ee ere acl SSeS etal BSE Sco Oe eee ereeaae $17, 856 27, 581 

223 1 (hel etete eee [retteetete 10, 165 | 101 6, 240,373 | 221, 920 

1,134,769 | 30,437 
3, 648, 797 45, 944 

4, $22 | 177 

Pye eae (earner ifieeel Eta marge tk” the ee Le te ty IE ge aah 4, 788, 488 76, 558 

| 
13, 696 BaTi Al ade wise tays lave esl orm sialetelevenera [oie et etevar sien ENED anes 849, 983 | 20, 993 

eee cent Cees eRe 1,675 B67 || ercic ek Sec icemeeneet LS OR0S81b 20, 543 
{ees etree Sich states aa telSs stall = SopnerabNel® cxctl alatereteiet cl sie ote ave cmstete a october eee 255, 354 3, 657 

13, 696 327 1, 675 67 fide eae, Cea Wa a 2,176, 152 45, 193 

13, 919 334 1, 675 67 10, 165 TOUS: 205, 013 343, 671 
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Table showing by states, counties, and species the yield of vessel gill-net fisheries of Lake 
Superior in 1903. 

Pike perch s 
Herring. (wall-eyed pues Trout, fresh. Trout, salted. 

. ike). - : State and county. pl 

Lbs. | Value.} Lbs. |Value.| Lbs. |Value.| Lbs. | Value. | Lbs. | Value. 

Michigan: 
PROT cre cles) aorta i= | reais actos |b Se estan nto csiec ees |sacasele 5938, 717 |$22, 265 | 72,500 | $3, 124 
GAME Ale sae cell = cites ee eee lato einsettalnaetcre cal toe sa a eee el eroaeteens 309, 561 | 11,869 | 20, 600 876 
IV ESV LENS) ri eee Seren tse cass (=, Seer DN (Sees ies rel Sn (Seta acer 700, 265 | 25,733 | 22,500 975 
OREO ALON Se se cite ceceiae oe Been sete moms ewe o Seen elm tew oll sene ee 188,566 | 7,657 | 1,000 | 35 

BTR Ob et epee os anal sree SE ree LT opie eel Pees Penman leesmace |1, 792,109 | 67,524 |116, 600 | 5,010 
a | ee Se SS ee eS 

Wisconsin: | 
INCH ET 0f0 ieee QOSBHOT Elo eer epee a nectar ace ic see weil Ss eee aero es rll rere peiains 
Baviield@. <.. cance 2, 501, 324 | 14, $23 222 $9 800 $16 300, 799 | 11, 820 

OGM ek aveia sites 2,705,979 | 16, 062 222 9 800 16 300,799 | 11, 820 

Minnnesota: ay eae ones | eh ule: 
Bb Louis s2.2-.cus 112, 000 BACH) teers ee yal (ees etme | eles ores PO rays ses Sere} tell ial aratere eke 

Grand total ..}2, 817,979 | 17, 462 2292 9} 800 16 |2,092, 908 | 79,344 | 

vunhs Ae White-fish se 2 | 
White-fish. W Deen (bluefin), hierepes Total. 

State and eounty. : 3 salted. : 

Lbs. |Value.| Lbs. | Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 

Michigan: ; 
ALY ee ea 21,688 | $872 | 319,404 | $9,316 | 2,500 | $106 |.~.---.-|..----- 1,009, 809 | $35, 683 
Chippewa.... -| 88, 703 | 3,993 tO 7 23 dul) cose | eemeeia eae ae leseie ee senses | 626, 097 19, 866 
Marquette D202 Ne Oso eeOeomler WelOwo OD memes tem een lon capers) ajcjeatar 11,268,497] 43, 136 
Ontonagon....... 8, 899 519 429, 571 | 11,6384 |..-..--~ Peete a eee cl pares aes 628, 086 19, 845 

Tatail eee - a3 141,310 | 6,420 |1, 379,920 | 39,470 | 2,500 O06: Ase) s.eci-=i= | wee meis. 3, 432, 489 | 118, 530 

Wisconsin: ay one =i 
BASED SoU ure Sree | ee eel Se ees oe Bocce ecreminte ol nste sl lssee ceian Ineteicesios Ladele mee 204, 655 1, 289 
Bayfield: oo..35.- 405 17 117, 607 3, 003 | 1,300 | 42 | 73,584 |$1, 226 |3, 046, 086 32, 491 

Yon a eaeeeme-se 405 17 117, 607 8,003 | 1,300 42 | 73,58 1, 226 (3, 250, 741 33, 7380 
———— ——=—_——— | = {———__——— 

Minnesota: 
(Sigel B20) DiS Se SRR ae i ee oe ena 5| Bene eninel Cnt tee Cacao Eocene aac 112, 000 1,400 

Grand total . .{141, 715 | 6, 437 |1,497,527 | 42,473 | 3,800.| 148 | 73,584 | 1,226 |6, 795,180 | 158, 660 

Table showing by states, counties, species, and apparatus of capture the yield of the shore 
fisheries of Lake Superior in 1903. 

Michigan. 

Apparatus and species. Alger. Baraga. Chippewa. Houghton. 

Lbs. |Value.| Lbs. |Value.| Lbs. | Value.|- Lbs. | Value. 

Pound nets and trap nets: | 
RUC NCIC ENGI es ser hes oy seco selaoescis cantare Simcoe tees arcane 9: 713" |5 G04 See eee eee aes 
Pikemperchi(wall-eyed) cel ec qeciss 5] owner asm beste noel a! msteiereis 25, 626 S10 | Laas ge ee laixeatiewe 
PUR RCOM aS 2 5a 2 cee antes foe eee seeds cc an secicen| ele amsines 1,215 68). 22 sete he epee 
PRUTORUU OSIM Se a meteor yao tf ate ctelncis ati erare stererere 5, 880 $333 28, 023 1, 051 18, 000 750 
Wintte=-tish fresh 2.1 222. sR cc eck sisatocss 12, 600 750 | 219,507 | 9,823 10, 800 450 
DeGil ony peel Ce ee onl Ree Se! ence Ibe Seeeeteal Ire ces see 9, 149 | OI eet eeeoWoese cea 

RG tele eS [ eecicie vila ee hawsectaee al mesciaee 18, 480 1,083 | 293, 233 12, 046 28, 800 1, 206 

Gill nets: 
Pemmines fresh 235s oc yA oeal ee ee wa See ctele's 4, 000 120 40,320 | 1,210 47,130 942 
SEDI oh ON 2a oa ee Fe eRe oral nes aed ening be as Ice lercmeeee 520 32 
Mrowbh,aLesh: 3... 52s Se DARIO HOLS. |= ncere coaee] tats oes |e ere = lam athe em cicle 214, 950 8, 956 
Mromiasalted S.Wis2cs2s seks S27 O00 MARS k as ences (enn os called Ge owe cclaeien cca | 45,000 3,150 
White-fish, fresh .......... te AMT Wie a 07 al koe Be ES Ll ne ee eer ee | 67,512 2,813 
Trini ostslabecel (a6 epee eee] [BE on Ul Poe Sone en) nee Gaeta (oe ace ae, eee | 3, 000 210 
White-fish (bluefin), fresh.| 136, 382 | Se GROUT HS ES SE iss Nase etna now } 18,120 755 

L100) 1:7] See ee 490, 576 | 18, 467 | 4, 000 120 40, 320 1, 210 | 396, 232 16, 858 
— 
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Table showing by states, counties, species, and apparatus of capture the yield of the shore 
fisheries of Lake Superior in 1903—Continued. 

Michigan. 

Apparatus and species. Alger. Baraga. Chippewa. | Houghion. 

Lbs. | Value. | Lbs. Value.| Lbs. Value. | Lbs. Value. 

Fyke nets: | | 
Wat-fishiandebullnes dsl als sce era siaeess aleseciaso= atlas nario 588.1) {$0l 08x ae eee ee 
Pike and ypLeKene)ees eae a) eel eee louan Bone |PGoondecss||Sdue56s¢ 1, 079 PA eeeeep ace acccsdc 
Pike perch (wall-eyed) ...|.....--..- lSaneeace earns Sees 3, 257 SU erase Sl lsones 25 
Yellow perch) =...228.-=---< losaasceese essesce |eeeeeeeeee[ee sees ee 1, 016 10) |i 28sec Cae eee 

“STU dl See ee Re [ected cile antec oe alae eae B;940;|. 7189) |ees. <r eee 
Dip nets and spears: heey 

VCrTINGs stesso e ce eetebe [Pete rams coed taal vacc paver iat aya, et cterer= Stel | ciacevereqsisia 12, 009 300), eden: o-tealeeee see 
Suckers, tresh. 745.22. .2.. \rose de lennon ose SIs See eae ce 3, 000 CU eee doseee es See 
Suckers, salted .......----- [rer Space abet evar etetapee || ham Seabee tell aeeea gvaverala 20, 150 403" |... at See 
Wilibeshish! = sec. sacee sce se | TS eof ae | een cal) OARS ayn Silesia mee 5, 000 D5 Oe ere eee 

Motaleeeeep ere aes es | OE en iee | te Ne a ie eee ees cee 40%1505|| 013) eee Sees eee 

Gramditotal’s-ess--22 5" 490,576 |$18, 467 22,480 | $1, 203 379, 643 14, 408. 425, 032 | $18, 058 

Michigan. 

Apparatus and species. Keweenaw. Marquette. | Ontonagon. | Total. 

Lbs. Value.| Lbs. Value. | Lbs. |Value.| Lbs. | Value. 

Pound nets and trap nets: 
Pikeianaipickerel’. ese acc s| cts ss sas = sais tarsse shel saree stops oreial[uatete eecje ail easyer reer 9, 713 $194 . 
Pike perch (swall-eyed))) 2-2/5... 222. 2-|\aosceen< Vestine tallneeeectss 244 $14 | 25, 870 838 
SLUTS COM Es geome seca sete eel seeecise [ote sects e oilereme eee S71 60 2, 086 128 
Suckers, salted ............ | 1, 400 PAO hae Aes Sat SS A Soe Le aces al eras 1, 400 40 
TrOutlnes Mle oseemacecas se 118, 752 A309 allaie che yee ae 3, 722 155 | 174,377 6, 681 
Mroutssalitedveteer acme. --ac OB ACOOM ona: | meee nace nec | eevee 900 32 59, 500 2,376 
Wihite-fishstreshee-. 4.20... 24, 350 1, 027 | 14, 400 $600 18,113 905 299,770 | 138, 555 
White-fish, salted ........-. 3, 600 1 ee Seba enol boodenae secnenesselscen pase | 8, 600 144 
Nellowyperchtsrevecmacenoalece eecceclasee ease eee ee eee 9, 149 91 

Ota eC Se teas seece es. 206, 702 7,947 | 14, 400 600 23,850 | 1,166 085, 465 24, 042 

Gill nets: | at Vizg 
| Herring; treshi.s2s-+----- 193,611 | 3,629 

Hering salitedsaseasesse- PASHQISE vir oseliar 
Stureeonee. sseeenecceeos HResane = 520 | 32 
routarreshieseeseee reece: y | 95% 934,245 | 35,714 
Trout, salted 15, 000 7 311, 061 14, 968 
White-fish, fresh .......... |) LORSTS) | 428 14, 360 . 640 43, 200 2,520 | 202, 467 9,505 
White-fish, salted ....1 2.1. | 2100 Baer ae MAE aa leak cea alae oe | 5,100 275 
White-fish (bluefin),fresh.| 92,847 | 2,057 |..........|......-. 62,400 | 1,690 | 309,749 | 8,482 
Wihite=tishi(blietini) salted 7.30; 923i) all 203s ects smclsntciaais ois] Semen rs aeeeers| 30, 923 1, 203 
White-fish (longjaw)...--- i PA OG Pals UG Oul Ss te hal ae Sie eee cer tae | eee eral 11, 967 | 199 
White-fish (Menominee), 
PROS sete oerone eerie se ene 223 | Vik cores Baeeiatcc peeeea coG| sa sene nel 223 ui 

RO bal sees cismise create Dele 890, 711 27, 693 158, 240 6, 268 166, 000 6,570 °2, 146, 079 | 77, 186 

Fyke nets: | | es 
Cat-fish and bullheads....|.......... [bis store ce ese cece (atete  Stefetote =) eeaeeese real ees 588 | 18 
Pike and pickerel......... [apasieehtile ae i 1,079 21 
Pike perch (wall-eyed) 3,257 | 90 
iviellow perch =c.ceccceee-= 1,016 10 

OPAL RSs ato he en ea eee kee [Base Rell paghl Bete eee caesar 5, 940 139 

Dip nets and spears: | j aor 
ILCRrIN See chee ee eae Reece ete |iseicresstefose' | A co aoreie Catein| ate rare teretete okie eer | eer erie 12, 000 800 
Suckersstreshi--2.2--255--- IS 2cseosoee [eri eume lee Sethe cles SS SSeneel Cece leet ere cr 3, 000 60 
Suckers, salted ............ etccreet quis Sooo | hence etetel| Seeere S| Reena ec eee 20, 150 403 
AV alii ot] 0 ty ee nn rs eran be RE ee | ree Serial nasa acenc| mecace-c 5, 000 250 

THOR so Ae anc oe ee ae me [aie er ee eens [eee a 40,150 | 1,018 

Lines: a: > is Coa ln ea 
PRIOU UE Sees choc cwieec eee 30, 300 LEO Ro etectscal aap sed eee Ooe S| (SoSa50 30 30, 3800 1,010 

——— i— =| = ———= | a 

Grand totalieens-piseeee 1,127,713 | 36, 650 172, 640 6, 868 189, 850 7,786 |2, 807, 934 | 103,390 



FISHERIES OF THE GREAT LAKES. 661 

Table showing by states, counties, species, and apparatus of capture the yield of the shore 
Jisheries of Lake Superior in 1905—Continued. 

Wisconsin. 

Apparatus and species. | Ashland. Bayfield. Tron. Total. 

Lbe. | Value. Lbs. Value. Lbs. Value.} Lbs. Value. 

Pound nets and trap nets: | | 
lenningwtnreshl. 2.0 os seuecc 5,202} $52 152 E Bball Set eetrs aed [ets a mae 5, 354 $55 
HMernnpesaliteds..4- -sccee- 6,111 | 77 9, 497 QO Ne eenseeas| sectors 15, 608 344 
Pike perch (wall-eyed) ... 57, 751 | 2,210 | 472 QOp Rass esas Pees 58, 223 2, 230 
SUM CONR Es. 2 agncecaeee 9,456 ; 309 | 47 Di eases ch wae roca 9, 503 361 
Suekers} fresh .......-2 22.004 4,539 | CAO Re eral | aéeed ancl ke ae morgesa Geunsaee 4,530 49 
Suckers, Salted... 2. ose 54, 290 | 870 19, 710 SO alameda mates 74, 000 1, 200 
PRY OMieinagiNe sss yoann 106,937 | 4,142] 28,258 O57 Wekan Been Baas 130,195 | 5,099 
PPro wb Salted as..22:5: <n. 65 2 113 Cl ate a er Rec ye 178 6 
White-fish, fresh .......... 41, 768 1, 727 9, 501 366), eee eeealheseen ee 51, 269 2,093 
White-fish, salted ......... 9, 030 275 4, 345 HGH} | ooadeccec eeaaerns 13, 375 408 
White-fish (bluefin), fresh. 1, 886 48 | 120 DP te opera ee sitters 2, 006 50 
White-tish (bluefin), salted) 560 16 120 Do | Poe skeae ell eases 680 21 
White-fish (longjaw)..-..-- 20, 427 Peal eee aang GaaateHe |Seeecenehe|Reecsace 20, 427 280 

POs we asesss = SSS s2 | 318, 018 10, 107 67. 335 ZAQRO ese Santee leeacioac 385, 348 12, 196 

Gill nets: | | | | 
Henning ireshiecc ssc. ae Byala) | Ae avinp rie Ve Ibe Ry Ie he ee lenaoe car 290, 649 1, 957 
Herring salted: 25-2. 0... 2 21785 3380 | 4, 905 CPi Rese se sase Meerecet 26, 640 422 
Pike and pickerel........- 74 Siiieicsciswees |edieisietee. 5 Be eacene ces Pamper ee 74 | 3 
Pike perch (wall-eyed) ... 6, 007 | 279 | 144 5 | 54 $2 6, 205 | 286 
NUON CONE mao oe moeiee 991 42 | 37 VN AE es Seed ae a 1,028 44 
Suckerssireshhe-aeeeerenere 7, 449 70. 2, 340 PLUM [ee Se Sel eo 9, 789 90 
Suckerstsaltede 2.55522... 24, 219 362) emlon47o. 255 200 3 | 39,894 620 
PPLOUt ines he. as scsse. ge cee | 361,470 | 13,261 | 166,719 6,188 8, 367 126 531, 556 19, 575 
RRO UWEASATe Miers ects sects ioe 15, 245 512 | 1, 860 62 1,270 45 | 18,375 619 
Wihite-fishy fresh =--)....-<- 19, 653 930 | 22,814 1, 006 3l af 42, 498 1, 937 
White-fish, salted ......... 4,781 225 | 9, 333 Gib assecooes boeconae | 14,114 540 
White-fish (bluefin),fresh.} 20,807 796 | 39,834 QOD ERs tec ulestmasee 60, 641 1,788 
White-fish (bluefin), salted 4, 989 164 | 837 20) Pee hetss| seseaece 5, 826 184 
White-fish (longjaw)...-.. i eeABY Ie 874 27, 189 ANG deaten os acre lemreeros se 49, 566 850 

Totoileeres co saae secs | 663,110 | 17,810 | 528, 823 | 10, 928 4, 922 177 |1,096, 855 | 28, 915 

Seines: | 
Herring, salted............ 1, 795 BUN ree hecare Vetemercicies eek aepeeelaeyernarell 1,795 } 30 
Pike perch (wail-eyed) ...| ot Bal nea daearc Josaceeac Resear eaacd|onoscos: 54 3 
Suckers, fresh ..........-.- 11, 080 ODA ep ergete cracls aise ts paar Seer) | etmejerers 11, 080 122 
Suckers, salted ..2......... | 18, 653 SOS Gig sree Sa bapa Ie ER ee eo eh ry | 18,653 323 
ETO UG) tacinis = to 2s serrate 969 MBO Sreraterstave pela lerersisteyeiae | tuar Seetorns | ete le cic 59 135 
Wihitectishsfreshts-<-. 22.22 4, 167 MUG fares lais = /arare)| talento inet eterecacse syerein|| waists eres 4,167 177 
White-fish, salted ......... 3, 080 184 Wacantereal noaranaelwcans.ceee MesaSnee | 3, 080 139 

Motels 62. eevee ae 39, 798 CoA reece AG eeeted Soaets acne beocene 39, 798 | 929 

Lines | 
AUR ODI =<. An aa eee reese 9,193 | 352 | 6, 553 ARGU aay Sate oe 15, 746 | 7388 

Grand total 222-225: 930,114 | 29,198 | 602,711 | 18,453 | 4,922 177 |1.537, 747 | 42,828 

Minnesota. 

Grand total. 
Apparatus and species. Cook. Lake. | St. Louis. Total. 

Lbs. | Val.| Lbs. Val..| Lbs. | Val.) Lbs: Val.| Lbs. Val 

Pound nets and trap nets: | 
Me cringe tresh).22 22 5.ss-ee|- s.cece [fcterratell arcin hose eis aloteinrehe toh seeps | Ever vasSyell atorstemettts [eeeece 5, 304) $55 
Herring, salted)... -.....-..- Gr S40 ie S43 Co ecm acalas tee aloe cesar s ewicexe 6,340) $143} 21, 948) 487 
RAG ia rice pre Cre lars meee ia map nal ese ea er ete ore aoal| Cesta sore | aeonats aes see ease 9, 713) 194 
Rikiemerch*(wall-eyed) esters |h eee Wace oe cc eomene [iteteeraya:2i| sstc ote esta oreo | eee 84,093 3, 068 
SUMPRCOM awe sion we Sele leimcs | 11, 589 489 
Suckers Mmeshl cae ccee cone 4, 530 49 
Suckers) salted! i. co...2-. 75,400, 1,240 
PBTOUtAre Ss. sens scree oe Baby ‘ 2 51} 851, 593} 13,331 
PPrOUt SAITEG.. |e. ome ee 280) 2| 2° 4 59, 968) 2,394 
White-fish, fresh ... - : ji 31] 351, 652) 15, 679 
White-fish, salted | 16, 975, 552 
Milnite-nsn(blwefim) siresln L6s532i) Web0|2ascaceen|aoee os leaeeeeetnes see 16,532} 350) 18, 5388! 400 
White-fish (bluefin), 
CONE! 5a Se eee a eee Mareescd Serre Serres ae ie ara | Aer ae ee | ot fet ence 689 21 

White-fish (longjaw) --..|--.---- eggs BEBobasec aces Steet 1 reyes. o ea Poca 20, 427) 280 
Mihite-fish-(Menominee).| °8,203)  199/.2..5. 2.2)... -.)2. 2 fico ee 8,203} 199 8, 203 199 
Wellowaperch ...<2-sccese eee epee sc Iseooseuee een rece e —— Jeceeeeeee eereee 9, 149) 91 

OLAS eee both ctet< These) | Pay ala) See ees a Boer Gamanel bogsae 78, 999, 2, 286)1, 049, 812) 38, 524 

‘ oS SS eee 
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Table showing by states, counties, species, and apparatus of capture the yield of the shore 
fisheries of Lake Superior in 1903—Continued. 

Minnesota. 

Grand total. 
Apparatus and species. Cook Lake. | St. Louis. | Total. 

Lbs, | Val.) Lbs. | Val.| Lbs. | Val.| Lbs. | Val. | Lbs. | Val. 

| | 
Gill nets: | | | 

Fierring. aresh......c.<--<-- 296, 897 3, 499} 593, 432/$7,520 94, 500 41, 144° 984,829 $13, 163 1, 472, 089 $18, 749 
Herring. salted. ....-...- 106, 892| 2,277) 134,895) 2, = Sarasa a5 Sns | 241, es 5,007; 411,640 8,601 
Pike and pickerel-......}......- ae eer ea eigen a pees poe Spe ears. etna 74 3 
Pike perch (wall-eyed) .|.-.---- eee aoa Pee tteard eye (yoy! be ee )ecdccedeed eos ae 6, 205 286 
SITUS SEC ES = eee eS eae | Seesee| a5 sSndac!| 45555) So050e= fess=5% \eoe seo Peeccoc | 1, 548) 76 
Backers amesb etc dome nase as meee ce aee eee ladocakte: see oeelbanee ce | 9, 789 90 
Suckers, salted). 22. 2. ..cel2--oece jeg Ree Se ateceeleece al bee nes | eedilsccsomecal bose sae | 39,894 620 
Trout, fresh 5 ee 140, 761) 4, 830 59,064! 1,194, 9,600, 375 209,425 A 399 1, 675, 226) 61,688 
rout, SAIL S205 soo s5 os 67,189) 2, $30) 140,900) 6, 339|--.--- -]..-...4 208, 039) 9, 9, 269 © 537,474) 24, 856 
White-fish, fresh ........ feos Ick Aline ciate oe Wiest claee ay | eae | Peete | 244) 965) 11, 442 
White-fish, salted ....... | 5.379) 17d 1, 875) (0) ea [ae es 7, 204 231; 26,468) 1,946 
White-fish (bluefin), | | 

LIC! ee ey Sa ee ee |.96, 607, 2,127) 40,414, 991 10,046, 251 147,067) 3,369 517,457) 13,659 
White-fish (bluefin), | | | | 

BAlted Scena ac seer | 20,553] 819]..2...... | Bees oer haters } 20,553 819 57,302) 2,206 
White-fish (longjaw) ...| 7,263) 126) 98,560) 1,642) 29,208) 487) 135,031) 2,255) 196,564] 3,304 
White-fish (Menomi- | | | 

M160), ANeSHMS . sciscs ose | 36;493) dR SSeS aig oe) ett iene | 5, 493| 128 5, 716) 135 
White-fish (Menomi- | | | | 

MEE), Mallted 2 soe eae lee eee eone eee 1, 675 (3374 Serpe acee } 1, 675) 67 1, 675 67 

TNO tHE. J. sectecoeeioe 746, 984,17, $07 1, 070, 815 20, 543 143, 5 2,257.1, 961,153, 40, 707 5, 204, 087/146, 808 

Seines: } 
Herning: salted -.. <p...) .22s552]2 ese aes ee see- Perici ees eee (we Soak oul oe ese 1,795) S30 
Pilce;pench (wall-eved) sss ses eee. seh elsaseeeieeme ne eae {fe ee | Ad 3 
Se cere amesn eee =e oon alee eel soe eenien eben \osec=sfebeaian = ees ees See ray , 080 122 
PUCKETS ated <= See ne canner eae EAA Sr aes Seeass| 5 sono ae [sebtad: Sees oe EScee ee 18, 653 323. 
MAO eter oes esceros eS eee eos oe Rene Seeara peso Soeos sas asoeae 969 135 
White-fish, fresh .......- ee le aS ee pe ee eee | eeeetes see 2 (Eaeesaeee eee 4,167) 177 
White-fish, salted ......- STRONG SECT ee BIR h Need (Some ac. 50 Pa ake ee 1 eanens | 3,080/. 139 

Totals: 5222. cmathieu | EE eee Ree Ser es Semon SReeas seems. aoe 5S Sen | . 89, 798 929 

Fyke nets: | | 
Cat-fish and bullheads..!..-..--- eae lie Sones Sameer Recor lee ected ee eee 5&8 18 
Pike and. pickerel ..-... ..|-.---.- 1, 079) 21 
Pike perch (wall-eyed) - 3, 257) $0 
Wellow-perch<..-2.< 2252] -oos25- A 016) 10 

Totals fee eae laser 5, 940 139 

Dip nets and spears: | 
HMiernine sts: Oo ekacte sesso 12, 000) 300 
Suckers, fresh .....-.-:5- 3, 000: 690 
Suckers, salted .....-...- 20, 150} 403 
White-fish +... cia..cod 5, 000) 250 

Morel: co ssccecnctose 40,150 1,013 

Lines: 
Trout 70,046, 2,598 

Grand totalla-2-eese- 849, 983 20, 993.1, 070, 815 20, 543 143, 354) 2, 2572, 064, 152) “43, 793, 6, 409, 833 190, 011 

1 | i i } 

WHOLESALE FISHERY TRADE. 

The wholesale fishery trade of Lake Superior in 1903 was conducted 
by 16 establishments, 1 at Sault Ste. Marie, 2 at Grand. Marais, 3 at 
Marquette, and 2 at Ontonagon, Mich.; | Sen, ; 

The number of persons engaged was 99, the 
field, Wis.; and 4 at Duluth, Minn. 

1 at Ashland and 3 at Bay- 

amount of wages paid 
was $58,580, the value of shore and accesssory property was $106,414, 

and the cash capital utilized amounted to $142, 700. The products, 
including fresh, salted, and smoked fish, aggregated 12,880,821 pounds, 

valued at $511,171. 
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Compared with the returns for 1899 there has been an increase of 
10 establishments, 49 employees, $29,155 in the amount of wages paid, 
$49,561 in the value of property, $86,700 in cash capital, and 7,062,638 
pounds in the quantity and $273,940 in the value of the products. 

Table showing the extent of the wholesale fishery trade of Lake Superior in 1903. 

Item. No. Value. 

— 
% Pre 

BSCS TMC MGS: «Ane = aac cia seein ea mene cae Jom eae Sinan ae eRe hea REC ee oan seers 16 | $105,414 
BEIT Mees seh te ea ac rare totam mete Napa 2 Ree Nore e S hs came eeee UE eS Sera 
SCHSINCGR IEAM: 2 3 ran 55212 ce ie mpapsieve ayers Svarstciale mens) Sleja ster slars oymieic arate wee sion sisi wa Ses wiees ail eeos where letempers | 142,700 
BON EUS NTS LCOS oo cece EN peta SS see PN can SAM DAES Se 2 RM SO 2 Ny re pees | 98, 580 

Product. Lbs. Value. Product. Lbs. Value. 

Cat-fish and bullheads -....- 595 50M DEO UG hes Wise eeericicise eee 4,715,016 | $253, 333 
Mele ealpedatn clare s<s. 2S 200 L6t |) Grout, salted S522 eke ces es | 925, 168 21, 066 
Herning: ESS si... <jsje/am. <= sie 2,854,687 ; . 55,587 |i Trout, smoked ........--..-- | 130 5 
Herning isaltedis sae cs60 -2=2i<- 1, 002,322 | 25,663 |} White-fish, fresh ........-... | 930, 564 60, 142 
Herring, smoked............ 2 27D 76 || White-fish, salted ........... | 42, 891 ney iF i7/ 
Pike and pickerel ....--.-.-- 68, 486 3,106 || White-fish, smoked ......... 5, 482 | 326 
Pike perch (wall-eyed), White-fish (bluefin), fresh -.| 1,668,397 | 68,500 
AAS Deter Sate eo <. ee Paaeree oe 172,743 | 11,512 |) White-fish (bluefin), salted . 15, 867 564 

Pik> perch (wall-eyed), White-fish (bluefin) smoked. 39, 529 2, 091 
SEMIS IO SS ee ee ee 70 22 || White-fish (longjaw) ....---- 246, 5d4 | 6, 831 

Sturgeon, fresh...........-.- 12, 661 928 || White-fish (Menominee).... 5, 820 | 349 
Sturgeon, smoked ........... 1,316 Isl Yellow perch. Al eacscs ese. 10,181 | 255 
Suckersticesh!. sn.g.=<ssciaaee 25, 068 501 — 
Suckers: salted. i. sese.---- 134, 549 3, 360 (Potala: 226 nates = seinen 12, 880,821 | 511,171 

FISHERIES OF LAKE MICHIGAN. 

The total number of persons employed in the fishery industries of 
Lake Michigan in 1903 was 3,241. Of this number 364 were engaged 
on vessels, 2,077 in the shore or boat fisheries, and the remaining 800 
were shoresmen. The number of persons credited to the several states 
bordering this lake was as follows: Wisconsin, 1,857; Michigan, 1,193; 

Illinois, 653; and Indiana, 38. 

The investment in the fisheries and related industries amounted to 
$3,489,187. There were 65 vessels employed, aggregating 1,126 in 
tonnage and $241,542 in value, including the outfits. The eee of 
boats, including steamers and launches under 5 tons, was 1,298, 

valued at $144,854. The apparatus of capture in the vessel fisheries 
consisted of $167,760 worth of gill nets, $1,155 worth of set lines, and 
5 pound nets valued at $925. In the shore fisheries the apparatus of 
capture comprised 975 pound nets, worth $198,035; 20,875 gill nets, 
worth $101,994; 2,561 fyke nets, worth $32,395; 44 seines, worth $2,384; 

$2,348 worth of set lines, and a small number of dip nets, spears, a 
crawfish pots. The shore and accessory property was valued 
$1,241,500, and the cash capital amounted to $1,852,450. Of the oe 
investment $2,208,025, or 63 per cent, was cre edited to Illinois, $674,084 
to Wisconsin, $593,595 to Michigan, ta $13,483 to Indiana. 

The total eld oe the fisheries of Lake Mechinan in 1903 amounted 
to 33,579,498 pounds, for which the fishermen reéeived $1,099,550. 
Of this product the vessel fisheries yielded 8,030,251 pounds, worth 
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$376,039, and the shore fisheries 25,549,247 pounds, worth $714,511. 
The principal species in point of value was trout, of which there were 
taken 9,049,299 pounds, valued at $430,431. Herring amounted to 

13,863,617 pounds, worth $347,348, Including 94,871 packages of 
salted herring, for which the fishermen received $240,163. The yield 
of white-fish was 1,972,594 pounds, worth $118,684; yellow perch, 
3,313,888 pounds, worth $63,241; suckers, 2,917,541 pounds, worth 

$45,262, and bluefin white-fish, 634,664 pounds, for which the fisher- 
men received $24,862. The yield of the fisheries of this lake is 
divided among the different states as follows: Wisconsin, 19,403,111 
pounds, worth $555,469; Michigan, 13,268,476 pounds, worth $500,661; 

Illinois, 597,689 pounds, worth $23,729, and Indiana, 310,222 pounds, 
worth $10,691. 

The yield of the fisheries of Lake Michigan in 1908 was greater in 
value than for any previous year for which there are returns, exceed- 
ing that for 1899 by $213,807. This is due solely to an increase in the 
selling price per pound, the average in the earlier year being 2.54 

cents, compared with 3.25 in 1908. The product in the two years 
under comparison shows a decrease in weight of 920,498 pounds. ‘The 
persons employed in 1899 numbered 3,255, or 14 more than in 1903, 
and the investment was $2,915,241, or $573,946 less than in the year 

herein reported. 
In 1903 the fisheries of Lake Michigan were more extensive than 

those of any of the other Great Lakes, exceeding those of Lake Erie, 
the second in rank, by 514 in the number of persons employed, 
$1,292,790 in the amount of capital invested, and 10,390,942 pounds in 

the quantity and $310,535 in the value of-the products. 
The following tables show the extent of the fisheries of Lake Michi- 

gan in 1903: 

Table showing by states and counties the number of persons employed in the fisheries of 
Lake Michigan in 1903. 

On ves- | On ves- | lites seobil 
State and county. sels fish- |sels trans- TussAOre.| Shores: | ota). 

ing. | porting. fisheries. | men. | 

| 

Michigan: | 
PAOD UTE ac cts crerscieisin 3 (Ne Mists ares wala raleinwe eiesarasie setae cee Stelle comretete axes | atsyatags yrs Gis seers eee | 16 
PASTY GEUTIN ctasayesafetate Matec lars oats Sense oye renee Sr mayo ore ee veronater i ate \eaee Sorat By en8 caeees 5 
IDEN Z1Cs Beta co feel Binge ealel oa oi cise Hie ease eo E Otis 17) edaeaeee ee 14 | 6 37 
IB ETTILOMc 2s nein cuverceseee oe ee Meee Oe ME Re eae ee PAY) (Pane 7 4 eee 16 | 14 59 
CH arle VOR. Sones nc Sods clea noeenc sameeren ee eser ee 533, ae arian 80 | 27 160 
DCN a ee ee ea ne Ane nae che Seay eater 14 e Setncace S8s)ee sec eeeee 102 
HMMetios: 2-5. sss eeeciace SU pbenuh SuesobabecocosodpLe: Ap ee rans 94 | 7 105 
Grand: Dravverse: 22556 Sscs eclee ee ahs cobs Sees ne ee enie le sees | maeminaces 33 | 2 35 
IU GACT Oh eae Serre tate ere en Seco rSrsal soeeel mee 2 (EA | esto 7a 
Mia Cima cite cies he state Stele ets = ste cele neo a tenioal| = ieemtemioae Weis esa] =0= 178) Sc eee 178 
IMMAMIStOCG 22 es So Sock Bie casio sng Ned antral ciaroare cu atavaie | erstereterete chars Wevarecasiers 16 1 17 
IMEB OM = esto ee aoa we a tne Bane eee (ha lene See 14 3 24 
NEN OMIM GO. cos winee vo Petes hs alae eee Bete ee ee ee al Seite ero | ete erecta 174 17 191 
INEUSIZ@ SO ri) 22 eR reece cre ee oe ee etey e | See er eee ae 13.9 2 | 13 
Oceana cee Sh. -ae ie ie ke he cies aeinis erica | tee atereaetee | Mente crerarets Geltee pee a ae 6 
(Oli 4] eee ee ee ee 2 re ee ee Sos tote So4lhessekiscer 8 39 80 
Schooleraih css ws Soon ce ceinems wee ar ciieeoseeaeer 7a as te es 45 15 84 
Achat e) bh 7-0 pee ea re erry eA. Ota F al er netorscal IS GUnb a oa: Gitlicgeneesenn 6 

: | eee ce pea a |e 
TOtAl Aan oe eae ee a Care ere AR Eee or Pe eBr 181 2 879 131 | 1,198 
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Table showing by states and counties the number of persons employed in the fisheries of 
Lake Michigan in 1903—Continued. 

On yes--| On ves- é 
State and county. | sels fish- sels trans-| eae phores. Total. 

ing. | porting. | aC SE 

Indiana: 
SAG pee sees te ac nee cone siete sinsaemesecscseeefetees cosee [eis ctaattee 12) | Pn ecetaee 12 
MAM OTe Reece ns sa ee seen Sos er aistise ites tosis Ge a ee 14 2 22 
RO RUC eee oe Se leno cyalotsa ae cinerea one wiotetat ele | ct Itae lis oareree wets AA ees ks Ae eee 4 

| | are Ye ier | 

BIR DE aerate a w= clas acanceyra are ciel g s Giswisisere tie Petite Ga ae sete GqO) Ihe 2 38 

Iincis: 
COONS ee eee as csiens naeria nc cee ee sac cssicanecaeaianes eee es (eer te 110 516 626 
RU On aero atin wropcieciacie ae o sis atein ein cibe ote cass cores coe i [see teeeee 17 3 27 

‘GEO TNS oe ao anette ea ee a are Te \lo- Gee aeae 127 519 | 653 

Wisconsin 
IBYROK OTS, Se ee eS aee ROn cots So Ores meme Horr Ramee fe ore al UR Ate 163 74 | 237 
TOY Oye 95 Steep eae ene, Siren A epee ee D7 (al See 43) 19 476 
IRE ROS See meteor aes FS Cae eed Se ek wee Seen ee (eee raecae 4 3 13 
IRCONG AUT EO eee er asic craic caer a ern misins wee as sales (il ae eee aes 20 ili 28 
VES ERILO WO CP eeinie cae Sieh nce ee Dane oan eieriete sistemas WDA Foes ee oe 45 5 62 
VISIT Clit Owe cere Oicar Se ce een ele ie emcee cee Shier aall ice Sere oe Cae ees oes $34 Ras seeel 134 
Ma ace Cee mec anisan tole < set ancieme sere cigeeinsoaciess iO) sae See ae 30 20 110 
OCOmbO we ee oor sesa asia Sins udiea tae ena aise Sin ale bistel | wtwiateiSioys eeniallleenewiomietine 100 2 102 
OZENUIK Geren ns Relae cae epteae are ene Ue SNA ncn opee 57 (i ele Ao ees 9 8 3 
IRGVGNS G 6st Segeo neon SoS Sane bar on SoSe os oAehadono Ss o556 Gal acer seer “88 3 97 
SHepOy Pam ets 2a eases setsmistne es eicinstoe wis mieioiewelelejeereis BO jlejsis=eyelsczie 18 13 | 64 

AB Laie eas SS a ee a ee | 16S) |-Steseao 1, 041 148 1, 357 

GiranGatotal: nea see acne eect eaeeeis aeceeeas i 362 2 | 2,077 800 3, 241 

Table showing by states and counties the apparatus and capital employed in the fisheries 
of Lake Michigan in 1903. 

Vessels fishing. Vessels transporting. Boats. 

State and county. 7 | Value 
| No ees Value. yee No ao Value.| of No. | Value. 

GE i Shey cutfit. 

Michigan: | 
PANTS en ray erro ay ater ah be = areca cese feyeray ciel eypepese palessre all etetaran Slots alls atere ail rorenaeeeiatel (doe entaeelf RNS sie 9 $555 
ASEH ts Se Societe =| Sere | ee eee a aie Se ere Aa (Bae ace cpait| hate nie [wields le ere lintxistecsieraya oseeces 3 435 
RenzZie lank. 252-2252 3 | 28 $8, 800 $2,975 |e Uewerelsteiets a |elacse cee Be eeocts 8 1, 690 
Berrien ee = <2 ae< ses 5 127 14, 260 ASD ae ere Se eeictera |e ctor ok ecteeict 9 2, 035 
Charlevioinm.) 42.2 2: 9 135 22, 200 AS LOOM Oe ya Sema sec eicteeiecmelscmeccae 47 5, 860 
Weligeectels .ovn20: 2 29 5,750 ral (a eee ko | zee Sen Here 68 | 7,060 
MMi soe: joe 1 22 500 Oe ee eae Payee | emo aac: \Eececaiee 21 2,945 
GrangdMrawersesy-)ci|\c/corel=< cease =te|| == sleisere aim allt alere atee ls op efete pall owaasya ater | Mleleataceteys |eneisevereia.e 19 T, 700 
IL@HGHOGKi/ Sap OE SBE 55 See neconedal Se benoseee be aeenoenes 1 10 | $1, 900 $10 52 4, 205 
NiYOGIa OOS Aes ae ett OA Re eee loceacoccoc anos eepaaendlscacenor momberos 101 9, 755 
NSO soe ae Serpe clloocel Gon eons laccosaEsadl SeSere Hote PEekGallachubssae| lSsaeHoRS bodcanee 9 1, 745 
I Gyora) ee ae 1 | 30 3, 000 ON eases | ems Petes oe eects | Slows a 7 1, 700 
Men OMNES esos sesela sae ee a beeen at lee etsn ernest leeiese BOS Reber loc terran pcre see 160 | 10,220 
MMS CP OMe. tece' cei las 2. Eeadeaas Anon 4aueed Wenanaones \leraroyapel er everets acer tetera wiacerellievaisie yet 10 985 
(OCS Snakons the bod | Secod Bees sane bese enen as beeceorocs aeEbo boactons Idonecsed| aocenose 4 | 475 
Ottawa! aos sscneee ae 6 113 19, 500, (ita by OT BARA SSR Ae Bcoeee sel tcoee te 5 445 
Schooleraft ........ 3 96] 20,500 fA Syn ee noel Bee heen Sena ool Ec aimee 33. | 4,035 
\ RaW eid ae a) anna eal Reese sete BSA et tei te [Sates Isai eee eee! Mame nes 4 865 

otal 4. = 2222 30 | 580 | 94, 450 31,445 1 19 1, 900 10 569 56, 710 

Indiana: | | | 
Mi kecteer erties oct. amlee serine cma eteicta | eee cle oe el bearers Wee efetciara | sictotatreete'| trees 11 795 
Kaportes-- -25s22 -. il 10. 850 GOON fee ee eee lh jaca tateieral| siete Sates 9 980 
OME D Sra Matec ceyats| cies | Sots epee een arate ae l mrotarcrata Conte a | tinea) Sees Sema lajcieis’s com |ele/etees 2 | 45 

MOcalne cans ee sk s il 10 §50 GOO ete ctallstomicla is <l='|lnfofo yatrae'| aise a 22 1, 780 

Tllinois: | | | | 

@ookgesr O22 cto aals ees Be ares Sesto oancl eS See SaOr Mera asa seca! eames omelets 40 | 8, 008 
lin) ky ae 1 28 | 3,500 115 1003} Wena [ RERAE PDT PRS 8 Xgl Pe eS a1 55 | emelnvSO 

MotalRe: si: -0. 4s. 1 Sa) ME Be 8 Del cw iat i009 ONS i tenet er mere eR 55 | 9,738 
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Table showing by states and counties the apparatus and capital employed in the fisheries of 
Lake Michigan in 19083—Continued. 

Vessels fishing. Vessels transporting. Boats. 

2 ! 

State and county. oe Value 
7 Ton- = Value of Ton- = ; 

No. nage. | Value outak. No. nage. Value, aoe No. | Value. 

| ui 

Wisconsin: | | | 
13340)" CRA BeRe Cao) Benaeraeecors GaSe epoce Gada ercpcelpdces anconcton dcaceecd ioce® aoc 143 | $14,714 
DOOR meseewsccacsece 5 51 | $9, 000 $3,360) | seins weceeacleccaeee alee 291 | 23,170 
Ienosha eo cseecnce 1 32 | 5, 500 pO) eeeee | wlsicere||zainelese omen ere Qu) 820 
Kewaumee .......+. 1 17;  ~—2, 000 950) |=. <<. WSénedsar joscdoses||ssadeoce 9} 4,500 
Manitowoc......... Pp 36 | 3, 000 1, 150%). sence | Saracen eno sos Soe eee 36 |. 11, 788 
INTIS (ole ae ec Le oe a ee aoe or [ee Soe ctea Siaeet Reed ee eee SRS abe Ye Sede Oe 42} 3,933 
Milwaukee......... 12 159 | 29, 400 BOQ be 2.5 Seat a-apetetorecalel| Meee creel react ae e 14 2,610 
MCOULO ee ee see eee one f= eeepc lies Bec oe as SA aa lel eee 84 ==, 308 
OZAUEOY vas cieid.21a7s wie 3 | 81 | 16,500 DET QD ii | scarm's,<jllos abies | cee SRE ease oe 4 1, 750 
RACINEO are oa Ascone 1 14 8, 000 OOO sz selene Stale See levene etter 5 1,915 
Sheboygan ....<..-- 7 | 108 16, 900 B O90 Scare Ao Sev ce el Se ce areal era 22 4,025 

Motales e652. 23s 82] 408i} 8, BOON (10,8874) os de 7s Nonenae fener 652 | 76,626 

Grand total ...... 64 | 1,116| 184,100| 55,532/ 1)  10/$1,900| g10| 1,298 | 144,854 

Apparatus of capture—vessel 
Apparatus of capture—shore fisheries. fisheries. 

A a | | ae 
State and county. ona Gill nets. Val-| Pound nets.|  Gillnets. | Fyke nets. 

ay jue of} _ 
No.|Value ° ; lines. a ae = rane y r No. Value.| No. Value. | No. | Value No. Value. | No. ; Value. 

| | 

Michigan: | 
PAGS NTN Ge rosea ia all sca minhcine eae liapiaimaotsta im ae Ieravere paeeae 7 | $1,400 189 $708 |....-- iexatetaeisie 
iNio\iv bie yeoes ae eee Peters bi semen Mae a ee Baa eee OH 400 39 195i: eee eee 
Benzie 4 | : 800 494 | 2, e <snnest eee 
Berrien 5 | 209 500 1678 ||. desae acces 
Charlevoix .......- 19 2 600.) 1,557) 7088 |e eee 
Delta 6 64 2; 250 847 4, 228 18 $240 
MIME. --senaeacas 5 | $925 40 AAO Je cees: 12 3, 165 649 3, 6404: ase baie eee 
Grand: Traverse oailsa2 ollnac a senlt aeacnaal aaacotee lea aeee 12 1.175 369 1, 714)\aonseslseeeeee 
MGC OLN Wis. oh stele Ae See l aain oe Seen el oe ed eee ee 36 3, 025 §28 35066) | 55 -=- 3] sen eae 
IM SiC RIM'S Caen ae Gamal Se Soltereo on ce leaeetne es] ce eva eteions Veecees 172 | 15,800 706 3,390) |). 2Seeredieeeee 
IMA MISLG CR teres wehee olen waarmla|e Sekt Er nUeS- onl SSeseelec abel saccosses 973 3; 302 |=. Saaliee eecets 
MASOR eee e oe ne leat eae ei 180 TOS Oi eee ro eceee |b emeeence 612 31029) | sas Soleo 
Menominee aa .Secblatlecce de aloes sem eG seek ese becots 141 | 36,865 148 Bro ees arr 
Muskegon 120 450) tees eee 
OGeanmar sca alias 82 236. ||. - ee J}scts.es 
Oita wate oA oy ey oe 463.) D2, 4abul=. scaleet zee 
Schooleraft 274 | Ay Q00i We ace reese 
Van Buren 3 120.) 22 poe 

Rota eee sewee eae. 5 925 | 12,182 Hiehel yl earace 518 86, 600 8, 874 9, 248 18 240 

Indiana: a ha 
UBC, ee ate eae ciate |e ai| sas se cell oem I: Stacie cotareis| Meee 6 1,715 57 QSBiit sc tackl satan srs 
Ma OTie: meee sean cah eee 776 BEG) |e ose Oy 650 197 960 1 30 
IBOQRVEK Ss zs sce «cts Soplloneames| peososad Sessa sesso nee its)| 230 10 Ce a less - 

a Noy) ees ae eisee eeta eeeene 776 ODOM scree 9 2, 645 264 1, 244 1 30 

Tilinois: 7 ¢ 
COOK ee eaiae clan ce taosey: woes lee naeisiasite sce misiellieate sabes ceclmine ec teer 
ake Ge ies wm cene Seer|aescoee 1,162 | 17,784) 55---- 5 1, 450 

MW oC eee oes, Smead eer eee ae 1,152 b MOS A senor 5 1, 450 

Wisconsin i | 
BLOG ee ce see een eee | ees i Pee av oe nee aol a to 28! 2,700 
DOO’scs eee ciainowel eee Nee hee Deda lO Sloe eeeeel 212 51, 655 
Ren OSH angen we eee eee eee 708 | 4,074 ]...... [es ae es ace 
Kewaunee..-.5...- eee Pease 110 2ytD0 esses = 21] 50 
Manitowoc ........ Bae aceon 214 Br o60ssaeees 30 | 11,800 
Marinette: <a ee ceca cect ieee eer ieee siete calf saunter es ota 386 6, 910 
Milwaukee ........ pare t els sie #695 ||) “BL, 0555) 25.25 3 950 
MCOMTO = Fe elersaccceiisiccs | serciaainral mrersivs aiatell miele torere etal emote 111 ; 20,145 
Ozaukee sd: oe Bosse ee aoe 1,585 | 10,215 | $200 3 2,350 
IRSCING Ee aenae, moc ee ae ea 1, 080 5 0400) 2S aaecoeeee eta sec 
Sheboygan ........ ome ee ane 2 034 | 8,310 | 955 | 18] 10,380 | 

otal assesses | | Sees 13,660 | 77,432 [1,155 | 443 | 107,340 | 10, 946 | 57,342 12, 526 | 31, 891 

Grand total...... ) 5 | 925 | 27,770 | 167,760 |1,155 | 975 | 198,035 | 20,875 | 101,994 (2,561 | 32,395 
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Table showing by states and counties the apparatus and capital employed in the fisheries of 
Lake Michigan in 1903—Continued. 

Apparatus of capture—shore fisheries—Cont’d. 
SS ae} UST noe 

OREN ia Total 
Siate and county. | Seines. | yaj.| Dip nets.| CT@¥SP | spears, | #Dd ac: |Cash cap) invest 

pots. cessory ital. 
jue of roperty. ment. 
lines pRopexs No.| Val. S| No.| Val. | No. | Val. |No.| Val. 

Michigan: | 
INGE) 1 REE Beran Secese) Hees narces peeeee Hoe es] aes DL ALO ee ceetee a $4, 088 
PACING ss mecca eve selleaet-mel| prem aes Bee eee al eee ee eee ee Nope Wea | Gi Wheamaasocee 1, 580 
15) DA eee Ae al Maeno Semis lsc eeeariea eersieret Weeueeme|aaeet|eecis | S S000 peewee pee 27,945 
IB Gmnrelieeres cc Ja | cialis secrete jal eaeael Reece eosae  eaternes Sane [esas V7; 715 $1, 300 55, 328 
Charlevoix......... pny Pei GSS ey oe fons eat ee el [aie SSeeetal er eller a 23, 700 1, 000 104, 007 
Delta. oe Bal 2 YSN IP aye (GSS Ie cet ee teed Pl an 3, 460 8, 000 42, 634 
Paes oe oe Soe tice apes ane Bin | sete | mete, | ete ene |coes Os ea eran | 8,485 7, 000 27,126 
GronGUMra verse ssa-|secels cosine MH ees ceisee Poe ctedinccrcee eins memee | 3, 325 1,400 9,325 
Mmeelanaw <5.242.25-). Ae esate belietaeeeeele cess lessees eee Sees OMG Oe ease 17, 871 
Mackinac .........- Si PQQON 2b lloee MES oe Slee ate Bul G2 | oe meee O7 bu |eeeenceeeee 34, 168 
INMSUINISTEC oe 2 nee Ese sect sllece sere 3a FSBeee ea eee eee ae Isoq5 eae Zi GOD: |e tereeeas 7, 182 
IMaASOMeter ooccanceeclece a|\setces| secre cele ses sibeees (eee Sse eerser SUOHO | eens | 12, 659 
Wioveamavye ouee los RRS eats pal eet [eel eae Ou ae \etatall ya reas | 16,690] 40,C00} 104,123 
WEIS Faevegoy 1S Sore con Sade laoeSas Gene loess Smee |ASaece) | Seat ra| Peete Sees AVO4ON| cee eeaeee 4,125 
WOGERT ee enone aca sees aes {oe he Ge ee ee eee = SOON eeeeees 1, 761 
(OMIM DE A AOr tert SE SG 6e Sar ten BOGCaS ere cecal casas eae meee jobeds | 21, 810 11, 600 73, 383 
Schooleraft ........ |} 4] 155 Ce ea) See See Weasel signe hoes ee 9, 675 2, 500 64, 295 
iVameBurens.). 20 5e5 Oa be ee ae cee same Week swe iriclle e | Sth ae ee 1,395 

Potala sees = 

Indiana: 
Th SUS ee eee Reaos 

Laporte 
POnLeUr an ans.ccissee ea leniee 

Motale yee ee se lees ese see 184 ee ee ee ere } D500) (2 22 chee 13, 483 

Tlinois: $ 
WOOK ake aie .culte ee oe 3) 86 N60!) (32) | $2635 2-22 == aaa esses eee 959, 050 }1, 219, 750 | 2, 190, 195 
Tinlem ae eee a te fo Ky eee Pec al Od Sl ae [ese toe eee ace | TOON: «hoe each taesoO 

MOtalepe ccs essa <4 (is 86 160 | 32 268 i eetsmaaetceiss eraclaene al 959, 809 |1, 219, 750 | 2, 208, 025 

Wisconsin: | | 
AB TOW I sess oe eine ME TODD Bene =e ce a alll erie ASSO “SALO5O oe eer 90,730 60, 500 202, 917 
WOOT eno Ao be cas 8 | 420 |1,121 |.. 20, 115 5, 000 141, 363 
WeenOSWa. <2. cn. 22 Rios | Se cee ene 5 DIIGO pce 13, 974 
VEE ENG a es eee es eS S| [ee Soe Leet re eet | aes eee a eae a eis ORB ile esee eco 18, 090 
Manitowoc. :.26..2-)/:.25 ees weet 2 eo | IR | eeree| SHBG0) enero en see 51, 568 
Marinette.........- Bao eae ADA ayaa [Yaa eshratal| mand ats tlle nyo}. a\| 02) aeiftersierers 6; 840) sscheesass 25, 520 
Milwermkees< 225.525 |e-ee lasers AS a ase eer onl eer eee Meroe ieee EAS Oy Seen so oate 77, 805 
(OYEOVT Ko) Soe! eee Ieee he ae eee Ea (eae 250 DOR So 222 ais! Dal ease eae 40, 760 
Ozaukee..... Bons ars\eeeclaseeee PAU (arenes (Ceczesearel et eae eesae [eeea ee Ss DIS et ee 39,315 
TOIT as SEB SRE Epo ace lEnerae pranees SON 4805 Eset: |e eee | ee DETOON scenes 15, 652 
SBhenoyean’s fs 2seees| eeeee eee 53 oar eee \aeectalbaasiadace DEBEOD IE: ee Nae ce 47,120 

ae —— | Se 

Motel ass 28 22 <2 19 |1, 495 {1, 411 | 80 | 480 |4,560 /1, 100 joceal bese 147,625 | 65,500 674, O84 

Grand total ...... 44 |2,384 |2,348 |112 743 |4,560 1,100 5 2 |1, 241,500 /1, 352, 450 | 3, 489, 187 
| | 



668 REPORT OF THE COMMISSIONER OF FISHERIES. 

Table showing by states and counties the yield of the fisheries of Lake Michigan in 19038. 

x | Black bass. Buffalo-fish. Cat-fishiandibull- Eels. 
heads. 

State and county. ie see a 

| Lbs. | Value. Lbs. Value. Lbs. | Value. Lbs. Value. 
(rs ‘ | a | 

Michigan: | | 
Aillepambnweese vn nec-aeei ase aneece lees Saye minteetetete,clllsfeysssimcetar= 275 BON Setsertstsiec | hapsteresarere 
Iai) peonssenassoqseeoes seq 2AO30F eM Oil cieersten toe \is srcieieistsysilieleimraie wie = 5 |beracin side eelesinare see | See 
INDE 750) eee eee enec ead tes acaenn [sere ai fees eler | eaneane 35 OW ee ee 

MO tal sakniciss ose eeeewocee 2, 930. | Ch eet Pace ere 310 | 1 tet coc Seema 

Indiana: | | 
MAGS Sere oct ena cic Sate osama eee seine seers 630 | $26:.|||Swaceces eSsececs 300 $24 
WaAPOLtO weenie se sates 20 | 2 512 | 15 360 25 250 20 
NPORUOME Sees seh elcrletcla. sic slots thatetaeeietnaas \eajieteeinrel| 60 7A escent |----22-- ee ee 

Eintanlaceee sabe eee | 20 | Ok a aes 360| 25 550 44 

Wisconsin: cae | * : | i. 
STO Wilds eyes cer eestor 2,000 | M60 Nesey siete Wikterays cere 47860) 11, 446 Werte see Eee 
WOOT Msees ac ese er esice 627 | Dol seeeece eSeeeer ‘ 570 Qo) e doce eateries 
AVsrT IG PLC seme e eee ee eee aleee eines IN sreeeteen, OP Re eat [BRE ke 1, 400 dl Peed soeaesers 
QS cheer soaoere eae tes SORE Centbn Secseane Vaan erase aoaeeee 13, 920 497 ne once cmon eevee 
Shehboyeamec co.cc chee eon |beee tense ees ane [esate meee cl meena: lon. seainaese Verne weit! 12 

INO fail eee eee ioe ee el 2,627 PAWS eoapboc ose | steapeere 63, 750 2,012 177 12 

Grand totalia. t..22cs.28 5, B77 4941 1, 202 43| 64,420 | 2,048 | 727 | 56 

| : peel MCE German carp. Herring, fresh. Herring, salted. 

State and county. | BG Se a ee. : 
| Lbs. |Vaine.) Lbs. |Value. Lbs. Value. Lbs. Value. 
en is = —_- — _ 

Michigan: 
PRN Goat Secreto Selec =iee| 16,600 | $160 1, 900 $19 3, 900 725 tc Some: aoslleseeee 
Berrien eee. so) eee e eee. 3, 900 99 1,770 72 53 2): -casatns ats oteteaieeee 
@Ranlevoixs tne ccces cot ese ons coalesce ck ol te neeeee onc nimoee 1, 450 SPAS Bee esallsocenoce 
Delitaweememaseecrteomee stele ee eee rere ee eens receen ere 108, 822 2,358 666,400 | 16, 660 
Guramdiiravienrs@scseeeocateallteims sce ceils meron leeanle ceeee leans este 5, 560 HOD" || 2 dex. ote co | eens 
MMCCTAM AW easescce see see els ciecine as | Sonoe lbsaterece crate Srceeyee rere 160 6 laces tens oe leaeneeee 
INGA Ce aoese oes eee ees lee me aeree eae hile Sk Oa cate ME eR haf 46,000 | 554 124, 000 2, 671 
IMAMMISCC CHa scene eser ee lle sarerafesness PO SEese Beee Aa Asal Scene 8, 440 305) |/2,. Sask. = c|emeeee 
IMBISO NE erence cis cee seca neeascos |B aalGostace ce Seeseee 20, 680 860) |\:.ccfotme = ce a|lcearenee 
IMETIOMMIMNECHee sean se cee Jesse ede erel | es cee a se a rere lho so 104, 555 1,432 | 3,317,900 | 83, 048 
MUSES ON) sense somes ese 12, 990 LOB esac eel | sete 72,700 1 O84 Os asec aacesteee 
OCCA cea nates cemiseaeee 100 | DAE lot ace BERS e 3, 000 CD Papeete See Sec sec 
OTEAW AN see ccna a alins ene nal ec aoe al coer eect ocseeee 444-800) | L9)381 |e csme--ialieeeaeeee 
Sehooleratt) assess seeker [eevee ara [ety [Slee steel sSseeate 6, 282 139: C2 25.6. . alate 
\irhol 1BbbR se eniseeoseneeeleraesecas joweeecefeceeec sees |e eeeeee 1,515 Pie | Sele fe ae lee cae 

ERO balllevanets temas Geren 32,900 | 453 3, 670 91 827, 667 | 27, 012 | 4,108, 360 | 102,379 

Illinois ene fi i 
COOK fhe co earee bis see ete Eire neil ooesertl 20, 650 776 18, 180 AROS es croc cena eee eee 
NWI A- ale wt oyaie lotiwtseialeiers esiey? 39 | 1 50 Py 80, 065 2 282M ercwicteachiaec cece 

MO tare sete, ts Searels 35 1} 20,700 778 93, 195 DTG! a oes a kae a. . | cee 

Indiana: i | ; aa | . 
WRIRO PUA ase os sion ce eeee ee 6,615 142 | 3, 145 78 | 34, 605 | O20) [ES Seee wicjeenneciecrece 
WAM ORLG Sens eee aoe rca. 1, 460 50 5, 37D 312 38, 910 1b, 2900S. sccak clone nacees 
ISO; Te Sa OED OE 640 20 300 8 | 2, 950 CYAN eee We eeriace 

= | ef 

TOUR mesat ar sions ease 8,715 | 212 89820) (8398s) Wni6s 4650) | 2) S02! Seceeenen eee 

Wisconsin: Rg Z - | | | i 
BVO Wi cases ec epee ees aaemeise al (Seeaere| 496, 680 | 7,482 440, 250 8, 202 9,100 | 199 
VOOR e yee creracitrs Ae ate oe IN Atle reeare [OR oe Ra ac ee 895, 514 16,726 | 4,836,300 | 124, 241 
Cn OSM ONs. eee oes ates Geen cee ee lloseeeee eect cstaceillaeeeee 59, 410 2, 355 
ING ONbbaKet a ASanceonddoccoalacocassea||sa5ccen llavere 2 tatereletelell wisrersietel 97, 830 2,454 
MAI UEOWOCUs ee case cote com lbeteeeinee cll aera lace pec nel|lomeiscerare 180, 783 4, 252 
Marinette < ace uk eemieeraleseeie eee eons “aallecooeédodalloecs sce 218, 240 5, 394 
WMilwiailkee S252 3.522 S22 aaa eeceeees|steeecee 3800 12 263, 298 9, 669 
OCOMCO Ase se ctosee sa eee a secemtealleeeenee 4, 960 128 752, 195 9, 804 
OA! Or ass Seas cess isis | tee ce ee | eee alle Sele sree | Merete cers 215, 144 8, 059 
ARUCIN CAs cte = saan eran seis ree ee leet ste ell eee ieee leeosters 40, 625 1, 650 
peaks) clon) ee eee een sa Gee see P Selina en asl ae aah | 218, 251 6, 333 

Mota lite. 5 seek cers seer lee a De 501, 890 | 7,622 | 3,376,540 | 74,898 | 5,378,800 | 137, 784 
\ ——— = = ——— —— —=|_——————— 

Granditotallis=saseseeeees 41,650 | 666 | 585,080 | 8,889 | 4,378,867 | 106,973 | 9,487,100 | 240, 163 
| 



FISHERIES O KF THE GREAT LAKES. 669 

Table showing by states and counties the yield of the fisheries of Lake Michigan in 
1908—Continued. 

Herring, Ling or Ling or law- Pikeand | Pike-perch 
smoked. lawyer, fresh.| yer, salted. pickerel. (wall-eyed). 

State and county. | 5 ee 

Lbs. |Value.| Lbs. | Val. | Lbs. | Val.} Lbs. Value. Lbs. |Value. 
i} ss Ie | = | 

Michigan: | 
PICO RM maeet cio 5 ccs aSejce tele cre Seleetemsts | 
I GRTIGM prety Seeisccme eee ce a tects ee emnee 
@hramlev ose e-o2 5. ee eine TR SOO) |e isplG2e eee cites 
DSI eo So eee Ce FOCI | sea tel (cer cue ree | 
[DIMENG Se ARR Be DOE D Oe Ses 850 DOM sass Seer 
IMGCINS CRS 2 5-2-2 Sac cec selnecee eel eeeisete 
MamMiste cusses. 2 5552 ea eee | 
MUMSOIM scabsoabodooereadaoa||sooobee leosbosc 
MMenOMIMeC Cz =. 2. = occ ose: laser | eons Wee eee 
IMMUIS EMO Msn ae. a cesec mete Gemeente eee | - 2,900 
SOMOOleraiti os -a-aay-eecan | Saearere| eee 665 

MOtaler eee occ merece eee 2, 650 212 | 23, 865 

Illinois: | | 
COOK afon eo eee ee teers see 5, 000 
LO RE Er ape oe cer Eee ees | 5,820 

Motallee tess aes [Eases eee Sebi 10, 820 

Indiana: 
TUS EC(D eg PS Bp I Ie eel [emer te | 1, 750 BD are claseses 100 Qu ae eee ee 
IU GH OLDIE AD) os ee eee acre Sse Re net esl ee 6, 600 Reo Rabies el fs at A 15 1 40 | 4 
ORL CI ae Seren Soe eee ate ieee eye | Ste we eters 590 Tis Reise. Rees GSSeteb el toboseal eaten meneuse 

ROAR Beate eccaatte 3c eee | Sete ete estes 8, 900 WA alleeegoerel pease 115 10 | 40 4 

Wisconsin: 
TSR AN ae aOR OSE Hee el EE Sad One ese lS ecrsaee| Pao Nestea be nani 51, 850 | 3,323 | 18, 240 797 
IDY610) Oto ie BR erG Snes Sonos lScee coe Srocces Gsremenc Eeeora Siamese Seesns 2, 870 154 | 29, 910 1,354 
KOM OS Waters ees seas wee = | seciccell eres one S O80 LOG] SEI Ree IS See S| 2 See ell eee eee eee 
WEVONUTOK KOTO sca abBer socee hence ae lacoste DaSeBors Peeayseol| acre aes (Second SoesercnlaSceancl 3800 9 
Nigioheeh( saat a eetereseee koeeeee Seececel Saree rice semceel Ecce see 8 1, 500 Teaa\) abs trtai) 95 
IMEC re st ee con tac acselkecmes st 29240) S86N Sones = | ered oe Alesse Aa vote, eres ail acces Ree Pee 
Oconto ne tases = ee |loalare a1 lSotosmallecoonaad] boeodd |sassnee Pecreqess 9,125 528 | 31,325 || 1,632 
OZAUIC Oto) ect asso ee see {hvac store WSOSA200IN 264 ee sear lPeGeual |Heascees| pesaocc |e apmaistera al Rotreeee 
IACI Ome Ae acne naar on ce hens Reece les seite 5, 820 59u loses ee ee - Abe shon See en peaeaaaclesaoscs 
Sars vous) Nance ceeegenborce occnee leceeace 7, 360 Re Saseeke peer eee eee eee De ney ty 

MOU ey apa ear see's Bee eee eice'a (bese | 79, 920 bYAU Ie arostel eno 65, 345 | 4,080 | 81, 525 3, 887 

Grand total ssie<2- sees: 2,650 | 212 |119,505 [1,509 | 900! 18 | 90,634 | 5,205 Be 483 | 11,765 
| 

| Sturgeon. Caviar. Suckers, fresh. | Suckers, salted.| Trout, fresh. 

State and county. | = | = 
Lbs. | Val. | Lbs. | Val. Lbs. Val. Lbs. Val. Lbs. | Val. 

| | 
Michigan: | | 
PAM GPa a crmsts ccis/sctate 5,100 | $360 530 | $402 7, 300 P7Galancveeeoa eisiocsice 8, 235 | $523 
JATUTEUSD 6 SS ES SUR He | Dope Ste Ge Sene Benen laspece baer taere io camer ome memo nemo 3, 480 221 
ISS10I/7 (cae eee ne eet 300 20! lees |/scsce 8, 400 AKU Sy Riocadcoal aouemoe 310, 640 138, 771 
IB OMGIG I ys a= Scmorec ce 9, 925 625 170 150 8, 395 BOO! eesraiaietestoileiacierere 459, 564 22, 963 
Harley Ouse ss 5s icesysilia-sereicta| Stopaniersst Sere wisi ois See ~ Nee eenie saat eens = 140, 370 |$2, 834 |1, 097, 343 46, 045 
LDS Ne ae eee ae 5,067 | 308 84 54 270, 272 | 2,500 70, S00 | 1,698 283, 312 11, 306 
| Dyaabon\eyr Bcrsee eetoee 685 Ol aera eooes 12, 000 100 6, 275 150 124, 800 6, 093 
(GresmeVeL INE WeigsGloen lence Seoue eaeorl Eaeenen teeta ee (ie beso | SC a 35, 765 1, 668 
NHCClUNAWa- cet eae ae | Scstaet® Bet te Total = Se Al Sea 80 | 2 |- 14,420 288 | 157,020 7, 615 
Wie ckan aGesee meses se 10, 290 DIG) ae ~ aes |acnce/- 207,370 | 3,432 | 169,600 | 3, 641 253, 385 12, 550 
INTAMISTCE seccncs-cee ae pees Sao ae OO Se Rote aeeee. [epee aia eespeeamre cstell Se ohare 142, 200 6, 200 
INGOT? SeeBESenceses| scaeene cel — 3) eater [See 2,315 36) |Sacenesealeeeee 129, 970 6, 550 
Menominee.......... 910 Gbahe st Sale eres 8, 390 112 64,500 | 1, 230 40, 700 2, 005 
Muskegon ........... 2,900 178 300 195 19, 040 DBF rc aey epee ser 5, 470 334 
Oceanaees=<sos5 feos 3,200 | 240] 300} 210 2,000 | Di esa conael seenoee 20, 980 1, 055 
OUbaW a sacs s5 215 scleasees AER Al erereete yarn oe 720 (SW ae omoeadl Sacae ate 370, 600 18, 724 
ISioli(oya) Kei Nithieesoneaeas 1,003} ,52 }...-.- eee ae 12, 000 176 | 115,700 | 2,603 | 641, 252 32, 020 
\W/airahl S vb derol same aac 800 | 53 70 45 270 6 jrtetcececfees ese 120 10 

SHONNGTIIS © ea em |40, 180 2, 452 |1, 454 1, 056 588, 512 | 7,153 | 581, 665 |12, 444 4, 084, 836 | 189, 653 

Tilinois: | 
Cooke Be SRSA se eee ye eal Sera (ee 1, 400 SOnl eens eine Ie sais 600 42 
Uap) Sain oo ete 99 | 6 12 S 5, 750 TPA ee S88 SABA oeaeico 198, 189 10, 859 

ARG era shay stora’chere.s/=e oe 90 | 6 12 9 7,150 MY acs eh ace) joueecer | 198, 739 10, 901 
aaa — eee eae ooo RRR SS. 00—0— aon wu. «a= —. 
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Table showing by states and counties the yield of the fisheries of Lake Michigan in 
1903—Continued. 

= Sturgeon. Caviar. Suckers, fresh. Suckers, salted. Trout, fresh. 

State and county. ; j | 
Lbs. | Val. | Lbs. | Val. Lbs. Val. Lbs. Val. | ~ Lbs. Val. 

| / 

Indiana: | 
RIG eer be see a 2,875 | $207 32 | $21 3, 305 $58.1. co8seee| seoeeee 3, 155 | $206 
PiapOnbera- oa 2/12 440 | 33 12 | 9 2, 950 CON Bao seecer peficieees 72, 687 3,575 
1elonits) op eee eee | 270 | 19 )------ |------ 200 3) Gassssees bats Se 590 3 

——— Sa | ae eee 
Xo) 1: See ee 3,585 | 259 44 | 30 6, 505 128 x os oeaeachose ee 76, 432 3, $18 

Wisconsin: | 
TO Ve RR OCAC EE eet eee eS eerse |e eset 925.790.) 9,735) |acecdeinccllance ataceecee Sete eee 

19, 900 224 | 173,700 $4,582 (1,047,063 | 46,330 
Ae) eer) Ree Mec me 144, 906 7,055 

1, 650 Popa ere mesa 411,492 | 18,942 
, 696 10, 089 IO. ceetae es lees 741,234 | 36, 894 

: 221, 330 | 5, 370 3, 400 | 85 66, 535 2,996 
3: 5 3 11, 750 220 jeeoecses|--cee--]) SLOPSA9AIE ss 1845 

Moanitoseuss2seeee see 25165 | 13 42 25 | 321,475 | 3,367 | 25,000 620 | 1, 490 74 
Ozaukee 22255 52 eee se 308 22 3 | 2 2, 500 AG) | oe eciemays = aeeeee 401,364 | 19,623 
IRSIGIIVO 2 dew sas eae sate e feces Nopeiey cas cil nvorererata (Sessde 30, 625 MOS» |e aaetstas s shaoe tee 133, 045 7, 450 
Sheboygan.........-. 180 ANE rope fayette 16, 500 To RRO ap Ae Mes kaas | 787,438 | 38, 631 

TOtgilers seniioeceece 10,995 | 691 60 36 1, 561, 609 /20, 109 | 202,100 | 5, 287: |4,595, 416 | 221, 840 

Grand total .-...... 54, 850 3, 408 (1,570 1,131 2,138,776 27,531 | 783,765 17,731 8, 955, 423 | 426, 212 
| | | | | | } } 

| Seep | Thite-is 
Trout, salted. Pee | White bass. | White-fish, fresh. W ae 

State and county. 7" } } 

; Lbs. |Value.| Lbs. |Value. Lbs. |Value.! Lbs. Value.| Lbs. | Value. 

Michigan: | 
AMeg am Von ese cee iciowe 12, 100 $889 |. See eee 
PATENTING, comics cierto 6, 300 B82: |. Sscee eee eee 
IBENZIClos yece Sees rai 138,600. | - 7,429) 4205-2286 |icnecoce 
PBECTICLL 2s oajetelsisveera 8, 075 657 in-ear 
Charlevoix: 2262.5 =5- 563, 372 | 84,157 | 8, 927 $483 
DO ltan = se -mose generac 143, 361 | - 8,544 |} 14,400 84 
Dred ee (st ee ee re 161,425 | 9, 432 50 3 
Grand Traverse...... 05,000 | 3,159 85 5 
Leelanaw .:.......... 116,350 | 6,248 | 61,850 |} 3,534 
Mackinac 2252 2:.2.2-- 151,201 | 8,105 | 47,900} 3,011 
Mamistee: jat-2 52. Js 52 4,160 2 ea ee 
Mason 22 s-c.2s7o-ssee 1, 340 a SeeEaa paSoees 
Menominee .:.......- 10, 350 | 673 | 2,000 126 
Muskegon TOO!) 5 Seto Goose) eee 
Oceana 250) 460o) 5 s252 5 <|osceeee 
Ottawa 60,1) ie 0278) ee Se ce 
Schoclerait 
Van Buren 

(Pola sess eee 

Illinois: 
WaCe soc knssecas ccs 

Indiana: 
LCS CW eee ee a ae 
ADOC cas cee sie ese 
IPOGLOR: ha ccevscnye recs e 

Rotalanee cee tes 

Wisconsin: 
BrOW De sono cs ction. esecotetnte ote Reiersias ePaper erates 
DOOM see o eee cease 17, 400 O39) | ues 
Ken Osha dec scse cocamotet nave ces Po secae ol cece mes | 
Rewalnersos.o-6s-2a|scceeeee | RRs [eee rarer 
ManITOWOC St 5c ecco fas aoe ce lanes ct 40 
Marinette. .-.---2-c-- eeeecos See aes lease lec oc | 
Milwaukeer no c-& sacalsece =o annem Sericaae acecme 
OCHNUO ose ee aidceetenlanoaeees fis fais aratets [ets ocevers [eccetees 
Ozaukee | | 

Sheboygan. ........-- 

Total 

Grand total 

eter e Eee 777720" | 

| 17,400 939| 160| 36| 300] 9| 42,979 

9 | 17} 400 93, 876 | 4,219 | 169 | 
! 

15 |1, 850,032 /111,403 122, 212 
| 

3, 064 

| 7, 246 
ea 
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FISHERIES OF THE GREAT LAKES. 671 

Table showing by states and counties the yield of the fisheries of Lake Michigan in 
1903—Continued. 

White-fish, |White-fish (blue-| Whitefish | whitefish | ,,White-fish 
: smoked fin), fresh (bluefin), Congjaw) (Menominee), 

State and county. : ? : smoked. gJaw). fresh. 

Lbs. |/Value.| Lbs. | Value.| Lbs. |Value.| Lbs. |Value.|- Lbs. |Value. 

Michigan: 
BEIM Ao; Nok aga iee nee 15, 300 MOOS, O00") AssOOn = = SOOM PP2B pene seeierel lemon 
BRET Mares sis ee wae ote eeeniloe ek aie 1, 200 AON isos 2 ors | acipcis.e\| seins Satara |= Sela s oral) ose else eet ne 
Gia OV OURy (ook ons caiet see cleeeeeee | 29,675 | 1,253 | $55 
WMGisetes see ee, neo ania ke | bane ollie cee selina einen atc bieniscaaliahisanec 744 
AMO Be cco oe sae oem case a eomacmac nonusers chiecse-|aoekiate| | leeOOn) ISBN Nocce ctaenisageeere 
CramOcETaAVverse - 0c 44|oser--| Me mie 5, 800 195 sia 
eclanaw :.........-- 350 $35 | 21,105 923 terse 
WISER see oe See cone Soe steps 18, 300 780 [eee 
IMERSON Sn. os ose cccaloce se clesmne2s HONGSON dil 2s aa ael ectoietanny | heehee ee een ek eae ee eee ee 
Menominee. eto s sa eee maces 18, 640 475 Bessie 
(QE Tea see emcee! Sco lexan 600 30 | |benesee 
OULaWel eam cis ceo en ce oleae tee onee 693600 kB DU) | ao oaeheed Er mbes sal san isreeteters [Cesare {epeiseceate ed eae ees 
Schooleratt 222-2 5- selene macle ema scl[Sadecisocs|beesadae 557 

si LYG) 31th es Me 850 | 35 | 231,200 | 9,580 1, 396 

Wisconsin: ine 
ldo eet Sane eae Bocce Reeae sel ONE DEO) AS a Wy ol be ihe see el bee ee 43,700 | .1, 244 
NGO WAI Ce er serie lioietatero reece | EG): | UGE be poad | leeremed| nc sedsed)\seocace 4, 600 110 
MMBTIMNETLG= tees eec ca scese lace see ILO 7i tay, eis Wststa)9 ees men hokece etc koaes Sees ae ee meres ea thease: 
Ozamkée MS sess nce: seed) See S115 500M leis FOAL sa Denes OREN [ee ese ed [eC erates | ea at 25, 575 658 
AGING eres sone ese wieriseiclsocee 24085 NER Z EBS | See ee Se ee a aes eee ce | eee Cree 
SHEPOVEAM ec soc epas| bce leases 5, 599 Deh ae ees Paice staal eis alae tote tore arora | eet oe ears ree 

Butea cts scisenene telece esos seal 400, dod /MAT GRD eee Tas oe eee Ne gees) Bab | enol 
Grand total ........ 350. 35 | 631, 664 | 24) 562 | 3,000. 300 | 186,505 | 7,809 | 119,834 | 3,358 

| White-fish | , a, | Yellow [nace 
| (Menomi- Y pe eid perch perch, Crawfish. Total. 

State and county. | nee), salted. Ge salted. 

| Lbs. | Val. Lbs. Val. | Lbs. | Val.| Lbs. | Val. Lbs. Val. 

Michigan: | 
JNU ASE ene ee Sy Eee |e nee AB OOOTIPI OSs een emcee cise Hentai. 108,040 | $3,776 
AGL UTA eee net ee ei Poe enters pence [ates ee ietae ol bere ctans alls cieieyeee jShBa4 Osu eal aneace 9, 780 603 
IES 077 Oo Sees eee Aa56) GEE ECSEe Mabe 2: Goose Sense eerare) Mreineens noel eeeiae al me sere 476, 740 22,348 
IBEMEIOI acne eit oleic PON =| MASON eaee baal aotse la sasee ol eaeeees 531,262] 26,261 
Charlevoix 7.425. 2.- 13,025 | $455 69) 2000 ot 238i Seeemctaae hs lemere eee eenceies 2, 153, 663 96, 204 
MCHA eee eee se coasts obi eles foe 30, 927 55 Ba SS See (MEPS ese a crete 1, 731, 981 52, 250 
LD CUITENC he ea SeeaBaere Bee aos) Ecoee 8, 260 209 328 Sohal aseccr eed Renee 314, 828 16, 087 
Grong=Praverse®.-. (2520. ..-|so.0.- aacssn sss Shao sel Gen aO aa Iaeeeel aman beens 104, 710 5, 282 
ee Glan n 2S oo ace cee kelien oaks 1, 000 fo a erence pete at ee See 387, 255 19, 398 
MA CKIMENG 6-5: Shonen 62,660 |2,810 51, 050 ADGall = Secs isc mel ceemeran ac saaers 1, 151, 296 39, 390 
MSIMIRNCCE S28 Scccede cee ele netee 1,050 AZ. Weare ns lates | ete eetael ere ors 175, 050 7,606 
IVES) SVB ete rata fa aay nyse lesen lm leheve ele teiove ines mastate tal misinissooepeil icine ailiamimme nivel eaves occ | 207, 935 9, 676 
WEETOMMUNCE 3225 cols donee ae ce 8, 870 SOR OR 200 Rede rae cataracts. 3,605,000 | 90,516 
MUS KEROM: coe tc sonal eee sealmerees BOWIE Delman s\n seers ericjes| eielese setae | aces ae 147, 595 4,144 
Wee ase eS eo |e ee a eee 150 CO Le ei |S ese Seed (Re 37, 580 2,125 
MOGhAKWiaS San a'8 Ses cca | Se 4, 450 [iy eee BOM Ad DACHaeee Gasca se 890, 470 41, 244 
SSSeUIRCVe CU 7) i eee oie PA ne Lo |e a | eee Re ee a fee aoe eae ees 1, 221, 301 63, 110 
Wepre. <5 Seek Oa eee 11, 180 ABA Ne i a ae Cea ee eae advcose 135,990 | 641 

Riocaliesoe. ce sac 1, 625 3, 265 287, 442 | 7,060 | 5,528 87 wens een |oo=-==-|10; 268, 476, k 500, 661 

Iiinois ae hil co SiGe eae 
OO Kener Ged ep ce enlon eel eee LOD 270i CG OGG. estas oo ae wersyailise ta e-eie oslllaete eee 2338, 050 8, 097 
MAIC eee 2 oa| ween men| sect: CUES Sh Ny Se oe Iepene, Peenaaeens Bee 364,639 | 15, 632 

matadercen sc.) Janos sce (eke | 266,808 | 8,960 |..... (oleate Sees eee __ 597,689 | 23, 729 
Indiana: Z Roan | Ter = 
WED eee aan Sele eee eR aeetae eens BRAGS Ha Rage) cect jaca aoe cata ereriewene 96, 902 | 2,940 
Ibaponte's ssc caso cleseme ee coee ALEC UB hes | '<10748 eae tsps | eae ae | ee 201, 860 7,400 
POMC Hoss <252 2005) eaouceclasooss 5, 700 U0) |e eeeee scecp|/ssscoses/essoe aa|) Sed 460) eal 

ORAL 7 2-5 -\- aaeate DA GER BE es ee ae Beh ire | 310,222 | 10,691 
Wisconsin: i | ai i 1h, rn | ae 

IDIRON ites oe EERE ESE Poe Joace le ose LDS ROBO NEOs fake | aseen cela ne 236, 784 |$7, 657 | 3, 464, 434 68, 721 
WY GOT Seas sissin aialn ae S's 68, 800 3,119 GLOE720) 1995302 11D AGOO! 244 whe ae Seco 7, 886, 671 2138, 826 
HGEMOSHAY 3. = nse aalesaek eeeleesecet? a8; 000 (ees Bee ie Seer ee cemoee 225, 415 10, 058 
IRCOWPENTTACE) «)ee(aiactall coer jotal cece 600 Te eee Ney ciets|=r ere are Poorest 578, 862 23, 510 
MAMILOWOG «Se.)s 5034.2 ekieree leases 7,450 PA eee ones [Ee oo PEee nana aaae re 954,842 | 42,326 
THES CRORE Ry ee ere eee sonar OG NSRO MITES, eves coats: florea oath oe 996,711} 27,387 
MU WAIUKEC: . se sn:c| So eeeld|- sscce | 16,800 670 1, 234, 740 55, 007 
NOU ONOM en So Stine ese eooes eee | 523,400 | 7,343 1, 986, 027 31, 672 
OZAUUCO haere aie nnicn:ai eke ee iatenl| Samans 37, 295 651 744, 481 80, 878 
ene eee... mac |t centeeel once! 71,325 | 3,353 343, 603 16, 263 
Bib p yer: 2s. 2.-}- 0s neon ASTD |b ie nhs) od eae _ 987,325 | 45, 811 
MOtH 22.2.2... 68, 800 |3, 119 |2, 622,815 /43, 846 |15, 600 | 244 /244, 464 | 7,897 |19,408,111 | 555, 469 
Grand total ...... 144, 425 |6, 384 |3, 292, 260 |62, 910 |21, 128 | 331 |244, 464 | 7,897 33, 579, 498 j1, 090, 550 

1 1 



672 REPORT Or THE COMMISSIONER OF FISHERIES. 

Table showing by states, counties, apparatus, and species the yield of the vessel fisheries of 
"Lake Michigan tr 1903. 

Illinois. Indiana. | Michigan. 

Apparatus and species. Hapon te. Lake. Benzie. Berrien. Charlevoix. 

Lbs. | Val.| Lbs. [Value.| Lbs. [Value.| Lbs. [Value| bbs. [Value. 
a | | S| eee : E 

Gill nets: 
HICETIM Pace sas = eae 118, 200. | $728 G33820' || $203 ees weiss e = ase =| sles aie onl eee ene ree 
Ling, or lawyer....-. 4, 000 4 2) 109 | at tl SBR eSOS pasnecs 1,000! |: “$2407 S24 ee eae ee 
Suckersigccssmece-< acl 8500 |) AA Shee te ae ee | ce ee ee SS | es pee 
Mrowteireshit=. 22s. a- 171, 312) |3, 487 | 196, 244 0, 718 |170,500 \$7,050 | 439,750 |21,886 | 947,188 |$39, 637 
Trout, Salted! pesca ee ale seer chile ein loo ert eel oda rereroneca lle cesere Nel ease eter eer eens 746 24. 
White-fish, fresh....| 750 | 68 |2:....0..|../2.2. OTA OCOM Noe 71 On| eee emer [eee 432, 492 | 27,469 
MVhite=lish: salted sslit~ a2 lsat 23 Soca tee celles - Diesels ore eruele oll rerio ee. =| cr nie ele | eee 3, 927 | 158 
Vidor ov dolkbicrion a |aaneeas| sees sel Sosdeaces Issoness 18, 800 610 1, 200 49 29. 575 | 1,249 
White-fish (longjaw)|.......|...... Vereen ns met 500 98) |, cence ee 183,100 | 7,670 
Yellow perch .2..... (ipo Calls Ba ey } 168885) V20E NL ola eel. See alee ee |e eee eee eee Seas 

TG {all eae ee aoe ‘94, 612 [#380 | 211,957 11,193 |291, 800 |13, 393 | 451, 950 |22,180 |1,596, 958 | 76, 207 
| | 

An oKigan HconnaaeN: 

Apparatus and species. Delta Emmet. Mason. Ottawa. 

Lbs. | Value.| Lbs. |Value.| Lbs. | Value.| Lbs. | Value. 

Gill nets: | | | 
RETR Sees sae = reece ee A GLOM ap l gn DST ere tte reisial| eyactatsral= 20, 680 $860 | 431,000 | $18, 741 
WINS AOMMAWV CL... seo ccc noes = See eeee cee te ccc cm eeleessmces 2,700 22) kc chee csc eee 
Suekers os 5025 cige2 2 asheisicys 168 Br ee eee ell Ae aeeees 415 9: | SSaak sec sell ote 
PRrOUtsLnes hee = sees sees 122,996 | 4,427 1, 200 $50 31,340 | 1,680 | 332,300 16, 684 
White-fish, fresh .........- 45,073 | 2,761 | 4, 500 240 1, 080 69) | cD Spee peeeceneete 
WMani@aaiay (Goat ibe) ts oo aeellene eae yoelleadecaac Vascts, 2eseietere clllseracs ayers 50,980 | 2,125 69, 600 3, 050 
White-fish (Menominee).. 6, 689 | care (eyevey sie sie levees e etsy letereleiare @tave ll reyes etal peteeneeraiee oes ae 
MelloOxvepeLchite seem oe 323 5 | 200 OwWibpaeseooes|laneercasoscoseanc: jorccttss 

Rota s base. eee eee 222,859 | 9,022 5, 909 296 | 107,145 | 4,771 | 832,900 38, 425 

Pound nets: fi | G 
SturgeO messes ess ae cecicar sal scerse esos nilnvasereece 8385 1G) Hs sccrardsies cll ates ciees [> sie erate seein ae 
RTO Ute Pee ese sect ek a oe ae | 10, 800 BBO. Woccnsaces|dosece ae Skee ee 

31, 200 D680! sa coes cel be nee eee atten Sees 

DB: | Di WAGE | aco -pereestell ears ete Siete este | eee 

48,235 | 2,442 | 107,145 | 4,771 | 832,900] 38,425 

Michigan—Continued. Wisconsin. 

Apparatus and species. Se ehoolerant | Total. | Door. Kenosha. 

Iubs: | Value.) iubs: Value. | Lbs. | Value. Lbs. Value. 

Gill nets: | | 
ENCTRIN Pieweaisene ccratsee sels 1,382 $52 500, 622 | $21,240 | 226, 664 | $6,509 16, 250 $715 
Mine vord@awmer®.2os.2.6.-<| 665 6 14, 865 DSi lerisievee etal | ardeee cs 2, 800 96 
Suckers et Sica a clses cel 6, 540 102 7, 123 0 Eneseeeopeencms Mane sacroc Osten = 
rout, fresh... s2s..005.s54| 556, 590 | 28,302 | 2, 601, 864 | 119, 676 | 327,465 | 14,027 | 118,594 | 5,792 
OUI Sa lteCGs see eee Hoe Sarees wide cies 746 D4 Ny eee |e Se ee 
White-fish, fresh .......... | 249,714 | 17,328 8389, 789 63, 577 2,470 155 19 2 
Wihttestishealtedsssss ste lle eee sees Laeenta 3, 927 TDS* |<. .o8 eee tote ale eee ae 
White-fish (bluefin) ......!...--....- jsenomace 165, 155 i OSSy sean Joe seen cele sere eee es|eceenes 
White-fish (longjaw) ....- ETO Saag ane eH TSS 600'| 7 6OSulice ona: = Slee ee see 
White-fish (Menominee)... 30) i 6, 719 240 2, 400 (UM [aes AA cSooe 
byiellowiperchitescceese eee = eee aera 523 Mn eeke nocd focneeeS = [seeeteeees |--225-s 

Notale es caccwesecceces 814, 921 | 45,791 | 4,324, 433 | 210,085 | 558,999 | 20,751 137, 663 6, 605 

Pound nets: | 
Sturpeonisash asec feces be eae eee So ewe | Seen 335 16 
ADTVOUL eee ance Cte eae ote eee eee ee 10, 800 450 
WiHIte file eae oe eee one tans (A eaereer: 31, 200 1, 680 

Pot esas eee acel| e eeeeee aes 42,385 | 2,146 

Grand total: ..--.20.22-. ~ 814,921 | 45,791 | 4,366,768 | 212, 231 | 558, 999 | 20, “20,751 | 187, 137, 663 | 6, 605 
J 
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Table showing by states, counties, apparatus, and species the yield of the vessel fisheries of 
Lake Michigan in 1903-- Continued. 

Wisconsin. 

Apparatus and species. Kewaunee. Manitowoc. | Milwaukee. Ozaukee. 

Lbs. | Value. Lbs. | Value. Lbs. | Value. Lbs. Value. 

Gill nets: 5 | | 
GMM ee co cincsoaete eae 46,580 $1,720 71,838 | $2,507 188, 268 | $7,501 | 167,019 | $6, 625 
MATE AOLPL WIV EL 22 snoe ae oa Var eee ce sD onneee pet oeeeetec lodaseood 24,390 | 312 11, 240 | 94 
SUCKCISGEE Sc. oes cce ins cece temaeot cee Serer 139 | y Jal EEA Cy [Stati (eae e se [Pence es 
PEO MUAINeSHS. = )- 2's 52 sce 25 = 108, 854 | 4, 747 846,062 | 40,750 | 271,787 | 12,800: 
Waibe-hshreareshis sec sates eens Bie Seeks joss cae laacepoee 102 | 10 1, 435 89 
WHET SaT Gopher Tuel fyeeee eo eae acs ol REN 5 ol tae See ge eae ON ee Ieee 24,335 | 1,141 
WiHtite=fshs (MemOmIMee) alesse Se ceaice. eter tele otc stee seems ce ae crecreemaelumias sare 12, 500 | 325- 
WEG OC RO ee son aaeeera a oane acc SNe mee Enmore aes ieee 1, 200 | 36 24, 670 430 

AUGUGI So ee Somme aeoecE 121,580 | 4,745 | 180, 831 | 7,256 | 1,060, 022 48, 609 512, 986 21, 504 

Lines: Ie Spang tae es | ig 
PANS OLM AW. Clr saat oe Sea see cecal ee neta eeraarnael sacl eee | see ee sees fete ahs 7, 700 68 
GIR OTT aegis ote Oe RI TS er lea ee | ee |e eae rs 97,500 | 1,658 

Shope Mase See tw al Carclt wt olan eee ed|Deke ah pd eee ASene ames ec pee 35, 200.| 1,726 

Grand total ..........-.- 121,580 | 4,745 | 180,831 | 7,256 | 1,060,022 | 48, 609 | 548, 186 | 23,225 
| | | 

Wisconsin—Continued. 

; —j Grand total. 
Apparatus and species. Racine. Sheboygan. Total. ; 

Lbs. |Value.| Lbs. |Value.| Lbs. {Value.} Lbs. | Value. 

| | | 

Gill nets: | | 
iE [Pe Siactt tea ats aale U h re e e gm eg een ae 6 131,131 | $5,145 | 847,750 |$80, 722 |1, 372,897 | $52, 943: 
Thing; or lawyer ........--- BS), SEG ee Soaeene eee eee | 48, 830 5b2 | 64, 295 883. 
SUCMEIS| Stee 1. caee nese cher ceenne eae [Sesame walieecesciees|Oas alee 129 | 28) a7 12>} 119 
PrOUpinreshie wes ace emcees 71,269 | 3, 9S0 116, 638 d, 694 11,935, 610 | 90,825 4, 805, 030 | 224, 706. 
Proubesdtedise c= ees esec Save cmccks Pape teeter oe meteors wiedle Seer eias Wena b ce eeteees|aace 746 24 
White-fish, fresh .......-.. 10 | iO Wane Ne RP stan | 4,036] 257 | 844,575 | 53, 902 
WW. biibe=nshesalteds so Pt hey 22 22 225% eas hes ly Se eR eee ate b aan bc oesaacne lene aeescl 3, 927 158. 
White-fish (bluefin) ...... 62,085 | 2,930 5, 599 225 92,019 | 4,346 | 257,174 11, 429 
enters hn (LOMOT aE os ae cneis See ccicin| cette ose eee eine eel re eal eee iciecerey le aremera = 183, 600 7, 693- 
White-fish (Menominee) 14, 200 385 | 21,619 625. 
CILOWEDENCH: 5525. eases pene = sos ace 25, 870 466 | 32,781 | 681 

MOUs sec. saaaveis arsine 138,705 | 7,021 253,068 | 11,064 2, 964, 154 1127, 555 7, 594, 256 | 393, 163- 

Pound nets: 
Shame eaniese sa. os esses ssc Be ac Saves Late EC en pe UEP ce ome Ow ee ee 335 | 16- 
PIE OG pene afc i's < ciotes Soe seiate (eaneecnapal deasencs Sasppyaddallasoances||adscsoncce lodssosee 10, 800 450 
Wihnite=fish es 55.2 9-0 5 eS enlbumccisan cals nse eicemae sous [oececcee ieee cere ree |eeee eee 31, 200 1, 680: 

TNOIST SORES RE Bea eee aos DRE aoe MONE Mele hee ens [eae Res Seas eke ree 42,335 | 2,146. 

Lines: | | 
OTE OPAL OT a12/-\accia opal seiot aaa tevcicnee & 5, 560 | 42 | 183,260 | 110 13, 260 110 
AUROUE, 3 = sean ge sescasnccegbs asesecouce |ocesoesc 352, 900 | 18, 962 380, 409 | 20,620 | 380,400 | 20, 620 

AUS, he co Se eee EO ROB EOEIE Peewentomres eel 358, 460 | 19,004 | 393,660 | 20,730 | 393, 660 | 20,730 

Grand total 222. es. 5.5: 188,755 } 7,021 611, 828 | 30,068 |3, 357,814 pe 285 8, 030, 251 | 376, 0389 

F. C. 1994—43 



674 REPORT OF THE COMMISSIONER OF FISHERIES. 

Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Michigan in 1908. 

Michigan. 

Apparatus and species. Allegan. Antrim. Benzic. Berrien. Charlevoix. 

Lbs. |Value.| Lbs. |Value.| Lbs. |Value.} Lbs. |/Value.| Lbs. /|Value. 

Pound nets: 
Cat-fishand bullheads 275 $9: clo mibiomind erie e cl Pee e ie aellebya e-file ce, crac eae ee Se ee 
Fresh-water drum ...) 16, 000 MG Ostia des cle [fapets sre amet tetesmes siesste Meiepernee 3, 900 tA22o I eee Bess he 2 2 2 
German carp..-...-.-.- 1, 900 a RUT ee a ease ease eee eS lara ie 1,270 2s spate | eee 
Herring, fresh.......- 1, 900 BD soso esnca'rcl sta cejaca:cil stave vorccoiel[ Sree eocpevell x oresre cove = | meee eae 
Ling, or lawyer ...... 600 Gif 2iatie oo 0: 2il eye lore, 3 <i] we ecias'Ssl| Sani ersifies eee lle cee eee eee eee eee 
Pike perch (wall- 

eyed), fresh........ 1, 000 Glhallieciercetsiesal| eee ee [Osa Seton ee eset a ee. ee oe ae eee eee 
SpuPmeoneeen senceeene 5, 100 SOON taree ale eee 300 $20 | 9,855 620/122 Bee ees 
(CE a) ee eee eee 530 402 De. aje-arsieisl|ls ce nisie.s @latenieie.c|| seteeeets 170 OE eeeeeeers al le coocrs 

Suckers, fresh »......- 6, 625 HOW e eeosterere lS royeires 8, 400 105 3, 225 OQ a yeen cee ee eee 
MrOuUb ses) se es —- - 2,635 135 720 #36 | 12,640 567 1, 200 7; 15, 500 $675 
Wihitelbass 22. etccee- 100 Gi. 21a(a'sr= Sloss Natateroaret='| stele ste. Sel [lS wie Steratcll siete Sere nee ae Sree eee | ea 
White-fish, fresh 7,700 | 506 1,300 72 | 14,000 671 3, 675 305 67, 000 3, 800 
White-fish (Menomi- \ 
TCE) pe MCS Were ateye era al aes [pesos = |ps86 cel lenostes | sobqqsnolsodse soi sq-s5cneoSeose- 150 5 

Yellow perch, fresh..} 1,500 | 60 |-..---.. ese aes jPooscbcallbadodas 3, 710 179 1, 000 18 

MO teers wn fae wec cer 45, 865 | 1, 826 2, 020 108 | 35,340 | 1,363 | 27,005 | 1, 607 83, 650 4,498 

Gill nets: 
GErmams CAL ):.<r a= -(ai6\llac crcl Hoses clpaacaont Iecssvote stall tenet svete cael ese etciere 500 20!) ociaae el eerie 
Herring, fresh........ 2, 000 AQ) Vac srertoer | Schs 55 Rae oa Bene 53 2 1, 450 52 
erring, smoked. .22.|--....- er, See een|| Caio ars os Ee eRe Are Pre ree nel Naleeeen ary eer 1, 800 162 
Ling,or lawyer, fresh.| 6,000 | BOW Ree eee Wee wc callers sisfoleierell ovectese:a|| crsicieiastera |[a aa tele! | Cental eee eee 
Sucker iresMeno.cea- 675 Oa acpoconal ead aes be aaacme lOc | 5,170 PAU fe eee ee eo 
Trout, fresh ... ----| 5,600 | 3838) 2,7€0 185 |127,500 | 6,154 | 18,614 | 1,007 | 134,655 | 5,733 
a Niwoxbiprashalireye Woe ee Se es | Aaaeniere I siecle leiemmeiosaleid se siete tem sila Sceeeee | eee 42,680} 1,768 
White-fish, fresh ..... 4, 400 333, 5, 000 310 | 17,600 ; 1,048 4,400 352 63, 950 2, 888 
Wehite-fish* saltedss jcra|tn< cerita eine ter leew ces loecebes iat cemoee |eeaiars cpa aveesatermieycinererere 5, 000 325 
White-fish (bluefin), : 

freshie sss caresses celkece enc sascc oul acc c toelinemoces 1, 500 OU eee Ssoocoe 100 4 
White-fish (bluefin), 

SINO KCAL Moscatel vecciesclogicisooae electors Soe erence 3, 000 S00 3c Kae] nessa n| Con eee ee eee 
Vhite-fish (ongjaw), 
PTE See he le We wiciallla ote ee isla | weisjore = a] fate, sietaleverel| lase.c sierscel| une rereretaisce | eceterate eve fee teiace eee eres 220 8 

White-fish (Menomi- 
mee) MineShins= nee aloes ses ee tate dol Sane ASR OSEe Becsesos Mapesgal ocisanns tase ee 1, 600 50 

White-fish (Menomi- Ny 
TCO) eS GCN aera yaya terete seer Hepp = co) sebossee pp bcoce beroocds|-noscctdenoongel|sse Sai LGR Ore) 455 

Yellow perch ........ ice S018 has et Wea S| cae ees aed) eee | Ua | 18, 500 694 50, 605 895 
a) as | —|—. a -_——_—— 

PCy tey leat ny ae ea 62,175 | 1,950 | 7,760 495 |149, 600 | 7,592 | 47,237 | 2,282 | 315, 085 | 12, 340 

Seines: 3 
Suckers! salted ax. ceisiall= stceresw se ieats oe =| (cicteiainne |e eo Stell a eiejare ciel Se ecyeta all <seereeerar | es eereterel 140,370 | 2,834 
Yellow perch ........ \ecucosee lecosconlepsascos \ecocodalicaeoncnellscoaase Bomeemerl ea eon | 17,600 325 

RO tA es he ocactinte qaelleiser vasa | scssecu| ceecs coal acc see Sereno eeeetac le eee see | 157,970 |_ 3,159 

Lines: 
SLU f0 ol ee eeap aeced) | aceo dane esos peecebod Oso soec||so5ccoee||sbeesc4| 7 OW lapsoeaasc||=aceese 
Yellow perch ........ [hoe reall tet dre atl ae ena eee coe eee eee 55000: 1) 187 Ese see eeee 

ZAG Rae ee Late | Sa Ns Sea et ae Peterea Pete mes meee oc 5070) 192:| 2... cc eeeeer 

Grand totall........ |108, 040 | 3,776 9, 780 603 |184, 940 | 8,955 | 79,312 | 4,081 | 556, 705 | 19, 997 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Michigan in 1903—Continued. 

Michigan—Continued. 

Apparatus and species. Delta. Emmet. Grand Traverse. Leelanaw. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Pound nets: 
IBISGIE DHSS Soe senniee ewe ae 
Herring, fresh.....2...... 
Herring, salted........... 
Pike and pickerel........ 
Pike perch (wall-eyed), 

MReseregs ..2 5. asec 
Sturgeon 

Caviar 
Suckers, fresh...........- 
Suckers: salted ¢.-.-2-2- 2 
NO UM SPECS <- Vek scat 
PEOME SAMO oi. 20S cairn 
White-fish, fresh ......... 42,895 | 2,240} 69,200] 4,285] 14,800 905'| 54,500 | 2,946 
White-fish, salted ........ | 1, 400 84 50 3 85 5 | 46, 800 2, 602 
White-fish, smoked ...... ROCHE SOHO RHISHS 5Ogg5| hoon act al BAM tal Eb eeos pera CeaEee mer | 350 35 
White-fish (bluefin) ...... Pes Saye Boa eee ee | Ne ere he PRET A Sg eae < Sa 155 6 
White-fish (Menominee), 

TRONS eee Nee chine ic 2, 976 CEES SSeS eer |RSS SO MSE Se Sere sei ted Maes eae eran (eke 2 Soe 
Yellow perch, fresh ......| 18, 680 PBN RS er a [ee epee eee ee AR aed |e 1, 000 24 
Mellowaperch, salted o..2 3 hence ac accel ote ore 328 Dyllereieres ots orte | naeeeronte eects Meets ate 

PROC aes ache scxserscek.s 1,180, 336 | 30,050 | 124, 433 | 6, 334 26,350 | 1,345 | 134,575 6,729 

Gill nets: 
ISG eSeeioe esas ese 220 Ne OOS SES Se Ce Sa etonea Meme Nee [a aeerenria IER. Die aan ae cae k 
Herring. jresh . 2.252226 31, 507 CG Ae ae she eee aoaae 4, S00 132 | 160 | 6 
Herring, smoked ........- 3 
Pike and pickerel........ 
Pike perch (wali-eyed) .-. 
Suekers;dresh.. soc. ec 
BUCKETS Sel bedi tons ose otemee Criciehece 
PRTOU PRES Dae se secee 
MOUs seule seme = asses 
White-fish, fresh ......... 
White-fish, salted ........ 
White-fish (bluefin), fresh 
White-fish (longjaw), 

Hash Se See Beate ane 
White-fish (Menominee), | 
Pegi es kc seca oases 

Yellow perch ..2:.......- 

dT ROUITEN LS cy Ne aban ee 236, 6387 | 10,083 141, 560 7, 266 73, 400 3,683 | 251, 1380 | 12, 592 

Fyke nets: 
ACID BSS | 5-505 5:00 ss cole: 240 
Pike and pickerel........ 80 
Pike perch (wall-eyed) ..| 160 

~ SUKGINEHS| Sop sopecesoeccosse 310 
mellow perch 2. -.2-.52-- 400 

(0 ee ee ee 1,190 

Seines: f ! | 
Pike and pickerel........ 940 1 8) BeOehab etd Sea odu col ga Seon s Cemmaate RP rn ee 
Pike perch (wall-eyed) -. OPI CE OM RIA Ree eee Mamee Soa eistetere siete eae mes leseeticee ate toee hee 
DLUTLCOM os. 5 252-255 s 53 45 SIs [eis eee ete GSM Serie | Seaceeemacits | ens eee oersasscel Seas~ ose 
Suckers fresh -.-2....-:-- 39, 866 BEE) sodas acne |naoass 24] Saepecscess| esaecad | Hes a ane lo renee 
Yellow perch:..........-. 1, 600 Slee tome sealant eee errr eee ee [aera ae (esac 

= — ee ee ee | ee ee ee _—<— a ns 

Mote nc een cee e ORD GI Ny co G4s [oun cee tenet {ee meee eeremtemere |e Arc sees eee 

Lines: | | | 
BION ipe etic! eis sa Sierasom 20, 668 874 600 45 4, 960 254 1, 500 | 75 
ECG Cae CHT yon sa fececeracrests mscnae ten woman os cnc deal neste scalichuntei 50 | 2 

Bartels 02 eek hee 20,668 | 874 | 600 45 | 4,960 | 254 | 1,550 | 77 

Grand total ...... eee 1,509, 122 | 43,228 | 266,593 | 13,645 | 104,710 | 5,282 | 387,255 | 19,398 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Michigan-in 1908—Continued. 

Michigan—Continued. 

Apparatus and species. Mackinac. Manistee. Mason. Menominee. 

Lbs. | Value. Lbs. Value. Lbs. Value. Lbs. |Value. — 

Pound nets: 
Mierning, fresh... =... <-=)- AS NUM) | e524 ecoongees laacoosoo)|spsasaccas |seeoases 73, 795 $922 
erring salted: -=s--.--— ZA OGON Re 2, 61g Ene rene ers 12 aera | ae ee eee oe 3,317,900 | 83,048 
Pike and pickerel........ 9, 000 72.0 Paeaeer see leaders |saeeoogoes| sum cacdboscdsoncac|socscsc 
Pike perch (wall-eyed), 

fTeshRey so sse sch seems TS GOOG P GISO4S is, < cee rok ot | Bec Pyeee iG Seem ere eee eee terete 4, 925 320 
StUrgeOMseae soem eos ce 10, 290 DUG ast ms oe re choy lat ara vote yetey| steele ete re terete lee oede tee 910 65 
Suckers: fresh 2 -tses -=-- 2073100 | 923 f4825| See ae cece sees ae eee eee lenses 6, 850 90 
Suckers, salted 22.2.5... 2035 GOO ee Qi Ob et Se seers eo arcresera] Uses eee ce laeiemie eens 64,500 | 1,230 
Mrowbetreshi es. cece P3GLOGB8 Ny 7 2OG We cis - Ses eal anave cis aistelf's ciatee re eieretellStetererere lets 37,800 | 1,860 
UDOT RWG ee ones son eseaseos sa eocaas|) soveooenallbsocspodieccsusooduolleona5ee- 18, 100 764 
White-fish, fresh ......... STAC TTB Nt Ge SG Tate oto Stee es eee | earn 10, 350 673 
White-fish, salted ........ AT GOOUN potQdl al So 52 rd ova cc-al| arepacateierer [Siena peel eee ees 2, 000 126 
Yellow perch, fresh ....-. 51, 050 OTA Baa e tec cEW swish ee lalome ste era [nareee ere 8, 870 185 
Yellow perch, salted ...-..|s-.--..- Bee Sceecern eee sanens| snoebar pssecoecen apes mas- 5, 200 81 

Total iocsase oe sh ses See B78 SOA, WP DBN ZOD We Scie, s eyes] Seraielereists |e eecncieis ois | eaterete ante 3, 551, 160 | 89, 364 

Gill nets: ; = a 
erring Tresh 22d cse od roe ewe actece o| de tas ails 8, 440 $3050)... . sees lee noses 30, 800 510 
hingsormlaw ver, saltedac.|-s--s-<-.-2|\esecne <= 900 VB Ne 2 ite creparetatellnie Se acioe | oeis Se oe eee 
Suclkerss fresh: oon otemaac tenes cece se mclaceit eenis Sites lineeceeee 1, 960 $31 1, 500 22 
Prout ATeShi eases scence ek 3, 360 142, 200 6, 200 98, 680 4, 860 1, 250 63 
White-fish, fresh ......-.- 27,025 1, 538 4,160 261 260 14 o| vss 2 ee | eee 
White-fish(bluefin) , fresh |...--.....-!-.2..... 18, 300 NOON secs ce se calenseeees 18, 640 475 
White-fish (Menominee), 
SMOG ssc ce ele ceiste G2 GOONS QSL ss ery-e:a.515) <i etoteteterete asl ie aparseeatere sl eve erener ale ate eee |eeterersters 

WON Teele Sse ceo csure |acodaa aon cleseee eee! 1, 050_ BD, psojnn maass| eae eeisia| See eee PseoS 

Motaercve eS e esses 167,885 | 7,708 | 175, 050 7, 606 100, 790 4, 905 52, 190 1,070 

Seines: rT Tal == es 
Suckers, salted.........-- GBB OOO Ral a4 Brees ee cararclel| oicsrsfeters [eee etexete es steiner |BEeeReoeeee| poree 30 

Lines: aia 
TOU Ga cn eoe ee conn cies = B87 OT | ELS mlerse eaters nora | eee eas | etoteneimeeteterel | seers 1, 680 $2 

Spears F i zt F ees Tea 
ERT OWL eens seo see aoe) 560 Bee Ee eeoeasen Deer aana msmeeacnaliseGirsol lnmocotma bbc fsttetee 

Grand total .......---.- 1,151, 296 | 39,390 | 175,050 | 7,606 | 100,780 | 4,905 | 3,605,000 |90, 516 

. iS ee Michigan-—Continued. ; ¥ ; 

Apparatus and species. Muskegon. Oceana. Ottawa. Schoolcraft. 

Lbs. Value. | Lbs. | Value.|} Lbs. Value. Lbs. Value. 

Pound nets: | 
Cat-fish and bullheads... 35 $e Nore) od Sete 53) oa vloreceig| owed caro] ioe eee | Mane teen Gece 
Fresh-water drum ... 12, 900 193 | 100 | Malle Seenece ees Meera Pecos cose sagccdso- 
erring: dreshiee-. a2 c2ce- 65,500 | 1,284 38, 000 90))/< 705 cse2 Beessess 1, 650 $22 
Ting; ONMAW VEL --<-2. <6; é ER Bere ers Sd 
Pikeiand pickerelin.cescea|  --BOOe | 3 28 eer al Recor oat | aperneseeeettee fie ete rerele | ees teeter et tate 
Pike perch (wall-eyed), 
PRES eee ey 9 SUR TOOUNS tO Fill Sears = ees ee ad ele ogee call Cvereneaerercia | eee once ops | Ge ecereanate 

SoUMP eC OMe eee eee eeee| a ee COOUIN a LAST iee Ss 200) same r20)1 Siac eestor eieetetetala) 1, 003 52 
(Obits aoese ae Momeesme she umeer OO smeDRY ayia ee ee 10) ie SOU ee ee ool baboacicdlsaoabsodoci|bosotoss 

Siekerswineshy sc. cote ssa LONOIO! |e) 22800] eee OOD a Ren aa om eiererste teat peer 4, 260 54 
SivGleers. Salted scare cid tee Hee owas [oats Meee eee Beales sue teal | Syst spereieie ieee teeters tere 46, 500 1, 046 
ERYOUWt IES ae senses ee scl|a ey OPO U een, L240 =O O00 Nl iee a 4500 Greet severe | eer 48, 892 2, 057 
Wikhite-fish treshl: S220 228 | YP e7OON = an sbTe| S475 200 Mt e460 tee cere ernie stains 146, 455 8, 570 
Wellowaperchsiresh-. fcc |/ue 6 9e2007 |) eb 0)l eee el 0 | iam eee lee ee errata | erecta tate leteraleteteteter Sosa gee 

Mota 22. oe seen tacce sey LUG 795. |) 229590)" “2580008 L490) | seen seme teeee see 248,760 | 11,801 

Gill nets: | 
iHlerningy tres! = sesese-s- $640 3, 250 | 65 
Suckers, fresh. ..-: 3c... 6 1, 200 20 
ILTOUt Leslee se sce eee 2, 0S0 32, 930 1, 499 
White-fish, fresh.......... 19 | 27,760 1, 659 
Wihite-tish (bliweim)-treshi|z2e = sacs |ee oes OUOMIIN Ss = SO eeccmer elecmereerars | asc nee een 
White-fish (Menominee), 
ANOS A: Fe 5c oe cee se seca e ee eee ese eae atone terete 20, 440 556 

Wellowsperch nase see _ 20, 000 EGON Beececere spowen dese |anoasnos 

Ota oe iz cree sectaee eisiate 30, 800 1,185 12, 58 85, 580 3, 799 

Seines: 7 a | a er a cee aap al a 
Suckers;isalted.. = 25 5c.<< | Bs eed renee Sects Meee eed eens one 69, 200 1,557 

Lines: = =a a = aa ea a | 
MEOUE Socactenssataanbes Allen see ee eee oe lee ate ce [eens | ee 2,840} 162 

Gronditotale 22ec- eo 147,595 | 4,144 | 87,580) 2,125| 67,570| 2,819 | 406,380| 17,319 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Michigan in 1903—Continued. 

Michigan. Indiana. 

Apparatus and species. Van Buren. Total. Lake. Laporte. 

Lbs. | Value. Lbs Value Lbs. | Value Lbs. Value. 
| 

Pound nets: 
BING: ORGS) Cape Aanemcceeoed eeceseree ktecearal 2,470 $2404 |e. sees al Sees 20 $2 
TEX UE AIKO =e) a es Se | ee | ees oe eeeamoe | 630 $26 412 10 
Cai-ishvand! bullheads --|es-2ee-ces|aesee =e 310 | pL eee eal ete eee ee Sean lpaeeobes 
TST os cic, SR BL a Pe | 300 24 250 20 
Hnesheweater rum apa oleae mee elaise see | 32,900 | 453 6, 615 142 1, 460 50 
GermantCanp -..- Se 2)-2 2-0 |seeeesane lee Sashes 3,170 71 3,145 78 | 2,125 52 
GTN S areSM 2 sce ene 1, 200 | $20 223,370 | 3,263 32, 065 870 | 13,210 422 
lenninemsal tedi sss ssss seal aes senor s ee Se abe 4,108, 300) |102;379 |-..-22...|:222c2: fodantricy ad an| Been sae 
Mein Storm awveL= Sosa ae ae eee oes |S abate mee 3, 500 29 900 18 | 600 20 
Pikerandpiekerel. 222222 |o222ess- 2 Ieee ae 23 7034e a O17, 100 9 | 15 1 
Pike perch (wa!il-eyed), | 
URES Te, ae en Cee Sate en ee OWSSESEIeeGs O49 eee a eee oat ole mar nae 

DBUEULSCON see... case cetone 800 53 39, 730 | 2,428 2,339 164 | 270 20 
aware ce cose assasece 70 45 1, 454 TAODG asec el secrets 125 9 

Suckers, freshiess- == ..02.-- 90 2 499,808 | 6,337 3, 055 52 600 13 
Stirekerssailtedeass geese sceeoe sees eecceiese Bioky ys |. (tht) lesane soenellooacees [oe serosa Cetera 
AL TOW eInNESNe sss nano sel|- eetnee aces there haiee =e 351, 244 | 16, 956 | 2,615 170 | 750 48 
BO WMp Salle doses sana aeesee a eee 20, 930 SSO eR Sas | Se A sige ee 
“Ubioyolh, oie ollnyels ole aeons |beaaesoate Snobedec Dossecpbensd lonccooos| hace sssees lasceot ar 9 1 
AVON RES Of SS toe Grabeel Gee Se cere aan ee ate 100 | Gal Gese atone tet cacealt Sean eas seas 
White-fish, fresh ......... 179 | 11 164, 226 | 32,068 1,320 114 250 22 
SWihite-fsh: salted 25.5.2 -|s<2<.-es= te so Ses oe 98, 235 rissa BRA e Rp eens GHebs daa psaeeoddde\esemren = 
Wiltite=tighssmiolceduwee 5 o2 iene emis te ne nee 350 | Syn Sis oie eee | aa ad Gr aS ee ane 
Wihite-tishy (bluefim)posesc|seseneeacs|acee ese. 155 | Girlee ee Sie 8 |e As SIE ee eee ee eens 
White-fish (Menominee), | 

TIMER EV Ao Soe eee SAB OOO eal Meas EEN Aes 3, 126 | BST RSE AS OR Se ece e Se ole ee linens a 
Yellow perch, fresh.....- 5380 | 14 95, 690 2, 081 23, 275 690, 2, 200 110 
Nellow perch saltedea22\..ss2 2 secsloces cee 5, 528 Sy Al phere Gente SEES Ratn Hocssocoee badeacas 

DG tales yesee socks scree 2, 865 145 | 6,482, 608° /187, 871 76,350 | 2,357 | 22,233 800 

Gill nets: | = eee eae | aay | So 
TBI SGIAD ISS sr= ect ae Bee ete fe See ee 220 TOMS ee roa ees Rem RS ee erese 
(GENE Wig 0s opoee cee asonlpecoorecsu| |spcacded| 500 | AO Neeotnss sod lbeoesded| boccesoseb|osas25e2 
Herring treshe soc. o- ex, 115 2] 103,675.) 2,509 2, 540 55 | 7,500 140 
Hering smoked -s).esnetlasesnse ee les coer 2, 650 C7 Pa een Pie pe Ne aoe eee renee alts oe 
Ling or lawyer, fresh.....|.------.-- steyerecnae 6, 000 HOWE. Sees lniectasecin| Meee | cee 
Hieron Mawel) SALLEG sae oes ne anes eee } 900 tees hase eRe AE aera) ceo Soe 
Pikevandipiokerel evens. ca lsaseeesecelone ce ans | 1, 120 EST Vip ie Pave ee | (ele ee St [he oe Bee an 
Pikesperehs (weall-eyedea|eca= serene eiesce =|. 1,565 PE Be aaoeiscee Cemeennc ceacmweGal Wamwasse 
Suckers*ireshy 65-255. 180 | 4 15, 405 341 | 300 Galton oes Ope 
Suckens salted acess sesens |eecer ee Wecorees 2,570 GO eee 5 eee te noel ol lac meas 
Mrouipinesh. - wae 120 | 10 | 1,049,153 | 49, 095 3800 DS = She atete |teneteiate 
ROU SALe Gs a0 co eal epeee ame eelaaee cise | EW! PERS | Sad cosemaa| Sacooeas| scosaceGec||=opadcie 
White-fish, fresh ......... 110 | 10 58, 933 | 20,758 - 30 3 210 20 
Winiteish* salted: 2 2) eet 2 oe heemeete anne eat POR || Tsay) beceseeonollescuccos||-cesesccs|assoosac 
White-fish (bluefin), fresh|........-.|.-...... | 657840) || 27489" | see eee es sa|isac socio ERE Bene SOS lod or. Be 
White-fish (bluefin), 

RanXKO) GO| Peeeanhem ee cece| oceeacaed maceaaae Seal BWR Sscaccetoed|ooecedos (eeens <a. a emer 
Whitefish(Jongjaw),fresh|.....-.-..|-....-.- 2, 905 ANG aseee eee eeceenee ES SSh aed ecre Are 
White-fish (Menominee), | | | 

TSO eee rele es) ie ol ec ersed | Seg ER IRR Be ee Se nel Gees cen Sask espanloccosac] 
White-fish (Menominee), | 

SINNED] «ae OSE eH WEBER EE teres sat: TONBQD |e OG i Meee eset es etn Ne as eee ee 
Wellommpencherisrjecte Sais 10, 600 | 470 166,629 | 4,452 12, 550 310 62,310 1,580 

ANCONA ES ee ie ae 11, 125 496 | 1,977,654 | 88,506 | 15,725 392 70, 020 1, 699 

Fyke nets: aa an iva ae ee 7 | oa 
IBITCkKADASS Hees ce eeece cele eeelaccescise 240 DONE Lae eiciora siclererseee 3 erectesaroe al seems 
GNM ol See Besa Sosa oSnH Seaaoess eso Srosss bosbcsn6| bSEcasched hucoscne 100 5 
(CHAT Lert nao Ly yeNNDexs:v6b ee) So aes... cellncoaoaas PeeSCcbnces bee oe enol Ceesesasect bsagcess 360 25 
(CHIMD RM K6 it One epee eoorees| hes oton sod Partcr cec| Soeseenseocl coocacea Pareesincnd jecccooce 3, 250 260 
Rikeind! pichkerel Ss 2 282s een |e inte te 80 | 7) Se ere net Be OEE acest loc occter 
Pike perch (wall-eyed)-..|.-.-------|-------- 160 Ag eee ern Srenicic 40 4 
(Sie e(Ghec eee een ress an| Roemer ection laauo scar 310 Gilt setecscos|Seeceses 2, 000 45 
Niello Ao Nes —eoandnors laSesoucee 4 Spoeeuee 400 1G | Beep sae See 200 12 

TO ee Coe aR B Cee al ememi> Se Ae opis teats 1,190 Gy fel Nene hal Keer oe 5, 950 301 

Seines: vee oa im 
Piketand pickereli: ¢.2 => o|=---ceie= |e oem = 940 43 
Pike perch (wall-eyed) .-|....--..-.|-------- 31,840 | 1,72] 
SUPRA Laem eae oamaoe.c| boeoe cabs) Seances 45 3 
Sucwersmineshic cece nce soso eee eee clon aanie oe 35, 866 359 
Suckers, salted....--..-.. | 2S 5 See vay ee eee 275,570 | 5,837 
WMA DCRCH con ccsesec sella ccna [ete lee ces 19, 200 363 

TUL ASS eaee setae esas Ae Donat 363,461 | 8,326 
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Table showing by states, counties, apparatus and species the yield of the shore fisheries of 
Lake Michigan in 1903—Continued. 

= Michigan. | Indiana. 

Apparatus and species. | Van Buren. Total. Lake. Laporte. 

| lbs. Value. Lbs. Value. Lbs. | Value.) Lbs. Value. 

| a 
Lines: | | 
Ling or lawyer.....------ ee Sache aon sa50Gs Al Qaoodouousa baoosese 850 $17 2,000 | $2 
SAMI SOME ooscessasoods. Jasoesoseae | Beveeo aes 70 $5 545 43 | 170 | 13 

GEN GENES. 55BeAzGosepagaus [beesacsas Ibansqeasipscdensossdiesocsose 32 PA eta) ee ae PreSne ae 
GOW ces snes see eee aicewclioae cet eke lxscecsoe 71,215 | 3,442 240 18 625 49 
Wihite=hsh (blwefiny == <2. -\5--2--.--s-4eo=4--e= 50 DR kee nee sea esas- Pssas Sass |asce ssc 
Viellomppereh: <c.o<ssec.ccles oe cam decree = 5, 000 187 3,160 92 6, 250 150 

TOI Se re egoeobe conned oaeessasssSuasa=s8 76,335 | 3,636 4, 827 191 9, 045 229 

Spears: ; 
IPT OUG ois so asis a eaiesinieeid= 5 eee eter atone ctal ners 569 5 eB seer aera nec cee, [o- a asooe 

Grand total ...........- 13,990 | $641 | 8,901,708 [288,430 | 96,902 | 2,940 | 107,248| 3,070 

Indiana. | Tllinois. 

Apparatus and species. Porter. Total. Cook. Lake. Total. 

Lbs. |Value.| Lbs. |Value.) Lbs. |Value.| Lbs. lvalue.| Lbs. |Value. 
= | een | 

Pound nets: | 
BUROK PASS ocfec esc c's oaclles == 2 
Buffalo-fish ...-.- mrerchariere } 5 
else ace neec se temiocee < 
Fresh-water drum ....- 
GeEmaniGArpeees-.—---- 
Herring iresh.--..---<- 
Ling or lawyer... 2... -.- 
Pike and pickerel.....-. 
SUMO COM seems emaie ser E 

(OHV athe Geers sGascanoeElcossan soosce= 12 DE orellex erase, 12 9 12 9 
Suckers, fresh os-.- <<. 1 200 5 | 3,855 i Onlbee temee| seme 1,500 <0 | 1,500 | 3 
Trout, tress ssse cesses. 250 16 3,615 Dobe seyret (see sens 560 45 | 560 | 45 
Prout. steelhead <2. 5--af--2e</2= <== 9 Tle ccesicee | eenice cones Seal ices Oe meee {siwizocs 
White-fish, fresh ......- 200 16) 1,177 PHD eee eee Heed ete 140 13 140 | 13 
Yellow perch, fresh....) 1,400 | 44 | 26,925 (61: Y Ae Sea |-------| 19, 600 480 | 19,600 | 480 

ROUATEN. Sand cette 5,930 | 206 /104,513 | 3,363 |........ eee | 75,207 | 1,727 | 75,207 | 1,727 
Gill nets: = | cae =| | mn 

Herning, fresh)... 5.<-5- 300 6 10,340 201 | 12,530 $455 | 21,240 899 | 33,770 | 1,354 
Ling or lawyer, fresh:..|-.--... Feed eee reel (ee 500 5 | 2,400 26 | 2,900 31 
Suckers: fresh = 5.2 0see| pees emclseceoee 300 6 | 250 | ii 4, 250 72 | 4,500 79 
rout pices. 5. se. 3e-ce 100 6 400 24 600 | 42 1,335 96 1,935 138 
White-fish, fresh ......- pee eees area aaesl 245 DSc Nenn <n celles eee nate teee Vecinls sco] te = le Set eee 
Yellow perch .......21. 3,160 | 70 | 77,960 | 1,910 | 95,820 3,061 | 44,600 | 1,470 |140,420 | 4,531 
Nota) hecsascese Seiceee 8,500 82 | 89,245 | 2,164 |109,700 | 3,570 | 73, 825 | 2,563 {183,525 | 6,183 

Dip nets: | = a — Ss = SSS = 

18 pea 0 f= Cou ae ph a ee ie La er OI A nyc een Fe AS 600 | DAY aS oe aes Alkane 600 | 24 
Yellow perch .......... Bedaes 5 auseeae lass OeSs|eoeaoee | 22,500 | 1,126)... <5. -|--2-2 . -|_22, 500 | 1,125 

Hi eves ere ee ares cere sae elite aepacte wioee cee eee 123 100) al TAO RY eee eae ee 93,160 | 1,149 

Fyke nets: = = (= = == ae 

Buialosfish j..2.2.22s0clesse ene lessemes 100 Bilas cecoee | 2st stance Sec cede ol | eens |= 
Cat-fish and bullheads..|.......]....... 360 Pa Met ae reee RI a Meas deep Lae 3 FS iia 
GOELMENICAND sencc cite cars| weep atel erras ele 3, 200 260 | 1,250) OO esis cei ee ears 1, 250 | 50 
I Shaye ih Ao eae eeneead ceded eomeatal Nebaorcas SCadae Ys lalate ate jacemecss 600 9 600 | 9 
Pike perch ( wall-eyed)-.|....-..] ...-.- 40 a eee ick wasclhedoeece ee cee eee Gace 
UGE CRS ie ete oeene ecenc eae eelnereeee 2, 000 AB ese Soc Sede src Ge sieceecl Gee eenE ReeeS ieee 
Mellow PETG ees nee se ae eee | Se ciece 200 12 | 2,600 180] 3,950] 140 | 6,550 270 

MOUs cioan onsecewe es teeee ce clo. seis 5, 950 sol 3, 850 186 | 4,550 149 | 8,400 329 

Seines: al a sa 
ELMAN COLP eS ciecic cee Core ees noe sie | ates eperere el see sere 19, 400 2G eerie aah) oe eee 19, 400 726 
Suckers: treshescs Sask ale 55 eee ee ae | cee 1, 150 | FA es een fe wet Ne 1,150. ne : : : fede es 

Lo) 0211 een OP as SS ea ewelsostieweell case 50:550)\|) *e7ogh| ease sleeeeeee 20, 550 758 
Lines: —— > ————SSees =— f = ————_—>——— |) 

Ling or lawyer......... 500 5 | 38,350] | 48] 4,500 QO carakec| akc eer 4,500 90 
StOVSCOM Ee seam rect eee $0 7 805 GS! leissceien|lsewisoree | 2 Scisritined OER eRe Sictclel eee 

CON IaT eee ance o Ree en | ne eee 32 ON laovcencltwsdak dove oad Gen eee eee eee Seana 
ELrOUbsc ne er ereerccese 240 15) 2,205 TE PACE ead nents ee occ Pence Memes LC eaeete 
Yellow perch .....-..<. 1,200 | __86 | 10,620 |__ 278 | 71,350 | 2,350 |........|......- 71,350 2,350 

WOtGls-< 5.5201) -c,00% | 2,030 | 63 | 15,02 | 483 | 75,850 | 2,440 |........ |...-...| 75,850 | 2,440 
Grand total ....-.... 11,460 | 351 |215,610 | 6,361 |233,050 8,097 |153, 582 4,439 386,632 | 12, 536 
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Table showing by states, counties, apparatus, and species the yield of the shore Jisheries of 
Lake Michigan in 1903—Continued. 

Wisconsin, 

Apparatus and species. Brown. Door. Kenosha. Kewaunee. 

Lbs. Value. Lbs. Value.| Lbs. | Value.| Lbs. Value. 

Pound nets: 
IBISiGRSD ASS yc 2 ae cas cereals Celt eee Se eee Pieisicioeee 627 $B: ose cnoue [Pesan eal eee See 
Cat-fish and bullheads... 900 29 570 TOW Sh eve ee wera em ene 2a] eee ee leauge apes 
Herring, fresh...........- TCSEO TOM I SGoN |e SOI G1 ONlier7- 8460) saeeen enue ees 48, 000 $640 
Herring, salted.........2. 9,100 199} |" 45886: 30D Os 24d ee ee selo eee ceases naa] oeieeeee 
Pike and pickerel 1, COO 60 2,870 DAS ec eect eins 35 Pes ad oe 
Pike perch (wall-eyed), - 

PRESNEES «os Soe ose dacee, 3, 400 167 DB FLO! We DBD ie Se Iie or, eet ertee ceantctatet| are chats ats 
SANUMEC OLae caeete ste eine esa etmiaeseretsistcllleemeiare= 4,370 QAG) Nc emsensrclerc|\saeisceeis jut see es elpl ee eems 
Osa a oaks ee Mees eee ay eoe oil coratyatnys(s 10 (pl aan 5 oe Beseetaal bosons sacs Sea acces 

Suckers) fresh. 2. .2ee ns 9, 500 108 19, 900 p71: Ue Nees eae es Se ee | oyna at aratein SHE eee 
Suckers, salted.........-. 1B atone ete iets {loicimtas feist 92200 i) 25250) Wao. serene Beeson AS eee 
Prout freshen! 22-822. 2 se ieisis= om em = eee 89, 22B il) SASOGR tas eee aioe 720 33 
Ato wir toh eye ES eee See IS eas asta 17, 400 939i (ec 8... yates Sees See eae 
Wihite-ashecinesi .-e psec onion neem cme 2, 267 BSB le ee: 2s Bee 
White-fish (Menominee), 

dH ES) Oe Sane SSS eRe ne nae] Secese case ances 700 | QAR es eee Noe 2 a ee eee ener 
White-fish (Menominee), | | Pe 

SuiliveGl AA Gena seat os tesa aaorearses4lSouceene 4,800 196 
Yellow perch, fresh.....- 10, 850 | 167 482,480 | 6,069 
MellOwapereh, SALEM = 2.) sce mmm moll sine alee 15, 600 | 244 

MO Galler 323 Ses Sass Soe 144, 660 2,622 | 6,189, 342 148, 020 

Gill nets: | 
FLETVIMN PE eS ose. eon 328,740 | 6,290 77,540 | 2,371 
ibe Ep ytom sage lp ed| booodacaees |Hosaonselsenseosocee | eee a 
Pike and pickerel........ 3, 890 MORN Ec eanyasttee ellen care [eevee sian 
Pike perch (wall-eyed) .. 2, 200 Uae bees ess eceeen salle cee sane 
Suckers*tresh= =... cee 61, 250 604) stakes 5. pees ee i : 
ERO MMOS = -tajee sc 506,100 | 22,649 26, 312 1, 263 339, 822 15, 884 
White-fish, fresh TE3GSONl Ie DSR ee Sook eS sete 6, 040 388 
White-fish (bluefin), 

JORESIE) Onn SERA CAME eos oe eee ess nen |Rassaoee Shey) || BMI) Rese ea nes! Sonesood! 56, 650 1, 582 
White-fish (Menominee), 
TORS Ds oa Ra a i a SP eee ete De 40600)! oI 160M Bs ecece s| cet mae 4, 600 110 

White-fish (Menominee), | 
SUG) eat ie Se See ae ee eo se ao ee Ce 80 PEt St ee ae eee ean ie See eb alr acne 

Yellow perch &....-2-3-- 357, 680 7, 942 123, 740 3, 098 18, 000 HAO MN ore Sal ees 

FROUAISS Sx ew '-eelc.ee Skok 753, 220 | 15, 132 926, 860 | 36, 956 87, 752 3, 453 408, 012 18, 080 

Fyke nets: 
iBLACKDASS -- i 2 s/o eee 
Cat-fish and bullheads...! 
German carp 
Herring 
Pike and pickerel 
Pike perch (wall-eyed) -. 
(StU OUKEs io) SRG Tae eas 
WIC NDASS)...<caattece <e.<c 
Yellow perch 

Seines: 
Cat-fish and bullheads... 
German carp 
Pike and pickerel 
Suckers, fresh 
Suckers, salted 
Yellow perch 

Lines: 
Pike perch (wall-eyed) 
Trout 

Crawfish pots: 
Crawfish 

Grand total 

2, 000 

860, 850 

1, 913, 380 | 27,300 

5, 640 

236,784 | 7,697 

416,390 | 6,020 SIASOORI Naa oulles enw en| eee Rates 

1, 200 ola Oe eee 
124,270 | 5,560 |......... 

4, 500 $55 j[eceoees 

TFGH7O) | e167 \ceon os 

| 3,464, 434 | 58, 731 
| 

198, 075 | 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Michigan in 1903—Continued. 

Apparatus and species. 

Wisconsin. 

Pound nets: 
Cat-fish and bull- 

German carp...-..--- 
Herring, fresh 
Herring, salted 
Ling or lawyer 
Pike and pickerel 
Pike perch. (wall--; 

eyed), fresh 
Sturgeon 

Caviar 
Suckers, fresh 
Suckers, salted 
Trout, fresh 
Trout, steelhead - 
White-fish, fresh ..-. 2 
White-fish (Menom- 

inee), fresh 
Yellow perch, fresh.) 

Gill nets; | 
German earp 
Herring, fresh 
Ling or lawyer, | 

fresh 
Sturgeon 
Suckers, fresh 
Trout, fresh 
White-fish, fresh ....} 
White-fish (bluefin), | 
-fresh | 

White-fish (Menem- | 
inee), fresh ....---} 

Yellow ‘perch Seigscse 

NOD soapsagaseod| 

Fyke nets: 
Cat-fish and bull- 
headsiss>saeee eee ce 

German carp.....-.- 
Ferrin e Pesce erases 
Pike and pickerel... 
Pike perch (wall- 

Lines: 
Ling or lawyer 
Trout 

Crawfish pots: 
Crawfish’... os... 

Grand total .......| 

Manitowoc. Marinette. | Milwaukee. Oconto. Ozaukee, 

ape Valeo. Lbs. |Value.) Lbs. Value. Lbs. |Value.| Lbs. /Yalue. 
a = 4 | | 

| | | 

| | 
Sneed ce! epee hel ee ert ere ae meni ie cere a 560 SLD oso ose ees 
Wt eee [eee te | AO ae 2 Fe Sera Sore el eee oe 160 of (eee on ee 
99,975 |$1, 498 |103, 040 181.320 | 37,650 | $712 | 589,145 | 7,077 | 12,500 | $220 
6, 400 LOORPSSESHO MNS) Sion leeee | seems 993.200), 74 280)nl hee ese eee 

BR ea eed lo osetee lrereacal onsets HERE See el | OM ries Eotemel(: eller) 15 
Ene. ai Melete oneal eames ere | Benen ae [Sac eens eas | 235050 200M a temas \zzk eur 

| | | 
300 Sree A eeG Cee L orcdeng 145795 |" 8024s eames 

2, 376 980 70 336 | 24 2,165 131} 308 | 22 
BER rg ts Re | Ne eee nr ee 5 | 3 | 42 25 3 | 2 

9, 950 27, 420 380 | 11,250; 200 | 127,010 | 1,361 | 2,500 | 40 
eens 3, 400 sStpa| Rs ae aoa eal © Oy (NLD) 620 Slee ote Slee 
221, 640 1, 920 96, 6,250 805 | —«:1, 490 74 | 58/337 | 2,833 

Eile guid Beate el lesen lidaed otc Gke cocaine sdeetcllceeeee ate ee 
4,190 1, 256 $2 2,060 168 50 Sapiens 115 

wtate tale Sale Haren 'staco hl stare iacatoears lm -atre leyenda ie voreuarele letersi eters Nena neooae|lAppSosc| 250 7 
20502!) 67) 84, 115 ue hescece eeeeeee | 357,640 | 4,545) 375 14 

346, 831 /14, 892 |405, 931 | 8,472 | 57,551 | 1,412 1, 414,: 237 22,141 | 77,365 | 3,268 
eS EE ss = 

Dee gel Ws see Hae SRE ae ek eG BOO!) 12: Loe ee celle se ace lee eee ee 
8,970 | 247 |114, 609 | 4,065 37,380 | 1,456 | 161,250 | 2,705 | 35,625 | 1,214 

| 

Sea romale Ses soe Meetae eal ose sce A600 |) 26). 5.5 eo scene ee Ue 35 
280 QA Eericecrno| Se ones |Sacenesliscmeeee PesseSecocecsesc- Biense ee 

Se ane | oer 182,810 | 4,875 | — 500 20; 1,250 Dill weah ace leet 
410,740 |19, 625 | 57,415 | 2 600 | 58,587 | 2,790 |.........-|.-..--- 22,500 | 1, 164 

1,799 138 380 DGy'| sec eecaleam eee ee eee era Pee 940 62 

Be nel tn. cee CER Y CRIN LawGt ad Hdanesealsesdasallecearoossdcesoce| 3, Taw 152 
| 

Reel eres! co! neat (eee el on ser Mae dalla ee cee aaa Oo oc 12, 825 326 
5, 400 iI (eee eee be - 10,200 408 15, 989 450 | 12, 250 207 

427,180 |20,178 |505,000 |16, 951 |208,517 | 4,712 | 178,480 | 3,180 | 92,090 | 3,160 

fea ee lGeceesel) Saco BON pat soeel tees a S360 
SRE aE (eit ss2|weceoees|--saceelesercesa|-cotesels 4,000 
Pcooeee ane: 600 ON aetee seal eatmess 1, 860 
Bie Aes [ee ees e500 tn es Baer estate 6, 075 

ih Mn ats 1, 750 CB Webondccalaccesl) — UGLGND $80:\|,5-22aa¢|eeneeee 
ST eA |e: one 11, 100 AD Veeco oslSacec cel 1982157101 sG8 lim See aera eee 
BG seca 62) 230 1, 320"|...05.22-|2<.22t5| > 149; 780 | 2) 948.252 ans) eeeeeee 

ea arr lace ac] 78; 580815 Godt | ee. ae ee eee sales oop) | 6,111 Sadun ba [SERS 

I i ay acme | i i 
eatin este rere menses pias 7s tau hl eset coolenrosaa| set! 52 
Ene Ne 2 ea 17/200 800. Nees cead pec al Pec Le sare ko eee 22s SAO oT Ranta 
ae a ee es re acre ere wees] 5, 400 DOGS Mi, a ae Se eae Oia ital eee eee 
SS ee a = | Ke 

Lapeer bec dee ae. 7,200)" 800%) (8/6501) O7del 227 | ees |e pean eon 

774, O11 5, 070 1996, 711 |27, 387 (174, 718 | 6,398 |1, 986, 027 
| 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Michigan in 1°03—Continued. 

Wisconsin. | 

ae = Grand total, 
Apparatus and species. Racine. | Sheboygan. | Total. | 

Lbs. |Value.| Lbs. [Value.| Lbs. |Value) Lbs. | Value. 
| | 

Pound nets: 
IBTHIGESDASS | s< (5 scsi cco petzreveeeslevetsial| eiapeye csciesel| oS ersicuetelersie'|lceasisya eters 627 $53 3, 117 $255 
Buffalo-fish Dobe ape acre pce erp) epee a Oe 2 ot Se 8 nde ae os gallo SL 1, 102 38 
Catashardpullhead sah ee see Ue yea ea ee 2, 030 63 2,340 74 
MGI Sas eines ins sae ae $12 177 12 727 56 
Fresh-water drum..... [Speetetense Abe rata tee oh ae myer 41, 650 666 
Genmanrcarp!).-...- 22. - Re Scctoca [oe sien ea meeaccceer sce 160 8 | 8, 950 219 
Herring, fresh........- 1,188 | 1,673,650 | 22,593 | 1,997, 445 28,159 
iFlenrineasallte dS -ae|tos ca ceo ee oes] See eee Se ale eceks | 5,378,800 |137,784-| 9,487,100 | 240, 163 
Ling or lawyer..-...--- | 13 | 3, 480 28 9, 250 108 
Pilkkeramdgpickerel ss saa lep sce hcsarcell see. oes aioe eerste ensce eare eae ctees 6, 920 414 30,069 |. 1,441 
Pike perch (wall- | | 

GycCipiresin 5 sashes sees ene testis ee Pe aeace eRe eee 47,135 |=2,260 | 148,488 8, 309 
Sturpeonmss-cs- ~cessec. FSSC Suse oceeeniee | 180 | 12 10,715 671 | 58, 315 3, 301 

(CHR TESS 5 Oe ie cere eer eon Wamuseaciee Resesees 60 | 36 | 1, 588 1,110 
Suckers, fresh ......... SESoese ies nace ee | 16,500 198 | 224, 03 2,679 | 729, 193 9,116 
Suckersvsalited@ sacs. sc |seasae sakcleueocene eeteeceseiae [eee ore | 120, 600 | © 2,955 | 424) 125 9, 510 
Trowtpmesheess es). - cas eta a Seale caine | 267,900 | 18,975 | 647,485 | 33,932 -| 1,002,904 | 51,167 
OVOUL SALE Gye cite sea, shee Nope ee eel oe RR eee lee eee 17, 400 $39 | 38, 330 1,819 
rout steelhead! se cales se ne aac |eew oaeee 120 | 11 | 160 16 | 169 17 
AWiln bed assert case se oe cenetel erm rate ore Ween ty ao [raises alll tsar Sas seen Mtaeere = 100 6 
Wihitesishineshi a sase |e sss 585) Sows oe 1, 950 182 | 18, 095 948 579, 231 33, 181 
Wihite-fish, salted ..--.|-<i2:..:-: [eee Senna lta eves teal lopeyalay heen retaretetsseterticiejay| as NS | 98, 285 5, 831 
White-fish, smoked....]...-.....- [Poceasad| Eoesagos5q)|Soecces4 eonsoesosear|pacqnuae | 350 30 
White-fish (bluefin) ...)..-.:..... Ip San0das| Bob bosooselpeesobos dover sanoese| IsHeoosce | 155 6 
White-fish (Menomi- | 

INGE) MERGES tees = Fees es en cert ane ele el ee celta tel 950 31 | 4,076 | 114 
White-fish (Menomi- | | | 

nee) saltedy a. ....2- Ie rayapsterete | 4, $00 1¢6 4, 800 | 196 
Yellow perch, fresh .. | 152 | 892, 860 | 11,593 | 1,035,075 | 14,948 
Yellowsperch, salted ssl... -5-s-me|e= ae eee esos seeceee foo ngeces 15, 600 244 | 21,128 331 

Bis al ese foams va tre es | 15,743 | 9, 060, 734 /217, 255 | 15,722,962 | 410, 216 

Gill nets: | 
ESTEE CRG DESS tsar eraser inci | eis re craic | estes cir cl| Sines terete call nee Neal eer ersrevesiae llaeictecratee 220 | 19 
German carp.........- 300 12 | £00 32 
Herring, fresh......... $26, 140 | 20,732 973,925 | 24,796 
Le leimabaves use yol tee Ge Com eee Ae ees i as See rie Cems CS al eee ere sae ce ee | 2, 650 212 
Ling or lawyer, fresh... 6, 500 80 | 15, 400 161 
TAINS TOLMAN VELASMte dial rete cae ol niap= 27 stein) [ate atciateicsctoel| cials cisrainis |iseiereree cise Nc cohen cites | CO 18 
Pike and pickervel..... 3, 350 198 | 4,470 249 
Pike perch (wall 

eyed)r ee wssbeteccas 2, 200 98 | 3, 765 19% 
UULSCOMR Cn -1- 5-2 sean 280 20 | 280 20 
Suckers, fresh ........-. 248,085 | 5,559 268, 290 5, 985 
(SeOearist Wot AAA eee Ee lle ee ae Hee CBE sone lsc ananetonnel Babee ces | Data 52 
rout mresh)s.. 8s sso. 1, 479, 211 | 69,435 | 2,530,699 | 118, 692 
LOWMt Sal Ged. sae maces Hoo) ase casletlal isco cicats ote le Seatosicn| smsbiceind- saci Imac 54, 800 2, 376 
White-fish, fresh ...... 25, 848 1, 859 395, 026 22, 640 
Viue=fish™ sal ted see ee eel ss wire |e I eek Se ee eee | tahoe | 20, 050 W257. 
White-fish (bluefin), ; 

freshen seers | | 308,445 | 10,636 | 374,285 | 13,125 
White-fish (bluefin), | | 

GHAOIRRO! <a aeeeSsese| Scoop ndoce Goordenc Gogsesocn” hosehoda josacoa=65sns|psscteq) 3, COO 300 
White-fish (lengjaw), 
AMOS Hersey ee ae SO Oe eR. ative olateristahataleiciias wae Aeros eGee nal SaecSses 2,905 116 

White-fish (Menomi- | | 
TOTO) URSCI Ni See ne Al Reeasc arte Sone neee Ore See ee Manes | 58,025 | 1,596 | 94,139 2, 629 

White-fish (Menomi- | | 
THES) fe MO SESS nol a sec Sens” GosEcanel Bode-oceee eee nate 64,000 | 2,923 139, 625 6, 188 

Yellow perch ......... 21, 325 BL BT Kane mesa | 564,575 | 13, 646 949,584 | 24,689 

Motalieewers seek foe 99,848 | 4,992 }.......... |..:.....| 3,586,959 [126,794 | 5,837,383 | 293, 597 

Dip nets: | 
lak dnbey-218 Aan ee 25: 000 eel OOOH Same sec scl tle enss 25,000 | 1,000 25, 600 1, 024 
SU CKeIMSae ses ancsaecns 30, 000 (o0n| sees cee ase | ones aes | 30, 000 | 750 30, 000 750 
Yellow perch ......... SOJOOOR az nO00), | Waurseie nels ek eee 50,009 | 2,500 72, 500 3, 625 

{RO eee eee See TOS 0002 RAS D5 0g heen. letcmo aie | 105,600 | 4, 250 128, 100 5, 399 

Fyke nets: | | 
PETROL SAID ASS or c|eeei- on Socios cise ea [Rete ae eee eal pecans | 2, 000 160 2,240 180 
Bie OSes sear saac Non semectogleces a acal eee seseece [Seeaahes ES tele Lae ee ae 100 5 
Cat-fishand bullheads.|..........|........ J-----+2-2- lanboseue 56,080 | 1,734 56, 440 1, 759 
Germ ON GALD: =< .o ac foneens poate waces itera ae la weree 138,330 | 3,072 142/830 | 3,382 
GIT ee Osc Ss Soca cal Seace cele Sullsoeeniens Reni Aa SCRE 4, 000 | 51 4, 000 ol 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Michigan in 1903—Continued. 

: Wisconsin. 

Grand total. 
Apparatus and species. Racine. Sheboygan. | Total. 

| | = ' 7 7 = { 

Lbs. Value.| Lbs. Value. Lbs. | Value. Lbs: |) Value: 

Fyke nets—Continued. | | 
Ane Oran vyene-cec--c| a cecesseelesee oes \ aaa SRR A et Amer atctsc oas>S530 600 $9 
PAO AMC PICK erele nee) | face == sesame eae macen| ee oceces 40,075 | $2,568 40,155 | 2,572 
Pike perch (wall- | 
VCC) eet eer: | nee eons | gee eee (eae 30,990 | 1,457 31,190 | 1,472 

STO CTS E Seen eee Sel lae eo aetna Le ena ee ae ee | 1,032,955 | 10,854 | 1,035,265 | 10,905 
White bass --..:..- EE shben eaanbaby Mea SSaeaoe Bacsone: 300 | 9 300 9 
VCILOMDCIOM oon ecm alse ser acca poems ale ee peerless 1,072,860 | 15,170 | 1,080,010 | 15, 468 

RO tae ares Be ee oe nec ceisaeunle sas eelaaletaessielsteelen' etait 2,377,590 | 35,075 | 2,393,180 | 36,812 

Seines: | | ; ; | fs | 
Wat-fishianG pullhea ass. e ees scl ctqsee cele eee acs laasteeee 5,640 215 5, 640 | 215 
German Cane os seme. |tisetoesce =e fererterstare IBSehe-pHoollee Seoace 363,100 | 4,530 382,000 | 5,256 
Pakeand pickerels .22-\h-cc os. se eae Petes cB aa ems dear Hl , 15, 000 900 15, 940 943 
Pike perch (wall | | | | 

GyeC) enna er Sel erln ans acts [Seren ES cease Ree ee | Aah Bet Ree ona fee ee 81,840 | 1,721 
LMS OMS ene ae se miele mrss ois sieeell cia tase telall een epeeereal BAgOnCA | sont eapeaens [efereetae 45 3 
Suckers, fresh (2.520.012. scce-cscloceboee- beans eee | 26,400 | 265 63,416 656 
Sackers salted s 2 202 |C el Saleen eaSaec ssl acess 81,500 | . 2,332 397, 070 8, 169 
BYVCllOWwaperchier pers eae ms eee semeterea= (oan eS cban|joscsosne 6, 250 | 110 | 25, 450 473 

HIND Gaul Me soe Se Soe ae ee ele eee ee ee mer ecu Mache 881,901.) 17,436 

Lines: | 4 | | 
PINSiOT la wy ebssn2 ool aece esas sotee sec] =2 soca te Scllcate ee | 8, 850 100 | ° 16,709 | 238 
Pike perch (wall- | 

CVCUN Ee Seeecetc corse | 72 |} 1, 200 | 72 
Sturgeon = y= a. 2ceee [Seams seepect sommes Reeases 875 68 

Caviar NL eSieccnibeee Pindesbeecs|esdes == Eppes estes Dooce 32 21 
WOU Cee eee nae 7, 028 225,030 | 10,543 
White-fish (bluefin) -.. ESB aSaeoRnlanncopelsacASssernscoslaopssces 50 2 
SVellOws DCLOh Mec er cca: 361 96, 860 3,176 

Motel aera 7,561 | 340,747 | 14,120 

Spears | | 
AOU G He stele steele ee Spoon lee ee eins Sane Soe eae ietesel eee Metace enon ay scons 560. | 34 

Crawfish pots: Ke | | 
Ora witishhs secs Sue sece a ceeeec cee ema noise ceetece laoseneee 244,464 | 7,897 | 244, 464 7,897 

Grandstotale see 204, 848 | $9,242 | 375,497 $15,743 | 16,045,297 407, 184 | 25,549,247 | 714,511 
| | | 

WHOLESALE FISHERY TRADE OF CHICAGO AND GREEN BAY. 

The wholesale fishery trade of Lake Michigan centers chiefly at 
Chicago, Ill., and Green Bay, Wis. In Chicago in 1903 there were 
46 establishments, of which number 11 were in the fresh-fish trade, 
including oysters ane other products, 3 in the oyster trade exclusively, 
16 were fish brokers, salt-fish dealers, and wholesale grocers handling 
salted fish, and 16 were engaged in the smoked-fish trade. ‘The number 
of persons employed was 516, the value of property utilized was 
$957,300, and the cash capital amounted to $1,219,750. The products 
consisted of fresh fish, 37,943,566 pounds, valued at $2,438,804; salted 
fish, 24,818,100 mode. valued at $1,374,961; smoked Gone 3,407,325 
pounds, valued at $252,245; lobsters, 258,415 poe valued: a $51,565; 
shrimp, 113,285 pounds, valued at $10,815; oysters, 744,980 gallons, 

valued at $898,181, and 10,355 barrels in the shell, valued at $80,957; 

and clams, 4,712 barrels, valued at $26,584; a total value of $5,134,112. 
The products are shown in detail in the following table: 
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Table showing products in wholesale fishery trade of Chicago in 1903. 

683 

Product. Lbs. Value. | Product. | Lbs Value. 

Fresh fish: =) Salted fish—Continued. | 
BIRCKDRSS 5. ona ceenen 551, 016 | $65, 624 Herring, domestic .....) 1,016, 000 $26, $98 
SIMCSITSIN <1-7-'r5 crc oetccee ee 406, 597 29,179 || Herring, imported..... | 11, 940, 200 | 596, 924 
But aAlO=fish)s << 2. s.-cce5 282, 368 45,542 |) Lakeherring........--- 1, 925, 000 51,975 
Cat-fish and bullheads. . 283, 985 18,562 | Mackerel, domestic 92, GOO 8, 670 
FOMIUIDS Geman. ccc oc aecisicce 1, 134, 224 63, 885 Mackerel,imported.... 1,132,400 133, 087 
AB OG ee ee ela)-.< on acne 307, 291 | 21, 378 Salmon)... co ete ences | 1,082, 000 56, 880 
HUTA ETA = a0 cis seme 122,082 7, 243 Stock-fish es & esse see. | 391, 600 45, 086 
Fresh-water drum...... 162, 294 AVIAR ihe (SUCKEIS oo. cece tee nee 195, 000 5, 460 
German. carp .....522 42% 1, 275, 558 G2NODO we GU TOUb) ce pee eee 174, 000 10, 440 
TEGO G Yoyo) a ee ene 104, 033 bezotall) = Wihitefishi osc sep eceee 51, 000 3, 825 
TEE ET CET Ft eee eres 2, 134, 469 177,717 || | —_—_—— 
ake erring 5 .s<s <2 3, 582, 968 194, 983 yoy kr Rie PS ee | 24, 818,100 | 1, 374, 961 
Meiekerelt ey cise aae eee 142, 810 14,519 — 
Pike and pickerel .....- 704, 915 38, 224 || Smoked fish: 
PINKS PTASS Is a2 ct es iece 696, 532 | SASSIO RT) (Cntmpse =< eae ee 1, 468,500 | 121, 250 
Pike perch (wall-eyed).| 2,473, 656 165,880 || Finnan haddie......... 40, 025 | 2, 630 
Red smpappers......5---- | 546, 966 433,609) |I)) | ERGrnin go. ees cmiae= | 912, 500 | 22, 830 
SAMO M ease wees Sees 1, 422,049 118,470 ||} Lakeherring..........-. | 465, 000 35, 240 
She Pe ees nee ger | 309, 694 28, O93 IN" Gall mom yaoi /aee wes 8d 136, 000 | 17, 680 
Sa eae ees 3 Sei sere 797, 720 | G2 A920 ASUUTL SOM! <n sislsers one oa 153, 300 | 23, 705 
Spanish mackerel ...... 102, 604 A OOS ee mini bases se ee ee oe oe 92,000 | 11, 850 
Sturgeon, lake.........-. | 102, 037 APE 2A0) |) Wikate-tisine ss See meee 20, 000 | 2,460 
MUCK ETSerss hiss icccw adissciec 1, 528, 427 38, 670 Miscellaneous.......... 120, 600 | 14, 600 
PTO been cs os cick osc cec 8, 323, 801 533, 007 || ——- 
MMbeSOSI on cee coke 5,467,975 | 431, 465 Miptallls jae ey 5 eae 3,407, 325 | 252, 245 
White-fish (bluefin)....| 1,921,119 96, 367 
Yellow perch..........- | 2, 662, 685 | 142,329 | Other products: | | 
Miscellaneous .......... | 343, 741 | 2D OO MN BLLODSLCTS) saactare amir 258, 415 | 51, 565 

ib giSlatitert eee uot au ees | 118,285 10, 815 
RO taltese =. is eee 37,943,566 | 2,438, 804 | Oysters, opened. galls. .| 744, 980 898,181 

Oysters, in shell.. bbls. .| 10, 355 80, 957 
Salted fish: SANTIS geet aeonsion do.=.) 4,712 26, 584 
AMehOVICES cer ee. . cone 182, 000 | 9,036 } 
Cod -driedio.252c0c.<s.s2 2, 120, 300 | 116, 700 Motallee neces ts eee Heros eoaeeren ae | 1,068,102 
Cod, boneless. .2:........ | 4, 421, 600 301, 460 I 
Halse ee as ees ras 95, 000 8, 420 Total value ...--.---- | ROP e satis | 5, 134, 112 

In the wholesale fishery trade of Green Bay there were 5 establish- 
ments. The number of persons employed was 71, the value of prop- 
erty $84,760, and the cash capital $60,500. The products consisted of 

fresh and salted fish, crawfish, and oysters, and amounted to 9,351,642 
pounds, valued at $362,944. The quantity and value of the various 
species handled are given in the following table: 

Statement of the wholesale fish trade of Green Bay, Wis., in 1903. 

Product. Pounds. Value. Product. | Pounds. 

i} | 
BAS Ck DASStes oowins ne/ew sees oe 38, 740 FOtOh| NIGER oat eeice.<< seca 179, 607 
Blmesish y= sess sce cc 222 os.8 | 15, 006 1,240 || White-fish (bluefin) ....--- 1.5 739 
Cat-fish and bullheads....- 32, 667 2, AC3' ||) Mellow: perch... .se-- =. 1, 978, 194 | 
Germanicanps op ssceen Soe se 624, (55 1S Oe Daf OtneDMeh,.ssocneces cesaaeac :2, 724 
Make herring =<. seas ss2--c S60 077 |) sl) Sal Salted fish. -~ 2 2220-2. = eee 3,140, 530 
Pike and pickerel ....-..... 309, 242 22, 202 MAMCOPAWHBN «csc sacs asses 217, 090 
Pike perch (wall-eyed pike) 264, 737 ZOD OLON EON SECIS ecco e eee eee et 14), 847 

937, 440 20,830 | 
4° 2, 262 1, £2) jj Dota s.eewae sere 9, 251, 642 
37, 105 1, 980 || | 

| 
a 

Value. 

$13, 440 
4,$10 

64, C60 
1, 905 

94, £59 
&, 750 

£3, 644 

362, 944 

FISHERIES OF LAKE HURON. 

Fisheries are conducted on the American side of Lake Huron from 
Detour to Port Huron, but by far the most valuable fishing grounds 
are In Saginaw Bay. The fisheries in St. Marys River as far up as 
Sailors Encampment, those in Saginaw River up to a short distance 
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above Saginaw, and those in Cheboygan River during the spring are 
included in the statistics for Lake Huron. 

The number of persons employed in the fisheries of Lake Huron in 
903 was 1,704, of whom 51 were engaged on vessels fishing, 16 on 

vessels transporting, 1,450 in the shore or boat fisheries, and 187 were 

shoresmen employed in various capacities. 
The investment in the fisheries of this lake amounted to $851,639. 

There were 15 fishing and transporting vessels of 188 net tons, valued 
at $45,700 and their outfits at $12,995; 606 boats, including 5 steam 

tugs under 5 tons, $4,600, valued at $45,178; and 22 gasoline launches, 

valued at $22,550, were used. The fishing apparatus employed in the 
vessel fisheries was valued at $25,625 and in the shore or boat fisheries 

at $216,981. The shore and accessory property was valued at $387,115 
and the cash capital amounted to $95,500. The products of the fish- 
eries aggregated 14,455,209 pounds, valued at $450,318, of which 
12,891,079 pounds, valued at $372,886, were taken in the shore fish- 

eries, and 1,564,130 pounds, valued at $77,432, in the vessel fisheries. 
Since 1899, the year for which the last canvass was made, there has been 

an inerease in the fisheries of Lake Huron of 463 in the number of 
persons employed, $376,686 in the amount of capital invested, and 
2,036,882 pounds, or about 16 per cent, in the quantity, and $142,240, 
or 46 per cent, in the value of the products. There has been a substan- 
tial increase in the catch of all the more important commercial species 
except yellow perch, which, while decreasing in quantity, has increased 
in value. Most of the increases may be traced to the new fisheries 
established between Alpena and Saginaw Bay and to the larger num- 

ber of persons employed. 

The most productive forms of apparatus used in this lake are pound 
nets, gill nets, fyke nets, and trap nets. Pound nets are used along the 
entire shore of the lake, but the most profitable catches are taken in 
Saginaw Bay, which is well adapted to this method of fishing. Since 
1899 quite extensive pound-net fisheries have been established in the 
vicinity of Alpena and along the shore south of that town to Saginaw 
Bay. The men engaged are mostly from Bay City and vicinity. In 
the vicinity of Alpena the pound nets are set in from 20 to 40 feet of 
water, the depth decreasing south of that place. In 1903 these fish- 
eries were quite successful, but in 1904 they were almost a total failure, 
due, it is thought, to the cool summer. 

Some of the Bay City dealers either have offices at Alpena during 
the summer or employ agents to visit along the shore and buy fish of 
the fishermen. One of these dealers employed a 50-horsepower gaso- 
line launch to transport fish from the pound nets in that vicinity. 
During 1904, however, fish were so scarce that the use of such a 
large boat proved unprofitable, and it was sold. Practically all of the 

fish taken in Saginaw Bay are sold in Bay City. Some of the dealers, 
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to induce men to engage in fishing, furnish them with twine and in 
return are allowed to handle their catch. The dealers retain from a 
third to half of the catch, according to the amount of twine furnished, 

and pay the fishermen the prevailing market prices for the remainder. 
In many instances this has proved a disastrous venture for the dealer, 
as he runs the risk of a poor fishing season and the tendency of the fish- 
ermen to sell to the dealer offering the highest prices, notwithhstanding 
their contract. In addition, the same care of the nets can not be 

expected from the fishermen as if they were the sole owners. 
~The pound-net season in Saginaw Bay is from about the first of 

April until early in July, when the nets are taken up, to be set again 

about the middle of September and allowed to remain down until the 
latter part of November. The depth of water in which they are set 
varies from 8 to 35 feet, though comparatively few are set in more 

than 20 feet of water. It is only when a long string of nets is set 
that a greater depth is reached. The sizes of mesh in the pound nets 
along the lake are from 5 to 8 inches in the leaders, + to 6 inches in 
the hearts, and 2 to 4 inches in the cribs or pots. In some instances 
where the mesh in the sides of the cribs is 24 inches, those in the 

ends are 2+ inches. The length of pound-net leaders varies from 275 
to 550 yards. In the Saginaw River, which is only a few hundred 
feet wide, the length of the leaders is necessarily much less. Owing 
to the rocky character of the bottom between Saginaw Bay and Port 
‘Huron, and the difficulty necessarily encountered in driving stakes, 
pound-net fishing is not followed very generally along that portion of 
the lake, one firm usually dcing most of the fishing done in a locality. 

The value of pound nets in Lake Huron varies from $25 to $400 
each, according to the depth of water in which they are set. An 
average value would be about $150 each. A pound net ordinarily 
will last about four years, its length of service depending upon the 
eare taken of it, the character of the fishing grounds, and the weather 
encountered. The most valuable species taken in pound nets are her- 
ring, wall-eyed pike, white-fish, yellow perch, and suckers. 

Gill nets rank second in importance among the different forms of 

apparatus. They are used along the entire length of the lake, though 
to a rather limited extent in Saginaw Bay. Over two-thirds of their 
entire catch was taken by steam vessels, including three from Alpena, 
two from Ausable, and one each from Cheboygan, Rogers, and Harbor 
Beach. When steamers are used gill nets are set in from 25 to 100 
fathoms of water, while with sailboats the depth varies from 8 to 40 
fathoms. Trout is by far the most important species caught in gill 
nets, though large catches of white-fish, Menominee white-fish, yellow 
perch, wall-eyed pike, and suckers are taken. Between Saginaw Bay 
and Port Huron gill netsare very commonly used during the summer, 
between the spring and fall pound-net seasons, in taking yellow perch 
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and occasionally Menominee white-fish. The sizes of mesh used in gill 
nets varies from 3 to 4% inches, the former size being used mostly for 
perch. Gill nets are set in varying depths of water up to 100 fathoms, 
the latter being found off Thunder Bay light, near Alpena, where some 
of the deepest water in the lake occurs. The same method of pre- 
serving gill nets is followed as on some of the other Great Lakes, that 
of allowing them to remain from fifteen to twenty-five minutes in boil- 
ing water in which hemlock bark has been placed. At Alpena it is 
customary for the fishermen to buy hemlock sirup from the tanneries 
located there. This costs 75 cents a gallon, and is about as thick as 
molasses, 1 quart being used to 40 gallons of water. 

The catch by fyke nets ranks next in quantity to that of gill nets, 
though of far less value. The most of thes ts are used in Saginaw 

Liver. 
Trap nets are used in various localities from Detour to Harbor Beach, 

but very seldom below the latter town. These nets are set in from 4 
to 15 feet of water and catch principally suckers, except in a few 
localities where yellow perch and wall-eyed pike predominate. They 
are often set in January and allowed to remain until the following fall, 
being removed from the water while the ice is breaking up in the 
spring and making in the fall, to prevent injury to them. These nets 
are yery convenient to move from one ground to another, as, instead of 

stakes, anchors weighing from 5 to 385 pounds each are used to hold 
them in position. Two sizes of anchors are commonly used for each 
net, the larger ones for the ‘‘outhauls,” or back of the net, to hold 

the pot in position, and the smaller ones for the heart. Trap nets are 
sometimes entirely submerged, while in very shallow water a portion 
of the net extends above the surface. When submerged the nets are 
located by buoys, except when the owner does not desire their location 

known, in which case he has a system of his own for marking them. 
The legislature of Michigan, in 1904, passed an act prohibiting the 
use of trap nets in Lake Fincen after January 1, 1905. 

Seines are used at very few localities along the lake, the most 
important seine fishery being located at Pine River, Arenac County. 
The principal species taken were wall-eyed pike and suckers. At 

Cheboygan the catch was confined exclusively to white-fish, while at 
Ausable and Oscoda both suckers and white-fish were taken. 
An important fishery with spears is conducted during the winter in 

Saginaw Bay near the mouth of the Saginaw River, from the Ist of 
January until the latter part of March, the length of the season vary- 
ing according to the severity of the winter. Four hundred shanties 
may sometimes be seen on the ice at one time during the height of the 
season. There is usually one man toa shanty, which is from 4 to 5 
feet square and is heated by a small stove, the entire outfit costing 
about $15. The spears have a handle from 8 to 10 feet long, to which 
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is fastened a line 16 feet long. The catch is sold to local buyers, who 
drive on the ice among the fishermen while the latter are at work. 
These buyers ship very few fish, but sell to the wholesale dealers in 
Bay City. - 

The most valuable species taken in Lake Huron are, in the order of 
their importance, trout, wall-eyed pike, herring, suckers, yellow perch, 
and white-fish. With the exception of herring and suckers, the greater 
part of which are salted, they are sold mostly in a fresh condition. 
Practically the entire catch of trout, except a few taken in pound nets 
and trap nets, is caught in gill nets at depths ranging from 8 to 100 

fathoms, or an average of about 50 fathoms. The greater part of the 
catch is taken north of Saginaw Bay, where the water is deeper and 
more suitable for them. There is also a profitable trout fishing ground 
off Harbor Beach, but the season there is considerably shorter than in 
the upper part cf the lake. The spawning grounds for trout are so 
far distant from this place that it takes two days to reach them and 
return. The distance is too great for the sailboats, and the one tug in 
this locality seldom visits those grounds. For this reason very few 
trout are takenafter the Ist of August, when they begin moving farther 
out in the lake toward their spawning grounds. The average weight 
of trout in Lake Huron ranges from 3 to 8 pounds, the larger ones 
being taken during the summer in deep water. Trout are usually 

eviscerated when sold, because otherwise they do not keep so long as 
‘ many of the other species. 

Practically the entire catch of wall-eyed pike is taken in the shore 
fisheries and mainly in pound nets. The most prolific fishing grounds 
are in Saginaw Bay, where these fish are taken in large quantities, 
especially during the spring, while on their way to the rivers to spawn. 
The average weight of those taken in Lake Huron is from 2 to 3 pounds 
each. It is said that in some localities the size was greater in 1903 
than for many years. As there is a constant demand for wall-eyed 
pike they are usually sold fresh. 

Herring are very plentiful in Saginaw Bay, and many of the pound- 
net fishermen depend almost entirely upon this fish for their profit. 
As the demand for fresh herring is not great, the catch is usually 
salted and put up by the fishermen in kegs, or half barrels, holding 
about 115 pounds each. After the fish are received by the dealers 
they are often removed from these kegs and repacked in buckets hold- 
ing from 6 to 20 pounds, in kegs holding from 20 to 50 pounds, called 
quarters, and in kegs holding from 70 to 115 pounds, called halves. 
In repacking, a new supply of salt is necessary, for the fish have 
absorbed most of the salt originally used. In the preparation for 
salting the herring are cut either down the back or the belly, but 
usually the former. When cut down the back they are called ‘* flats,” 
and when cut down the belly they are termed ** ciscoes.” The former 

~ 
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bring a slightly higher price owing to the fact that they pack better, 
and more can be put ina package. They also absorb the salt better 

than ‘*ciscoes.” In some instances salt herring are sold under the 
trade name of ‘* family white fish.” Lake Huron herring average 
in weight from one-third to three-fourths of a pound, though an ocea- 
sional one weighing 3 pounds is taken. 

Suckers are caught from Detour to Port Huron, but the largest 
quantities are taken in the lake off Cheboygan and in the Cheboygan 
River at that town, and in the Saginaw River. At Cheboygan they 

are caught penny in trap nets during the spring, ee rile in May, 
while in the Saginaw River they are caught in fyke nets and pound 
nets from November 1 to April 15. About one-half of the entire catch 
of the lake is eat and the remainder sold fresh. Suckers average in 
veight from 14 to 2 pounds each. 

v6 ‘ellow per oh ordinarily bring a small price , an average being from 
# to 1} cents per pound. Along the Saginaw River, however, during 
the winter they are shipped to New York City by the fishermen and 
net them from 2 to 9 cents per pound. They are taken mainly in fyke 
nets, pound nets, and trap nets, and are all sold fresh. Perch vary in 
weight from 6 to 11 ounces each on an average. 

With the exception of sturgeon, white-fish are the most valued of the 
commercial species taken in Lake Huron. They are caught in every 
county bordering on the lake, but are most plentiful around Little 
Charity Island, near the entrance to Saginaw Bay. ‘This island is the 
property of a fishing firm at Bay City which supports a very extensive 

fishery there. White-fish are sold fresh except at times during the 
summer, when the flesh becomes soft from the extreme heat. The fish 
thus affected are salted before being marketed. In this process it is 
customary to open them down the back, as they do not keep well if 
opened down the belly. Practically the entire catch of white-fish is 
taken in pound nets and gill nets, the catch with the latter being prin- 
cipally by steamers. The average weight of white-fish taken in Lake 

Huron is from 2 to 8 pounds each. Off Caseville they are Ahoaae 

taken weighing 17 pounds each, and one was taken in the fall of 190 
weighing 19 pounds. Those weighing 5 pounds or more are nae 
jumbos and sell for double the price of the smaller ones. 
Among the other species taken in this lake that assume some impor- 

tance in certain localities are pike and pickerel, Menominee white-fish, 
rock bass, cat-fish, long-jaw white-fish, bullheads, and sturgeon. <A 
few other species are also taken incidentally along the lake, but are of 
less importance. 

xcept on the Saginaw River very few fishermen along Lake Huron 
ship their own catch, but sell to local dealers. At West Bay City and 

Essexville there are five dealers who handle practically all of the fish 
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taken in Saginaw Bay west of Sebewaing, and also many of those 
taken as far north as Alpena, as has already been stated. | 

Saginaw Liver.—The fisheries of Saginaw River are prosecuted 
from its mouth toa short distance above Saginaw from November 1 
to April 15. The greater part of the fishing is done through the ice. 
Several species are caught, the most important of which are suckers, 
yellow perch, wall-eyed pike, and pike. The catch is taken chiefly 
with fyke nets and pound nets, the latter being used with more profit 
during the fall before the ice forms. The depths in which fishing is 
carried on varies from 3 feet in the upper part of the river to 22 feet. 
near the mouth. 

In most cases the fishermen on the Saginaw River ship their own 
catch, the greater part of it going to New York City... A few of the 
dealers in that city have buyers, who go up and down the river buying 
fish directly from the fishermen. The fishermen who ship their own 
satch have live-cars, or large boxes, in which to keep the fish alive 
until ready for shipment. They can thus take advantage of good 
markets, and are to some degree independent of the dealers. The live- 
cars In common use on the river are 16 feet long, 5 to 8 feet wide and 
deep, and are divided by one or more partitions. Some of the fisher- 
men have an apartment in their cars for each of the principal species. 
This arrangement saves assorting them when shipments are made. 
The cars are usually built of {-inch white pine, and occasionally of 
“hemlock, from 500 to 700 feet of lamber being required for a car. 
White pine is much preferred on account of not getting water-soaked 
quickly. The cars will last from four to thirteen years, according to 
the care taken of them. It is customary to take the cars ashore and 
clean and dry them about once every two years. 

The following tables show by counties the extent of the fisheries 
of Lake Huron in 1903: 

Table showing by counties the number of ee employed in the fisheries of Lake Huron 
um L903. 

On ves- | On ves- | In shore | Shores: 
County. sels fish- selstrans-! or boat | rior Total. 

ing. porting. | fisheries. | cael 

IMNGO OCT SB tore cea d DBE Oe aE SOG ESSEC NG EDS on Raa aerGHEs Gceneer eee ae See ener 11 
EA MONE Rote aa sons SOS n ee Sar PR OSUDDOC AOS GoneY aesebeDee 2 3 83 30 | 137 
PAM CMEC Ha ore wos winyelninnc eee aralais tals oS eee sc Aeeiain es ajcioclePabicieeiers stele Sclsieae O24) Sse 82 
HES ene rat Sea an Siac nye Mite lave ole Sie mp pete ne ares Gre me lete alate oie icra ce 10 600 | 61 | 671 
PhHeEpovedn os. shee waco sees ema o ea a sabe wens. see Giilsteneionacee 76 | ile 103. 
GR pe Weitere cio rete a ae kate ais Sa ie aon Sane oe reece aan cabenie [oeeeeoenes 39 | 6) 45 
ELUIMONI Seale see ace te Soin acct bette setae | (al een eee 174 | Pe 203 
MOSCOPS aoe aos e cic oes cameos Solelasme Bac sleds seeal 58 See 122 | 11 146. 
Wve @ alin st Cote tamsett ae ets ee re ine eee aiaecieracie tore ennie le cnitielaveleatell Stic sie ces HOTZ! |aisec.< sirens 107 
IBKESOMO, US Gre ces fe Se eta se sretsoree ei a ara benhopees Da Ses -eec ae 1 Mi eecmocrce 19 
OCU ets 5.5 hws so alnwate clos cals aos eee arse eh wee ead siete mia mene|S etm acrote 75 5 80 
Lethe GSLG Tee er gen Ee Pe Tene S| (RIOR eS eae 3 16 30 | 49 
RS SUTIN Re eee oe nat ene Se ne ere Ce eos See ee See Se ee Cade eee GBH ein cie es 33 
US COLA saeectac: > s'is.cm st auc SER eet eL cee tee weet wee calee dee ael cles eee 1S) jac cee Ssece 18 

PRO EE ero <2 (e'- stomps wee oeicra Smeraaioemie eis onaremern o1 16 1, 450 187 1, 704 

F. C. 1904—44 
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Table showing by counties the apparatus and capital employed in the fisheries of Lake 
Huron in 1903. 

Alcona. Alpena. Arenac. | Bay Cheboygan. 

Item. | 
No. | Value. | No. | Value. | No. | Value. | No. | Value. | No. | Value. 

ee 

Vessels fishing ...........2-.20- ler Sagews 2b gk gatoop: ee a) eae 2) Se eee 1 | $3,000 
POWNIS CE Mek sectep ee teee sees BEeca bapaseds bal Ba ereaaad baccnoseocerd sete toocandos a ea 
OA Ae ae ee See eens eee (fase las haeelencas 45-950): Sane =| ccm acerne| soos ceeceseee ieeeee 1, 500 

Wiesselsiiransporling-o<ss-<2-22|>-22 ose ceini 1 DO 0000 2 = 25 cleencaese 1. 85 | pla ae \Beseec\/=44s2=5- 
MOMMAS Cys Da oeceas Seite ce dle nee je eee Tl sadness oeteer |< eae ee OE ee. eee ees aes Soe 
Omit Bak Sa sete cece eee ee Sie BPO es 250 cen e| sense elaacee 1560 | cwcic nel pee 

(RORTSOE se naae acess scea eee wee $525 | 43 3,410 32 | $1,345 | 147 9, 685 29 2,810 
Gasolineganmnches' eo. 2 252 sae. lee sae ee eeiel| =o ceils oe aisles I | 215500) ) . 6 6, 400 1 800 
Apparatus—vessel fisheries: 

Gilllapetsyies tess ccerscteemnone es eee 740 DE 900i tos (<.23lismuisieractel seta | ree eer 306 3, 600 
Apparatus—shore fisheries: 

SGUNGES) = Sh opocubonueceaCo ease lspeaalstasoseclsacnolessoqsacs Rae eats) 285 6 120 3 60 
GUNSINCUS ane Saag Komitee cee 5 25 | 353 2, 665 16 LM Bera loca saccas = 306 1,720 
IPOMMGM ETS! at on) sec alee ae ; 12] 2,450 |} 82] 19,500) 78 | 11,170 | 310 | 39,485 8 1, 045 
ATSUPIOICUS | = «stows =e eem ier smlo 25 625 | 30 850 | 30 845 | 250 7, 285 95 4, 689 
LAMAR IG oe son apna oeecsesscallbooss MAnoseos) oooadiaassesson|| 6 150 | 167 4.628: |:..c&< = lasesecee 
DIP METS. 5.o-.ca es = Siecle eae. ir nallao aces sellaesellosn-senesiscerq |bemacemcalcacsleacosotos 10 5 
SUES Meee cree ieee c.s,chs Belinciae eats lesecelaagsemalseeoclbcooccens|sons Wee epdoa ls sone Roja ees 3 
SD GAs eaten emee ee een ome [SbScclbseseser|sreonlacenoeat= laser: ee eer 400 1, 200 3 4 

Shore and accessory property..}....- B35 hese 40,150 |o;-<2- | 5) 885 4.:. 25 160, 495: |......- 8, 660 
Gashieapital 2s. 26082 ve slneGewce laisse a| aoe tas Sate ve 20, 000 fseeee lnategeiys lente 23,000 ses .3 8, 000 

—— = | —_ | ——_ —_—_ ——- —_ —_ ———— 

MO talize occassions eter emanhell mses 47469) ),...;2-2 TLD GTB leat. = | DA D2S ae 278, 566 | Seceeeye | a $32 

Chippewa Huron. losco Machine: Presque Isle. 

Item. j 
No. | Value.| No. | Value. | No. | Value | No. | Value. | No. | Value. 

Vessels fishing $2, 0CO $2, 0CO 
MOUMASCIN 5.2 se ce ceeaeeriacceloesea|smeiccee a eO rl semeicte ere MeO ate cele aol ere fetal ine taney ta ee OM et eerie 
Outiibe eetice co seme oes eee 645 900 

BOM eet states es eecesateeLe 12,875 415 
Gasoline launches ...-......... 2| 2,400 5400". sciselesee sexe 4] ee SOOM tees oeereneeees 
Apparatus—vessel fisheries: 

Galllaets ce ie arersineeontncccwieealicce se liearemecise 280 2, 000 3, 180 
Apparatus—shore fisheries: 

SOLVES Meee meme e pe iskie ote reievetell|scete ets ltelaletorarsiace 1 BF). BAS OM os sh Sao eplaisi| he eee eer 
Gill Meta A So schsci eect 410 | 3,338 | 1,085 6, 934 425 
ROUNGMEetS Ateescsee ace ceee ce 16 | 2,145 225 43, 315 625 
UME SVoISY - Sexe Se ceselseonoGe sp 136 | 2,840 50 1, 345 240 
Myikermnetscacssaseassoseeseepel se bela seces as 73 1: 3452| occ 2) acces) — OWN) SEZ DO" Cee eee eee 
TNS CIEr Bs See ee epee ean Sern. | Jaemesee eemose 96 |Ssess 44 “46. 20222 | one t208) Rae eee 
SPORTS Seis oc safe oe acicistaie states «il S miegssal sl erere rete ctcier=tetaia erateretoverorets 2. | eens See 

Shore and accessory property..|..--- by 450 Ml o-~ sere 61,580) s.22< 115435)". os. D495 | ake 1, 965 
(Cashicap tales ane ena se sean een 1 OOS | ee oeere SHU C0 MaGe NSAP Senoleeoalsassasse RES eneescs- 

oC ee eye ee D0F603 |eaes eee 140,588 |.....| | 60,525 |..-.- 18, 300 |....- 9, 750 

Saginaw St. Clair. Sanilac. Tuscola. Total. 

Item. ia 
No. | Value.| No. | Value.; No. | Value.| No. | Value.| No. | Value 

BVieSSelS MiShim pyre clk ce ciate siamo et cieteceil stares sell Mees nero aioe eters 1 Sietaeret sc Palle creteta | eerie | 8 | $24, 090 
UNO Aes pana or OSB a Sea soon Serenade saceelimoamecn Ioana lances -4|se8e)|shiasnSec 129) |eeskive== 
(QNOTS IN Asciremr nese aways paras Presne a enpts ape | ssc ave co) Uechescelis eevee fess epoch ocouererareustelltescuatenellopeteieue Ret eee | EE teers oes 10, 795 

Wiesselsitransportins, 525.0. cs ca|ee so icllie ee mrsiemin HC S29 000 Gs sere cere sco eee | emai 7 | 21,700 
MOMMARE: Le eeance clase cee ec = heel e yet tencial) CAL Date ctecetetete| ceeretcpe teret eiarenere rm | ete eater OD ee 
Omit sna 58 ee ee eee 2; 200 

BOGUS Oo oe oars clan nee ote clacteims 12 655 | 20} $945) 12 $350 666 | 45,173 
Gasoline veunches.. sees see: lemons eee seers 1 300 Bo SOOM Reese) eineeerene 22 | 22,550 
Apparatus—yessel fisheries: 

ACrIUMATY O0Ste ep steerer ee eee eeeee Paraataie focclsoanslacoacdeclss 23+ |e sears Stet parmia oll Cee neces 62,222 | 25,625 
Apparatus—shore fisheries: 

Seimesy nc seost cea cee ste Nin) taeel biercte ene ele rectal arate teteasets eee ease aoe ral esara ee = = Se 18 608 
Gill Mets 2 Se erase nce eee teehee eel |-eeeeas 129 540 | 394 | 2,832 | 129 540 | 03, 907 25, 901 
Pound mets ....:- eee 28) 1,080 | 28) 5,600 | 24) 4,425) 24) 2,575 951 | 154, 725 
APTA DN CTS a a= oe Soria a: nemarae eel esiee| sense <el| eiele bea eferatetereinra erator linens 3 30 734 | 21,770 
BV Ke Met ick octeismcis nc acters 192, Pal) (ee sere sees scales = fol ee | (ena serie eee 443 | 12,583 
DIP METS! Mees oem secre see cial cee Wace heal ere De | ere ore rach | pet | See eee ote | eral eet 10 5 
i hbo) =) eRe Aa Teas 5 eee oes eaererrel ann eReenaa Abst pema comes astls sce soe nit ~s5-s-5 183 
ro OY = far Te I OY ede Rie ol Ronn FRE asl ee ale a sme east ea ~~ 408 1, 206 

Shore and accessory property. .|-.--- 87, 495: |. .-.\- 34) 125) ||ee oe | | 10,200 |..... DF S20ul eeeieees 387, 115 
Cashicapitall eee eee eas eres Dp OOO saee 25.000) likes cla ceStnes| etic a|canet aie eeemcm 95, 500 

Motel: Sos: tans eee el eee 50,470 |....- 68,520 |..... "or S5o; aes Beso ie eo cae 851, 639 

alnecludes 5 steam tugs under 5 net tons, valued at $4,600. 
6 Total length, 550,515 yards in the vessel fisheries and 585,755 yards in the shore fisheries. 
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Table showing by counties the products of the fisheries of Lake Huron in 1908. 

Alcona. Alpena. Arenac. Bay. 
Species. | = 

Lbs. |Value. Lbs. Value. Lbs. Value. Lbs. |Value. 

Cat-fish and bullheads......... | 60 $1 401 $9 | 19,073; $648 105, 962 | $3, 716 
VO RETIS Mie tion os 3 crass ace rote eet oc cee ered eh oe SSIS Ee se eae ect | Seek Re ay (et eee 5, 211 83 
LIENS 3234 Soe eee eee tee ae Coane apenas bepoare cee | 94 3 24 1 895 35 
Fresh-water drum ............- SBS eo Sal ISEES foe (=, 3 esters <rof | Sate eeeretar 100 1 2, 661 29 
GEEMAneCHlD =. acc soca ose ecee nie | 100 it) 88 1 600 a 9, 140 325 
ienmimeuresh) = 5... Se see bocce | 3,404 80 142, 853 2, 549 128, 200 1,352 195, 763 1, 962 
Werninp. SaltCd! i... .icseccose2e- | 60,490 | 1,125 | 153,985.| 2,959 | 484,265 | 9,005 | 257,140] 5,103 
Pike and pickerel, fresh ......-. | 338 | 13 85 4 13, 168 657 38, 234 | 2,507 
Pike and pickerel, salted ...--- SSOP) aera ae ee PR cee Sees | 1,610 30) | hisace eae 
Pike perch (wall-eyed pike) ...| 39,337 | 1,797 | 169,769 | 11,368 | 120,692 | 6,695 | 653,774 | 36,003 
TENGEN CS] OF: SiS eR eg ee Sg eee) fe Ce | (come Bg 50 1 9, 897 222 49, 093 1, 581 
RUIN COMM era co ctsinc nese aon oats | 210 10 | 4, 686 212 143 9 371 18 
Suckerseinesh. .2 08. | 14,100 230 69, 766 1,192 102,360 | 1,348 517, 094 | 13, 608 
puckerss salted <. i252 seeee jen see 42, 090 732 91,195 1, 666 | 4, 485 81 27, 115 516 
SKEET 51S] eels Ger Co CSS ee APS SEI =| Eas fie Zee ei bale toe oat alan H 700 12 10,777 305 
PROM MERE Soon 5 Steers ease 440 26 | 684,588 | 31,644 860 42 3, 233 135 
PLOW ISAIGCO ess ose cee eo aoe eal ecek cies eer 3, 450 OM estes 552 eel Ss oe cee ale eeeetoie aee eee 
Whitefish: fresh .- 025 222.222 10, 100 698 117, 551 7, 202 54, 776 3, 388 87, 208 5, 554 
Whitefish saltedies st sine e eo sao ce beeper 2,415 73: | 9, 315 283 19, 435 678 
White-fish (longjaw) -....--.--. lococoneotleaceots by) OOK OOO) 2478) [cas neem | nese in aee = Seti | Oe aes 
White-fish (Menominee), fresh. 1, 900 + 67 ADS I0T 2 Lisi) 595 17 2,192 67 
White-fish (Menominee), salted 115 & 920 Pi MESS es Sobel lonsommee | Bees ee ete 
Welllowaperciss. eens uotecene 5, 265 94] 24,036 | 645 | 135,740 | 2,705 |1, 079, 802 | 24,312 

ee pea amet we |S 
PROM SY reste tere tevayteajaiereiare Saree eae | 177, 944 | 4,877 |1,521,189 | 63,526 |1, 086, 603 | 26,503 |3, 065, 700 | 96, 537 

i | 

Cheboygan. | Chippewa. Huron. Tosco. 
Species . — 

Lbs. "| Value. | | Lbs. | Value. Lbs. | Value. "Lbs. Value. 

Cat-fish and bullheads.........}....-....|...-...- | 10, 200 $297 10, 285 $417 2, 677 §88 
SUAS aera Se Be Sd 2p ee ee | en ee [oer sie Sl erervacieers 52 4 16 1 
Fresh- water drum A ee atte ie tat A aewaee eS ae eee | 6, 831 fo |B ere a ls oeere 
IGenIM ATES. Gaps ates coee ce aneal ceases [epi eal Be eee eae ; 8,948 75 200 2 
lerting: ares: stes-csssececs 4,200 | ba | rete bo Sree 91,223 | 1,147 | 140,742 | 1,942 
Rennie Sane Gh - aja asiaraons oc 6, 465 POO |. =o tasal teeters <2 1,616,045 | 32, 004 727,490 | 13, 656 
EXERT OSLO KE Mist eos stone ee flaeeiaraetncell sais, conic |sentnieeieeic line cereciee 640 40s Ree aceon Weeesee 2 
ine OLblawyers=s ose sc ee coset cce sce cleose< ces Peelers aoe 80 Diy oe area lee ae 
Muskellunge Ba ERS eS Sateen aaline cine calcd semne ers 420 QB. s Sea tee cols Sete Sees esieeet nell See 
Pike and pickerel, fresh .....-. 115 | 4| 47,850 | 1,182 | 801 38 349 | 14 
Pike perch (wali-eyed pike) .. 11, G00 | 974 | 44,300 | 2,027 | 327,077 | 17,737 84,932 | 5.119 
ARO CHS BIBS mein wr sersiatet sic aet ein: ooo el reyaeie selec | ate ceaee lea ee acl eer cee 636 10 129 5 
SUTURED) 1S eae a eee Se ees 130 | 7 1,540 76 | 4,691 302 1, 780 95 
Sime con CAwiak s=1) ssces oo lcelsase-bece ERC ee ine [ean pid Aes 46 Si 2k eae 
Suckers, fresh.......... ees 405,000 | 6,960 24, 000 160 | 86,236 1, 471 60, 570 1, 275 
Suckers: saltiedi-.....05-.cscs-4. 231,801 | 5,385 | 109,480! 2,104 | 1, 0385 18 16, 100 312 
SATE SIs oye rss eae eee ea Lectern eae: | 6,200 8 
PROM OSD. << (aac \asee poe Se eee 186,400 | 9$,071 | 185,800 
SRUGUU Sy SOULGEG «i Se act =o rocco 2, 787 TOA sce eae 
Wihite=tish) fresh « (2-252 0.50 see5 28,345 | 1,806 | 35,170 
White-fish, salted .............. 2,431 | ADAG apie 
WV LO=TSIN. CO VIAL. cae) % Sec ein a arciseccin a ems = Hg | 
White-fish (Menominee), fresh.) 24,430 | 652 |........- 
White-fish (Menominee),salted} 23,820 | 1,159 |......... 
POLLO BORCH Voc. s sacicmdieeteicie a 10, 937 | 584 | 18, 450 234 | 264,897 | 6,607 90, 653 2,141 

LOLI |. ae es eR ree ee 937,861 | 27,024 | 483, 210 | 15, 539 |2, 793, 310 80, 294 |1, 754,056 | 55,598 
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Table showing by counties the products of the fisheries of Lake Huron in 1903—Continued. 

Mackinac. Presque Isle. Saginaw. | St. Clair. 

Species. i = Z a = = | | 
Lbs. | Value. Value. Value.| Lbs. |Value. 

Cat-fish and bullbeads.......-. REeEE ecco aaaamEsal eanoacened |ecaane $217 85 g3 
DOR Selene te ne ae ce eee | PRISE | 2 2 AR) SP a ea EO Dd || eee \ sre 
IDR aseosbeaeecoseaseeseacesose|evasoronad settee alee arn Bedaoe 14 lees et eee 
Mreshawatena TuUMe ces teree eee | see eee fe epee ae Ee eee aol eee eee Hate 36, 850 | 185 
Germ aniGan pee sere eaemee eee | eee a | eieteae | ee eae Reta 48i 6,20) 39 
Iskiaaholes Mades| da neg seaceseoae 23, 750 $345 OOH S160" Secs cseeeesleseceeee 175, 23 1,815 
Herring saltedieeesseeessce= == 920 20 500 VD.) « :2.2steca- 2.2 |\s2 S212 Re See eee ee 
Pike and pickerel, fresh ....--- $, 000 | PAO) adeemasoo pasos e 2227 loon ae Ses Eee 
Pike perch (wall-eyed pike)...| 19,240 | 1, 056 , 267 &8 1,294 | 61,713 | 3,839 
TROYOCORIEG SS a SARS ape son soe saseaotacdllacaoedss Es obossdoolledses 5 LAT | eee saeecaoe eee 
SUNS COM mee am aetyeii selene eee | 5, 920 SVs Bapsaaceoe eacae a tedacp reac lbadabo ce 13,440 | 1,041 
Stumconycawiateo: co. <2 -e = Bee oon Beene ann Bene meee re besos eemeereaa ede osne 250 210 
Suckenrseireshesns sss. eens 220,970 | 3,678 300 | 3 18, 611 | ° 19,330 176 
Suckers) salted). - ce <.--.<<\s=/- - 08,075 | 1, 262 46; 600.4 810) tcc ane Ole ones | eee tee eee ee 
Sumenishiges-cs- 5. Fae Fea Re hte oolecn te reeset teers coll yaheapete tal ate Poaneae | POL es | eee 
Mromiires es eeee mee eee eae eee IEW) Mh VAR TENN) GEN sesseeacualeecen os. 800 35 
TUT OUE SAGE O iatae ser roars ati stalin aetna leetererel ol 1, 600 | ABS) 55S apata wha by ceoes | Geen eee 
White-fish, fresh .........------ 68, 324 | 3,655 18, 000 SOOM eee ace Ae See 860 50 
\idoulienaclay(ikeiat-acho)peocsesoece||ceaeedcocs||dasdecas , 100 | 194 25 Soe oe clees 1 docs tone cena | Saeeeee 
Wehate-fishy (Menominee) fnesbe)| see fete .cia || eele a pein)|leverctetalalere tell clawed oayate pafohn l= ll f= 5, 500 225 
White-fish (Menomince), salted |..........|....--.- ‘ 00 ey ak Gia es enenned nenoesee|loceaacctslleene sc 
MEMO: PELCH eases seine see ee | 45, 400 701 7d | 3 | 4,876 | 24,541 724 

EROUAUS satire selene = cemeeee | 609,549 | 18,909 | 229, 442 | 9,030 | | 30,096 | 344,799 | 7,842 

Sanilac. | Tuscola. | Total. 

Species. a = (——== = = 
Lbs. Lbs. Lbs. Value. 

(CERF oy Choxel pull ovanKols AB oe pe a asellisaoar seecsnd $48 155, 826 5, 444 
IDYYSSTSOW Bosca eo koro sSoncee0esabeE tosses Secon lsbocseceso||so00 ms eceseo)\anscqoosns 16, 191 297 
DIGI GR BSR OB an DBE See ese earocea laeneee cosshe h ere aGe aes ncpsrsoouccallpwacseuass 1,211 58 
HMresh= water Or Wanye <5 = yepnere eee oailler ieee stile | 19 47, 426 309 
GermanvGRupiceeeasce sce sseeee = eel 200 19 37, 491 954 
ierrimgatres hic ssa. aeeeetionss seice 209, 400 190 | 1,144, 094 14, 561 
LECH SSAlteG ye ac. ameciseis ==) sie 184, 218 119 | 3,496, 233 68, 141 
1ekawabayet HNO else geo se no acoae Jose. ||bekicomosdoea| sponoopnea|bos sad ons ced >eoodconcs 640 40 
IbInOY? ORIEN AVCU A Ue spouse aaneossoe ollsesseeeoueod |Sodedeodod| eco ssnenseso\ecsssocese 80 2 
Whe allies Gea seSeseT Son SRA ESese nA esa aeeeeaoas| Soeace esos) Pb Sacencscosa||bGponneode 420 24 
(prilkeey evovel yee sureties eso Sosennlbaceaecnsood |e seonpHce|mooaaowestso|loasncooods 145, 407 6, 980 
Pilkkevand poickerelsssa lied sss ee ete |ee eee =| oe ew lejrerell eee eee a) eee ere ale 1, 610 30 
Pike perch (wall-eyed pike)....--- 1,632 | 1,598, 674 89, 992 
RO CD ASS Base cee adie ns teioetoe oat Sree eeeree een SEs ero arora reece eins ee) eae teres 110, 575 3, 236 
Sturgeom: sce cin cs'= aomeciteeeeiss= 11 34, 047 2,162 
SAUNT RO a CR ith teins oeasee quan ponesega seer pc oes schon Sco cena sand spocaaaos: 296 | 241 
STIGkers wires heey eee eee areas | 252 | 2,061,578 | 18, 974 
Sorel ken REWIKNOl pee bear soon sdeaeeon basse sen sess] seesesconaulbaodecusucsulibeeso sees 628, 576 12, 886 
S(T 1. aaa ee smoot acos Hadad dacros | Soodesesnseolbsdecoce st lbooaSscsnGcsl anodes osae 42, 482 1, 066 
ARON ndeO eRe ee ee aaaeeall | CNUs CAE) ECR Bee Joeclseoecsonoe 2, 086, 880 99, 386 
AMyehblin SUNN a oon cen dewesbeapeceosoasll 9 2 dene esU i INP gos ococsallaosebossns | 21, 752 738 
Wiihite=tishPeiresiue ec snc siicieecrine ra 654, 862 40, 679 
Wilaitie-fishnisalted) ace sec ctce 2 5\|- cance eeinclas heeete rete teva ree cere | Se reetaato re 38, 101 Bey] 
WANTGe TiS CAVIET seers a2 Dielele n= ete cea agel ens od eet amb ce bo Staab scocwaeae 400 46 
Wihiite-fishy (lomp yaw) ce eseecest oe cel eee etre Bel ses aeerciy one ects tae | macro 74, 400 2,672 
White-fish (Menominee), fresh .... HOMER || | SbRulisssedesGesasllsossacnacs 116, 700 3, 926 
White-fish (Menominee), salted ...|..........-.- lle. Meraee eleje ell dieteinsiestoe ee loc ee Sea 28, 795 | 1, So: 
WGITON EON So5 sehoHosce seciaone seo 30, 297 13, 989 231 | 1, 911, 002' | 44, 826 

PO taL Ros 2 oc jeetcme cates wen crete | 503, 917 94, 081 583 | 14, 455, 209 450, 318 

é 
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Table showing by counties and apparatus the products of the vessel fisheries of Lake Turon 
in 1908. 

Alpena. rey gan. Huron. 

Apparatus and species. ae = — 
Lbs. Value, Tbe Value. Lbs. Value. 

Gill nets: 
Pike perch (wall-eyed pike)...-. | 2,300 SOATIN ecrrs tetas eee eee Tectia ater | ere 
Mnouilssireshic= -<e emcees eres | 592,500 | 29, 842 161, 000 #8, 100 120, 000 $5, 500 
Wihnitestishte 2 ey. eee! | 60, 000 * 4, 202 19, 000 1, 800 225 a8) 
White-fish (longjaw)....--<.-.-.-- 69, 090 | DA BAe epee ot Sal yc ate ee shear altars are eleis | ere eerste 
White-fish (Menominee)........-. 19, G00 GTO Naas cee sco See Sets As foes eres a | ee eee 
BE MOWADENCMY scp seem aseaistee = 175 | ri eee reese. We SS eee alles ct otsesea ie can | ey ete eee 

——— —— 

TNO a SRI a ey 742,975 | 37,446 180, 000 9, 400 120, 225 5, 511 

Tosco | Presque ele Total. 

Apparatus and species. = Sas ; ass —— 
Lbs. Value “Lbs. Vv alue. Lbs Value 

Gill nets: ; 
LORIN Ot. sere nar Se scenes < ame 200 pSrilleciaelc catalase eee Ree 200 $3 
Pike perch (wall-eyed pike)....- 6, 340 545 300 $23 8, 990 815 
SUCKEISHaa see ances mnercoeee css 2, 900 56" avons d eka Seekers 2, 900 56 
MTOMiyhneshie eae a ecs occas SocieSe 325, 700 15, 900 132, 000 6, 050 1, 331, 200 63, 592 
MNO Wie SMe Meco onc. Seneca aos -eeeeieeieere neice iocets 1, 600 48 1, 600 48 
Msbibestishi eae men em Lree 36, 000 1, 790 4, 700 224 119, 925 7,527 
Wiener (io aah 0 bea aeeaeas ace aacssoosercal Gococeasrs 5, 400 194 74, 400 2,672 
White-fish (Menominee).....---- 5, 600 Dla er Seceaysen Sele Jenssen ene 24, 600 907 
Wellow perch) .2Jcececiecce ee ees ese 65 2 75 3 315 12 

TIO Call epee aA erate me 376,805 | 18, 533 144, 125 6,542 | 1,564,130 77, 432 

Table showing by counties and apparatus the products of the shore fisheries of Lake Huron 
in 1903. 

Alcona. Alpena. Arenac. Bay 
Apparatus and species. = — = = 

Lbs. |Value.! Lbs. Value. Lbs | Value Lbs. | Value. 

j | 

Pound nets: | | | 
Cat-fish and bullheads.... 60] $1 290 | $6 | 6,435 | $209 | 54,522 | $1, 822 
IDYGyec IS] 0S Seer ey rs mat ot ls a Sept ee ee eee Iocan Ne as eG ei L oe A 7 ye en ee 2,930 37 
LSS Se gestae ce Cow eROenbe EeOmr ear sc eres 70 Dilenaisessae Weer 463 | 20 
Mes ewra veri GMUTa os 5 ser calerctaem sees o's de cio eial leis inie teciere oileeelescaree 100 i 2,161 24 
(exer h Ch WARS A SAE Ec BESrorn Sor Bcc cae MeeGee eal terse 100 1 3,519 135 
Herring. fresh ..22..252--- 404 | 5 | 125,403 | 2,203 127,900 | 1,349 192,563 | 1,927 
Herne ysalied (2. —. ec - 60,490 | 1,125} 141,565 | 2,756 484,085 | 9,000 | 247,480! 4,925 
Pike and picixerel, fresh... 245 | Ql eacists ctepeaseta | mereereeis 1, 758 oi, 15, 391 921 
PikceyanGeplckere) Salted eco see sees sererscie| oe iscem cel eee ee 805 Lbi\| so alsseeesel eases 
Pike perch (wall-eyed 
[OHI E) Co OM Ea eRe eas 39,137 | 1,788 166, 122 | 11,075 94,205 | 5,088 493,491. | 27, 069 

IRI DOS Sees Ace boagoode| jsaeacene-e)|ouacsac|>Socancesd obedp ace 4,304) 114 18, 893 587 
StUTS COM ass. scene einees ee “210 10 4,199 194 143 | 9 196 9 
Suckers tireshe hs 6 sec. ces 11, 700 182 42,155 688 26, 480 | 465 280,043 | 6,648 
Suckersysalted!sss22-\.--- = 7,990 | 182 48, 645 931 3,339 | 61 4, 255 91 
SUbnitln ... Sadeascsenenaocd Meme aster lace sal menses acer eeiier mer 100 | 2 4,468 114 
Mrouipisesh. -s3..etecs ae 440 | 26 | 21,588 987 860 | 42 3, 209 134 
White-fish, fresh ........-- 10,100 | 698 49,650 | 2,609 53,536 | 3,3)3 | 86,019 | 5,482 
Wibtte-tish SalGeG) ain cece citectoce cise a series 1,725 46 9,315 283 19, 485 678 
White-fish (Menominee), 

fresh; ees ieee. waa 1,900} 67 3, 200 90 530 15 2,171 66 
White-fish (Menominee), 

CONTEC eee Maa oSoSaee nae 115 3 920 DAE ion ste jemis oe)| seieielce ails cis sialon sete eee 
Mellowsperch: . </-:'--\..+---)- 4, 605 82 19, 391 540 85,660 | 1,788 | 622,304 | 18, 782 

= eae es | 
MO tae. sade Scie eae oat 137,056 | 4,128 | 624,923 | 22,151 899, 601 | 21,842 | 2,053,513 | 64, 421 

Trap nets: | 
Cat-tishiand)buillbeadsmses|tseocceeee|e eae eee 36 2 BrP53 3] 78 25, 709 851 
ID OS RTISD Se octane eter tataieeie= | eaaneees Petes ell eter crete leenatosellanasceccad |lasbccdeS 900 9 
NGI SI Byala < 5-5 si Se ob wre ararsialel [ic eielsteastosd t edatuietere | 24 1 24 1 275 8 
Tie We Au eiGhabaegent anal Wades sac ce eraser baaoee ees tagace tallassecces sec leoacenes 500 5 
GernianiCirp s-.ss<s neon 100 1 88 1 159 2 1, 806 40 
Hioreiupsiresh../.0-.ccc scale cece once Lana LOGO) jedayl eee  eereee 3,200 35 
Televi) Tomo Se ese ceca] Poca sc acer Pees 6,325 LOOK Rotereeee onl aeaee sare 9, 660 178 
Pike and pickerel, fresh . 88 | + 25 | 1 1, 955 | 98 3, 642 176 
Pike and pickerel, PENI 7275 ee eee EN (eee el CR {em erercreveye 205 | DY eee oe See 
Pike perch (w all- -eyed | 

(OHMS) 52a See aera 200 | 9 75 4 | 3, 666 211 87,445 | 4,601 
IRC al, HERS eee eee tn Sere ae Set bho 50 1 2, 233 42 4,325 94 
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Table showing by counties and apparatus the products of the shore fisheries of Lake Huron 
in 19083—Continued. 

. Alcona. Alpena. Arenac. Bay. 

Apparatus and species. 
Lbs. |Value.} Lbs. Value. Lbs. Valne. Lbs. Value. 

Trap nets—Continued. 
Stutxeons. fic tees =e yee aieaineseeee sire sas 455 SLT iiedccnn Eee Sten 175 $9 
Suckers, fresh........----- 2, 400 #48 8, 600 126 8, 780 | $120 87, 838 1,381 
Suckers, salted.........-.. 34, 500 600 38, 410 677 920 15 | 23, 460 425 
Gum nSIe cee ence arca aes oe loricicte Seca lia ere aoe acc eee ered Oe ree 300 | 5 193; 30 
ACO heer en See Se C ate Bos Soecrae ses see sees Sag asor 5 Odonoded soqcndsa = \2icctanere 24 1 
NiVIODI (sei ts) ok eee merino ree Geka | ieee 176 12 605 37 1,129 68 
White-fish (Menominee)..|........-.|------- Sie a2 65 2 21 ah 
Yellow perehl:<:-- i.2-.--- 600 12 4, 265 | 92 20, 230 373 | 260, 843 4, 886 

TOs pecsaoa. casiiccensss 37, 8&8 674 59, 991 1,061 41, 986 | 999 512,075 | 12, 798 

Gil) nets: 
@at-nsh and! puallhesdss. eases oc acecie cero 75 af 595 Ppa eee ote MR 
IMerrime ireshse-iies soca 3, 000 75 16, 450 331 300 ByleaaoRAeaRos nocodac 
Rlenrin esate diac a ceeceice | seemeeecer eee te 6, 095 103 230 Oileeeeecs eee | Saas 
Rilkcerval pike re lee = ieee |e -lotemietescel| erases 60 3 1, 380 SS See sons 
Pike perch (wall-eyed : 

DUKC) Peers cis eteceemee sc eeceitec else see Ty 42 281 BST apes et Sel (regen 
Rock bass? pa dieioate Sete tine ees sock erie ectee eine 530 fe ee Ser | Are eee 
SUITS COM: saeco ers. cmieen | mee clematis siete 32 Wi) tn cee nde | Abee ce Se cone et ce pean 
Suekers*tresh® 225.3. s8eecnl osceeossenlsceose 15, 011 3878 2,750 40 |. 2 ssSea sees eens 
Suckerss Salitedcnctueces<ca|sceseesass| pocnces 4,140 68) nosOkcceosncl Beceed ole ones des eeelceeeeaee 
UR ie Titec See ee sesEre| SooaE ET Oaolbesscae 20, 500 S16 - eco eee elec eee || Seen eee aes 
POUL ASA EGepema= comme (pease sel cesses 3, 450 DA eens ot epg ee es | eines otters oe Seen 
Wihitesfish=fresh:.< sass 2scels joc aie ese oe 7,725 379 555 | 83° | sceee Ae oes eee 
Wihbwte=Sh), Sate Ge ae a teles else ce eysercellltacce ciate 690 Dilla Sets meer [Secret ceil ete ister ctor | Sates 
White-fish (Menominee), 
TCC o> Seen han bor een Seer Saprnce 17, 685 6000 ne sesteececlacccetr WeASoREnoose|[enecs: = 

VEC ON 7 (KU Coe oeadcnise dlpse cee eecs||bsbeuon 205 6 5, 910 IRE eRe sser co lesoc osc 

Batase sance esac ee 3, 000 75 93, 34 2, 868 12) 531 319" DRS ee Resear 

Fyke nets: 
(Opis ser havel youl etree Sea| |Seascowso a |suboes olboseboopeocl|stecooos 7, 830 280 23, 106 938 
Dog-hsht sea-cercecsecr as 1, 38h 37 
POL GS Bee oe seen io stereos 157 7 
German Carp. -a- s<ceesee = 8,815 150 
Pike and pickerel........- 18,881 } 1,394 
Pike perch (wall-eyed 
DIC ese cata ae Sone oo” steel eas tae ena ee 290 12 6, 843 396 

1220 (ale aT IC ee ee ee Sone beens OE an eee col Bm apDbe 2,500 50 25, 875 900 
SO snes sna lap oe ee meric Be ReCHesal te eormsl neponosbeo basconcs 6, 350 93 147,338 | 5,562 
Site corete chore I Reese gee. ae sly aBboons yal lsseceo asospopanc |nsconoes 23 3 ee ese eee es Sac 
AoW ates ats] oleae eee os oes | | ee ee aac aS toasano! |emosadsoaca|lsocecds 5,186 161 
Maoh) ioe Sa ee Casal eee Be eel ae Se See Sea al sey ec 80 5 60 4 
Hmeillkoyy 2 pays veloy See carbemcon|oeSeecoss lssosceoSaae ssccoo|beanueoce 18, 400 267 192,255 | 5,593 

“ROT NI ae SS Ros Sao GSS EECe oes eee Sea ratnac ol NemER ort 31,910 Tie 424, 897 } 15, 142 

Seines: 
Cai-fishiamd piullbendss sss |cacc ste sales ea le crerere eles etnerenatateye 1, 960 OL ee clases seereere 
(Cie Ra NalicehY U5 on ss Sean Seana naals| mane soa le soomedacellaceccsec 250 Bo ctaca eel eereeeests 
TeX Eee ae M oNKOl qe No) |e PA Aen eon eaeea ss lonececs soccer oan jococsan: 6, 855 843. | eee ccte Seal ee eee 
Pike perch (wall-eyed 

4 OHO as corenaen cers |eoco seek besocea|soneotcreas|jcoocas 22;340 | 1,368 1, 355 $1 
TOC ka WA SSlen ye octets oepalel| seem e orev ene a a eareh siete etal eteratatoyatsfe 330 15a ay Se ee (2 
Sicleens: freshinws. <smrsece oe ops| esse serail cee all Savoie efeieratel| reretokeselare 58, 000 6380 1,875 17 
(SED Sa 1G gsi 0 oe renee aes pa A Nie yea ng ee adie ps mee ict 300 (Pace astro (so sooS 
Wellow perch tir stesso seen oobi cen |Soaan toe | meteretatetats 10, 540 UGS hs See Re Sarees 

L LYo} 1:1 Paap aa | Fee ee Space |e eve erie ee ee eae 100,575 | 2,577 3, 280 98 

Lines: 
Catefishvamad pullineads: sem eecrs rere ee erp ara ee) erie el eee re epee te tee 2, 625 105 
Pike perch (wall-eyed 
11) Rn Beene ee el Perea ae Be eceal le ancedones) Gereioce Scemcsne= =a oc scone 140 8 

Wo) coil ae ee ree | ea ee eal Re he eer oe ot oad ee canleschones 2, 765 113 

Spears: 
IDNA SaVelgsytol Od Ge narra nGoaeoqece| eees5a |-pcoae secs lcasnbecd aoseesasoscleocods: 320 16 
Pike perch (wall-eyed 

109000) PPE ee Re eo Bnernnd meceane nacancacd Rodarcor ede «apdadalesosceoc 64,500 | 8, 848 
Wellow perches sa. see see oem erece | Meee a [eee eteta) eta crerece sera | Sete erated eee ere 4, 400 101 

Totals 6 Pesos Soecine - | Sate Sele oe eae a oars ee eevee fetter ere | ote eset etl Sera 69,220 | 3,965 

Grand total ..........-.- 177,944 | 4,877 | 778,164 | 26,080 | 1,086, 603 | 26,503 | 3, 065, 700 | 96, 537 
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Table showing by counties and apparatus the products of the shore fisheries of Lake Huron 
in 1903—Continued. 

Apparatus and species. 

Pound nets: 
Cat-fish and bullheads...- 
IDG a aeeepeasoeccoahease 
Fresh-water drum 
German carp 
Herring, fresh 
Hermie, salted). ...2.25. 0. 
Herring, smoked 
Ling or lawyers 
Pike and pickerel, fresh -. 
Pike perch (wall-eyed 
pike) 

RocmIpaSS:..<.sasesec see 
Sturgeon 

Caviar 
Suckers, fresh 
Suckers, salted 
Trout, fresh 
‘RrOUi sane desea eee 
White-fish, fresh .......... 
White-fish, salted 
White-fish caviar 
White-fish (Menominee), 

eshte. cos aaoseeas sons 
White-fish (Menominee), 

salted 
Yellow perch 

Trap nets: 
Cat-fish and bullheads....| 
Eels 
Fresh-water drum 
German carp 
Herring, fresh 
Herring, salted ..-........ 
Muskelfungees. .o..conncs-. 
Pike and pickerel, fresh -. 
Pike perch (wall-eyed 

pike) 
Reckahncs 2s meee aa 
Sturgeon 
Suckers, fresh 
Suckers, salted 
Sun-fish 
Trout 
White-fish 
White-fish (Menominee) .. 
Yellow perch 

Gill nets: 
Cat-fish and bullheads.... 
Herring, fresh 
Herring, salted 
Pike and pickerel......:.-. 
Pike perch (wall-eyed 

[DU id:) he Sep eae esO peas 

Trout, maliod? sass ee 
White-fish, fresh 
ere salted . 

salted 

Fyke nets: 
Cat-fish and bullheads....} 
GernisnCALD.. . 5 sesicaea 
Pike and pickerel 
Pike perch (wall-eyed 

pike) 

Cheboygan. Chippewa. Huron. Toseo. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value 

RE are dey seonee eal 2, 400 $72 6, 208 $253 2,336) $75 
Ua a LS Ly [i na ad Inet AEE 3: 2 16 il 
Waa ee a oe denen) SR MAIC ee 5, 535 66 ||: ea eee 
SAP E TS rae Ee fee cecal sams 1, 28 34 | 200 | 2) 

4, 200 409 |e Oe eam on See a 81,925 | 1,040 186,725 | 1,877 
2, 200 EAT Hea sea a Nae 1,616,045 | 32, 004 723, 925 | 13, 588 

Ree ae Re | pmegemen |B eae So a ane 640 40) oe een 
Be Merseoe| BAM peas Stn |e! ee 80 PH teria) ee: 150 

90 3 5, 400 142 oD 1 122 4 

2,100 41 2, 800 112 305, 893 | 16, 412 72,702 | 4,298 
ee ee Le | Sri a hl La nt Ce ce 129 

4, 691 3 
46 

34, 533 6 : 
1, 035 18 12, 650 242 
2, 630 126 17, 308 794 

ie re ae Hse |e ea 7, 705 235 
| 110,213.) 8,143 48,611 | 3,404 

155 13 3, 430 115 
400 4G Ora eS eld ee 

Oe apne Mean es ey Wie ee | Ae ee 2,186 91 7, 526 Pig 

120 Cal tea ec VB eR ee Lee i BER ee tees ee 
Set Se leis ceere Peal O50, 22 131,518 | 3,138 27, 006 517 

98,083 | 792 83,470 | 3,156 | 2,305,066 | 62,323 | 1,084,438 | 25, 794 
| = —— | SS SS ee 

ase seca Hesiors) toes 7, 800 225 232 Edel 291 12 
PEPE Soh (ce oe se ene ola Raere ee: 29 Dal ee A ae Pamee aS 
CaP E [ie es ere ae 1, 296 nibs Al ies ERS | ache Soo 
aL: | EAD ce | Bes Se ON SE ee 300 (eee (oat ae 
ae Naat ey a eg RECS A Ete 700 yal oe ie te ee | Cre Se 

4, 265 5 age ne eS RO | eter eB) Ee Sea Ea ee 
recesbomellgcredect 420 DANS as vac jor << acucsaqa paaeeaaa en teers 
Bie alls Setar. 42,450 | 1,040 45 2 | 144 7 

6, 800 892 41,500 | 1,915 | 9, 925 667 500 | 28 
Jee aS areies Pao pe nee Almere Se AND a 480 oi (emer eal ads 
ees eee | 520 SO see Fcc olwics 1c 2 el ee erly 
325,000 | G, 255 20, 000 140 31, 606 21 523 7 
210, 260 $603) li, MOQSSRO yl ASSO} sn) e he se le cy cen Ne een ee ee 

6, 200 A ek. Bs 28 2 55 has 5 ee eee a ee |e 
AVGOOUIE b lbTa pees & oe ee Le eon paar ae sees 

bles Ae coe Lame | 120 | TO Bede ae eerie 
ACRE ieee aa nae a 350 | Oh || i ae eee 

| 16,500 212 45,705 | 1,387 38 260s 728 

| 242,340 | 5,783 92,928 | 2,879 39,620 | 782 

tees nats Stata 8.30081 ce at 50 1 
fae Woceren Joes cre tam one aes Sama 8, 600 85 3, 817 62 
ease yeee | 23 Setina| Ghee Cee alate See Peaaetnsecdal Zanes len 3, 565 68 

25 | 1 ogee ee A aCe a Pe ees Rese ea Pe 83 | 3 
| a 

2,100 Sn eretereel ee cede 10,652 | 625 5,390} 318 
1, 000 5) eee Ree ee 1,470 | 13 28,050 | 654 
3,481 | CR ea ang 55) RRO Ae) Ie Be aie ia Reem aes 2, 760 58 

20, 200 756 | 148,750 | 6,140 129 120 | 5, 676 136,095 | 6,092 
1,810 CV eeu eto Gee ence eae meme || eee b 2, 990 95 
5, 245 285 | 8, 650 460 va 300 | | 160 24,097 | 1,446 
AS CD [emer OD apenas emcee eee eek ae ae 920 38 

| 
24, 43 652 eet tee oh 7,725 | 265 7,536 285 

PEGE (OTE in Br NS y | rama Arcs [oS 2 seal ae al ae 
23 Rabe atic de sat Leek ole 18, 700 | 506 |. 25, 420 894 

£4,528 | 3,200 | 157,400] 6,600) 178,567} 7,330 | 240,773 | 10,014 

| Aah 
ee ane GCeMP ES A Kroes Le 1, 658 | AG ess 42a eee 
a Po ba ETS |e A steele Oe 488 | tt) sy ee (OE Senet 

Sethe te Sl ee sec noe sel eee S 734. | ie een > a 

607 Speer pea hewieem 
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Table showing by counties and apparatus the products of the shore fisheries of Lake Huron 
in 1908—Continued. 

Cheboygan. | Chippewa. | Huron. Toseo. 
Apparatus and species. SS =F 3 

| Lbs. | Value. Lbs. Value. | Lbs. Value.| Lbs. Value. 

Fyke nets—Continued. | | | 
HVOGKIDASSiss ace ce ceseee ier ees See REL 2 cal Ae ep a Lee ea 156 2) al apie steteve ratte (oeee ee 
Suelsersi fresh = 2 eee ne en hee eee: | eee cells aie rcyseree es rere 18, 627 276: | 1. = oieies 2 | See 
Wellowsperchice sa. /25-eeectaeeecass ene are | eet io ateerne 515,474 4) 1,010) | eee Se eee 

LO) 8 a Mee eR ee berate geeadlteae nee canace bal A aeons [2 78,7480 Dat see ae [ees 
Seines: | ae _ iia 

Germanicanpyr ss eectece =o eae ae sec hae atte sel Meiners soe ell see eee 1, 880 26) lees eno sl ee eee 
Suckers sineshite=seerre see BEAU Vette pcp ose a banpocsuiccudannasec|ecosoces 6,830 | $220 
Suclcerswsalitede ean. <2 3, 400 OM See sieae ere, 2)| Sa ataset hej Worm ietayy sete ere eeereteret 690 | 12 
Wn testishissstes esac ncemea ne eae |o- se 22 ee[eneee eee e feces eel eee eee ence e |e eee ee | 3, 100 | 158 

Total ee == ee << <item = =) 42, 400 DY Renae cane haceceee 1, 880 26 | 10,620 | 390 

Lines: a 5 a ae ie 
PRROUt eee cet eee oe ane 1, 200 ODIs Mee areas le sreesterohe 3, 400 | 245 1, 800 85 
WO MOM MeO 2 seagos se ssolscceaadou acecoes.|lssesccocee | eee le 7500 566 |= -S25ce2 5 Use 2 Saee 

MotalsssnSece sora os 1, 200 50 |= 2snee eee |e nee eeee | 20, 300 811 | 1, £00 | 85 

Spears: ee - 7 ae | 
Suekers) salted 22 asc20- os. 4, 625 AQ jt Severs crovece See brere pera le te eG | Cetera Lege tee erseeers boghees 

Dip nets: igeecareaneN hae ie ee Ge iat 
SWC pnooadecceuasmenod | 40, 000 LOO Se cere ee [Sasso oto ssachan|saanbood|s-scasecsss'sascec6 

Grand totels-240205-4.2: 757,861 | 17,624 | 483,210 [$15,589 | 2,673,085 | 74,788 | 1,377,251 | 37,065 

Mackinac. | Presque Isle. Saginaw. St. Clair. 
Apparatus and species. |— 7 7 = sa 

Lbs. | Value. Lbs. Value. Lbs. Value.| Lbs. Value. 

a | 

Pound nets: 
Cat-fish and bullheads.... 
Dog-fish 
Fresh-water drum 
German carp 
Herring, fresh 
Herring, salted 
Pike and pickerel, fresh... 
Pike perch (wall-eyed 

pike) 
RoOcksbasst woseecweasec eae 
Sturgeon 
Sturgeon caviar 
Suckers, fresh 
Suckers, salted 
Sun-fish 
rowbs ireshes= sess aseer ene 
White-fish, fresh .......--. 
White-fish (Menominee), 

fresh 

Trap nets: 
Pike and pickerel, fresh ..; 
Pike perch (wall-eyed 
DIKE) ER. veces weasel asec 

Suckers iteshy --ccsonoeeae 
Suckers, salted 
Yellow perch 

Gill nets: 
Herring, fresh 
Herring, salted 
Pike perch (wall-eyed 
Uke es. ee se ok ere sicoe 

Suckers, salted 
Trout, fresh 
White-fish, fresh 
White-fish (Menominee), 

fresh 
White-fish (Menominee), 

salted 

Tie eeuniaes la geil, Pianeta eet 4.5 7, 720 BAL oes ee cena as 
BeG20uio SOS bees atc collects ool mee ee ee enn | 18,440 | 1, O41 

SORE 5 ar E0 2 esl ae Ch ae | ce SIR autre | en | 250 | 210 
3, 500 | CC NE Seles Os ie = | 63,111) 2,584) 19,330 176 

29, 325 GS7h eee ees e | Ree eee Woo csceaodlicsee ccs] eee oan 
Tee | ne | 3, 495 113) |: eee 

80, 578 | lies e400 /DS. Seelam 80 35 
60) S298 3980)i| e200 9m mm GO0)| eeeeee eee |e eee | 860 | 50 

grb As 58. [URES | een cpa a OY ae eA eae PA 1,090 | 40 
PIM | lee leopoue eae 29, 050 8, 041 240 

919,272 | 8,926 | 22,500| 1,064 | 118,546 | 5,113 | 323,299] 7,168 
| Mean ; 

GOON 26 000. cy ca ep eee | (i Oar | eee 
| | 

197640") 10022 [22s ewe | seh | 
217, 470 | .3,630 | 300 | 3 | 

ied eee thal Lata 46, 000 800 
43, 300 G66 He cee ieee oka 

288,410 | 5,608 | 46,300 803 

eee: {ese pe yerdoot ead 
Re ie fee or Ce 500 12 | 

BA See eae 2 Patt 7 | 1 Woacle ante sal claes del Steet eas eee 
Baise a ER SO seae| 600 a gna (eeeuaee ata ee ea 

46,680 | 2,070 #.100'|) ~~ B98:| 2.22 cea) Seer a = ae ee 
7,495 | 375 1,300 | Foy (ioe iene be loeoes eee Laan eee eee 

Aare ete eas emer Sr cw mn neem ma airy crac 105 
| | 

Senet Ibemosoce 3, 900 | 
| | 2 ie at Pee eee eee 

54,175 | 2,445 | 16,517 | 
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Table showing by counties and apparatus the products of the shore fisheries of Lake Huron 
in 1903—Continued. 

Mackinac. Presque Isle. Saginaw. St. Clair. 

Apparatus and species. ; : 
Lbs. | Value. Lbs. | Value. Lbs. | Value. Lbs. | Value. 

Fyke nets: 
Cat-ishinna’bullihead sees essence tecnica peace eee elses crc 5, 149 BUST te eter eee 
DOS sts np e:. = Xe. = Beers eee e ea Ree oye el noeee oe Sele gots ene 10, 055 1930 Qosee sees Jocaccone 
IO oes aoe REE Eee eee eee oats sac cis eas Seat eee emee oe 120 DA | oh Sar onisee eBeoeoc 
Germantearpe st.) 592k! [pee a Vase ates re aed seal eee ae 15, 033 ASH | eee eee ae ee ees 
pikeyandspickerell=2 352525) 5s205+ sees hel Seren ite Sees eet aed eae cee SUS4Oniied, QiBnlh. co ste se pees 
Pike perch (wall-eyed | | 
DULG ae eee See DSO hie IR1Ss eee ee taller ee 8, 660 Gpictal Peammeenl bea Seats 

OCH DASS Ross eis cineca ee Votes sieve istaitrel|eaeteists (osieictn oi siaae | ereiniare Siete 437050) |) wlali76) |p acceso eellee eee 
Suckergenregh.- 40 tees sha ee ee eres Vester epee ce ote Ee ees 462) OOM PL OHOMsaee aia toe eiee ae 
Suckers, salted...........- | 28, 780 | (Wy beenoscade eneeries nacorcasnse Gace Baceseeeas teense 
Suite Ships ch eens eae sera Ahab Ws eee 21,310 DSStibbae sane leaps 
ellowaperchis. sn. lees Poe ae eee ieee ek er ee ae 1S7e870) fest OOM | sence mane [anes 

Ota esa so saneeeiseeee 29, 000 639M Ree eeceree somes 735, 102 | 24, 983 J-----2 eee e [sees eee 

Lines: | 
Par OUGra tesa sens one Steet NE Nites 25 DSO ely les a bapare Mla Mere Ota.) ee tN ee {al ces 

| =| | | 

Spears: 
PEED Ubi wee oees ee se see | 560 ee anes nate ose aes [> ASH by) A) eS | ae 

Grand total .............| 609,549 | 18,909 | 85,317 | $2,488 | 853,648 | 30,096 | 344,799 | $7,842 

Sanilac. Tuscola. Total. 

Apparatus and species. = = 
Lbs. Value. Lbs. Value. Lbs. | Value. 

Pound nets: 
Cat-fishtand! pulllhieadsis. esse. sac os. esse = aia Ase 1,211 $48 74,317 | 2, 525 
PD OORTIS ieee ene ie ee ciciers ae creas emeameecieatctes | zee a clepasielesteiiacireteedl Leese 8, 855 58 
IDG Rea cetuuoceimectea ten cenenaes Soc GESSen Sone Slee a cece) See meran es ete tae eeaererare | 582 25 
Mresh= walker GTI), qacceei cece eas all aerate aa lsa am aria 984 16 45, 630 286 
GermtamiCanpees ecclesia soe ee 200 34 1, 300 19 | 138, 481 257 
Herrimesireshe. | 22sec sees aecsese 195, 200 2,817 18, 229 190 1, 086, 027 13, 605 
Herrin se salted so. oes nea es 181, 918 3, 969 4,715 119 | 3, 463, 293 | 67, 550 
FVELMN SSS O KOO sae cseiacseclaclens We epe pote resteteie lie ee asses, ore /ot=|| late taretescreieserereyal| atetaysrsieisreice 640 40 
AGU OVOTALAW VOLS tenes Bee rere tant ae Rane! | otters cis oe noone Cenc Peer 80 | 2 
Pike and pickerel, fresh ......-.. Bye 1, 460 
Pike and pickerel, salted .......-. 5 15 
Pike perch (wall-eyed pike)..... 15, 188 72, 391 
FROCKRDASHseaaate fa ciate oes seecra fee Poieeetecines 947 
SULIT RC OM Ss c= 25 Sbtelmiclsfoeins ease | 2,103 
Sur econicavilatece eee eee ane ee | 241 
Suekerswinesh!. 2 y-ceeasceneaees 11, 916 
HUCKers Salted ss: sash see cera 2, 452 
SUDYIED S)oY oe Cee See ete mine mes 229 
MNO Ww beireshis 32.0. -jcerteeececece 8, 439 
PRIOUPSISAIbEM Ee See ceceoe 277 
Wihite-fish. fresh)... 2542-45 225--2- 29, 611 
White-fish, salted 1,142 
White-fish caviar 46 
Wibute-fsha (enomimee) ineshis2| Ss se ses taec ells ceisener ose eter == eel eer 18,513 643 
Wiite-shr Menominee) saltedis: |S oes. eas ene alo smare ait te | ree cerns ate 1,155 31 
NWellowaperehy-ckssem=cecciscesm ace 100 | 4 13, 389 222. | 945,174 21, 506 

otal epee Sees sires ocecase sce 406, 352 8, 357 92, S31 | 2, 562 8, 391, 950 237, 797 

Trap nets: | 
Cat-fishtandsbpulllhies dss =e 29-20 a) soos oe cieia ne sells ee ciaccesmiel es ke cineca 38, 461 1, 283 
TD OVER TE TST Ov Seated A, URS ae ran ha ered Se ee a eae ee od ba gs ae ee le eetaatee 900 | 9 
JOS) EY aia eer a eg nr ae || Seen ee ee ere oes ee Aes Gee a ae |pceaaceede 352 2 
RCSA abe GLUM we oma sos ease |ineeeteecce areal e cisere ae cine | owen ee ie Beeston are 1, 796 23 
GeTMaMFCAN DS sep es eee ae eo cert et ttnc Lasoee irae alle aoe eeeeree he oy see 2, 444 50 
ETO rN HiT OS Dass mae rates nese = nates oe Seine omar Siacocil eon ce terns re |e see Riese 4, 900 72 
Lalenteintec Eni eye hse an ale eee oe |e ee ee ao Red oo enone Men cue peter sasaeodene 20, 250 8638 
IRIS elUine Cx arse se era aeey eel eral eres shies ae [in eee ec ere Ce Ine ces, SIS et AS 420 24 
Pikevand'pickerel: fresh s.-- .2sss\|5---0 50-26" eee NAM Ve rs Bo ter HER Eesacwca lic 57, 349 1,618 
Pike and pickerel, salted ........|...-...----- scares: Eyam ee i Se laaaee asess 805 15 
Pike perch (wall-eyed pike)-....- fencia Sartarcieese lateness care 160 | 6 168, 851 9, 355 
TOON OSI ocadoncecbosasoas 26sSoc) = sao scsasacd| Sescan seer) sceqcseas=55|obooeeasoe 7, 088 145 
SUE COM necator oem ee cece lee ea ae ers /aeranee aera ae eee ae [Rveser cence 2 1,150 58 
Suckers: dineshies. 22. scseecear seleaccessene cole eeciceswes 500 | 6 703, 017 12, 337 
BUCKErSU SM LtEd Se 255 cee cece ae nel ee ce es Se celeron as bees es. letiees came 455, 900 9, 460 
Une Shiees fe eGo eee Le aS Ss cee tae ued obo ameter sa eae eee cee 7, 623 88 
ERO, ob. ct SOR aA OSes de obs 35) Boerne cnee| SSA Spee ae Heese sees ae Ate 4,624 163 
Wihiteshsilee:.< .aocet se seca en eer Cen EM waee lowe ao. Seas eee aoe oe 2,030 | 127 
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Table showing by counties and apparatus the products of the shore fisheries of Lake Huron 
in 19038—Continued. 

Sanilac. Tuscola. Total. 
Apparatus and species. ———— 

Lbs. Value, Lbs. Value. Lbs. Value. 

Trap nets—Continued. 
White-tish (Menominee) " 808 $36 
VellOWpPELCD) eee eciose see ialaas 5 440, 905 8, 942 

MO teeter sais aerate neem eae y 1, 919, 673 44, 120 

Gill nets: 
Catzishvand bwllheads:\..2caz, sce Uae se ne soe cls mace mele ne Gece en sete -l eieetseneteeis 720 24 
err neh CSD sev os men -eeew aise 14, 200 DUG Qi ae crers ete eee erie atera ee 52, 967 881 
FLCETIN EA SALted sss sae ee cease 2, 300 BONS dssreaistiaccs|looeelnlesete 2 12, 690 228 
Pikevand pickerel 22: sch. sack o cla| Sanne set eal ewan ces leec eae eee se | see mee cee 1, 548 76 
Pike sperch (Gwall-eyed! pilee ie 527 -o|kvaecimateectta| a0 cies ae ese aera all eae ers 19, 712 1, 043 
IROCEKADASSE 3! Sr. sae aa nise Steere ae Se see hod iene Mee sale snbsp Sop soallacesns 5895 530 11 
ULMER COM ae cre ern rca a= Aarne 3 32 iL 
Suckers, pee So Shs Fe Spetes Lyte ata ‘, 281 oe 
Suckers, salte ws 0, 981 12 
(brouteireshes. 02 geeescs cesses ee 1,939 541, 540 23, 716 
UBS Coynhinat ul re(6 Reese Seearo oer 3, 220 112 11,470 413 
White-fish, fresh -.......-.-.--2-- 600 34 57, 967 3, 247 
Wihite=tishiysall ted. Soe sae loose seen seme eee 3, 910 185 
White-fish (Menominee), fresh... 10, 953 353 72,7719 2, 346 
White-fish (Menominee), salted..!....-.......|.----.-+.- 27, 600 1, 290 
MellOWEDereipanmcemiiwaiis eetide lier 30, 197 965 97,169 2,975 

GPR or Bleek eet te Ped | |. 297665. |B, COB teen See eee 959,896 | 37,742 

Fyke nets: Cy 
Gat-tighand: bullne@ds. i aea5 fee al Sec air ee lee = tees | Soe eer Sete emer 37, 743 1, 448 
DOP afSI ee or goes cise al Fasale ic spools H | : it, ae re 
else sch << =r : 27 
German Garp! as ser cerosicceeicsicle 19, 436 618 
Rikerand piekerele. ses ees2 ens listens dsacraie sare Heese ce eiaa | Mewaresisiecie Sells eretriee mete 52, 680 38, 467 
Pike perch (wall-eyed pike)..... (ocmeeceseeee eta e cee (coe coer teres asonset mes 6, 560} ~ 1,083 
ROCKS SSI esa eee ace roie ere else /al oestrone creterol| hepsi eee areal ee eerie tee eter ere eee ee 1,581 2,128 
Suckers #inesiena. once setcias sceits \pecoepasa-ce [bp SuAne Sr cllseepecmsotcn|basanacs55 634,825 | 22, 008 
Suckers vsalteda.acemtecme cc nections Jee eclayaiee Cte rol RARE eaten tical mee ames 28, 980 630 
Sun-fish ...... Bess SIs Sereate © sere opel ee letter eajece Ve rere a cpei ovals oles erortara olel|ie eae eee 26, 496 749 
Witte fishes saps socio ronteeie ciiis,ost= We rapsie ate symm falls aicie are = Scielitecian erste, siae'| ston alee 140 9 
sellowi perch’ cesses naccccnsecere od Verne aoe Bee cele oekmamcceeWaemenes aceen| Se seemee ce 394, 99) 10, 560 

Totaly rics -ecjemeels cae sabes oeias.ts | dejeala ares etabet| scape me rare mise | eteye asst erate al ees einen 1, 294, 653 42, 951 

Seins: | | 
Cat-fish and bullheads........... | bs diciaesVerlarctavall siowis er levaleral| afew Se ee OE Smee 1, 960 59 
Genmanycarpteseses secon seeeeeeee | Net fej ee a Pal Ye I | ensayo | keer 2,150 29 
Pikevindipickerele=- 25-252 -s.-- 0 tte e atetitne ce all Buccicotetaine | (ble, whee a tems| Seeee leer 6, 855 343 
Pike pe (wall-eyed pike) -.-.-... Settee tee cesses eee pete ee etree presets 23, ee 1,489 
TROCKADASS sees aec eee cecinseeeneetc|easimenan cei eee eral (erions Saeco nacrrercie 330 
Sie ers stros hierar acme ans. eet |- eee loneonneccr|oneess cancce|scoosna9: 105, 705 1,367 
Suckers #SalteG jaccc ociewc ste ocean ouaerenceee Boies Bics S| Erie losis oss aiellisonreiv sions 4, 090 87 
SuM-fish:os5- ca ie Fo 2s nC iajoieccerwis ou, 5 eels ae ec cto maeicn Oe epee | Onin mise ete talleeaeteie cet 300 5 
AWC ASE ES = Sen rere lmertreissere i | abbr d AS capita Sc Poe bere ciel | Eh hotate ies ete |e eeyeeeteterere 3,100 158 
BVielLOWiDeLOWy soc cies econ eine enie eteimieeannees ee diecaescelleco~eeraan sl evesctoniwer 10, 540 164 

INGE TOS Se Ale Pang rape [yoo sa See a eee ee 158, 705 3, 666 

Lines: | ; ; 
Cat-fish and bullheads..........- Li ee Wires an!l ans ice aleaneee neat alecetstaceete 2,625 105 
Pike: perchi(qwall-ey ed! pilke) yest a Ss eee | cee nee alee tei ceetera\<is | ote eeetserseses ; ae ‘ a 
ut 1 10), b 4 Ae eee ee re er eR Ree oe See) [ener ent er Cari eA Nr ree 31,532 ¥ 
Yellow perch we 22 een. Nese asn olae cist ceacss oreo | ce eaereiomies | eseietemree se eee 17, 500 566 

ooo —— 

Rota eee meee bean eee e soe eer Ee Sea ae Rr Rea. e aEe e ihe 51, 797 2,316 

Spears: | a 
Pikeandipickerel ss asa- eee Wc: Gpeene ctl esa Sree tres cl sre eles te stall Care See 20 16 
Pike perch (wall-eyed pike) ..... DS aie care S7AS Sell fc levoneve rer Sie | STI soe eRe | wegen heres 64, 500 38, 848 
Suckerstsalteds os S222 seceenesce [oes scar, memscrerersl|'s'asecapstates opens lateeare abchaveretarere' | eesloretersicecs 4, 625 1 
PLOWS eS oie Ser ns tape eren eters Js aye heise oie | Sajceinersiers estes eeiete oe | ete pinceee 560 
NWellowaperch) = ease ceee noes ere \Bacaesendend eescemocce| |sconaanoescc||seoe cacao 4, 400 101 

ictal ese ere eee cee eee [re meee ae filets trent eee 74, 405 4, 104 

Dip nets: | | be 
Suckersins ss eceae wee ee ace ee eee See aes flgrececece|gneussoosusalfecsesseos 40, 000 190 

Grand total ......s.0.2.ceeeeeee | 503,917 | 11,960 | 94,031 | 2,583 | 12,891,079 | 372,886 
| 

, ere e 
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WHOLESALE FISHERY TRADE OF LAKE HURON. 

Wholesale fishery establishments are located at several towns along 
Lake Huron, but by far the greater part of the catch is handled by 
five firms at West Bay City and Essexville. Since 1899 some of these 
firms have established new houses at Alpena, the existence of which 
has proved quite an incentive to the fishermen and has created an 
upward tendency in prices. The bulk of the fish handled by the 
wholesale dealers along the lake is canght in American waters, except 
at Port Huron, where the reverse is the case. Over three-fourths of 

the total quantity of sturgeon and caviar handled along the American 
side of Lake Huron was taken in Canadian waters. The many small 
bays and inlets of the Canadian side of the lake seem to be especially 
favorable for this and other species. In 1903 there were 16 establish- 
ments engaged in the wholesale fishery trade of Lake Huron. The 
persons engaged numbered 134; the wages paid amounted to $38,420; 
the cash capital was $95,500, and the value of the establishments, with 

their appurtenances, was $96,500. Since 1899 there has been an 
increase of 3 establishments, $39,205 in the value of property, $40,000 
in the cash capital, $15,106 in the amount of wages paid, und 47 in the 
number of persons engaged. 

Table showing the extent of the wholesale fishery trade of Lake Huron in 1908. 

Item. No. Value. 

PENS Ge NS eC EGS Sayers ere CE cece eee woe ne Seas a Shaye mas serge ni ice eet 16 $96, 500 
MO AISTINC SEP HULeh]! jaja socsters Se rege nis Mee etare ao ams era iors oie tenes Dele s alaetec ae aise towcin sc lak eictonte| Us sinsice sia $5, 500 
IROTGORAIGH YAS CC iy a = eer maycin spat Sap Reine om ise ial cine Deis oeiees suite cere Mineo saae 194) see Soe Aas 
NVC aN Ces trot eres mala ele Saisie nen rae Se cleincia sulcineicic homes cen alone eumemclccmie eee seme lseeachskasse 38, 420 

Product. Lbs. Value. Product. Lbs. Value. 
| | 

ets = ; % | 
Cat-fish and bullheads...... 109,120; $6,059 } Suckers, fresh .........---- 1, 543, 877 $50, 853 
Warsushwieee. 62. ake ease nese 95855 4 88 || Suckers, salted............. 898, 093 25, 880 
Hie sprees 62 2) Vases er 610 | Sie Laps GLI iS nies ee Seen eae 24, 505 729 
Fresh-water drum, fresh ...| 68, 659 | 9560 Lroubrireshe omer neers on 1, 013, 136 64, 400 
Fresh-water drum, salted .. 920 | 198 | MOorouiG salted Se 58 2-2 see 30, 235 1, 433 
GermianiGanp $52527 aS. 56, 494 2 8057|) shrout, smokediessecesooscce 2, 000 160 
Bliernimesiresh): . 2). ..-.=.5 780, 810 23,720 || White-fish, fresh ........... 824, 520 63, 079 
Herning salted): 22-254. 2 <= 3,005,985 | 66,805 | White-fish, salted ........-. 116, 864 | 5, 256 
Herring, smoked ...-......- 8, 640 | 453 || White-fish, smoked ........ 40, 033 | 3, 604 
Pike and pickerel, fresh.... 120, 033 | 8,498 || White-fish (Menominee), 
Pike and pickerel, salted... 1,610 | 42 EVOSDE Soe eec a eae emcee 91, 342 5, 196 
Pike perch (wall-eyed), White-fish (Menominee), 
geo] Oe eee eer eee ee ke 2,093,741 | 161,109 SS ceo Ie eee SE eae eee, eo el 80, 155 4,397 

Pike perch (wall-eyed), = Yellow perch, fresh........ 1, 717, 301 68, 040 
Sal Ledeen 2 Fo oe sees 345 | 12 | Yellow perch, salted.....-. 100 5 

IROGIADASSia 2 cic ate ot we eee oa 72, 833 3, 101 OtherniPshies - icc acieee cee 63, 775 4, 356 
SHUM COTM Ss cc ccc Pee oc 120,577 13, 475 SSS | 
Sturzeon! Caviar ...20--22.. 9, 653 7, 856 Motelececs aes esane core | 12,910, 821 591, 423 

} | 

Nore.—Inecluded in the above is 589,969 pounds of fish imported from Canada, valued at $50,146. 
Of this quantity sturgeon comprised 91,800 pounds and caviar 9,160 pounds, the combined yalue of 
which was $18,194. 
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FISHERIES OF LAKE ST. CLAIR AND ST. CLAIR AND DETROIT 

RIVERS. 

The fisheries of Lake St. Clair and St. Clair and Detroit rivers in 
1903 gave employment to 355 men, of whom 803 were engaged in the 

shore fisheries and 52 on shore and in fish houses. The total amount 
of capital invested was $239,885. The number of boats in use was 150, 
valued at $3,150. The apparatus of capture was valued at $1,851, the 
greater part of which represented the value of seines, spears, and lines. 
The shore and accessory property was valued at $141,805, and the cash 
capital employed amounted to $93,079. 

While the catch by seines was the greatest, lines were used by the 

largest number of men, and spears ranked next in that particular. 
In the St. Clair River hand-line fishing was followed by 275 men, the 

catch being mostly wall-eyed pike. The season usually extends frem 

May 1 to July 15, and occasionally in August, after a hard blow, some 

of the men fish for awhile. The methods of hand-line fishing consist 
of ‘‘trolling” and ‘‘chuggine.” In trolling two men usually go in a 

boat, one man rowing and the other handling the line. Occasionally, 

however, one man goes alone, in which case, while rowing the boat, 

he hoids the line in his mouth by means of a piece of leather. One 
man always goes alone while chugging. The chugging line is used 
by being continually jerked up and down to attract the attention of 
the fish. A trolling line is from 75 to 100 feet long on an average, 
and a chugging hints about 20 feet. The troiling outfit costs from 75 
cents to $2, while the chugging line costs only from 50 to 75 cents. 
Besides wall-eyed pike, a few fresh-water drum and pike are taken 

on lines. Quite an important set-line fishery for sturgeon used to be 
conducted in the Detroit River cee of Detroit during April and 
May. Fifteen years ago from 20 to 25 men made a profitable busi- 
ness of it, while in 1903 there were oe 4 men, with the probability 
of some of them dropping out the following year. 

An important seine fishery is located at Roberts Landing, on ne 

St. Clair River, and another at Mount Clemens, on Lake St. Clai 

The catch of the former is principally wall-eyed pike and cee 
while the catch of the latter consists wholly of German carp. <A law 
was recently enacted by the Michigan legislature which allows in Lake 
St. Clair the use of seines with a 4-inch extension mesh, provided no 
other fish pane carp is taken. To safeguard the enforcement of this 
law it is necessary for every fisherman to give a bond to the board of 

state fish commissioners before he is allowed to fish. As this act had 

just been passed only one firm took advantage of it in 1903. The 

most suitable time for this fishing is in the early spring. After being 

‘aught the carp are put into a receiving or storage pond and kept until 

prices advance. ‘Two seine fisheries were conducted in the Detroit 
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River by a Detroit firm, which was allowed to sell the white-fish 
which had been stripped of eggs and milt by employees of the Bureau 
of Fisheries. 

The use of spears through the ice was followed principally at Fair- 
haven. Several species were taken in this manner, the most impor- 
tant being pike. The catch was sold to local buyers, who acted as 
agents for firms in larger cities. 

Wall-eyed pike constituted nearly three-fourths of the entire catch 
of these waters and were taken mainly on lines and in seines. White- 
fish and German carp ranked next, the former being taken exclusively 
in seines and the latter in seines and by spears. 

Compared with the returns for 1903, those for 1899 show a decrease 
from 442 to 355 in the number of persons engaged. The investment 
has increased from $54,535 to $239,885, and the products have decreased 

from 579,067 pounds, valued at $23,864, to 521,941 pounds, valued at 
$21,594. The increase in the investment is due almost wholly to an 
extension of the wholesale trade. 

The following tables show the extent of the fisheries of Lake St. 
Clair and the St. Clair and Detroit rivers in 1903: 

Fable showing by counties the number of persons employed in the fisheries of Lake St. Clair 
and the St. Clair and Detroit rivers in 1903. — 

We | 

On shore, | 
, x In shore | in fish | 4. 
County. fisheries. | houses, | Total. 

ete. 

Samer Fal 7 : | 
Steg © Vegans eae tesa pare as syste cece cera wwe SIRE aaa ae Sp ne rate ee Sra Se ona [ate See Tye 252 7 259 
VV EIV SIUC eeeicret tem oie te ect eye sate oe cise he mite leis otcnovet Siareiaibte sie mie rate sme ecimcle te Risleisisiciers 51 45 96 

LUG EE ISS So ee es ict StS EEA Sa SP ie eR Re 303 52 395 

Table showing by counties the apparatus and capital employed in the fisheries of Lake 
St. Clair and the St. Clair and Detroit rivers in 1903. 

St. Clair. | Wayne. (Total. 

Item. ie 
No. | Value. | No. | Value. | No. |} Value. 

| at. 

BORIS rene a sinas Sees. osteeneeup Ansanwesecetede 138 | $1,930 |. 12] $1,220] 150| $3,160 
Apparatus—shore fisheries: | 
Sein Csi ee oeetaid om eciselocee ene ee eee 2h 225 | d 665 6 890 
ARE IVES (espa eee ee ae eterno cc een stn Terai sneh <etalc roe cere aie] Sarees Diol across i encore 325 
SPCR SNe ee. Ode cere sas es mem atece a eaae leases 230 (ED) Res Secesansastioc 230 632 
TORY ny Ta VeR Re eel ea ee Ne Site ee ey |. ee mS SA eee 8 | AG Niece tall Semiceceine 8 

Shore and accessory property........... Sse RO See ise ll Seer A pILODY |e ee eia= 134,050 |....-. 141, 805 
Cash capital..... sla ten a eRe S ma eialels eas Mere micieislew fete anes celle ne eusia tices leSaacalh ASRRUOVAT e as e5 = 93,079 

ANOS, 3 Rea? alee ae eae gee Ree! Ss ee we ay | ea 10; 820 |. 229, 064 |...... 239, 885 
| 

a Includes 1 steamboat, worth $800, in Wayne County. 
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Table showing by counties the yield of the fisheries of Lake St. Clair and the St. Clair 
and Detroit rivers in 1903. 

Species. 

Bufialo-fish 
Fresh-water drum 
(QR MINEN DEH nego akcepnonodsesoon yep addcscossoLoUS 
IMTTAMO WSs ote aoe Sesto cletmin «aye eleserate stersisios efee ae ele ee 
INGO OllioMy ORS SS ee oma oor corm boochande eeese 
Pikefamdi prekenel a5. 11s </1o clemiatelseta aces raincetece 
Pike perch (wall-eyed) 
IR@EKSDASS aa ferctosttarse racer ela ool sent sid eeimeistieeee 
Sturgeon 

Caviar 
Suckers scacysersos cere one cin see eelnree closers 
SUIT S Teste sale a cjeecetohonrataroie ia ralsterar ct eetsteioiate 
RWihite=fi sin See eters = 
Yellow perch 

Moateiborac8 has Soeiack comes tees at hig oaceee oes 

St. Clair. Wayne. Total. 

Lbs. Value. Lbs. Value. Lbs. Value. 

800 A VA ells Bees case nt eb at 800 $2 
10, 200 T26: | aecekaieae laxs noes 10, 200 126 

101, 500 1, 797 500 $15 102, 000 1,812 
3, 000 800: 2. eee ales ee 3, 000 800 
3, 000 40D Mle tarccctear lee sete 3, 000 405 

20, 200 DiWSor ase eel eee 20, 200 1,185 
250, 550 | 12, 957 100 7 250, 650 12, 964 

3, 700 isla] Peres ane eee 3, 700 185 
175 16 8,550 553 8, 725 569 
15 60) ame eceeeelocereae 75 60 

82,600 | 1,018 | 300 9 82, 900 1, 027 
6, 500 320" | Se oes elem 6, 500 325 

REC Se ealionr eens 25,591 | 1,904 25,591 1, 904 
4, 600 230) Nockres eon seen eee 4, 600 230 

486,900 | 19, 106 30, 041 2,488 521, 941 21, 594 

Table showing by counties and apparatus of capture the yield of the fisheries of Lake St. 
Clair and the St. Clair and Detroit rivers in 1903. 

St. Clair. Wayne. Total. 

Apparatus and species. 3 ; 
Lbs. Value. Lbs. Value. Lbs. Value. 

Seines: 
Fresh-water drum ........-.----- 10, 090 L256 Seer sissies eee 10, 009 $125 
Genmamicanp reese cae ciate cicietlel=is 61, 500 1,477 500 $15 62, 000 1, 492 
Pike perch (wall-eyea) .........- 91, 000 5, 000 100 7 91, 100 5, 007 
StUTPe OM astee pacha eeiecieicicie esis 175 16 250 ile 425 33 

Cawiaiaebecoessceten-cinenesnces 7 COM Waaocanecannllbasasaqose 75 60 
Suckers. coc estasscgoncenecenicesere 81, 400 1,015 3800 9 81, 700 1, 024 
Wihite=fishiss ccc ecacbmaccise ste sieisni |ensatcfardele ets cell anaemic. 25, 591 1, $04 25, 591 1, 904 

| —E———— 

Total's a. St Soeeen sce ccoe cs ase 244, 150 7, 693 26, 741 1, 952 270, 891 9, 645 

Lines: 
Fresh-water drum.............-.% 200 Dee dete te eee GacHG 200 1 
Pikeand pickereli <5 ca... -2% 700 I Wicooocacaboacd|ioccscocaa> 700 15 
Pike perch (wall-eyed) .......... 155, 250 OHO seacoast tena ere 155, 250 7,570 
RL ADEYEKS 01 ap acuoeEeeon ccconc on oosedleseercserce Jesse eeeeee 8, 300 536 8, 800 5386 

MOtale sects se secieseio reece 156, 150 7, 586 8, 300 536 | 164, 450 8, 122 

Miscellaneous apparatus: 
BRT PIG Goes Soeenaes ocddacace 800 PN Wa eae oD bope| pecdcoseos 800 2 
(GenmnamCaTpesaae oats see tacecl 40, 000 S20 RE sacs osece cease 40, 000 320 
WETTIONE Seer sero arin cereieieisteisieisisciece 3, 000 SOO! pe cies ase =e etiettere tere 3, 000 800 
Misellwmoes 2-22 cniasjeeme cence 3, 000 405s Soweto eelneme aise 8, 000 405 
Rulveremdupl@hkene) sa se nsenear acs 19, 500 ia dB aeeeocenans| peseeerenc 19, 560 1,170 
Pike perch (wall-eyed pike)..... 4, 300 387 ‘lecStesacse te eeeooeres 4, 300 387 
IROGREDASSi-6 ook eho ener e man ae 3, 700 1S ecce cece noes ase seeeeae 38, 700 185 
Suckers jcosceccee cisterns c cass 1, 200 Bele a oecaere poe eel seriatere 1, 200 3 
SUNFISH Sao sacine qatsicde eerie eats 6, 500 BM Bee EeoE ns oC HCAS 6, 500 325 
SVE LOW WCNC He wemtelemclete ciaeeiseataa 4, 600 WM Eoosseansocclesasareece 4, 600 230 

Toba set te aoe mle 2a 6 (G00) ines Sa gla ene ena | 86, 600 8, 827 
Grandtatal 5.4, Ue. oss se. 486,900 | 19,106 | 35,041 2, 488 | 521, 941 21, 594 

WHOLESALE FISHERY TRADE OF LAKE 

DETROIT 

ST. CLAIR AND 

RIVERS. 

ST. CLAIR AND 

The wholesale fishery trade of this region is centered at Detroit, 

where 5 firms were located in 1903. 
handled by these firms was caught in Canadian waters. 
45 persons engaged in this branch of the trade and $30,717 were paid 

The greater part of the fish 
There were 

SS 
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in wages. The value of the 5 establishments was $131,700 and the 
cash capital employed $93,079. 

The following table shows in detail the quantity and value of prod- 
ucts handled in the wholesale fishery trade at Detroit: 

Table showing the extent of the wholesale fishery trade of Lake St. Clair and St. Clair and 
Detroit rivers in 1908. 

Wayne County> 

litem. = 
No. Value. 

EOS GeL PRUE SHRINES TAGS centem cere etre siarai Ss arage ee Peee aie ate ere S oT Tec ave tare ei siete eo mabTa Sraeerataeionres 5 | $131, 700 
Gismnea ile ees Seer ako = patina | Pe Rey Gre Een eda J Wonme teye [eS eae SE, | 98, 079 
WiAPeS ees e oe a: steecoce edie sone esas seimemiad odbc bkse dob scnenb osdosnanpaconahAdaca||sesacusuRe ..| 30, 717 
TESASOSARS {Shorey seeker len ante Beet eid UE SE aN SO ee eens Dies enn Ady cea a 

Product. Lbs. Value. Product. Lbs. Value. 

Fresh: Salted: 
Cat-fish and bullheads -.. 101, 272 $6, 206 IS(@VA duak eo a sbapaoguooNnee 2,519, 404 | $111, 068 
GUS ee See ss be wien cle See eicls 17, $41 1,159 Pike and pickerel......-.- 27, 809 1, 756 
Fresh-water drum........ 188, 000 4,700 | Pike perch (wall-eyed) .. 3, 286 216 
GenmaniGanp = Siac. -ec ce 63, 869 2, 107 SHICKCIS 2 =a seen esses 239, 908 9,598 
13 CUiah a se 1, 068, 089 51, 562 PREOUEE (72 ieee oe isa Se 18, 120 1, 087 
Pike and pickerel ........ 208, 948 13, 829 Wihitestish SS A0e eos 82,378 6, 348 
Pike perch (blue pike).... 610, 281 34, 206 White-fish (bluefin)...... 9, 050 366 
Pike perch (wall-eyed) ... 597, 395 45, 308 OsHETHISh Shey ee ease 592 29 
Pike perch (sauger).....- 30, C00 1, 500 ee 
Rock bass and sun-fish ..- 18, 000 690 pity (Ray ieee Le es ate LE 2, 900, 547 130, 468 
Salt-water fish....oc.. 2. 88, 946 5, 998 = 
SLULSCOMG Stree s aeics we 27, 9381 2,919 || Smoked: 
Sturge eon) cavwigm <. 425.-25- 960 668 | EVEL OM aac sicteston ce sete 68, 835 7, 962 
SHGIC note ero Ae er ee ae 137, 404 5, 058 Salt-water fish ........... 23, 551 1, 266 
GROW oo ceaeeee | 1,100,184) 72, 204 Sturgeon 1, 000 200 
White bass . 10, 938 FAT | Se MART OEIGHerhe Cys Aten aie mer 1, 240 75 

* White-fish 1, 617, 216 129, 374 Wrhite-fishi: “2/ceysae ccecias 15, 238 1, 065 
White-fish (bluetin and | = 

EUUTED CON crane wee eee 70, 313 3,616 |) MOballysaw awe sce se eS 109, 864 | 10, 569 - 
White-fish (Menominee) .. 4, 000 240 | : == 
Mellowoperch:+.. i. 22e2.2 460, 864 18, 567 |) Gramdtotal(s 3-5. se. 9, 444, 798 542, 911 
Oebemitishrs soc scgcesmece 11, 831 1,516 | ‘ 

511s) SS apg ot ns | 6,484,382 | 401, 874 || 
| | 

FISHERIES OF LAKE ERIE. 

The fisheries of Lake Erie in 1903 gave employment to 2,727 persons, 
of whom 633 were on vessels fishing and transporting, 1,591 on boats 
in the shore fisheries, and 503 were shoresmen in connection with the 

fisheries and the various fishery industries. Following is the number 
of persons credited to the different states bordering on this lake: 
New York, 1,017; Pennsylvania, 487; Ohio, 1,101; and Michigan, 122. 

The total amount of capital invested in the fisheries of the lake was 
$2,196,397. This included 102 fishing and transporting vessels, of 
1,859 net tons, valued at $378,650, with outfits valued at $62,428; 467 

boats, valued at $22,208; 39 gasoline launches under 5 tons, valued at 
$26,950; fishing apparatus used on vessels and boats to the value of 
$379,776; shore and accessory property in the fisheries and wholesale 
fishery trade, valued at $919,635; and cash capital utilized in the 

fishery industries, amounting to $406,750. The investment in New 
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York was $470,606; in Pennsylvania, $495,959; in Ohio, $1,205,002; 
and in Michigan, $24,83 

The products of the fisheries aggregated 23,188,556 pounds, for 
which the fishermen received $780,015. Of ane quantity, 12,448,089 
pounds, valued at $468,821, was taken by vessels, and 10,740,467 
pounds, valued at $311,194, by boats. The yield in New York was 
2,949,305 pounds, valued at $128,445; in Pennsylvania, 8,367,707 

pounds, valued at $305,244; in Ohio, 10,748,986 pounds, valued at 
$317,027; and in Michigan, 1,122,558 pounds, valued at $29,299. In 

the vessel fisheries the products were all taken with gill nets, except 
27,000 pounds of turtles, valued at $1,620, which were cen in turtle 

nets. Inthe shore fisheries, pound nets took 4,471, B24 pounds, valued 
at $142,272; trap nets, 1,365,596 pounds, riled at $32,004; fyke nets, 

959,987 pounds, valued at $18,239; gill nets, 937,733 panne vale 

at $49,097; seines, 2,633,267 pounds, valued at $45,724; lines, 341,260 
pounds, valued at $22,986; and other forms of apparatus, 80,800 
pounds, valued at 872. The species taken in largest quantities were 
aoe. 8,788,625 pounds, $333,844; blue pike, 4,915,357 pounds, 

$188,038: com ian carp, 3,546,752 pounds, $59,198; sauger, 1,940,355 
aotnas, an 697; wall-eyed pike, 908,484 Dende, $49,462; yello ow 
perch, 830,403 pounds, $27,001; suckers, 721,089 pounds, $8,695; 
fresh-ws i drum, 642,445 pounds, $4,513; white-fish, 302,805 pounds, 
$22,988; and sturgeon, Taeladine eaviar, 300,103 Seeing s $26,480. 

About 93 per cent of the herring and 64 per cent of the blue pike 
were taken by vessels, the two species forming over 90 per cent of 

the products of the vessel fisheries. Yellow perch and saugers were 
also caught in large quantities by vessels. The German carp, except 
270 pounds, valued at $2, were taken in the boat fisheries. 

The fisheries of Lake Erie in 1903 were less extensive than in any 
of the recent years (1890, 1893, or 1899), for which statistics are avail- 

able. Comparing the returns with those for 1899, the year for which 
the last canvass was made, there has been a decrease of 1,001, or 27 

per cent, in the number of persons employed; $524,157, or 19 per 
cent, in the investment; 35,205,508 pounds, or 60 per cent, in the 
quantity, and $370,880, or 32 per cent, in the value of the products. 
The decrease in products was principally in herring, but there was 
also a large decline in the catch of cat-fish and bullheads, black bass, 

fresh-water drum, wall-eyed pike, sauger, white bass, white-fish, y eile 
perch, and various other species. The only important species in 
which there was an increase is blue pike. 
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The following tables give, by states and counties, the number of 
persons employed, the amount of capital invested, and the quantity 
and value of the products of the fisheries of Lake Erie in 1903: 

Table showing by states and counties the number of persons employed in the fisheries 
Erie in 1908. 

State and county. 

New York: 
Erie 

Erie 

Ohio: 
Ashtabula 
Lake 
Cuyahoga 
Lorain 
Erie 
Sandusky 
Ottawa 

Michigan: 
Monroe 

of Lake 

On ves- | On ves- | In shore 
sels fish- |jselstrans-| or boat pe ae Total. 

ing. porting. | fisheries. J 
| 

96) Ssacrisiiers 671 116 883 
BLN eee deeoege 73 25 134 

VODs cemeloeieers 744 141 1,017 

216: \\snecesoee 76 135 487 

Se aeoacteteleseboseess Dis Sak eraeets 2 
Sree eee | pemetserabier (ie Beesooscen a 

49) ee eee oe 39 130 318 
ean nelohes le aeweaenae 33 15 48 

40 12 78 46 176 
doer isles c/a\| Sateleitacias 16) asjeceeesee 16 
Soave Sacelaomee ema 362 24 386 

DA er eeeresee 112 12 148 

213 12 649 227 TOR 

BERS as Bedcasccas 129s | eee 122 

621 42) 1,591 503 | 2, 727 

Table showing by states and counties the vessels, boats, apparatus, and capital employed in 
the fisheries of Lake Evie in 1908. 

Vessels fishing. | Vessels transporting. Boats. Gasoline ats. 

State and county. ae | Vane (rae Value | 

NO. | nace,| Value. of | No.\ nage,| Value. of No. | Value. | No. Value. 
ge. outfit. | | Be. outfit. 

——— = | | == 

New York: | | 
Lihat e soc er CeOenor 1G See a CTE ONC SKN O) leeiael erincre se reber concen 35 | $1,445 | 5 | $3,500 
Chautauqua ..... 6 82 EAE QOON F< -3. TOY Soe eee erence [errata ake 880 | 138 8, 850 

Motels. io 22 | 416 | 73,100 12; 815, |S | ses Sees See pp | Zo a5.) 38) No s50 

Pennsylvania: | : P | 
PLCS ee =e 44 |) 698 | 168,500 | 25,2144... -|...-..|.-.--.--|-----=-- | 47| 2,135] 6 | 6,400 

Ohio: ° | | lene, | 
ASIA DULa eee cWonce -|s2 case] Goesc.-2 ec | Saas ose SG Seated Aaccprics 26 |Sacel Secretar 
10) ee aeereee GSec baded Senedd tockncara Senomeee lente| Hacece basaces 690: Seasleescesee 
Cuyahoga........ 24) 409) ) 83,600 } 16,724). 0.) ...22 TAL UO ect! Geeoseac 
OVALS SS cat esa aes eae tee cice teal koma ecleems 336 | 2 1,100 
Pee ese ce ee Nh a) 150 17, 450 2,675 | 2 2, 100 1 350 
Sorin siey a. sa -=|lvaa sell eye eeeeasere aps'| ak aa asl eta ae On ese | eeitctos ae 
COON Et Sete CEB ARB) ace ool ene cea in meee eee 9,632 | 9 5, 400 
1 Ge GC) Sea e eee 4 60 11, 000 1,500 1, 865 1 500 

Motalessticcisstac | 34 619 | 112, 050 19, 899 2 126 | 25,000 | 4,500 | 304 | 15, 923 | 13 7, 390 

Michigan: 7 | 
Monroe =. s-5--- accel bapcon |sosaccane Jnseeteee eestor acl Syscatesies totes oe 64 | 1,825 | 2 850 

—— | —————— mor een =| | =— 

Grand total ....| 1 1, 733 | 3538, 650 | 57, 928 126 | 25,000 | 4,500 | 467 | 22,208 | 39 26, 950 

F.C. 1904—45 
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Table showing by states and counties the vessels, boats, apparatus, and capital employed in 
the fisheries of Lake Erie in 1903—Continued. 

Vessel fisheries. Apparatus of capture, shore fisheries. 

. State and county. Gill nets. are _ Gill nets. Pound nets.| Trap nets. | Fyke nets. 

No. |Value.|No.| Val. | No. | Value. | No. | Value. | No. | Value. | No. |Value. 
| a i a =| = ee ae oe Ey 

New York | 
1 Dales eae eel aga = ZW SIE | wt 7Gelleee eee oe 859) 1945548) [occ o ce ec cre es See eer eee eee 
Chautauqua ..... 2 OS6.4) LONGOO Neca ence 2,479 | 22,422 9 | $2, 550 14: | -$1; 360. | os. e}ee es: 

MROGRIE S- o- 2 says hated ley Wy |leeeallasece 3,338 | 26,970 9) || 2) 550") S14 S35 0h eee ie =e 

Pennsylvania: een | ; io 
1070 CSE See POTHSO NEO2, tOOm eee eeeee 1,464} 69828) 49° 1-38,;300))) (672) 00ps| Seecelaeeeeee 

Ohio: | 
ANGIE OWE Ge ar see eonneeec|sencosac Sopa|sendes 15 1) Seana seooasoe jaacas| Pa-ccsce||bonesisc-e6s- 
alkene ee cess foe eeeleerete caterers [oie cie'eistad octal lars catia 29 5908901... coe Saecee ad leet ce meee 
Cuyahoga.....5:-- Hig 230) || OOS SOU acer ne ciate lorateterste sal state aeemtete ‘81 | -26,300-|--4.-|sntecoe-|eeceeloaeeeee 
LOUVAIN) Bes ac eee Sells aac aae loaner bers Bal Se eoed locposoe | lebeasace 443i) 16,400! |. Soave ence 10 $500 
] Dyas ys sees here 1, 520 7,000 |-70 | $210 520 1,355 60 | 14, 200 () 1, 910 48 1, 680 
Sandughey ous (onc8|).seccieel|Snielteeselbeaes|secsee 65 BOO" | cei ois eign: sere S| omen lean 26 600 
OETA WW eeeer ee eal eet Seeteliat ei eer eet eae trae 994 | 1,998 | 170 | 38,300 | 373 | 19,845 | 176 | 12,180 
UCAS coe ee 15/20Q%|; Ay BOOS cat] cise s srathe:s crateiciall eine Satay ate 137 | 8,060] 20 800 ; 19 750 

Motale-— te eee 9,956 | 48,180 | 70; 210 | 1,594 | 3,668 | 520 |109,160 | 468 | 22, 555 | 279 | 15, 660 

Michigan: : A a 
PMOTITOG cee tcee ol seer ee cel|innsin scree est|seiceol as aaticel eee seeee 286 | 15,960 | 106 925 | 28 830 

Grand total ....) 28,755 |148, 115 70 210 | 6,396 | 37,466 | 814 |145,970 |-655 | 26, 835 | 307 . iste 4c0 

Apparatus of capture, 
shore fisheries. Valne of Shore 

= minor | Value of) and ac- Cash Total in- 
State and county. | seines, Turtle nets. | appara- | Jines. | cessory | capital. | vestment. 

tus. property. 

No. | Value.| No. | Value. 

New York: 
BRIG yak heise ees MN et ecetee llnterereiesteltesie sine Paceic ere retell ocetiretetcie rs $970 | $128, 420 | $135, 250 $367, 208 
Chautauqua ....-.|...--- ee ee eee 221 19,510 22, 000 103, 398 

MOG ALi ahs Satopees ise |e cece | melerer aac eeseioei pete sacra | Bere ecto 1,191 | 147,930 | 357,250 470, 606 

Pennsylvania: 
TN so ceterega gaaa bone selicauoce al baacdaaeadonad tooncqocce 117 | 140,300 64, 000 495, 959 

| | a 

Ohio: 
Ashtabula ......-- Wee ne AB as aeeed|Sacwed bscbseds|oeee=estos 20) Peaeee epee eee 60 
MRGICO? Se Soe Biotec wie lee clea koe vised separa elamtel Meee erate eee ane 4-050) |. 2 << eects 10, 640 
Wily thomas [e sasellscacte a sae easel he Se ol eee eee neat eee pea 344, 100 88, 500 595, 604 
OTANI Re ae ce cecrelists Baers ss tees lee maleic $3 | 5 11, 760 5, 060 35, 044 
rie 2 epee ee 4 PAGCOR Ae oe aac mesee paese set 5.| 136,965 57, 000 272, 810 
Sanqwuskys - a... .ae 2, THON ase dee ee code rece aan! te hen eee aeons Eee Eee 1,825 
Ottawa se ener <1 52 3, 935 135 2AM | gions rctete 19 66, 680 20, 000 178, 269 
TU GES). octamer SOA hODD ke aeee Jace eeee|eeeeee cee [see eteee ee 64, 925 15, 000 110, 750 

MOGA sa) methacine | 90] 6,595 | 185 270 3 49 | 628,430 | 185,500 | 1, 205, 002 

Michigan: Tae 
Monroe = saacce a: 20 | 1,445 |....../....-.--]---------- 20 25075 See Bee 24, 830 

Grand total..... 110 | 8,040 | 135 270 3 | 1,377 | 919,635 | 406,750 | 2, 196, 397 
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Tables showing by states, counties, and species the yield of the fisheries of Lake Erie in 
1903. 

- Cat-fish and bull-| Dog-fish or bow- Fresh-water 
Black bass. heads. fin. drum. 

State and county. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

New York: 
_DENG).5 ae Ree ee 4 el ae ei ee en | (ee Rs Pu Al POON esc masperlcamao sot leseece oes eee 
Ghanbangia;. 32 5s5 4 csee5 5 4,825 $387 300 RON Scie aasien | aeaeaee 800 $12 

ROLE So wre canbe aie eee 4, 825 387 2,571 LOSS Ey eA ee eee 800 if) 

Pennsylvania: a 
TELS) Saga Se be 9 cS Mk ee 12, 315 f 2 aie ere toh bee es a 60, 061 838 

Ohio: 2 
PASS Ets aTI 8, 22 enya sek aps | See eae ere 1, 000 FON oye Sa eectaa ates ac cel miaeiaen aeaes er 
oa) ote 2.0 ieee eee ae een [eee eee el | cei es 7, 662 SAG ches (Aes ea aa ae 23, 612 187 
(CATCH EC) ne SI al fac nee ea) Lee 900 385|ee pa peel Les 7, 914 77 
HOTA. oin2 = hohe de see lee [poos¢ 30560) 5=-So60e 2,000 SO8| 5. Seca cwak lene ecees 24, 000 120 
LDL gta 8 SE oe a er Se ee eee 12,391 B2Bb LIOR Sopa aces 42,752 356 
SaniGuisiay =. Ss usewceoeme | BSR SSeS | aoe 2, 583 TAG ok ea | ertaro 2s sie Qa ae Sa ee eee eee 
(OVA C7 eee ee Rate ae oa emcee nel eee cee 106, 364 AARNE ce Leal eas 280, 030 1, 886 
PERC RS sie sisi raelicntclepeineee ein areeina beeen 12, 265 25) hee Se eee eS 63, 530 372 

JOS a bit ag sao BC SDE BOSE Maeenueeen teasanes 145, 165 Seis) be cemceens| | Secarees 441,838 2,948 

Michigan: 
POMOC me ea sotinec se aicis Soe ele seet oie aoe ioe oe 21,724 859 le 1, 062 $6 139, 746 715 

Grepiitobal: 225-2. 8 4,825 387 | 181, 77. 7,471 1,062 642, 445 i 4,513 

German carp. Herring. Ling orlawyer.| Pike eee 
State and county. é 

Lbs. Value. Lbs. Value.| Lbs. /Value. Lbs. Value. 

New York: | 
Erie. -.-.. saeetechessectass 2, 560 $45 06 atiii2 a Sab elOOull seminal sem mee 544,029 | $23, 207 
Chautauqua .....%...060% 19, 000 372 $99; 152 (492-043 - 1. 2c cllcee eee 459, 318 16, 931 

PROG esac. snes a sane ene 21, 560 CS Uy fal [ea Latta) Oca Pas Bad als sa A Vea ea eer 1, 003,347 | 40, 138 

Pennsylvania: 
WBIC He On sda sienna means es 29, 650 4517) 75; f00,052 22075 1h Ness. eole- =e see |e) 179,039 | 79,465 

Ohio: - 
WAKO coe toon eacnitave cine 18, 350 233, 3, 744 129 1,140 $23 167, 202 4, 803 
LOT: GeVo' =f Wee ea ee eS P72 273 | 1,094,071 |-49,129 | 12, 210 75 | 1,116,293 | 45,923 
Live Lig: 1 ic geen ee es 31, 616 460 DBSPRD|| Mitdlorale cae cect cere citee 244,046 | 11,103 
IRI OR oes sas area smeek coors 233,210 | 4,068 TET EHO Baeebeale ccc cas seme eee 177, 130 5, 582 
ES} OCG 1 <2) eas aS POSE GSS] US G75 |S wrececlacermpere alls eters es eccheshesea | ore ce ae eee es ee 
CHD AV A a o aeminseae a 2, 434, 304 | 41,851 6, 807 345 343 1 11,841 443 
(ETI Oo) ae 220, 357 | 2,203 PAD ORO) |e eeOS lesa cnincece [eee ee 16, 459 576 

PROLAN: 22 222s sa neene eee 3,058,207 | 50,695 | 1,530,867 |.67,777 | 18,693 99) 17825908 68, 430 

Michigan: : 
REOUMMOC) 1a < occ cgceecineciens 437,335 | 7,635 2, 082 OAH Seen series Geen ste oe ae Os 

Gram ditotel so smna- n= 3,546, 752 | 59,198 | 8,788, 625 333, 844 | 13,693 99 | 4,915, 357 | 188,033 

Pike aan Pike perch (sauger).| Rock bass. Sturgeon. 
State and county. } 

Lbs. Value. Lbs. Value. | Lbs. | Value.| Lbs. Value. 

New York: | 
righ certs. 12, 786 $561 7, 000 BARON Ses Elec ohic 2 103,030 | $7,417 
Chautauqua ..... 8, 580 7 eer ieee eee re ae 500 $6 120, 089 | 9, 480 

POI caasceeee 21, 366 910 7, 000 490 500 6 223, 110 __16, 897 

Pennsylvania: 
BIOs re rae sa 2 13, 633 953 7,427 Bl eopeetens em dane 60, 820 I 4,027 

“Ohio: - 
PASCO SOUR on SeeeOlen eoeer eee onus on | cna walneal ecinmaclatiapllemesmectboima aca ae 90 6 
TKO o. Gocrom woes 11, 685 HOO | irarac.cs Sas oeilowioemin wee Samaiminics| =ia.i 4, 864 802 
Cuyahoga... ca.) 72, 756 8, 737 95, 775 2,972 699 47 
AL QRS noc eemnld 45, 826 2,270 1, 600 15 315 23 
PIMC 2-2 = asin 21, 395 1, 363 309, 526 9, 568 483 29 
Sandusky ........ 1,937 97 2, 480 2M eascog jdseceass lessocembeeedincoceens> 
OMWaL As cccne 341, 848 18,635 | 1,220, 443 26, 548 1,975 131 
SINIGSS Ss 5c. cemet 142, 038 7,441 228, 404 DESDG HE os 9) Se ones lane ee eee ee 

Li 636,985 | 34,303 | 1,857,628 | 44,948 | 8, 426 | 538 
Michigan: Pa ee ene Se arenas — ree 

MORZOE, «.. 2 ncind 236,500 | 18,256 | 68,300 | - 1,988 1,870 124 

Grand total....| 908,481 | 49,462 | 1,940,355 | 47,697 1,005| 21 | 294,296 | 21, 586 
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Tables showing by states, counties, and species the yield of the fisheries of Lake Erie in 
1908—Continued. 

Suckers. | Sun-fish. Trout. White bass. White-fish. 

State and county. - 
Lbs. | Value.| Lbs. /Value.} Lbs. |Value.| Lbs. |Value.| Lbs. Value. 

New York: : 
IO asoapeeeseas 21, 255 $191 | 1,°£00 $8 669 6S) Reese esa eeraceoe 5, 477 $465 
Chautauqua ..... 39, 333 | 1,054 ee eee 12,310 | 675 £00 $6 46,770 | 3, 5€0 

otalseeensec as 60,588 | 1,245] 1,200 8 | 13,039 | 714 500 | 6.| 52,247) 4,025 
Pennsylvania: | al | =| 

riCk Tease 58, 355 flit) IBS Ho Seaa Senoso. beasdocc oases 800 | 24 53, 276 3, £85 

Ohio: | = a aaa 
at C raster afore’. a5 12, 449 166! So faeces Et saecelee cases =| eeeeee 144 5 9, 936 | 683 
Cuyahoga.......- 17, 634 BUY! |ioaaabooa) Gosnacc 2, 033 81 123 5 81,864 | 2,422 
TOTALS so see cee 16, 823 QD ae crovas sl Aeeae sate aeteleall Serene 785 29 10,053 | 774 
INTGnstevacnseeast 66, 742 (OSA sed nates Semesters 55 5 | 3,258 114 28, 572 2, 228 
Sandusky ........ 11,010 9 WD ee esce Weecoen lbanccoced eect 2,970 89 5, 019 373 
Ottawa sesaee Sea Se eeu eee et aligecacna|bnoe000s||2socd=> 16, 384 590 86, 901 6,710 
IIR) Se aeeoosacer 70,376 OQ Gere reretatataiel| fejefetete/ il =refeerteyer= Fo stenial=tnte 778 PA he oa heqao\|sSsoncoct 

Motaleesaseenase ABQ59980|; "4 821 Ales isn isc scineetae 2, 088 86 | 24,442 853 | 172,355 | 13,190 

Michigan: era a lms 
Montroelzess..-cee 149,148) 1,764 |-------- eee eee eee Het3209 57 24, 927 1, 888 

Grand total ....| 721,089 | 8,695 | 1,200 8 | 15,127) £00 | 27,651 | 940 | 802,805 | 22,988 

Yellow perch. Caviar. Turtles. Total. 

State and county. = = ; 
Lbs. Value.| Lbs. | Value. Lbs. Value. Lbs. Value. 

New York: | 

DTIC Seco oceicwesaneesaee 19, 840 $707 PAU | EPAPPTE NaSoogcacsa)isouooobc | 1,629,195 | $71, 686 
Chamtaqual <<. aqecqc cen 6, 776 Ge aC IGPU Se ceop esos scooccne 1,820,110 | 56, 809 

To taliechacceecacceae sees 26, 616 2,949, 305 | 128, 445 

Pennsylvania: : 
ID as ecaaperecouoTboer ese 141, 189 8,367,707 | 305, 244 

Ohio: Tanta Tee ee 
Mahita bulase sess ee eee oleee ct eeee| | 1, 090 56 
WAK Ci 2 Sons cece assesses 382 261, 445 7, 893 
Cuyahoga 300, 051 | 2,764,035 | 116, 089 
Lorain 23, 204 426, 934 E227 
TIC eye heeeae/ cee seeeecer 157, 297 1, 267,570 | 39,929 
Samauskey(ccc-sccresieerc ates 12, 260 146, 917 2, 624 
Ottawa scss-ce seeks Ses 108, 692 4,893,701 | 106,619 
WUC8S Saccetcssccscscscsees 22, 857 987, 294 26, 590 

TOtaliso cosas conse se stose 624, 743 10, 748, 986 317, 027 

Michigan: | 
IMIONTOC?. sesaisatsieine sles cee 87,605 1,122,558 | 29,299 

Granditotaligess seen cseee 830, 403 | 27,001 | 5,877| 4,894 | 45,800 | 2,372 | 23,188, 556 | 780, 015 

Table showing by states, counties, and species the yield of the vessel fisheries of Lake Erie 
in 1903. 

J a | 

eee es German carp. Herring. Ling orlawyer. 
State and county. , |_ | 

Lbs. | Value.| Lbs. | Value. Lbs. | Value. | Lbs. |Value. 

New York: 
IBTA@e sims sc) SCR DR CORDECCOae SpEp Cone ne Senecio taccancatal scodooda 849):972) | $33/947) | oeccclnn a] este ote 
Chantanvqnia? seeee ee secon Sees lees | Re pe shed Bosecaet ATI 628. |) 516; 3 7000) Seeec cease 

POtals see eee saree) Ace gle ee saeee pee ee cease ened ceeeaeee |" “1, 261, 600) | 50,928" |7 oe cetefeceeene 
Pennsylvania: ae er all a ee | lr ie 
Dae SS OGCACR CD orcs Goaooccec. cemecocr Caco enteciGrecaace 5¥510;59705) 895637 Mleeeeeaeel leases 

Oily eOg eee crciemelrlel-temt= = 380 (2 be peoe Seca) BocoueeT 1,041,642 | 46,530 672 $14 
STV ie calvere sleieiciersinaieresiciere,= 355 el 5 Sete xe eke | rerereresi eta 174, 548 ort Osa atnteteteted ole etet=t= tate 

TUC8S\. 3 seaotace Stanmecemealanacemasaa le eaeeetns | 270 $2 210, 230 8, 408 |eeeeeeee|eeeeeee 

DOCG) saz cts sisscieteterstarctorersievete 735 6 270 2 1, 426, 420 62, 647 672 14 

Grand total .........-2.. ot ea 270 2| 8,198,990 | 302,607| 672| 14 
| 1 
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Table showing by states, counties, and species the yield of the vessel fisheries of Lake Erie in 
1903—Continued. 

Pike perch (blue Pike perch Pike perch St 
ike). -eyed). s re jabesteOMlc 

State and county Bre) Cyaleved) (auger) 

Lbs. Value. | Lbs. | Value.| Lbs. | Value.| Lbs. |Value. 

New York: | 
WTO S Ss. comin s aac ae aiasiecee 424,029 | $14, 807 286 PL eo seiseeeele cose sice 9, 480 $537 
Chautauqua :..2252225..22 318,533 | 12,785 333 Ti il ape beta et og yale 3,880 | 285 

TROLAU hos cain sje Serene ienck 742, 562 27, 592 619 BOL | ees sees eee se 18, 310 822 

Pennsylvania: ee 
HTL Meets os = sie cineewayaetes 1, 762, 482 65, 364 1, 985 120 7, 427 POU as lye eeietore ate = ic an m= 

Ohio: iy 
Cuywhoracc. --cssecoe sere | 600, 549 28, 764 4,321 239 83, 215 2 OOS as eeelo sees les sisstere 
JTC Seictae ic ais waiernitememse 24, 407 1, 094 1,933 100 199, 981 Ue oe alerts laeieroieins 
GU CAGE ess .sictoecrssoeeieacuies 16, 459 576 947 57 147, 722 3, 793 |-s2ecceeee leconone 

Motelve cate ae | 641,415 | 30,434 | 7,201 396 | 430,918 | 13,709 |..-......- (OWicres 

Grandstatahesssaean eee 3, 146, 459 | 123,390 | 9, 805 551 | 438,345 | 14,080} 13,310| 822 

Suckers. Trout. White-fish. Yellow perch. 
State and county. “| =| 

Lbs. Value. Lbs. Value. Lbs. Value.| Lbs. Value. 
feet eS | eee SOE (es 

New York: 
POLLO Sees 3 chs oe clceieee ree 160 $1 669 $39 4,021 $321 4, 260 $128 
Chautauquay seas sence 1, 988 16 12,175 653 37, 026 2, 962 2, 838 88 

otal eye tae Ses ose soe | 2,148 17 12, 844 | 702 | 41,047 3, 283 | 7, 098 216 

Pennsylvania: | | 
TIO fee rate aoe = sie aie se ce 2, 650 2G) (bees oarvs man joceeseoe | 12,561 978 115, 083 4,342 

Ohio: 
Guyahorar eee eee | 8,155 45 2, 033 81] 19,569] 1,565 | 257,720] 9,726 
Dy tere i eer ae ee 38, 299 41 55 Base taleeteisrel| Sremterseree 114, 625 4,079 
IMCAS Bantcssn cece seas s ane 275 OM seerem eee [rete e tee seeeee eee |eeeee eee 17, 980 450 

Motaloee aon Uas taeten ease | 6,729 89 2,088 | 86 | 19,569 | 1,565 | 390,325 | 14,255 

Grandstotales esse. 11, 527 1382 | 14,932 | 788 73,177 5,826 | 512, 506 18, 813 

Caviar. | Turtles. Total. 

State and county. 
Lbs. Value. Lbs. Value. Lbs. | Value. 

New York: 
IT Oe fare ceeds aoc are oo eaters wieiete 296 SUL) ee cies ck wisintell ine eiecisoes 1, 298, 123 $49, 909 
Ghanitauguay <2 522s seecnacsoolwess 65 La hl iS Se Beh |r 788, 466 33, 251 

175 (cL eae a aR Bao 361 rie Meee aA REA 2 sa 2,081,589 | $3, 160 

Pennsylvania: | 
To cc qo D eee eee cers ee aie ee ae Ibe Saas etseeSocoks |2aoesncees 7, 413, 158 | 260, 888 

Ohio: | | | Went 
Gtiyahopay asses see eee pase eeeeraee ESS SCR Berane ae renee ee 2, 013, 256 89, 772 
OTIC Reese eS ee ee tN I ES ay ean 27,000 | $1,620 546, 208 21,762 
UGS ae eta crote eee pee nie tee omens meee [eeeon@eed Pecesta sc te] peeeedocce 393, 883 13, 289 

No) 1H ee eens aes ee eee el eae el ee 27, 000 1,620 | 2,953, 342 124, 823 

Grandhotel s-aseseecee se eeo ee - 361 170 27, 000 1,620 | 12, 448, 089 468, 821 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Evie in 1903. 

Apparatus and species. 

Pennsylvania. 

Erie County. 

Michi 

Monroe County. 

gan. New York. 

Erie County. 

Lbs. Value. Lbs. Value. Lbs. Value, 

Pound nets: 
Cat-fish and bullheads .....-..---- 38, 415 $210 7, 616 $306 
Dog-fish or bowfin : 6 
Fresh-water drum 682 
(EXciasol hanes iy oem SoeRpaeOoson Soe 925 
EerninPaesseeeo eee. 72 
Pike perch (blue pike).........--| 280,834 | 8, 470 |............|---.------ 
Pike perch (wall-eyed) .....-.--- AP B04". <i 
Pike perch (sauger)......--------|-ss0--2---s|---00%---- aR oan = 
SUSE ON aac sages elena =a 39, 960 2, 637 124 

Caviar cease ere ase asaee es 800 640 Gib BRees sG0dea0| SRecs-BeoS 
SuiGiners) 5 oso concn aisercineseeeianc 22, 605 291 113, 871 AN DEIN: ci rare Ne erates 
IVS aSS eee a eeleee stsivsinrerereraiee 800 24 692 PA epee Semictol eer acon 
SWIG O=STNS ss mrcemtiesierste a anveisee <letrs 36, 715 2, 682 24, 927 15888 4) cccemiecs salto 
‘jesllllonws keto! Gee Gecncsasneaoods. 4, 661 144 16) 233 W64 oc ehits Sed Teeleee cee eaee 

Rok Ee ee nen Soca eHomoEie 480, 426 17,277 665, 610 19; 800i | z.<, «cise elfen ewes 

Trap nets: hie 
Cat-fish and bullheads........-.-- 8, 400 487 5, 592 PK al ree Pr ae 
Fresh-water drum .....-....----- 16, 500 245 6, 189 OD | bya Astielelsisiect| eee eee 
GermaNiGalpccjecsisscceln name 15, 650 261 25, 138 331 Eh BE eB AS Gbps |laecoaacscc 
ie amlty 0h o Ns oe 5 sd oqubocuoseeeEsarE 4, 500 TBO Bowel ac. Seta sae Macae= S| ans eatettearee | eee 
Pike perch (blue pike) .....-..-. 30, 350 on Renae ia a aenemer reorc aa osoollsescs- sco] 
Pike perch (wall-eyed) ......---- 4,700 327 8, 471 593? | co Eeetice cise 
Pike perch (sauger).....--.------|+--------2---|---e------ 6, 946 2718, | see eeaens =.= |e enters 
Shabba cy hiasonearess= Goc aoepedonoe 5, 560 SYD Venoseeeasonel los Sosecs sis cencckienscolpeeeeeees 

(eau Ie ee inateisietnein ctanntnnion 40 5 (il Boopnpeepeee (Caer be ad eeopeccEsDdel|e edageacoc 
Sire kersieen cece canes aeeene eee ace 33, 100 548 25, 1385 8376 Isc siciwne chose aeoceeese 
\iiiein@a) lO esp gen ae oabes Ga aSoeoel|saee ss senesileec oconoe 1,.162 BOM eeieee sens Seema 
Yellow perch .... 18, 200 697 16, 022 82D | Sac.cnsiaccenll somemepee 

MOTD lease encan naciisincseiae 137, 700 4, 084 94, 645 2 TOA 6 ssbebese|seaeeese se 

Fyke nets: Cee TALS 
(ayes ayspevesh ono LP ovoUUL eVats¥OICPES AS ae cee lseoocoome—oslAnoocso— 6 1, 967 TSi\\calhon seieeAeel Ce eeeeeree 
(Garay Wdl (C40 Os seo See ee eerie Do3||=aceocsseeo|lcoses)onoc 48, 958 (TS BReeiaacteonalles == 546005 
Pike pereh. (wall-eyed)) «..6-.c0- =I -mecercinva-|=-=0== r= 4,772 283} ncaiesienelios | seeeatemer 
Pike pereh (sauger) ...-...0-----|-----sen- 20/2 --- = 0 976 30) |Rs-- Ge one mel eeeeeeeeee 
GIT OTS: sone cela ttie clan eee a as eee ere el em iopm ser apie 8, 722 98) oecbcmbwennlease eects 
SHUR ey let Ves ek ee | — exegesis creed Ieee 1, 698 AQ) | eats eteiseicton |seeieetnee = 

DCI aR Boas So Bhacaeboa acs lesoasemencsalloscse-uone 67, 093 1: 028) see eee ome lareeonecee 

Gill nets: aE, oe Be ome | AN Foes | NORRIE MO | AR es a, 
(Ohymraieialeyatal lombulWeverKote| aa Reso |lE aso oacignoSs|oacbsaousu|Noodso soaps|lsdasceoass 2, 271 $90 
German CaIp..-- S.-< cen nese ca a= |a eins oo sce es eerie e ae we ne ane eens oon | eon ancmnes 2, 560 45 
Mienrin gM thee ec ets Dib isan) | amen ab lGy |58 5 Sea SE Se Rs NaN 56, 200 2, 242 
Pike perch (blue pike) ... 99, 373 ZNSE VAS Meee ha seaoee rca caress) oh sogoccopan,|ao562S0xc= 
Pike perch (wall-eyed) ... 8, 500 264 
Sturgeon 70, 000 5, 060 

Caviar 1,810 1,470 
BUGKONS ee atm seciaeeh cesses 21, 095 190 
UIT IS senjouns pares cine eisieeieclesr 1, 200 8 
WiteLaShy shes calc eeemistams oman 1, 456 144 
MrellOwmpere One acme citaccs siasriec 9, 580 159 

SISO tel ese cleloc cae ers aca coos 320, 623 22 SOAR Millers nice | Me teie meee 174, 672 9, 672 

Seines: mR EoT me Mia ae eS os ae =F 2 
Cat-fighrand*bullheads: as. esl eacwense ree [hue mamas 2, 655 106 Wes nocamce seals ts 
GEL MALCABP =a sec Hejl tes sis lg pein sesels.efeceeueeae Fa Sete ee 282, 203 Gets eee ee reas bee ce ssnce 
Pike perch. (awall-eyed) ...-.---.-].......0.2-- fee weet 418 Pl ESC nE S| |e Se 
Pike pereh (GAUGED) |< <<... o< cie2 see] <isie'n)<eneiaiaa|| ene ce senate 603 1h aa ecereeas | hansen bac 
SPVe) Sie Aaa eR a ane cambe Seaal leno ogSheHS sa eResn omar 1, 420 a hy ese 8 ee he = GS 
SWOT 868 Foie asad actie we etic cosicicielee eters initia =|llexepeieiatePaletans 65 2 | Heealeasietaete| se wici= = ateele 
Yellow pereh ..........2+-++2+-22- [e202 22 ene e ee |s eee eee ee 38, 952 BO dle aecieeeereressial| Cornbialereretate 

ROTH] A )59 ctave trays Sarees ste eierslo oe lars | eetoeieielere Sete ell heereleteersiate 291, 316 (OWA 8 je ite asebeessclinaoc cocc-o 

Lines: —SSS-»§$ SS | — SS | —————————— 

Cat-fish and bullheads........-.- 500 27 3, 894 155)|-, scene ace ee eae ee 
Pike perch (blue pike) ..<-.. 0 02) 2ccnceee ce micl|seciw ewes e |e nem mlm alm al|nmim mir alm 120, 000 8, 400 
Pike Perch well yeds) mee = seal terete cle el | eee eerste eter telesales 4, 000 280 
aD Ya RON (EWU =<2)) en doecnonaoacS Soe aan ocean eos soooed| |pcmcoconaacs||s¢omaacca. 7, 000 490 
Sturgeonic- sscaescossceoeeeeeece 15, 300 PA0208 | Rocca sceee ee seems 28, 600 1, 820 
(Or hh A ts) ee ee re 2 ee eR aE ergs sesoooseuls. saoedacnon oacaoe DOCS 800 645 

Wellow perch gif crncs cee cscs cell tee See aaa | eter eect eet 6, 000 420 

otal. Sessa ce st Sari oe See ee 15, 800 1, 047 3, 894 155 161, 400 12, 055 

Grandstotal tpecease eee eeeneeeas 954, 549 44,456 | 1,122,558 29, 299 336, 072 21,727 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Erie in 1903—Continued. 

New York—Continued. Ohio. 

; ore Chautauqua a Apparatus and species. County. Total. Ashtabula. Lake. 

Lbs. Value. Lbs. Value.| Lbs. Value. Lbs. Value 

Pound nets: 
BINACK D&S 3,06 seeessascer 400 $36 400 Ct: Gl See eee eer a) ahs 558 
Catfish: and), bullleads-cnciaenacs ccetel is soe nid steels hac) me cree arse lateness pase Gaweininiee 7, 662 $346 
Hresh- wa terianupe ssc ae nee ae com nelee eemmen aoe see nee eerc ie Nace tae |ApoaaerS 23, 612 187 
Genman Carp s.a-ssmassisants 18, 000 360 18, 000 OANA Ek iciccds mats || Sanisfanee 18, 350 233 
Te (Cio 01a ree = IR Ea nec pe 2 ar IS poe Em ee pe ol PE Ree ee Soe | Pee 3, 744 129 
TDTRANEPL CD AR ESTAS Unis) ae ce meee Name cs a le ON A coat at Da to Re oes Pm ee | He armel Oe eee 1,140 23 
Pike perch (blue pike).... 1, 000 35 1, 000 C13 [pete oo Jeet et 167, 202 4, 803 
Pike perch (wall-eyed) --. 600 42 600 BOR or o/s, 2.ceacealla/siete alee 11, 685 760 
SLurseon'.....-heene ss csseee 5 6 i ? 

CAVIAT) on snes tes cneaneee ‘ ‘ 
SUCK Crs: cs ta enteenwe sao 
White basss.jc 3c. -o-asnee 
White-fish 
Yellow perch 

Potala. - steswessmenseesis 

Trap pets: 
Pele DASS! snore tteiets ston a see 3, 000 225 3, 000 QOD |e mats weet Sd coco: | See See 
Cat-fish and bullheads.... 300 18 300 Its} GS ao adaeac Becerra ecoprocene les sccece 
Fresh-water drum ........ 800 12, 800 SL ae ate reed eee lane ooeteoseilaeeaneee 
German carpe. sacs ao- 3+ sc8 1, 000 12 1, 009 WD adsinet a alarm [ej amsiqebas beta. obensemalmeecio one 
Pike perch (blue pike) .... 4, 000 140 4,000 BU eee ee eee ne emeeee eee 
Pike perch (wall-eyed) --. f : 3 
ROCK Dass a5 as Saeeisiniosoree 
StUmmeOn ee ae ecjyesee 
Sturgeon caviar 
BUCKCRS <2. 2ccncacecstmas 
Wihwtie: bass och vaccscence ae 
Yellow perch 

Gill nets: 
Blgele Pass. sapagaoniaeneee 
Cat-fish ane bullheads.... 
German: Garpllssss.. cere 
NG Si aha eee) eee ee eae er 
Pike perch (blue pike) --.., 
Pike perch (wall-eyed) ... 
Sturgeon 

Caviar ... 
SUGKerS <2. Se eae 
Sumetish';. 5 c.5seeecomaons 
NICO ee aoe erties Retin 
Wiltie=fisht <2 pie’ = sis tes 
Mellow: perch! ...-..-2<-5-=. 

ANG] 07) Ca es ark a eae 849, 875 

Lines: | 
IBIS@ICIDESS cnc asian pesos 693 61 693 
Casbsh angi Dullbeads aaa\sistms inc ccipeiwlnierail ani Se alates 
Pike perch (blue pike).-..| AULT 39 | 121,111 
Pike perch (wall-eyed) -..| 9 a 4, 009 
Pike perch) (Sauer ye Sala 4 5-ss|ijseen sie 7, 000 
SPUPPeOn ace wasn sic sacies 29,100 | 2,308 52, 700 
CAAT ce ap eett oe ae 375 356 iets) 

Mellow perch... ..2:6 5-222 181 6 6,181 

NOTA i. 2c dees decee Ses | 31,469 | 2,771 | 192,869 | 14, 826 1, 090 | BGP les. 2s Soe ees 

Grand! totals. aces oc. 5.- | 631,644 | 23,558 | 867,716 | 45, 285 1, 090 56 | 261, 445 7, 893 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Erie in 1903—Continued. 

Ohio—Continued. 

Apparatus and species. Cuyahoga. Lorain. Erie. Sandusky. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 
— | | | 

Pound nets: 
Cat-fish and bullheads .-.. 900 $38 500 
Fresh-water drum .....-.. 7, 5384 73 4, 000 
German! Carp. 2s <.5-cces- 1b Ry Ab 273 15, 616 
(eiivayyes See soe asoneopoade 52,429 | 2,599 28, 256 
ling orlawyer..----.-.-.- 11, 588 GLH eek seca 
Pike perch (blue pike)....| 515,744 | 17,159 | 240, 046 
Pike perch (wall-eyed) ---. 68,435 | 3,498 45, 026 
Pike perch (sauger)....--- 12, 560 168 1, 000 
Sturgeonis.<--tec-cM 2-2 = 699 47 315 
Sulekers epson. selector sl= 14, 479 262 6, 323 
Wihite: Dass: \3<5).0<5 0 so--0 123 5 285 
IWihtite=tishermrmectcr aise csr 12, 295 857 10, 063 
ellowsperehy 5-5. -- <<< COR BSL Ih Tre) 23, 204 

Mota eeees ceca eiaceiae 730, 779 | 26,317 374, 634 | 16, 648 296,899) 178;-900 7) Ss eset =| eee 

Trap nets: 
Cat-fish and bullheads.... 4,007 nV eee Ser A eee OB 
Fresh-water drum 6, 880 AV cteeaawees seen cee 
GELMAM CAND ye cee aera | 11, 600 | BE BB eoncodc\|poenencc 
Pike perch (blue pike).... 12, 733 BiovAN eeseecad laces -— 
Pike perch (wall-eyed) ... 6,818 CEM Peers Anal amor coc 
Pike perch (sauger).....-- 14, 492 290? | nae Meals javerell eeereepetete 
Suckers\assseace cnc e/ssivelel= 18, 744 250: |l.cceeeecileseeceee 
Wihitesbass 2222-2. -<-cc--- 685 QT Naas amet cel eee 
Mellow perch) o2-—---- asi 7, 632 7D) | 3 2yam teyetestalltnteteye ieee 

Motaileeeeeessereeecerices |seaseresas titel iia eit 83, 601 989! ||. eerie ererseresiee 

Fyke nets: 
Cat-fish and bullheads .... 1, 000 40 2, 284 91 2, 583 $104 
Fresh-water drum ....... 20, 000 100 4, 567 AG! loaic.sc site. ll setae 
German carp.--..<.--<9.-- 4, 000 40 29, 096 380 57, 990 834 
Pikesperchy (blue pike))ee epee eee el sea erat 4, 600 120 359 14 | oc csme sees acess 
Pike perch (wall-eyed))-..|-----...0.)/.--.---- 300 24 4,168 243 | 1, 937 97 
LEMKE SHOAL (GETEX) sSocaaa|bosdaconad soca code suc sopacdlsescense 43, 081 944 1, 600 32 
uO rstissaadpadcascsdoases|lsodocceonalla. -aape0 10, 090 100 25, 888 231 11, 010 112 
Wibite Dassics.sec.cis ea s:ceiste<[lsteeicrmate sas) oarwstojeree 500 15 2,523 85 2, 970 89 
VENI A NEO oS aeoeceacehe||boocscoD cs scaucoed |saposuocde||seeonocs 9, 383 196 12, 260 193 

ANH eR She saenegaeanocalltcacs chaos saenoSEe 39, 800 439 | 121,349 | 2,230 90, 310 1, 461 

Gill nets: 
Cat-rishiand bullies discs |e sees rstis rele se | artes ato ieiet fereteiereletere 18 Ae Be saceremeel| eseteries 
(COuUwy Coby Nees ebascasdona boss S5ssh05 Baeeoosd| Bos seoocadl ooos05ce 1, 237 24 708 23 
erring eee see eee 497 D3) a= Siaissce'arellltee creme 
Pike perch (wall-eyed) ... 520 36 |: osccehee sl asareene 
Pike perch (sauger)....--- 8, 230 166 880 17 
SUGKETS ots ee cetriccee-cme 227 2. |S. sc lersyetordte| sam ciao 
Wid hhyes ttl tae ooo eaoSbac Sale aspeSo tor Sa CrOsncltaoreasonelongccaon 15, 581 1,185 5, 019 373 
AMANO Sed seseacacod sccesooced|sceanoccllbooccospon|lecosses 9, 505 59} Ser cece eceeee 

Yio [12 ea er BOS nA Bace Gees one sas noes aaeneaecaacdosl|sonaccen 35,815 | 1,596 6, 607 413 

Seines: 
@altcfish:and bullheads’s.. .|Saceon ecree ae eeince Helene ceca cine cette 2, 876 DUG "| Ser castes eal eleroe mere 
German Can piesa emcee So GeEeeeG chee Gone Bese oonersleaceococ 178,077 | 3, 268 50, 000 750 
Pike perchi(qwallzeyed)) oo sees eke cs snes |sseecistee ael| = cleeeies 133 Bil) aad dns females emer 
Pike perch (sauger)....... |e aeiame eine Ssieryecine)| eee ee a Rexel weceremtne 500 A WeARassueellanse ss 
SUCKErs es ecemecceeneceees ede taaroad eapceuas lSeeeaacnoc||eadebose 1, 060 i ePoisc  sealleosao ace 

| —— 

Total sosesas.c-e ce ser socio Wecessoneal ecsocestilacesagsencdllaacendce 182, 646 3, 409 50, 000 750 

Lines: 
Cat-fishiand bulllheadseeace |: saseoeeeele eae 500 20 1, 024 biel PERE Re eer soos 
Sabi de{s"e Nt Sae oo qse poate tool GoosmonSeollsancdena |kanconocen|loonsosae 33 Dl Bray aley caer e | erate 

Potal os seccemosceine eciceine| Sones ccte| asec 500 20 1, 057 43 eee Soo 

Minor apparatus: | 
CAT oc Maicciccslote/reieie ei otalayale | etalewsetayseiata|itavcreevtoe 12, 000 | DDO oc Secce potas cial sate -oteto ral] erat etetetatate efeie mteterele 

| = | — 

GCranGetOta lan seseee eee 750,779 | 26,317 426, 934 | 17, 227 721, 367 | 18,167 146, 917 2, 624 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Erie in 1903—Continued. 

Ohio—Continued. 

Grand total. 
Apparatus and species. Ottawa. Lueas. Total. 

Lbs. Value.| Lbs. /Value. Lbs. Value. Lbs. | Value. 

| | 

Pound nets: | 
IBIEKGle OE EG aa srenbecoaecoes bcaaesyacalleqcoguod Hbacosade aEReaea bocseedcaeec|insooned= 400 | $36 
Cat-fish and bullheads .... 39,460 | $1,521 10, 021 $401 60,725 | $2, 424 71, 756 | 2, 940 
Moe ishloOnibo wihineetes cee eke ree erie asm meal 5 foes eA eS | Seen elie ees L 062 6 
Fresh-water drum ........ 160, 515 985 | 49,690 248 276, 291 1, 780 453, 409 8, 055 
Germanicarp) 4: -o-2 secs 2 25, 635 421 29,773 297 114, 286 1, 746 227, 322 3, 221 
ernin paces a2 << 2 cteeenee one 603 BONE eees ce ee |: sec 97,746 4, 792 119, 955 5, 754 
Lihiy = GME NA Wher ae Se esa aes oncdae sl nora onel Menedose BAseees 12, 678 84 12, 678 84 
Pike perch (blue pike) ... 4,112 186 | Bawa ein |e a ae: 1, 066, 735 | 37,218 | 1,354,569 | 45,723 
Pike perch (wall-eyed)...| 187,569 | 9,558 | 122,221 | 6,252 | 442,759 | 22,829 673,146 | 35,771 
Pike perch (sauger) ...-... 567,299 | 11, 654 75, 92 1, 896 700, 024 | 14, 769 739, 799 16, 381 
Sturgeon a50eHpeuEeR Condens 1,975 5G Se eerste arenes | 8, 303 530 116, 733 8,615 
(GE AE dS See ie oo eerste me SS occa seel arco res eee eel eee | 275 247 2, 325 2,072 

SUCKEES asters oa enters cae 183, 756 1, 334 58, 649 586 243,180 | 2,704 413, 056 5, 261 
WiDTtEIDASS a so aes acca ne eee 2,088 62 415 11 | 3, 105 99 4,597 143 
Whitefish ioe n coe e 19, 626 He? Ge ean oGel Heteeecie | 64, 911 4,770 126, 553 9, 340 
Wellowiperch o2222s.. cece 26, 997 407 4,304 106 | 113,370} 3,265 134, 464 3, 870 

MOtale et ee Soccer eset 1, 169, 635 | 27,702 | 350,996 | 9,797 | 3, 204,388 | 97,257 | 4,471, 824 | 142, 272 

Trap nets: | 
JEUIG ONS | OK CRS Ree eras Tees Serta Becerra eis. ele armen [EEN ae iene oar has ere ce 3, 000 225 
Cat-fish and buliheads.... 39, 793 1,576 992 40 | 44, 792 1, 798 59, 084 2,517 
Fresh-water drum ........ 82, 305 538 9,190 91 98, 385 670 121, 874 960 
German carp........-..--- 258,513 | 4,256 | 2,358 24| 272,471 | 4,454] 314,259) 5, 061 
Herrimgeten 22 As eee eee 3,117 LOE espe eerod tocuers | 3,117 161 7,617 281 
Pike perch (blue pike).... 6, 601 233i see ascealleceseers 19, 33: v4 53, 684 1, 759 
Pike perch (wall-eyed) ...| 70,230 | 38,617] 10,452] 627 87,500 | 4,705} 108,171 5, 905 
Pike perch (sauger) ....-. 377,793 | 7,947 1, 480 36 398,765 | 8,273 400, 711 8, 551 
ROCK DASS*7 2 oa56-cecueees 245 T \-Biceie sare lose sees 245 7 745 13 
Slivig err te A eae oeprenea Iscacooanoalesesecde |OSoleEees ooceesa| Secacoceosse sesSacre 12,160 834 
CEG Se cB eb Gon dosesseee bnesoect an beddesed kecdcesadisscouae lsncesceoese|Seanacac 190 172 

SUCK EIS mena. > 3 2ee eee eee ee. 75, 239 748 5, 981 59 99, 964 1, 062 161, 749 2,027 
Wihatewbassis -52 cess sme 2,106 460 40 1 12, 831 488 14, 483 529 
Vibive=tisht s-sscecer ren sees Peas} QTV Se ators = =<! aociclel= 12, 713 971 12, 713 971 

Wellow perch 3:2. -.5-2.-2- 51, 532 985 70 2 59,234 | 1,159 95, 156 2,199 

Total soot sss. tsesee ates se 990,187 | 21,499 30, 563 880 | 1,104, 351 | 24,368 | 1, 365, 596 32, 004 

Fyke nets: 
Cat-fish and bullheads.... 25, 861 996 703 28 | 82, 431 1, 259 34, 398 1, 337 
Fresh-water drum ........ | 37, 210 SE leasaoc anal beSeeos 61, 777 459 61,777 459 
Germancarp:.<---sscese= 221, 627 3, 614 16, 486 164 329, 109 5, 032 378, 067 5, 526 
FC rrin gy see ook eases eee 3, 000 DOW epee tceeee le 3, 000 150 3, 000 150 
Ling ordawyer.....:.---- 343 Lo Loreeeee| seen 343 1 343 1 
Pike perch (blue pike) ... 1,128 PBS Speers loon cene | 5, 487 158 5, 487 158 
Pike perch (wall-eyed) -... 24, 009 1, 258 7, 281 436 | 37, 695 2,058 42, 467 2,341 
Pike perch (sauger) ....:. 213,703 | 4,436 | 2,405 60} 260,789] 5,472] 261,765] 5,502 
HO CKADASS seieek- ace teec eee 260 hl lS -aSeceeclsoeoa ne 260 8 260 8 
puckerdtyyher os occ wee deen 49,310 457 2,811 28 | 99, 019 928 107, 741 1, 026 
Whe bass ta, saeco a 190 68 180 5 |} §, 363 262 8, 363 262 
Wihite-fishy 2 32 235.5256 2n 6, 787 BLA S syersieseteis|| tes crease | 6, 787 514 6, 787 514 
mellow perch - .... 0.3.22 =<. 25, 860 518 331 8 | 47, 834 915 49, 532 955 

TOtAIE eee etc coceteee se al COLL 5288: || L243 30, 147 729 | 892, 894 | 17, 216 959, 987 18, 239 

Gill nets: 
Bla CkspPAassie mann ce cama |e seceae ser can cenan|(ceseteecelcetesesiacosscecemzolos sarasmc 732 65 
@ateishand bulleadse woe see sce lee see ene ene meal ic ne an. 18 1 2, 289 91 
Germany carps asecsece see = 929 YE Seaeencc| Senenae 2, 874 74 5, 434 119 
PE MTIN ee sao tece seiacise 87 Ct a eee) eee 584 27 459,063 | 25, 052 
TERRE) OIA OG KD Toll es) Weal = Oke A eel MS Seooe ans enopseo) Hao anSanaee RAnaeE or 234, 047 8, 564 
Pike perch (wall-eyed) ... 40 Bric ihinemecs oes cane 560 39 9,198 311 
Pike perch (sauger) ...... 848 Ln latin =| eesetoe's 9, 958 214 9, 958 214 
SHUT COM sna sc secant seme se los cid Sees | cease ane Seems Sas ccc soe cacbemal sceciasine 83, 900 6,159 
Gavianenn ses eee RSS Seo Ve ee (As Eee (em ve) Die Sana Ee | Ge 1,826} 1,479 

21, 876 197 
1, 200 8 

195 12 
83, 575 6, 337 
24, 440 489 

Seines: 
Cat-fish and bullheads.... 
Fresh-water drum ........ 
GermaniGarp <<. <0 c6e'- -! 

937,733 | 49,097 HOLA SBS eae cere come 92, 563.| 5, 896 

Recs ae Beaman 549 22 8, 425 137 6, 080 243 
Ne ey aa see ee 4, 650 33 4, 650 4, 650 33 
1, 927, €00 | 83,533 | 171,520 | 1,716 | 2,327,197 | 39, 267 | 2,609) 400 | 45,149 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Erie in 1903—Continued. 

Ohio—Continued. 

Grand total. 
Apparatus and species. Ottawa. Lucas. Total ; 

Lbs. Value.| Lbs. | Value. Lbs. Value Lbs. Value, 

Seines—Continned. 
Pike perch (wall-eyed) ...|.........- lepeieee 1, 137 $69 1, 270 $77 1, 688 $103 
Pike perch (sauger) 2222. 2)5ehe255 20 leeches 874 21 1,374 31 1,977 49 
SUCKENS' s.252 nsec ed cases cee [seemless cmon 2, 660 26 38, 720 34 5, 140 52 
WDiteDaSS .<c2p:c sieis catecieics 1S chelastciats aicflare sere eee 148 4 148 4 208 6 
Mellowaperchy -c\.5..- sciences Beorescrac eoorence 172 4 172 4 4,124 89 

MOtal Acca eceeeasce 1, 927, 600 $33, 533 | 181, 705 | 1,895 | 2, 841, 951 39,587 | 2,633, 267 45, 724 

Lines: : i. Ba. 
Bila Ck Mass. saree sec cmesacisg| on seciesnaeae yp ssc ieee eats agpbbe looeneoeee x \seaceeess 693 | 61 
Cat-fish and bullheads.... 1, 250 DOT re corer Heieete ators 8, 774 161 8, 168 343, 
Pike perch {ibluewpilke): <a. o ects wisi ages aia wot ate ctr feted oi psteinictol a eicnalstere ore ante oe 121,111 8, 439 
Pike perch (wall-eyed) --. G0: ORO eA M09N eS eked eae ‘ 60,000 | 4,199 64, 009 4, 480 
Pike perch (sauger) ....-.-. CDS SOOM oP 4 B07 ais clei wicks 60,800 | 2,430 67, 800 2, 920 
SUES EO Mes joc ote craters clei sale oo llatetnrs ai cleveiate dios steket-ce aul stare )orei te toiny| cieiaiere ata 123 8 68, 123 5, 156 

Cavaar Sapiec Sissies ee mae Selle see Gece Rea Eaters RES cee Monn Smee ais sare 1,175 1,001 
Wellow*perch ..:s2s.c.6-2¢ 4, 000 LG6OM sc. ceisiew classes 4,000 | 160 10,181 | 586 

GET es 126,050 | 6, 830)lnco-- ton oe 128,697 | 6,958 | 341,260 | 22, 986 

Turtle nets: me 
Murhles-xo 22 Aes hese cero ce | 18,800 | WPF Re SriGeas Weeoease 18, 800 752 18, 800 | 752 

Minor apparatus: | | 
WAT Dre cent - cienastecesees, oe lpeccosean sab seoon|esocenestEyeococ 12, 600 | 120 12, 600 | 120 

Grand total ..:..-......- 4, 893,701 (106,589 | 593,411 [13,301 | 7,795, 644 ‘192, 154 10,740, 467 | 311, 194 
| 

WHOLESALE FISHERY TRADE, 

In the wholesale fishery trade of Lake Erie in 1903 there were 32 
establishments, representing an investment, including cash or working 
capital, of $1,269,870. 
the amount of wages paid was $268,538. 
39,923,261 pounds, valued at $2,173,891. 

The number of persons engaged was 498, and 
The products aggregated 
They were derived chiefly 

from the American fisheries of Lake Erie, but also included a part of 
the catch from the Canadian side of the lake, and a few salt-water 

species, both domestic and imported. 

Table showing the wholesale fishery trade of Lake Erie in 1903. 

Port Clinton, Cleveland and 
Toledo, Ohio, Ohio! Sandusky, Ohio. | Lorain, Ohio. 

Items |- —_ 

No. Value. No. Value. No, Value. | No. Value. 

Establishments ............ 2 |$62, 500 2 ($45, 77! 4 ($119, 000 | 5 |$345, 100 
Cash capital s.j-seue sees ocak \eoeeaeieine POAGOO WS ssoe sie 20 OOS ar cle recive 57, G00 jensen ce we 93, 500 
Wales PAG: sone a chan e eetocloueewetas > BIBSO ME tsocrs ets 15000 | ss.502h5 a 80960 |a5 Mo ewes 117, 000 
Bmployees’. sen we cncs emcee 2 Science DS None meets 46 | secant ante DG SS oer 

Products handled. Lbs. Value Lbs. Value. Lbs. Value. | Lbs. Value 

Fresh: 
Blwesgshh oe aseecene ce 88 OU 7s eS) O61. aac acme ates 20, 000 2,000 | 4,031 402 
Cat-fish and bullheads...| 37,766 | 1,887 | 80,647 | 4,032 | 261,568] 11,345| 43,549] 3,188 
OF 010 Cee mae ee eee Eee 9 | eee Mle! eked = es eset bela ice o eel eeen eee 6, 923 315 
Po ae eee eee eat 25 Dig] Cd mens el Lee 185 19 2, 904 208 
Fresh-water drum ....... 49, 969 691 | 234,140 | 2,341 | 260,366 2, 982 41, 288 803 
German Carp... ..2.060-85 393, 366 | 7,048 |3, 452,457 | 61,072 |1, 168,912 | 28,538 50, 880 1, 328 
FT AAO CK sae cpa ctisia noe ee eee eres idea 3 cy Linh ware ee ela ate cl tems a eeeiad eerie eee 7,427 199 
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Table showing the wholesale fishery trade of Lake Evie in 1903—Continued. 

Toledo, Ohio, | Pert Clinton, | canausky, Ohio. | Cleveland and 
Ohio. Lorain, Ohio. 

Products handled. 

Lbs. Value. Lbs. Value. Lbs. Value. | Lbs. Value. 

Fresh—Continued, 
PEER aah Mtg ote oa, ln eerie ancl Ae ee erm banacy, yori Spy a al eet ae te AIR ke 4, 674 $420 
Mapredhierrinme <2 Saas | 11g, 438 | $7,394 63, 686 | $4,392 | 960,176 | $58,708 928, 062 | 43, 093 
Lake trout...... BAS eas he RAS SUD Saar emo oe a st| ste es stan = 60, 000 5, 000 91, 218 7, 057 
Pincers la wy ene asec oneal ae cine tol Se erstectere 25, 306 375 30 1 8, 355 73 
IMIQOREWE Ss «xcs cees male eine Heats on seein Se mca eee aeae Somers 233 Qala ae eats ees 
Muskellunge.....-......: GOD Tee | Sascha cots] rey cdocsc nose | Secrets erates eal Nhe terete ire | apse cere ee aS 
Pike and pickerel Uris eta ee 465 | 59,157 | 247,707 | 78,816 | 138, 836 9,130 | 142,119 7,818 
Pike perch (blue pike) - 4,525 1, 951 6, 857 411 721, 344 20, 457 865, 072 39, 787 
Pike perch (sauger) ..... 308 288 | 11, 950 845, 227 | 28, 236 745, 635 29, 494 80, 829 8, 206 
Pike perch (wall-eyed)..! 150,000 | 12,0060 23, 268 H-320. 
Re CHSM Ep POIs ee wen ee eee ete ee alecine niall se sin erste a llsicist ean ete Den oie Byoc | Manatee 3, 437 274 
ROCA BUSS): c- Sacemee= ceca (Oe ee eels eee! MP Reni sy” SM Te ieers 9 fay [Pea et sr | een EE |g RA eel ae el ae 
Salm nt -he oi eclatee eta ose ee eee eo ncaee eee Sac e eee cosecimctl | see ok eee eens 11, 339 1,183 
STO b Os Re Brien See ese Sk | hehe Ane Pe at a ene eee ae (eee one tlaet| LE one e 212 25 
MSEC MT ae 2 Said am ociatomre slotline 10, 000 900 12, 454 124 
Spanish mackerel.......- 100,000 | 10, 000 871 78 
NEUTREON sceh asics «osioos 43, 880 4,212 6,193 | 678 
DUCKERSi lus canes sais 306, 2386 4, 805 28, 039 674 
SUNS Nn Sean cee er bo matamniease | Shoes| MLONGOB EI Oral 2.2 SoS eee 200 6 
WY DI TeN Dass 2 S2.5.2- sac oe 10, 912 473 1, 247 62 
Wihtitestisine 2-2. Bae aacs 364, 288 29, 763 310, 092 24, 394 
White-fish (blue fin) ...-. 10, 000 OO! | <= ehtabeccealeioeeseee 
White-fish (Tullibee) ---. 20, 000 1, 400 4,424 198 
Wellowsperch! 222.6"... 309, 836 | 10,011 939" 681 9, 517 
Gavia {kerala ceicenc 3, 826 PE eaace cote. Jnneeeeee 
nies. 2 AS eee ele A ORNL aA TB ae Godoy tse Sle oi) I Se Se ee 
ETO PSE chyna Toree eee ee ek detetaget sistas) aie | eeaetolaerel| ne LAD BRD Ie cise coal ie Sopepemjetibama seeesers pease Sere 
Ghevip 1 es se 1125 375 23 | 9 

ota iss \5o.o3 Gee eee ae 5, 665, 888 | 245, 064 \2, 911, 761 | 146, 340 

Salted: 
CLL GOMES CA = SSSe A eae noma eric cise ere iteaie emusic Save njsa oul eeimeerte aes Tetcigetsere 418,550 | 10,463 
ERE OUb Bars <a eget rite ota te eistecic ool Pee eee ee ree ee SE One ehal Ep oaace on leteen ceeees 2, 839 128 
Nis Lalit? 2s kc 1s Pd sep a i [ep oe me Ae nC GPC Es PRR O00) [dc pty Laie ae |b ee 32,037 | 1,921 

Mota <7 So. ee as ae ac lepeenera pte tans eoeevrs are a ae aie SEE SSA REE et ee 453,426 | 12,512 

Smoked: | 
ETAT UE AERO Oe aerator. (ceria) vais /eraiave, saall rem chace latieame cecal seicieein ee 5, 000 400 A Shs cee paeiactes 
EVES TMUN Son = Ato eet siete eral lictaeee cisteaeel eine crs acu ema wa beatle lepier eae 75, 000 its (leet RAE AI Sen's 
MLTR RO OR, Serbs Pra nee eter tai era ea atic ate tate taal wlerateia ets 10, 090 2, AOU 2 Wem nlecieae sere 
VDE SDS cee. ee retcvoleeeesc lack enc c|Zacee was cllsmaoeoe 10, 000 Ll 200) ee aceiccoealesaaeece 

ATO GBS w «sos siesta ele RISEN eee eam | ere oe geal oeiso eco (Seeminaes 100, 600 TA, DOD S| Sodio kiaaclectee eae 

Grand:total: <2 222-55. 2,208, 941 [126,526 |5, 324, 682 |193, 665 |5, 766, 888 | 256, 564 13,365,187 | 158, 852 

THe DP; Dunkirk and | Buffalo and An- 
ee Westfield, N.Y. | gola, N.Y. Bom: 

Item. | 

No. Value. No. Value. No. Value.| No. Value. 

Establishments ...........- 5!$127, 950 5, $16, 600 9 $146, 195 32, $863, 120 
ORS COMM Ina secant nism peor ein teeniete ein, (0 9,0 | eee a ele DAO Ree cies aisay anu Soe oes 406, 750 
Win pestmsaices acueec nee Ne eo STINGS a ee Goch Padiied Sie Genigtes terete uaa | 268,538 
135.029 0) (22 ee 11310) eseaeee 212) ae ih | apes 2M) eS eS 

se St en Be Levi 
Products handled. Lbs. Value. Lbs. | Value Lbs. | Value. Lbs Value 

] 

Fresh: | 
Black bass........ ia fatajapiesallimisiet ms ajalasetel] ohate witegeye 4, 450 $436 71,787, $9, 207} 76,237) $9,643 
Bluefish’. 5.2028 ee EMEP OAR 20 allo. Peete dt ee Allies 50,133! 4,538) 112,181! 10,136 
1B YS DOI DRE RIOR SOE SESE; — ee er |i ray one eh are « Rene a] RR ee ey mes ne 52 4| 52! 
PSPOOUYUMOUIG'. ccc Steen sete a lather eye ars Sh tawiolergara eateries lt ieltaratejals 3, 240 1, 051) 8, 240) 1, 051 
PUTS oe See eels a aera hie ee (Ba See oi eo 80 6 80 
Cat-fish and bullheads... 5, 586) $279 418. 29 308, 148) 34, 251 737, 677 54, 961 
Oe nn anenlaclemie ae Kenai Non ahasacllens item ane] ae RA 61, 178 2,337 68, 101 2) 652 
IRIN 5 eae ce cies tee (Geen aia Aa SN (ieee eames esdeseas 43,799 3,613 46, 913) 3, 842 
MUON erS: 2k eas dace neti syinte eiall eeeenat bles ae arcteepeell ste ce encd 9, 292 395 9, 292) 895 
Fresh-water drum ....--- 38, 867 418 800 10 8, 385 595) — 633, 815 7, 840 
German Garp. asencmeis= 26, 253 875 2,454 39 235, 687 6, 827) 5,380,009; 105, 227 
IS GAOCKS <5. :cdaneceeeocaltetseecale eR RS alls ae are eel ae ee 21, 161 869) og! 588) 1, 068 
1S (E111 0) 0 oe te athe Ste ie Ie eee es aed Se oie oe Ae erie a eee eee 91,523} 8, 269) 96, 197] 8, 689 
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Table showing the wholesale fishery trade of Lake Frie in 1903—Continued. 

Dunkirk and Buffalo and An- 
Erie, Pa. Westfield, N. Y. gola, N.Y. Total. 

Products. A 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Fresh—Continued. 
akenerring see. acces 3, en es 1, 519, 993) $77, 126} 1, 586, 467/$103, 627) 9, 056, 970) $505, 706 
hakentrowter esac ciesaies 514) 716 16, 258 957| 1,258, 118} 125, 374) 1,477,210) 142, 552 
Min grOm lawyers secs een =< eee | Seeeret tate a teat icine |istee stasis eke aie cries sine 33, 691 449 
IMaGKERE Accs ooo nce ovinia's ciliata ea ancne les anceeelleosce aeealioseeeeee 14,377) 3,016 14,377 3, 016 
IMOONCVESsen essen esc ccces (toes emeccielnes ce cell cee celeiee oe lemiesieeos 14, 702 436 14, 985 438 
MGR 8 es ooo asen|aouss dann boca aapebomsr nc] Gonooeee 1, 331 154 1, 399 159 
Pike and pickerel.......- 24,203; 2,089 6, 973 448} 516,826) 31,011} 1,816,129) 188, 469 
Pike perch (blue pike)...| 1,661,231) 84,423) 1,056,695) 48,525) 1,351,124) 83, 922) 5, 696,848) 279, 476 
Pike perch (sauger)....-.. 2, 035 (A Roe sears, Seaeaeor 1, 952 117} 1,998,966) 73, 064 
Pike perch (w all- AEG) calles ase coscallesocuece l>ccodsesonllsonppoce 914,777) 84,168) 1,088,045) 97,489 
IROIIO CK eae ene eee 4, 000 160 4,000 160 
Red snapper 2, 344 258 6, 281 532 
Rock bass....- 5, 293 159 6, 418 206 
Salmons 522 .cjsei,<<cooncses 25,296} 2,799 86, 635 8, 932 
SOUP A laectelslesc ceileisieiciisi state 50 4 50 4 
Seabasssecasecaccssetees-ms 6, 063 485 6, 063 485 
SHAGWM sacha tae cescseees 1, 301 104 1,513 129 
Sheepshead 110,595) 3,317; 110,595) 3, 317 
SUIClt Se Soe ee eels 126, 602} 10,562} 149,328] 11,613 
SyormontJarsookVeldedtell, ses cesallocdaoa4ens|padansaciideeanassad||mocboecc 1,316 216) 106,187) 10,614 
SiO IDC EROS a. sae pcesad||\sesacenosd| Wachasoa|bordgonecdloocssq54 28, 335] 1, 719 28, 335 1,719 
Stu EON. 22 See eccieccics cas 5, 440 587 12,768} 1,608) 680,173] 86,648} 700,249} 93,937 
SuCKers ess sae <select lee 37, 854 657 11, 145; 160) 105,714) 3,170) 834,891) © 15,833 
SUME See seaeesceacee | eetsesisee a1 eiiseerleeseeriectes | eemceees 6, 942 208 18, 188 489 
Wihite basse s=- 852 eae 355 17 500 10 304 9 21, 948 1, 048 
Wihiitesfishis- ack. tesescaeee 103, 389} 10,073) 115,390) 7,986) 1,538, 410) 129, 859) 2,666,616) 228, 600 
Wihtte- fishy (pluie hin) seeeca maeismeiee cl eats iin nents er eteleteresee 6, 400 293 16, 400 993 
Vidoes soley ov (A toillhi overhear alae oo salen ee callbecoersenn|nasocsan 94,630} 5,212) 131,176 7, 395 
Vellowaperchcce. cece eee 29,519) 1,475 56,991) 2,839; 291,779] 14,590) 1,059,944) 44, 433 
Caviar seer nei >. nemeeace 2,940} 2,793 110 103 24,092} 20, 604 30,968} 26, 249 
UDO DIES Opa E SO De Se east lassceanons sasenosslsoneeonade l areteaeisvarn)| Sslemiorats ars cil eins sie se 44, 602 2, 676 
IRLOOS sos eee cee esate Ces ee ae cteetee \oaoeoGcclsaconcaace IByeteeiciotee 2,825} 1,180 2, 934 1, 485 
Shadinoeme.-posceceeerece 1, 052 5, 231 1, 436 
Sturgeon bladders ....... 100 166 100 

Ota lgaee soe eee keh oes 7| 786, 440/34, 329, 220|1, 953, 677 

Salted: 
GeLEMAN Carpe aces oss 20 679 20 
Herring: domestic)... -alecccccws cleo s since = \cecets nase oc aielelisie||louisisrie esis maleieieisiets 418,550) = 10, 468 
Herring, Holland 474 5, 605 474 
Herring, Scotch.......... 225 3, 000 225 
aketherring +2. sn.5 2252 97,359} 4,010,297} 97,359 
Mackerel 2225.3 2c es cctae 1, 863 19, 948 1, 863 
Pickerelossessiec. cessive 793 19, 833) 793 
Pikeymperch) (blue;pilce) Pasleeer ee ecs| se meceiesllec ss sc see |aetfemlee 8, 148 292 8, 148 292 
RUssianisardilesias <1. seeele- ce <1 1-12 | OL eect Deckieecceclamee eect 8,009) 1, 850 3, 000 1,350 
SOU) Se are SD OCHS CreHodd| hhsbacasanlsncuneecllssapceecrodlSsoasacas 45 3 45 3 
PE TOUG se see cleo rele oe eas sone ciclo al seceieeie | see eetanicine | ciiemierie= 200,106) 15,186} 202,945) 15,314 
Wiki Gesfish soo ceickcecncmaleceee cones eisocecine | ececce ees | seemeeee 34,719) 1,736 66, 756 3, 657 

PPO ball cisen acceler vee) ieee © sclerotic retate | eis S cere lastest ys 4, 305, 380} 119, 301} 4,758,806) 131, 813 

Smoked 
MOIS ice ayersicsicfersslaiesiaietels cision hctacecmetea |seeceeco| | saaeecsecc |sacccess 23,356) 2,707 23, 356 2,707 
Hinn ars NaG dices. aaccn calcme cece sc (Seka coalesce acne Saceeeee 28, 933 763 33, 983 1,168 
Herring este eint soles enl| meee. \Seaion sal scaemaedar lbasocdec 124,600} 11,721} 199,600) 19,221 
Herring ibloatereesese--lssneecseee Pee act nelle aera mromereteiall otatarereratce 17, 685 692 17, 685 692 
bake herrings sles. sesceer LDS COO | PePh200 | Ree esc selene teers 43,492) 4,797 58, 492 5, 997 
Sturseonlsecscces oes OOOO] 5.500 |e cecpestee score che sists 1, 221 267 21, 221 4,167 
Wii te fishies cose oe Sere are erste tava tonal Seekers tet | Srei eresees erat oeeercrete oie) Sieeetteese= ral a,c 10, C00 1, 200 

— ee Cees cee te | 

Total. facie sesoneceuse se NOON PAU U i romeccenollacssopoe 239, 287| 20,947] 864,287) 35,147 

Other products: 
Cla sad Seco as emotes es Galion Daele wiemis njotetave tora lies orate oie on wiewrerac ter @11,248} 4,500 11, 248) 4, 500 
Oystersencscseescem tesco cn) bose et Sacre tae conc cens eteelecia ces b 459,700) 48,754) 459,700) 48, 754 

TO talssosec acre sees | eeclee eee [eects an ke meer a ltolatetoce iets 470,948] 53,254) 470,948) 53, 254 

Granagitotalimass--eeeeee 5, 855, 156] 318, 056) 2,805, 445) 140, 286/14, 596, 962) 979, 942/39, 923, 261)2, 178, 891. 

«562,500 in number. 
b 45,970 gallons. Weight of oysters and edible part of clams estimated, 
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FISHERIES OF LAKE ONTARIO. 

The number of persons employed in the fisheries of Lake Ontario in 
1903 was 305, of whom 10 were on vessels fishing and transporting, 
276 in the shore or boat fisheries, and 19 were shoresmen. 

The investment, which amounted to $94,379, included 3 vessels of 34 
net tons, valued at $4,400, with outfits valued at $560; 171 boats valued 
at $6,869, 5 gasoline launches valued at $3,000, fishing apparatus used 

on vessels and boats valued at $31,855, shore and accessory property 

valued at $21,945, and cash capital amounting to $25,750. 
The products of the fisheries of this lakeaggregated 1,075,448 pounds, 

with a value to the fishermen of $47,739. The catch taken by vessels 
was 14,150 pounds, valued at $588, and by boats 1,061,298 pounds, 

valued at $47,151. The vessel catch was obtained by 2 vessels with 
620 gill nets, valued at $2,920. In the shore or boat fisheries gill nets 
took 253,308 pounds, $13,708; pound nets and trap nets, 322,976 
pounds, $13,084; fyke nets, 380,112 pounds, $14,398; seines, 32,760 

pounds, $905; hand lines, 32,200 pounds, $1,974; set lines, 39,442 
pounds, $2,832; and spears, 500 pounds, $250. The spear catch con- 
sisted wholly of frogs. The principal fishes taken were cat-fish and 
bullheads, 349,224 pounds, $12,903; sturgeon, including caviar, 112,448 

pounds, $8,057; herring, fresh and salted, 121,315 pounds, $5,810; eels, 

73,595 pounds, $4,233; pike and pickerel, 31,359 pounds, $2,080; blue 
pike, 60,565 pounds, $2,913; yellow perch, 122,165 pounds, $3,971; 
and white-fish, 25,384 pounds, $2,122. Several other species were 
obtained in smaller quantities. 

Compared with 1899 there has been a slight decrease in the number 
of persons employed, with an increase of $15,836, or 20 per cent, in the 
investment, but the products have decreased 1,235,814 pounds, or over 
53 per cent, in quantity, and $45,654, or nearly 49 per cent, in value. 

The following tables show by counties the extent of the fisheries 
of Lake Ontario in 1903: 

Table showing by counties the persons employed in the fisheries of Lake Ontario in 1903. 

| ] 
: | On ves- | 

eexanaticy | oe fish. | sels |In shore! Shores- | Total 
: hee | ing. |_trans- |fisheries.| men. | ane 

o- porting. | | 

| ie all at 
DEHETSOW) ssn a xloceniseicle ae aclecieinis maicienin ae penle Jama nulea cee eccaalne atmece cc 142 18 169 
SWC ON areas sock steeper ce cer eine eeinemie ia sin oae mae site rol tae eet eacn eerste miners 25 1 26 
CAY UR Be raise, <2 ucthecre semen es talc se ice SATA Palos sae oo\| tee earsieiets 6 Se cceeees 6 
WiSIVIIC 5 oe 2 cssam 3k = eee eicints eels nisiclaie-waiscienciee aie secs laclomeese es 2 PB ans cere 25 
MOTTO coe teiscte nok alate meee miciare seen ne oe cinciaserree ae noe eee 20 |...------- 24 
OTIEANSEs cccacisccine ooo aeiec ows oamewEeelosiaasoeacekslaece (Sscroccsiia Casetse cise iy (al are fosee 17 
PI RANE ST tee cysy tins ca ie Vaterclte mace eee cele Reta sect (ey eae coer ee | 1) een oe 47 

OCH ess 2 Sacer eee eee cease eee ae 8 34 276 | 19 305 
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Table showing by counties the vessels, boats, apparatus, and capital employed in the fisheries 
of Lake Ontario in 1903. 

Jefferson. Oswego. Cayuga. Wayne. 

Item. Mii Seal A | ST Ge 
No. Value. No. Value. No. Value. No. Value. 

Messels: transporhinp. «se = Al's oars steal some ca anids access lee sara celeste alee 1 $400 
SRG h UO) AROS Ser O aBRoor ool Sone epooc spose ooh |snaseacooollanaccanalenseaosaoa|issagéos- Wa PSs sce 
QUTEES Faccoceds semcce Samco ucs seed) alee ecinaletean'ee wareclllnaWeins walcieets sete ol eee eee Eee eres 50 

(BORIS se) SS ooheta Sak tacos 99 | $2,579 16 $950 3 $70 11 485 
MAN CHGS a seeeese eee Di) | eA OOO | fafereraras ae mere lorwyata amie hietetetaiat sini | aie) atte | ee er eee 
Apparatus—shore fisheries: 

Seime@g eas Se cnec ctes ecccrereres 4 DRO eh ore SRR 5 Al Sire apenas clll paren eekt erat citna = Sack me yee eee Bg 
Gillemets ee ees eed 313 | 3,028 136 | 2,299 2 10 73 | 765 
APTA P ME tsp seeseaescase aa LBD SED ROAD aes en ee ence i) 250 il 550 
VICIOUS Ss oeceine cece sees 36,2 lanai pS) il Ree Ars nSeseesioetc seeesstcn | oacuaadasleaccsccs 
felian Gumesa 5: os.aeasericonc|eeneeenorse D2 eicie 2 are, myapsl| entero re anilita oi Slayerererctes late assets Merona 3 
Bethines... 2=.7%5-25 yards 10, 000 150 28, 333 74:0 al epee eel ci oe 800 8 
BDCBTS | a.c.0.ctee5/o02 sams seuss GI ag asd. esins sates fam (bovererapell aicjavers aye) evavell age acted atlarepeemencaetotate [pene 

Shore and accessory prop- 
ELLY ix sewer eee Sala eee aa emis eens T5935 | evens eee a 225)0| ie eee 120% | sae cee 515 

Cashreapital (oc c-ce ocd eters ee 2000! | Soca ne (05S Set Saal oeeebendlessccehos- Weasesoc 

OVAL ee ec Sees sous Lect ces (Ga i eee Diao e osacnsees AOD") Soseeeees 2,776 

Monroe. Orleans. Niagara. Total. 

Item. = 
No. Value. No. Value. No. Value. No. Value. 

Vessels;'fishing ....-.....2.¢ 13 SB2K0C0 4) cc cinworsinee [saeco 1 | $2, 000 2 | $4,000 
ROMUBEC:< 22 setae sanosisinn oe fo} | eet betereee ecm, |Pale, al Lice dol eeeecSi-wee ZOD asses 
OUTS aS ene a Ree ee AAO A Seo COTS ctoseioce laomretemiosee LOOT | Roce ene 510 

BV CESSES S GRATIS DONGLE asso ool ce epee al yoy mees a fetal enter ceca Sree ecal reel Es eretece ater Severe orale 1 400 
SV GTIAPANE 22 isials Ss oe cleie wie] Aron craters Slates creel aac setae all etree o eilenre eer cre ot pean a 148) eee 
Outil soot i aeeewea as PB ea Ue rece alle eS a Deeg Hoe Tn ee Ge a | ee 50 

BOMts Pes skins scr comase seen 13 730 9 $540 20 | 17515 171 6, 869 
MG MUTC IVES Fitna wistarc avai Se clossioiene) a iebiae cients | Spstntersieie llesarcee ea rarce sereetaeee 3 | 1,700 3, 000 
Apparatus—vessel fisheries: 

Gillie tes) 36a ceaecesene HOOE we 2 O00 Wonca Saslemceeaee 120 420 620 2,920 
Apparatus—shore fisheries: 
DOIN CS oz) 5,c)eceicramiersacieanictnine 2 | URErisfesa ol ercleengeoealnemesete erserell bakes melieies Sete lamereeees 4 120 
Gillinets’?3-. soecee anes 93°) 1,425 30 350 529 | 3,065 1,176 | 10,942 
PR OUTIGHTE TSS SS Ses Se eer epee eae te ere | Se ee 8 | 3,200 8 3, 200 
EPA D MCS. sacs ciaen lone cone 6, 745 
HVicemets en stent ceeiocee 7,161 
WVavGsiness-s-cceneeseene: 25 
Setplintes sien ccc yards... 8, 000 37 16, 160 103 37, 240 228 | 100,533 736 
SPGMES ISS oi: locas ere ieelbere | ees walseneil so Sareea Sines oven nial ciozinieorme [Se sreterereer cll crestoisees 6 6 

Shore and accessory prop- 
2) OFA Ae ae ety SO Pe aeaieeean DOB sl ae eearesee 91a Rees eee 1/6607 |2cbees aces 21, 945 

Cashsca pital S5,sss3 8 1355 We poses Ss Al emcees Se le ry eerre foetal retwionse lace Lie ae ed ree 25, 750 

DOGS) a. Siasrrcrarecege too seeds Sal iae ewroejeree DBT | eutterue tea T7408) ||? sx seeeas P3878) |. docs eee ee 94,379 
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Table showing by counties and species the yield of ithe fisheries of Lake Ontario ir 1903. 

Jefferson. Oswego. Cayuga. Wayne. 
Species. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

SRO BSS panos rp rciee GS Tay rs Si lety Bt Bed LOSS eee PEERY oes Ee ene ees (eee Sees 160 21 
Cat-fish and bullheads...... BER SET Se ACR aCe TORS | ae 1,500 $53 200 8 
IDS Glas 35c ee eee aneccee GAS PGR SC ly eee seve |p eee 550 26 3, 300 228 
German Carp... ...2.222.2-< 4,020 V6! Nis see Semis eles Sans Seiclllacee See ec nome saa sees oases Lees 
HMerrime, fresh ...c2.c023.--6 10, 300 503 1, 350 $83 225 11 5, 915 386 
Herring, salted .............- 16, 000 GAO SS a es eell Bsa Ae ee SC See oc | hee eee | ee 
Ding -ordawyer.... 0.22... 600 LO. ocist accede Sposa cae aias Soe See Male me ase tS een eae eee Cee 
Pike and pickerel.........-.- 285709! |) LBD. ls een seecioellec econ 500 40 2,100 168 
Pike perch (blue pike) ..... 9, 839 530 6, 372 381 550 33 5, 057 387 
Pike perch (wall-eyed) ..... 7, 825 (2527) || en eee (ee mente, Soe atte Se 160 21 
PO CKMIESERS © =, =/</-.<,3.ciaaae eS ee 19, 910 LD Bh rihs eee walewiete 529 IL 1, 290 52 
Sturgeon... 33,300 | 1,561 LS °6LO' |) TOTO. << SSseee Seeaese 1, 740 143 

Caivnpinme = os. Reece aceence 20 16 705 iy ee eee (Rear eosd|bcaseonsceliser4 sear 
SUOMETS Ss. aioe Scio aaeeere 54, 775 1,142 2, 300 71 5, 500 110 | 1, 545 46 
PEEING ay (oie cars wlan eees 23,449 SHO joc sc sceclinn oc See 10, G00 100 640 22 
SRO Oita eo ts ais ea Soe eee 3, 700 DEB. a igs oe malawi scsi canes oclosieal Case aoe le See Coe Leen 
OVITBC ARSE Ses ory) eh Newco 4, 460 334 560 BOlanss cose Seana 1 in eee | Ree 
Wellinw perch — eee ces oelece 102,490 |} 2,971 900 43 2,075 81 | 8, 665 496 
MTOLS 3 secu cock ma enweeeee 500 25 | tease See tee le ee ee fol ae eaeeaics [see cece cee etee cess 

ROMA eer 2isioee.0 cS 764,191 | 30,013 30, 797 2,173 21, 429 465 30, 772 1,978 

Monroe Orleans. | Niagara Total 

Species. 
Lbs. Value Lbs. Value. Lbs. Value Lbs. Value 

TBE e206 eRe = SN ie ee ee | eat (Raa ee a oe ee eee 28,335 | $1,813 
CONS ed sp CAS mets solos oe eee area ees cal Ricci Sees | ieee scans ane oe ees 349, 224 | 12,903 
els assess ee sees: ete sa stciersce eins | bis cee aml] esl eieeie wets och oeerere 1, 200 $64 73, 595 4, 233 
Fresh-water drum .........- 86 
GermamnCarp. =. 4.562265 192 
Herring, amesh, <42-....-.-nen~ 5,170 
Herrine salted . ons 640 
PAN COTMAWAEL: aogcn:- =o. 18 
Pike and pickerel..........- 2, 080 
Pike perch (blue pike) 2,913 
Pike perch (wall-eyed) i 650 
Roek bass ease 321 
|S), ba of 105 6 hap ee 6, 289 
OAH Fe... j0 Marsan eee ee 1, 768 
ORO ES PCP ciniciclo nie ccinoeicnc 1, 559 
Sie -Bsh ooo Sele sesesse 482 
ERM HG Sen rane oe acoe waiens ant 279 
WiaITesSD 52 0 ocseccaccecek eae 
Yellow perch .... 2.2252. 3, 971 
PHO PB io citi ies are barnoe cae eiee 250 

——————— —— Se ee ee eee ee ee 

Motiles oT sic.c. 8 eee 47,2383 | 2,270 | 27,144] 1,690 | 158,882} 9,150 1,075,448 | 47, 739 

Table showing by counties, apparatus, and species the yield of the vessel 
Ontario in 1903. 

Jisheries of Lake 

Monroe. | Niagara. Total. 

Apparatus and species. a | 
Lbs. | Value. | Lbs. Value. Lbs. Value. 

| ae. 
Gill nets: | 
PUONMNT SS: <a esos ere See oe ee aoe ase 12,000 | “$480 | 1, 700 $85 13,700 | $565 
Pike perth: (blue pike) .. 22-225 -4---ce- <2 -- 250 | Pa sees cas |eonooser 250 15 
PUCK ErAe nee las eri cee eae Oe cee eeene 200 Blige S38 So: feeeeteee 260 | 8 

L1G) 22k ema a UE at SI er oe 12,450} 508} 41,700 | 85 | 14,450 | 588 
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Table showing by counties, apparatus, and species the 
Ontario in 1908. 

yield of the shore fisheries of Lake 

Apparatus and species. 

Gill nets: 
Cat-fish and bullheads.... 
TCS eee Bie nee ey es 
Herring, fresh ............ 
Hernnswsaltediss cece. seas 
Ling or lawyer..........-- 
Pike and pickerel......... 
Pike perch (blue pike) .... 
PUUESCOMe IE aoe aa seceseee as 

Caviiarens ce wii eenc eee 
Suckersivoeseon meen menses 
Sun-fish....... BO oseyeccee 
ERE OMt Remo eeecn nace oats 

Dota eee ne Nees 

Pound nets and trap nets: 
IB A CkIbass see peste sae ae 
Cat-fish and bullheads.... 
Wels see fae ceeie, econ annonces 
German Carp...... tidapaas 
HLCLTIN GS eae ea see ee eeee 
Pike and pickerel......... 
Pike perch (blue pike) ... 
Pike perch (wall-eyed)... 
ROCK Dass esac senescence 
Sturzeconeecse es yal eee ae 
UCKERG so sec slea nee eae 
Sun-lishaeee saeco aoe 

Fyke nets: 
Cat-fish and bullheads.... 
Je) Tears Sn rs eas PD 

Suckers ste eee eee ee 

Seines: 
Cat-fish and bullheads.... 
iH Cle eepeeeacesecamerauane: 
Germanicarpiecese ss eeeeee 
Pike and pickerel......... 
Pike perch (blue pike) ... 
Pike perch (wall-eyed) ... 
ROC basse cece se oa eee 
NUCkersicacmeceeen ener eben 
UMA SNe hsrccesece oom eae 

Pike and pickerel......... 
Wellow perchvess: ooo season 

Wotal 2: satheeaseuee eee 

Set lines: 
Helse eee eee ae eee 
SoUTeCONMes ee meee eee 
Cavin Tse oa ee. ae ee | 

Ota yee esc aeeeeeee 

Spears: 
Frogs, dressed ...........- 

Grandtotalias-cesseocee- 

Jefferson. Oswego. Wayne. 

Lbs. | Value.| Lbs. | Value. Lbs. | Value. 

| 
15/892.|° $8606 |<. 2-/ e022 clea | ee eneae t= 

100 Bio ccccsccdle no giesine [ecuse ck eae | alee oes am aie ec | Ri 
1, 200 48 1, 350 5,900 $384 

16, 000 GA. Tesco sheice| sya septa |tteceetes sort elas Sas oe earn [aim 
600 1 ere ener eee Nee MOR Lis ce fan aie 

6, 600 Tal geet Sie Alias 6 100 
2614 167 6, 372 4,900 376 

17,500 G5 1h a1 SiO nos 75.7 |p eee | ee ew 400 | 20 
20 16 380 

1, 258 
300 

2, 500 
1,870 

775 

66, 729 

3, 975 
105, 700 
38, 525 
1, 800 
9, 109 
8, 700 
7, 025 
7,475 

12) 000 
800 

21, 200 
11, 000 
1,690 

20, 700 

249, 690 

160 21 
200 8 
700 16 

Diente: Scat 15¢ eee ae 

in: 157 | ao ee 
160 21 

1, 290 52 
1,340 123 
1,305 37 

640 29 

es 965 | +18 

6, 232 | 361 

215, 232 
28) 330 
1,500 

11, 159 
5, 510 
4, 800 

21, 617 
11, 649 
1, 200 

900 
78, 215 

380, 112 

11, 200 
1,590 

720 
2, 300 

200 
350 

2, 400 
10, 700 

500 
2, 800 

2, 000 160 
6, 000 300 

8, 000 460 

2, 600 182 

2, 600 182 

52/760), 2 mecOUG | eee een | Deets 

249009] LoBidna ? aaewas |. aes. 

FE yh Resi 0) ae ea 

“40, 200 |" ~610°|" "5,450 | 7973" 
Fea ed ee 325 

10, 200 510 5, 775 

BOO! honor] teenie eee 

764,191 | 30,013 | 30,797 | 2,178 
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Table showing by counties, apparatus, and species the yield of the shore fisheries of Lake 
Ontario in 1903—Continued. 

Monroe. Orleans. Niagara. Total. 

Apparatus and species. SS 
Lbs. | Value. Lbs. Value. Lbs. | Value. Lbs. Value. 

Gill nets: 
Caiefishtand: bullheadss sales tees =| sees acne seemets obclesseumwe|caemecwee cfeemeoees 15, 392 $596 
MICISE Maariss.cam wane siclees ete Be a Saisie] saieneice || ses eyes ee lati sisi 1, 200 $64 1, 300 72 
errmestreshi. nc. ccecccas 16, 999 $816 10, 526 $577 43,100 | 2,149 79, 300 4, 068 
Herning salted: s-.cence Aeobddesad||sqoqueddl Sor adgarps| oscocuad laaeoocknc a pnocones 16, 000 640 
Ling or lawyer...........- Sees UR aera cited ata oe Biclac|| osisteciee orate pune tame See 600 18 

. Pike and pickerel......... ay eere ac etcinre [baste tomes fe tetaaitie, amin wince ene ste all Sore cere eeetstcl eeacaereteare 7, 200 444 
Pike perch (blue pike).... 2, 089 121 4, 498 212 18, 400 829 | +38, 883 2, 086 
Rikemerche (wall-eyed)\ sales arte eraist |e siesiael etelsisoeteie rll eine sieiecel= 40 3 40 3 
ROCkIPASS 2.5 <sccbenccstieclicoseaer sss llece cence Stine scescleseecess 390 39 390 33 
Sturgeon. 5, 020 278 592 44] 11,300 879 | 47,972 | 2,609 

Caviar .. 20 GH Permian Heese 119 98 539 415 
Suckersbrece ss jaccseaescsee 5, 250 105 840 44 950 10 10, 838 284 
(SMTIS A eee Se a codliauacne ceca ebomsac| saecenaboc locosduud aedosaparciocarcesc 300 9 
TBR OWIE S seoconaubEancEoOUUlo loaboscpseolscoonaso 40 4 310 29 2, 850 188 
Winitesfishe = S22. sec aetecle'> 985 95 2, 750 275 11, 929 986 18, 094 1, 539 
WellowPerChise- cco osteie'< 16 2,055 54 1, 280 60 4,450 159 18, 610 703 

Motaleene eee seee see 82,428 | 1,585] 20,476| 1,216 | 92,188] 5,245] 253,308) 13,708 

Pound nets and trap nets: a eee \ | alee 
AES CID so eee ec ecm sa wert nem eM een ce eee ce cal ie Sat ore mere 4,135 299 
Cat-fish and bullheads....|.......-.. Neaset6 Gol semeeEe ees Hemant Jaswaeerera|aeceoses 107, 400 8,590 
HHCISER eeec.s secic ssieieimele alaie 39, 775 2, 499 
Fresh-water drum .......- 3 56 4, 300 86 
GermigniCarp. << -ssccee === 2 2, 100 86 

SOEVerTIN Ose = 22.2. ee sisie | ahee - 12,315 587 
Pike and pickerel......... Pisieis Ao 8,700 522 
Pike perch (blue pike). - 21, 232 806 
Pike perch (wall- eyed)... 7,635 619 
Tevet] OFF Ss) OSE SC GRO SOLE HOS| | OCS DEG SE CE TH Se SoncenOrce ncosBcee ASSermorrtn Commarea 18, 819 183 
SUUTE COM me cece aistcsieaminine Teneo ease loc sono da lsccsarenacleoacsacd 19,200 |; 1,100 21, 340 1, 263 
(OPV Ps do Se On Sena onc oH eee eoess Aaa ocad Saesecssusllsdonobor 950 760 950 760 

Suckerseiae sevice ciistoctenl ioc aniec Ilhescee (elute a clcicielereiersll snazstelersccts 1,700 23 29, 705 638i 
BUMS errs si ooerem cites ceca ecee niece 21, 640 232 
Wihite=fish |. sce ccece nn stacte 6, 390 51t 
WellOwWsPErChoenicccce es secelerocmmctin 7 21, 540 566 

ROU s <secosieis eerste 322, 976 13, 084 

Fyke nets: pe ee | ce ee 
Cat-fish end bullheads.... 215, 232 8, 339 
ICI SE seeae = 2 Geetemcioeis ceteris 28, 330 1,388 
GerMaMCarps i oce-sccenn i 1, 590 73 
Pike and pickerel......... 11, 159 802 
ROC KROASSE Kame le keien,s os Site lomtodieccicimatell claims adios [ee alceele cals lecisheisec mec eincrastes | easy 5, 510 73 
SDR ESOT is Oe ROSES Rea nrica nce o BORA OSCE mBEs epaacrtae ISScmace ISS EEE Saal Mera ame 4, &00 360 
SHILCRS et SaaS pa Set ao acSa dal BESS nGOSaa Gna ntebel HOEe Soerer IS SRA sere cee eae oen en aa 21,617 629 
SUDENSD woe cece QO RSCE Queen Scene Spb pace Paccopodca loecobecs Teatetioetauaolacaeeme 11, 649 236 
AIM OWG arcbtas clacisies oc a ocieisaie soe aiwie eis aya c cimcte ajarm lore aeeisioe =] pre msveriee'lcesicis sees sleseceeies 1, 200 96 
Wihttteltish: |5o.2c.cLesaeeeee [Sesser eae fees Semel aesste ohete | Sea el melo ce sate ot lect ae te 900 72 
niellowaperchi.<< = cee een sa |eeeeeaeee [Sse omen meeeerette soaeescelrrccacmee eee seen 78, 215 2, 330 

Moises =. oSaeeean ctoceleneee oot cclosdeacse eye eet eo) ena ieee | 5.5 as ‘saddllasapcose 380,112 | 14,398 
Seines: ——S— = sl ee = 

Cat-Ashtand bulllhbeg dg). <7) i. ca1s cae) stein craters cll eines = etefnie =| eee sielers | 5 Soeeme ae leanle acres 11, 200 37 
PM CS meee =< sce aoe ne ea eeroeee eee asd aebee See occa be oe Nes SHS, iO Upar S I Pee 1, 590 92 
(Chon iGyn Oahy Leas aciaeccod peat oon~collbaaesecn| Ma ocdseod sasocots eee5s aoa4| Saegeace | 720 33 
Pike and pickerel......... } 2, 300 152 
Pike perch (blue pike) .. 200 12 
Pike perch (wall-eyed) .. | 350 28 
Rockspassinessc-- sesso. eee 2, 400 26 
Suckers! eie-- 8 sseeveeeeee 10, 700 107 
Sunfish = te hee 500 5 
Wellow perch sn cescsenicee © 2, 800 72 

Oba sare a lacieieinle ee Lae alot CLIO SEAS SONAR ce dee | neem en oe alco d tat 32, 760 905 

Hand lines: Zzat a a REG aE 
SI SCKAD ASS: 1o At siete alesis sso miners sl Sas metas [eae oe «sl lssrctsee shies seems Beemer 24, 200 1,514 
Pike and pickerel eer calac aces [ee he Ree cyctaicia sak [UR yale il pte fates Ji eyo 2, 000 160 
MellOwpperchessenace eae Ee cere nal teens Peso mia tree el oe eats coat obec Pecans 6, 000 300 

Total eet st2 Pega ks. ee ree eee ey adhe ae eens eee NBs LL aeecosce 32, 200 1, 974 

Set lines: ca eal = — = resece rsa 
11/21 CR Aree Rinne CES 6 BPs as Aa ne ann aM OE i ES Ek Mahal Va | 2,600 182 
Sturgeon........ 138 6, 584 407 11, 550 729 36, 084 2, 057 

@aiviar’s.....5. 44 84 67 294 238 758 593 

PB aeetioe .2\cial. ERIE 8 35! 182 6,668] 474 | 11,844 967 | 39,442 | 2, 832 
Spears: ——SS.-[_ SSS —SS=—_——S=_|—_s_————_—S—=_|_OW—————_——S=_ ————=—=—=_==_=—&S=—— 

TDP RRUTEONE Ook oe ay. eee Ne eee ee lose ea POSTER IP Asi em ee READ. oi he BAM 500 250 

Granditotalizseeeeesaoeee 34, 783 1,767 | 27,144 1,690 | 152,182 | 9, 065 iL, 061, 298 47, 151 

F. C. 1904—46 
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FISHERIES OF THE ST. LAWRENCE RIVER. 

The fisheries of the St. Lawrence River in 1903, as here considered, 

were confined to St. Lawrence County, N. Y. The number of persons 
employed was 57; the capital invested amounted to $5,803; and the 
catch consisted of 18,000 pounds of suckers, valued at $90; and 112,002 
at of sturgeon and sturgeon eggs, valued at $10,149; a total of 
130,002 pounds, valued at $10,239. The suckers were caught with 
eines and the sturgeon with set lines. The sturgeon eggs are sold 
fresh to dealers for use in making caviar. 

Table showing the persons, apparatus, etc., employed in the fisheries of the St. Lawrence 
River in 19038. 

St. Lawrence 
County. 

Ttem 2 Sea 

No. | Value. 

Fishermen..... vavait avs hava ialeferShepte al aned 2 elale- lets welelecrnalelavalels = B/ye ne Scoielerere dices mle emer wie wise EN 07 lease 
SHOTeSMIVENS So Se epee Beene ne cleo TE ee Se Se died Se ED Cae RO Sine Smee ORE reer De taper 
BOBS sae ee tis eee ans a Se Ene Sci ee eee ee ea oleae Ae ele eer (oes Sane ne ee eel eee 54 $603 
SBINIES /-72 22. aicisc ease ee wiew = celeie s Sa SSeS oleic Sald sisinsd ce cetaaue shine acc a aeabeceee soa peeen 3 60 
BOTIHIMES Sy So osc cee Gwe cnieeacis tice bo bee ee ee cle cee Jace oa se ereue Der set eint thee Ser een Eee 765 
SHOTS PLOPELrbys cach sci Ges See eels Se eters eMe tesco enemies tebe Saleen aaeiae ees sem eee Saeeese 1,195 
Wash: capitediac. ta.44 seis oc eins arose hice os ce seelaas s bd cm shes caf cculocsies saese Shiessemces Aeeeeleeweir 3, 250 

DOUG ot eclgeiad os aii ck ele cale at aisse a's wag A Mec aitinale A baleen ei bierersle ofan ais ele Me ome a are arerareree | ieee ee 5, 803 

Table showing, by apparatus and species, the yield of the fisheries of the St. Lawrence River 
in 1908. 

St. Lawrence 
‘ County. 

Apparatus and species. 

Lbs. Value. 
= 2 | | 

Seines: 
SUCKCTs Steere cea. Sclepak seen See see eee iveb sumer esacohMis aman cht cusstM ath wenemeears | 18, 000 | $90 

Set lines: | 
Siro coms Is: 2. sc seach aacec oss « oda Saeed Stee peer teas MEaRR at cot ee cose el eeceRes 101, 894 5, 095 
STUNTS SOMNCL OS hat Oe emcee cic s baie dud Se eee Oe eee cist ole eiisknise os Sao Bees 10, 108 5, 054 

RKO) 2 ben Bar a SS Pe eee ee ee a es aa tn sin.” 6 SSS an mlSCOGe AOUSr 112, 002 10, 149 

Grandia. osck vie teenie oem e atee lio eeeeceeeh eee clea cere seein meme ae 130,002 , 10,239 

FISHERIES OF THE NIAGARA RIVER. 

The fisheries of the Niagara River are prosecuted in Niagara and 
Erie counties, N. Y. In 1903 the number of persons employed was 17 
the investment was $810, and the products amounted to 39,150 pounds, 
valued at $1,875. The catch consisted of blue pike, 5,500 pounds, 
$440; white bass, 2,000 pounds, $40; yellow perch, 10,000 pounds, 300; 
German carp, 12,000 pounds, $240; suckers, 8,000 pounds, $160; and 
sturgeon, including sturgeon eggs, 1,650 pounds, $195. The German 
carp and suckers were taken with seines, the greater part of the stur- 
geon with spears, and the remainder of the catch, including 500 
pounds of sturgeon, valued at $60, with ‘‘ fishing machines.” 
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Table showing by counties the persons, apparatus, etc., employed in the fisheries of the 
Niagara River in 1903. 

Niagara. Erie. Total. 

Item. | 
No. | Value. No. Value.| No. | Value. 

MISHOTMAEM!. 3: 22's a,c heres seein Cae etneee esse et Meeeee bec eeccee a Ol Scare Bl epeacnacc a AR) eee once 
TES OBES ns et etora a0. clarcre: sic iceeetamreln oes ee PRE OE at eae e cle ieieieies Binwe al Dic ae sell Weise cwier 1 $25 it $25 
SOMMSS ted act ies aes cia Sata weahs aoe ctle BRA embeds ae esr eke dense veto vac bese 2 il 1 25 
MIishin pe MACHIN 6S sas emesis cos coe esha. cine Sab aie ae owes Ere 6 POOON |e ele eociee 6 600 
SpeaIsaecsre. = «5 vi. neeateeese=Seinsabes son cane beste cece wenr 8 1 Re Sece eb OeAro 8 10 
BHONESPLO DOLLY. << ..:cceatieinisee e oe aalo pi cece jae ace tare nice mic RERESe LOD) ere Secreta | Stevo, stercrsra Paresioers 150 

MRO GE See vise ond ei eel ae es eRe nis Seer ORAEK'= elec welesmwalomsoete 760teseer rs OO} Pere aie 810 

Table showing by counties, apparatus, and species the yield of the fisheries of the Niagara - 
River in 1903. 

Niagara. Erie. | Total. 
Apparatus and species. ——————S 

Lbs. | Value. Lbs. | Value.| Lbs. | Value, 

Fishing machines: 
Pikemerch (bine piceyic. oc 2. ssaakeceu ceases 5, 500 EN te a aarstamelsitiers’e erie 5, 500 $440 
SUMUIP COME. Jaana senses sea ws amceemectacceeens 500 0) ee eee ASeeeeees 500 60 
AMRIT GSASS cc <n asete er .chc1aqeemt buna ncaa 2, 000 DOG ee aces caleeten ace 2, 000 40 
RGU OWaPETCH 33 -leseieisisisca, tose ce cncee laces 10, 000 UU pers cay scree asetaccn 10, 000 300 

TIE? lic SOROS ace AL a Pet ee ce eee eel ein 840 

Seines: 
GErManiChN Paces: ccwcuccisn smcle snewete oec.cnel[eciee cece ss imamate 12, 000 240 12, 000 240 
[S011 'e(55 Gs Peer ericta apne nen en ein ern a rege ete or QE nO! [es Renee ters | INP jo 8, 000 160 8, 000 160 

(Rote: sc ashe sae. shcso scene as Tee INR So coe alee cee 20, 000 400 29, 000 400 

Spears: | 
RS CLT PO UGL eo win sp hodaeret te hes cis olaewrels,iae'sii eke sisi 1, 000 GOH isco ss ccc naoecece 1, 000 60 
PUREE COM CEPR scone Sete ee cei dace oe 150 OIE cael et e,0.2 |'= 2one<teya | 150 7i3) 

SRO GE aets s cerercnctainc nc Sei tatoe ae Doe aoe ee 1,150 TODA = lak j3c.ecal |----22-- 1,150 135 

ESTEE bra peg RL RR oe 19,150| 975] 20,000; 400| 39,150| 1,375 

THE FISHERIES CONSIDERED BY STATES. 

The fisheries of the Great Lakes are prosecuted in the following 
states: New York, Pennsylvania, Ohio, Indiana, Illinois, Michigan, 

Wisconsin, and Minnesota. Michigan borders on five lakes, and New 
York and Wisconsin each on two lakes. 

The states in which the fisheries were most important in 1903 with 
regard to the number of persons employed were Michigan, 3,790; 
Wisconsin, 1,636; New York, 1,405, and Ohio, 1,101. The number 
was considerably smaller in each of the other states. The states 
having the largest investment were Illinois, $2,208,025; Michigan, 
$2,037,580; Ohio, $1,205,002, and Wisconsin, $846,369. New York 
had an investment of $571,598; Pennsylvania, $495,959; Minnesota, 
$96,406, and Indiana, $13,483. The large investment in Illinois is due 
chiefly to the extensive wholesale fishery trade centering at Chicago. 
The states in which the yield was greatest were Michigan, 35,608,557 
pounds, valued at $1,223,792; Wisconsin, 24,191,599 pounds, valued 
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at $632,027; Ohio, 10,748,986 pounds, valued at $317,027, and Penn- 

sylvania, 8,367,707 pounds, valued at $305,244. Of the remaining 
states New York is credited with 4,193,905 pounds, $187,798; Minne- 
sota with 2,176,152 pounds, $45,193; Illinois with 597,689 pounds, 
$23,729, and Indiana with 310,222 pounds, $10,691. 

Table showing by states the number of persons employed in the fisheries of the Great 
Lakes in 1903. 

On yes- | On ves- : : 
State. sels fish- sels trans- asters Shores: | Total. 

ing. porting. =e saat ? 
ae eerie a a eee ae : es 

INewaYODkK 22-2225 Wn caine naka aiss: Sales Soe aieisia’s Mover a oe 140 | 2 1, 094 169} 1,405 
PON MISY LVI =< 25) aie sysys Selassie ate erecta arefrictetafeleietee ore Pai Stl Rey eee 76 135 487 
OIG Reese sacs ccice cowie es we aa sete tea dee site 213 12 649 227 1,101 
IMI CHIP Arie see ae ese ae oon ae ease ee ene eee eee 298 18 8, 032 442 3, 790 
PNG ATM a) ©. 2,-o:e sowie Sissies cats ses nals esciews cece sieesiee G5) Pee cee 30 2 38 
TNIMOISI et tas oto ee ae ee eee cle ete aie Se eee 1a ees aie Soe 127 519 653 
“WASCON SIM a <i 2a. scion coe Sa.ccmecmnoeeeeiosecame eens ccic 264 6 1,191 175 1, 635 
IMEINITMVES Ota s/s: Soe isso erwin isin cic ctor cleleieloieie science isisters sieve sisletsioe The lect ere 185 31 223 

Total ssesdee ce teseae doa ace micas acess tees seca IPAUL 38 6, 384 1, 700 9, 383 

Table showing by states the apparatus and capital employed in the fisheries of the Great 
Lakes in 1908. 

= 1 | 
| 

New York. Pennsy rE Ohio. Indiana. Michigan. vania. 
Item. | ae 

No. | Value.| No. | Value. No. | Value. 

Vessels fishing ........- 24! $77, 100) \$168, 500, 47| $155, 050 
ARONA! oc peste se cine 436) q2.c00055 if 002))..3,.5-seene 
Outhit et ee Sant boss bea es 1BS325|22 eco. 2214 esa) | GeyeO9oceee|) te GOO femeeacn 58, 605 

Vessels transporting --. 1 400 8 23, 600 
LONMMASC eases eee 1 ose ce is) eS See 
Outiit ss... 52sece col Seeeee 50|.-----|.-------]------| 4, 000)... --]-.....-.).--- 22: 2, 210 

BOATS eas ceinet Seeicioce sas 278 9, 822) 1,535) 115, 843 
Gasoline launches ..... 23] 15, 350) 49) 38, 700 
Apparatus—yessel fish- | 

eries: 
IROUMOSN Cts vere eee seer nes tear ledenc (Sappeees [nes wai cei waters salerseincel oneerneet 5) 925 
Gill’nets' 2-425- 2 .s55-5 6,986) 35, 69512, 432) 62,160) 9, 956) 48,180 776| 3,650) 17, 458 150, 423 
Turtlemets#es--o 6 eSnocsl Gaeeenes | Sessine leaeano a 70) 210 a2 2a| Societe Gateeeeete fesct orate 

Apparatus—shore fish- 
eries: 

Pound nets and trap | | ' ; 
TIC tS Renee eaten 99) 13,845) 116] 20,305) 988] 131,715 9} 2,645} 2,703) 297, 647 

Gill nets | 37,912} 1,464) 6,828) 1,594 3,668} 264 1, 244) 15, 881 98, 307 
Seines: 225-.\s.ss eens 5 8) 7AV 3) eee Spec cae 90, 6) 595 Roe se ase eto 66 3,746 
Hykeinets 2.2. cece 509) WISE. cocalSeccoce = 279) 15, 660; 1 30 514) 13, 903 
Tsk scene eneel Gane Somer aes Tay enese | AO ase 184) Fees: 1, 187 
Fishing machines ...} 6) (UD aesecu|sacoacse oe eae deta ees teen Tee cw cl ccloe ee eae 
Other apparatus ...../.....- | 1A eee al Sota (aoc 273). cea Seeeaeealenmeee ts 2,117 

Shore property ...-.... levee a cio Non Werte is ieee 140, 360) niseeier 628, 430). 5. ..- 2, QUO eres = 739, 038 
Gashicapital secseees| meaeee | 186, 250}....-. 64, 000|.....- 185,500) sci -iol < sues. sealeemayes: 340, 279 

Totaleses te ccsece ss lesa oe | DVL O9SI- sane 495, 959|...--.- {205,062} 5. 25 = - DOVASS | ierte = 2, 037, 580 
| i 
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Lakes in 1908—-Continued. 

Tilinois. 
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Jisheries of the Great 

Wisconsin. Minnesota. ‘Total: 

Item. = = SSS) ; —— 
No. Value. Value. No. | --Value. 

| - — | — _ 

Vessels fishing ......... 1 $3, 500 $115, S00 1 194 $634, 450 
MONMAe Js. ses oe Q8ilecseseeestee| | o NGOGEcem eee Ale eeeiee 3 DOG! emt ase mee 
OUPRIG ES. (24s. 2 Sa PR ee 1,100 28,004 snisieceet JOvacseceae 147, 402 

Vessels transporting ...|......- aasanetnsne AGO coe eon ee ecco eee 12 56, 000 
FROMMAL ES oe see eal | Neeeeraes ee Se TSN SD as cas Sara pote ee een SrA aee ee eT 340/22 2 eee 
OUUTATIMe eeeeiee tects Se oes nero sees O94 rises ween cies orice peace 7, 854 

15 \0;2) (Se eee ee 5d 9, 758) 80, 984 96 3, 069 243, 410 
Gasoline launches .....|........ Seem sacs 4,150 4 101 73, 650 
Apparatus—vessel fish- | 

eries: | 
FOUNGMICIS  tcomrias elec eels | Maen acces |loeewinek tel seace ss ten esos enee ewe tcc 5 
Galllbmets Saas a: 1, 152 7, 784 94,778 16, 63, 821 402, 958 
LOD AY eS). oR ORC esa |atciae aaa aaa WeDo lisse oe pooanewtasa eels Bit 
UIT GlEINS LS! see anes eet pera| ere wit aes een | eee weeine oil mare crSems even! lncerneree ci] oo eee eres 70 210 

Apparatus—shore fish- 
eries: | 

Pound nets and trap 
MEUS!As eae Riser tse 5 1, 450 117, 066 4 , 023 585, 073 

Guill mets seaseseeece = 791 4, 160 69, 834 1, 376) 38, 068 240, 003 
SBINCSe yan ee oS oe 3} 86 | 12, 462 
BVRe@MetSeis5s<loceck 16 234 | 6%, 879 
NGI ES Space eae emocl= Sse sews fata 160 6, 056 
lgnstonbalseaee eo) mba) Saaltspooanaa ecoaoGeo dec 660 
CrawiiSh pO ts@osera sel osteo ans cere eee 1,100 
Other apparatus ..... eae see 263 3, 149 

SHOTeprOpelb Ya seeeee seco ee 959, 800 2, 859, 607 
Cashreapitall i ccceee alee eee a 1, 219, 750 2, 119, 479 

ROU. sie cisisteciciellaecicetss 2, 208, 025 846, 369 7, 474, 422 

Table showing by states the products of the fisheries of the Great Lakes in 1908. 

New York. Pennsylvania. Ohio. Illinois. 
Species. 

IBIS CKEDASS Ha eisieie ss aie 
Biiialosnshic. so. 2 =)-|5 
Cat-fishand bullheads. 
LOC Rese Sores Sreetcces 
Fresh-water drum .... 
Geman! Carp-css--2e-e 37, 880 849) 29, 650 
Herring. fresh... 5... = 1, 610, 639) 63, 402)5, 750, 352% 
Herring, salted ....-... 16, 000 640 (Rene ee 
Ling or lawyer, fresh... 600 tsa eepeuae 
Pike and pickerel, 
ATES aes, 2 sesso seisieiee 815309) 2: OS0)e- 5c. 5-252 

Pike pereh( blue pike) ./1, 
Pike perch(wall-eyed) 
Pike perch (sauger)... 
IRO@KADASS =n gee estes 
SiUrseones scckcececs 

CRT EIR eras ce aie eeeles 
Suckers, fresh......... 

Wihiite*bass 2. 92245325. 
White-fish, fresh ....-- 
Yellow perch, fresh... 
ROR Ste cticle au ceMerecee - 
Murthesse... ss ceeeee sks = 

4, 193, 905, 

Lbs. |Value.| Lbs. Lbs. Value. Lbs. | Value. 

33, 160) $2, 200 

"351, 795, 13, 011 
73,595) 4, 233 
5, 100 98 

800} 

77,631; 6,147) 58,276] 
158,781; 5,189 141, 139) 

069, 412) 43) 491)2, 179, 039 1, 732, 971 
99.391) 1,560| | 13, 633 
7,000| 490] 7,42 

22, G19 |). B27). eee | 
4 1, 857, 628 

3, ie 207 

636, 985) § 

505 

353} 

5} 13,190) 2, 765] 
1, 925 115, 695) 

oc 
2, 372) Dia (ease See 

187, 7988, 367, 707 Rgcas 10, 748, 986 317, 0273 

20, 700 

222, 10. 621/697, 689| 23, 729 
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Table showing by states the products of the fisheries of the Great Lakes in 1903—Cont’d. 

Species. 

Baek] DHSS. «cjsneinsae 
Bufialo-fish .<....ce=- 
Cat-fish and bullheads. 
Dog-fish or bowfin .... 
els eae sewer eee ecen- 
Fresh-water drum .... 
German Carp.........- 
Herring, fresh ........ 2. 454 
Herring, salted ....... 
Herring, smoked...... 
Ling or lawyer, fresh... 
Ling or lawyer, salted. 
MANN OWS. oxi coe - ote 
Muskellunge.......--- 
Pike and pickerel, 

Presley. vi) joes tseiaie 
Pike and pickerel, 

Saltedi- ese sesssemae 
Pike perch(blue pike) . 
Pike perch (wall- eyed) 
Pike perch (sauger).. 
ROCK DASS..s== + -22---2 
Sturseon +... .. csseee 
Sturgeon caviar....... 
Suckers, fresh ........- 
Suckers, salted........ 
Sum-fish <i. .t osc..cdees 
ErOUt PM eSM o.nc- anew 
PTO Mb SALGCC. sens ccc ek 
Trout, steelhead ...... 
White Dass jec.cscencee 
White-fish, fresh. ....- 
White-fish, salted ..... 
White-fish, smoked ... 
White-fish, caviar..... 
White-fish (bluefin), 

TRESS Wes semiciceec eee 
White-fish (bluefin), 
Balen ie Sencar ot een 

White-fish (bluefin), 
smoked ..--..-::-::: 

White-fish (longjaw).. 
White-fish (Menomi- 
nee) fresh 226... n. 

White-fish (Menomi- 
nee), salted ......... 

Yellow perch, fresh. ..| 2,2 
Yellow perch, salted.. 
Ora WASH: seceeeee cetcee lavecck race 
WOTOMS os eles sks ceee race lsioasterion 
ADUTCHES 0. cwicleles Sebo see etecee = 

MOTR Sess assesses =e 5 

oe 

5, 467 21, 526 
60 36 

59,381) 1,587,008) 20,370 
25, 370 339,447} 7, 446) 

399, 968) 5,574, 681) 259, 257 
26, 372 85,998} 3, 099) 

ne See 160 16 
63] 300 9 

182,984) 141,318] 7,288 
8, 992 30,569] 1,087 

ea 

Lbs. Value. 

| Wisconsin. 

_Yalue. | 
ae ae 

| 

10,492) 501,890) 7, 622 
45,574) 6,378,522| 92,972 

173,692) 5, 422) $43] 138,589 

BB Wess ceescoa Mae eee 
or ee a nth (te 

57,532| 580,718] 19, 828 

1, 309 7, 806 247 

10, 680 148,577| 2, 356 

5, 289 73,875) 2,012) 

4,586 68,800} 3, 119 
53,117] 2,622,315} 43, 846) 

37 15, 600 244. 
Res rreee 244, 464) 7,897) 

92) 24,191, Be 632, 027) < 

Value. 

$2, 694 
45 

27, 884 
303 

4,347 
5, 700 

71, 285 
497, 114 
318. 062 

2,375 

7| 2,745, 501 

Following are detailed statistics for the states in the foregoing table 

whose fisheries are conducted in more than one lake. 
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OF THE GREAT LAKES. 

MICHIGAN. 

This state touches lakes Erie, St. Clair and tributaries, Huron, 
Michigan, and Superior, but its fisheries are most extensive in Lake 
Huron and Lake Michigan. 

Table showing by lakes the number of persons employed in the fisheries of Michigan in 1903. 

| 
| Lake 

= ¥ Lake | Luke St.| Lake | y.7.;5_ |-LakeSu-| 
How employed. Erie. Clair.« | Huron. | Peat perior. Total. 

Wn fishing vessels <x cco seeas. be out cates |Seteeeeenaliecsete wees 51 | 181 66 298 
Oniicnnsporting yesselse: - case eee ce |e atemes Seee|cuseeecece 16 | DN Seve scune 18 
iin shoresfisheries -- 2.22 5..222---2: eee ae 122 303 | 1, 450 | 879 278 | 3,082 
BEOTCSMO so coe cic cise Coew mice oe ee eect ens sole aceaen eee 52 | 187 | 131 72 442 

Ie Oo Spaiee ore eae os Beko, eet es 122 B55 | 1,704 | 1,198 416 | 3,790 
} 

alIncludes St. Clair and Detroit rivers. 

Table showing by lakes the apparatus and capital employed in the fisheries of Michigan in 
1903. 

Like Erie. Lake St. Clair.a Lake Huron. 
Items. 

No. Value. No. Value. No. | Value. 

| | 
WECM AIDE 2229) Fee 5.2 515055 |--.c-c omen [eaco5ce-No-n leases sae a aoerieeen es 8| $24, 000 
Ionita SS RB e a he oea ob oseess eqseseees= Peaseabe soarll-asbose= se He eeS ee Se 1OADE Eps eoe ane e 
AOMULLGS perole Sepewiiee Mek lec oa elsecce cee bee ees Saale lee Beate es SR Cees eee eh een astr Exomtese 10, 795 

Vessels transporting ..............- ee 27 | 2 SEE Gee iy Ree ae ee ee 7 | 21, 700 
CT RENTS SG 2 a ie ace ace ene mR concn thaenavrwecreyae|| a) cts ase a/ete.c/e DO) hase eee 
GCHAR Gos See Se ORE Se i= eee | E Ce met aes | Cha 2 eng EC cne, Meh or aaa Raera ee tae Pte ene Cee 2, 200 

IONS e ee coho anecer $1, 825 150 | $3, 150 6606 | 45,173 
Gasoline launches Rr ie see te gee [a peer 22 | 22,5950 
Apparatus—vyessel fisheries: 
TIONS aero ee eas ne ee ao oa eeceaanl psec seat cals se cose ol acca: Seecoes b2,.222 25, 625 

Apparatus—shore fisheries: 
Pound nets and trap nets......... 342 | AG BOOM esac wacee a |ascc ee tees 1,685 | 176, 495 
Galle (ieee aes eerie commas smn see as perch pe eo fe er ae ge er Esa a ree 3,907). - = 2a380r 
SEINOCS ani sc coe cise ssc As seis os 20 | 1,445 6 | 890, 18 | 608 
Hip G Meise ace eae eae ec ooe 28 | ROU sce cietes| Sam mee ees | 443 | 12, 583 
TE, See a eee, Berea Opals sae Ss Boe sees | 183 
Oiler pnreul seer ss men eal ns eee ea al cc See tendo ee sedl 636s io oseee ee aoa 

Bore prouent pees rs issues cece ce | Diy eee 14d S05: |e ae | 887, 115 
PASHCAPIL. Cenk? 2 sen ons ee cece oesee esse Ee pet hi Ae ae 932079 Soe ae | 95, 500 

MO J. claniecte vigette sweet cea cases 7 oe ee oe 280 S8p ii yasecsmeiee 851, 639 

Lake Michigan. Lake Superior. Total 
Items. aaa! e 

No. | Value. No. Value. No. Value. 

PIBESC IS FISHED bse coe aan e nibencnn 30 $94, 450 | 9 $56, 600 | 47 | $155, 050 
DORM ALC vor crosh las) is vote wos aioe oes BRO AES a= seo see Pt) Sil ba arco LFGO2 st cSass se 
aM Gee caw ee eee etac scneetoeccelescsance as SOAS. lots aa coe 15498115) | Ronee rene! | 58, 605 

Vessels transporting ............... 1 1, 900 oven ee ects |eeeeee eee e ee 8 | 23, 600 
Tonnage EO Henao ole eartoe t as ais eibina ol b eae me ewe oye 69: |i: Jee 
8) 7k ath eee ees oe Ss oe eee ae es ler eee 5. 7 eee ae (ee) mine aes 2,210 

BOWS. 3.22 hes a8" 569 56, 710 146 8, 985 | 1, 535 | 115, 843 
Gasoline aaa Ciaes oe ieccss oo lesbian neliass ce sieee Eee 25 15, 300 | 49 | 38, 700 
Apparatus—yvessel fisheries: | 
GRIT UMCUSS pees oars gerse aia cee 5 V5) eae fa (Ser eke 5 | 925 
ACAIUATL OLS - ews Rene hice oe tcjes Meee ee 12, 182 78, 894 3, 054 | 45,904 | 17,458 , 150, 428 

Apparatus—shore fisheries: 
Pound nets and trap nets........ 518 86, 600 158 | 17, 667 2, 708 287, 647 
AEN OLS etn Sethe wie sole er wis esi 8, 874 39, 248 3, 100 33,158 | 15, 881 98, 307 
DEIN ESS shes eee ae ace oe cceeans 22 BUS Aloe co amian a relat arceeeretccais 66 3, 746 
AGH NEES ve sew ema Sees soe 18 240 25 250 | 514 18, 908 
UES 2 Soe Hairs cee Mee we oe eK okiodiccee HORE prchiagaets BG Tk reek 1, 187 
TUNER AP PAVAVUS: 5c -icmecd -paccaleascs sects alee <2 an ROS sl. pictentce 2,117 

MBOLE PLOPEELY ces oe ewtees sis e tele ae sees ASL, SYOMe sewn <5. 41, DOS 41 5.wangiece 739, 038 
CASE CAD ules oniot acieceop oie ee on sae ace mceee 67, 200 |evetetceee CL 00 ii eee | 340, 279 

BLO LA Ss non SeCaicjan doh a's apa vare aia woes O93 SOO sete era.es BV AALS RA Up [RRO secre 2,037, 580 
‘ | i 

alIncludes St. Clair and Detroit rivers. 
b Includes 5 steam tugs under 5 net tons, valued at $4,600. 
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Table showing by lakes and species the yield of the fisheries of Michigan in 1903. 

Lake Erie. Lake St. Clair.a Lake Huron. 

Species. = SSS = Se = 
| Lbs. Value. Lbs. Value. Lbs. Value. 

Bufialo-fishl .. 56 ccisses goes esceese ol oadeacestsecc! soeeemlstas © 800 $2) | c= 2 2hceetie| neeneeeeee 
Cat-fish and bullheads............- 21, 724 $859) | cca nce cscealcmees sceee 15d, 826 #5, 444 
MOg fish ass seec se aeecee nese Nee 1, 062 (Hilapeieeocaeaoe Ieee aes ee 16,191 297 
TOYS Dees ch a ere ee rea Pee Wee WRC Oe a ie Aner ath mona ane na 1,211 58 
Hresh= watenanume-ce- see ase 139, 746 715 10, 200 126 47, 426 309 
Germanicarps.222 2.222 e ease 437, 335 7, 689 102, 000 1, 812 37,491 954 
erring aineshves feels sys ecient 2, 082 OD) | eels wile ee tars acieitiersiaeis 1, 144, 094 14, 561 
13 kaamiayen CONC W es aemoemneoosnodansd KEAepsoS Seed looonacodaa|ldaanoocecncqiaeedacnoue 3, 496, 233 68,141 
Herrin oss OKC Gls cikiac erctara cys Seite cel oreo iere ehele oe aial lic © pcre aoe | ete er sae nee irene 640 40 
PAN SOTA AWC ammemie eee sear Jpecseodassoo|soosepnarel=scsgcceee ocoedssees 80 2 
IMINM OW Sie seio wis are sins aoe ietecinoes [eijatac sooo | eae ee 3, 000 800) sinc. emesis seeceseme 
MAIS KCI aye ciate pst ele a alopecia terse | ete aereteie ne tareratalate erates 3, 000 405 420, 24 
Riketandepickerel), tress ce mecists «| oerisveete stare | etelcisisteciee= 20, 200 1,185 145, 407 6, 980 
Pikejandspiekerel): Salted pave cele seen see see tere siete se oe aia | siete ease eter ol alet= steele atate 1,610 30 
Pike perch (Sager) meee eee sie 68, 800 M988; | seen Sogee ees |= Seber teal Beets ee eee | eee eee 
Pike perch (wall-eyed) ............ 236, 560 15, 296 250, 650 12,964 | 1,598, 674 89, 992 
ROCK Passussccense es cone eee eee ee ce pane hc ee eee 3, 700 185 110, 575 3, 236 
SbUTP ECON aeesece eee eae eee a 1,870 124 8,725. 569 34, 047 2,162 
StuMrme ons CA WIAT <a eiale = na ateiae setae < 50 45 75 60 296 241 
Suckers ireshis=: Sacce i Sasecetiostccie 149, 148 1, 764 82, 900 1,027 | 2,061,578 48, 974 
Suckers:saltedisecns-2-e2s-aceecce |PSocnoscceed So atoriniod||ecesosre=ap|Seoossase- 628, 576 12, 886 
Sunfish eneelecceece eee eee cassie [ec aeietoretaicey peer ani 6,500 325 42, 482 1, 066 
PERO eine Hines BSF he stare croare = oe fia | Noe eee nye eee Benen nn Seen nnn n 2, 086, 880 99, 386 
MrOUb mSAlCCO mics a ca aaie sins 2 se ras eas oll tosinee seesie iaroorores tpecocehesoe| soacoddase 21, 752 738 
ALIN Te N  E 1, 909 BTb | oie feec Ses] Be nee ce Lae cee 
Wihite-fish, direshye 2-22 eel.) an1 12 rele 24, 927 1, 888 25, 591 1, 904 654, 362 40, 679 
Wihite=fish “salted yasceecercciccl cee 38,101 1, 327 
Wihite=tish: Caviar see ie ecco jatsell seen cicewie 400 46 
White-fish (longjaw) 74, 400 2, 672 
White-fish (Menominee), fresh ....|.........--.|.....----- Woe Steg oe seenesotedlo waecerere} stares 116, 700 3, 926 
White-fish (Menominee), salted ...|._.........-..|......---- Ve ac eran [ethos ex nee 28, 755 1, 321 
NWellow perch, ireshi sce cic siccewie.- 37, 908 900 | 4, 600 | 230 1, 911, 002 44, 526 

Mota leer nen: see meter sues 1,122,558 | 29, 299 521,941 | 21,594 | 14,455,209} 450, 318 

Lake Michigan. Lake Superior. Total 

Species. - —— : eS Ld 

Lbs. Value. Lbs. Value. Lbs | Value. 
= { a | 

Blaclabassinct cccecsct eect oeee 2, 930 $279 eases ee eece | ea nameee 2,930 279 
Buflalo-fish ose. ces ac'soaadeeees wee Siseapes & oc] ojeleferecietee re Wier as ce Steet Ales are pean as 860 2 
Cat-fish and bullheads............. 310 ii 588 $18 178, 448 6, 332 
MORALS = ere os eras oe icles atsinia a into soe ore (easiere otets\ cts ie lio apejeictarcie yell folate etalejaie teleost isiaraleratsre 17,253 303 
DSc ate aie ease PSI eee ee Hate cre ore orate eel epee eet raped teeta, ayarcleretetotell srersereisiatate eo 58 
Hresh-=water Grum..- 2-0-9 -= = 32, 900 230, 272 1, 603 
German Carp csdesemincisi= stelsslrececiziele 3, 670 9 580, 496 10, 492 
FEIN ee Sh eases cee cece cele sisincete 827, 607 27,012 208, 611 8,929 | 2,182, 454 45, 574 
Herne ssailtedeereema acre ccerem cea 4,108,300 | 102,379 148, 213 3,172 | 7,747, 746 1738, 692 
Herring Sm Oked ieee oe cae meistene = ere 2, 690 VAR WaREaatSeae HaseBeecoe 3, 290 252 
Tin evOnlaw ele se sce eee ae 2a 23, 865 ODN | etelaysratetarsete lah aeietye = alerare 23, 945 354 
Ling or lawyer, salted ...--..-.-... 900 By levertcieicel statis ett etoeperete 900 | 18 
MGIUTVONVS Fo atria os ele cteioce cin ee nee ose Hane |le a ee ee cia) | ee elo teeeietal ere eee =e ee | sieietayetereions 3, 000 800 
IMRISKelluns Cap sso cemr mets aceeecenr ss ligeeeeieeiae laisibteserercte Sim We see ole eves | arenes 3, 420 429 
Pike and pickerel, fresh -.-........ 25, 174 1,115 10, 792 215 201, 573 9, 495 
Pikevanaipre rere isalite Geer et ys oe srtetesetete er eleva lleatsinie totes sell entero elereley stare | ate eteitaretetate 1,610 30 
Bikey Ere he (SA We Oy) etetestetecs ive eras oiere |e aie stats ete anni acall eteiesel siete clare eperae enter stele wall cleletatateteteeat 68, 300 1, 9388 
Pike perch (wall-eyed) -..........- 134, 918 7,874 29, 127 923 | 2,249, 869 125, 049 
ROCK ASS! so <param te aa rice ce miaiele ao lteveve rove ete gee ered | ofe Store ital efetnte eicelarsieies | iciniolasiatlete 114, 275 8, 421 
Sturseomes Fee eoeeeas seme acinar 40, 180 2, 452 2, 606 160 87, 428 5, 467 
SturzeonCaivial. jase. sseceemaceas ise 1, 454 D056; saeco cela ee a) ceteris 1,875 1, 402 
Suckersstreshitcsecccsceame cee cee: 658, 512 7,153 23,150 463 | 2,875, 288 59, 381 
Suckers) salted. ...52..6sihsesee-6 cen 581, 665 12, 444 1, 400 40 | 1,211, 641 25, 370 
Piso) a ae SaaS GR ao SB eae Ss Bneaer Gere ooo senral mescmonahe cocaachonade joopoccoade 48, 982 1,391 
Mout ares live es see eects cite sters 4,084,836 | 189, 653 2,931, 031 110, 929 9, 102, 747 399, 968 
RLOUTHSAItEG Seeuancc eco s seme acteee 76, 476 38, 280 487, 161 22, 304 585, 389 26, 372 
Wihite bass@eeeclsec ac sonmemececeiee 100 Gi laoeckee meee: | eeiciieteieetere 2,009 63 
Wibite-fish, treshieccs saeceaeneecimce 1, 804, 148 108, 083 648, 547 29, 730 3,157,575 182, 284 
Winite=fish=saillittedimses a cseceeeeeres 122,212 7, 246 8, 700 419 169, 013 &, 992 
Wehite-tish smoked s-e42>-ce-es ces. 350 SO lle mare «ici eiaiellaleiatsrsteforare 850 35 
WiNite-fishs: Cawley: sooo xy-:ae sein cle eters 2 lls) ate sieves oe ol seis inven islets Seiclse eel eaiceteretelelets 400 46 
White-fish (bluefin), fresh ......... 231, 200 9,580 | 1, 689, 669 47,952 | 1,920, 869 67, 532 
Wihite=fish /((plivetin salted eee ces leer lo- clase late eleraerts 33, 423 1, 309 33, 423 1,309 
White-fish (bluefin), smoked....... 3, 000 BOOM Roieicrncic okie ors (srs etetaleres es 3, 000 300 
White-fish (longjaw) .............. 186, 505 7, 809 11, 967 199 272, 872 10, 680 
White-fish (Menominee), fresh .... 45, 959 1, 856 223 | 7 162, 882 5, 289 
White-fish (Menominee), salted ... 75, 625 SA OG6Dy si oearctonie aetna eeeseleieoe 104, 380 4,586 
Wellow perch iresh-.cce- cons scence 287, 442 7, 060 10, 165 101 | 2,251,114 53, 117 
Yellow perch, salted ............... 5, 528 VAN RAR Oboe boo Son aacd 5, 628 87 

MOU] a se cticcepineieoeace nosees 13, 268,476 | 500, 661 6, 240, 873 221, 920 | 35, 608, 557 | 1, 223, 792 

aTneludes St. Clair and Detroit rivers. 
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FISHERIES OF WISCONSIN. 

Wisconsin borders on Lakes Michigan and Superior. The extent of 
the fisheries of the state in each of these lakes is shown in the follow- 
ing tables: 

Table showing by lakes the number of persons employed in the jisheries of Wisconsin in 
1908. 

‘ p Lake Lake | 
How employed. Michigan. | Superior, | Total. 

Ongishing vy esselsit 5. Mest So naceeittine oes ents wing Cane ance dieters | 168 96. 264 
QOnitransportinge; vesselsict asses ceo = cose sine SacinSanes ciceieiesmcisinelsceememeewer 6 6 
nish GOredsh Chess ers as Sa ene ae aes e rise aa ee ewes See caeisroae Aces 1, 041 150 1,191 

z i 148 27 175 

1, 357 279 1, 636 

uble showing by lakes the apparatus and capital employed in the fisheries of Wisconsin in 
1903. 

Lake Michigan. | Lake Superior. | Total. 
Item. 

No. | Value. No. Value. No. |. . Value: 

| 
IVeESSeISMISRIN Sees ees csc tetas 32 $85, 300 10 $30, 600 42 $115, 900 
MOUNALC ies vis witleiseciciaa cine cee AQBF eee eee | 201), | e-sScaseseee 699 sIb a. cneenws 
OU Gee ease er eciee cee j ecnemeses|- See mesece EES Y (il Bees rae ORIG Ts Saar eee 28, 584 

IVSSSCIS Ura MSD OLIN Seen fae ie rsnicrel| ec ascierarcivioell eiereisinne aie 2m/e ft 7, 000 il 7, 000 
PODNALO « eoescicinc aise cc ersncer|Ssece esos see eeecceese 1633 LY Reena cee AST | Soacinietercicte 6 
QUENT SEREe 25 orletecisee secs sesoedlesecs noes | aisis see nicicisie = |onaaecians a S7 el Raceeeatse 1, 094 

BR OHtS Ps tease ceaaacicteme ste cece ecies 652 76, 626 80 4, 358 732 80, 984 
UNC ES i= So a Score aiieiciais sicicie sisierel we semen lsicwieceecee ee 6 4, 150 6 4, 150 

' Apparatus—vessel fisheries: 
GHG tai eee ac se ecwere cies ss ceks 13, 660 77, 432 1,385 17, 346 15, 045 94, 778 
WANES Ee). eeeis Saw sete sink <iatstaesG's is 5 stellate aya sets DO soar cacao sceuacame. Oe agecaucoacs 1, 155 

Apparatus—shore fisheries: 
Pound nets and trap nets........ 443 107, 340 56 9, 726 499 117, 066 
Gillimets) Shei acess ac see siecice'= 10, 946 57, 342 1, 238 12, 492 12, 184 69, 834 
Dyke meister ne or nies Gi a 2,526 STOO TE es ees Bee eR 2, 526 31, 891 
BeINes eee easements coeee ceeceees 19 1, 495 8 335 27 1, 880 
in CQaee eee eee coe ea ae eee 1A meee as HT se 1, 582 
Crawfish pots >. ae sea se eee 4, 560 TT 0 ea i eee ma yes 4, 560 1,100 
Otherapparatsya.as<sse secs ae|Sacee esto ASO ames neers |ass sere mecieite | neiesiseeee 480 

BHOLEPLOPELUY:. ocmsisseeecasse ceesies loceicciese es WATEG2D) |Z aera sete 425300) care sniaeiee 189, $91 
Cashica pital jvc. temee sete ene conse aiieeieiec 655000) Sseseeeeee 38000 (Pe saea se 99, 000 

Mortals te so ican te ae pmale aceon e| eee See 674084) pees 72 280M ees eee 846, 369 
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Table showing by lakes and species the yield of the fisheries of Wisconsin in 1903. 

Lake Michigan. Total, Lake Superior. 

Species. 7 = aa apres ; 
Lbs. Value. Lbs. Value. Lbs. Value 

Black bass tex stenwsccosanesue cece 2, 627 | » Val tel ee SeRe CRE ace oe ae 2,627 $213 
Cat-fish and bullheads ............. 63, 750 De OL | asrcravctetote sees Cerne ee eee 63, 750 2,012 
Mel seccewees sede hecteascuecentne-s 177 LD lieserrixiasartuleretel| aes amen Set 177 12 
GermaniCGaLp: cocccrs Sscicaseoeaceoee 501, 899 fy OLD) Seer te aye ae 2ial| tee eee 501, 890 7, 622 
iierningeireshiascecascecs once seees 3, 376, 540 74, 898 3,001,982 | $18, 074 6, 378, 522 92, 972 
PR OGTING, SALECD peer cree tserecicrartcrrceyerrs 5,378, 800 | 137, 784 44, 043 796 | 5,422, 843 138, 580 
Man POM aw yebesc< 2 se ce aoesale <eet i 7a, 920 SOK | Sree cerciesseel-meree pee 75, 920 870 
Preeand piekerels. s....<c<enes ss 5: 65, 345 4, 080 74 3 65, 419 4, 083 
Pike perch (wall-eye@) .........-.-- 81, 525 38, 887 64, 704 2, 528 146, 229 6, 415 
SiUrPeORet cc cease ccc cee seme samen 10, 995 691 10, 531 405 21, 526 1, 096 
Cai Mi see ee seices ste eee a aeee 60 SUN Re seeeiter sol ec ooee 60 86 

Suckers, fresh <a!) ileG61E 609 20,109 25, 399 261 1, 587, 008 20, 370 
BUCK ers Slt ac. .’na Se hte Sa clas.,csorers 202, LOO 5, 287 133, 347 2,159 335, 447 7,446 
Prout TOR = ose. sebdtn croc ee 4,595, 416 221, 840 979, 265 37, 417 5, 574, 681 259, 257 
Trout, SAO. Jacecses seetedawistee es 17, 400 939 68, 598 2,160 85, 998 3, 099 
Prout; SCECINEAM =. os cemasielanc jee 160 160 16 
IWiMItESbDassieesoassececesee cya. eee 300 300 9 
White-sh fresh. -<.ceccecscaine 42,979 141, 318 7, 288 
Wilnite=tish salted. 22 2: Sos ssc ue vers ee tee se less titer 30, 569 1, 087 
White-fish (bluefin), fresh ......... 400, 464 580, 718 19, 823 
Wihite-fish' ((blitefin’)saltedisc. ccc sence ectacteeca acer 7, 806 247 
Wihitbesfisha Wong) aw) eat ace Gace oe see eee lamer 148, 577 2, 356 
White-fish (Menominee), fresh .... 73, 875 73, 875 | 2,012 
White-fish (Menominee), salted... 68, 800 68, 800 | 3,119 
Wellow perce h wiresh eaeec cee eee 2, 622, 315 2, 622, 315 43, 846 
Yellow perch, salted ..............- 15, 600 15, 600 2 
CGpanwaish 252. <ceccdews swe eicime seine 244, 464 244, 464 7, 897 

MRO bellicins eats are loereccrtaens s siete 19,403,111 | 655,469 | 4,788, 488 76,558 | 24,191,599 | 632,027 

FISHERIES OF NEW YORK. 

The fisheries of New York in the Great Lakes are conducted in Lake 
Ontario and the St. Lawrence and Niagara rivers, and also in two 
counties, Erie and Chautauqua, on Lake Erie. 
iS shown in the following tables: 

Their extent in 1903 

Table showing by lakes the number of persons employed in the fisheries of New York in 19038. 

: ; Lake Lake . How employed. Ontario.a, Erie Total, 

Omivesselsifishin Oye os cccraecc ws Set acetoacetate stele cre mneeatoree ose eee eetoes 8 132 140 
On vessels transporting Qleeeee eee 2 
Inshore fisheries aseceer cosa secre 340 744 1, 094 
SHOE) Rabe Oe Cbo a wera OO COnb an On dObrrOs cob cab AaaEebcoaacaacccnaandd : 28 aka 163 

Motels see sere nc serene eee Se micle roleleninioteeale eter oye nein eee ee reer 378 1,017 1, 405 

alIncludes St. Lawrence and Niagara rivers. 

IO — (sO CO OO ee 
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Table showing by lakes the apparatus and capital employed in the fisheries of New York in 
1908. 

Lake Ontario.a Lake Erie. Total 

Item. 
No. Value. No. Value. No. Value 

| 

Ryesseleishin pe. taccaeumtacietieeeecaceen shnacueck 2 #4, 000 2 | $73, 100 24 $77, 100 
RONDE Os. cin, sass cate ae eecie canal duimoteins Q0 Fl ertaeisiee cies ALG) | csstarcros ote 436. \higedeetace 
OU = 32 ajo teen seo mae liner nino as seve arom lem stators NE Reansees 2 SL bil seers 18, 325 

Messelsttransportin gsc: 6 sess eeeaencnoscees 1 4000 Sxct arene sessmeioes 1 400 
MROMMAL ET. |- = Si cjtheessserieme coe aociseaiet on oeetoas ay iret os | eels mere evens ate atelete 4h Soe ee 
OWUAG Re eo 1<< a2 a sores cats sence sa aisiee/eSemetll cence sec BON Se aeecmeiimaceene nels stemeys 50 

TBXO (rH iS fi os I are EOE SEE 226 7,497 52 2, 325 278 9, 822 
Gasoline DOMts,. . tees aeee ee ee omee ema cion Seles 5 3, 000 18 12, 350 23 15, 350 
Apparatus—vessel fisheries: 

(CHITTY) SERIE eo nS SRE MORO ee DEretnoee 620 2,920 | 6,366 32,775 | 6,986 35, 695 
Apparatus—shore fisheries: 
Poundnets and trap mets: 2.2. sac- sce eee 176 9, 945 23 3, 900 199 18, 845 
Gallet. 55.22 sgt os SERS eee eee eee saceeese 1,176 10,942 | 3,338 26,970 | 4,514 37, 912 
NVI ORN C68) «0/212. 2 2 Saeeineicisdaniectes = sieiksle sjaicse 509 Ty OUA eocctecesiins ee esieee 509 7, 161 
Se@iINlesrecas sistas cee ce aoe case cer ces Sania ane 8 QOD a ioe steel eeiclcmte cies 8 205 
INOS eis winter oe emcee eee oe ieaaalarc ine ceicie seals toe ale stele DP O26 erste 11915) |beaessee 20717, 
SPCRIS Sie ac assess aide cone sidisteeaelers ce cte'e'sd oa kl [oe acoeae AG: |cproecelein=|(-swisayare cel eerie 16 
MIshiMe. Ma. CHIM CHE eee cecil caste Genes 6 GOO cesor= aerial eect crete ote 6 600 
Shorespropertyee-ascucnsce cscs Oeiniseeee acters see aerate 235/220 He aes evsi sis MATT 930 leaner 171, 150 
Cash capital: as sseces ose coda oe scneicic oasieesicoenlegeseca. 2900008 | Seren = D7, 250 eerste 186, 250 

MOG et vacjais win sja'winlatere(s|cisie alaicletersicie)e, «ier evi sare iatay| ots srereraisle LOON99 2S ee ee retele 470;:606: |t cee --2 571, 598 

a Inciudes St. Lawrence and Niagara rivers. 

Table showing by lakes and species the yield of the fisheries of New York, in 1903. 

Lake Ontario. @ Lake Erie. Total. eS 
Species. 

Lbs. Value. Lbs. Value. Lbs. Value 

IBIS CKEBASS's 5 Ui ncetoacesoce os soot sess 28, 335 $1, 813 4, 825 $387 38, 160 $2, 200 
* Cat-fish and bullheads 3419, 224 12, 903 2,571 108 301, 795 138, 011 
CIS aoe cee cates tccoemin ate 73, 595 4 Bon see te saanall es nese eee 73, 595 4, 233 
Fresh-water drum 4, 300 86 800 12 5, 100 98 
GermantGanp sod osee ea asaerisese sss 16, 320 432 21, 560 417 37, 880 849 
Herring utresh ssn See ecte aes 105, 315 5,170 | 1,505, 324 58,232 | 1,610, 639 63, 402 
Mernine sealted sep eeeesee soe soeces 16, 000 G40 eee aee cease sees 16, 000 640 
Hine Orla wyels. ete ces] = ewe c ce 600 US IO iravateteenyeraie recedes oe aerate e 600 18 
Pike anidipickerel ec soa. - sees =e 31, 359 2080 Eck als ofetmysiall eicis creeccsrae 31, 359 2, 080 
Pike perch (blue pike) ............ 66, 065 3,353 | 1,003,347 40,138 | 1,069, 412 43, 491 
Pike perch (wall-eyed) ............ 8, 025 650 21, 366 910 29, 391 1, 560 
Pike perch) (SRUS EL) 29s ascites eo ecidere =e cre eie)= lee eee 7, 000 490 7, 000 490 
TRIQCKSDASSE). .c/ss-o5 see mnscioete cats 22, 119 321 500 6 22, 619 327 
Sturgeon 213, 590 11, 504 223, 110 16, 897 436, 700 28, 401 

Caviar 12, 505 6, 897 4,712 3, 932 17, 217 10, 829 
BUCKET. coe sreamenas ceo een eee 99, 060 1, 809 60, 588 1, 245 159, 648 3, 054. 
SH 01-10] 6 oe eons ela ee ee 34, 089 482 1, 200 8 39, 289. 490 
MPTOWMb see. = 2= <1 sare 4, 050 279 13, 039 714 17, 089 993 
WIRCIDASS i. --'7o keane ese eeeinnce 2, 000 40 500 6 2, 500 46 
AKUestighe =. 2 sence woe eee 25, 384 2, 122 52, 247 4,025 77, 631 6,147 
MEMOWAperCh! 2 eeemeccees nesses 132, 165 4,271 26, 616 918 158, 781 5, 189 
BrOSS is aee ress sero esas sasecises 500 250 Joceceec esses |eeeeee ee ee 500 250 

Potato deem atnsaces cece aI 1, 244, 600 59,353 | 2,949, 305 128, 445 4, 193, 905 187, 798 
| 

aIncludes St. Lawrence and Niagara rivers. 
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