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REPORT OF THE COMMISSIONER OF FISHERIES 
FOR THE 

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 commission, 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 as a 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 large 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 eges 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-cuitural 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 eases 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 trout, brook trout, 

grayling, black bass, calico bass, crappie, rock bass, sun-fish, etc.; and 

in the waters of the northeast coast the supply of cod, pollock, flat-fish, 
and lobster has been increased. 

The Cat-fishes (SrLurIpD#). 

* § Spotted Cat, Blue Cat, Channel Cat (Jetalurus punctatus). 
* § Horned Pout, Bullhead, Yellow Cat (Ameiurus nebulosus). 

* Marbled Cat (Ameiurus nebulosus marmoratus). 
§ Black Cat (Ameiurus melas). 

The Suckers and Buffalo-fishes (Carosromip®). 
§ Small-mouth Buffalo-fish (Icliobus bubalus). 

The Minnows and Carps (Cyprinip&). 

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

|| | Gold-fish (Carassius auratus). 

|| t Tench (inca tinca). Cultivated variety, Golden Tench. 

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

The Shads and Herrings (CLuPEIp#). 

* 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 
ischawytscha). 

* Silver Salmon, Coho ( Oncorhynchus kisutch). 

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

* Steelhead, Hardhead, Salmon Trout (Salmo gairdneri). 
* Rainbow Trout (Sulmo irideus). 
* Atlantic Salmon (Salmo salar). 
* Landlocked Salmon (Salmo sebago). 

* Yellowstone Lake Trout, Cut-throat Trout, Black-spotted Trout (Salmo lewisi). 

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

* Yellow-finned Trout (Salmo macdonaldi). 

* Sea Trout, Salmon Trout (Salmo trutta). 
* Loch Leven Trout (Salmo trutia levenensis). 

* 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). 

H+ 

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

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

thus, |; and introduced species thus, {. 
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The Graylings (THYMALLID®). 

* Montana Grayling ( Thymallus montanus). 

The Mackerels (ScomBprip2£). 

* Common Mackerel (Scomber scombrus). 

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

* § Crappie (Pomoxis annularis ). 
* § Strawberry Bass, Calico Bass (Pomowis sparoides). 

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

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

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

* § Large-mouth Black Bass ( Micropterus salmoides). 

* § Blue-gill Sun-fish (Lepomis pallidus). 

The Perches (PErcipD®). 

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

*§$ Yellow Perch (Perca flavescens). 

The Sea Basses (SERRANID&X). 

* 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 
output of 1,267,843,025 was divided as follows: Fertilized eggs, 
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vest) 

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. 

263,123,354; fry, 994,503,040; fingerlings, yearlings, and adults, 

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

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

and adults. 
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NYA 5 ae ear ety | 263,123,354 | 994, 503, 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 eggs distributed in the United States, Massachusetts received 
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. 

State or territory. 

Alabama 
PIZORS cae cine sicaatecensecae cee oaee 
WATS TIRA Seis )c eee sia. eye ere cee eionareyaetoraty 
California 
Colorado 
Gonnectieuts.. . sss sasscceess sco. 
Delaware 
District of Coluinbia ........5....... 
Florida 

Illinois. - 
Indiana 
Indian Territory 
Towa 
Ream sn deeesenme cee ce ecibeteoscee mee 
Kentucky 
Louisiana 
Miniiie@os tose caer as tae eccaudecis 
Martylan@ oo. s¢nsess8<36- SOO Ere 
Massachusetts: : 520. 95.0225. 026220s06 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 

Fish and 
eggs distrib- 

uted. 
State or territory. 

48, 250 
10, 030 
34, 005 

66, 807, 484 
5, 144, 060 
6, 838, 425 
6, 001, 400 

995, 200 
3, 950 

2, 563, 790 
251, 200 
15, 998 

533, 860 
3,220 

1,944, 800 
16, 470 

1, 891, 689 
4, 356 

67, 232, 963 
59, 121, 458 

363, 854, 148 
| 169, 544, 407 

5, 881, 200 
51, 882 

24, 642, 513 
3,016, 450 

10 

Nebraska oa ocinec setae esse weetaes ee 
N@W HOM PSHITe cen. os tence lee 
New Jerse yecisc - vise csacue ccs oe mime 
New MERICOL Goo. celien ccm emaisias 

OLERUM Ss cas hice eee Seeem ae sere 
Pennsylvania 
RhodeZslandestco-c-e-eeess> secs = 
South Carolina 
South Dakota 

| Tennessee 

Vermont 
| Virginia 
Washington 
West Virginia 
Wisconsin 
Wroming 

Total 

eee ee ee ee eee ec eee tee eee! 

Fish and 
eggs distrib- 

uted. 

98, 800 
2, 985, 740 
6, 359, 950 

215, 075 
26, 248, 275 
12) 275, 025 

312, 850 
202, 166, 318 

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 

12, 147, 050 
824, 300 

1, 264, 408, 025 

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 accompan P. , 
consignments of fish in baggage cars to the less accessible places. The 

cars traveled 70,221 miles in the past year, the messengers 103,177 
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. 

Name of railroad. Cars. aa 

Atchison, Topeka and Santa Fe.}........ 525 
Baltimore and Ohio.............- 640" be nde 
Bangor and Aroostook .......--- 1, 848 969 
POStOM ANG MAIC so. somes see alc ee erie 12, 393 
Burlington and Missouri River..|........ 5, 043 
Central Wermonit Hoe acc diccsie< eNeleld wate ais 28 
Chesapeake and’ Ohio}: 25. 22 -/--\|ec- soe 880 
Chicago, Burlingtonand Quincy.|........ 385 
Chicago and Northwestern Baise sataral alesis 1,698 
Chicago, RockIsland and Pacific.|........ 426 
Soloraao MiIdland... vevohs aces 6 ew estes 967 
OHLOLAGO ANG Souther. ola. seeatecee sees 3, 004 

Colorado Springs and Cripple 
Creeks WIStiviel sa2 ae ce aoe eee cme 174 

Corvallis.'and Eastern... .c2eecesheacee nae 56 
OL ASTIC LUG 2270 2) gS Ss eee fear a ene 34 
Delaware, Lackawanna and 
UES LOD tate iccis.is ates ee wie ane ZO i Se sorters 

Denverand Rio Grande. .... .2cslecessess 12, 401 
Wetrowane Mackinac: cs. scene saesmnc 504 
Fort Worth and Denver City....|........ 2, 004 
Franklin and Megantic .........|.......- 90 
Galveston, Harrisburg and San 

PAIN AIEILO ls,= eicletieretleterenterstisieiaveieail aves clasts 209 | Phillips and Rangeley 

Name of railroad. Cars. X pas 

| Grand Rapids and Indiana .....|.:.....- 316 
Grand PruMk scice Anatho datersa star(s ic ae ya,ctete 47 
Gulf, Colorado and Santa Fe ...|........ 11, 248 
Houston, East and West Texas .|........ 296 
Houston and Texas Central ....|........ 2, 488 
ERinois Central cals an ccsaeie’ teec||so06 ccm 493 
International and Great North- 

OTM os eR eerele ee ole a eae eral afore ea raid) oat 14, 632 
Iron Mountain and Greenbrier -|........ 32 

likansas City Somthent yee sen nao |eciae- see 1, 006 
Lexington and Eastern.........|.....-.- 74 
Maine’ CO emitralllaace errs cee teeaiee 5, 543 558 
Missourt PaciiiCrs...o+-<2nn ssa 980 1, 846 
Mobile and Ohio..-.......---. oer S73) eaeoters stein 
Mornitanlas ca cect cece ceses cise (iyA- fl Sees, | 
Montpelier and ‘Wells River .._.|........ 478 
New York Central and Hudson 
RIVED 6S eae aciqeoiv elses Seizes at lctere 172 

Norfolk and Western ........-.-|...2-.-. 2,701 
I fopad Marga et erin Owe Smeorpaoaseoee tee eaoS 
Oregon Short Line...........-.- 124 eacce woes 
Penns yl vag anys .= sen <elseeieiie cers 4060 Sse dieleie 
Pere: MALOEhtie aicc <p niece ee bole evecare 3, 169 
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Statement of miles of free transportation furnished by various railroads during the year 
1£04—Continued. 

» a Messen- = ses : Messen- 
Name of railroad. Cars. gers. | Name of railroad. Cars. gers, 

Portland and Rumford Falls .... BGM ace coset SAMO RIVE A amefel nase eisaseecelemecmeee 82 
Rio Grande Southern............ Jeberense MAD SH SOMUCTSC Lace setae metcrinsis oe coloe silane were 164 
Rio Grande: Western: ....5 256.5. cle ene ens ROSe||SSOULNETIMMCANSAS(. (och. cate one loedetes 260 
Rumford Falls and Rangeley Southern eaAciicmeneasshesscecalecsenete 1, 840 
VRE Ree) ai ies aera a Bs 5 SRS el | PaR 184 || Texas and New Orleans ........)........ 267 

Lavina ee Bo55 ee eaeeie oan Cee Merereee fASy || SLOXAS ANG PACING oe ccicnre fies Soe 1, 063 5, 452 
St. Johnsbury and Lake Cham- Vandalia ® ccntonee os caeana'ccces Body |S ccaracrcec 

olehiny ee os Sse Sp Spe p Ee ceC eee ABRenee BOL MW EID AS Do ,5 :e arn ate ciets aversenrewietcaerel| ateraietelators 1, 592 
St. Louis and San Franciseo..... 1, 309 3, 884 || Washington County ....-......- Dene ne rea 
St. Louis Southwestern .....-.../--.-.--- 709 | —— —. 
San Antonio and Aransas Pass..|......-.-. 708 | Mobaillnclerrcrnc eee eae 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. 

Allotinents of eggs and fish to the state fish cominissions in 1904. 

“2 Finger- 
tie byansttt st | ‘ae | 3 ings, year- 
State and species. Eggs. Fry. lings, and 

adults. 

California: | 
ESTE) OKA ROA Laeetmespy ey oR Btoye cis) oats ors iersiarsiuici ale re eteiaioia eimloteietererters 20 K000E eateee nto tral one eiae s 
Ge LLIN ena errs As cys sires cial e a elols olalej artis bie auisi ces wba eminem a se OOOO OT Bee ets [eee eerie 
Mam VO ced Salm OW yates locos ine hocee es ewe cele waici= amen coe | TOSOOOW eerae Soe Aceh soe es ae 
(Bibi apa s (SEzMiaa £05 w eae eee ll pl ea ee. 1 pee re (Gis a es Se a a 

Colorado: . 
Steelitcadtunowh = 200k So clack ate,c cratered craks ateje ee ioe claeid & neaeneleie AVM OS Vee eya'arsieeaeatl lace ees 

Connecticut: : | 
NE UICONGT OPM eRe se are terse sya matin seta ee Sate elfen teverciaim Ste ratoceas /atSees OO! OOD s\eere tel ersieterotaloetemts arate 
PHAN OLOC Mea suIMNOM Matte se kiee case seb chroot enc dee acnueek | NOV OOOS See seas ook erie eee ete 
PRSURE OO RENO ME brates ens Ne a yorcia cia o Bictcis Macnab bone ccie eis DF SOUOM Pe Le see Sealer ee Nee 
nadia aS bok eel = Spree ae eee ene © CAN n| Soa ea Se So? SMU ONCM IN bee ses aes nee 

Maine: 
Mari dioekedesallm On scene eee ee a-< ao icce cured «le este be sales oreibieve 25 OOO alte come serail aiecteicien 
(Givthmhahcpulin eto tee aes 3 ar CORE BUCEO GOT CSE Eee e cere ee TOO“ O00 ess 23 PSS ee feeacta acne < 
SteelhbexGgtinoute -s- acess cecet cme nccde BS ee Rotate ieee 20KO000k | Se. Beetle | Seema eae. 

Maryland: 
Clee eee eet erat hs. Aer pera OS 5 ack De SSOSON COO areas eeeeete 3 Meurer 

Massachusetts: | 
Bees Ore bie err a ce ee any Seraiesstaie oleivisiattinin bieiaiale ew nioicia wc wmeimtora 0005 O00! eters ccsratalllne. = cysrereiote eins 
RE SIAC We CRO URGE ee ein a acietay 2 iain aleiesncterminne tone mous’ iioin Olaioeor ate SO OOD) |ereete sree eratsia| atewiere o Li hatate 

Michigan: : 
MEPS LNT Oe arse eraiay cae alata wistets ataieie alate o,cls ainisiviete obia com cisterna am LOOT OOO Sette tos cdl ble. ae ene ere 
TORIRGIINO IN. Se See SUE OS oeCERSOCHEE SE aD Roger aceEcce cocemee ree 2 SOOLOO0M |pxteeren ea 2 salts ce creel 
BEN NL CaS E ROME Pasco eee = ore mic le inla a rote wpeteteiche tele = ate iermreveteioioiaja-a ell lsrecela Ste alate worererelllavotare S)ele(s aiciers 380 
PRU Ou OTC eet sraratn syorniisiaje cle wmicic ib oatteinOehessreicic oniv.cciblsjeree sicies ATPAID OOO! ||S aaccecee cite coer mectstic 
BHCC UC eCOLOU bee cep ecia ne cererea-s ob cise te eee etien icine seats oe neiloo ancles eae Pea Been ceeek 15 

Minnesota: : 
JRC WUul| GOV ap TERE Soy etsncoo Be SSR eC ORC upg. Jest bhaee GAtoe Soe ene ROP inca e ceecion enh ne stser ss 34, 800 
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Allotments of eggs and fish to the state fish commissions in 1904—Continued. 

| 

_Finger- 

State and species. Eggs. Fry. Tee eae 

adults. 

| 

Missouri: 
Growling 325.34 sas cerd sama ise nie Sane ae citle mets isleteleina totems wists 46000. .:Sactewrnidess pleco 
PI OMDELRCIN care cs sccrawignciese o oole ele cients aisiaysie = sisieleins ais sais Serato 10; 000/000 Wo so-eceeeeiee eee eee 

Nebraska: 
IBTOOK TOW G Sse soe sae eo el sion ees ae eee Sena ee eee eee 50,000!) 0. coz ss ss sos eri eee eee 
BAD O Web OW Perea teieciacejecinclee sine sarees etree meine ert Oo OOO Wee acne 10, 600 

New Hampshire: 
PATEL G SBN OW sets) jaz sis ecelsrcie sci dista sicher icie = ein Seieloreeete meteieteits 20000} Se sanreesiseesl ieee ee 
1 DITTO UU EES e Wore See Obes GASB Ge EeED eeeGrrpoeccErn abobacnas 100000). |Ress see S2 5c beacteneneees 
Mandlockedtsalm On ssse koe cscs <cicnie mela cette ecisio nc eaememecrre NO 000) eee See Sere eae eee 
@uimimarb Sallam OMe 55 sas ae winless wmisleveiae-deacteieiee ne ecieeeeeee LOONOOO Wis cece se c= 2e |e eee ciemee 
USCIS AAO Wiese ae tte es orstarenare terete elaiahat oly sie clase a feitiare inter are eters 20) 000) |e e2 as = 2 <\s's tell erstterorteomeers 

New York: 
IBLOOKSURO Utes eros sacar 5a nae lolol sia eC eee) aee ee eee eee JSeeonoscdsonde 2005600) ie (yeerorertetat ers 
NGO OUIGE lec ie stots = oot Sas Sais Wis neice rtatote alata Te aE oe eS 200 O00) 22% sits. o:c0e-ne lee reteretenee 
Wie ati snes = Reto ii See Oe oS NE aa cae eee eome | 25000500022 -1-.2<5-2 =o nos eeoeeeeee 

Oregon: 
DSTO O KAO Ui meres ee nt heer eS Ld a eee Se nee eae leeveietadieireeeese 1,000 eeeeeeeeeees 
GVEA ey tS ALIN O Wes Se ais ale 3 = annie Se wie ae wisteree ie = peace emote |) -alOS 5695 000 0|zacc~ a. 2 cs nae eee 

Pennsylvania: | | 
Atlantic salmon........ Fpadeesodbdonosbepnse ssuusdaSoceqksoue OOOO SE 2 ate -si<e ool Se eee eee 
MHA E UL OUMbee enero sc Sco cs re cnwicwsisinaee sods Secinecee eae aisle | 2005 000n|= 222) 2 - 3 s/23| Roses 
TRU Feey OVCRRON AT Sw  sCAS e E So 8 eee U cea I. "3B, O00%000i |) 22 ea or. Son eee 
RAINBOW DROW neetia-n, nee cence eee sa Rhee Cokie aid [IePe MeaGeteesn sleet erent ec ereterae 1, 000 
aie ee See Ae are Mae Sect ahs a eR wn ae crite aesT a Saale ah nareTale 46;280; 000) |S sshs= tie cicree oceans o3 

Utah: | 
IBLOOkstnOULReS sate etn MES eres sets = at ee elas ie Saisie SSeS | 60,000) |e. <. 2-5 eee eae 

Vermont: | 
IB TOORMELO Wiese ee oer aie ats ete sie ee ero tee deaga He stabepeteraral cfove | es Res cas 5000 ae seereeerisre 

Wisconsin: | 
WHIT Gai Sine Sates cs crsce cee area crete oie otra epnete Sees mosis ieee 10; 0003000 2k ajo eae cece ecee eae 

Wyoming: | 
IBIACkKISpOleGibrOUteaeccsa. tee See setae seas ese eee | AQOSOOON |G \src inte se. cin oiersoe esate 
Ginaiy ling us 2: Bye sitaiae «ors oo latte ee see lara ee ic nlcye sim eis ee oeeeenee | 50000 W522 a. Ak Hel cena 
RAAT DOW LLOUG re aeece eraisjeve rele ee eke sreere ee nlaue cs sisiare einer Oneal 25; (OOO? Sans sieicrere. ciel yapeeeerstee ieee 

ROLL. vars teres Dicecieseie Seen os SE ce eee ance a eteeee een | 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 have 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. Wires, superintendent United States hatchery, Duluth, Minn., October 23, 

1908, 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 instruc- 

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. 
J 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. 

Ihave 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 Commissioner 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 Commissioner of 

TIisheries = 

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. 

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 cn 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 be 

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 I’. N. Clark, Mackiiiaw 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 after 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 commended. 
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. 

li 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 ease, 

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 Govy- 

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 yoid.”’ 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. 

Tf 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 for the conduct of his duty, notwithstanding contrary legislation by the 

state, is unconstitutional, such grave 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. aaa 

| 55% 

Wanaale nc. asscsanitgaceencissas Rainbow troutisisssscces scenes sesncctsmcee seins seeeee cas 20, 000 
PAIOIeMUIM AS = 8 — sic /n cacaiotersinie sie Steclheadstrouty..sec emocsececan cee tecioceaaSuneleeee oy Bee 20,000 

Brook trout 32... a 100, 000 
akeqrouteeesssoocse a 50, 000 
Wihite-fish=. =-- 24.2... .-| 1,000,000 
Landlocked salmon.........- ae 50, 000 

ne anil Ieee eh Sas oases eenice Rain boOwstLOUb tse sere so eee ae Avene ee aerecie see cee soos 10, 000 
WWihitGe=fis line Sar Scced concrete ea acere crete oat aisieinitie eee ence | 25, 000 

Wales so seer Hose Be ak Black-spotted! troul.sss2 ee eee mek ese eee emacs cesar | 25, 000 
TAM COue a ees ise ade ALTO Wi LOU bre eee ccc Renee sects eee Cae | 10, 000 
FUE N OFz 1) 0 ye cae ere SR BROOKE troupe eees = oe ees Sore = ee ae eee OC EN informe cia lares | 25, 000 
INe@Wi Zeglande. Jo ecole. NALD PSS ORY CU aaes 8 = ARTE ale a ad SRA SAU ann eR, BP ee Os a | 1,000, 000 

Quai at Salim Oeste ahaa ye ee ees le eee tee ole eee ete aains 300, 000 

PRG TMS ye erate ayes ler erara sta | Misi seeietc iin oe Ae a em cIMLE creas obra ete ei cee NR 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 
Neuguen, 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 a Bureauagent. 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 
eent in the salmon eges, 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 
earries the right of drawing a maximum quantity of 1,200 gallons a 

minute from this reservoir. . 

At Tupelo, Miss., two stock ponds, each 34 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 is a 13-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, ete., 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 14 acres, making a total area of 
about 10 acres. This purchase included a 23-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-cuitural operations are in prog- 
réss 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 25 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 Spearfish, 5. Dak., sudden floods pouring down the canyon, at 
the mouth of which the station is situated, have caused much damage, 
and have necessitated the expenditure of considerable sums of money. 
The measures originally taken to prevent such damage having 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. 

OPERATIONS 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 in the 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 9 
a 
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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 Fish Hawk.—At the beginning of the year the #%sh Hawk 
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 eges 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 Phalarope, 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 Bureau’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 
Congress, 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 erab, 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 
ege@ 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: goy- 
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 Pacifie cod and halibut fish- 

eries, and the whale fishery centering at San Francisco. There have 
also been very complete canyasses 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. 

In the death of Mr. Cloudsley Rutter, which occurred November 28, 
1903, the Bureau has lost the services of a very conscientious and effi- 
Bie 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 Albatross. He took anactive part in biological investi- 
gations on the Pacific coast, and his work on the salmon added much 

to the know ee of the habits of those fishes. Mr. Rutter was suc- 
ceeded by Mr. F. M. Chamberlain, general assistant on the A/batross. 

The Bureau a lost another valued employee, Capt. 5. 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 

oa of that country. 
My. KE. A. Tulian, for a long time superintendent of the hatchery at 

Leady ae 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. 

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

Ov September 1, 1905, 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, & practical fisherman of great experience, a 

proficient fish-culturist, and his services on the Grampus have 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 380, 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 aut 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 £902 and 1903: 

Description of a new genus and two new species of fishes from the Hawaiian Islands. 
By David 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. IJ. A monograph of the Rattulide. By H. 8. 

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 Converse 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 truttee. 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 

1902. 
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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 ——- Fish Commission available 

for distribution. Report for 1902. 
A eatalogue of the shore fishes collected by the aoe Albatross about the Hawaiian 

Islands in 1902. By John Otterbein Snyder. Bulletin for 190 
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 hy drographic 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/batross 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 Pacific 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 inseribed 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: 

SEITE) 2 So aes ees ae eae ea SSS RECS ESO AO ESE ES ARE EG cee ES $250, 140 

Miscellaneous expenses: ; 

A Gliam hen Sea Se Se Ss ee aN ee eae ag pe co 12, 500 

RRS nacanonkOttood=lish Gs eee sarf cree Aoi ont se no ne eee oe 200, GOO 

ingumy respecting tood-lishes.o 2.0.25. -SescASe eee ws: os 2s eee 22,500 

Si PSUHSHITPS 1 LDN RUT eee es a ls peo ee ee a See 7, 500 

Wiainibemenn Gel Olivesselses wus ent ee = Lae = ccs co. 54 Sete e ee 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— 

BoounbaveblaAnwOlwe Nl Cs sans ooo ie cen eet ce aye Gee be eee tia® 10, 600 

Memo mhonnr primes. Wi. Vesa 5. - 2S secs teak oe oe wet en cl oeedoe 10, 000 

INGOSINO) WIG Ao See ghd obese pee ae earns SEI 5 nie a aed Spey es 12, 500 

HUE IEBUAS ENT MOIDIUC) sed cada tt ge ye PRM 8 OS a ne 7, 500 

H1a) al erative Uitte ear rycen tarot ee pe no 8 a Sanh al ia tae Ei 2,000 - 

SPECTRE S,, (Sis Dee Sa a en eet are a 10, 000 

For improvements and completion of stations at— 

She ponds mashing tom, JN Cn eee, | ee eee ast Sisie Ske ok 7, 000 

eetigen. TF TSRL ASIA Siig aia 20a eel aoe peat oa 5, 000 

Labret: “TL Sra a 2 a Oe a pee a ee a eo 6, 000 

SCONCE longer oem Enc ln eee te ope pp aera ety eons ee SDS Mubl a) Goh oe eS 5, 000 

TE OVARTTE TA WN WaT Re ere eee ee le ae 3, 500 

Haat eee OLGpeer rae ene (eke So I= 8 Ot er se Dok ad wha See ee 3, 800 

Pimenopata steamer, AlbGtr0ss. 22. ..02 blab... 2ee cence ce eeeinteseees 28, 000 

PmnCuaceor twollaunches! =f)... 2... .- 22st yess ete en nt net ch kee 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. Tircoms, Assistant in Charge. y , g 

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- 

tional were collected from the overflowed lands of the Mississippi and 
Illinois rivers; and the lobster also was propagated. The total output 
was 1,267,334,385 fish and eggs, 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 
egos 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 /%sh //awk was 
engaged in the collection of shad eggs, the season was especially 
poor for the commercial 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 eves, produced the past season 344,000. At Edenton, N. C., 
the shad season was the most unsuccessful in point of egg collections 
since the establishment of the station. At Battery station, Mary- 
Jand, 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. 

25 
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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 Birdsyiew, 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 hatcheries. 
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- 
‘atus 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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3,484,000 egos 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 eseape 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 was a 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 piers this fish has been successfully ac Sais. 
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, 
offset 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 Icbsters 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 
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 

ege-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 coilecting 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 suflicient 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 

eggs 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 
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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 accli- 
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 suflicient 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 
on a 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 reprodactive 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 toa 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. 
It 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 feet 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 
eggs, and the advantage 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- 
ported. 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 
eggs out by hand and fertilizing without washing. These hatched 
with a loss of 9.9 per cent. Seven hundred and fifty-four thousand 
eggs were taken from fish which were killed and not bled, the eggs 
being taken by incision and washed in a 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 ege@s 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 
rarious 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 cf 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 eggs 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 
caught 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 Krie is in the month of April. 

In the striped bass work at Weldon, N. C., the smallest 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. 19042 
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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 1st of April, 2,770,000 eggs were taken from a flat-fish 
caught in Woods Hole Harbor. ‘The fish was 18 inches long, 10 inches 
wide, and weighed 3$ 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 eggs 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 

=i) = 

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 
eggs. 

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. 

MEAL C Te UBIO VME ates clave cioresoin icles ave ores ate = areralsialsisin(siajeisisiniaincintenicce wee E: E. Race. 
CrsipeBrooknhast Orland: We... oo cusscnaccce-eosbacecses ees | Charles G. Atkins. 

Upper Penobscot, Me. 
caps a ded oan NENG setae yt cre ini aroralel=,=iap=(a/mjaicla joins olcielstmisia’sisie:cipicis(cicieia'=ia| W.F. Hubbard. 

Sunapee Lake, N. H. 
Si, dinladess obkany ih Soe ge pe SSS eS SO BOOnG DOOECRCrOp nacre creer E. N2Carter. 

Swanton, Vt. 
Gi WSF AY els a: Soe Go secos CeOs eS OCrE SRORCe ne acc aene eee Onace C. G. Corliss. 
WADE Giz s olen ic Co Seopa pone Ieee cee ...| EH. F. Locke. 
Cape Vincent, Nase reciewicis aisles sic’ .-| Livingston Stone. 
Seeimmien Wish hia Go soe con nce sen ncsceenebcncceces .--| J. A. Smith, commanding. 
Battery, Havre de Grace, Md Alexander Jones, « 
Bryan Point, IVa Paty alsa ora jafe rec alate atatarete o's os a/e jaf cusinicje sierra ee or R. W. Owens. 
Central Station, (gOS OPE TaL, 15k GAC ee eee nOCen Cue Tre see ec aoes John E. Brown, @ 
Fish Lakes, Washington, DN Oy sete cack menwauececcce auaee cies C. K. Green. 
PONE YIU LRESinN Nese Vinee opie eisiiae Ne wel = ciareiajoiarclaisieiaiatal=iaisisisin/sie’sVai2's cles George A. Seagle, 
WV ATIGeR SU TITS S PLEO Wi soc sac wv c mmc csicceccc ees cccuanscees R.K. Robinson. 
DIE nm, TPIT eye eay oY ch ope ne a re et A ci eS ae Alexander Jones, 
Sold’ spnmes: Budlachwille; Gb S555 22% ckicsecie csc - sci caccis cise J.J. Stranahan, 
TDi Si, WITS <5 et ke a ee ee es eC ee | C.P. Henkel. 
BES RA LAS AUD Nal Oe reeye er psee eee eh Toate = alae Si cinle/siarsrale womia ee nintnCieiaejcle nieve S.G. Worth. 

Weldon, N.C. 
PETTEAM BEA OMOEA cee oie cin enon oc wc distice siecle sis Heels sletwicleina's cers 8. W. Downing. 
Pay Cone ian pl OL oN Nel CMe earn et eeess fore altarmrat jogs tale iels/o\ ote = a: niala’eia laieic/eieiecbie Frank N. Clark.® 

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

HIRED EU PIINININE SA a= orm Soja os ew eis wicie eieiele ciapele w eisinleiesc.e aiale'elnle/nivisicienie S. P. Wires. 
(QigHaOWE JUN oe se 2 2 See SS OO TO aE PSS a tear paneer S. P. Bartlett. 
HOHE GRRE SLES Lp Outs ote ie ote weraiefn le aisicieaale\aleis's s cisla ais s/s\clsrs\Sie\sraisin.wieiets R.S. Johnson. 

Bellevue, Iowa. 
North McGregor, Iowa. 

In Gufsloce pel (ae ae Oe ee eS See aS eas ae eee eS ...-| H.D. Dean. 
San Marcos, Tex ssc) Jel. Leary. 
gexsnel purl leon © OMe tere ee ea aiera ore ciate Hi ook w awiesisia eins w/eiaais;siaoceis.es _E. A. Tulian, W. T. Thompson. 

Grand Mesa Lakes, Colo. 
MESO DKaere ees acess coe seenc es nde cticcicsewscjseceeci-sst| DCs DOObD, 

West Thumb, Yellowstone Park. 
SES ZHAN LV OM begets gore om acta sie visas almssierclo bh stale cieieisisiw aisisisivereisie seteiete James A. Henshall. 
Baird, “INL cacy GRU EE Sao i 5 Te ae Ree G. H. Lambson. 

Battle Creek, Cal. 
Mill Creek, Cal. 

Gite TITS OG soto a c5a ee cisis Socio e sit eis aicie sie cintamle(eine sieteisigivine == Claudius Wallich. 
Little White Salmon, Wash. 
Big White Salmon, Wash. 
Rogue River, Oreg. 
Eagle and Tanner creeks, Oreg. 

Nan Soty CoN Vaxeiee py ter tee oc ces ckiceininars ate Rem siecle caic/eee Henry O’ Malley. 
Birdsview, Wash. 

aIn charge. 

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

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

and adults. 

Green Lake, Me.:a 
Landlocked salmon .....- Pe neo eR A ed ee Ce ea Sm oe 122, 500 18, 000 318, 800 
Deepal TROT GT Ee el pa ee Ee A eS IE Oleee ete eee at epennet eer < 50, 000 POPS NOORr er actscata scsi 

Craig Brook, Me.:@ 
LOMO CC ORR ANTN OM = mein som acess = a c's a ye sese Sere Aslawbinneelee lei slsmicie ia cerns 772 28, 200 
ANSHEEN MTG ECU ITT AVON) 2 cache ae eee a sre tet Pee 25, 500 2, 566, 716 369, 000 
SLO O KONO Utemree ne tee ee ee ccicte Soin pie scletenarg Ol een ENS Sua Seelee BeBeen cees 313, 665 82, 300 

aTIn 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 ace Brook, 400,000 brook trout eggs; to Nashua, 75,000 brook trout fry for 

rearing to fingerlings. 
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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. 

Nashua, N. H.: 
Landlocked salmon 
Brook trout 
Rainbow trout 
MAKTOUM see eae ocean ae Nee eciia te cee a aieie sane cise 
Golden trout 
Canadian red trout 
Grayling 

St. Johnsbury, Vt.:@ 
Landlocked salmon 
Brook trout 
Rainbow trout 
Steelhead trout 
MAS HGTO UGE SSS ee ao eee terete ee een ats repeat eecrateee este tiene | 
‘Smiail-mouthiblackibasses aa. oe see eee sere sel nerseienicis seer 

Swanton (substation), Vt.: 4 
Pike perch 

Gloucester, Mass.: 
Cod 
Flat-fish 
Pollock 
TODSECT eae ee aiaa rector ete a aimee le = aise cievetee cree as ate sere (sleralecatons 

Cod 
Flat-fish 

Cape Vincent, N. Y.: 
Landlocked salmon 
Brook trout 
Rainbow trout 
Lake trout 
White-fish 
ilnes PETC bese nest cise Sate ese eg ee an easier esis e sieiste steele | 

Steamer Fish Hawk: 
Shad 

Battery, Md.:a 
Ghai clipe eee aiatiee.c ctc ec cererele s Saetars ers cians cerca ciate lar 
White perch 
Siralayevel ACE) coe Geb oaak mbes sedndenes S6braougsooecooonsoodd 

Fish Lakes, Washington, D.C.: 
Baka bassGene ser 2 coecistee Seeie eae eine Senate Sieselomeriwrereiee ce leleielelate 
Crappie 
Cat-fish 

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

Bryan Point, Md.:¢ 
Shad 
Yellow perch 

Wytheville, Va.:@ 
Brook trout 
Rainbow trout 
Steelhead 
IB CID SISS Repeaters tere arta esta cals ie vete tatoo mierentoe ea Sees 
RR OGKDASS ues memrisesee ac close ieleis ae Mello Siete eee ae etene \ 

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

Erwin, Tenn.: 
Brook trout 
Tavita DO WHEL OME cosyerore ce etereter otorete cS .cleyatn or aleseta lc lelevere(clofeteisie ie esioneie oe 

Fingerlings, 
Eggs. Fry yearlings, 

and adults. 

scuaWos eee hee eee eaesees 27, 650 
3 AES ees 348, 000 99, 424 
Sefove.ciciciaisiaiee ameter oleate 10, 824 
Pesseeaeeee (45000) |S aes eeaeee 

31, 585, 000 

35, 366, 000 
124, 615, 000 

1, 246, 000 
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 

5, 454, 000 | 

29, 245, 000 
29, 850, 000 

200, 000 

10, 000 
75, 100 

413, 000 
112, 383 

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. 

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, G00 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 
the fiscal year 1904—Continued. 

Station and name of species: 

Erwin, Tenn.—Continued. 
Ba CK DAS fee era rare (cial ctnisseisie ate eceiaioree Matsereis wise 
RO CKIDASS) sere coco se eens es coc sale eniceisisenees 

Cold Springs, Ga.: 
PBI ACKIDASSE Misa seve domes hibix wralarere oe as-wiate'e 
Wrapper cee cease seis ce wiatisie eels ereieaiainierersic 
Warmouth bass.........- Se utc cnee veers 

abe his lagers patria sr ctarceeis io arcislewintersicisieicines anices 
Tupelo, Miss.: 

IB aC Rab ass se cers stare See wicisjcres we wesc aria eeae« 
Edenton, N. C.: 

Serer cre semen coerce sock boss scales 
Weldon (substation), N. C.: 

Sinipeds basse ree sacdececorccek aciwecc essen eae 
Put-in Bay, Ohio:¢ 

NEMS NO Mees ote tae ete ois oe we cities ouisionrsclos 
Wile fis byes eecies at = Sree oe ere iis baaisiatein eleane 
MACH ELNIN Ow ses seems aes ceecroaetaniecin ete 
Tad a(S K0) 0) CARO Gn Boao CE GES Aa SSCs eeeee none 

Northville, Mich.:a 
IBTOO KGULOU Lees: a5 shee! acces bn else sn weee os cars 
IRMimpOwseLOUlhaasscios Secsce SoSe oe caelecieese 
Steellhicaditrout.sieeccacee occ acecmeceeeccs. 
MOCHMEVENTtLOUt Stee sec cetie es oscicce cee camee 
HEA KOULTO Uber erate inset ce sie Bee eee heise clateras 
Smallemouthiblackibasseea---ces--.-c..ce-ce 

~ Detroit (substation), Mich.:a 
WAIT OEtT S neeeeet asa cainis ctlsae scarves nicerees 
(eo eNOla ee Ree eee eee ee eee 

Alpena (substation), Mich.: 
AIC CUENO Ulla ceieisiciaiticis ate heraisibinie nie Sieve eisiele sis eermere 
OPEC aT SINT saa ba toners cic xe Serato eo asain 

Charlevoix (substation), Mich.: 
MakeyinOules scene shea sites e cee cezece acess 
\iScitiGhiGinge Sina Se bSaec one Tae Ce SCC eS Oen eee 

Sault Ste. Marie (substation), Mich.: 
ILM TOU D Seat e SOD DEE ee D none ae ORE peCrEe 
Wehite=tishteesmese oa. cite sone ence ede ac acess 

Duluth, Minn.:@ 
IBROGKAINOUM Ge eee traces ea rite skies Bae 
VVUTUD OWAUROW Gio n e eSEe eos case cece tals 
Blteelneadutroulece sce: ose cae hss eeiomt se nese 
TEV) FAO DN Ch eR een ne nA Sn eRe PR 
WWoslniGetipiatemrere sc ters chs am Sy Ae ee es Pee cee 
PARAM OTC Mee cre cett oc 8 Sa are bee estat fa aca 

Quincey, 1ll.: 
IB ARB SSE apes ena ee es ee oe 
Grapple eesrtepses recins so soe eis aisiesib eee etree 
Bream epee mentor terete alaveis d chaaioiel siete sheibis.d ge isleie slsia)e ate 

Manchester, lowa:@ 
BNO OKAUROU bess eiernias Sa lslciermisizais esi ieis iene aieerets eave 
LDA AON HROUWIE B OAS aon bose SoU SneEtespise Boece 
Steelheaayeroitee oes. sss occ cel sale ece cantons 
Black-spotted trout ........ Wer M elec eee ais ae 
MochweeyemncrOwlinectco = oer ata es eee eeee 
IPGHE ERAN OWI cc Soa CRAB GOR ODO Se tase Reese 

(Aqui ahaGh? COO NEG ae ee awe eee ee eee 
Pale: pence hipeerr sees ccaae ck sass ee ses eases 
Pe llowaperchme cease ste tec sce cyclists ccisiseee a 
ROCKIDASS Re sen ce see secccece temsaseceehs 

Bellevue (substation), Iowa: 
Blac kath aeseuere cpaeeses etsiisetictelee aiclestelsiaie'ats ape) oe 
Creaipplerece spies sere qaecnes Vane sua cue ee 
Galt taaen in ee areercyacie Senin sce sees 

Eggs. 

14, 035, 000 
22) 495, 000 

100, 000 
188, 500 

aIn addition to the above the following transfers were made: 
From Put-in Bay to other stations, 23,000,000 pike-perch eggs. 
From Northville to other stations, 3,805,000 lake-trout eggs. 
From Detroit to other stations, 25,980,000 white-fish eggs. 
From Duluth to Cape Vincent, 2,793,250 lake-trout eggs. 

3, 698, 000 

884, 000 
58, 250, 000 
23, 300, 000 

139, 275, 000 

830, 000 
60, 000 
9, 500 

138; 000 

28, 060, 000 
2, 800, 000 

2, 250, 000 
30, 000, 000 

2,500, 000 
30, 000, 600 

1, 000, 000 
10, 000, 000 

7,355, 000 
10, 000, 000 
3, 850, 000 

156, 000 
55, 000 

Seed 

25, 000 

Fingerlings, 
yearlings, 
and adults. 

2, 235 
6, 970 

15, 258 
4, 413 

202, 800 
150 

6, 520 
20, 660 
8,975 

13, 500 

49,577 
15, 550 
2) 865 
2) 052 

From Manchester to other stations, 50,000 brook-trout eggs and 421,000 rainbow-trout eggs 
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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 
RainibowmatwOwti cy = )c.cic cee niniarnlw Sintavclowlesisieelerseroceise cele tease 
Steelhead trout. ..-. 
Grayling 
PNAC DHSS =cioe no seem = SSS Saee ede eb camlamearisemieae= ae 
Strawberry bass 
Rock bass 

San Marcos, Tex.: 
BLACK DALES ane «anaes ais sorsejnethe wore ales tieuee GN ool see eee 
CAD Pl sacs. a sewer cecine BR Be SUC TS Ce EAC e Oe ee Mame mee 
MILA Wi DELLY ASS i2cs.)s- ae Gene Neem ee eee een ees aoe aan 
ROCK Pass sais -aiarciacta ae tae Sceeinewerewismsl es asaceeeeae eas sacics 
Bream 
Catehish epee ate ae a Slademcis oieee no sceistes eye cis tia coe seminar 

Leadville, Colo.:4 
Brook trout 
AITO ULOlb as cas deere semester : 
Steelherdltrowt. 2 sosse see oasccwicme eee cece sins eaeeeeces 
Black-spotted trout 
Grayling 

341, 000 
5, 000. 

4,000 | 

Fry. 

5, 000 

Moch LEVeMMMNOUG Cee ee sacs eee cis neites oe Fo elev wloreetetare ela evorere orc rae | Cre ret coiete tarot 
Lake trout 

Spearfish, 8. Dak.:@ 
Brook trout 

TO elayi Beh SUID GOLA See Bere AACR OoInG OD OTOSeESCR aos IDe 
Black-spotted trout 

Bozeman, Mont.:@ 
Brook trout 
Rainbow trout 
Steelbeadhting uth. se U Awe sone swap ece uate semeinelce mince 
Black-spotted trout 
Lake trout 
Grayling 

Baird, Cal.: 
(Mivoneboee ish 1000\0F des a A CRORO MOD AA COC SEEOecaaacrsoaGes 

Battle Creek (substation), Cal.: 
Quinnat salmon 

Mill Creek (substation), Cal.: 
Quinnat salmon 

Clackamas, Oreg.: 
Quinnat saimon 
Landlocked salmon 
Brook trout 
Rainbow trout 
Steelhead trout 
Black-spotted trout 
Lake trout 
Ghrav lime ee eo aa See ce lee ysle = wc cael nig elsto’ere re glolate Sieiejecss 

Little White Salmon (substation), Wash.: 
QM Ta been Sars ie et tole oie iw miele See ears as Saisie ete 

Big White Salmon (substation), Wash.: 
Quinnat salmon 

Eagle and Tanner creeks (substation), Wash.: 
Quinnat salmon 

Rogue River (substation), Oreg.: 
Qwinn abies ssc socks sc er ate eee eer coer 
Steelihea aditroutac ace fcc See ec ciswiicaics Sonic ele slorelswissels) seve a ale 
Black-spotteditrout.< otc senjesmerioes aciicecciec- cee meice ceil 

Baker Lake, Wash.:@ 
Steelhead trout 
Quinnat salmon 
Blueback salmon 
Silver salmon 

| 

27, 352, 850 

21, 854, 255 

15, 891, 249 

3, 113, 000 

5, 287, 000 

2,219, 000 

2, 558, 650 

2, 350, 130 

Fingerlings, 
yearlings, 
and adults. 

1,079 

318, 840 
42) 016 
8, 000 

3, 928, 634 
9 

2) 158 
2,117; 000 

206, 089 
64, 132 
15, 132 
10, 620 
80, 280 
48) 550 

10, 426, 000 

5, 950, 800 

938, 500 

9, 023, 428 
8, 073 
8, 695 

70, 000 
70, 883 

3, 855, 000 
3, 984, 645 

176,597 

eee see e wes eee 

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

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 33 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. 

In the following tabulation all plants of fish and allotments of eges 
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. 

Species and disposition. 

REPORT OF THE COMMISSIONER OF FISHERIES. 

Fry. 
Fingerlings, 
yearlings, 
and adults. 

Shad. 
Connecticut: 

State Retaining Pond, Joshuatown 
Pecks Pond, Strafford 

Delaware: 
Brandywine Creek, Wilmington, 
St. Johns Creek, Dover 
Mispillian Creek, Milford 
Indian River, Millsboro 

District of Columbia: 
PotomaciRivers Dhree(Sisters --ccecemscecece eee eee oor -ee eee eeee 

Georgia: 
Flint River, Albany 
Savannah River, Augusta 
Oecmulgee River, Macon 

Maryland: 
State Fish Commission, Baltimore 
Northeast River, Northeast 
Potomac River off Bryan Point 

Pamunkey Creek 
Piscataway Creek 
Swan Creek 
Broad Creek 

Susquehanna River, Port Deposit 
Havre de Grace 
Garrett Island 

Bush River, Bush River Station 
Patuxent River, Laurel ...... " 
Patapsco River, Relay 
Elk Creek, Elkton 
ChesapealkesBay ofr Havre delGrace sissies - see eecieeoeie si ee nacie cieinele ees 

Battery Haul 
Western Channel 

5, 989, 000 
175, 000 

Massachusetts: 
Parker River, Bayfield 
Parkers Mill Pond, Wareham 
Assawompsett Pond, Middleboro 

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

New Jersey: 
Delaware Riyer, Howells Cove 

Bennetts Fishery 
Gloucester 

South River, Old Bridge 
Rancocas Creek, Harttord 

New York: 
Hudson River, Catskill 

North Carolina: 
Trent River, Pollacksville 
Great Pedee River, Cordova 
Cape Fear River, Fayetteville 

Wilmington 
Newport River, Newport 
Lumber River, Lumberton 
Six Runs River, Clinton 
Seuppernong River, Columbia 
Pembroke Creek, Carters Landing 
Salmon Creek, Avoca 
Albemarle Sound, mouth of Salmon River 
Albemarle Sound, Capehart Fishery 
Albemarle Sound, Pembroke Creek 

Rhode Island: 

372, 000 
4, 188, 000 

South Carolina: 
Catawha River, Catawba Station 
Pedee River, Pedee 
Edisto River, Jacksonboro 

Virginia: 
Chickahominiy Creek Walkers sacs ae cie seriecisie eines 
Meherrin River, Emporia 
Potomac River, Occoquan Bay 

Hunting Creek 
POhiCRiCxueehksenas sere seine secrete ee mee | Svees oie a spc te asta 
Dove Creek 

13, 169, 000 

3, 000, 000 
2,770, 000 

3, 000, 000 
600, 000 
600, 000 

1, 800, 000 

162, 000 

300, 000 
1, 861, 000 

300, 000 

150, 000 

2,014, 000 
3, 655, 000 
1, 064, 000 
1, 963, 000 
1, 122/ 000 

400, 000 
635, 000 
300, 000 
533, 000 
750, 000 
490, 000 
583, 000 
607, 000 
469, 000 

1, 148, 000 

3, 300, 000 
295, 000 

2,940, 000 

2, 491, 000 
2, 063, 000 

pare: 450, 000. 
450, 000 

3, 000, 000 

300, 000 
295, 000 

390, 000 
359, G00 
300, 000 

513, 000 
446, 000 

2, 950, 000 

240, 000 
445, 000 

| 440, 000 

490, 000 
138, 000 

4, 520, 000 
3, 546, 000 
2) 140, 000 
1, 372, 000 

65, 493, 000 

300, 000 | 

440, 000 

450, 000 
103, 000 

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

and adults. 

Striped bass. 
Maryland: 

Chesapeake Bay, western Channel... <2 scing-c22 cece smelled ace acess onc! 900 000%) Se eee 
North Carolina: Z 

ROGAN OKeeRIVED A WiClGOM esate maciercie sacc alse sels afarce os aaa aren Sars onaicaacen 33,698,000) |E2 -seiene see 

MO Lae eee eo cpsercle eile eens ale sesame ass eaters ays o siete ecaie oll giee acayobicigrsiats)| By 998s O00) Satan em meeeene 5 

Quinnat salmon. 
Arkansas: 

Mammoth Springs, Mammoth Springs ...............c0c}.0--0-002000- ree ST RR 750 
California: 

AiALeP ASHE OMIMAISSIOM  SISSOME seems ace clersiniaciectscine aise BBAG24. Sila lec sus hare = sistas lets matte eevee 
MeWORIVERS va ceneccn anaes leaee BB 22. OBB isan eee eecroersyoel| Sater eee cnere ote 

MC CLlOUGRR Ver Bain Geel a rsis/cleecicis a =oiateisterelsislo es sis ote ia- ciate | cinlalers o's a/eteiwieye 2 SHO MLSOU| ns secretes eoae 
Maine: 

Btatesishscommission, Wramthropoece: cs. ec asene saci oe LOCOS COOP ecetes wicicre-/etera |e aero mice 
Missouri: 

Mit eePinevPRUVCL NEW DULL. cases cles ccna = cieesae Soe 1, 000 
MOCa MU Streams wR Ol ae nas asyaeie sare 5 sicslaisiniec alamo la/ees 1, 000 
Meramee Spring, St. James...... 1, 000 
MeMahansisprings INCOSNO i: 4.2 ---nc/-c-tr2 2212 ssi e oini= 200 
Louisianaseurchase Hxposition, St. Wuouis=. <2 2socss.e- cee 2-1-0 = eniaicie lereisisiore cielo 175 

New Hampshire: | 
State HPishiCommissions Euconia ~..css..--- as. = 52 eee = 100/000) 2 Bae sen Bocce neice seca mere 

New York: 2 
ING@wa ork @ibyeAQuartumcsecsacetmecicaa/j224nscincoct sce 1000) | 22222 h sees Sas eeeeee eeeasee 

Oregon: 
State RishiCommission,; Troutdale... ......2-<<...------ 7, 506, 000 

WaAGmina IBaVencsas.occnes once we 3, 063, 000 
Glackamasmuiver Clackamas? sccemtanseoeem osenince sane al cnire-eeeee aces 
Sprmeybranchs Clackamasteccccmeci ace cvamecce ve cre somal seeGuiermaeene 
LANNE CTee kV BONMEVAI CS a wicca wicis wisie su sis/erse sic Sele ata lotwine ce ceecisio tees 
ROLLE MEV EL: WL AU hart tsi cicre store ainiciniaie oo,na/ateta Sicic sraraia ae Bess (oimeeetayerhesiette 

Washington: 
OlSEMICreekA Win CenwOO Circa )s <1e\oisinivlors')stsjeMeis)elnia ers are Satell seineeecniseee T2085: 200 tl Revarsem actor rsteer 
Columbiakiver Win G erwOOdscaas sc cecamteacceiee cece ciel meceeme memeber A 425600) |e aafode wate wee 

ittilesWihite Salmon Station) ss soseecealsececeeeceeies A. 123.102) \Weaseaseeeiee 
Little White Salmon River, Little White Salmon Station.|.............- 5s 702):298i oes eaescacee 
Swattereek Wihatcom (Coumbyiecocsij.cse cece cios semie=n acl sees seme erene Shh O00 A wasn ence 
Bakenlbake  WihateconuCOuUnty cece cise cmicc oeiinicce cone cme | teinceseet ieee BORSBS Heese ee eee eee 

New Zeland: SOOKO0O Hee tes ee ea ee Ee 
Nei ZealangduGOvernm Cnitice... cscs sence sisrmie as\eareiscee | 

BTR Cea peered tera erate tal =a ol ie areata ctteyat oe ainieresicicieieieisee enema 75, 217, 354 35, 006, 988 4,125 

Atlantic salmon. 
Maine: 

East Branch Mattawamkeag River, Oakfield ........... Woe Sore wretard ont ce | etn bares oer 89, 600 
HasiepranCherecnOpscOt River) Gin GsStOM eG = sem sc cee ee el hen merece eee [sepa eeere Sate ele 194, 300 
TEASE scp ante- Geah iSo a BS oN iA oy al Wey aS eR IS ee er aero See ee ea todas 85, 100 
Hast branch Penobscot River, Hunt Marmle sc. 2 0. ll oleate oe cme 880009 acces nenoe 

SPENCE BOOK he es eee eet cee eee 24S OOO eSaersneeceteen 
hittle Spring) Brooks. sep |eee see see aes US SAO MIG meieeeeielrietime 
SPEMCeLIRIPS as seer eee eal ee seenesiee 8245000) |Fecictiak)- cere ee 
dB Xon yay aker yl Hey Ul eal aa ls ee ee LOB ROOM eetecissysrenetee 
DevalsiebOwieemesies acters taaseceane aerate MOA OOO eireseetser store 
IGUMESOOS® <afesets ele cle eco nisi lpeetoeeaseraias GONOOO UI sate meets 

New Hampshire: 
StateskushiCommission, Waconia se... sc ee ce = sen ee ee ae DOSOOO LW ttas ac tetcis saverersiiteiset ae ste eta aie 

New York: 
New York City Aquarium, New York................... QSO0O || win tasssretns es taiecel Mieletase Gem eieee 
NP DING MBING WARY OL Kose cic mis celerarcarcaajeiole eistesioteic REE rae BOOM eke cer aaee |eateeceatt: ole 

Pennsylvania: 
State Fish Commission, Bellefonte...................... 85 OOO ere Mere eee cramle ee veeeueneiels 

ANOTO . Seog a See OSS SERS Ose E aE MAES SAS er ener 25, 500 2, 566, 716 369, 000 

Landlocked salmon. 
California: 

State Bish COMMISSION: SISSOM - sce. > 2 acecicice series sniee ne | LO A000 vlisakeustiosscimes acest seca ce 
Connecticut: | 

State Fish Commission, Windsor Locks................. | TO WOOO Heetverseieseiearall loneueets cies eile 
Maine: 

WHEDDEWE OMG ROE rami cicrers,<istescis cisi=isiepseierete rami eye ae orel| (Sleray=tesarapayarevelaraisllorbetseectels jet=fayare 3, 000 
WIGS tomes Tada a lihns eae seese. sec EoEEe oe ooeecucellesneete ne sesel Lososdeelaaaed 4, 000 
ZBL ONG EOL EI meysisrcicic eles oo steie = espe ene eee eee cians Weer e eR a aee ie Maile easels etaeae 2, 000 
Greaimmdslnitihe. bear ponds) Canmtomocs sen- sects encase eee oor s ciereraiala lieve inyese/elsinctacicste 3, 000 
EE Dol Laas le ee) OCT aM eeeras Ati Srvc mate eketetelssare rs colerorcias ate oie tml ave cctovateva sie einiete ll oe tue aateisioncteiels 3, 500 
Jenuivel TomVol INOMOOSESS Goes eb Sen oe GEA coco Gee niee ae etn Ne Ser eee Cnn Wace eee srs 3, 000 
SVM OIL ae HATA OTLOM ete ass srsnce are eiere cele eine ie a eis rae clare yerein Sins arate! lleretteravelootnte eee er 8, 000 
Clesriwatemboud harming tonlsss-aneccessecneeenceme ee IB rate sey Sars 4, 000 4, 000 
POLCTOSS OMG pH eUEIO IT COM 5 arynisa clare sateieiseie cereieie eee a cleats asic cinerea smvsilianicle eaters wieielelee 3, 000 
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Species and disposition. Eggs. 
Fingerlings, 
yearlings, 
and adults. 

Fry. 

Landlocked salmon—Continued. 

Maine—Continued. 

Massachusetts: 

Mis 

New Hampshire: 

New York: 

souri: 

Arnold Pond, Farmington 
Mimronihakes Rockland: <j. .5 5.5 eet ceeseescsec- scone 
Camden Lake, Rockland 
ATO Re Tomkie Te eka Gh <5 o awiew)arore ne le ajainielo a wie)aisisrajele ser 
Tufts and Grindstone ponds, Kingfield 
Sebacosmakes Mattock ye re. cprcjnisis cinicajel eoinoie'-)sieieis\= 
Long Pond, Great Pond 
PUSH uLyeRond New POt le cselesc ce acts c- sic eos cicisetain = 
Quanitabacook: Pond: :Beltast soo... -sactenmedeecine cee 
Squaw Pan Lake, Presque Isle 
feCONUn el oliel BYG BCL Le a\'a 162 1 Geel 35 0 OR eet ee eyear cy er ae Ee een Retr eae on 
Crawford Lake, Warren 
LDitaet ad eke inFo le Mam eee ele eee eee en A seoe ms 
Mount} BlweSPondtsPiwlipss a. cmc eses eaten cl eialnieias seta 
Nickerson Lake, Houlton 
Woods Pond) Bllsworth: S25 cme nbs ao atsloin erties 
Pattens Pond, Ellsworth 
Boydens Lake, Perry 
Donmelils; Rona: Wramibeliins Secon wsietoecc a aaccleverat= ole 
Rangeley Lakes, Oquossoe 
Moose: Rend iar hlaands: Besar sec sts cle erie neteyeeoverereywtalerleisiere 
Ohio Brook. (Ayers JuMmet omy eenceeeess aces seis ecpessi 
Little Sebago Lake, White Rock 
Sebago Lake, Sebago Lake 
Green lake; | GreatiBroo le. sais... « Serernororctotere lore tetenierenereseie 
Little Rocky Pond, Dedham 
SANGLI ESF DANN ED YO ooo rs ara micheal ede ete terete tereretaneterste stare es 
Bip SPEMCer Pom, JACKURAM), «cise. oisjeyecme/-reryoreratotaretota -Elcislave 
Notched Pomd, New GIOUGeSHER «oo. ocean icrermejeleiereimninyers cine 
Tai yP OC EA CHD ONG = 5) ao alae ators Slaten leleretoomrenrimar tele eloe enemies 
Cobbosseecontee Lake, Augusta..... 
Messalomskee Lake, Oakland.........2....2.<.0.%...-- 
Ellis and MeGrath lakes, Oakland 
ake George, GRO wl GRA ee on anal e.ccrcyerwicecmeceweceeies > 
Bastern Grand Lake, Danforth: .\.. c.ccsec. = tenesoenes 
Thomas,Pond, Sebago Lake Station 
Bog Lake, McGeorges Crossing........2.000c.+-eeeeeeeee 
Hunters Lake, MeGeorges Crossing 
Hive Pond wReadtel@) =: 22s. ceGceke eae ececemememes 
GreeniiakeenObisias acu cette eso Oene caisson esis soe 
IBTamMe Hae oad bre bra eh cia eae cea = s\n ocean cere eeea eee 
eee Sh. George. Wet penty csoe.|- <cso sae co cineca aeiticcieieceie 
Moluncus Lake, Kingman 
Portage Lake, Portage 
Sian iace Sea ren Oth mcvacarancaneesceceeeeicceace seers 
Alligator Lake, Great Pond 
Dunk Pomd, Bune POM asecomoat ose seme ee ne see see asses 
Tones Pome beth el see easteeesacteece scnecienmaanesicccerics 
WioodssPonmmb ine veil eae ks olen sae teenie 
State Fish Commission, Winthrop 

Mashpee Great Lake, Sandwich 
Neck Pond? West Barnstable) oe cecacis ae aaron -disoeiieeieie 
Lake Quinsigamond, Worcester 
Fair Ground Lake, Worcester 

Louisiana Purchase Exposition, St. Louis....-- ate ayselssetats | 

Lake Massabesic, Manchester 
Lake Winnepecket, Warner 
ENA COM AKe CONGGRGE aa.) coca gacde re sscas sea aeene 
Highland Lake, East Andover 
Crystal Lake, West Canaan 

HPCE Ne iapis arts e ePsini ois el aic\sevsjeisre aye 
Lake Tarleton, Pike Station 
BOW Wake WROch ester sce pcos omiclon po aiee meccieieonne 
Dan’ Hole Pond, Center Ossipee... 0 .2cese. sels ses nec 
Newfound Lake, Franklin 
Webster Lake, Franklin 
Hake Sumapee> Sunapee ssa secmanccies ae seaceni decison eee 

ING WG DAL Ae Bc ctinretateiacs sista oairoambiaeteee 
State Fish Commission, Laconia 

Lake Madeline, Tupper Lake 
ING Wa WOTKOLiy ACUATIMIM Ly Selec Saeniemcideaoneetas 
Tuxedo Club, Tuxedo Park 
Applicant, Caledonia 

New York 

3s —r—) 

Ses 

essss 

ooornwoodoon 

sss ooo 

22 S 
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Be Fingerlings, 
Species and disposition. Eggs. Fry yearlings, 

and adults. 

Landlocked salmon—Continued. . 
Oregon: 

COVERS TE OS (ei) a Oa a = SO ee OS Se ee eel Oe he es ae ee eo a 3, 470 
‘Vermont: 

(Cli GlS) Sines INGA HON Elling, 5 aA Amana aaa COE COe SC OCU A OOSt COS USO SOS aor, Se Se Soseese see 4, 488 
Caspia wise GEC USHORO) on eor= cletalieyala n/a alclolaia\solnla'slaialn elaloll[nle «inl wim ew ele wiellalsiemjeoime « «[nlelee 7, 000 
DyAlousmib nice; WieStMORO ss os able Saja winlaciateiewmtee solewciceeccw ce balesccicwesceees's 7, 000 
eae TUPLE MANVe TAM LENECS, ACVOTIUL |e) a1e/ero)s/oinin\n lela\e/s a/eteta)|(s/e\ela\elole/«/e\s «\clm\ol|ale\s ec bine vieie.e sin 4,700 

Washington: 
Silla, TLE) OW 90s tig og59 sonodaode bosgonegENseceTe aq) esceosocdsess| |paoooemeooeese 9, 980 

Argentina: 
ATEN TIME OVELDINCIGic cj... cc eae mlals =< cme cew weiss mee SO UOOOM cS sec Ged S Sees sees tees 

ING temo ete arate ar state alanis (sie =a = = inion cm otorele sya ieiewielwinre aie eralra 122, 500 27, 290 411, 428 

Silver salmon. 
Washington: 

Raker Dakea Ww natcom) COUDLY< =. << sciccocwm<nninlceeeacicic|cssetmenicuneice DOA Mel cbetemee cae 
Silver Salmon Slough, Whatcom County ...... -ccceewec|ecccecse ce eeee G50 O00 Esc ciee Seon 
Lower Baker River, Wihatcom: County <<< .ececmewseren|sccsesee cee ece a TOO. OU0TE Cackcunee nee 

RO TR Ue een ce cas aeck Sb Stine c Reatie uvlsousevlent tess eeessetos coe Os OBA 68S) (Noes ee seen 

Blueback salmon. 
Washington: 

Sith oneek, Whatcom! COMMS: wc ccc sees ese crccsccen|eceesrciec Pacis L730; 000 Se oacasieeece 
Baker lake sWhatcom) County 24 ...5 cc cececcceecme cece esl ss bawetcre err 2/000; O00W eases faeces 
howerbouker River, Waatcom County coc. ccccee sess eccc|s ccc eccce cs 128 000i SSacerete eam 

MO talleaemeey erate eee ee ot CE Uaioe amatelamiersiviowieln/ereiounl| exentn Sees 3).865;000 Iikaeleut cane 

Humpback salmon. 
Washington: 

RUNES Spring LAG. VVC COM | C OUMIYietearetarecetetutare emis] om mice wie leele iste HO N0O0 siiéecinacwiassas 
Sui Onreek. Wiha tCome COUN GY occ. oka ccton «eenecradoseedseeesscetecess BOVOOE Inamecseeea cee 
IB MIKE Tae SV ACG OT" COUIIGY 5 osm ceicicre ce baron viorwintelé sje Cnwigemesisre cree is 200 deve tcecee sees 

BING beet) Weert peer, eretaner ers cyo tere was eiete ln wo yar eral one nenw in inlos ei vieinctond | Rue mmwcee Oe LAG O97 Wicca cece 

: Steelhead trout. 
Colorado: 

IMIS E10 vaew le lce tetaerc rete wal a clavasessie Ce iciatela cieeraintnl sonorous Mietmcichisicn nach tise clembtiaeuise 8, 000 
State Hish Commission) DemVier sn 20s). cic. cc mcinleetaiwie nis BOs OOO cans cose orcherel ete Siam elevess etree 

Idaho: 
PeanicclOocun MeAlenes: GOCUT GVALEM OS) oo ~ acc iniclaceantern imal eanicn np emcee endive Ee arora annie 15, 000 

Iowa: 
MAKeCLOKODOPIs SMUG AIC: oi. arcleceremim area wtnicscie crore mibtoren lores een Ie bela tie ewionl| Maen steele eens 10, 000 

Maine: 
State Fish Commission, Monmouth ..........-........-- QO DOOR sche ocean see Geewen aes 

Michigan: 
TESTS es SRS PU OLGA PILE fac aimcismts miu potetets icte orcteretolato!e niall ciere 
Higsinsmuakes ROSCOMIMON -- oe cecicecn cose ence cece 
Lake Superior, Tobins Harbor 
BATT C Re Chay DSU AGL = sere heal mare ee oetinitelm rm eienelere slater 
Grates isis COMMISSION, Ee OUUA CES gsc cero are cise lem son null oem epee ncn ce cilteeecre a cere sere 15 
APPLICA ING SAUNECE 2s \sccecceenwiem civic moevewiewviee sees 2BVOOOW Edin wcweewnlemocccerscceac 

Minnesota: | 
Pike Orer kets pO UES COMME: oe ca be acta toe icrs's Wan CER nin eealeten Peoksloes merase 20, 000 
SChill izebencons GulcalTial GOUMtY suse ce occ Sone bene eemeeecer Bee pene ed 18, 000 

Missouri: 
Louisiana Purchase Exposition, St. Louis............-.- 26; O00 Ga -cdieurae sues 250 

Montana: 
BASIMAOTE CHE Am O WOM ee sic oe kis claro atcicrcyercieralo tte slowret are Lecce wer surebnlleemiete dees eare 15, 000 
Has PBOUMMeTIOTEC ka blp a AE DOR sa ccuissraierse tie Ae aioe <:2Iarl| sain sR Wek eet ojenteeeeteerereee 10, 060 
BUCK Lexa SMO sibs UD E vere is eo erate Simone clots cistal oratat w erere ia oln1 3 sector wis wien ere siete elma mete 15, 000 

New Hampshire: 
State MishiComanission, Concord |... engi owewew cree ie 20: 000) Ieee seere ee alga betiweh ns cee 

New York: 
Muxe do) Club; Mixed OwPawky - <2 je aclemw cele ainane es eee 10! COO pice e SER OSE tem ewes e 

Oregon: 
OV ea OLE OK MO LOLLG weep ieee se stole oro 5, -/aicie or antaeisiseuviel | sa we SON RUN unas 14, 132 11, 090 
ROPTICURAVER POLE IRAVET SUBLLOI . crsjermncn:oiufo ior ajwiototeoierela|| wie wale» leis a siciaie Bi Oreos sect eas.cii-ce 
ROE V BCE R VOL VABLOLIS ete nis cs eras wists wieivice eters wine slaioialloste nie woslu lwo. e views I OOO SS kcS sen cease 

Vermont: 
Vaio ni ola alate MVCN TION Ciaiacte ys fain oraisie a oiclajtelotieeetreel| oem es emuareeiel emcee saeice 13, 000 
CEVSI INES RE ablOMbpe sae ae ec ccel aorta oa eirala cielo ra euler Race mie Rieter we ieleninreyw;sieioare 16, 900 
Sleepersikiven near St. JODUSDULY = os .<5 cece on coerce pe ooleecemcine cca celles, lao ce eels 1, 380 
Caledonia Trout Club-Pond) St. JODMSDULY: ~ cise cn cseule ccs a- meee eee sfoucculesvreuee 5, 000 

Virginia: 
Rieedi Crear kancHn Wiy,GiaG yihbes oso) a cilacirst lac tor clnleinioro eimelom cine ince loi hive eeeeaieue 4, 000 
DAG econ IORCe ae mee een cP ai. ciaaicralers cialaee s/o natae cee nm ie em isicwreioll ms arculelakiweienieteis 8, 000 
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Fingerlings, 
Species and disposition. Eggs. Fry yearlings, 

and adults. 

Steelhead trout—Continued, 
Washington: 

Phinney and Grandy erceks; Skagit 2-2. - eee a= ale soem ee nies aieisiare HONOOON | Si Resteeee mete 
Argentina: 

AT Reni: GOW eLMMMeM bres\ma cle sia ate lee me /= elal= nate meen olin latn | PAUP M Se adda onoson|eomsnaacacces 

ATR T a eae ose leusicicta cic ls aoe alsiovosa > eteistoteleteim nic oe else ielehinte ie etal 161, 600 102, 705 230, 485 

Loch Leven trout. 
Michigan: 

Intermediate Lakes Bellaire. 2. saca-Senewe wniciwin cine wie aivtel| siereele serene ers 118/000: |aaeeseaaeeeees 
BIpsSuUTeCONVRIVeD: pln Gia IVLV Clee pee ecco cince eee amas ee ee 20;0007| 222 te eeeeeeeee 
Mish Pond) Demolt en aeseeemec ee eee een cise eee 12 
State Fish Commission, Pontiac 30 

Missouri: 
MOUIsianays Purchase dx OSLGlOM yy Sba MO WES pe etre le ate lale at || aralainlsleletetaretartate | etetet=)=i=)m (=a lal =(=t 91 

South Dakota: 
HishweonGisROUbaixcnc- a. = see esate sae eciceciee sree teil raaaisenie sree 3,600! ||teeeceeeoeeeee 
ipcaviernCreekuphttalo Gap seasseee seen eee Soe ite meter eisiete l esjeinete rote terest 10/000 ' ik Se eee 
Rapids @neckesMiys trae seen e aes em ine aain eee eee elle etatcieialere neta LO SO00 (Pe ae cetera 
Lower Iron C peeks RENIN OSA. ents ace we tee amici eee ieee 10; 000) |nesc.ce pene 
Spearfish Creek , Spearfish Bie Renee ssa eeenne s deceacelsie in se elos re tee 7, 500 2,158 
Sunderland Pond, $ yo nIh Oe eee om AGA ene aaa sodceaeso nes |sonboaadboucse 3;(000..| 4. Sees 

TRG tree tres epee ele ra eat te apne faves Sera ate levee afore evetele wie iis a lwiovere ele osele 1 dake areiah sicWabey cre 182, 300 2,291 
° — 

Rainbow trout. 
Alabama: | 

BibertasbalkenGadsd ene assc aces ce nee = etree ee cere ears ee SoBe arate le Aeyst ee eae 400 
Overlook bishvrongd) Mrentones ssaseceee eee eae a i ee Wareracitayeeteeyearare joveccemenemene 400 

Arizona: 
See TORO Rol WeSC As onodsoosaeadeoo so poceeosE a yonb lScsonocoonEccdlicdoecaoqsne ans 500 
MiveOakaGreekewblapstaih <tc aaecen cess ceeeiscolesescters |Scmapooceosucullaccesceasoccec 1, 000 
Headwaters Oak Cree k, Flagstaff 800 
Onl Creelkeeerome. mea nscew eeie-ctae creer le seisthies sete elects 2,150 
Wiestibeavern Creek WienOM eC escennee oes mae Neeere cee seal seems 650 
GleaiGreeleyJeromre ae we ors oye Se ee eR Re bree See See tall oelaeere te ieaalclote ete 1,150 
S\emnravene Chyselic, AieiomS A Se Asae cA comonodensd sasccoscsnallesotoccccodnes 1, 650 
GOOKsPON dC WeLeSCOUUE eames cee oe erree ee ere eel ee ee meen ete reteree etna 500 

Arkansas: 
Spring Pond, Earnharts.......-...-........------------- Wijsfors a cielers ciseiey \ecaesssoccperniee 300 
Sjorauncelsinen, Ital oe Eee nO one aceon HonsaUS sop Awe scoolloooderEcasuesS WeSeten meciee sete 400 
Allens Mill Pond, Benibonivallenncnc a2 hte nce omeetoersetee elle seem ererelar= [eerobe aystofelaihensie 300 
HishADOM dB entOnville teres osc s See eden ec ud seem. teeta [snes cn cilaeee ae 1, 000 
ID ihoym(Chfersiica Cae Sao AMA pE reno EOL aces ea Sede sec sass Cedocacnceoton scocuepommedac 1, 000 
Spring C reek, TE YENICCh UNC ee are none Cae Ag einen B ny See el habe a ten reeeal lhe cadena isi 1, 000 
West Fork White Riv EDMBrentwO0d!an ssnaceseeee eee sweee | oa etuiwtclctere ee eaten ae eee 800 
Mammoth Springs, M:é unmoth SPLINES e vise eee Wic.am ore sie sia oe |i; Sree sieee eee 1, 250 
HMishyeond> Bellevalles eee niceesee seas meceeereeereee es Japhet deere | 10! 000: 422 aatakeessce 
Fish Pond, ra theldc sees acces ce beter mice sols iew ef aleiserteremios tees | 10, 000 oss Ses 
Spring River, Mammoth Springs wbintaeferileve roses oi ecleyalaiall cieteteialaiere etayoretene 4 fol) seis Apicisersac 

Colorado: 
SE Viral nNeReserviOl iO Sierra ans seit sears ie ote ee tniel| esaleresotetavetatattetetall tees mectaratetotemeterel $00 
North Fork Frying PANVRIVer HHOMAS WUE mean cee aa eee cee ee eee | Se ee eee 1, 500 
Frying Pan River. b asallta coe eee ene eee saan Ine eae isos Rene et 1, 500 
Upper Savage Lake, MOMMA WIT eis Bee ecerectc ec miccicarel eee joevers ersieters [vais aiares| Naceiste tale 1, 600 
HalkerCunaliReservouraWiam sor 25s: eenpeccte eke cicn els ee emrerenietaciee tiene rane RS 1, 500 
Las Lagos, Blackhaw [re ate ee pear a ee RS ae SRA, 123 Ss cise ARCS Oe ae 800 
GunmisoMeni vier Gunmisoneasse 5: ceeeesemeee seceen acces Poe Sr eee | a ste cat 2, 000 
Lake Hassell, Idaho Springs ......--.-- Gi Sie wie ieie a bck (cies at ial Calero ee Weeetahie hoes oey els 800 
Clear Creek; Idaho Sprites Se sacs sie erslowere een celeste ree Paoanuicemis cs ee 1, 500 
WaleRi Ver ld ahoi Spring sresens cence eee eieee ee eee Jocetececeseeee fettemenecs seta 1, 500 
ROMTIMN SMOTKHRLV. CL PASD OMS a pines rent ateia ee ester niet lsraaieistte see iioe [ae ear micievetc tae 1, 500 
Isher Uavonanh sono’ (Uh y Ibo Cho Banna Saaoasosasese eos seos sanb ooo a sssca|sason dooscasue 2,000 
Gastle Greek Aspen eae ne cma G sede cee ee cic ee ean aeantemie eine TEAL ea CULES 2,000 
Jefferson Lake wvemersom =n. ances asses sores eine ba aiars| eel temiate creer Hale Cae eat ad 800 
Gibson Creek, Webster 1, 500 
Platte River, Webster 4, 000 
North Pork South Platte River, Shawmec......-o-+---.-|acseeee= ee see eatin a Pegs ety 2, 000 
South Work: PlatheRivemscrc occ te eis ohare ese tere vere se ree ral Saree TOES isons etevare 2, 000 
IPTabtesRl vier BOO KGIG Gs ape acre es crere as = rere te ere aie ce eens eer yates orotate ete tel oie eae 4, 000 
Grand. River: New eastles. 0 ycccesc die wcoltcdicec ce on co owis | rote ecre are eee erent 2, 000 
Harrisburg Lake, IN Gtol wats Det ee epee ee SRR eerste A bow aos St on eee Hee te S85 | 500 
Miake.O COMO Win GaP Bw BiVacrer ata oe cere re reece rayne eee co ee teeta erent 8900 
Cottonwood) Greeks Ridgway acc snes soe ecteeiens Se eee alls aera oe ere |e iret ieee tect 1,500 
North Crestone Creek, (Obysc1 000 ean ey Se perenne cel Eee eta Aaron idlipcon aed odcor an 1, 500 
Gly devBonds Clyde .c s)sse a ees yte es ee eee ee ea eee] aerate acere ees 500 
(Ghhoikiriconat Whey) oy Onnasleh duo) ese Ne eee In aoe ola) Soe Ans Cooley Ss Sino D Boo aS 2, 000 
BeaverGreek: “Glyde. fa5. he sew tcre mins Creverate ware bs tales Cfevavetate | ce ener trees ie eater ohana 500 
Fish Pond, Glenwood Springs. chee cacaaeectan serie eee | ese ee eae | Ht eeiee eteretere 16 
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Species and disposition. 

Rainbow trout—Continued. 
Connecticut: 

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

Georgia: 
Kenesaw Springs, Kenesaw 
Tibot Creek, Turneryille 
Flat Creek, Turnerville 
Fish Pond, Jasper 
IMI Po dl -Pin Clog Ts ala sh = ois 1c rac sie sineiaisieisysie,eteeissisisisisse 
Pinelog Creek, Pinelog 
Tiger Creek, Ringgold 
Chattahoochee River, Clarksville 
Blacks Creek, Mathis.........:...0.--5-- 
Fighting Town Creek, Pierceville 
Walnut River, Belmont 

Idaho: 
Crystal Lake, Hailey 
Bear River, Soda Springs 
Raymond Creek, Market Lake 
Spring Creek, Pocatello 
Clear Creek, Pocatello 
Fish Pond, Pocatello 
Camas Creek, Dubois 
POTtINGUPRiVerwe CDDICR. srasacaceaeseesice Hee ees se cna e 
South Fork Snake Creek, Lorenzo 

Indiana: 
St. Marys Pond, South Bend 
HATMPLOMG DG. eL cee sre aseiinssescicesisk ecimcieciseeeee ne 
Trout Pond, Crawfordsville 

WOSANSPOLbsacccsaacsecweesses cece. sane cscs 
Applicant, Bloomington 

Towa: 
Yellow River, Waukon 
IRAGLeTSOM Creek. Wako «occas cccisieriscee eine meses 
Roberts! Creek iSt: Olaiac cas aeelso-cee eh cismaseeeececiceee ss 
Cox Creek, Strawberry Point 
Sto ouity leh diol ora Sh NOUR oe nmeesosee seronceseoeesenece 
Trout Creek, North McGregor 
Bloody Run, North MeGregor 
Kramers Pond, Worthington 
Fish Pond, Winterset 
Haskell Springs, Fort Dodge 
Bll VETACRECKAAVy MII KOMEe costs tsaee vissete Sle sioieeinibra ble sisi, eles 
Williams Run, Waukon 
Otter Creek, Colmar 
Canoe Creek and tributaries, Decorah 
Wexiord Creek, Harpers Ferry 
Maquoketa River, Forestville 
Spring Branch, Manchester 
Arnolds Spring Pond, Cresco 

Kansas: 
Soldier Creek, Topeka 

Louisiana: 
Lake Marie, Natebitoche 

Maine: 
Canaan Lake, Rockland 

Maryland: 
Lake Ford, Oakland 
Brownings Dam, Oakland 
McHenry Lake, Oakland 
Spring Lake, Oakland 
MeHenrys Lake, McHenry 
Star Bottle Creek, Belair 
Cabbage Creek, Belair... 
Hollands Creek, Belair 
Turkey Run, Rockridge. 
Bear Cabin Creek, Foresthill 
Sink Hole Pond, Cumberland 
Mine Branch, Meintire.. 

Maryland: 

Sel oietetaymiapalalctatatalatio snlaln(alei~intatayjat= (= =ilbetsfmini=/alaiainl=|laie tele 

Rockvale MrowiRUNy ROCKS: .\eccccecscssaecseceniceccins 
Springs Branch, Williamsport 
Applicant, Baltimore 

Massachusetts: 
Whittier Pond, Whittiersvilie 
Quinsigamond River, North Grafton 
Fair Ground Lake, Worcester 
State Fish Commission, Wilkinsonyille 

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

and adults. 

Rainbow trout—Continued. 
Michigan: 

LISI ay 12Yord (oho Acomoehnorsy 0) Week oe on asnos5ceomosonoSDSeeTot= [aes ore aoe el aed a 
Bass Lake, Iron Mountain... 2.2 s22- Sie coon os ee eee ain nim-inini=| element =a 
TUbioymebo LC Olney roy aawh ech (Ob-ak0 tel ee Gop sseeoaoannonend pancsenecr -Se- | os s5= Sebo = 
Spring Pond, Spring Lake...........-..--. 2-2-2222 22-2 eel eee eee ee ee ene |e eee e ene e ee eee 
McCutcheon! Creek, Crystal Halls -....--25.....5-.----- |'s stersia tare ev cverae eal he eereeerer ee ae 
CarletomiOneek, WiOniba ewe ease e cine rs nem siete = ee enieicel=in PRE ae sao Rcice| Herne Hs Ss Se 
ATOM RLV ET, MLO NIOUMGALIS « s)< ae ammo eminem in ate mini msi min Wacideetioscakerel|asoecssfarbeoe 
South Branch Au Sable River, Bay City .............--. ReCeeniadomee= 40 S600)! 22% gaat 
Spriug Brook Trout Company, Kalamazoo......----.--- ZO NOOO | ee epeteei nies ined sateen 

Minnesota: | 
IDSA RT isi LO eiNn ee cose ngose sea sceroScooRo aoe ee ecteruereare te | 135400 cl: caetmmteeee 
Stateubish ConmmmIssi@mr est, obese se neice ate ere mien elere all aie nye foamteneseste cabal 1a atl a enint 

Mississippi: 
Hishalialce *Corimbl setins sess seeces = cee ee a nias Saleteliaia = ata ersielsintele oialnteiaietel afin i='njejmsm/nlmiale l= 

Missouri: | 
Mill Spring Lake, Humansyille -../.---2--.-.-..-.--.-.- Woden sionsen's lie seeste soesee 
Meramec River, Salem ..... paket ode Ft ei ye meer ccs ee ene eee Pipes Snes ee res 
TB fepauael hes} Je by del exoyd (0 el O[S1O17N AYO) Nga a IINEn ene An oeSaooeraeee bdocsososadenc| oer r= =ro =: 
Fras Miele MIR OM <p ctate cicle wie ems cle =) i=in aie ni maim lInanccacegeuede ee ee ae 
Boilie Spriggs, Arlington —---..--.-2---- 2.2... - eee n= (Geapeomececed: [necputeveeisceets 
HELE vee Y Tb MeL, INC WDE E = ore isistoe mine ae wie nian clatata = elnino tat aio aia (elntnt == 7, 000 
Meramec Sprmye St. VANES 2-42. os sacs once enema ciccenas He icicle Miele ee ae a ae aeecsiees 2, 700 
Blue Spring and Brazil creeks, Bourbon | | 
Saltpetre and Spring creeks, Stamton ...-......-..-.----|----------- 5, 450 
indus Creekaio ta Clann Pee se cteec= secianiecie cee = cleiclelnremie | Seeomenoe Alte 2,750 

Sjorabmyepl overly CXolos aan: ba ERA ae SORE BE Oe Soe oRe OCU ab sacad aca Seceoenonee 4, 025 

Schlicht Spring, Schlicht Station .....:..............--. | 
Swed ebore ac. dteee nace cnc cnsceaceee nee | 

McMahons’Springs, Neosho ...--2--2-2--ssceces+seeee es Noe tees Sete [hae ie Mee ames 
uake*tHatHa Tonka, Ha Ha Tomka..2....-.-..-.2.--2--- 
Louisiana Purchase Exposition, St. Louis..............- 5 (000% ase acts see loca ebse meetetete 

Montana: 

Blacktalsbeeri@reelk. Millon) ces scincen se eons cei pe eedease n= ae | ae nee Cee 
Melutoshesprime. Creek, Wed wROCK =: 29a. osc 22 cae = ele alae an melee ee Lee ces secre et 
South Fork McDonald Creek, Lewistown....-.---------- jepnocese === 2== eedearoncee sr 
Bic Deer Creek Wewistowl....-.0---sesosec- ss cse econo Ie ena IT 6 Mesa eae 
Weanl Nestibom ds le wiStOWll «<<. ces- ccenccricecaeceus ees [Bact eaeeees | Sopp ee 
WVhitmore dake (Gola Butte... - 2 << ons. ccc ee ee ne ncess ess | 
Troy iz aie ISIS) oye) Re OR ee sop oqor coos Seesoce soos sane eee oeCE ee lincHar coerced eae 
Wemipsy Greek NEeErMVOCS es sec ces -c cet soe a msn aielo ome cee a eleta ciel oie ol =e ol ai ctnint infest iae 

Nebraska: | 
State Fish Commission, Long Pine Creek, South Bend...) Bil, 0, 0a aca eacrias ae t 

New Hampshire: | 
Pond andispresmis; “Potier places - 22s. a= ocisn so deere 
hoonlawe Pky Mow Oees = 2-22. < em o-oo cecil ee cee | 
MIASCOMAPEOUMERs OANA Es 2:< 2)e 1cisiei> oie ciate aal=ler=|=lomla) seni =i pe haeene telerik a ea a 
HSINS TASS HURKET OD) OVE etna cece = Si-nc eae emeainie reo min eee anemee ae gets -ue ass: 
ake Wentworth, LUUGSOM: fo. eclecs sas secce sicice aclciseicinenie RAMS RIN ss Se mie Laat iens laters teh 

New Jersey: 
mune Ue in ofolcene (Orr td ra nho Le AES Se werent. Soa MeN eMCna ao aemeumnm eo does jammesocoe 5 oo 

New Mexico: 
INOW Fold ey aE RON Re aIN RD eae Sogeoses soo ocoKosabeSdeods 
Mish wPOMes WO OLSCVe ce seeeeeeetes tlie = cise ete =o olecale'= 
ShomannveN ee vasi eile (oy (ewe eA a ee oS ao toes eo | 
Bonita Pond, Capitan .......-...... I Oe ne ees eee | 

New York: 
Mimo Aelixe WCE RGM elec: ome ok 5 Ceiba emicte elereiieclele | 
IME Wy MOT EA CIty ONG TEE REERIM 2 2 /-clevcle/sro ae ee iesisieiseiee wince = ole 
ApPpLcAIt ABELOO KYM = <5. -- <ie~ se a -- Se epaneseoadeaonsnS 
igayalncknati tes MOM pape cece oce secee. ppoarececoconc oscse!| 

North Carolina: 
IW HUN Eto aKS El Bion 0G] eae ee eee Sosa Stone SpocoEaeacee 
ish PONG AVS GONEs: hecece ace Jcctisine Seceereeeseice as 
Givaynth bin ey d Urabe gad on pam noose Been SnashocodeoaeeuEs 
Bald Creek iady MOS Valle ee teiers <cis cise opie cae wi nin le! =ininieseiare 
WishtPon Gasalntlapeaaasec ese car oe eee esc aee se aiseieetos 
@CockdillsCreek “Waysresville: 2. ses. sb 252 ccce ee seeee 
Harm aANsiereck a MOLus ae ccc dele cia oe oe aalesi iat elaieroeietel ate 
Steels: Grech: suOnisuecoacce ceemen cece see coment aeectee 
ILOris Mill (Creek Wong s seece. 22 oe. sence crtccccleecic oases 
MAP LLesR Veh, MaOLUISice on osme ne eamecnaccene oceans see ooseee 
Pole Bridge Creek, Cedar Mountain.........-.....--..-- 
Buckhorn Creek, Cedar Mountain ..............---.---- 
Cléari@reek (Cedar MoumitaiM oc cecse ccc sseeeiaw ater 
Taneloi 1etonGh dayrenendel Sheers oe Soseeseoneaocacoooroecs salsa 
Mishseonds MM MKetOM soe. cect aecie ssf ct aise reelseeieweisara 
Mitt eukivienn Grae) ccc cttelerarces cre cee sete orale este wielaielnioierals 
TOTSL oy TE aKs | ExOMG elo oe ooo sop oonpoecoscesdcS ssemcuCd a)seeee cere eee 
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Details of distribution—Continued. 

AT 

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

Rainbow trout—Continued. 

North Carolina—Continued. 
Thipps Pond, Greensboro 
Campbell Branch, Maxton 
Schaley Creek, Elk Park 
Bull Creek, Swannanoa 
Lake Woodlawn, Marion 
Armstrong Creek, Marion 
Ball Mountain Creek, Marion 
Toms Creek, Marion 
South Fork Swannanoa River, Black Mountain 
ITE Grn Gin GEO PAM O WS a coo ja lorie sini lay rar wraereroyerd aj oraerese 
Trout Pond, Flat Rock 
Spring Pond, Littleton 
Nantahala River, Nantahala 
Queens Creek, Nantahala 
Lig shi oe ho SC TCeNeG 8h rahe 0 [aan eS 
Lake Toxaway, Brevard 
North Toe River, Spruce Pine 

Ohio: 
Cedar Creek, Springfield 
Fish Pond, Pomeroy 

PAVE ARG Ee oe oe ee See per ee oe oa 
Artificial Pond, Dennison 
Spring Lake, Sycamore 

Oregon: 
reyouribavegsl bbe sav elated DYN ILGN SSS = Rete eee = ae ae 
Rock Creek Lake, Haines 
Meadow Lake, Yamhili County 
Prout wakes Umma tila (COUMbY.£ occ cece meee eee eons 
Clatskanie River, Clatsop County 
Necanicum River, Clatsop County 
Clear Creek, Stone 
Meadow Lake, Carlton 
Fifteen Mile Creek, The Dalles 
Catherine Creek, Union 
RalinnoquerG@reekseiaimes o-oo o2t oe ons snconmceonhe 
Grande Ronde River, La Grande 
SpLin eee Onc aeAlibaniyee Socmcc i wen ecewe ceo onc ce asses 
Beaver Creek, Albany 

Pennsylvania: 
House Creek, Pottsville 
Woodard Pond, Columbia Cross Roads..............---- 
Spring Run, Mercersburg 
Moll Hollow Run, Mitfhlinburg 
Limestone Run, Mifflinburg 
Weiricks Gap Run, Mifflinburg 
North Branch Buffalo Creek, Mifflinburg 
South Fork North Branch, Mifflinburg 
Raritan Run, Mifflinburg 
Panther Run, Mifflinburg 
NEN (OMEN, JS TTST A Feri HIS re see re a a 
NRE OM OEE RO VERT Y S19 GAVEL OM es are cic = ele ae coer eereiey nein ceey se rer 
Orientaeeond tairehiamec: ye ee ee ae 
Spring Meadow Brook, Bedford 
Let eriaa etal ayes, sel EYOTA 8 aan] ra 0G He eR a ele ey eRe 
Kast Dyberry Creek, Honesdale 
Brinks Brook, Honesdale 
Sonners Pond, Honesdale .. 
Small Stream, Elkins....... 
Sundrop Creek, Hamburg 
urna ce Greek bra el eee ee ote ta oe 
Thomas Creek, Maria Furnace 
Baigley Creek, Mansfield 
Avery Pond, Honesdale 
Rattling Run, Gordon 
Buckhorn Creek, Gordon 
BiainshnuMZCovRond. pAICOORD co. ca. on caao ase eeceoeee 
O’ Donnell Creek, Carbon Center 
Mosquito Creek, Williamsport 
Cove Creek, Bedford 
Elk Run, Johnstown 
Anderson Creek, Stewartstown 
Bowmans Creek, Tunkhannock 
Dark Hollow Creek, Tunkhannock 
Wild Cat Run, Tamaqua 
(ei VAP RUA IMA GIA Ss esa esa. ccc caccmancenicccecselie ines 
Upper Rabbit Run, Tamaqua 
Busby Run, Tamaqua 
COAL CRS a TEE Ce ee I i eee 
Beayer Creek, Tamaqua 

9, 00L 
81 o 
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Details of distribution—Continued. 

Fingerlings, 
Fry. yearlings, 

and adults. 
Species and disposition. Eggs. 

Rainbow trout—Continued. 

Pennsylvania—Continued. 
KneamMers RUM Paya CU erste rrelate elec sae isle saisiete elelaiel= 
Falling Spring Creek, Chambersburg 
MiibutanyyOt ROX WU SVORKe tases sats eee ec issisinisio cies 
Dingman Run, CouderspOrtan he. = eats siais ae ele lena isieiainie'= ale 
Stream andiJake: JenkantoOwil 2s. 6ececise ees ecm ence 
SiliverCreekalS Ge Manyis serincacicincieac ootenatesicee arocisisieciae 
South) Forks Powers Run, St) Maryse. i222 5222 sse.. es -- 
Norbheborks Greek Sts iManys. vasa ceteiesiee inceenee one 
Ka HOrkaCreek, St. oMary se) sce cir ssecen aces cn cemereeee 
Wiest, CreekeSty Marys = reo ean sols oon one occ cee ayeerle sie 
RY TMES: Creek mS ts Manyss acsie hess fem vis oniepicecmianen aces 
Black Creek Trem Ombre sae cae wise e isan lores eleinicie staal 
ColeriiCreeks Trem Ont eeysewe see ees one cciaea emails 
CabingBran check eller ieer ee yao suse ora cecil wae wereene 
RatilinssR un Min ers valle secre oe cee cae sce oe eee 
WaireelersRimmns Mamersyilliescceissep acer seers enicectecies 
West Falls Creek, Minersville...................-------- 
Deep Creek, Minersvilless oa ac cies <iecsje ae sce cess selene 
Spring CreekiManhan oyiGityj-ncce-o-= sae sccistenscciceeee 
Nigger Hollow Creek, Mahanoy City...............----- 
Messerskume Ma hanoys Citys acon es ooeeincmiccissitie clele eisien= 
Broad Mountain Creek, Mahanoy City...........-..---- 
Mocust) Creek. MahanoyiCityies-eamcce emcee cle esslecistnecis= 
Moll Stony Creek. Mahanoy: Clty. jyoe8 -me-enceioe ccm er 
CodorasiCreekeyMahanoys Citys se. cece seacineeanecicitaccian 
iKerellspPond Mahan oviCitys-escmeenernceceeaetemneacers 
Little Need Creek, Mahanoy City.......-.....---------- 
StilliCreek Mahanoy Citivas. cemicctscs ss e)=staeleei-ieets eterna 
Brushpvalley: Creek Ashland eo oo ose eee ninci tee ese | 
RoanneiCreekAshilandisssccasccescecoeceeesiense dooce | 
IBUCKHOTMICTee kK. ASHLAMG! seje lars crcleter ener eee eee eee 
GlarksiGreekjiMowerCityisssocen~ concen ec eee mena oes | 
Creeksamdepon Gd Rowen City sscs-.s0 scsincisseeia ace mianer 
Mavigun Shenandoah nosso. sent-picmissesieine ee ceeee 
Waste: House Run; Shenandoah: .05..4 ...0ce-s-cs22ee- = | 
MaunelCcreek.) Walliaim Sport ee cimsercniesi-csieie esis es eeeer 
Fishing Creek, Jamison City ...............-.- steaesecnite 
GoldmineiCreeks Goldmine) so: =-eececcee ee ceeeee 
WolfiCreek: “Pottsville sc oceans te ecee seen scaceecee 
Werden: Creek, (HUdsom 22205 acidic cece civics eicieeeese | 
ShratiersiCreek- sud SOM fee sac nes cosas eine ccleminnsise cities 
Picecon Creeks amisOmiGiltyaerccacec: seme cmiceeceectceeies 
Panther. Creek) Jamisom (Citys. ccc e ces ceise se sle sce e 
Agua; Nueva bake wROseO ale sc. 5. oie eee se tesiaeleae 
McMichaels Creek,,Stroudsburg .........-..-.-.-------- 
East Branch Run, Henryyille..........--- SB DOESTSOACOS 
BuckhilliCreek(CrescOvsceec oes 6 se cceee sete sce ste mees 
Paradise Creek, Mounit POCONO! 2: -sese-2 cess since = 
MivervMile: Creek ehalkcerATIely a6 a Aes sent eysis els Miclere\sniaete 
Spring Creek. wwayine County a... 2 wc castes a ose e <inicjeiereier 
Susquehanna River) Wilkesbarrey so. ceeec. -- ce see ne 
State Fish Commission, Bellefonte............--.---..-- 

South Dakota: 
Tributary of Whitstone Creek, Bonesteel .........-...... 
HMIShePONG MUTCIKA eee secs onoces astecien coe ciecceee cee 
SpLNSHRuDPP Ona Galemanre. ses ce esicceeen cere te cmererr 
Rapid Creeks RapigiCity: 2 ae o.oo eco ne Saeimecceecmecceel 
WeenCreek wa prdnGityan nad secs oececele~ ceca sireciomeete 
BeEaVerLOreeke uD Utalo Gap sce assure cee Genesee on eee 
Cascade Creek CascadeiSpringss 3552 222 es ee asec al aan erererciase Were icteave weeretaerne 1, 000 
iRedvharth:@reekeHenmosacn a. 5o-csoc cee tcos co econ enon ee eeeeee | O00 | aes eoseeeee 
Stuneis Parkdale (Sturpisacses cme esecelsince nme cen HOR SO See D000)" ca aes 

Tennessee: 
HishvyPondiken tomy a0 eee <sinsohclete & wis Siero eee sietee elec aleve Ses ce cise EE eee ee 900 
Drakes: CreekrAv ond leis cous. ce cca ceeec eens aie cena lemon eaierae Pape Sm eS tote 700 
Greenwood Lake, Sherman Heights ........%....:.--...|..---------.<- Agee SE SoBe OEGe 400 
MishwPon gy Arthiries sete ee rece woes eee eee eee peaceeeee | ees eee 600 

| DOERR iver ELAM ptonl<eaeseiacs assis ciken mee ne ee ceases Woraekiccare ae 
Mittle Docikiver Hampton seis tee anee nce ena cemioeeiias etaece cial te gee Abit oes ose 1, 200 
LU DHD YL erah oVGLA Dibb alate, Sato C me SA CSR OO SOE GaSe neo nat aeor cons Ne ers Ea ee aS pete 450 

10} 010 (eid We ne Soe BAS anes aS OBes RE Hae ac tad bear oosebactons 
Roam Greek pBle wins |e see ease ce eee eee eee ee ee eee ee go 9 eicerr ane i, 200 
Ata fegsn eX Os gered antl Ben Ai 0 fe ep een eC Rae Rania eC mu ep C pene ie jeperite oy 4 air Pei! 1, 200 
IBIFIOLEE RENEW DOLL eee ae see eee amet iy gals Seer RL 1 ale ce Sk el | eC ee Ns vent 2, 000 
Meni Creek Gano cce cee ws oa ne wena ee D8 See hart iaiotetmail eh eieiare cs clereiee eater veers eee 1, 200 
HeditordjPond Tiulllahomeas aacce sere sec eens cese all seeeeeieretotions (ee neat use 200 
Sprin se Branch ibinwane ss. ccs cee Oper Sees ee Gee eee wee ee eA Sa oN 1,415 
BUNnisis ran Chm Cramalelll ieee «teria trices cece tein casaetiaiee PR PTR eye eateit Salt A ie 1, 000 
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Details of distribution—Continued. 

F. C. 1904——4 

Fingerlings, 
Species and disposition. Eggs. Fry yearlings, 

and adults. 

Rainbow trout—Continued. 

Tennessee—Continued. 
Teel EAA, Che ya ll 3 65s daqscqdosccosoa sce CAsesnadns| SRReSeeosOADen| heseseoanescsc 1, 000 
PankaibracieOran delle sect ee enero ene aes none eee lens acer: [Bk santaatee ee 1, 500 
BeaverDamCreeke Cramngelle ccs esti iacne as cciccn ec ceccies c IER en Pee et ae Ra SSeS 28 4, 960 
WOVE CLEC BUCKEYES: snaiseiicaes 22 fNacmcisise cies ates emcal\tieswesies sejcidles SHB AEE cance 1, 200 
Ghineworee kapkalmminseraeneneeeeeeene ee eee eet eee A eee en ae eee es aHese 900 
PAD OM GERELAVC LLEVA CG ayteys Scr aise artegera oy Sis sre Sees rere | Mize Sins iale, dice evellib ore seatate s omisaie 300 
Dues IROySHD ACh) nie ONE eR a ean a AS ocr ocobod nee encased oe bene oasetaerce |AAcRan ae ranoce 400 

Utah: ‘ 
ADIGA Salt smake Clb yin: sale ciare crm oe eels aes si aece tel Dor OOO (F cew cere slertacie seater sees 

Vermont: 
AC ke POMC OOOSLOCKS rem merino siete sieves src= oe ale sie sista ss fie ete lore cin cae sinle'|(e aie stmsieim mlaveleveie 16, 000 

Virginia: 
(Greats MANIG ey S PRIMO Seaseee ee see isms olen Soleo erie arcmin es meierellletiete cis eons ae 590 
IONS Ha ONG IBEMAVENG ANS eee as BORD eORSSOe OSC SOS OC na BABE Stase Gorn Scabose a= pee 500 

CamoOnpROoddsecemeecmee cater Ade che wise as sere el esis oe oe eee all etic eevee nisms 300 
FRERETHNG DSEV UU MBEULLOVevil GC mee mutase este vat clerrcrare ecrsiseree eneie [ ioe ercete ener all ele tei asia vaieie sicie/= 590 
GOOMeyACree kes rOniiMe Oa lesa enon cele nom ot cra aerate lev eleasoio: ciate me taierail ote fevers sia steiata ner 1, 000 
ivtle NortheRivery Harrisonburg .-. a. -<ce.s-.-2--s55--- REE Aste Pn Ree eetiaa = gee 1,000 
Hichiandynerraceica key Harrison puree. soc eas ee aeeerice | wee ciecice =~ cetclleelerticle. cleln/.s/= 300 
Dever PEL ALEISOMO UP atm aslreminvehe sae coerce ieieie create ates aries eiaeckarelllalaye wisiete =teteiais ese 800 
IBC eVUCE COPROMG WBE WTC cece eee eee tee eae een een Rome ween ceciclemies 400 
Mats CTee Kea WHC EStele smear ne erie cae oe min a ccc oul See ee hie se oe teiel wa tisiele sin etielete 500 
Wanclusejhake: Winchester s+ s--c-se- 2. sosssaccee ssecce. [Sita Panella se ncaa 300 
SrakerDensenee eur beUsierae msec ct mich accion eens ates ban cms cesioee llaiemelc sisteiee prot 4, 400 
INoribi Creek wimidian ROCK oe. so anon cc ee ck ons Sone amen |S eae SSAA ese eceenines 2, 000 
lhithverBurnlevaGreek: eA COM: ace =< sees fece ccs ce eiewe| ie sade eee oell ete eieceiincee 500 
Mplieereekes ChulinowalCwacnm ment sicinec cceees cocbosccde conc loots cetecsebealtaesreeence cee 500 
IPSUM JEORAG! TBO RG hint hee ee So egetaG OC OSenBRCR BE On mone e| aeceeEe acre cs scoop OARScsCre 800 

Mivine biuret eee seen ae ace cee cee ones 3 
Rabbit Creek Pond, Wosters Falls ................--.-2- 
CrystamboudCrimlorajesiesce-mec eens sacneicise ancien = 
DUC eVILETIMA Se) ceca conse caciesccce ac clecccisie 
INE CaO reeks CAN KING «trate crc (elere sree myelcinieinicievae see siseision 
IBrAGlevp Berane li Bie GC yi acctentes setcets\ecaniaeecee icine aicicte 
MaureliGreekesD am aseus\es ce cess oe sieccisiseneasicctocise neice | 
Manles branche WamasCus sscenmaceccencecscs cen ceenecn: 
Laurel Run, Timberridge 
PSR OW CewAtL OM eer mee tie sas oo saat ala sia cio isle scree ere crete ote 
syobays ROG Ibn OAS ca geeoScoS a OsOse Ss asBOneranSBeanee 
DEVAN een KOM aaemecs cmace csc aaioce aw etbacaice ens acac|samelies Siciaweters 
IHNTOS OMe INI yee (ENe MEleale SEbUo SSO BSS OREG Conan enone es SenSsae oseaare 
CedancreekmNaturalebrid Peres scsceciec = cue os eee eee lee coma acteetereiae 
HonetG eniimvaCreekenGalalsc sae ccs ces eee cs eiyonccisceciecsie|'s sees sone weee 
BASS three Kem ANSE Ub stems deci aac wre aeterele eee oreo sere nie etal bore crass Sistacechars 
Mountain sine dm eiGUra yin sot el eae ke Leh A eT Sy kee See 
HAP DAC C kas LOUb COV alesse se nis celee cites cee coe cece tomes eeeae nee 
Hiki@reeks Shenandoah Iumetlome <155).- oes cce oasis cic cs cacieclcceme stare 
Town Creek, Abingdon 
Belfer Pond, Abingdon 
Mile Run, Island Ford 
iplackbermy@reek. | bassettticss.. -< cscs acs cvics os ccece secs 
Leatherwood Creek, Dyer Store 
Redcheb omonuCreclkawlongs| Gace scenes cca sete r= ae See ciao ee ote 
IBeavernCreekseMariins Valle pscct cle secs ce at nmeece eee [noe won Me Sere 
VOnesiCreekes Mar tim syvallll Cryer taser soci Sscoie ter sjaie sem cielo a wie ico teicinieinmeieca 
HishseondeMTantimgy Ulex seep eos. ccl coe meecutioee css o|hevcee ces cack 

Washington: 
Ween ersalceaVWilbUI esate noe ne cee eo os oe cee eee ee cee aeibeceaaHe at loa incmcncanres 1, 500 
Cowiche Creek, North Yakima | | 2, 000 
Piddentialke SN orihoy aki is ccc eciccce as ces e nescence [IG aeP dee pete pe 1,500 
Mroublesome;@neeks Madison 6... c2coe2 css o.oo 8 eee. oe = Sate eee | DOOD arsrrevne moms es -15 
ColdiSprinpa@restomy sss sate cer <son- eo ecccritcesoces bee Socks Geese | SO0ON eee eerme tec 

West Virginia: | | 
Ru ChVCreekeEelersOMEOwihe ise ct ce cist te see Se tee oes ea Ee ITB ate cho rerete poate 800 
Hdasewoodisprine. Bunker Ells 20a. fees sci oeaaeeoleciee = seiemene c/s | Sa cmaiceieaenees 500 
Fish Pond, Monongah ....-. REY, TLS BS SRC La LS Sy el ee ered (eens pcm arse 300 
NOM R MMB OMMN OWianceeciiacni-ciscsen== 2 onssccecceneoece | ocaWoieate Brats tucks mere rerio 500 
HISDDONGME TOOKSI Ges Hee eae ke sine anins can se ees oe eal See seein een bisa amiisemeiictne 300 
Shade and Ephraim Creeks, Beury .................-.-+ noetacor ner boo MERabaa terres 5, 000 
EOnseshOeHPon GMP lOMer eens nsinc ct oe ch sees Acceso cdacesebieeseeee oes esos acencanae 300 
RenmVveRUnePOnds Melons nc.2.. os. 2tce< saiscecneseeceeer eee ees eco one cll ope mrerenmerere tate 300 
MishpeonG we ManlimtOMesesu.cccecsssk sods cescceaseune veee Saas SA Ue elie ae et pe 1, 000 
Gauley River) Camden on Gauley .........-.-.-.-s0c--- basduomsoosoodlecusoasccotuse 800 
Branches of Greenbrier River, Durbin ................-- lscecdgecpgacda|soscuasodaaues 5, 000 
Leetown Run, Shenandoah Junction.............. Bee A eee ale all ee mene enesenie 400 
Sweet Springs Creek, Sweet Springs ...................- aaseeoED aca cs| Seeoueoedaoes 500 
COVEICKEE KAS WICE ES DUN eS em tae semen ne ise one eeietate soe Sane setts Se loel| ce ne nies cre sieseimie 500 
lente Cie: Onieelic.. ANGI #50) (Maa GR ga CE SAC Gon GEES SNE HEE Bee aCe SMO CEE aca eee aE Eenes 1,000 
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Details of distribution—Continued. 

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

and adults. 

Rainbow trout—Continued. 

West Virginia—Continued. 
Witoyogl a howard whyGra Owens Se cece = soos su messenadodcouse| Sobesccncuacculosectotococss= 1, 000 

(Oe jel oevadlmino me Ciena ous, ne eaorm so paca sedan oadlsoomoonbers car isc Scher eetce 2,450 
SERIE N AR yee AHO) F000 SoU ooo asncsnse ae aqaoenoppooed lyon sosssusoga|soccesochecwe 1, 800 
POC SK ORCEK ETO GM SIGNING jects war ele iele<ieterelatelete = lm <tere 6 | esis Sieteietaim ence | eter earermeaes 800 
Syoraoayes Ohaolien | MA lubelst sang tafe Ce Apemeseporeeacsoccoodnesd| |oscomopercoad|sscocbonoete 32 1, 000 
Spring Branchy White: Sul phir Sporimgss ys aero ate retelmteteil alee ole le celeste el eral latent heteto et 1, 480 
HoOwardst@reek: sWihite Sulphur Spry es occ ete mie ol seteeleleoe  nioetelselale al etetelalete titers 1, 500 
Mi Oreek iNracdomall Qiao ss). ose sone a one ee eee oe eae aoe ee eee 91.383) ||P a re eesreeee 
Warhliairsp Rivers Ma eMMNbOM sae o 2s/)<jere rareeie eis miolelsrie icine Seinie| cists) rele terais torent 91-000: || sereeeeeeeee 
Maunel Creeks MankintoOliter ms sce ase oni nenisicie cee seein Sela iene ee eierets 25,000 | s..Saeeeeemeee 
MOCUSt Creeks Beards 2 eso - cee ane eee eee Oe ein amiss ieee al eee seteeter eats 20; (000°) sacar 
Shoyatefea lshisnaKelo” (One ae eebonsaasodcoescoeaqs cue soaced) os Iooceeosec oc 5, O00 icc ce aeseeteeees 

Wisconsin: 
Eerie ele Mi bia Gel lees SE oe eer Ch eneondagencusece|lodossuedcoacs= 15,000 \e eae eee 
Wtyel) oun eeheNy Ose Minnow (Ode) ey ibota ua boar Sea or oooccasSosor||sodaconeodeae 5; 000: |: = Ser eee 
WVALISHILKGO RIVET ATEMe Stem C arate royape trae miatele ie erers reverse teereialtieoer erase rotate otrete eternal eee rete 4, 080 
SouualaeyPaClab, lealiCeM RIAAHEA AN Conb Ee ooansetooerdonoorGrDan||Scqareconeaccrit>cccean=odenec , 4, 080 
Wyo hi(GrhaKewl Ssxovolier Neale) ROW Soe Soa ase oamaenaemeaooudsorl|nccceegecuceto|loesormeeeccece 4, 080 
Middilevinilet wenKen Riv Giictet cre cee = sles seers swiss asain ise ele sinpelfoteteic ess nioieloy mic mot ten oheyaiareheratateiaietate 4,050 
SOMOS Gone Ce aN eie ee SoS nap ACEO MEO rc osEOOsaoDodd ese boonocecccllssecacPeccneed 4, 080 

Wyoming: 
State Mish! ComMmiissior: WVOUE- < cel. eels ese once wise wie alee 2500 ce <tle ode tae eee 

England: 
Applicant, Malvern Wells .........--- Bios teaee aintcidiete sie 10, 000: ||\-- 225032 ele eee 

Canada: 
Joy MOTE Ma Oy fesautsio,ob a Pee 6 Aa ee te ane openeDspOSsOSsao0 20: O00! |e cote k ens Sine Peetererete see 

France: 
Aj Mike mae W\ol0C eR Benseaece stborodones se soc opAGecocac= 10} 0003) oeceaeasince | -eee eee 

MO Pal Ss cian a2 eae he ero elnino sae stneistaseeliecisinewismeals 214, 000 471, 378 523, 103 

Black-spotted trout. 
Colorado: 

Ep hyolite Resex won, \Goulle tities ae otcnie ea aite clei meieiein)elsicleieloerai= 15, 000 
Baer Walee NEMEESOM Ne oc Secale wise aise aire Sere wie roterayeieecies 20, 000 

euWall/ Creek (ColoradojSprings. . sess 5-2 Js sae ae ia 389, 000 
Chicaso Hake cigabol springs 2.22. seca sts sicsies « ssciciae 15, 000 
Ghinns bake, Idaho Springs... 7. .aerces covets cose 15, 000 
Masenee Creeks. Casa oleae wnt cnimias cision wo om ale wie sicrelaioe 35, 000 
ime Greek Phomasvilliei oe. oc — osecmsceee ees eee ee ce 39, 000 
Big and Little Cimarron Rivers, Cimarron.....-..-..-.- 50, 000 
Millers take, Idaho Springs: . 2.225. esse ceteies coses sccee 15, 000 
Gmow Mass! CLEC K i Sm OW INLASS Seco s,s wiecere ete die colans cic oe Mtmtets laf java Sinisyeyeecete aif nig terete oe eae 30, 000 
NE EETONO He OEE Ka eAlS P Gl oat a o)are cre aiGleerews wicimiaiwis STalaiar c.cle Sets Salar 30, 000 
Big Thompson River, Loveland 65, 000 
Upper Prenas Creek, Del Norte. --<.52/. 2 2 -siecce oo = 35, 000 
Piaimtes Renney @liiiet yl. o eee see jeom eae sesieaisestelsiea eet 380, 000 

RUE A) OF Sees terete eciae stasis seater oie oa aie 30, 000 
Shawn eer soe eins dee as ceaensias asses see 30, 000 

South Platte River, Dome Rock 30, 000 
North Platte River, Shawnee 2.222 4::escce< c2sececscece 40, 000 
South Fork Platte River, South Platte 30, 000 
North ForkiSouth Platte River; Hstabrookos <<... 222 alia ces cre oac oe anes eer eee ares 50, 000 
South Platte River Muld'@ome.. =. Goceiuteing aac osc st cols oc S 2 on aieieee Some pene atereee 30, 000 
SouthiboneSt. Mralniner, Diy Ons’. cae aocicinne cere sose| tone eee ea are rete ee eee reo 40, 000 
SeaViFa MAR Wen alu VODG ca selemeais: seimersie cneisiee etn coeinreics cide oll Ree seo acre | cor oemmeeemese 40, 000 
ROCK CreskesD lO ese sisteve = ala osers mela ela veve vet teaver abate ole, Sane ele are ete ete = | OC tea ee 40, 000 
Maple River Berrys StatiOl ..2..c.c2c neces setae ceiciecsce nses| access ea eereeisatee ae sees seers 90, 000 
Make Gore MB GOre 2% Ss... ciara o Sie sie crtnietsee srorwisislons sie Se ae Sina eee OR eee 30, 000 
Mennessee Greek, neartqueddwille:...2 552 aceiinscclte Kook nas Cece Belge iene ieee ses 40, 000 
Cache La Poudre River, Fort Collins..................-- 145, 000 
Hawn bake; Bowelamd 25a. 22 2 seci-stic leeieets stewie ca csieere 20, 000 
Lake Wauconda, Perry Park 25, 000 
TavilorCreekawrest: Clidiassot cmc scitcs enti cececaee acta 50, 000 
Clear Creek Gramite soto wae nee be wee ice clcelono dares 35, 000 
Sylvan: bake w Placerville s.an cocncics aceicte cctaes tee cemieies 15, 000 
iNamlor Wake: (Ge@oreetowtlaocecn.- seemed eee aces cence 25, 000 
Butialo Creek cbista PLO Okra Nome ae eee 30, 000 
ern VakeGMOraln se oo. yess ctatia we seieroalec we erate aire eee 15, 000 
Odessa Malka MOrainte eee eee es cea ee eee ee eee 15, 000 
Grand Lake*Grand Bake). kcscdias sms Gheaaciee sei tel soee eee oe See See eee 153, 300 
Wiexan der hake! Welitia ood shideck dios cee w letar trae le ais Sea oie ee eae |e ee 123, 500 
North ForkGunnison River Del tac. <cicec ce ceereh= ee See eee eae beer ee eee 75, 000 

FRGtcChikiss cee e eens Je eyecare ts ae er erage age ee Secale 75, 000 
POVOMIAS. ol ccisccmeee eee en a Spc Taam Sa Bae ae Ad Sees 50, 000 

Harbison wakes, Grand ake 242242055 ec ee Ste | ee ee eee os Peete yee ae 5, 300 
North KorkiGrand River, Grand lake. 2c. sins Gee ee seen eee ae laesacecseeeaeee 25, 000 
GrandsRiver Gram Wake. ee. se ao ek cete ee Sa ee mel Sete | eres ee eae et eee aetna 25, 000 
DES Ech oxo bal BEM zee (CleXo keh dco sane eR poreicne once oe dec Se coltnauanbneae aaolicncsapocéosoce 260, 000 
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Fingerlings, 
Species and disposition. Eggs. Fry. yearlings, 

and adults. 

Black-spotted trout—Continued, 

Colorado—Continued. | 

Barremlaice.) COOATCU LE. <5. canna njaowacccinmiaceaeci ces 130, 000 
Mallow: Creek. Deuter 5 - cijcecAjasieoe and cine ssieeecacinee's | 5, 000 
South Fork Grand River, Lehman .............-...-..-.| 25, 000 
SSD Tere 2 LEH Sh a Us chao) DER BPS h eee ee She ae ee eocos so Seneeecopooess 5, 000 
Peta ZACK VINE OO UN UCD ome scciniselaciele\iejenanis asm acl on eile ss a0 25, 000 
GAN SM L MMTV ers tC ONS sass tcc.e accjosamenacn ences co fale 100, 000 
Platte River, between Grant and South Plaite 100, 000 
BOUIGeriCreB kK AWW OM S Seis caine insoiw.n0 ace ae 30, 000 
Dallas and Dolores rivers, Ridgway 75, 000 
East Beaver, Middle, and Bison creeks, near Cripple ! 
UNCC heey eee aee es Bice cc minis wienielaisiwin civie cular nmiecicieltine eee eee ere 75, 000 

South Fork White River, Meeker ...............-------- epee teeta mala fa)| me oetaistoter oft 25, 000 
DeeplandGrizziey.ereelss, Glenwood Springs - 0. - =. -nisici)s <a mews eviews echoes ocierwiee ce 50, 000 
Rio Grande River, between Del Norte and Creede 100, 000 
Grand River and tributaries, Newcastle .....-.........- ! 50, 000 
Cre SUN UTR GE 7(c5 PL EIEY6 (S10) 01 ol el ee | 100, 000 
TES oes CAE hah ee oe eee eee 10, 000 
North and South Fork St. Vrain River, Lyons.......-..! 100, 000 
Herleston Make, Gegdaredee <2 cinta. mw accisis son sqiocsis osi5 Se 130, 000 
Island Lake and streams, Cedaredge .........-.-3------|- 135, 000 
Mancina le Cedareares = os. cc ams saree seein ceioeenre 135, 000 
Headwaters Frazier River, Empire .......2.......----- 74, 000 
eke Creeks Meadville. cn wow cos Genesee se acccsceces| 50, 000 

Idaho: a 
MPIUDS ONG OMG VOUINET eres ac ete aieiaia mia arina sso comets ewnicon beac nea En eae eae 13, 000 
een CE SOIC MeO lis La Ope oo ere 2 a cetnie mesrmacewiate es aerin ba sane ee eee 3, 000 
Misiher Lake: Priest, River. c-.o.22cccec cons cceneeescnees eS ay eee 3, 000 
PRIN SA OLGeke SOMA SOMES 9 le coc l cee eecacccdecce sacs See Sas Piatt AEP Tien re 5, 000 
Beaver Canyon Creek, Humphrey ...7.............----- tea RS ee Ss = Ea te ns 8, 000 
LPT selp ISIGUUUE |i Sie Mee) 0) 0) (Es Se eee ee ee USseno soca 465s 55 35so seems , 45, 000 

Iowa: | 
TIN SPS TLIO MAN CO PSLCN a tan.cmie ss cins swe vancimeeclccie= lca csdsoe acces Napa ees 5 re Ie 10, 000 

SHOT ESE VARIG eps mie aistalorwiais Sciiacic nomi pon S523 55 2 (Easnb-s5555c5- 8, 000 
Missouri: | 

Louisiana Purchase Exposition, St. Louis .............- 34 
Montana: 

MESCOLIS MESEMVOl EEN «5s nic eneisic ance ate aie ene ae | 15, 000 
Ball Run weond, Butte. -~ 2.02.5. 0s s2se50 ase ee me sisersils 5, 000 
Make McDonald “Beuome eee 3:2) isc ieee wists cose se os saielninessf = 12, 000 
pexteen) MieCreekUSIStCOM oO o.cc cacesesaccacasasnasces | 10, 000 
Tributaries of Sixteen Mile Creek, Bakers............... 19, 000 
South Fork of Sixteen Mile Creek, Bakers .............. { 8, 000 
Tributary of Sixteen Mile Creek, Canyon ....--........-. 7, 000 
Rese IStreuleVer a WOM Obs conic cc ce'ae seis aera stad cin sce 7, 000 
Mare KOLO TCO Kem AT OG een ia mete siete cicye nialvisis oleic wis wisest sinisinis-cicifiayslaraiae tare Sellen 15, 900 
Crow Creek, Arlee...-..... 15, 000 
Mission Creek, Arlee 15, 000 
Belt Creek, Monarch 15, 000 
ici Tait Deeni@reek Dillon’. 2. 2. ¢ occcscwwns ce ccec cma nd 15, 000 
ce CAT OMNCTCEIS, DUMLOM «2 Fer iciccreicicysciepm cies ome ewe) 15, 000 
Wotton Wieodsereaks) Dilboncs 2 eck wae cowie cmremies 10, 000 
OUST Sie) | Dll eae SF ae el ee Se ee 15, 000 
North, Horio Milk River, Chinook: :..2. 52.2... 222.6-:> 30, 000 
PIS KComELaNnd OM oe a ccs Sack wr, 5 sce Saale ce eee nes 5, 000 
marmells'\ Cpe WewiaStOWM.. 2.0.2. <c2nccceeoewsccieeeecen 7, 000 
Meeker Oren eUsOCKG s « xtocies oes eisins cues asia wOisie eee 8, 000 
Nan Spramotereelks Mose ee elec ecuwie ec esnscrce 10, 000 
MORSE UNUOTRISOM BMC M en cst cuic sous hss occjee me acme vce vacceee 10, 000 
METRE ET ODE BIDE tei See oes Secs oases 3, 000 
Cotton Wood Lake, Dell... 5, 000 
Deadman Lake, Dell 5, 000 
eure nuReseemcmr: Wealitt castes =. ss-ccrenSeeceecoccan 10, 060 
ONC RIND OC TATION GOR. oc oie occesocccccecececs sence 12, 000 
bin aastiGreek= MONSTCH 2... 2. jcsescss< cnc sc ccc oes ns 12, 000 
Mona CLE CK SELAnLOM ss isn co cc cwce cowes sciessdeiweeens cece 15, 000 
CNPGTERR eon m sh LEVoraeteeth 1a a ea Se 3, 000 
Horse-Shoe Lake, Twin Bridges.................--.---+ 8, 000 
eritehard tuddce: Golds Bette. cc. 6. oe. ce cen ese ne senn 3, 000 
Smith River, White Sulphur Springs.................... 7,000 
Checker Board Creek, White Sulphur Springs .........- 5, 000 
SONG G ESRD ASIN ee em a5 2-8 SoM ccc arwiemminesanceees 15, 000 
LTPRU GEIR Cte) eyo 010 1 ee rr rr ey 15, 000 
PPLE ranen MulVINSStOM).—.. .... o<eeurcecacemeoemncn 10, 000 
South Boulder Lake, Jefferson Island.................-- 5, 000 
iTyeye TUEWEGY. LPs ins a A a ne Ee 10, 000 
PASKOCH: CLEP REMMTOMATGN Goc 5 oni. coa coc smenenenpewne ewes 15, 000 
PSE Ut ORME e Kat UE. 224.5 ss ecince cowesesmeebaccsce. 7, 000 
athianiCneeke Mand CN. - 2 poss so occ bene ciceseeeeemcen cs 10, 000 
BOVCuCTeek mE WIStOWI o. cnc cscc acu sce cecnccthejec omens pepe ieee ate nye | Mineaie este ates 5, 000 
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Details of distribution—Continued. 

—————— 

Species and disposition, 

Black-spotted trout—Continued. 
New Mexico: 

Carrizo! Creek Clayton. sc sesc sasseejcc ce clecelscie cee -oeiaoe 
Cieneguilla del Burro Creek, Clayton 
Mamorarcreek=GlaviOnincn.oacce cs acme cco ceeroe le esce= 
Alamosita Creek, Clayton 

Oregon; 
ish, eonG wii Ctiony Citys see eic aie cre ie ientellnis-tele/-telatat 
Trout Lake, Umatilla County 
OleaniCreekS tones miermecesacececee a cemeiiececececreems 
Necanicum Creek, Astoria 
Rogue River, Rogue River 

South Dakota: 
Mishpualke sBomesteeles same sc se ce se cemismieccplelelatatsialeinsicie rela 
IBALELEV RA Vier wEreTM OSAtae cares sere me ote cee elelte aie aleloi=teatatsl satel 
East Fork of Spearfish Creek, Englewood 
Spearfish Creek, Elmore 
Whitewood Creek, Englewood 
North Fork of Little Rapid Creek, Dumont 
Spring Creek, Rapid City 
Rapid Creek, Rapid City 
Box Elder Creek, Rapid City 
Tron Creek, Hill City 
SprineuGnree key EU CU yee setae item sate oleic aie oeeeereaa etal 
False Bottom Creek, St. Onge 
Beaver Creek Pond, Spearfish 
Spearfish Creek, Spearfish 
Cow Creek, Spearfish 
Water Cress Creek. Spearfish 
Franklin Creek, Spearfish...... ees Reavers [em aice Sale wielinestcts } 
(Glor< Craeelic, Syayecnonitole SoooremccounpeeaccceccAgeanaooeeonce 
SprneiCreeks is peaniis aes eae seisleiee ote iinielerraeietetel= 
Montana Lake, northwest of Spearfish 
CastleiCreeks Muy stiCynccspe oven see soe seacssee mee cneateiets 
Spearfish Creek, Elmore 
Sydivembal Kem Custer perc erele neice letals sie tole a ators lolaletatelotelatetetainte 
Squaw CreekuMauriiGele. je cte cwiseciecteseree nics eiieeris eenies ee 
Silveni@reeke Sturgis! 2 Sq-m \se- eis iniere cies tim <ietais) sterejereVlcreletalereis | 
iBeaTrzBUttelCreck (Stureise <a ccnycoeietn cis eacielestioine.< teen 
Little Rapid Creek, Rochford... 
North Castle Creek, Rochford... 
Ibimerereek BRa pid Citiyeras-sos cesses cceineliaaceets cleric 
Trout Ponds, Piedmont 
Blie@reek Pied m Onty ye oe ook eae hinece ete cies acsisaicascieree | 
Little Elk Creek, Piedmont 
Beayer Creek, Buffalo Gap 
Pvanspoa ke SAOtis PROS ye pieces ne seiciec icicles sie clases seta | 
ColdsBrook HOtSDrinpe eer scec mec ccte aces eecie ieee | 

Utah: 
Tributaries of Provo River, Heber 

Washington: 
Branch Clover Creek, Lake View...................-.-- 
Spellen@reeks Noxthporiiere sy ae =< eieae aie eels rete elaleysoi aie } 
Muskrat Waker) Crumley we iccie cle craisiesetetsiscpeicta setels Secs crea ctapelela| 
WakiniawRiver, Clealumisn. acct sessemcei@eccenseleiece ele 

Wyoming; | 
Trail Creek Pond, Sundance | 
Duck Lake, Yellowstone National Park ................ | 
Yellow Stone Lake, Yellowstone National Park ........ | 
Statemishi Commission; Waramie. sca. ses c.5 cenisisioe 

Ranchester 
A SUAIIGEES se EM pt han MARE Gal in ea

n ae byt 2 

Applicant, Upper Downing, North Wales...............| 

Total 

Brook trout. 
California: 

State Fish Commission 
Colorado: 

GoleiCreek Pond sPellunidesc.- 5. eesececes samac sees 
Lake Wauconda, Perry Park 
RlattevRiviery Sl awe ccapre sh cioccieeiesiceetercneeren tone 
Middle Elk Creek, Newcastle 
HishPond,, Carbondaleis.-sec-sssssceeceeeeccee ees heeeme 

Colorado}Springsiaescccceecces seer eeneeeae 
Wrights Lake, Colorado Springs 
Little Cimarron River, Montrose 
Jarvis Creek, Montrose 
WisShV Pond sBacalitesseciice seeceecee ce seeder eres meas 
Fork of San Juan Creek, Pagosa Springs.............--- 

REPORT OF THE COMMISSIONER OF FISHERIES. 

Fingerlings, 
yearlings, 
and adults, 

200, 000 
200, 000 

25, 000 

469, 000 

100, 000 

14, 995 
5, 000 
8, 000 

“10, 000 

10, 000 
290, 000 
22, 000 

10, 000 
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Species and disposition. Eggs. Fry. 

Brook trout—Continued. 

Colorado—Continued. 
INDIO HANS (COE CUO No oe oponepecoascs ees oaecoceddd eps scaeeqcqcdlscoonocssce ddr 

Connecticut: 

Elk Creek, Neweastle 
Davis Lake, Telluride 
TL RG) JAIN), SM AOI AIIO oan oodasdaacuLdecudeeocdcs |Aesdscesbauess| peeeccceodconc 
Vigoss IN Re. JUGEIC KHUN a Reoos Ses bro kcuconeos ossbond lbace suc sooubad los seeesesoess= 
Nueva bakes SunimitiCOURtY ance chele scee semen cee niect aa sacoa len seteiac | sels ans mietelme ain 
Priv arewia ken CMersOWer aa cease cca crises alee cee teisa rll sin etolatnl= creleieie’s oll Srelm ine /ei=/alietere= 
Shoreibnyes Teh wolol icy saver e IUEE Noh UNS PA Sea Seeesoc sabe oondcoco |oeceoodsc00oce| |Socepeonmbeace 
OORT plies Roy Croyle) Sep eS aoo noose essaooeesooer 60) scoc cr poadaced |easmqepoqGdRcse 
POUL OMG GLE TW. OOGRS DUN Speen lasso ceeine a einiele eal sere aol tal oteteletersia| (sre\elelaieiateicianfela= 
TATE Clete, TRIG po coco ante ssdcbesusssecedecdtucucded lsquedsacsocune 10, 000 
BIoM ROM pPsONeRUVER sO Vela Goa oe ec ise sii eraesalnlelarsicrelers | Pele == ole l=la iota rae 15, 000 
IROAMIN SHOR Ks RAVer MUOVClAMGn le. cejccn cesses sie scieiaia erwielc|lletslecinei='= = eleleie= 5, 000 
BoOuldemO@reekmMMuOUMascoatee each be Sac Sas cis meee ases 5, 000 
Boulder Lake, Dillon........ 5, 000 

Nathrop 5, 000 
Straight Creek, Dillon 5, 000 
PEO Tiana) ee Eve Ketel Lele reer eiuiniom ce siniaieie seleie en winta| sfeletelet=iarel=late eal 5, 000 
MaKe PIG Ora TE OULMeI as pera ieie te nte=ln'= eleinis clatelelalele era aiaie lala) ie elm inl=i=/eieinie 15, 200 
BAUM DIEKer Hishelonu Gd. (Grameyer epee eset silos ileieieisi|| ie smi el= a el=! = t= 5, 000 
Bea Ve reo b a kKest Wie DSteie eee caer aces Soca cee ele anise | teste ac ininiarsteteiais §, 000 
Wieybarkstake sites Parke ce ee snes em ace ate wiaieieecinisisic «iia aeinwininletw\einpninle © 5, 000 
SpnEMeaCrecke MONGOSE =p ae eee teeeee e-em ee ameece me | semis eae 5, 000 
MoOwemopun es Creeks WlOMtOSCs some americans cineca (siwine inne ele eterelaic 5, 000 
BOG OVee kK MOMtC VIS baa ee eae crates eleersi2oiatela cia oleieioinie aiat=l| |= a ieYolelesalarate eieierni| meiemnint sim =epninlal= 
Basinvibakes Carbon Galessasce pea. ees secs se ecince ei ene| fe clas osmiemie = a aa 
Lake William Dale, Carbondale 
St. Vrain Creek, Lyons 
Lake Lenore, Ouray 
(SHON yOS) ALA REY AEN los oot sede oan eS eecpOee BS SoOBEuaToossDE 
Upper CrystalRivier, (Redstone: -@ --2cecceces eoeccimaecns 
Baie OreekenG rant seca a eelecisicine Hasire siete iste aaeiaee isa 
South Platte River, Florissant 
Trout Ponds, Derry’s Ranch 
HOSP EINOS OLee ks | OSIOT ees. case mice oe ecclss isice eralereie' 
Muscrovesuake, MuUSSTOVE ... 225.265 oe cececss dade ecis se 
SouthePlattevknver Cassellsian secs ccec cc senceetoeeuenee | 

Alturia | 

Glenisle 
WASUCZIOTECK ME MIDING «oo ae fer ne ac iais co eciciea ces Saeco | 
Hastebeaver Creek. ROSemOmMts: a2. 26 cesoS cc cieesceesteeee | 
GouldiGreekasaderlindes. 9: St ame aace na tee sence cea 
BASITZOTCORMO I GOr es eter cnet oes ete se see 
PaclesRiver berrys Statlon)..2.s2--4-20-22seceeceasce sce 
Grizzly Creek, Glenwood Springs ==. .2 <2. 222<00--------| 
Hea KevATICIO WNONUM BOLE: ses aces isis ec secioe ses eies serie ec.c) 
Fryingpan River, Ivanhoe 

Mast 

Dallas Creek, Ridgway See seein wee ne ain cis ecie caeiate Salaie | 

WOSCODPE TOOK COSCOD Ee saa acaaee clan Oeste aero icles 
Pondsiand stream. BOltOM.s: -ss56s<.s5¢cos eee eceec ee se 
ING CKGRAVER SWiNSted hrs fen cs sabes ens cic bieeiicinciesee cc 
Eyane brooks WallStedesccet sas aasotiee cotoaeee cmacioe gee eee 
SPLINesBrook sp Mid GIEtOWN- <22s6 3252 eo oo coe encew = eee = 
MiG e iver MVVALCUOULY moe Se 2c cd iwace cated Gunes ce eee eet sees ecco 

Georgia: 
HickorysCreck «Murray County, 2s. -cectccociscceicrec etwas I 

Tdaho: 
Glenrea Lakes, Rea 
Fish Ponds, Piek 

Big Bear Creek, Kendrick 
Trout Pond, Kendrick 

HOGA SPLINGSe sase ce seo see oe a icteleialelaieecele ate 
Waiter kes PriCSiMRIVeie ns sce same cite wiscisle felelleleretala= | 
MontpelierCreek, Montpelier: s-22 22-2 -22-<2-cc6 2s seul 
HSB LOMO MV A LINNET see oss 2) 5 acai 2 cca wieleice cieieiselein ie cletsiote 
SUMS err Rath GPUs cc] cole sie enc eo eicic eo ctelsislee Sis'aleleieseseia 

| 
| 

PorteNeuimiversPebblehs cat canes -cbecncisdge ce doeuete- | 
CleanwaterRiver uewIStOl). ~- 2) 222022 <jocte 0's teenies 
Applicant, Spencer...... Wee See eine ee ee mate ate ate ctreinetetarelets 

Illinois: 
MeNetts Creek, Cary Station 

Moo hwalalkesSOGS SPLINES! sas cve ieee acai c le miniciclelete ses le lesa | 

25, 000 

Fingerlings, 
yearlings, 
and adults. 
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Indiana: 

Iowa: 

Maine: 

Maryland: 

Massachusetts: 

REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

Species and disposition. Eggs. Fry. 

Brook trout—Continued. 

Perleys Pond, South Bend 
Waterview Pond, Crawtordsy ille 

Baldwins Brook, Cresco 

Billings Pond, Blue Hill 
Thurstons Brook, Sedgwick 
Perkins Brook, North Berwick 
Salmon Lake, Rangeley 
MarshyRiven bh rOoks.. feta. 2.5 <=. eerm on eremmas-s cee eee 
Round Pond, Norway 
Rangeley Lakes, Oquossoe 
Sprague Pond and Brook, Waldoboro 
Carry Pond, Bingham 
Fish Pond, Farmington 
Canaan Lake, Rockland 
Flying Pond, Redfield 
Nessalonskee Lake, Oakland 
McGraw Pond, Oakland 
Ellis Pond, Oakland 
Carp Pond, East Orland 
Craig Pond, East Orland 
Swan Lake, Searsport 
Mill Brook, Cumberland Junction 
MOrtiy Mw) ake} NOCrOSS sc enje = icicm wasn ae coe ei eleisieres ee 
Little Houston Pond, Katahdin Iron Works ...........- 
China Lake, Waterville 
Sebago Lake tributaries, Mattocks 
Spring Lake, Bigelow 
Clearwater Lake, Farmington 
Shephards River, Brownfield 

Bingham 
Willett Meadow Brook, Waldoboro 
Squaw ban Lake sPresque (Sle. ce. <cjse cence icicyeide eines 
Eagle Lake, Mount Desert 
Sandy Brook, Unity 
Spring River Lake, Franklin 
St. Georges River, Belfast 
Longs Pond, Bethel 
Lake Cobosseecontee, Augusta 
Stiles Brook, Brooks 
Sebago Lake, Sebago Lake 
Johnsons Trout Brook, Burnham Junetion 
Pattens Pond, Ellsworth 
Holbrooks Pond, Dedham 
Branch Ponds Dedham se. os ae senwiseaeslo eee se sle saree | 
Phillips Lake, Dedham 
Green Lake, Dedham 

OTS SNe acts oC ais: sta aa lene Patera erate erstorcle ravers 

Reservoir, Mountain Park 
Spring Branch, Williamsport 
Spring Lake, Oakland 
Marsh Run, Oakland 
Brownings Dam, Oakland 
Little Seneca Creek, Germantown 
Tributary of Gunpowder River, Glencoe 
Spring Branch, Cockeysville 
Patapsco Creek, Woodbine 
Patuxent River, Woodbine 
Mill’ Creek: Dam Perryvalleso seo. = oese cee oeteoedcciener 
McHenry Lake, McHenry 
Trout Pond, Deer Park 

North Branch, Springfield -.2-2..-..-.--...- Bence 
Parsons Brook, Northampton 
Fairbanks Brook, North Grafton 
Burnt sBrook:, NorthiGrattonensosccne «2 cicciecismen noose 
Merrion Brook North GragvoMie ascccise seccsorenise ese 
Stillwater River, Sterling Junction .-........-..0c...<- 
BAD COCK BILOOI yErIN CetON. jaeaeanas seein. ce aceene me 
Trout Brook, Jamesville 
MEWellNBrOOK  WiORCeS Tere.) econ ses Sac eeeninee eee ae eee 

Lake Quinsigamond, Worcester.................0.------ 
Pleasant View Lake, Williamsburg - 
Felton Brook, Clinton.. 

18, 000 

Fingerlings, 
yearlings, 
and adults. 
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Details of distribution—Continued. 

Species and disposition. 

Brook trout—Continued. 

Massachusetts—Continued. 
Cold Spring Brook, Saundersville 
Carroll Brook, Saundersville 
Crosby Brook, Saundersville 
Stow Brook, Worcester 
Mill Pond, Gloucester 

Stoney Creek, Shelbyville 
West Branch of Succor Creek, Mayville 
Hamilton Creek, Mayville 
Phelps Creek, Mayville 
Inlet to Phelps Lake, Mayville 
Herbe Creek, Mayville 
Tompkins Creek, Mayville 
Sycamore Creek, Lansing 
Spring Brook, Novi 
Minne hahay Rivers Odense 52s joct an << cleric ace ceemcceeens 
Spring, Creek. Tron) Mountain 22... ccs on eewacee sence 
Benson Creek) Mount Morris: ..-...ccscccces-vel--ssse0e 
SMM ePRROOK SMINNORG ce oe tec ce nes ckee welsiceec dnecieters 
Trout Pond, New Bufialo 
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 ..... Mean Paice ccibawe auiaee nudes 
Pine River and creeks, Lincoln 
Rapid River, Leetsville 
Maple River, Pellston 
CampiRiver Carp Wake: .Scce<cctse SE Boe Ca aE EO One 
Johnson Creek, Prescott... 
Hall Creek, Farwell 
Newton Creek, Farwell 
Spring Brooks, Clair 
Dennis Creek, Lake 
Trout Brooks, Baldwin 
Bowen and Cedar Creeks, Wingleton 
Trout Brook, Branch 
Beitners, Anderson, and Fletcher Creeks, Grawn 
Beitners Creek, Traverse City 
iBosrdmaniRivier, Traverse) CLUyi-.. cj saccmcccennssqecdacce 
Desmond Creek, Barker Creek 
Mason Creek, Barker 
Barker Creek, Barker 
Orr Creek, Ellsworth 
Wood Creek, Ellsworth 
Bass Creek, Ellsworth 
Beaver Creek, Kalega 
Cedar Creek, Kalega 
Trout Brooks, Bellaire 
Fish Pond, Shepardyille 
Gaylords Pond, Williamston ............... SE EOE 

Minnesota: 
Cooks Valley Brook, Wabasha 
Lake La Valle, Lamoille 
Clear Creek, Nickerson 
Poplar River, Lutsen 
Sucker Brook, Detroit 
Rocky Run, Carson 
Talmadge Creek, St. Louis County 
Moose Creek, Duluth 

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

Montana: 
Spring Creek, Lewistown 
East Fork of Spring Creek, Lewistown 
Beaver Creek, Lewistown 
Boyd Creek, Lewistown 
IBTOM TIS Guile lu Oreelo EN IUte . . cnc ncncecdenemsnives-mecae 
Ashly Lake, Kalispell 
Little Sheep Creek, Lima 
Fish Pond, Anaconda 
Elk Lake, Arlee 
Rose Lake, Red Rock 
Trout Pond, Bozeman 

THE COMMISSIONER OF FISHERIES. 

Fry. 
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Fingerlings, 
yearlings, 
and adults. 
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Nebraska: 

New Hampshire: 

REPORT OF THE COMMISSIONER OF 

Details of distribution—Continued. 

FISHERIES. 

Species and disposition. 

Brook trout—Continued. 

Montana—Continued. 
MishsLOnd a GOlGeB Wile sree eiatala sel aetsicleleteieisieievelaie sate aiara 
McDonald Creek Lake, Gold Butte 
Mish Pond MGoOoamani Sdn gence eee ciccecise ceases eecer| 
Rock Creck Bro WMES ise temee mae ce ele triss stele ciscisisistaisarererece 
Crystal Lake, Sheridan 
Belt Creek, Neihart 
AT GUPERON Ca MuaIneliace emer vac eceie me ciaaic> csteie aerreioat 
AMeTicHmicneeks (anlOwitOMl =. o.- nese ace eesti oie 
East Boulder Creek, Big Timber 
Carmichael Creek, Craig 
BSHMP OM GVA CTO seee sees ie ests oie e = le wieiecte s eiereteneievelesere'ets 

Bozeman 
Reservoirs Teule sets Sea hs sec cis motelwinieleispeis elelere Seicismioeis 
Little Boulder, Creek, Boul der Se. -me-sei- = sete siete eer 
North Fork of Sun River, Craig 
Highwood Creek, Fort Benton 

State Fish Commission, Bordeaux Creek, Southbend.... 
INTO Dray RUVers COG Ware ee cstee a =e eerieiecies wise sreleisiere 
State Fish Commission, Southbend.........-......------ 

IDI YSUBTOOKAPE KC LOT aerate te sie ele oie = ater <laisieta leis tcteteieveroie =o 
Wild Meadow Brook and Pond, Grafton 
Make winnepecket, Warmer oe n-- as) = <fela-eeamenm eins «i= 
Cole Pond and Brook, Potter Place 
IMOSCONTAL RAVE @ a aan neces eters earniacievereieleacte <mieeialale 
Roaring Brook, Winchester 
Mine yvabnOoOk aval Chester rtm toteresle re ieicleisteiaieisaicia steisaet= 
Head Suncock River, Concord 
GeEasaTEB roo key Ma Onde ieteo ae sisleiyeie sr oatetin eee 
Silica Bed Brooks, Troy 
Rum Brook, Epping 
Merrie MiorCreek, Sunapee. 222-222. cscccescenceeneclecese 
Mannenry. BrookeManGh esterss q. oe aaclsrmini-inesicsece rime sl 
Watts and Little Cohass brooks, Manchester 
Peters and Millstone brooks, Manchester 
Harry Brook, Manchester 
JameswBrooks Man@hester- ca. ac 22. =eeicisis == 'siosieais = 1-1 
Dearborn Brook, Manchester 
Boyee Brook, Manchester 2 ----- --- 22. -----r------+--=-} 
ittlemBrookMamchesten een <-cciss sacle isle laeisrinie seineisre 2 
Tow nMsenquBrook iW OllbOLO)easeces- eo. sece coe oesiae ae = 
PU CUR Ver MIG Che oe ce taet aicisacr scene 22 eA epeeicmlnaseanmietete 
Dalton Brook, Manchester 
Peters Brook, Manchester 
Reservoir Mame@Mesters c.~ccj ao ciec a1= ite ela .ere.2 eictereleteeiererereter~ 
(RetersiSprmes Manchesterseeae asc e sees cen see satel 
Robie Run Brook, Manchester 
Warrenebrooks Meameh espera elseetelstectarteeieretert=)=isfeterni= 
Damons/ Brook Manchester sno. s-- sacle ace gene ene seo | 
Bowmans Brook, Manchester 
Shingle Brook, Manchester 
MantermBrook. Mamnehester- cae .-ecacceeenee ca. eee ene 
Stump Meadow Brook, Manchester......-........---...- 
James and Peters brooks, Manchester.........---.------ 
Shepard’ Brooks Manehestertac-cncieeeesciceasim a eaeuode 
IR Ve BLOOM MIA COICSEC Drapes sett feo lictricim isle or are ieieioeieaetcrernere | 
DogmondBrook Manchesters..-.-2 -cueicccise=ce ooseeeees | 
Medin Brook, Manchester 
Harmepb rook ean chester ssesn espe eeeeere sere tenereenre | 
Dumpling Brook, Manchester 
Christian Brook, Manchester 
Walkers Brook, Manchester 
Tannery Brook, Concord 
DOlpheBrookACOmGOrds ae scien ele viciets alee eens ere tieeers 
Bowboy Brook, Concord | 
CloughsBrook; Concordeeceesceee= see eaeeeaeriossece cece 
Eastman Brook, Concord 
ASh¥BrooksCOnCOLG asacaonseccen eee acne eee esac 
routs Pond Concord sss. se-ysene ae cee cee einn ie aeeore cioseeiee 
Little River, North Hampton 
Blodgett Ponds, Wentworth 
West Branch, Bradford 
California Brook, West Swanzy 
ShakerbrooksMarlboromes sas scce secre ceo eeeisee mace 
Blood Brook awest epanon 52! 5-555. 65 ase- os eecemeeeeiee 
Tributaries of Souhegan River, Greenwich 
Sandwich Pond, Plymouth 
Flowage Brook, Hookset 

Eggs. Fry. 
Fingerlings, 
yearlings, 
and adults. 
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Details of distribution—Continued. 

Species and disposition. Eggs. 

Brook trout—Continued. 

New Hampshire—Continued. 
Tucker Brook, Milford 
Quoquinine Creek, Milford 
Osgood Brook, Milford 
WaltCheBroo ke; MiaillOr@ cso ce cc. loca eos cess ne Seleisen coco ee 
Fish Pond, West Springfield 

Grafton County 
oonwoake ve ivimMouthe. «Sos.qncseetniee ac celseinste cle siete .ciose 
Emerson Creek, Petersboro 
Slide Brook, Scotts 
Nash Brook, Groveton 
GhasewBrookssNasmu ay qi. 2 co.cc ecrsie aloe weiss ovelsssiatclersiors a sree 
Trout Pond, Whitefield 
RO Welplona va ramMclinee. nen castes conse asec cie= se aee ssh 
West Branch, Campton Village 
Brown Brook, Ashland 
DantHolevbond Center Ossipe@ ann. - oc os cee cise ss sal ayneicwiocteseiios 
EO itaR Cree Kap el OMS ores Nee sc As ic,c oS ecle eae e aie materi seceieek 
Mad River, Campton Village 
Johnsons brooks, Pike Station 
Alvirne Pond, Nashua 
Putney Creek, North Weare 
Lake Sunapee, Newberry 
Birch BrOGkssNewDeCrry; esnscse acs oe cocecsmncceac cesses 
Claybank Brook, West Ossipee 
Elmwood Brook, Elmwood 
Ayers Brook, Hudson 
Mountain Lake, Sanbornyille 
Giulegcerona-pramiklime se cemeaesciciverveccs eeceiesic cis sae cee 
Ponds and brook, Whitefield 
MVAICe ena er Ballz WALDTAIIN « <acjsiele tataiaciec ec icieee wieic.einsiemes 
Ammonoosuck River, Fabyans 
Trout Pond No. 2, Potter Place 
Rand Brook, Greenfield 
Silver Brook, Warner 
MON PBL On Warner eomenceetncrteee acs ee cenet eee sees 
Tilton Brook, East Andover 
STOVES PB LOOK WALI CD ac a lactelsmattis|sis/ osteo ccie since na sree 
ISH E OM Ope ReC OMCs es oe Sais ee trae oclonrcvcinertecete cite ee seer 
Cole, Onestack, Gage, and Virgin brooks, Coneord....-- 
Boat Meadow Brook, Hookset 
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 
Miller Lake, Clayton 
Travajos Spring, Clayton 
Apache Spring, Clayton 
Chama Creek, Chama 

New York: 
Carleton ponds Carleton Island 
Owego Creek, Owego 
Gollands Pond, Syracuse 
Loon Lake, Malone 
Lake Titus, Malone 
Hittleiiver-sBenson Mines: voc 2s2 eee cee soses eee 
Wisti@reeke Wraltertowil se... ccscac cemiciss~ eclcecincece anes |e emacs cect 
Stockwell and Evans creeks, Watertown 
Powell and Clarke brooks, Stittville 
Woodward Pond, Adams Center 
Hubbard Creek, Carthage 
Independence Creek, Adirondack Station 
Pleasant and Chase lakes, Pleasant Lake 
Marshall Brook, Adirondack Station 
West Brook, Adirondack Station 
West Canada Brook, Adirondack Station 
Hazeliandetaylonbrooks) AGamSisn. =<. ec ocean cassie 
Beaver River, Beaver River 
State fish Commission, Pleasant Valley Hatchery 

Caledonia Hatchery 
New York City Aquarium 
Applicant, New York 
SPMNCPRONG WH enkinlerese. osacccsececcsssieciceecesiacacee 
West Mill and Sandy creeks, Watertown 

| 

SLONCVEDLOOKMES CHER IS MAIS: < cnc coe e cleiieicicieie cic'cteiais cieictnioa siorcinovsinia = clavate 

Fry. 

55, 000 

100, 000 
20, 000 
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 

15, 000 
100; 000 
25, 000 
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Fingerlings, 
yearlings, 
and adults. 
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Details of distribution—Continued. 

Species and disposition. 

Brook trout—Continued., 

New York—Continued. 
WOO CSiialee NOs E Miva Met introns (oiarstrctsieta le seteieletelersietereiae fe tersias ate ctaeeietas 
West Canada Creek, Waterville 
Schlalons Creek, East Worcester 
CmeenPEawen Surmeuse ssc sis etree wees aris wiicieilis een conc tinemer reece 
Preston Ponds, North Creek 
Miramitchee Creek, Poughkeepsie..........-..-.----..- 
Virgil Creek, Dryden 
Hast Brook, Eastport 

North Carolina: 
West BuffaloCreele, ‘AMGReWS'-..<).0sicocsciecr c's yawse cee 
Big Snowbird Creele, -Amdrewst-< 5.5. .csclaccescadeees 
Little Snowbird Creek, Andrews......-...--..-.-.-.---- 
Samnteetla: Creele, sAmarewet <0. <0 cccc ccctecis' erie aereieiee 
Sycamore Creek, Morrisville 
Shiptords, Creel: “Da vidisornsuRever =o. ossceseneeriaeeses 
Pigeon Roost Creek, Mitchel! County..................- 
Hollow Poplar Creek, Poplars .< 5.2. cosacecsnis cee saseeee 

North Dakota: 

Ohi 

Sprine hake Rus by acccaseeeemocent aceneese teas aciccece 
Spring Pond, Dickin SOM ce. cee see mois See eis stoesieve 
0: 
Smiy Ger! Creek; Mansel i155 ee crea e tee acta errcereteereins 
Petersburg Lake, Mansfield 

Eggs. Fry. 

RUSHOP OMER VAG RE Theo errseioe Bree mets nserver seine som ceeaater oe Pics eames 
TLNOUUEL OMG WNECTHROEE = 4 shia on sistas cielaniate er stosisice cia aaicaieee } 
Spring Pond, near Cleveland 
Mad River, Bellefontaine 

Oregon: 
Sprinevbreameh als Croy sac aico oe aise aiwistanice cies SeR sioner 
Eagle Creek, near Clackamas . 
Mosher Creek, Wasco: County ......-4--2scceccecenecesas 
WHEE CFEEIx sWVasc O\COUMEbY sais cee cme nee ane cto eee 
Bight Mile Creek, Wasco: County...) o0.02-.202¢cccneck cs 
Fifteen Mile Creek, Wasco County 
Molton Creek, Umatilla County... .......5.6.0 50. cc5ccee 
Clatskanine River, Clatsop County 
Clear Creek, Stone 
North Fork of Santiam River, Lyons.................--- | 
Peypine Creeks “Phe Dalles vec et coccs: dsacecce eee eandeee 
BUtCe Creel A VWOOG DUEM iene oro (5 ofotacuecia deeceie oes omnis 
Clatskanine River, Clatskanine 
SW CHUMa EVER. SAT DAM YE oe </s)5-\esicicicins cave cscs alow Satinaleeme 
RACKOO LEK ME Ob IaKe® ok eae, she wiosom eicisinrere cielo wowace 
McKay Creek, Pendleton 
Umatilla River, Bingham 
Spring pigiken Msliramees (oo vet ce io see sea epee amiae 
Weer bake. Ores our City 225 55. <c 3. Saseenet oe oeseale eee 
State Fish Commission, Astoria 

Pennsylvania: 
Hartunie Creel: sPottsvilt@s. Ne... cnc Saqceccccensoseeneee | 
Crane Oreek! Brenvomlncs erases coe cee eco nae cae cae eee 
Adams Creek, Tremont 
Jeffs Creek, Tremont 
Goldmine Creeks Tremonitiee ose soe cee hne canicecmoceece 
iplnick Crea /Rremonity saescae on ces csicticeencae wesiicsieae 
Middle Creek, Tremont 
TeA URE NG) el <2 i hh (3) 0010) dll fase CEE RE ORO ENE cae een nal Game ic hoaaaene 
Cherry cum see Gka haven a. sacss eocise Socieeneieeaioa eee 
Chathams Run, Lock Haven 
artim iin sock Havent ch so. <<< acscene anc eeeeos 
pels Ell Creeks CreseOeesecacce ceca ae skieoeecr oeuciconee 
Optsetbum oRrcoibes pure ss ees nicto gee sceee see comiamen 
Black Lick Creek, Ebensburg 
Davis Run, Ebensburg 
HOMES REED PH DSHS DUT Ewer a seein here nals cieeicjoctecnweinmmes 
ELOUt, POMC HPenSDUTE cmacacce sec cee ecece Qeisecieis anes 
Clear Shade Creek, Johnstown 
Potter Creek, Currys Station ........... 
Mountain Stream, Currys Station 
Meadow, Branch, Currys Statiom .. a. s-scecssnccescse ele 
Orrental Ponds Wairchanmeee wie koe sceacceeeeeconeene 
een @reck Shrewsbury is sence soo cectioceaasecaeaanee 
Hagvermuanevken, Williamsport. <2... cse-ccs -cne eens 
LOG ky Ramp WrElkraMSPORG =< a eae et aee ee hen eee 
MosquitoiCreek: Williamsport 2.4.52 4225. -os02s2- esses 
Deva Sui WWTP SPIO baa, (oe wis a tveretcleersbeie eee a oa onic 
ASN ETOLG LUMI Ney CSLONER: so cce ste wae ee eae ee teeters 
Mattinglys Run, Bedford 
Blue Spring Run, Milton 

Fingerlings, 
yearlings, 
and adults. 
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Details of distribution—Continued. 

Fingerlings, 
Species and disposition. Eggs. Fry yearlings, 

and adults. 

Brook trout—Continued. 

Pennsylvania—Continued. 
ithe Chest Greek WD DERSDULE 5... c5<ccccec ces ee nncee ness 400 
Mea dieki ime amaISO Il Glave p sacclcaacinichice see cerece nse aeee 400 
Ubmorynleniioe Aevecplverel\ Ops eer See eee Stee ek eo 400 
Mish ner Greeks JamIsOM CIty. 35) e ee cee csceneeueess 400 
Breastwork Rum, StOyestOwnD ... 000s. c- wee ccc mw ec eecs 500 
Biv Aatisulpuaie Marte Giaic Caos Seow cc ose sete cemenices viens 400 
Bunalo Run; Bellefontaine... 2... --.- c.ccsescecccouses 800 
Spring Creek, Bellefontaine.... 800 
Fishing Creek, Millhall ........ 500 
Remington Run, Williamsport.........-.-.- bere 400 
ROAMNS BOOK NGM GCOKO eo ncjc\tcin wines cuban ste ewesace 400 
Pikes Creek, Nanticoke .........----.+--.++ Gs asaseseoe 800 
MAGE OLeGke NAM COKR: soconicscoascestes cue ekt ee seniess 400 
ES snte ek © HEC Ro NTN EEC ORE 5 relays laleic sale tetris iain la si21mie ateia\sieele.c.es => 400 
Hunting tonroreek, Nanigeoke... 522-2... .. eset esswenwes 400 
Wapwollepon Greek, NaniUcokes -- oo. cece ccm et wee enone eerie mne|e rt nenew anes 400 
IBAA OCES IRM ONAN TICOKC cco oe ores eicectecesscoreses Hd ERE So peas Rie alan» Stee 400 
HEmiocie Creeks NamilCOK Ga 5 jemaslecewwsiesciecvetecees fen ese semen ores Ma ee rae 400 
Mountain Inn Creek, Nanticoke ............---+--ss00-s Pes craic asatatorst cre eS ee Sa 400 
AI aa One CREAM OS ee nace sacs cote weve Sele oe bee ce Re ecennaitet nate {ee 5 400 
Mervers Creek. wNanticOkKe: <ccscc< cin ce ces tenses reecs=-= eA Seat cena ie mE eile 400 
OCHS ED MAMC HIS Cll CLODEC a(cjclo a -/sj seek e eee ese wie som ce feeisl~ mle Bias ialae iP ae he PN 600 
ree AA ONS Soe cio er tckorericte c eieiceloees cle eats cls etin nase cls siowrercrelsfecieemenib eataaiele 400 
OLB PE NOLES IG A IOURG roe mretoicine ec feieiemie tle sere sc ein x0 ni loiowistelsictowretwiatelolfisle enla sree wiriare ele 400 
PCE UG U Gea tlm, SEU OLE Ce cyacie, iarateto/alaale ale =teieisin aw b/w 0 4 = = tomiciw mrrotsto'efoiaieiad= nie/=lainl © ainielals le 400 
BischWe Ca Greek StatneCAren sec oe aae ce kee cc cece cucnclwrccc em cient tae vem aelaes 400 
WOmye CLECK Sta TUCOa ooo oe erento teinteivintwie = =o mine sew |laisiwrwisivinisinic iw winjnffh mimeiel=)eie.clslelsiele 700 
SPELT LONO IIE VV ALLL O Wa Gr GO WiC am sreletcicin = © «ani ie ninja wiomye s]ein\) wim =\e le olniej=m ia sielal= sb i= wlnie = ciel 1, 100 
SANG YAR UONG VV ASH SCO Mop ore roninnitw visie owes c 6.0 6616 bo o|liniewtniniw mole iatnletedle elereiwie)slaclaiaice 400 
Penns Creek, Rising Spring 500 
AUNE ea Uae MEVESLN OVS PUB Pacer sarctcteyciniote se wisn es taee ce tccies 600 
Swamp Hollow Creek, South Danville 600 
Little Crossing Creek, Sinking Springs 400 
LSU R ial LOPE WAL. doe cactominowisicwielea cic scicteeeeeence 400 
DEL onve Gnocchi O DO Wille corsermctiateioneien velar bee ee ccecine = 500 
Spruce Run, Mount Pocono 400 
TOM RU Oe LALLY Sc sew ce mic ook tewiewcc ey cllels ee mecenseciacismctscee sees | aes ae 500 
Helge an MnOMd IN ONES seas act iee exc oe soeeesnccess Se 400 
MTeTS RMS NOndM ORGS= 2 en -eiccnjecies ccusteen cess tciee's 300 
AIRONET PEeMUN CLO Se Semicretewtenicuciscsschetesecee cas 800 
Grystal Dam Man ersyiIWes aso coco ce te cee cee seesstesst 300 
[ragugntonyget MI MOCTS VIC. < cic citrus aw aanasececse seuss 400 
ATA IES VILLES - Coo ctiwmewmene Gees ene sinseccctjecns 200 
BINCKOLeCK MEN CTS VINO = cn wciccmmenecessceewsscemeeaes 400 
BUCKS ree Ke Nin CTS VANIO  Sommiesesiceiseensedsessjecs see 400 
Swatara Creek, Minersville .... 400 
Pulfs Springs, Ambler........-. 300 
Mishelond: TAMIDLED Sa: << sad woceeewwsee ese cesstsceeces 300 
BUM eU Spies ONG Ma ORCL. -coscs cerns scctses sate lale ch ecmcecicince agg ae eae 300 
UHC OME RRR ETON - ceismom Cicisc mic ee inst es niLle bis sx CURSE SG fain eporsmciinteters ear ee Ry ee 625 
PNIRO TAT PERCU EAULO Veco ree Nee CR rae eee eee ee Gee eos havc cece Ciena cee Soe 625 
WiGlis@red cme lara Nn OV GlbVsiewe mmc ec ccs se Sbe dete5.ccllocwe deme emelss viele tae ew cme 400 
ELNSSSOSOCIERETee Ke Ma NAM OY (CUbY cite cere cic sic oistc Seesc es Sica fotfetoe mersernje se less ireiMineroarea 400 
TTPO NO EE el eat IT) O Val LOM ers parerctorewwnnese cis clone sisiga see 45 Sad Mtslattetetererea/ alors ths een ROE eel 900 
PLA WAS CLEC gM ATON: Clb yearn cic sees crises Seis ecicle/sieiee sie | ea Reais earancrai lint momoin ateeehae 400 
Rapplings Creek, Mahanoy City ...........-....---+---- ee Sos sac eoue obud cases onoe 400 
PUG CUNT Ceram Mana OCU Gren ree ci sclec eeccins Sisios 2.d.5 aieiSiey|tercteitian terse Siar alin ecials ia cleiatels 400 
aI G2s CEP ORME OUTS Vlei 8 mike ite mictarnit, ate wire o sictele cisereens oes eerie See Wd weet ate cai axe 300 
ROGAN UMP MUL VAG Mecceceuc ek ce sincnmiosshcceecsceceae Nba hijo eae ae omen ene 400 
West Branch Cold Raum Potisville ...2..0csssseesce0csn. bHerciate ie} oterah assis honmerte mee one 300 
Arie uP OSV all rsa aoceinees cs cece nesseeaeeesesee sbee IEA ES oN: Wah {nee eens 300 
EMM el seu POLS WIE co. Se cso ce ect ccc cece eccccce POI di et Seca 1 a teeeae eee 300 
BIACA Checks Ow MUO ce ctemccrn'siic\e sive a o.= Seca wins temeue feeiswaweieroe eeesast Senatis 400 
Piumitersi@reeks INOLTGMONE c.scccctc octets veces Sceceeesase ses} eescee ae 4sicee- Hn cake nee 300 
BGCKs OLE eNOLOMOMee saecschcaueeteccictwaseasoraaess ce hana ame rane Sas eee ce ae 400 
GansellGreeke Nord MOnbisoscesasscee ess esse sures cee ee eek as eee LEME Lee dae 400 
kin evGmemic CH LOTPENAN rcjrcersioteu ices scene. ses ae se ceo oaeeweeisticac (eo oeae eee 500 
MEIN Cribs Creel GOrd ONsee ecco sos ose ve woe suis eo cieS fewer ale kinlseies gprs Go eee 500 
IP eDECATMOLeOk., FIUGSOR | sccnwesisce cas cc scscs cess esrsss|scictemse cece {oc Me ee eNews 500 
Ain epD Cary Cree kw HMG SOM ieee cclcis iar messin sce ce me Sn se el aleiereietseeeis cise pilStasdhbooune 500 
OR CLOW A RCLEE BPE SOURS Lreetonrareisiereteres soles ewin's o/sl sinc sees fenoeseisiomer ein Ie eee nee 400 
Shades Creek, Hudson........ 400 
Racine Rem ereek) TAMAQWA..c.vec-ceeesasccesceeesestse 400 
Broad Mountain Creek, Ashland 400 
Hire ck vallenoreek- AGM AMG Gckiee cic cccaancveeesiccewcetecctos les vecess | RE SIP Jere 400 
Soto LITA WGN Oeste YU LUD ORME e-toc, staimelnisiste selects seco mes atccee ete vote cioee Sable carceee 500 
aM MONE C KIER A Uhl ALR oc crocewe ce hoces Alecia d ot cist curecitc tole Sele | Sepa ome OF 38 400 
EAA OUT ee Ram EWI) OUECEIN rap yatorcstaraientacoce chic come ve we ve ecliiactfeus cue tcesteeee es -oeleeees 500 
Car UPR CLTRE UIT mene emusic niceicacick «ae See cesta eens me mole eewewene ce Uegentenn Re ewe 500 
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Details of distribution—Continued. 

Species and disposition. 

Brook trout—Continued. 

Pennsylvania—Continued, 
Pringle Creek, Summerhill 
Laurel Creek, Summerhill 
Brush Run, Altoona 
Laurel Run, Huntingdon 
Stone Creek, Huntingdon 
Lake Eyr, West Chester .. 
Broadhead Creek, Stroudsburg 
Stony Run, Henryville... 
Cranberry Creek, Cresco . 
Paradise Creek, Mount Pocono 
Bala Farm Pond, West Chester 
Calkins Creek, Honesdale 
Toms Creek, Bushkill 

South Dakota: 
East Fork Spearfish Creek, Hanna 
Rapid Creek, Englewood. 
False Bottom Creek, St. Onge 
Spearfish Creek, Elmore 
Beaver Creek, Spearfish 
French Creek, Custer 
South Boxelder Creek, Nemo 
East Fork Spearfish Creek, Englewood 
Boxelder Creek, Nemo 
Castle Creek, Rochford 
Fish Pond, Rochford 
Little Spearfish Creek, Elmore 
Whitman Lake, Loyalton 
Bear Butte Creek, Pluma. 
Squaw Creek, Hermosa 
Battle Creek, Hermosa 

ee iad 

Se ee 

SourhbeBoxeldermMRo mbes as eee ce -ceeclecieiaeesicenstsctasaate 
Hay Creek, Roubaix 
BoxeldenGreek Ro ubaixemse eee a aeeel aaeeee eens | 
Ua Creeks sO Waxes oe esac ates awa ueiaersgistarsjessiciereice 
Bear Butte Creek, Deadwood 
Rapid Creek Rapid City ocmcme scenes oeineisicisin clears Saleesios 
Springdale Pond, Rapid City 
Spring Creek, Rapid City. 
Spunk Creek, Hill City .. 
Spring Creek, Hill City... 
Tron Creek, Hill City...... 
Pine Creek, Hill City ..... 
Elk Creek, Piedmont..... 
White Clay Creek, Pine Ridge Agency 
Spring Creek, Whitewood 
Beaver Creek, Buffalo Gap 
Water Cress Creek, Speartish 
Smith Branch, Spearfish . 
Spearfish Creek, Spearfish 
Cox Lake, Spearfish...... 
Montana Lake, Spearfish 
Spring Branch and Pond, 
Blackpipe Creek Pond, Galena 
Elk Creek, Deadwood 

Tennessee; 
Stony Creek, Hunter 
Roans Creek, Mountain City 

Utah: 
Pincocks Springs, Ogden. 
Applicant, Salt Lake City 
State Fish Commission, Murray 

Vermont: 
Little Leech Pond, Averill .: 
Shrewsbury Pond, Cuttingsville 
Simpsonville Brook, Brattleboro 
Frog Pond, St. Johnsbury 
Mill Brook, Windsor ..... 
Cleveland Brook, Bethel 
Mud Pond, Randolph.... 
Trout Brook, Pittsford 
Pond and stream, West Hartford 
Brookfield Branch, Randolph 
Tributary of Reach Brook Creek, Essex County 
Fletcher Brook, Lyndonville 
Walker Quarry and Stepler Creek, Williamstown 
Trout Brook, Northfield 
Wardners Pond, Montpelier 
Nigger Head Pond, Montpelier 
ane donseond wMontpelersnecseessseceeeeo een sere ceeeeeeeeeae obs 

Piedmont 

Eggs. Fry. 

20,000 | 
20,000 | 

10, 000 | 
10, 000 
10, 000 
10, 000 

Fingerlings, 
yearlings, 
and adults, 
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Details of distribution—Continued. 

61 

Summit Lake, Woodenville 

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

and adults. 

Brook trout—Continued. 

Vermont—Continued, 
WH uLer POMO mMOntpeli@n sjciaree gence dthis cicie Sinynivie's otic e wie sic| syeitie se ene stew oie 10, 000 
Benunettbrook Montpelier: =o. ct aon cw ac cm soccicmisicisisisinicie| =e le eelsinn oe sre 20, 000 
EPO Dati BLO Kea NCOMUDeIOT meee mace seme sis selsiel sais ciel atclel ate /=layorer~felertatels 20, 000 
HCE MROMG WE TAL GDOO meee sete ec ecmee cee reise a aieieniataerael | ceiioioieivisfoeice cll sesietemrele eteiaicters 
Sjornbayee uO, IRA AO OI Coe Sgcoscosecnebooadaboebouce ec cocddaobossn |scoodudesooces 
HOME ISIN, [IMUM NAR <a eS Sac Odee OOLOSA SEE Ep SEOsAlleaaqo conoasoadcr 20, 000 
Llosa (Cheelic, \yVMliamub MERON aA aaa SoS GEO de bac ost oaneorbellosesaddds cesta booobebconasud 
AMUSE BOO Kes Ber eye cae cic cc a cies eis sere oe islets cloiatelsioie cee imele | eiei=teyetereleteteloiaiaie 15, 000 
SUN TOU PAS pS NOO Kees Us) OLMIS LUV) eases aieyat state leat tots met =telsic laislots| | eveiei ate lnvetatatere ster 15, 600 
‘STontrays Taycoyolls, Site d@LUNs SAAN Geo acebese CRE shen bsenooos|esubdabriseasor 5, 000 
Watenmansi eran che NOMMSOME coma elect setecin Metclci\e1<t</<ilieiz sictereisle sie ie ale 20, 000 
Miu OMG AnD yesrOOk. Galli pS escalates cals sic beleeieteielaraciae l= 25, 000 
BIA GEAEONG MVVOOUStOCK ae cee ee aiisis cists e cie oils aaiclaw lawl sieeeeelnenimnet = 15, 000 
(Ofori Taywavels. leyeM RAVE OOO Ke GR Bonn aee Bc eoSc OUEST OEeSeereees modecranpacace 25, 000 
MAKE bakOta mVWiOOGSLOC Kriesericcicclsceicice saat aces selararels | nie sien eeicie cere 20, 000 
MUCKEIBTOO KAW OOUStOCK eee miss e sac ccisa che stellate ale cicisc | iim wae flaisleseerais 10, 000 
SalmonvBrook. sD MME NS tO se = see 2222 ce -iai/ esas )\n in'nl| |e elalal~ aieeimicie lal 25, 000 
PARE DIAS liye, Ijaalonhpilllle ooo coo eoeSooeaebEeesEeece|l>adunoaeuddoess 30, 000 
HerrinwoneekrelslanGdyeond eee ate arin nce ae ca aertctatsetelviel|sts/nevaisistersieinioiee 20, 000 
MiulinetoneBrooks Wand olphiecessceseeccceecee ee = a= <el[eeicie oie = = ninseiaie 15, 000 
Pondandiprook Randolph cc ecrmrcies = sissies ne cele aes | cles slat ele wisi einisi> 15, 000 
AM ETSEE TOOK Ran GOlp ice nessecemm eatlecieie ae ile tere satel sesieccieie sna 25, 000 
BECHER UOO kee aull C Ol emer meer ics sisteisteet ote total ate) ateetaiatallint= mistete: olatelatelerel 20, 000 
Fon cuspondsixand olpleesst ce cree cceterinc ince cess eecte ee eae sete 15, 000 
Ii Biwo oles \WahoyelOn g- seas dogcodocteCn OO boC Cc aotbousheen| | taosocsdecoone 25, 000 
WihliamcsRiviers PrOCtORVIIIG = sc 2 Sac Screisjetctcicle's,c\sa/ehare 0 crear Wsceschogcoecoc 25, 000 
West Branch Williams River, Chester .................- eco oaetecodac 15, 000 
SON Berio ay awl bith aby Gres ee capo peboce caeaDopesees| |Asenoomncacmoc 20, 000 
Whetstone Brook, Brattleboro ... 22... -.cescc-ecce- cs. eee ees eelce ioe 15, 000 
Nam OLOsLOnG BTA ttle bOLO se. secce sc ciec = cee eicleninieisl=i<|=1='||) eleeinwis ene iar 10, 000 
Coane Brooks Babble DOLO la sence eas oe oe sisal ister =1= =) lere | aretetetare@lafate/=eiare 20, 000 
Siourmran; Jeoavals Sibhaah eal 55 dagen oraocosoe nono spaaeSagons| ceoobeeononso- 10, 000 
Branchwvhite Rivers Williamston; «2c. sq daies oe euieeeolllicin 2 = soon 25, 000 
Hast RoOxpuny bond. Montpelier ss =. smmclecisciicelislete soca =e ai=laaleisin el 10, 000 
AMP OM AM OOSICERIV EL 1S OANOM = ccjcm mai e ecicisiae closes «olen omasioie see ie a= BU BUG Me SnahoGraccisec 
ICE VCS BE ROOK SAN OM Pe teers ce cers oe coo saiclottee alctolat Stel ciciahers siorarc oiseverereletncel= HONOOOM Ss ceieteneeceene 
Teyrinaeny IAs, MNES WeCRIME ese OOO ero onbe Care aueSCAnosaeallecuae coqbodae TOOOOM Ere sere ecteee tere 
GOVeLOOTSEBTOO ks, WiesbmlinSterseenssectenincieetecite steno ae seeliseraiss eer TO; 000 accesses sei 
Milles rook pVeestmMIMsteDs ac. cc feacsscee cee cece oacee ce leacceaucceenas LOZO00O RE eee. cece 
BatienklleRiver Mian Chesterscccmss cc cece acl cicle slsiclels daelaecinsiexeieicemie BO QOON GE Semen cee caste 
Fish Pond and stream, West Hartford ...............-.- Peeeeoeeecmnes ES GOON Seretsteteteta stare 
ETC OMGAIKE a RATA Gietearaare nn wie sobre saemaisccicce i semiclecciciarsiere DA ORT |S aeemtseceer 
Darling Pond, Groton.... GOS OOOM eeetereteterereteeisier= 
aver MPM sel QA SHOWCmcccccmeuenciccae Semuteeies cise si oceles GOX000" Sth osee ease 

WiaterbUnyietncct sneer ven ssoe= secteccis GONO00R Se semetieeeere 
Make Mitchell West Notwi¢h=-<2cc< c.0sc<.2ccs.c+ cee eis TAO SO00 2. Sete sae asa 
DarlingwPond. «Westville: cc s2 sesso a8 seca ptaeorrate sierietre BYP) | Geaviacs =Ascec00c 
State Fish Commission, Roxbury BON) |esancadcnso0d 

Virginia: 
Siosveces MDveian (Chaerelics 8 bh (Syde| Seen Oe cect ob oa bet eHe Cause i osccoOedeSasellbnboae cobacote 4, 000 
Matithewsubvakes Martinsville. 2. c22.cccocasecniccsie ncn cin =| 26 
Sweetium swoudoum County ..-5. ssaccccc ns ce cece ccc en: 
HallstBranch Oak Rid Pere csce se oe sce acct cise ccinwiwels/s 
HMoxs CneekeMrouuGalle ya sateme croc ccissmwere cote arene) hela aieis aici 
Tates Run, Wytheville............ 
Ogle Creek sMumiMla pe asaccimccs cere censiecitet nc 
Tributaries of Difficult Run, Hunters 
ithe Rivers GraysoniCounty:= =o. sicjess «ices sleln so-so ae 
Falling Spring Branch, Covington..........-.-.......-- 
SprinesBranehs Wiriehits Siding: <a. 2 sencecerie ieee cee 
AUER COMMS TOM esos csclsisias cise oc rate ls o'claisje (ce alr 
Casteelbkun Covington crs sc cec a.s2ce cc-eeer sie c= anise ee 
hitthe Creeks BurkesiGarden a sce vee ie citencecnis eae ce 

Washington: 
Wom ers akon OUieslsram icc cles, cisicis ctew cfm c/cllereetstetereivateler- 
Martins bake) Springdale). 22255222...) . ss<citslecs nei oe 
Sal Poiltbake mre publics esse ac cans = ciccte = <le ateicielostnie cle eee 
Pondiand stream, New PO. s-- <= <c cine -)ieisieoeencs 
SprinesBramch North) Yakima) ss 52.207. ee = cman ee -ie 
OWES PaO Vs BGLII Do) fo foyals 9) sccie aa alas s:vjaisi=le lace wintoleis bisiele cists 
ihe OMG NOMEN GC yaaep cleanin aise oc aia a clelenie c/eteielota orsiat-tiee i= 

DOMAIN GC etebrateare siciaieve im Sciaio2 = nts) atare eis oyetois miata 
BVPI Cy eet ers vse nae are sisi tee ee eielelele's sis 

Bear Creek and French Lake, Milan 
Sjommbayes Bicoval ch i HUH Aes Oe a ee eee rs Se Soe A SAccas. ce 
INTRO RE AKCmpNLe VENs eG ll Si o.n2c naa amresiemnes soso meee ose ea lneceeeesaee ce lena hoeisece eee 1, 800 
SDHN Sep TOOK SN OMOMISN = san c<.0.5 ceicieteleeetlenemeer eee ete Goce Se eclsieinicice DOG | Bemieciemetsecteiere 
HisheRbonmadeySenttlemse a emciccnc eta s + cceeleoesenoeentecleesescem ues sae SaO00) |Peeeesenece ose 



REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

Wisconsin: 

Species and disposition. 

Brook trout—Continued. 

Washington—Continued, 
West Fork White Salmon River, Klickitat County.....-. 
Crab Creek, Harrington 
Arkansaw Creek, Castle Rock. =. 2... 2. coe cece once ese in 
Lake Blackman, Snohomish 

West Virginia: 
Mountain Creek, Capon Springs...........-.------.----- 
Trout Rin, Romney 
IBlwestone Creeke MEM TOs coe se seni coals ecteelocinee 
Glade’ Creek Marleotte sa. sea ceminn nos ss eeee sins ss eemcaiee 
Mill Creek, Alderson 
TMS AJ eoeclayCihKet nlelja sen Goose Sorbo Ue ane ceonddeoemoaae 
Haddix Creek, Moore 
MillGreckaha vette sn. sacc smiccemasccscessce wscemeseme scien 
Spring Pond, Eglon 
ishwMP On GSS LON esq serie aieeaiaitvacieicees soe cies sia els's «lial 
Bush Lake, Eglon 
Meadow Run, Durbin 
East and west branch of Greenbrier River, Durbin 
Tygarts Valley River, Grafton 

Valleyfalls 
Clover lick Greek, (Cloverlicke. cic sasmskeeccceeressesss 
Mouth’ Chemy River (Curtin: 22-25 occae-+-s-ca- cies = siecle 

Cranberry River, Cranberry 

Leetown Run, Shenandoah Junction.............-...--- 
North Fork Blackwater Creek, Thomas 
Big: CleariGrec ks WRUPCLUA jc\c< eso semcc cere orem cetacean 
Meadow Creek, Shryock 
Milligan Creek, Bungers 
Head of Glade Creek, Hinton 

Prairie River, Merrill 
Beargrass River, Fallcreek 
Moores Creek, Norwalk 
Rock Creek, Eau Claire 
WOOMMC TESTI CLAITG 35 teers sac cisie cra nciaein aciesioe Geek oiaos 
Fourmile Creek, Barron .. 
North Branch, La Crosse 
Halfway Creek, La Crosse 
Burham Creek, La Crosse........ easing ae we eisiveeclast ene 
isichmond (Creek bay Crosse ce a= ares ciciciee ence saectets cess 
SandGreek. Cartwright. fess. cc «-leaecemecineasteacse 
Hay Creek, Chippewa Falls 
IBCcisRiviermhaine bila eegy. a Mec nana teee ooeeine poiseneeee 
ScottsiCreek VWaimehilaeesc- sec hs oe ose siomes veces eee 
BadleysiCreeleManrehile: jas ewieciee sacicici<inie slnwiee nee 
Beat ye Cree ke HORtOMe nso semen tot ane seveisiaemicisyee siersiere 
South Branch Creek, Hixton 
North Branch Creek, Hixton 
Tank Creek, Hixton 
Lome Creek, Hixton 
@lear- Creek. Watt Claires. 220 os Soe isk ces ve oboe ee ae 
Blk CreelesMamn@ laine fuel Se ce es acca oseic ae usine v bene cee 
Otter Creek, Eau Claire 
Lowes Creek, Eau Claire 
North Branch Owen Creek, La Crosse 
CrollsiCrerkllint Crosse ee tse -scisearie sions Sees cloeteresiletersis 
Fishback Creek, La Crosse 
iKeranis (Creek, Mia} Crosseuaaacers sac cisicisei-= aecsvesiamawes sails 
ro wit Creek: MAISON): ceciacie stance a catinesic niece coeoene dees 
Stony Creeks oN Ktonese seo oot ae os aoeing Sonics eae one ee 
Cowles Creek, -Ave@adia.sc aon scorns oateemen's selec 
Duncan Creek, Chippewa Falls ...............-- 
Traves Valley Creek, Independence..................-- 
Douglas Creek, Black River Falls................-....-- 
Gleani@reek pblack RiveryHalisges sss scne. see scene cnmore 
Roaring Creek, Black River Palls........-.-s.-..0...-.- 
Slauser Creek, Black River Walls: ...2-..5.2..saceccncsss 
Papoosei@reek Black River Malls. : 2.5 .ce fest te soot see 
Van Herset Creek, Black River Falls.................- < 
TowmiCreek black River Halls oi.) sscesmes oacemeciccce 
Squaw Creek Black River Malls: oo) ose eo ene 
Trout Kun, Black River: Rally: 222. S.dcecncasiots cee eceee 
Kenyon Creek; Black River Halls oie cceccicuinne. 2 soe see | 

Eggs. Fry. 
Fingerlings, 
yearlings, 
and adults, 
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Details of distribution—Continued. 

THE COMMISSIONER OF FISHERIKS. 63 

Species and disposition. 
Fingerlings, 
yearlings, 
and adults. 

Brook trout—Continued, 

Wisconsin—Continued., 
IRE EGY SHUTe eK eB IOke Ra VETU NLS says o sia wichiacinic wicioaiislaeGissieeicuisse acini 
LET SIG Tee ee IACK UR IVEY MAIS! o- cockinw cscs couse stenne] gece settee 

South Braneh of Levis Creek, Black River Falls... 
White River, Neshkoro 
Gilbert Creek, Menomonie 
Little Elk Creek, Menomonie 
White River, Wautoma 
Emmons Creek, Waupaca 
Pine River, Wildrose 
Bostwie Creek, La Crosse. 
Chipmunk Creek, La Crosse 
State Road Cooley Creek, 
Mormon Cooley Creek.... 
South Cooley Creek 
Gills Cooley Creek 
Halfway Creek, La Crosse 
Centerville Creek, La Crosse - 
Mormon Spring Creek, La 

Tia OLOSSC oe a nsecen cuss esos 

Crosse 
AGams: ValleyGreels ila Crosse-< 2. <.cteeeecienwee- sess 
Dutch Creek, La Crosse -- 
Brown Creek, Augusta 
Sand Creek, Augusta 
MnNeiiwRiver: PAymOldnenscoccssecsoccscces sc ewes -saes possesses sses2 
Lousy Creek, Menomonie 
Deer Creek, Durbrook 
Halls Lake, Alma Center 
Reefer Creek, Orienta 
Trout Creek, Alma 

Applicant, Osceola 
Wyoming: 

Fish Lake, Gillette 
Green Mountain Springs, Inyankara.............---...- \eaiendrerateclasicue 
Sand Creek, Beulah 
Red Water River, Aladdin 

Japan: 
British Minister, Tokyo 

Argentina: 
Argentine Government 

Lake 
Colorado: 

trout. 

| 

kr ry 

541, 000 

rout One AGIen WOGE SPINES. 05 eject sss scck see jsesslesesendssenace 
Connecticut: 

State Fish Commission, Windsor Locks ................. 
Michigan: 

State Fish Commission, Sault Ste. Marie 
Long Lake, Alpena ...... 
Brush Lake, Hillman 
Lake Superior, Marquette 

off Long Point, Isle Royale 

Eagle Harbor 
Ontonagon 
Fish Island 
Whitefish Point 

200, 000 

2, 300, 000 

seen cent eee 

Lake Michigan, off Charlevoix....... Sass Sdiaaiooe ane peewee cemaccions 
Trishmans Reef, off Charlevoix ..... 
Manistique 

Lake Huron, off Scarecrow Island 
Presque Isle 
North Point 

Lake Alexandria, Littlefalls 
Minnesota: 

Leech Lake, Walker 
alc Superson Grand Marais ..<. Jc. ccccseccssccccaccess 

Grand Por 
Chicago Bay 
Beaverbay 

tage 

off Poplar River 
French Creek 
Two Harbors . 

Duluth He eee wee w ewer cane 

id 

seme eee e ewes 

| 
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Details of distribution—Continued. 

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

and adults. 

Lake trout—Continued. 
Missouri: 

Houisiana burchase, Dx positions St. WOWiss= ses <2seceesleeeae ses aetineal came eeeeeeee 181 
New Hampshire: 

Partrid es ewig ken IsittletOnl cscereiss sien steieictece ac lerecisis se ciaree | Ses tisieceenipee 15 000K Sc sees eee 
Crystalsbalke west: Canaama. caso snecesmenemersinen ms ceniee claseenenaeceas 20) 0000 See ce avcmeecee 
Hirst Connechcutsuake Beechermballsieescs ace assee cena lence ceceeeeeoe 30; 000) ie eee ae cee 
State HushiCommussion; Waconia. s.-cse--cmscec se ccceme YOO; 0008 cetsaicmewe cake) ocemne ees 
Horesthibakewittleton sete caccencses osee cee Ameer me an ele cine ae srereeieeete 200002222 eee 
LOOnRUAKe VCENLET OSSIPCE Sriasc tee scale sins otis cine selec arate eerie 20:'000) |S)- Seca reece 
Newtoun duliaikesBristolac.ccae nes cles oslo s eciveie sla cloeinee srg] beets cee meee 34,(000 | ..58aeeeees 

New York: 
State vishi Commission, (Caledonia |..-o-s2ese eee -ieees 200; 000''| 2.2... 2.25.00 s5e| Sak eee eee 
iNGay Sone Cin ING [obi a5 ne adoscneocobos sae sksens 10; 000)|2 Siccccs once] |e 
Otsezo Lakes Cooperstown... ocisaeccsicrec cise aieteeise sleteee| senieineccie site iets 30, O00 ee seeeaeeeeee 
Lake Ontario, Trout Hole, off Cape Vincent ...........-}...--.....---- (2505000), |-2 22a meereeere 

OMmGrenddierTslamaya: secs acr cei cis act |lnaseinisieeatecioae 1,450)000: 2 soca see 
Trout Hole; of Charity, Shoalsic..sceccnes| acess esse oee 850,000: |ceBeeeme eee 
Opay AB oy ayeynns) Jetoyhat nd Gilet ty) AG osc aacoae Jo acKs|bocboocorenace 250;,000) ||| Sseeeeeeeeeeee 
OMOneillsPOint <¢ cscs c sere cies salesee eee ween eeaceieee 635; 000). |). Soc eceereeee 

Ohio: 
Biswwake GUTWAN Al. voce esccns cies c sive cueciesics ca ciseiviac sxe sone neeccee Sate emer 1, 800 
hake brievousKelleys Island! an. - sose nese mnccalsceeminaee|oa eee eteene 884,000) a2 sees 

Oregon: 
ClackamasiRiver. Clackamas. . 2 cnc sc ncsien sea csecie comae| Geta ea aalae scion ltaactee seeteaee 21, 626 
SuckermbakevOsw ee Oransecmccicc vac ecs ce elie eect Oe haremce ic ae soe iee sialon [eee 10, 000 
vordantand Perkinsslakes» Marshfield U2 css cc. -cnc~ccecelecons cataecis ce 20)'000"|-...5- pose eeeeee 

Pennsylvania: 
Statewush Commissions Comyere see seeee- cece eee scence 200) 000! |) 0 2-2 Aco i2e| eee 

Vermont: 
BrevAverillMake NOLVtOMl 2. ssc0se ee eee sick see eck eae ee noose see ee 20000) ssa-e eee 

Washington: 
DeepiCrecksia ke: North pontieescicee see case cae close eine lees emcee eee eee ener meee 2, 000 
Pierreand Summit Males; Orient... -2-2-s-- <a. =e cee sence ss cnieei 195980) 53.5.2 e=eeeeee 
Steilacoomulbake. Take: Wile wis <<csscseis cinerecetemwesecre mewn aeicene cateeeserets A0 280’ |e estes 

Wisconsin: 
ButternuthakesPhree mba kes!s. sca. sme ieee ecmiceesieecice 10, 000 
Sugar Camp Lake, Rhinelander..............--.-- 10,000 |... 
Lake Superior, off Madeline Island 350, 000 

Sandbislamd!cemecsssecelseciem scene 316, 200 
IBATEMB Ao fend. coun ce ceeaneccnanee 265, 000 
ROSSpPOLt saat Se. woccasceearicweseceecice 300, 000 

Big Creek. PMOlleyvalle weiss ce cmieociciel= ice ceicicreie cicie eiais cisietcis 2, 000 
Argentina: 

Arrentine|Government.: ccc. ckqecccsceecseeccsecsceeecce!  SOJ000) Poe ce ccc oc- ec pemememe ene 

NNO Lee ae ros ota tarale oe ie dea Siew att tniciaiaraiarate ciate siete tae 3, 060, 000 | 18, 486, 460 43, 831 

Golden trout. 
Maine: 

Canaanvhake Rocklam dies cscs cs dace ate teeta ayn ele sia.cleelale Ball Semeneies Salae eg 5,000): s-cesseeeeeee 
Wortens*Make sRocki amd wrseeaccsieee ce cetsivics ae ce stain cel Meeioeeesioe ee 5;,000 | S232 soreaeeeniee 
MoostocmasunticivakeN OGuoOssOCiaceen sere seeceer ence teeeeettee sei 2; 000s See eeeretets 
China LakemWatervillle.s nace cline tee eilse ier cesiee ws sioceel| wacitetete stein mice 5,000: |. <eciceee cee cree 

Missouri: 
WOUISIAN a eurchasewbyxpOsteOmy iS ta GOUIS ee esis se ae cee oe | Secret seal einen ectne eet 30 

New Hampshire: 
Lake Sunapee, Make Sumapee - ..<..c2%e aisle (so: oss cin creiclnel|lopsnete er sidelersiers 1:6,/000: is. amperes 

UC HU ace ai oe an nde PE Je ge TE | 36, 000 30 

Canadian red trout. 
Missouri: ° 

howsiana Rurchaser Exposition Ste LOwiSs cs ntsccsceel seine aecin ae all eemeitelaieiste sitet 13 

Grayling. 
California: 

StatevHish) Commissions SIssonieeceo-= eens ceneeceeceseeeee TOEN U0) op eeedccpspoecl|conacoococeacs 
Colorado: 

South PlattemRiver, Plorissant 252-0 4-5 occeeceeece eee leeeeeeeeeeree. 10,000) | Sock See ereeise 
Los PinosiCreek“Osierssats sac 5csen cama emeiciesen aereee | Cee mieieemetetet. MORO US Bahonpembecccc 
NoMthsPlatterRiversAltnuniararcmacesssciecisscee eter er eelae RE ae OS O00) | /\22)-taeerrsiectters 
Grizzley, Creek GlenwoodiSpringsi eras occ cerns cael) eisteeectetsereleaets 10; 000%) =. -esieemteo es 
HryingsPanvRiver, [Ivanhoe scans sscacckacoeceeonoest ec tee cee en oo oeee 10000) |||S<ee eee 

Idaho: 
Maize vbalke? Hatley -o5 se Soce sc. oS ocela cach aeeneecneen lnaneete cee oer 0}000. | joa. -r:ersteeee 
CrystalMakes Hailey, salts sae a ee ee | eee ee 00;000' |) Sera 

Michigan: 
Statevbishi Comm iSSion wWHarris secu paces tence eer ICOR(0 10 Meee AM ESSA Sc ccc 

Missouri: 
Louisiana Purchase Exposition, St. Louis.............-. SONOOOM asc seee eee 255 
State Wish Commission,(St: Joseph. 2. 2c. ceccceccesecme | AVAUUO esoccmpoaponcdloosonocjoneded 
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Fingerlings, 
Species and disposition. Eggs Fry yearlings, 

and adults. 

Grayling—Continued. 
Montana: 

High PONGS! AN ACONGS aim <jaasac a5 <scisisiia's, o/s saris aisiesla:cielei| seins cleleraccieeee LBONOOO) | celactenteseryece 
HMlatneaal Rivers Kalispell ii 20 acc semana seleiewcettesieinesictin|<scaceceecseae 505,000: |Paas Asst osecs 
Spilimater kimerewWalispellie neces so snc rcteae steerer ce lsemieeisiecsiese eee 500008 es Sons oes 
Ieyeuyeie (CRS si ic 18 patel eee ao ee peeconn soe pessacncdcunde PeeoR eR oanead 505000). |S-2.02s5caeece 
Bridger Creek, Gallatin County, 2-5 << s<2c0< scene eewe=|odena cde eee es LOONOO0R Hea seae seco 
Py IMNaMOreck Gallatin COUNtYs > masse. cts mic er cle wicieinia|| cles selene siete LOOMOOO Mat ke cen acces 
BORE LGC ORCC KAWE OVINE easel eclaaies nieve aie oe nietclorsatcse--l-ilt eter otornciele ore LOO NOOO) eS ease oo. 
Dupuyer! Creeks COMTAG! <4 sss hates sk att ecic oa wreis cere wie loic ce cine tie dee LOOKOOON SSS ste ssecs- 5 
Elk Creek and tributaries, Red Rock Lake..............|....---------- 1, VOOsODOM Emeee cee secs 

New Hampshire: 
Poudtandistreams: *eovternPlaGe. oss <\. cio ashe see orsla se oreiersiele ease tesserae LO Q00W Eee As teense 
Mributariesomcucarshiver, (NCW DOLE «-2-\-/1<'\-i-icselenis o= | ses eee sos LO“ OOO! sga= eee sces sei 
Ieee TEIROVO Nc, \MVESTE My abovoll ay neeke Ae app oARee aeoaacese Ssconecresonce LO SOOO) Pet oe ees 
CwirteDiamondie@reek. Colebrook cme « asctewns oa cieeciememec|ssceececes cele LOS O00 S552 2s es 

Oregon: 
South Fork Walla Walla River, Milton ’.................- [Sac paaeeeee TH OOOuIR eee eseecae ta 
North Fork Walla Walla River, Milton............-.----- ae meee neeonon 1'5;:000) ||) 2 o<em=22-t se 
Walla Walla River, Milton. ..--..--c2-2-.--- © Lyasephor ma SSeseecaceeee RD: O00# Rosato caes 
CollinsyGreek. All bamiys, a5-clzncuec oe cc eireisae ovine Sewione ci bomseceenisieees SeODON seers cnmes ces 

Wyoming: | 
Stateshish Commission, Sheridan. 22. 22222.----25--2-=- | BOS OOO aoe sacs vee Peeee eee 

TREC E41 Bye oe on Ore ne) nee at ae ere 334, 000 2, 692, 200 255 

Lake herring. | 
Ohio: 

hake Brie of MiddleAsland 2s.2) co. -5- nes sco cinasl/s esse coe see HYOGO SOU0)||-eiserrancmecise 
Kelley silslamd eset eee tae ostesiae os sagitaaeee secs stetece = sce 5000; 000) ase seen ae 
DP Ges aivrae eerste teiis ce cetiacie'iclscitieimeinceecias aeanbecdapadsdd LS SOOK O0OT Paeretsectsayt se 

ee eh |S ee eUE US 
AIOE ese ereret ee area scot cioia refiners Si-iaete S cmyerelewio cca cistesate stele |Poeens wacko 23,000 30004 |S ce cntremeee ae 

White-fish. 
Michigan: 

Gry staliakey Beul ae stectets 0 eieisisloninte c vintoisl=iesisiclelaininraiowicisi= linet ereeisis <talorar T2000} 000i Rane seeereeice 
Mon eaimake mB at ule; © Lee Keane ele cele ele letel= els cteleleiee/stoeelole | sajnasmretne see 200'(000)) |) aee2e-cese 25 
PAKS SUperion ear (UL GbbO sc a2s 5c. c ote 215) iolnereirisiaiteoiace| kaise ee cte 4,200:,000' | 2.-22 523202 

OntGnag OW saa: pace erorniels ose siniehe's) ais locaondededucos 45200) O00! | aa seinecte es 
WihitetishyPointice seen semccenecen oacmses ES Ne eK on 9':000;000) \= 222s cee 

Hake AUTON WStEreeconePOmt. 2. - cea. seen = seecis cease Pia Bees aaeetne 50005000) |2 3-22 e 22-22 
PUN ersBaye sees a= ee aclolelans ciaislese eee HXOOOHOOOM ace cece ecens 
INOTENEL ONG ee sone ere cassie loins sos oshneewer | 15, 000, 000 
Scarecrow slsland: 2: = sceecsnosecceeceeces| 5, 000, 600 

Lake Michigan, Charlevoix Reef 23, 000, 000 
off Fishermans Island 3, 090, 000 
head of Beaver Island 3, 000, 000 

St. Marys River, Sault Ste. Marie ...........-.---.-- 1, 000, 000 
WetroibyRaver Off Belleuislevs. <5. o 2.2 chie ose cwisisiseeieeceeee 27, 800, 000 

Minnesota: 
hakelSuperior. of mouth, of Lester River) .3.22. 20. ~<cc-cls<-s-ceesceee| 1600000) }oReeee siete 

New York: 
State Fish Commission, Caledonia .................----- 2 OOO S000: | artes Seale ele sallicots atalalecave eet 
NEW OL Ra OC Liye A ATI a face cis lelee clsjeie 2d Aacicieienel si cierer sie TOVO00* | ece hel asa see eee 
OtseroubakesCooperstOwWilllee. sere ccise clere cee eile eee eeie Seen seemisee B35 A000 itenete cia tate = 
MakelOntarnovOnelibbetts boi Wighte. so 22-ias seni celebeeeeeeee see A’ SOOLOOGN Be keenae eere 

CharittyeShoalsecthec cama nsec o-eeee aaa eee 20003000! |=. sae eee 
Grenadier Island .........- RHE, SS SoU et NTS SAT ha 20005000) |Sssncenseeeese 
Newiound (Shoals. 3-2 acest teen oelsee saeco HOO 0004| fcsea ween ne 
Pigconvisland, «. bb cases ences alee seme terelase 2;0005\000))) seetem rem steetne 
Wan SehaickiShoalsie. cheese ene eneenen ene TX Q00%000))| 2s aceetenee 
SouthiBar West Bnd? 2... So2acencecelsie ceo s = eae | AR OOONO00) See eee eee oe 

Ohio: | 
ake Erie; Ballast Island Reef, Put in Bay ...:2.......:|-9--s2s5--552- 10000; 000 Se see eee 

NeanLupes Point, Putin Bay....sccesssesse: [eee oes San eae LOKOOONOOO Pace nce nee 
Middle Island, off Kelleys Island.........--. JEN oars setinise ae 1.0;;000;;000) Rea seeeeeeeeee 
near Gull Island, off Kelleys Island.........|..-.-.-----.-- 53000; 000). e2eeaskeeee 
offekcellysiiglandee:. =. cicccscce sce saeeciecs se Aas Sie $5250; 000 )|evieeeeceeceee 
North Bass Reef, off Put-in Bay ..........-.-- \siserepmitewe set hea 000: 000) 5s Saaseee ne 

Pennsylvania: | 
StatesHish Commission; Wrie =.:-....--<ss-+=--=+- = eee 1; IAG +280 OOO Mesa aese ae here et me te ere 

Wisconsin: 
State Fish Commission, Minerai Point........-.-....--- LOXODO O00} Qe ereeetiee aen= [pecesoecectae: 

England: | 
Applicant wVialverm Wells. 2 ccccc.-ccccans «cas scalsccscoe 25 O00 Pe Bela eettntad (Ss eeiseetenare os 

New Zealand: 
WewezZealand Government -.05..0.22--s8sscescescsces TEROOOF OOO is ashrsicicinej- sa hem seine eee 

Argentina: 
ATOM LM GOVETRMCII GY <a: no mcicclinc sale daccwemeesiccn cece lQOOK00O!, | Hoe Stsa fo erats 25ers slats 

PUG Tell yserse ret Seer eee oie cisivjoisiae’s cleie x \nadacaiseence ocsms 605:315;000)|- 1:76;485,(000))|'5- = 5-2 -/--4— = 



66 REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

Species and disposition. 

Pike perch. 
Connecticut: 

Brookside Lake, Winsted 
Taunton) Wake yBetheliiee ss. ccosceccol cuios ateceebconeeee 

District of Columbia: 
Potomac River, off Three Sisters 

Indiana: 
West Fork, White River, Indianapolis 
PretiyeuakewPly mouth asst co s\scemeissee aioe > sam aemneeee 
PinesakeninayPOLtesreth onsen cecee ose oe ee caste een eee 
akerGace cAMP Oar sso cece celal sis ciecienuics eee avs neo eee 
Crooked Lake, Angola 
Silver Lake, Angola 
Stone dbakewAng ola meesh hn. sco scanescecwee ceeemescaee 
Lake Maxinkuckee, Culver 
Goose Lake /Columbia Citys sececae. see eee eeoeeeeeee eee 
Pleasant Lake, Pleasant Lake 

lowa: 
Upperlowagkivier, Chesteress- ca. -csaeeesuseceeeeranee 
Cedar River Waterlooseeacens. ==. .c se cecewese sae senieeee ee 

Kentucky: 
Kinnikonnick River, Vanceburg.......-.2-.....--.----< 
Appletree REseLVOir, SteCArnsas.cocsacs ssacaele se neeeceoe 

Massachusetts: 
State Fish Commission, Wilkinsonville 

Michigan: 
hakesAntoine Tron Mountain pees se ase aeeee scree seeee 
Pleasant Lake, Edwardsburg.........-.....-- 
Pine Lake vAllegam). 9225020). 8s snes sessece 
Long Lake, Manistee Junction 
Hamlinwakesnudingtonses-acecnssseeecer eens eeeereesee 
State Fish Commission, Detroit 

Minnesota: 
PAS leMalkey Walmer cache soi: ce ccemtewok bemceneeneoens 
Horseshoe ake Carsone:) ssensens cee cemeceecesnneee 
Swan WakesWerous#lalls 245s oo has cas eeu cee aeece ees sar 
hone bake serous malls eo nce cece easter cintan temas 
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 Swanzey...............---sesece-e- 
Emerson Pond, Westrindge 

New Jersey: 
IBeaTMsPonGd WNCtGONS soe shen ne seen selsemee acerceee 

New York: 
St. Lawrence River, mouth Scotch Brook.............-. 

North Dakota: 
Cold tale; Umderwood!:iss225.-525 tence meas tne eke ease 
Painted Woods Lake, Washburn 

Ohio: 
Auglaize River, Wapakoneta 
Tuscarawas River, Isleta 
MuskinsumpRiverwMWanlettan ten sscctestecscces cceeee ocean 
Lake Erie, North Bass Reef, off Put-in Bay 

StonesiCove} ot Put-ini Baye seecneesiec-sseees 
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 Pon GyWalo Wis stress ace(eeaicice se scemesiasiceaniectine 
Galusha Pond i Montpeliericessesce ssee ene ee a eee een eee 
Lake Bomoseen, Fairhaven 
DerbysPond, INE wportassesen seed ccoos ts sucienseeeoeene 
IB aGkeaRLver HaATciwic kis aie eee ee ee 
Man OOSkInRiversWanOGSkins sep. cele steeleeeee seen nome 
Missisquoi River and Bay, Swanton 

Swanton see © scar ceetca neces aes 
High Gate Springs 

Lake Champlain; MissisquoiBayas..slee coset eneaoe ee eee 
GOoseuB ayaa eee cen ene eee ae 
Gander Bay 
Swanton Sy 

Fingerlings, 
yearlings, 
and adults. 

Eggs. Fry. 

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 

12, 000, 000 
10, 000, 0C0 

300, 000 
300, 000 

833, 000 cere eee eens 

75, 000 

10, 000, 000 
15, 000, 000 
23, 400, 000 
15, 000, 000 
15, 000, 000 
15, 000, 000 
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Details of distribution—Continued. 

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

and adults. 

Pike perch—Continued. 

Vermont—Continued. 
Make Champlain, St; Albans Baye cose ssctes otal cateceeclace cess eceee = 2 000; 000M teone saaetests 

MceQuaneBaysse=-ss- sere ee = Dene eee ccelnewecat eastes 2005000) 2 taaecetersee 
Grier CLECKMMV CTLCIMES! Ape sae Snel comets ecko cciwisice cmon [eae dear wees cer BOOSO00H Ze Satescec cee 

Virginia: 
Mieherninghiver whim pOria'ss-ckseecemscceccec cane cree cs sc|oeceeteceeces S308000) |Gemcecusicccece 

West Virginia: 
OMOPRIVEL Hy CIStETS VAILEY Ss = se nce - ania Ole ela Wisieis wa mis ieleieleinie cieitll'> webs wer ee lieim Ue 2DON OOO) | eratesieletete else ate 

Wisconsin: 
Digmonapbake, Drummond! -o2_. j2seesaten saa cccecsccs|Socesdce sce wee 738080, 00 00) eae cia 
MEN pHs pakemMeGtOrd irc. =. .25 <a ijnioceie Sei selsisie oe cas Selai| ectebiee oeeicee 200/000) |Baaeeceseasee. 
BACKS INE MKC pMICOTOLG sect oe cis Seis cic ccisees wc cideee cise select tee ms csne DOOKQOO! Mee eee ene 
INS ere KemMCUtOLGes eae cease aoe ee conitic aisicisre aisle meet BLS Sintec 200-000 e.ose ee esncees 
Schoobousehiake wMMedord ease. acco celomcicicls kis eisis cswe.c [Ratadcicre laces 200 OOO | eee Seren cere 

NC teal Pars pe erates a cie rete oI oe oes ei ainls Avis wialwinie clatee wisicre 109, 495,000 | 181,706,000 |............-- 

Yellow perch. 
Towa: 

MaguoketarRivers Manchester ss 45. 222s... 22/5282 se |e cece crcnceeces 25000) |acraee cise 
Maryland: 

Potomac River Om Bryan ROMs scrape ceee es 878, 000 |... 
SwamiGreckee soa. -eeek see ce 1, 040, 000 |.. 
Piscataway Creek 2, 275, 000 
Pamunkey Creek 35/250" 000! |e Seco sects 

Virginia: 
PoLomaciRiver Mitte Hunting Creeks... = se ssceenere lee ccsemces cee 25 GOO! OOO |e asinctavale< elapse 

oMmsDovie Creek) csssesticso cs oce ees sn) acca Sadat SH70D; 0008 saree eee ees 
Pohick Creekes says Wyeees sicicseetaeisns aialareia| wero ener cleo ere PAU U ON aso se Sancooes 
OccoquancBayieo—-ceras ns acer cee icne en ee sce wc ectelher WALONOOO oe easels emia 

FROLET) SiS ds each Ses AAS IS AIDE See SUEUR et ME hd TR ee (Os 284963 OOM a eee eee 

White perch. 
Maryland: 

Chesaperke bay, battery: SHOaISs «osc. cciscctece ontcenle| sic seicinepiacios 2 ADO OOO lratsntateteleleiacctainte 
Wester channel cio" 2 eee. hese sale cee mos scien i 500; 0007 Zeseeanenerese 
MastermsChann Ole ee ccm aee creas wae eee | Metnenertesicecee S005 000i) esses scence 

SwamsCreek ewan Gnreeksen so saan conde coe mcee eben ss aleeees celeerelcis 14" 400000 |e 2 ce acc cicens 
MET CreSke eM Creek we ciysstew.e qeljannisrete aiae win eiacle aisle «aeie ke aceasta. T5900; 000) ace chee ee ener 

MO Cao ee eect eceins seas salcaclcoac cee se nee seco eee omnceec ee eues 29°'350/000' Src aecccemees 

_Finger- i Finger- 

Species and disposition. nee sca Species and disposition. aes eae 

adults. adults. 

Catfish. Catfish—Continued. 
Alabama: 

ish Ponds Gwin: esc ce cen ats 1,000 || Kansas—Continued. 
LOOKS US ase tece cious 1,000 Mish) Pond) \Wae@hitacsccceseccsee 25 

Arkansas: ATP OMIA S sae seine ea | 15 
HishveonG> JOhMSON 2.5 5--es2- <6 -60 || Kentucky: 

Georgia: Pond No. 1, Beaverdam ......... 50 
Fish Pond, Flippen'....)-2----2.. 1,000 Dewey Pond, Mentor............ 48 

OME] ON eee cee e eens 1,000 Fish Pond, Lexington ........... 96 
Milmerges c= cce cess 500 Hunters Depot....... 50 
he Rocks te eee et. 500 || Louisiana; 
Stinson saree ees 50 MishvPond. Crowleysees-sc-eeeses 150 
Warm Springs ....... 25 || Mississippi: 
Willacoochee ........ 100 Adair’s Pond, Maben............ 50 
Chipleyiesesecesecssss 50 || Missouri: 

Malier’s Pond, Sunnyside ....... 1,000 Fish Pond, Mansfield ............ 30 
Mill Pond, Weeatue ssl. el 2. 50 Louisiana Purchase Exposition, 
Lake Mohignac, Columbus...... 150 SteWouisiz - 524 occece acewecces ces 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 
leet she dere cecaed 50 Fish Pond, Charlotte ............ 200 

Faw Lake, Indianapolis ......... 50 BUTE AW seca criceis cece 200 
Kansas: North Dakota: . 

Fancy Lake, Coldwater.......... 20 Round Lake, Rhodes ............ 300 
Fish Pond, Coldwater ........... 20 Curlew Creek, Glenullin......... 200 
Middle Kiowa Creek, Mullins- Ohio: 

WalLOter ee soeaaiscn cote ce kicws Skee 25 Hoffarths Pond, Delhi. .......... 48 
Little Driftwood Creek, Kiowa .. 55 Norris Pond, Norwalk ........... 75 
Gungan Pond, Chetopa poooosodot 20 Hakesbippin, AKTOnY ccc cscteeen = 75 
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Details of distribution—Continued. 

_ Finger- 

Species and disposition. Tue veal 

adults. 

Catfish—Continued. 

Ohio—Continued. 
Auglaize River, Wapakoneta .... 100 
St. Joseph River, Montpelier...-. 200 

Oklahoma: 
Fish Pond, Okarchee .........--- 200 

Militaire se semecion 50 
‘Blackwell ----22. 2. ..< 20 
Stillwaters.2.--.-- a4 100 

Three Ponds, Oklahoma City ..-. 150 
Pennsylvania: 

Fish Pond, Washingtonville..... 275 
Chambersburg....--- 50 

South Carolina: 
Mill Pond, Greenville.........-.. 200 
Fish Pond, Williston.........---. 1, 000 

MrentOnseseeseeeeeas 1, 000 
Fountain Inn......-. 300 

South Dakota: 
Mishy Pond saps wih eeess. se )-= 400 
Lake Kampeska, Watertown....- 400 

Tennessee: 
MishsPOnds  GiNSOMys.)2 ss aas1e' > 150 

Medina) .-.5.-2.5.---- 50 
GCollimsvillevss.2=--- 50 
Fayetteville........- 200 
Brentwood=:-- 22. -- 25 

LimestoneSpring, Mountain City. 200 
Armstrong Pond, Columbia. ...--- 25 
Spring Branch, Fishery........-- 13 

Texas: 
Six Mile Tank, Decatur.......-.-- 100 
Fish Ponds, Santa Anna .......-- 75 
Fair Grounds Pond, San Antonio. 100 
Railroad Lake, Irene ..-.-..--.-. 160 

Belle Branch .... 162 
Virginia: 

Anderson’s Pond, Martinsville... 200 

Motalsateee eek ee oes sae elses 17, 857 

Large-mouth black bass. 

Alabama: ; 
Fish Pond, Florence............- 2,000 

PAVE TIGON = =,<\= =)=/is ee 400 
Dickinsonys2---csse- 500 
Brantley -eecee eee 800 
Guinea ate a5 5-e 500 
Kangston sec ceseoa-- 300 
Mobiles ccj252 cece =ee! 500 
Cottontone. ~~. 4--- 500 
Sealesras th eecacehees 1, 600 
Sawyersville.....--..- 500 
Haleysville .......... 000 

Mishwioake sp hineolnverweescreeecicc 1, 000 
Russellville .......... 600 
Birmingham ......-... 1, 000 

McIntosh Pond, Enterprise ...... 700 
Little Sniff Lake, Selma .......-. 800 
Rocky Hill Lake, Courtland..... 800 
Pitts Pond!) Pittsboro 422.5. --- =. 500 
Whetstone Lake, Montgomery... 2, 000 
Spring Pond, Brantley..........-. 500 
Hurricane Branch, Atmore...--- 1, 000 
Beasley Pond, Clayton.........-. 500 
Coone Pond, Lowndesboro.....-. 500 
Turners Pond, Selma ............ 500 
Lake Como, Birmingham......-- 1, 000 
East Lake, Birmingham ......... 800 
Cypress Creek, Florence ........- 2,000 
Sand Cut Pond, Eufaula ......... 500 
Ossipeippa Creek, Cusseta ....--- 1, 000 
IPhiblipsiPond) Cubai<-ccs4-c--n-- 500 
Spring Branch Pond, Atmore.... 500 
Craddock Pond, Dadeville.....-. 500 
Edmonds Mill Pond, Ozark...... 500 
Bridges Fish Pond, Jasper ..-.--. 1, 000 
Woods Pond, Berlin. .......-..-.-. 1, 000 
Pearces Mill Pond, Seale......--. 800 
Eight Mile Creek, Cullman ....-. 1, 000 
Small Creek, Cullman .........-. 1, 000 

Species and disposition. 

Finger- 
lings, year- 
lings, and 
adults. 

Black bass—Continued. 

Alabama—Continued. 
Mill Brook, Madison............- 1, 000 
Wiggins SpHUe Brook, Madison - 1, 000 
Clear!Creek, Jasper -=--9-- 22s 1, 000 
Bay Branch Pond, Andalusii-..- 500 
Stone Creek, Blount Springs. ..-- 1,000 
Rosemont Pond, Demopolis -..-- 200 
Sucarnoochee Creek, Livingston. 1, 000 
Crooked Creek, Sylacauga....-.-- 900 

Arizona: 
Silver Creek, Holbrook .......-.-- 100 
Morgan Lake, Phoenix .....-...-- 50 
La Laguna Pond, Benson......-- 50 
SissonsPond. Sanord.-peoseeseaee 40 
Jones Reservoir, Safford ......... 40 
HishyPond> Benson ese -e esse sae 50 

IBENSOnEs. seoe ecm eee 50 
Pecks Lake, Jerome ..........--- 100 
Verde River, Jerome .......-....- 150 
San Francisco River, Clifton .... 150 

Arkansas: 
St. Francis River, Pickett....-... 200 
Willow Pond, Malvern ......-..-- 80 
McHenry Pond, Malvern........ 200 
West Fork White River, Brent- E 

WOOGE 2. UE ee ae areas 250 
West Fork White River, Fayette- 

Willey 22 ee eens eee er eicee 275 
Illinois River, Fayetteville .....- 300 
MiallsPond Bentoneee ace emiaeeee 40 

Connecticut: 
Slater Pond, Chester............- 100 

Delaware: 
Mill Hake, Milftord)s.. 2- caceeeeee 200 
Ingrams Mill Pond, Milton...... 200 
Chesapeake and Delaware Canal, 
Helawanre Cityisan eececiseeeeie 200 

Denton Fish Pond, Broadkill.... 200 
Fish ponds, Wilmington........-. 600 

Florida: 
Blue Lake, De Land............-. 1, 800 
Sand Lake, Orlando............. 200 
Cypress Lake, Cypress ........-.- 150 
Dalis Pond, beroy.--.e-eeeseeeese 500 
Fish Pond, Weroyiee--c-eeeeeeeeee 500 

Green Cove Spring... 300 
Georgia: 

Sun Set Lake, Lakepark......... 150 
Fish Pond, Hephzibah........... 1, 000 

Thomaston) 2-422 --25 500 
Milledgeville ........ 100 
JESUP -No- ede eee 125 
Woolsey 22.225 ses. Se 200 
Summeryille......... 1, 300 
@OMers. mac ccseceeasee 500 
Paschaillessseee ee eaen 1, 000 
Nickwvailleiehe cee eee 500 
Pate s/Passsssst awe 500 
DaviOnigansryecmee ene 500 
McDonough -......-. 500 
Dulluthes ees aee ee 800 
SyGamoremes-eescesee 1, 000 
Cedartown sseo-e-ess 800 
Reniroegsenenw aes ae 500 
Mashioneateessee scree 1, 800 
Thomastoniss-eeeeee 800 
Mastman 2 secon eee 800 
Rentroess 2s acsecesace 500 
Clarkesville.......... 1, 000 

Hall Pond, Thomasville .......-.. 100 
Deep Creek, Clarkesville ........ 400 
Sanders Fish Pond, Whiteplains . 100 
Long Fish Pond, Whiteplains ... 100 
Reservoir, Milledgeville ......... 100 
Nelson Mill Pond, Macon........ 150 
Martins Pond, Miinerank. eee 200 
Flint River, Jonesboro.....-...-. 200 
Spring Creek, Willacoochee ..... 125 
Little River, Buchanan.......... 200 
MecCalls Mill Pond, Macon ...... 1, 000 
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Details of distribution—Continued. 

69 

_Finger- _ Finger- 

Species and disposition. ane hee Species and disposition. ane Spee 

adults. adults. 

Black bass—Continued. Black bass—Continued. 

Georgia—Continued. : Indiana: Ff 

Stephens Pond, Kite.........-.-- 800 Martin Fish Pond, Muncie. ...--. 160 

Branch Pond, Tarrytown....---- 500 Fish Pond, Bloomington........-. 160 

Branch Head Pond, Higgston -. - 800 Rortlandiee serene 135 

Crystal Lake, Tunnelhill .......- 1, 500 Daleville-2e-2eeceese- 80 

Town Creek Pond, Oglethorpe .-. 800 HOTU WayMer saan i= 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......-.-.--- 150 

IMO uM alin Vase asec sae acca e 1, 000 Tracer Pond), Bristolessss2sece-— 300 

Mill Pond, Tunnelhill........-..- 1, 500 Big Indian Creek, Georgetown .. 500 

Barnes Pond, Harris..-.-.--.----- 500 Lost River, Orleans ...---...-....- 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 ake, Tates. 2... cca 1, 000 Tippecanoe River, Monticello --- 150 

Whitfield Pond, Tate 500 Lake, Leesburg ...-- 150 
Lake, Tate 1, 000 River, Rochester ..-.. 300 

Crooked Creek Lake, Tate-.-.-.--- 500 Silver Lake, New Albany....---- 150 

East Lake, Atlanta ...........-.-. 1,000 | Silver Creek, Memphis ....-...-- 100 
Bells Mill Pond, Cuthbert ...---. 200 North Fork White River, Broad- 
Pine bake Duluth. 25.242 je<'s oe. 1, 000 Tipplewso. sao seeeee eeee onic 160 
Shoal Creek, Canton.........---- 1, 000 North Fork, Wild Cat Creek, 
Hickory Log Creek, Canton ..... 1, 000 IROSSVille: - 45 eee se seers 500 

Spring Greek, Rome...........-- 2, 000 Whitewater River, Centerville -- 200 

Tates Mili Pond, Jasper ..-.-...-... 2, 000 Fall Creek, Pendleton ......--.--- 80 

Lake Cohutta, Dalton ........... 800 | Glendale Pond, Anderson ...-...- 80 

Mal Pond Alp Ustat. scceei- 11 800 Waterworks Lake, Huntingburg. 80 
Atrio) ea eee 1,000 | Willow Lake, Evansville ........ 120 

Deep Creek, Clarkesville ....-...- 1, 500 | Lake Manitou, Rochester......-.- 200 
Hemptown Creek, Jasper....---- 1, 000 Sandi@reeks ects) 22 sesc sme 200 
ishelake Atlanta = -os-2.-- -o-- 500 Lagoon Park Pond, Portland .... 90 
Holly Creek, Dalton ...........-. 1, 500 White River, Muncie ...........- 160 
Parham Pond, Norwood....--.--- 500 Winchester ....-..-- 160 
Bradshaw Pond, Norwood....--- 500 Broadripple ....--- 160 
‘Grays Pond, Haralson ......-.---- 1, 000 Eel 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.s: = 22 ase esos eeaeieee 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 

MULLS reams et Sette chaae i octice ee 1, 000 Cole Creek, Veedersburg ......-- 140 
Tallapoosa River, Buchanan .... 1, 000 West Fork White River, Indian- 
Oconee River, Commerce...----- 1, 000 ApOlis Mae eae sees e eemers tal 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 

Illinois: || Indian Territory: 
Snowflake Pond, Dahlgren ....--. 80 Fish Ponds, Cherokee Nation.... 1,000 
Fairgrounds Lake, Springfield... 240 ASTOIMOLC Eee a seine 370 
Sangamon River, Decatur .....-. 360 Coal Pond, Pauls Valley......--- 75 
Fairldwn 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 Lake, Vinita -............ 100 
Fish Pond, Farmer City....-..--. 100 Fish Lake; Choteau.-..-.-..--.-- 70 

Gibsony ee cesee- ee: 100 | Tucker Lake, Chickasha ........ 75 
Marshall Pond, Whitehall ....--.. 40 Reservoir By ersieseee eee eae 150 
Suburban Lake, Whitehall ...... 40 | Risner Lake, Atoka......-....--- 30 
Meredosia Bay, Meredosia...---. 1, 700 Npplicaitsecaepos oes e aaeisee ces 150 
Monee Reservoir, Monee.....-.-- 240 || Kansas: 
Kinmundy Reservoir, Kinmundy 120 Caney River, Grenola.......-.-.-- 1, 500 
Bois Reservoir, Bois.............. 120 Slate Creek, Wellington .......-. 200 
Coulterville Reseryoir, Coulter- Fall River, Neodesha .........--- 1, 500 

waller. sss% Seances PTAC 120 Galdiy. ellen esas sae 100 
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Details of distribution—Continued. 

Species and disposition. 

Black bass—Continued. 

Kansas—Continued. 
Lake Juanita, Geuda Springs.... 
Fish Pond, Goddard 

Bronson 
Railroad Lake, Cherokee 
Bass Lake, Rago 
Grouse Creek, Burden ....-.-.--...- 
Walnut River, Douglass 

Eldorado 
Spring Branch, Bronson 
Dutch Creek, Wilmot ....-....-.- 
Limestone Creek, Bronson 
Bass Pond, Bronson 
Farm Pond, Oswego ....--------- 
City Water Ditch Lake, Medicine 

wwe eee een nee 

Sugar Lake, Medicine Lodge.... 
Fairley Lake, Medicine Lodge... 
Bentley Pond, Belmonteeseee secs 
Marmaton River, Fort Scott .-... 
Walks bake Pra ttiees. accesses 
Gibson Pond, Isabel -..---.- =... 
Small Lake, Anthony 
Gates Pond, Anthony..-.-......... 
Cedar Mountain Pond, Sees Bc 
Applicants 

Kentucky: 
Kings Pond, Burgin............. 
West Fork Creek, Trenton 
Distillery Lake, Eminence 
Fish Pond, Ganruelice cece ena 

Allensyille 

Keenevsctaccccee=ccas 
Hodgensville 

PinnsPonG: himniesccceee asec aes 
Lake View, Latonia-..........-.. 
Spring Lake, Allensville 
Lake Reba, Richmond.....-..... 
Sanfords Pond, Campbellsburg... 
Benson Creek, Frankfort ........ 
Middle Fork Red River, Natural 
BUGS eas acess cose set cees 

Tygarts Creek, Olivehill......... 
Weare Fish Pond, Trenton . 
Willow Pond, Allensville.. 
Stoner Creek, Austerlitz ... 
Sidney Clay Pond, Paris 
Strodes Creek, Paris 
Wrght Pond, Parisiis-. cesses 
Clear Pond, Newstead........-... 
Elk Fork Creek, Guthrie 
Rock Wall Pond, Julian 
Haulkner Pond, Rich os. .--. <2. 
Casey Creek, Newstead 
Candle Pond, Newstead 
Buck Pond, Newstead........... 
Boyd Lake, Shelbyville. ........ 
Glenns Pond, Shelbyville 
Zaring Pond, Shelbyville........ 
Beshears Creek, Shelbyville 
Fox Run, Shelbyville............ 
Mulberry Creek, Shelbyville..... 
Daniels Pond, Shelbyville 
Offutt Lake, Shelbyville......... 
Lake Ellerslie, Lexington 
Hall Pond, Newstead ............ 
Fleming Creek, Pleasant Valley . 
Perrine Pond, Maysville 
Bipsrond. Trenton... s-escesee ene 
Kinniconick River, Vanceburg.. 
Clearview Lake, Austerlitz ...... 
Slate Creek, Mount Sterling 
Euebesont Creek, Mount Ster- 

Mount Sterling Lake, Mount 
Sterline)- see sea ee ease enc qe 

Finger- 
lings, year- 
lings, and 
adults. 

Species and disposition. 

Black bass—Continued, 

Kentucky—Continued. 
Wooldridge Pond, Versailles 
Triplet Creek, Morehead 
Bowman Pound, Burgin 
Kingfisher Lake, Powers 

| Big Sandy River, Louisa 
Applicants 

Louisiana: 
Stokes Pond, Mansfield 
Lake Hayes, Lake Hayes ....-.-.-.- 
Artificial Lake, Bowie 

Natchitoches .... 
re Company Pond, Martha- 

Villete 5 eee a eee es eesce eae ee 
Red Bayou, Gillian 
Fish Lake, Natchitoches 

Robeline 
MOTING AL ecese scene 

Champlin Lake, Natchitoches. .- 
Scarbrough Lake, Natchitoches. . 
Spring Branch, Natchitoches .... 
Harts Island Bayou, Shreveport - 
Moon Lake, Taylortown 
Lake Tasse, Cave 
City Park Lake, New Orleans.... 
Mississippi River, New Orleans .. 
Mill Pond, Warnerton 
Ferguson Lake, Homer... 
Applicants 

Maine: 
Lower Kimball Pond, Fryeburg - 

Maryland: 
Noyes Dam, Gaithersburg......--. 
Eastern Branch, Riverdale 
Fishing Creek, Frederick .....-.-. 
Waterworks Pond, Smithburg ... 
Deep Creek, Deer Park 
Piney Falls Creek, Frederick... 
Magathy River Jones.....-.--.-- 
Potomac River, Cumberland .... 

Rawlings 
Conococheague Creek, Hagers- 
GOW a ae ote tee leleteteteteie eee aa 

Flag Pond Creek, Doubs 
Gwyns Falls Creek, Catonsville -. 
Chevy Chase Lake, Chevy Chase. 

Massachusetts: 
Connecticut River, Northamp- 

Onota Lake, Pittsfield 
Comet Pond, Hubbardston . 
Fish Pond, Northampton 

Hubbardston 
Craigs Pond, Peabody 
Chartley Pond, Chartley......... 

Michigan: 
Susan Lake, Charlevoix........-. 
Lake Fremont, Fremont 
Glen Lake, Empire 
Hogs Back. Lake, Traverse oie 
Van Auckins Lake, Hartford... 
Christiana Pond, Edwardsburg.. 
Round Lake, Hanover 
Whites Lake, Kalamazoo 
Crooked Lake, Oden 
Eagle Lake, Edwardsburg 
Small Lake, Hart 

Mississippi:- 
Fish Ponds, Bolton 

Myrtle 
Starkville 
Ellisville 

+ ° =) 

Finger- 
lings, year- 
lings, and 
adults. 



REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

Species and disposition. 

Black bass—Continued. 

Mississippi—Continued. 
Horseshoe Lake, Aberdeen 
Holmes Lake, Brandon 

Spring Branch, Myrtle........... 
Collins Pond, Myrtle 
Banks Pond, Hernando.......... 
Fresh Water Ponds, Gloster.....- 
Rose Farm Fish Pond, Ocean 
Springs 

Dead River, Aberdeen........... 
Fish Lakes, Corinth 
Mooreyille Pond, Corinth 

Glovers Lake, Corinth 
Booneville Fish Lake Company’s 

Pond, Booneville 

Valls Creek, Fayette............- 
Spring Head Pond, Collins 
Quiner Creek, Purnell 
Valley Pond, Myrtle............. 
Bass Pond, Hazelhurst 
Evans Mill Pond, Shuqualak .... 
Fish Lake, Holly Springs. 222522: 
Hoops Branch, Port Gibson...... 
Sugar Knoll Lake, Corinth 
Little Yellow Creek, Corinth .... 
Hinkle Creek, Corinth 
Mays Creek, .Corinth..........-.. 
Cane Creek, Corinth............. 
Bridge Creek Lake, Corinth 
McCullars Lake, Corinth 
Parmitchie Creek, Corinth 

Sharp Fish Pond, Corinth 
Adams Pond, Corinth............ 
Lamberth Lake, Corinth 
Waukomis Lake, Corinth 
Clear Creek Trestle Lake, Corinth 
Clear Lake, Corinth 

Shady Lake, Guntown..........-. 
Applicants 

Missouri: 
Duck Lake, Shell City 
Cutoff Lake, Brunswick 
Spring Lake, Versailles.......... 
Boiling Spring, Billings.......... 
Moody Pond, Atlanta............ 
Asylum Pond, Nevada.......-.... 
Shoal and Hickorycreeks, Neosho 
Katy Island Lake, Nevada....... 
Fish Ponds, Nevada 
Crescent Pond, Neosho 
Hudsons Pond, Neosho 
Willow Springs Pond, Willow 

Springs 
Louisiana Purchase Exposition, 

St. Louis 
Shady Brook Lake, St. Louis . 

New Hampshire: 
Dark Pond, Harrisville 
Gilmore Pond, East Jaffrey 

New Jersey: 
Millstone River, Princeton 
Quicks Pond, Branchville 
Delaware River, Belvidere 
Picecatinny Lake, Piceatinny .... 
Lake Shamong, Chatsworth 
Mill Pond, Swedesboro 

South Vineland...... 
Blackwood Lake, Blackwood.... 
Keans Pond, Woodbury Beet 
Olephants Pond, Harrisonyille .. 

wecee 

Finger- 
lings, year- 
lings, and 
adults. 

Species and disposition. 

Black bass—Continued 

New Jersey—Continued. 
Culvers Lake, Branchyille....... 
Silver Lake, Lucaston ........... 
Mountain Lake, Hoptacong ..... 
Lake Hoptacong, Hoptacong .... 
Lake Grinnell, Sussex County... 
White Lake, Sussex County...-.-- 
Hutchinsons Pond, Trenton 
Greenwood Lake, Cranford 

New Mexico: 
Spring Creek Pond, Navarisa..... 
Jaritos Reservoir, Springer 
Castle Creek, Carlsbad 

 Rafon MP stale wroiecle owen, 
Lake Stephana, Roswell.......... 
Lake Julia, Roswell.............. 
Cedar Lake, Tucumeare -......... 
Asylum Lake, Las Vegas......... 
ish) Pond Capitan. sc2- see see 

Roswelltzses-sce acess 
New York: 

Lusk Reservoir, West Point...... 
Fish Pond, South Salem.......... 

Bediout 
ANSOlS as see seeeee 

Millpond Hoosic=esseerne. oases 
County Club’s Pond, Eastport.... 
Sills Pond, Greenport ............ 
Heaptauqua Lake, Chappaqua... 
Lake Aries, Troy 
Susquehanna River, Bingham- 

ton 
| North Gasolina: 

Fish Pond, Goldsboro.....:.. Behe 

Scotland INGCK ee s5-5 
Pine Bint. 2a ee 
Mlatrockeeceseeeee A oe 
Goldsboro Seer) 

TECNSPOLO. Asse ae ae 
Havelock 

PaisOM aces sce eee 
Wish Lake; Lenoir. 25. o2ce eee eee 

Pine Bluficssas-casece 
Spring Pond, Reidsville 
Reedy Creek’ Pond, Browns Sid- 

in 

hake Jungle, Punis 229s ase 
Haggarts Pond, Carthage........ 
Cypress Pond, Castle.. 32 <--2--2=- 
Gong Pond, Castle 5.2 o0se-cisece 
Holland Pond, Statesville .. 
Southwest Creek, Kinston .. 
Method Creek, Raleigh.......... 
Wyatts Mill Pond, Raleigh 
Limestone Lake, Morrisville..... 
Country Club Lake, Charlotte ... 
Crystal Lake, Lakeview ......... 
Lucas Mill Pond, Highpoint..... 
Trotters Mill Pond, Highpoint... 
Brown Pond, Marion 

Earnhart Pond, Salisbury........ 
Applicants 

North Dakota: 
Lake Byrnes, St. John 
Jervis Lake, St. John 
Rose Lake, Rolla 

ee 

ay: 

Finger- 
lings, year- 
Hinge au and 



2 REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

_Finger- 

Species and disposition. ae eat 

adults. 

Black bass—Continued. 

Obio: 
Cuyahoga River, Mantua......--. 145 
Twin Lakes, Kemp ..-.---.--.---- 140 
Chippewa Lake, Chippewa Lake. 150 
Fish Pond, Norwalk ..:..-....--- 120 
Lake Pippin, Akron ...-----..--- 150 
Geauga Lake, Geauga 290 
Little Beaver Creek, East Liver- 
TOO iS Ae Ae ee Sanbic 150 

Maumee River, Detiance.....-.--- 160 
Spring Pond, Hillsboro....------ 40 
Big Miami River, Troy ...--...-- 150 
Tyrnochtee Creek, Carey ......-.- 120 
Clear Fork, Mohican River, 

Bellevalles tess seeseeice eee leita 120 
Maumee River, Cecil ......-..-... 160 

Napoleon .....-- 169 
Auglaize River, Wapakoneta.... 150 

Umiopolispsente 120 
Eagle Creek, Phalanx .........--. 460 
Olin Branch Pond, Cincinnati... 120 
Highview Park Pond, Reading.. 120 
Lake Park Lake, Alliance .-..... 150 
AGI MICE NOI So ostoodocsoaeoesseds 820 

Oklahoma: 
Fish Lakes, Walter .-...-.---.--- 165 
Spring Branch, Kremlin......... 75 
Fish Ponds, Kremlin ..........-. 75 
Fish Pond, Oklahoma, City ..-.-.- 105 

ISTE) Se oSeGonosecdesd 50 
Milnes ee sens 75 
Glencoern. <2 --/c=2 = 40 
Woodward.....------ 100 

Chilocco Lake, Chilocco.....--.- 75 
Spring Valley Creek, North Enid. 120 
Spring Valley Ponds, North Enid. 75 
Crutcho Creek, Oklahoma City-.. 290 
Blue Make Purcell <-2-4---2---<< 75 
Peters Lake, Purcell..........--. 75 
Humphreys Lake, El Reno ....-- 80 
NOStIMalkelsy-OStee-ca--aseacsceisee 205 
Hopkins Dam, Chickasha ......-. 40 
Beaver Dam Pond, Woodward .. 100 
Cache and Medicine Creek, Law- 

TOS She oc a seseonac = scaubaaaGosad 800 
Blue Beaver Creek, Lawton ..... 38 
West Cache Creek, Cache....-.-.- 120 
Beech Spring, Glencoe ....-...--- 40 
Boomer Creek, Stillwater....---- 105 
CoranvhondsGagess 2-4 -ses-ee os 50 
Frogge Pond, Blackwell ...-.-....- 715 
Tecumseh Reservoir, Tecumseh. 200 
Maramec Pond, Averyv.....-.---- 320 
Newkirk Pond, Newkirk -..-...-.-.- 240 
Kingfisher Creek, Kingfisher --... 100 
Spring Lake, Mangum ..........-. 80 
JN OINeIMIE) Hage So yg euomcoRacoseoe 460 

Pennsylvania: 
Lake Cary, Lake Cary ....-.-...-- 200 
Raystown Branch, Juniata ....-.. 

River, Everett ....--... 300 
Riddle Creek, Chester............ 150 
MishvPond sbutlene-s-ee esses es 300 

Manone ocee sseneee ene 150 
Mik, Take? Cantons! s-cjsce eee ce 200 
Conneaut Lake, Cambridge 

Springs: 2 Sten aeons secece eee 200 
Crystal Lake, Carbondale........ 850 
Forest Lake, Montrose...--..-... 200 
‘Big Creek, Lehighton........-... 600 
French Creek, Franklin ......... 400 

Cochranton ..-.-.-.. 100 
Carlton eo scaseeee 100 
hatch Meaeeeccrarene 100 

Allegheny River, Emlenton ..... 300 
Northeast Branch of Perkiomen 
River Teltords ss -xscese-sesincs 300 

Susquehanna River, South Dan- 
Willer. 2. street teee ucts acisceie or 300 

Species and disposition. 

Black bass—Continued. 
| ° . 
|| Pennsylvania—Continued. 

Mill Pond, Washington......---- 
Plum Lake, Sandy Lake.....-.... 
Lost Creek Reservoir, Shenan- 
Goan 8 aoe yr seyacicine cine ecto 

Conococheague Creek, Cham- 
bershbure meee ecee sees esse aeeee 

Elk Lake, Honesdale ....-..---.. 
French Creek, St. Peters.....-... 
Conestoga Creek, Lancaster. .-.--- 
Elk Lake, Montrose. ---2.----=--- 
Juniata River, Huntingdon.....-. 
Stone Creek, Huntingdon 
Swnding Stone Creek, Hunting- 

ONE acon hae aie aaree sie 
Raystown Branch of Juniata 

River, Marklesburg...-.......- 
Lake Newangola, Nanticoke .... 
Forest Lake, Bushkill-....-...-.- 
Frankstown Branch of Juniata 

River) Alexandnale..-s-s--s--1 
Juniata River, Alexandria....... 
Pickering Creek, Phoenixville... 
Eaglesmere Lake, Sonestown.... 
Susquehanna River, Selinsgrove. 
Teedyuskung Lake, Rowland... 
Aughwick Creek, Mount Union . 
Lake Lewis, Eaglesmere....-----. 
Juniata River, Altoona ........-- 
Big Conestoga Creek, Leola..-..--. 
Allegheny River, Rockwood .... 
Raystown Branch of Juniata 

River, Hopewell.......--.-.---- 
Lehigh River, Freemansburg. .-.. 
Crooked Creek, McConnellstown.- 
Naamand Creek, Boothwyn ..-.-- 
Sugar Creek, Drover onsen o 
Wiconisco Creek, Tower City-.-.. 
Moosie Lake, Scranton .....-..-- 
Wissahickon Creek, Fort Wash- 
INGTOM asses! sowie seismic mee Se lsters 

Schuylkill River, Pottstown...-.. 
Mud Creek Lake, Frackville ...-. 
Two Lick Creek, Indiana........ 
Coxtown Lake, Starrucca..-...... 
Island Pond, Starrucca......--.-- 
Starucea Pond, Starrucca.......- 
Conneaut Lake, Conneaut Lake. 
Susquehanna River, Susque- 
hanna 

Venango River, Meadville 
Pottsville Lake, Frackyille...--. 

Rhode Island: 
Watchaug Lake, Westerly ....--- 
Yarker Pond, Kingston.....-.-.. 
Beach Pond, Providence .......- 
Nayette Pond, Providence. ...--. 
Sessons Pond, Newport -..-.----- 

South Carolina: 
Fish Ponds, Greenville .......... 

Swibzer.s2tss-2 2258 
ISSO Clee ee eee te 
Honeapath ......... 
Chappells. -2-- 5. -.2- 
Fort Mill 
Fountain Inn.....--. 
BanCHSven-e pees 
Campobello....-.--. 
Bishopville ........-. 

Middle Saluda River, Greenville. 
Bass Lake, Fort Mill 
Fish Lake, Whitestone Springs... 
Tyger River, Woodruff 
Enoree River, Clinton.-...... 

NOTE he aiacleieneis 
Green Swamp Pond, Sumter..... 
Saluda River, Belton ............ 
Goose Creek, Otranto............ 
Blackman Pond, Lancaster ..... 

Finger- 
lings, year- 
lings, and 
adults. 



REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

_ Finger- 

Species and disposition. lings, Te 
: 

adults. 

Black bass—Continued. 

South Carolina—Continued. 
Spring Branch, Trenton......... 1,000 

IBCMOM erceer oes 1,000 
MilisPond Trentonies..a-6--- 526 1, 000 
Greenwood Cotton Mill Pond, 

HSS Cyresasn eee et te teens eels 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, Pelzer ......... A 1,000 
Manchester Pond, Rock Hill.... 1, 000 
Mall Pong inzailans-csesceacccse 800 
SmithyPond? Clover. -sossnccenee 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, Laneaster........... 1, 800 
Tributary of Gills Creek, Lan- 

CUSUCI Pepa cee emenee cecceciercsie 800 
Beaver Creek Pond, Lancaster .. 800 
Warrior Creek, Enoree.......-.... 1, 000 
Spring Branch, Yorkville 800 
Messers Mill Pond, Columbia.... 1,000 
Gray Spring Pond, Anderson .... 250 
Greenwood Mill Pond, Green- 

WOOGE RARE ne Camanche seme cc 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 
ish=bond) Bendoni-psen2 se 50 

ips wichaenee-ncme ces 100 
Amb erstive -- es yeaceaee 150 

Dakota River, Winthrop......... 33 
James River, Alexandria........ 100 

Bthansvsctaceeeces 100 
Scotlandeien-sseee 100 
Mennoreeestecssees 100 

Lindebeck Lake, Woonsocket ... 66 
Big Sioux River, Sioux Falls .... 66 
Lake Campbell, Estelline 200 
Lake Poinsett, Estelline......... 200 
Lake Hendricks, Estelline....... 200 
Bass Lake, Tyndall.............. 33 
Elderwood Lake, Ipswich ....... 100 
Jackson Lake, Ipswich ........-.. 150 
Wolf Creek Pond, Canova .....-. 66 
Fish Lake, Glenn ...............-. 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: 
Bisiereck-oMelVRIOn: seseccnsce css 250 
Little River, Rockford........... 150 
Spring Creek, Chattanooga ...... 79 
Lake View, Chattanooga ........ 75 
North Chickamauga Creek, Chat- 

LAN OOLARE ee nee ee see eeces 100 
Elk Fork Creek, Newcomb ...... 75 
BongiCreek WelwRiowso.--se ee ece 350 
Little Limestone Creek, Wash- 
aneton Collegebe 2 2)2--..-.22- 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- 
PUTS ee Pasetet ate een ce eecee ee 

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- 

bethtowi's2..cc-sccseceseeoccces 
Carp Lake, Trenton.............. 
Little Tennessee River, Lenoir 

QUby pas S Stes bb ases oe ceiee seieisie 
Sweetwater Creek, Philadelphia. 

London ...... 
Clinch River, Harriman ......... 

Clintonieeseceense. 
French Broad River, Leadyille.. 
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, Louisyille...... 
Elk Fork Creek, Jellico.......... 
Clear Creek, Del Rio............. 
Glen Cliff Lake, Lewisburg ...... 
Craigmiller Lake, Cleveland..... 
Bigcreek Mill Pond, Rogersville. 
Areadia Lake, Knoxville........ 
Chickamauga Lake, Chatta- 
MOOR Sisee cms sne aia a eee ee asians 

Fish Pond, Morristown ..-.-...-..-.. 
Elk Fork Creek, Elk Valley...... 
Paunch Creek, Winfield ......... 
Garrison Creek, Wartrace........ 
Lick Fork Creek, Elk Valley .... 
Headwaters of Bull Run, Lut- 

treil 
Piney River, Goodrich........-... 
Fork of Red River, Cedar Hill... 
JM uiehh Mi Shsoenbomanducosealnacacs 

Texas: 
Wolf Creek Dam, Shamrock ..... 
Wish Pond sWeroy eee eee eee 

Sweetwater .......... 
Blooming Grove ..... 
Gatesville: ... 2. --.-2- 
iPhel psa cee orce ce : 
WACKBHOLO eno eeeee 
Fayetteville.......... 
RROSCOCE ere seceeeaaee 

Santow s22. 2c tees 
Sulphur Springs -.... 
Hillsboro 
Baird Pease penseoee 

Commerce ..::-.-..-- 
Colemanre-sceencse se 
Burlinetonee-cssesses 
Groesbeck............ 
Gorman 2 Fee 

73 

Finger- 
lings, year- 
lings, and 
adults. 
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Details of distribution—Continued. 

ae 

_ Finger- 

Species and disposition. Bre A 
adults. 

Black bass—Continued. 

Texas—Continued. 
Artificial Lake, Bryan ........... 400 
Taylors Bayou, Bluemont........ 500 
Fish Lake, Sweetwater -.....-.... 200 

Wisathechs saaseseuaqcod 500 
Jacksboro .....--- 100 
Appleby..---- 125 
Chicoese--=-es.- 150 
Coupland! 222.52. 3 3800 
Gainesville.....-..... 7 
Weatherford ......... 200 
Jacksonville ..-....... 200 
libitipiiea sea soancaeecs 1,000 
Wichita Falls ........ 200 
Wallagece ss tososee ce 1,000 
BUG seh cer eaeemess 500 
MOdGS ese se eescae 300 
Hott gee saeessoees 200 
Glossonaeeececae ess 500 
PAU DATLYaeee aeiscecicictan 150 
Rosebudieaceeccs aacene 125 
Cameron =) --2-<---0<s 200 
Oakwoods.........-.- 400 
Is bills |oVonro Sooo aneee cos 200 
Rock Wall.......... are 300 
BUG aio atisacrmaccsee 500 

Turkey Creek, Cline..-.......... 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 .. a 800 
Jones Tank WKem pias ac aman ne 200 
Water Tank, Kemp.............. 200 
Limbia Creek, Marfa ............ 250 
Phantom Lake, Marfa ........... 250 
WilISPonGd AC HiCO eee acte co ciacinic'ic 100 
Tank Lake, Graham ............. 250 
Spring Pond, Alpine.......--.... 75 
Club Lake, Gainesville .......... 325 
Salt Creek, Texola........-...--.- 1,000 
Running Spring, Langtry...-..... 150 
Lake Covington, Rusk ........... 100 
Penitentiary Reservoir, Rusk.... 400 
Harcrow Tank, Mart ............ 800 
Spring Creek, Plano ..........-.. 1,000 
Cates#Pond Merrell soem: aoe 7 
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 
Yancey Creek, Lampasas ......... 1,000 
Lampasas River, Lampasas....-.. 1,000 
Little Lucy Creek, Lampasas .... 1,000 
Becker Pond, Kaufman......... 4 100 
Lake Snow, Kaufman .....-...... 400 
Spring Branch,Plano.......... An 500 
Lake Goodwin, Wills Point...... 500 
Lake Thorne, Wills Point........ 950 
Spring Park Lake, Palestine..... 400 
Railroad Lake, Palestine -....... 500 
Perry Lake, Palestine............ 800 
Saline Lake, Palestine........... 300 
Dietz Lake, Palestine ...........- 500 
Bachmans Lake, Dallas.......-.. 2, 750 
Calloway Lake, Marshall........ 400 
Lake Eloise, Waco.......--....«- 1,130 
Standefer Pond, Waco........... 250 
Days Spring Lake, Waco......... 1, 000 
Willow Lake, Waco............-. 300 
MOISE LONG, | WACOr se ecini< esi cre 100 
Waterworks Reservoir, Waco.... 200 
Palmetto Lake, Waco...-.--....... 200 
Cartersiuake® Alma sccenseen er cee 300 
Ranch Pond; Hnmis ss. .c-.s<~-<- 300 

500 

Species and disposition. 

Black bass—Continued. 

Texas—Continued. 
Railroad Lake, Colorado....-.-..-.- 
Bass Lake, Nacogdoches....-..-... 
Crystal Lake, Spring........-.-...- 
Railroad Lake, Bryan .......---- 

Meer te eye eee ae 

tONee eee 
Artificial Lake, Loneoak.....-.... 
Smithers Lake, Thompson.....-. 
Round Lake, Jacksonville... 
Lake MacKenzie, San Antonio .-.. 
Bermuda Pond, Sherman 
Goon Lake, Gainesville.......... 
Fern Spring, Weatherford ......-. 
Private Lake, Weatherford ...... 
Lake Jumbo, Weatherford ..-..-.-- 
Clear Lake, Weatherford .-.-...-... 
Laundry Pond, Sherman ........ 
Lily Pond, Navasota.......--...- 
Kish Lakes Albanyecten. --semces 

Bomham) (oseessccssee 
Snalum Lake, Albany .......---- 
Ackerman Lake, Albany..-..-..-.- 
Gunter Lake, Gunter ....--..-... 
Spring Lake, Uvalde............- 
Three Fish Ponds, Hondo...-..-.- 
Spring Branch, Catchspring -....- 
Jim Ned Creek, Coleman ...-...-- 
Horne Creek, Coleman........--- 
Fayle Creek Pond, Albany....-.- 
Big Tank Albanyseneseecueceeaes 
Tributaries of Red Deer Creek, 

Canadian... :h aseeesseesceces 
Cabin Creek, Canadian .......... 
Johnson Lake, Canadian ........ 
Mish Danks ROSCOGmecaeee cece 
Vance Creek Pond, Lacoste...... 
Hickory Lake, Roanoke ......... 
Pryor Wake Uvaldesssa-secsceeee 
Baldwins Tank, Stamford. ...--. 
Red Creek Lake, Stamford....... 
Hamilton Lake, Stamford ....... 
Post Lake, Stamford ..........-... 
Pond and lake, Alice...........- 
Diboll Lake, Diboll....-.....-...- 
Phillips Lake, Graham.........-- 
Silver Lake, Alvord...-........-- 
Eden Lake, Moore...........---- 
Lake Bernice, Cisco -..-..--5...- 
ish Ponds, (Ciscos--ssaea sees 

Corsicanais....sssces 
Kaufman 2 ssc2- =. oe 
AT Dan yates. ater cee 
Stamiford)iens.-seeee 
Douglassville .....-- 

Lake Thorndike, Longview ....- 
Lake Pauline, Longview .......- 
Mill Pond ywWiestvillestsc-¢< sss 
Jamison Pond, Clarksville....... 
Twin Lake, Jacksonville .......- 
McKnight Lake, Jacksonville - .- 
Fern Lake, Jacksonville......... 
White Sulphur Springs, Troup... 
Bankhead Lake, Paris....-...... 
Hllisivalke pPaniseaensscec- os cineae 
Ragland Lake, Paris....---.-.-.... 
CollimS) ake, Paris!So.-- == seeice 
Country Club Pond, Paris ....-.. 
Willow Lake, Saron ............. 
Lake Park Lake, Hillsboro. ..-.-- 
Simpson Creek, Goldthwaite..... 
ixalilthakey Dallas: -s.5-- 5: scee- 
Spring Branch, Pecos...-.-......- 
ToyahiCreek WECCOSsess seer eeeee 
Shillers Lake, Elgin ............- 
Fin and Feather Club Lake, 
TONCYLTOVE ses aneeswemeeciee 

Finger- 
lings, year- 
lings, and 
adults. 



REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

Species and disposition. 

Black bass—Continued. 

Texas—Continued. 
Gallia Pond, Engle .............. 
Mitchell Lake, San Antonio..... 
San Saba River, Goldthwaite .... 
Sand Lake, Lewisville........... 
Mill Pond, Mansfield ............ 
FLOliISHRONG lata cs ssa ciciciccclelcs 
Teewanm ale: COtulla ce cwcisciscecce 
Harrissbake Cotullacso ccc: aas-s= 
Nueces River, Cotulla ........... 
Artificial Lake, Dodd City ...-.... 
Turney Pond, Smithville ........ 
Ginn Lake, Mountealm......-... 
Morgans Branch, Athens........ 
Camp Creek, Colorado-.......-.- 
Comanche Creek, Pecos ......... 
Fish Club Lake, Hutchins....... 
Holt-Pond, Pittsburg)... 2...2 ~~ 
Artificial Lakes, Hubbard.... 
Hill Tank, Hubbard ....... 
McDaniel Lake, Hubbard.. 
Phillips Lake, Hubbard ....... 
Sanders Lake, Hubbard.........- 
Reformatory Lake, Gatesville ... 
@akesPonds Perrys ce-- 2. cesses 
Boggy Creek, Shiner............. 
Santa Fe and Clements lakes, 

Gold thw aitetse cae se cecacerncacce 
Hickey Lake, Overton.....-...... 
Gourley Lake, Troup ............ 
Collier Lake, Troup.......-..---. 
GinsPond,; Dekalbee..-.se=.-<--< 
Park Farm Lake, Beaumont..... 
Alligator Lake, Ed 
Allens Gin Pond, Minerva....... 
Rio Grande River, El Paso....... 
Trinity River, Fort Worth....... 
Round Bale Pool, Greenville .... 
alkeiSala-Tailpa esc. c<-<cisc-s 
Five Mile Creek, Flatonia....... 
West Lake, Weatherford......... 
Twin Creek, Maybank........... 
Meadowbrook Lake, Sulphur 
PDMNES ese meres nacho nceciee 

Picnic Lake, Sulphur Springs.... 
Thomas Pond, Sulphur Springs... 
Reynolds Pond, Kilgore......... 

Fair Grounds Pond, San Antonio. 
Sullivan Lake, Flatonia ......... 
Artificial Lake, ‘Otto.. 2-2. -..-.. 
French Lake, Mineral Wells..... 
Home bond, Kemp rts cue cceascs 
Greenbrier Lake, Burlingame... 
Johns Lake, Brownwood ........ 
Willes Creek, Brownwood....... 
Fallon Lake, Sherman .......... 
Railroad Lake, Irene............ 

Bellebrande..... 
Railroad Pond, Saltillo.......... 
Fish Club Lake, Whitesboro ..... 
ake Park) Templei22..-secsc< 4 
Cypress Creek, Comfort.....-.... 
Mill Pond, Brownsboro. . El 
Wood Lake, Denison ..........-. 
McCool Ponds, Whitesboro ...... 
Reservoir Pncinal..-:. 2.0... sc. 
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. 

\| 
tl 

Species and disposition. 

Black bass—Continued. 

Texas—Continued. 
Huffs Lake, Palestine............ 
Shipps Lake, Smithville ......... 
Burns Pond, Kosse 
Lake Aughtry, Booth............ 
Johnson Lake, Longvyiew.......- 
Old House Bayou, Booth ........ 
Fish Club Lake, MecKinney...... 
Bish) PoolROsebud sseeeeeees eee 
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 
Railroad Lake, Richland ........ 
Large Fish Pond, Ennis ......... 
Avoca PONG vAVOCEs oc. ccecee acer 
North Concho River, San Angelo. 
Lake Hay, Marshall .........-...-. 
Large Lake, Fort Worth......... 
Applicants...-.----.-------.--. =e 

Virginia: 
Fish Pond, King William........ 

Richmond eases sees 

Crewek- bes. ics-sc eee 

KIN SHON Azer cere ae 
Rawls Pond, Cansville........... 
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- 
dence Hore ys sscesemeecn seine 

Edom Mill Lake, Harrisonburg... 
Boscobel Pond, Fredericksburg. . 
South Fork of Shenandoah River, 
Wai CSDOLOl selena elem iaetne 

Shenandoah River, Woodstock... 
Riverton ...-. 

Modoc Lake, Norfolk ............ 
Staples Mill Pond, Lamberton... 
Joyce Lake, Norfolk............- 
Broad Run, Bristow ........--... 
Black Heath Pond, Midlothian... 
Mill Pond, Buffalo Junction..... 
Big Calf Pasture River, Goshen.. 
Mill Pond hlmont 22 -os-acinesisiein 
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. . 
Ice Pond, Ringgoid 
Sandy Creek, Danville........... 
Griggs Pond, Whitehall.......... 
Occoquan Creek, Occoquan...... 
Craigs and Johns creeks, New- 
CAStL epee sees nee msicietelsieleistel=etal= 

North River, Lexington ........- 
Mabens Pond, Blackstone --..--- 

75 

Finger- 
lings, year- 
Hes and 
adults. 



REPORT OF THE COMMISSIONER OF FISHERIES. 

Details of distribution—Continued. 

_ Finger- 

Species and disposition. ee es 

adults. 

Black bass—Continued. 

Virginia—Continued. 
Jackson River, Hot Springs. -.-.-. 1, 150 
Shirley Pond, Charles City 
Countyeesstee oa seeeeeeaace 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, Talcott........ 400 
South Branch of Potomac River, 
IROMMEY jaesce asece lester en 600 

Cheat River, Morgantown....---. 300 
Mill Creeks Ripleyiesse-- -cs-6---< 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 

POCA Ses cette as wlatecinaeeeee 488, 490 

Smaill-mouth black bass. 

Michigan: 
Brooks Lake, Newaygo.......... 6, 000 
Whitefish Lake, Pierson ......... 3, 000 
Parkiigake; Bathe cee sceececeere 3, 000 
Tamarack Lake, Lakeview ...-.- 3,000 

Vermont: 
West River, South Londonderry. 400 
Hddysrondsihutland esses. s2-2 200 
Adsululu Pond, Ludlow ......... 150 
Echo Pond, Ludlow ...-.......--. 150 
Lamoille River, Cambridge ..... 200 
Groton: Pond, Groton 22. -5-2-2..- 200 
Walcott Pond, Walcott .......... 92 

Motalisene= ses o-oo 16, 392 

Crappie. 
Arizona: 

Verde River, Jerome:........-.-- 250 
Morgan Lake, Phoenix ...-....... 200 
Fish Pond, Fairbanks 100 

Satlordeacaeceseeece ce 100 
Arkansas: 

Spring, Pond, Rogersi:)-2---.---<- 100 
Georgia: 

Silver Lake, Chamblee........... 50 
Waldorps Pond, Jonesboro....... 50 
Mill Pond, Jonesboro ............ 50 

Tlinois: 
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 
ish DakemAthens! jee snecmeriec ce 1, 200 
Morgan Lake, Jacksonville...... 1, 500 
Meredosia Bay, Meredosia....... 1, 400 
PA UIC AUIS Ts ree ecw cieicie aicleteniciere Reiae 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, Kingman...........-- 100 
Wallace Pond, Kingman ........ 100 

Species and disposition. 

Crappie—Continued. 

Kansas—Continued. 
Bass Lake, Rago 
Hish) Pond) Sharonss- ees eee see 

Belmont 
Medicine Lodge.. --. 

Caney River, Grenola........ ... 
City Water Ditch Lake, Medicine 
LOOP Cs sie a ascnseee associ ae 

Hopper Lake, Pratt.............- 
Saratoga Lake, Pratt.........-...- 
Macredie Creek, Clearwater ...-. 
Gibsons Pond, Isabel..........--- 
Rock Creek, Anthony....--...--. 
Silver Creek, Anthony........--- 
Applicants jsesensce ese ace 

Kentucky: 
Fish Pond, Hodginsville.......-. 

Georgetown 

Versailles 
Graves County 
Mount Sterling...... 

Wyndemere Pond, Simpsonville. 
Fair Ground Lake, Somerset .... 
Lake Ellerslie, Lexington - 
JAipplicamtssase ese cceeasecmicceee 

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, 

Ste Moise sesic asc swceieeeioe ss see 
New Jersey: 

Fairhaven Pond, Washington .-- 
New Mexico: 

Borenda River, Roswell 
Artificial Pond, Roswell.....---- 

Lake, Roswell 
North Carolina: 

McLeon Pond, Maxton 
Fish Pond, Frankiinton 

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 Byron, Huron.............. 
Make swWileoxegessacnsse secon 
James River 

IMtehellies = ssemsaer 
Firesteel Creek 
Lake Kampeska, Watertown .... 
Pickerel Lake, Webster .......-.-- 

Tennessee: 
Kimbrough Pond, Atoka 
Bushbys Lake, Oakville 
Loosahatehie Creek, Comerville. 
Reservoir, Knoxville 
Mill Pond, Idaville 
Piney River, Nunnelly 

Finger- 
lings, year- 
lings, and 
adults 
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Details of distribution—Continued. 

_Finger- | _ Finger- 

Species and disposition. nee, a Species and disposition. Tee aeal 
’ ’. 

adults. adults. 

Crappie—Continued. Rock bass—Continued. 

Texas: fl Tllinois—Continued. 
Fish Lake, Orphans Home......-. 100 Gravel Pit, Effingham ........... 100 
Kish Pond, Decatur ’.2. 2. .22.-- =. 20 Stillwater Pond, Alton .......-.. 100 

WACO A se ee. 25 Sieferts Pond, Belleville.......-. 150 
Midlot¢hiant el. jesse. 20 Burghardt Lake, Belleville. ..-.. 100 
Mesqiitesss.cscscc-. 50 Lake and canal, Carbondale ...-. 100 
Queen City 44 Applicants: Gece. ceemcescesiens 1, 100 
ANIStiNNs eee ee cate oe sts 20 || Indiana: 

Clearwater Lake, Vernon.......- 30 GravelsPits RiptoOm\.itesicleseiceee 100 
akevaieiw, WiaGOr qtseccs cen a cta/ie 80 Walnut Pond, Gentryville.....--. 100 
Santa Fe Lake, Celeste..........- 40 Reservoir, Osgood .............-- 100 
Hill Lake, Longview ...........- 50 Sunnyside Pond, Terre Haute... 150 
Slouns PoOOMWacoOl ccemacetetinese 30 |; Fish Lake, Ferdinand ........... 100 
Fish Lake, Longview............ 50 Pecan Valley Pond, Inglefield... 200 
Live Oak Pond, Devine........-- 20 Lily Pond, Inglefield .-.......... 50 
Railroad Tank, Coleman Junction 50 | Fish Pond, Inglefield .........-.. 150 
Trinity River, Fort Worth -....-. 20 |) Brazile scene tence cones 200 
Fair Ground Pond, San Antonio. 104 Hurricane Pond, Franklin ...--. 100 
FAD DILCOIUGSe cyarste = {niaavsteisieisie cies iale vie 210 |} Gravel Pit, Summityville.........-. 100 

Virginia: A PplIGAMts Scere sec ecm ee cece une 1,100 
Tributary of Mud Branch, Hatton 100 | Indian Territory: 
Mill Pond, Warsaw....--.....-..- 200 || Fish Pond, Muskogee.........-.. 100 
Woods Lake, Richmond ......... 100 | Iowa: 
Minger Fish Pond, Richmond... 200 Winters Pond, Mount Pleasant.. 200 
Hisaelon ds BroaGruM <2 cc ceelene 200 || Kansas: 

West Virginia: Mish Ponds; (Pratttarenieisalsals\<eitelstr 400 
HishweOnGs Omipsses-seseeeeescress 200 Cofleyvillle re eee 200 

Wisconsin: Cherryvaleteesses ace 150 
Lake Franklin, Three Lakes-..... 175 Independence ...... 200 

Clearwater.......... 200 
ERO Lae ree ae cisco isecs ones 22,172 Columbus. -2s-c--<. 200 

—— Mound Valley ...-... 200 

Strawberry bass. Earone a 

. . Molinteret ee -rsse se 200 Indian Territory: = 
Fish Pond, Vinita, +... 150 OUI eae es at 
Pennington River, Tishomingo... 1 Rien evo? rar eae 
Bledsoe Lake, Choteau .......... 100 ie a pete Medicine 200 
Big Blue River, Ardmore........ 150 Togee AUC y coscile 200 

L pee eryolr, ByaTs....-.--++--- +++ 100 Talbott Lake, Medicine Lodge... 300 
ae = Kentucky: 

Lake Hayes .......-.--.++-+-++-+- 270 Crumps Pond, Smith Grove 200 Lake Josephine, Shreveport ..... 100 Wich Ponds. Gucenabune ne 500 
Harts Island Bayou, Shreveport. 100 4 Versaill ee argc me eS 400 
Alligator Bayou, East Point ..... 100 Weare 400 

es eae Lake, Coushatta ........... 100 Crystal Lake, Pembroke ........- 150 

Shoaland Hickory creeks, Neosho 200 ares Londen ey cuswille SSS ase es 

porisiang Purchase Exposition, 34 Rogers Pond, Shelbyville........ 100 
@llahoua LS BES NE el aaa x Fy ONG OS| oSoocSdSnbaoaseeseos son 2,390 

Cache Creek, Fort Sill ........... B00) et E 
Avery Oe AVERY Aone “< 150 | yy Be eae ee at Homer ......-..-.- a0 
Tecumseh Reservoir, Tecumseh . 150 eae 
Newkirk Reservoir, Newkirk .... 250. Fish Pond, Monkton. mn MCE eee es 

fee oer ReSeLVOIE a VOSbE Seve cemeres. 150 Bartletts Run Pond, Barton Sane 100 

a ; | sh Lake, Washington County.. 3 
PE eNe eee Dall orgie yaar ate Hancock Lake, Hyattsville. ..... 200 
Fair Ground Pond, San Antonio | 50 Ain bytcanis Be Ks SOS OA 200 

| Fish Pond, Whitinsville -........ 200 
Total. .-...--+-----+2++++-2++-- 2, 654 Mississippi: 

Fish Pond, Meridian. -2.---.--- 200 
Rock bass. Missouri: 

Arizona: Katy island Lake, Nevada......-. 400 
Verde River, Jerome ............ 200 Cockes Pond, Sleeper .....-...... 150 

Arkansas: Elm Pond, Fordland............. 250 
Fish Pond, Washington.......... 300 Hisley; Pond Noeleseceeaccceciasss 100 

MEADDUCANIS A. can er tose soc sees 600 Fish Lake, Independence ....... 200 
District of Columbia: Artificial Pond, Kirksville. ...... 100 

Industrial Home Pond, Washing- Shoaland Hickory creeks, Neosho 200 
wie hOB esac cosue cde cone ee OE eOoron 200 Wallen Spring Pond, Cassville... 100 

Hlinois: Turley Pond, Desloge .........-... 200 
Fish Pond, Belleville............ 100 Hulmes Lake, Independence.... 100 

‘ Columbia ese 100 Steinmetz Pond, Glasgow........ 100 
Spring Pond, Belleville.......... 100 Atterberry Pond, Atlanta........ 200 

Columpbiaie iso. s5-- 100 Sac Creek, Bois D’Arc..........-- 200 
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Details of distribution—Continued. 

_Finger- 

Species and disposition. Teed 
adults. 

Rock bass—Continued. 

Missouri—Continued. 
Stukenbraker Pond, Bourbon ... 200 
Hillnest Lake, Greenwood....... 500 
Fish Pond, Rockyville...-. ‘ 200 
Spring Pond, Butler: .-- =... --..- 200 
Railroad Reservoir, Lisle........ 3, L0U 
Louisiana Purchase Exposition, 

Si UOUIN aaeiamec eee eccac eens A 30 
IAP DILCAIILS Ses aee te amemariecin cree 600 

New Jersey: 
Panther Lake, Andover.........- 100 
Fish Pond, Dunellen ...--.-....... 100 

New Mexico: 
Castle Pond, Magdalena........ 23 100 
Fish Ponds, Portales .......---... 850 
Salt Lake, Roswell..............- 250 
Lake Elinor, Roswell-............ 100 
Lake Stephana, Roswell........ 4 200 
Fish Pond, Deming........-.-... 100 
IAP PIICAMUS sal secieisineice ein ==)=10 300 

New York: 
Fish Pond, Orchard Park.......- 150 
Mountain Pond, Garrison......-- 100 
Spring Creek, Poughkeepsie..... 100 

North Carolina: 
Rock Creek Pond, Wilkesboro... 100 
Grove Pond, Castle .......-....-- 100 
Kiger Pond, Winston-Salem ....- 100 
Ice Pond, Henderson ............ 100 
Mish Pond, Durham csc. ccisea- 100 

Slloamrreeneso-aeese ls 100 
UI CKOnVAeaee ec estces 100 
MaTriON -cevcressessce 300 

North Dakota: 
HishPPOn Gs OMKes ses aai)=nir mea 100 

Ohio: 
Eagle Creek, Phalanx .........-. 500 
Liles Fish Pool, Bellecenter ..... 150 
Fish Pond, Proctorville.........- 300 

Maria Stein .......... 100 
Napoleon s---=- = 75 

Oklahoma: 
MishuPond: Kremlin's j22.-2 ccc. 150 

Custer Gity -..-:--.<: 200 
IAIN) ants seseoeeee eee 400 
Okeenh sees sec sees 200 
NM ES 2 teeanesse esses 800 
Blackwell.....-.-. 400 
Quay Aeeaeseeeass . 150 
IBTitO Ms fase se ewes 150 
IAN WSS aeas aan Ssheaace 300 

Miner Spring, Chandler .....-.... 100 
Spring Pond, Guthrie.-........... 100 
Fish Lake, Arapahoe ...-.-........ 200 
Reservoir, Crescent .......------- 100 

OKGemER ea eeecese cane 200 
Cottonwood Pond, Okarchee .... 100 
Railroad Lake, Mountain Park.. 150 
Artificial Lake, Stillwater -....-.. 150 
IMpplicants us. ccskeeeeneeecee 850 

Pennsylvania: 
Fish Pond, Mercersburg ......... 100 

Reading seaccmecni<es- 200 
AVONMOTE eee ease cee 100 

Little Marsh Creek, McKnights- 
TOWLE Ae ee ee ere ss 300 

Tulpehoken Creek, Robesonia... 300 
Sycamore Pond, Penllyn ........ 100 
Mulligans Cove Run, Manns 

CHOICES soos ene 300 
Sandy Run, Fort Washington ... 200 

South Dakota: 
School Pond, Chamberlain .....-. 200 
ShoeiCreek, Huron 22. 5.02.5. 20.2 300 
James River, Huron). : 2. sos... 200 

Alexandria ........ 200 
Fish Lake, Ipswich .......-...-.- 200 
ish: Ponds Redheldrs2 222... s2~ 150 
PAD DITCANICS mawrersiatsrsntelee eleeleeraialelerate 700 

Species and disposition. 

Rock bass—Continued. 

Tennessee: 
Tellico River, Athens...........- 
Swan Pond, Cleveland .........- 
Fish Pond, Gambles ...........-- 

Meddivaleseeeeessceer 
Little River leecm.aee- 
Knoxville sos sects eels 

McCraw Pond, Braden....-....--- 
Emory River, Harriman 
Burnett Lake, Del Rio....-.-...... 
Laurel Creek, Del Rio.......-...- 
Sand Spring Pond, Ewells ......- 
INjoy OMAKe NAN Hes Sone mocadtcsclasbos 

Texas: 
Fish Lake, Ladonia.............. 
Fish Ponds, Whitesboro.........- 

MOrne ye sees ace waleine 
Sulphur Springs..... 
Paris eset cece see 
LONE VIEW <}----0---- 

1G) 9 eS tas Sac 

Rane eieceaecn cemas 
Gordon Lake, Paris\------s--on-e~ 
Dry Creek Lake, Taylor 
Ranch Lake, Midland ....-....-... 
Las Olmas Lake, Taylor .......-. 
Artificial Lake, Terrell........... 
Bermuda Pond, Sherman .......- 
Germany Lake, Grand Saline.... 
Dans Pond, Grand Saline........ 
Artificial Lake, Longview .....-. 
Landry Lake, Sherman.........-. 
Spring Lake, Uvalde............. 
Brownwood Lake, Brownwood... 
Springhill Lake, Honey Grove... 
Knox-Pond  Morane sac sseaa= 
Lovelace Pond, Bangs ........... 
Rio Grande River, El Paso....... 
Trinity River, Fort Worth ...--.. 
Polecat Spring, Kyle..........--. 
Fair Ground Pond, San Antonio. 
Shook Lake, Stamford..........- 
Powell Pond, Maybank.......... 
Sister Grove Pond, Farmersville. 
Fish ake, DeLeon... ----.---<s 
Reservoir, Artesia....--..- A 
Harrell Pond, Maybank 
QOnion‘Greeky Buda). =: oo occee 
Duraznite Creek, El] Paso .......-. 
Waterworks Reservoir, Waco.... 
Lake Aughtry, Booth.........-... 
Reservoir, Pearsall. .......-.....-- 
Harkness Lake, Pearsall......... 
Reeds Lake, Hillsboro..-....-....-. 
Lake Thorne, Wiils Point........ 
DA p PLIGAM ES ree eiaeie ciel sleet ilaiat 

Virginia: 
Mill Pond, Wittens Mills......... 
Kish! Pond, Rapidanysee estas ste 

anOVier me sea cene este 
Maidensiaccccce-- seas 

Stoney Creek Pond, Bedford City. 
Fish Ponds, Clayville............ 
Taylors Pond, Purcellville. ...... 
Willow Brook Pond, Neweastle.. 
Dutch Creek, Elma -=-- .--.--.-5- 
Leatherwood Pond, Axton ...... 
Martin Pond, Stuart....... 
Small Lake, Esmont.....- 
Artificial Lake, Lee Hall ...--.-- 
Slaty Branch Pond, Warminster. 

Finger- 
lings, year- 
lings, and 
adults. 
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Details of distribution—Continued. 

Finger- 

lings, year- Species and disposition. Species and disposition. lings, ad lings, and 

adults. a 

Rock bass—Continued. 

Virginia—Continued. 

Bream—Continued. 

Alabama—Continued. 
Back Creek, Roanoke...........-. 200 Willow Pond, Eufaula........... 150 
PAD DHCHMLN Retna s oe cctee ee tenes 775 Crenshaw Pond, Fort Deposit ... 150 

West Virginia: Mill Pond, Dadeville ............ 150 
Fish Pond, Charleston........... 200 Blackwater Creek, Jasper ....... 200 

Cain’ Creek, Jasperseoue. seeecccce 100 
TUG A Ae a ee ae eo ees ee a eee 49,774 Clear Creek, Jasper .............. 100 

Lost Creek, Jasper.......2.0.2052 100 
Warmouth Bass. ‘ Lins Creek, Fitzpatrick.......... 500 

Alabama: Williamson Pond, Hatchechub- 
Mish fake: incon... ..........- 100 DGC washes fcc cate weme cree eae 150 
Miners Mill Pond, Clanton....-... 100 Kemp 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 Pea River, Blbacsecc-sccccceeeeee 650 

Georgia: Georgia: 
Spring Creek, Cairo.............. 200 Magnolia Lake, Atlanta......... 100 
Fish Pond, Brunswick ...-....... 100 Brookwood Pond, Atlanta....... 100 

Gantons-s 2.5. 100 Melrose Pond, Savannah ........ 200 
Jaspers ssess 100 Lake Mohignac, Columbus...... 100 
Hogansyille . 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 HishvPonds: Jaspereseacseceeeeeee 100 
Clarks Pond, Haddocks....... ae 100 Warmsprings........ 60 
Fish Ponds, Pendergrass........- 180 Sevillesssseks. eke 200 
Mill Pond, Stephens Pottery..... 90 LOWE Resa couaseeolc 500 
Holly Springs Lake, Americus... 200 Cussetaiacasecece seer 500 

Louisiana: Atlantaseece es ste 300 
Klenaike Pond, Wilson.......... 100 Winders scene acess 500 
Mill Pond, Warnerton .......... 100 Reniroe Ss s2seereeses 150 

Mississippi: Manriettarns-nes sens 150 
Fish Ponds, Laurel............... 200 Jefiersontepesccesce cs 150 

Linton. -22.20 24060 300 CHtO2 25s. se ceescs cee 250 
Seminary. ..22.- = 100 DalayeLte sees. csice ove 400 
Hamburpe.- ose .cs oe 200 Box Springs......... 150 
Crystal Springs ...... 100 Greenville. -...222..2 550 
Morestic:so=sceasscee 300 Cairo ssc eeet eee les 300 
Wayetien ccc eecse ee 450 Greens Pond, Macon............. 250 

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 
Bass Lake, Fort Mill ............. 100 Spring Pond, Marshallville...... 300 
Fish Ponds, Fountain Inn 300 Curry Pond, Jefferson............ 500 

oodruff...... 300 Gime/Pond) Butlers. 2 aks 50 
GICEIS Sei tecus eee 100 Ogeechee River, Crawfordsville. . 50 
SWAUZCT eee eec ce ein 100 Byrds Fish Pond, Waverly Hall.. 500 
‘Abbeville:s- oases ss 100 Rich Pond, Summeryille ........ 300 
HaireWorest): seseceeee 100 Ridleys Pond, Lagrange......... 1,000 

Spartanburg cena cess eeaeecee 100 MillsPond? Richlands sss. seee: 500 
Spring Branch, Westminster .... 100 Spring Pond Cairo meena eee 200 

- Waterworks Pond, Columbus.... 800 
Ota er sas eee Seca e ete we ees 6, 270 Nast wake Dalton sos sco se eee ee 150 

Lake Juliette, Cedartown.....-..- 200 
Bream MaillPond: Cuthbert ss--csceneee- 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 

pelikkas<-ssicses cee 150 Clarks Pool, Emerson............ 150 
IRPenrodies226. see 200 PearliPond yAtlanita jason eseeceeee 150 
Wadeville wate sss 150 Lakewood Lake, Atlanta ........ 200 
Bletcherss.--5-sseeee 100 Rates Pond} Jaspers--.o.-sesceecs 150 
Ovarker 7m ceceaena 150 Beach Lake, Cuthbert............ 150 
GUIs te once ee 100 Ginn’ Pond; Hamilton) 225225- 5222 150 
Scotts Station ....... 100 Walls Fish Pond, Dalton......... 150 
Penrode Mase so cee 350 Camps Pond, Dalton... Se 150 

Avery Lake, Opelika ....... 350 Mill Pond, Meansville ........... 200 
Lakeview Lake, Opelika ....... H 150 Wilsons Fish Pond, Boneyille.... 200 
Four Fish Ponds, Three Notch .. 600 Chandlers Pond, Juniper ........ 150 
Smith Little Creek, Selma....... 200 Harrisons Pond, Crawfordsville . 200 
Spring Pond, Brantley........... 200 Shuppa Pond, Columbus......... 200 
GilesiPondhCubaies no. o..2-5-0sce 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 ....... 150 | Meredosia Bay, Meredosia....... 1,000 
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Details of distribution—Continued. 

| _Finger-_ || 

Species and disposition. Tae yay Species and disposition. Fry. 

adults. 

Bream—Continued. Pollock. 
Massachusetts: 

Kentucky: Atlantic Ocean, Gloucester ...-.-- 1, 246, 000 

Fish Pond, Crittenden.......---- 45 =——_———. 

Shelbyville ...... 80 Mackerei. 
Brankford 2.2 ------ 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 Total eee sere ene a Sac ceiae 324, 000 

Dowling Pond, Lawrenceburg... 300 Se 

Mississippi: Lobster. 
Haynes Mill Pond, Brooksville -.| 50 |} Maine: 
Mooreville Pond, Corinth...-.-..- 150 Casco Bay, near— 

Bynums Pond, Corinth ......---- 100 Diamond Island\.-s2--------5 2, 700, 000 

Holley Pond, Corinth............ 75 Mackerel Island .........-... 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 sas eneeee 1, 500, 000 

Fish Pond, Corinth ........--.--- 75 SSC YS) SOUNGssaee ese eeea 1, 750, 000 

North Carolina: Cow Islandis2e) = Gee eee 1, 500, 000 

Hintons Pond, Raleigh .......... 200 Broad Covere asses -eeaceoe 1, 500, 000 

Wyatts Mill Pond, Raleigh....--.. 800 Houseyisland eeeee seo 1, 500, 000 

Nolichucky River, Pigeon Roost. 10, 000 MOrevRivereeccseeos eee 1, 500, 000 

South Carolina: Gulf of Maine— 

Spring Branch, Greers...-.------- 100 Monhegan Harbor........--- 1, 500, 000 

mish Pond, Gatineys..------—-- roe 100 Near Metinic Island ......... 1, 000, 000 

Spartanburg ......-.. 100 Muscle Ridge Channel..-....- 1, 500, 000 

Honeapath ........-.. 100 Near Stonington. -..-.-...--...- 500, 000 

Enoree River, Enoree...-...-.-.--- 100 IER CHIN sib ie Meee sooeoeccobc 500, 000 

Goose Creek, Otranto .........-.- 100 Swantisland seer s-o2 eee 1, 000, 000 

Spring Branch, Kershaw ...-..-- 200 Rockland Harbor.....---.--- 1, 000, 000 

Parkers Pond, Gafiney...-------- 100 Wood Island Harbor.....-..- 1, 750, 000 

Tennessee: East side of Portland Head -. 1, 750, 000 

Rich Pond, Tellico -.--....------ 500 Whitehead Cove. .......-.--- 1, 500, 000 

Loosahatchie Creek, Somerville. 150 Between Boon Island and 

Two Lakes, Cleveland.........-. 500 Cape Porpoise!.-:s2-s---+-- 6, 000, 000 

Indian Creek, Fishery .........-.. 658 TsleiotShoalsereeeassoeeee se 350, 000 

Texas: ; Between Monhegan and 

Fish Pond, Decatur.....-..-..... 35 Georgesislestasaeacsceeecce 3, 150, 000 
Pines Shase aero 225 Between Port Clyde and 

MIEPASO Noe or aceenecee 350 Wihitehneadi tas. cc-seeeeee se 38, 500, 000 

Clearwater Lake, Vernon....-..-. 75 West side of Long Island .... 1, 500, 000 

Railroad Tank, Coleman Junc- Near'Ship Cove :-22------eeeee 1, 500, 000 

GLOW 2 eee cate carols eie sees 25 Off Boon Island .........---.- 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 Rivers. st css stan eoeee eee 500, 000 

Railroad Lake, Irene .......-..... 65 Atlantic Ocean, ofi— 

Belle Branch.... 60 Whaleback Light ...........- 4, 500, 000 

IN YONG OME AD ob CoS Gad OUROOOUOnS 40 Vorkihedge sis. - 2s aecsce secce 1, 500, 000 
—— SilassPoints. ce seee coe ee eee 1, 500, 000 

Totaligei syle oan cos aiioawe eee 39, 920 Stones Wedges. ses eece seas 1, 500, 000 
sa Coast of Maine— 

Cod. Frenchmans Bay....---.----- 1, 000, 000 

Massachusetts: Fry. QuoddyaBavine-c-- 4-2 5--ee ae 500, 000 

Atlantic Ocean, off Gloucester...) 385,376, 000 Lubec Narrows ..-...-.------- 500, 000 

Vineyard Sound, ofi— Moosabee Reach. .....-...--- 1, 000, 000 

Parpawlin COVE po ese 2la'a (a 24, 076, 000 Off, Prospect;Harbor ------.=- 1, 000, 000 

VODSUNECKE sere aaeeeronse 4, 363, 000 Near Ponds Island.....-.--.- 1, 000, 000 

HaACKeySiBalyaee >: se -leiseeeeleie 1, 002, 000 Near Averys Rock Light..... 1, 000, 000 

WiOOdS HOlGE ees seitminseemie iste 587, 000 |} Massachusetts: 
Great Harbor, Woods Hole...-.... 12, 3538, 000 Atlantic Ocean— 
Eel Pond, Woods Hole...-....--- 322, 000 GlouGesteniee eects es 22, 350, 000 

Buzzards Bay, off Weepecket IMamie@hesteteeccte o--itee ices 3, 450, 000 

NSIATIGS es eemicminleee cteme ae ecieresate= 1, 376, 000 Rockportiees---e-- see 3, 650, 000 

: ne Geerpao: Marblen@aG@secnceseceenecenss- 1, 400, 000 

Total-...- ie ote bianis mere emcee 79, 455, 000 Beverlyiescesesun cence cesisere 1, 100, 000 

Se anesvilleasses- a -eemte =e 800, 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 Palmouth’ eee sscmes=-lecees 5, 033, 000 

Eel Pond, Woods Hole..........- 926, 000 Gosnold te dase vasoncecsinces 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 

TSTANGSt esse eenie eeactemeae: 8, 086, 000 POMt Sere eeeee ie tee is seseciae 1, 500, 000 

Gta lee. ees ae mares aS NE 228, 272, 000 Potala) sons tees sc oe 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 oi 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. 

Kxperiments 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 endeavor 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 
81 
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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 algz 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 ata 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 hbsened of oysters in 
a special region is due to other causes than the lack of cultch, and what 
method of plantinY is best suited to the particular combination of con- 
ditions (bottom, depth, abundance of spat, salinity, food, ete.) 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 those 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 sufficiently 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 
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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 MJalaclemmys 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. 
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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 beguny 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 S. 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 (Salmo 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 become 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 largesrivers, 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 Idaho, 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 itis called hrasnaya 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 kvsutch 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 fail 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 susé; 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; eoho, 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 gairdnert) 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 85 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 (Sa/velinus 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 
egos 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 (Salmo 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 (Sa/mo irideus) 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 (Cristwwomer 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. It is 
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 (som 
luctus), Alaska cod (Gadus macrocephalus), Alaska pollack (Theragra 
chalcogrammus), California tomcod (Microgadus 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. 

In 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 cans each. 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 Kil- 
lisnoo. The principal species taken for this purpose is*the herring 
(Clupea pallasi), 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 jisheries.—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 



REPORT OF THE COMMISSIONER OF FISHERIES, 99 

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 spawning 
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. In 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. 

2. In lakes and in streams of the second class—namely, 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 on and each should conform to the following 
provisions: No trap should ie 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 
line 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 (Hsox 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 mordaz) 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 reaches a weight of at least 6 pounds, and 
is very abundant. Another form (C. stanleyi, 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 (8S. 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 commersonit), 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 
captured together, but it appears that the earlier spawner (C. stan- 
leyz) 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. 

Union 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. 
commersoniz) 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 Ist 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 whilein 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 
eggs, 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 at the narrows joining the 
larger basin to the smaller, which forms the southwest portion of 
the lake, lying toward Lake Sequallitchew. 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 clupetformis) 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.—Yhis 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- 
tvoss 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- 
rea. 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 Adbatross 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 A/batross, 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. 
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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 sufli- 
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 fall of 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 toa 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 thetroughs— 
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 hasa 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 on a 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 truttex, 
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 
cases. 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 in July, and certain other portions of the fish-cultural 
plant which were also at the service of investigators. Early 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 complete record of the biological data was preserved. 
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. 

Miscellaneous 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 expedition. 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. Perey 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 gov- 
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, 

Ulwa, 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, etc.). 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. Several] 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 R. coli, shell- 

fish may after a time become free from sewage bacteria and therefore harmless as 

food forman? (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 9 inches. 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. The two 

species (Sterna hirundo and S. dougalli) are represented in about the proportion of 2 
tol. 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 (Ammodytes americanus), 736,000; chogset (Tautogolabrus 

adspersus), 73,600; mullet (Mugil ewrema), 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 sera, 

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 wpon phototactic 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 fishes—Arthur D. Howard, M. S., 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 alimeniary 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 the larger 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 Petrel 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. K. 

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, begun by Mr. R. P. Cowles, of Johns Hopkins 

University, two years ago, was completed, and the study oi the development of a 

species of Ascarus parasitic in the toadfish, also a research on the cell lineage of 
Axviotheca murosa, a species of annelid found in the vicinity of Beaufort, were taken up. 

Studies of peculiar ccelenterate larvee, which present divergences from other larval 

ceelenterates 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 30 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. 



REPORT ON STATISTICS AND METHODS OF THE FISHERIES. 

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 $2,870,485. 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 
grounds—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. 

a Cusk, fresh, 
Fishing grounds. tape f Fresh Salted. 

Lbs. Value Lbs. Value. Lbs. Value. 

East of 66° W. longitude: 
La Have Bank........... 84 920! OD0G| PE B2n 5 440 ieee ala ones1-l|leie\ejeformiace 257, 000 $4, 051 
Western Bank:...<./..:.. 33 567, 000 16, 005 52,000 | $1, 060 37, 000 122 
Green Bank)-----2-;..-.- ihig, | Sears pe Se AME AE Mpc ea Rita ihre avert 1. lev clad ate otal vetaioion erecta intel atetete taints ere 
GrandsBaniloss sce. <1 Bond Soemect aaa Sancbeas bel lbaaeaucodeae senor oas|badsnoqud bod ladeoedaete 
St. Peters Bank.......... 1 55, 000 DODD ia Ee eh ne MARAE le Serela’e ee \catecne cette Searels cee ate 
Off Newfoundland ...-.-- ST ee es Seth at nec SO. ce ee IS OUe ast Seats SER ebb) aneeD Sem alla corocees 
GapenshOre ee -se— -ri=i-/2 += 84 1, 408, 000 AAO Tp SNe eas |areisretelae 218, 000 3, 032 
Greenland and Iceland... Elo ere etree tare fareiat| ole af tiem oa | ec oh ee =15 5 [late's reyoieis: | erctominne aia eters | Seer 

Totalyess ast seceese se 224 2, 950, 000 87, 968 52,000 | 1,060 512, 000 7, 805 

West of 66° W. longitude: 
Browns Bankes. .s.. ose 60 1, 159, 000 30, 965 266, 000 4,189 
Georges Bank.........--. 660 5,488,500 | 156,794 241, 900 3, 927 
Cashes Bank ........-... 39 291, 500 8, 848 137, 000 2, 066 
Clark Bank? 2.22 s2s-2esce 22 160, 500 4,540 5, 000 79 
pppeies iBank: se Se. sc 4 50, 000 1, 425 4, 000 60 
Middleybaniks esse. 52 2h 2 423 558, 300 20, 254 26, 100 459 
Platts Bank ...-....-...- al 5, 000 175 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 QV SD Nee. Se Seis cfers pe sincleistels|| bio tienin seit ee Peeteeieleieete 
Off Highland Light...... 3 229, 600 5, 287 2, 000 55 
OnChatham== 22-526. -c2 89 370, 300 11, 070 10, 500 193 
Bay of Fundy ........... 1 20, 000 B00) osc ecine cies] Sree obits  eveleieis Stee eiorayarel | wieesetereeeteete 
Shore, general.......-..-- 1, 292 4,346,050 | 128, 232 223, 900 3, 701 

Total. seeeceesaace se 8,594 | 18,481,350 | 532,843 41,000 | 1,365 1, 162, 100 18, 703 

Grand totalets.-ss-.- 3,818 | 21,381,350 | 620,811 98,000 | 2,425 1, 674, 100 26, 508 

Haddock, | jroxo gosh, | Pollock, Maus 
fresh. See es fresh Wreah [oe 

Fishing grounds. ee ; 

Lbs. |Value.| Lbs. |Value.| Lbs. Mer Lbs. Nel Lbs. |Value. 

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).......|.....-. 
Givee a IBIS os SAB ese Beare o Ode EISAGObA SEBocrbod Aeseced Hecoscers Sascae 205000}: 1; 400 |Sesecceleemee = 
TATE B a see seat aein ise cl=inists| es <:c1n7a| aiermiaiclsvieislllaiateinainisliewceeesbellscemce 107,,000| R65 100 | Meee | eee 
SHPRehersu baie e seperate oe clare, cle ie|| erctwieie u | see ra oiereyn cll'aral cree ai]loaaleooeeiall ieeieme Bs OOO! 400|hsesae2|Seeeesc 
Over ME acyoere Ghai eS Se one coac a oeoee ol MEGeeote S| Geesner Seecsaabel|asaccs 135) 000)) 7,150) S22 e25| sees -— 
Cape: shore. .0------- 1, 199, 000} 32,667} 456,500) 7,070) 122,500) 1,902) 14, 500} 1,521).......|......- 
Greenland An GiCelan dla s:ccecermcils cates cee wisely sereellls-ockielele’sellecle cists) Sine ceil as om 180, 000)$14, 400 

ARO IG) ea Soe ee estes 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) 2,966) 44,500) 949) 34,300) 2, 863)......./....-.. 
Georges Bank......... 11, 283, 800|213, 152} 827,300} 14,960} 194, 200) 3, 892/121, 820) 8,011).......]....--- 
Cashes Bank!.... .... 174,600) 5,395} 367,000) 6,193) 29,600 20 
ClarksBanken ec ccine 278,200} 6,686; 103,000) 1,637 5, 000 
Fippenies Bank....... 12, 000 468) 91,000) 1,065 3, 000 
Middle Bank.......... 2,489,100) 64,278) 316,700) 5,425) 197,300 
Platts Bankes. eo ce ace 1, 500 45) 23,000 230 1, 000 
Jeffreys Ledge ........ 854, 050) 27,265) 763,500) 11,453) 498, 400 
South Channel........ 9, 392, 300/255, 410/4, 321, 500) 65,027) 115, 900 
Nantucket Shoals..... 290, 000) 7,186) 36,400 616} 53,100 
Off Highland Light... 815,800, 21,472) 62,800) 1,204) 26,900 
Offic hatham= 2-52-22. 1, 201, 600) 32,922) 179,400) 3,625) 47,400 
IBS yAOfMOMG ys cis eee|le seinen Se Coeae 4, 000 1.0) eeeseeee 
Shore, general ........| 6, 781, 250/183, 025|1, 387, 150) 28, 567|1, 861, 200 

Totally osevc acess awe 34, 997, 200/798, 504/8, 600, 750/142, 088)3, 077, 500/51, 509/278, 205/19, 897|.......]....... 

Grand total ....... 37, 216, 200 851, 503)9, 617, 750)158, 259|3, 808, 510|55, 695|841, 955/57, 762)180, 000) 14, 400 
| 
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Summary, by fishing grounds, of certain fishery prides 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: 
Tuith 1S lea SO eG ASE os Bodecliderappcca|seacsoccbn | scockess 600 Lae AAs e See 
(OVP INK AOA UNG! oo oiloeoeecoocan| Seba pdeesilbocoseecgnellscessocc 983,000 | 28,040 |1, 424,000 | $20, 300 

CapeShores.- 322-5. -.-= 192,000 | $10, 435 145, 200 | $8, 475 1, 000 80.52. neers ee eeeetes 

sO pale see = er al= stare | 192,000 | 10,435 | 145,200 | 8,475 984, 600 | 23,156 |1,424,000 | 20,300 

West of 66° W. longitude: | Ain paca ew ee Pree a 
Georges Bank. 222)... 5)2 2-22 o- 2 0||- ete oa |- =< sens] eno - oe W244 O73] 9259228 eo ee atta ote 
Middle Bank. ........-- (eersass200N | bs9690) "aac oealees-ssoe 4, 800 664, |. 2... - =< sel deseees 

Jeffreys Ledge ......-.-- 9, 800 SS2b esac c ayaa 24, 966) | 1,443 52... 55 eeeeee 

South Channel....-..... 5, 600 896i || zene «jsielefell lise 4, 600 5353 Ul ers eras. 

Shore, general ..-....-- 899,183 | 64, 866 41,200 | 4,042 630, 72D) |) 19:,783) nos. a2 sacl eee 

MOTHS ee. wee eelcie| 1, 267,843 | 82,113 41,200 | 4,042 | 1,899,164 |115, 243 |..........].. ee 

Grand total ........ 1, 459, 843 | 92,548 | 186,400 | 12,517 | 2,883, 764 |138, 399 [1,424,000 | 20, 300 

| Total 
= SSS Se Grand total. 

Fishing grounds. Fresh salted, 

Lbs. Value Lbs. ‘Value. Lbs. Value. 
aS =| 

Fast of 66° W. longitude: | 
La Have Bank........-.- 2, 552, 650 462004) te meeeeeeesalee Bale serial 2, 552, 650 $62, 654 
Western Bank .......--- 1, 200, 210 41, 012 52, 000 $1, C60 1, 252, 210 42, 072 
GreenuBankecsecesesea- 20, 000 1, 400 If aropeaiase ate an eerie 20, 000 1, 400 
Grand Bank ........-:-. 107, 000 AN oe cos sciallane ee 107, 000 6, 700 
St. Peters Bank ......-..- 60, 000 Qi B20 NE memes seiseieleice emacs 6), 000 2, 825 
Off Newfoundland 1,118, 000 30,190 | 1,424,000 20, 350 2, 542, 000 50, 490 
Cape Shore....-.--.----- 3, 611, 500 101, 3.4 145, 200 8, 475 3, 756, 700 109, 779 
Greenlandland Tcelande|n---- == ees es eel 18 ', 000 14, 400 18), 000 14, 400 

PROTA: ever cisco erste ete 8, 669, 360 245, 685 1, 801, 200 44, 235 10, 470, 569 289, 820 

West of 66° W. longitude: re 
Browns 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! Bank: 532¢5---0- 1, 000, 900 23, 013 14, 600 420 1, 014, 900 23, 433 
Clark Banke -2. 2.25.22 552, 700 TSN COD is cre see alanine aie 552, 700 13, 092 
Fippenies Bank.......-- 16), 3.0 Bi 5 Reser Goel base = eae 16.', 300 8,112 
Middle Bank ..........- 3, 949, 560 TUDIGSUIE A esee enc nese neenes 3, 949, 560 111, 963 
Platts Banke, gle llsese 32, 500 PCT Pa ae Os ell a 32, 500 490 
Jeffreys Ledge .......--- 2, 648) 716 665184334) ec cn piece cnc 2,648, 716 66, 348 
South Channel.......--- 18, 543, 500 AGONS8 1h | Secs e ean eel eaeeceenas 18, 543, 500 460, 881 
Nantucket Shoals....... 1, 192, 900 DEH OGGN Rae SUM he cakes Le 1, 192, 900 29, 968 
Off Highland Light ...-. 1, 140, 900 SMA T ty Rennes ee we Ie prea 1, 149, 900 29, 163 
Off Chatham Be ee Taina aoe 1, 812, 100 49881 An ees ee rane bee eaere oct 1, 812, 100 49, 814 
Bay of Fundy..........- 37, 000 PEOUA)| Peeeee oacec| booonene te 37, 000 2, 220 
Shorengenerall epee ec. s 16, 196, 643 405, 051 41, 200 4, 042 16, 237, 843 409, 093 

Poteet Sed 69,711,112 | 1,755, 900 82,200 6,407 | 69,796,312 | 1,761,307 

Grand total ......... 78, 383,472 | 2,001,485 | 1,883,400 | 49,642 | 8),266,872| 2,061,127 
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Summary, by fishing grounds, of certain fishery products landed at Gloucester, Mass., by 
American fishing vessels, 1903. 

Cod. Cusk 

ee No. of hy pallies PN 
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 | 43,000 622 | 4,000 130 
Quereau Bank ...... 78 | 1,352, 484 | 25,006 | 3, 459, 579 
Green Bank ........-. 9 10, 000 200 89, 400 
Grand Bank........-. 89 11, 000 190 |11, 756, 525 
Bacalieu Bank ...-.. 20 5, 000 113 54, 455 
Off Newfoundland .. 57 46,000 | 1,035 974, 330 
Cape North. .---..-.. 1 IOs OOO p irle del arora lar sisters siete 
Cape Shore .......... 71 376, 280 | 6,447 158, 900 
Gulf of St. Lawrence. 13 50,000 | 1,060 150, 642 

otal seces-: cose 497 | 5,456,526 |110, 060 |17, 585,372 | 595, 825 | 857,796 {11,917 | 39,784 | 1,163 

West of 66° W. longi- aa 
tude: 

Browns Bank .....-. 31 719, 697 | 18, 232 74, 050. PU alia GPa O/T Gases a eee 
Georges Bank ....--- 448 | 1,058, 495 | 22,768 | 9,321,711 | 356, 248 29, 870 580 | 38,740 | 1,166 
Cashes Bank ....-.... 17 212 SOOu OV OLS |sceeee secs seeeiecee 69, 480 95D. |-achosce|aaceees 
German Bank....:-.. WN Peto cents social] aeterersiee = 55, 000 2 AQO» |e maces seal ote eects Maecenas beers 
Jeffreys Ledge......- 1 13, 000 COE ene es Seas eeraeooel acres Gtrmme Sen los eae 
Ipswich Bay......... 512 304 086i = 6.091" | as aes ee eden | eine See loi ees lS ices ce Seo ce 
South Channel ....-. 16 G1 200) e220 ec erctncrsewia| semese cise 12, 420 199) |eAnichsal waco 
OTC Dal Ghar se eerl| en, Peat  nisiese aie ate teicte | aiayerele siaall Sette <a 2 Sno aise | ele tec aeie| oisteiewec! emistecel eee 
Bay of Fundy ....--. 40 L2ONOB GI 2s OG2F | See neee cera ne ceccee 65, 745 Cy (OM seeearal teossoe 
Shore, general....... 1,607 | 1,229,070 | 31,040 66, 000 2,445 1, 000 1G. 5 sos tale See ee 

Mouse ces eee see 2,675 | 3, 719, 339 | 83,909 | 9,516,761 | 368,825 | 349,061 | 4,787 | 38,740 | 1,166 

Grand total....-. 3,172 EL 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. 

East of 66° W. longi- | 
tude: 

La Have Bank....... 1, 032,965 | $15,210 |.....-....]-----.-- 2, 630, 480 |$25, 998 10, 000 $263 
Western Bank .......) 145, 000 | PO) tell Se LSet ORE eae 220, 300 1, 964 4, 000 90 
Quereau Bank .....-. 18, 000 | VAM | ent Ss sees ard goes 95,500 | 1,088 31, 000 790 
Gieeny Ba Mikes teat hewn cesaa) oc seis csc |os vetseemos tiie cities [wewscmeceeiclslece cities 4, 000 90 
GrandbBanikaces sess asses see et ok oe ce feel see es ASS te sew Soe 5, 000 65 4, 000 110 
BacHieuyPam kee Sees Esk seared owscascsloeees cee ut esemen.s 8, 000 SB siasctemecc leeeeenee 
Wa peeNOLUy ceece secoe mo cicl cheese (eeeeles Sa) 'eee ees osetia cena es 20, 000 LGOM iejesee Gacaleateeetes 
Cape Shore....-...---| MTS PAZ ES UDOGk | S25 cac= aloes acyere 965000) ) a O4 Si aaa asicice ese 

Motalseee sake = PS S14-390))) @ 195183) | eiccae sla < oe 3, 075, 230 | 30, 406 53, 000 1, 343 

West of 66° W. longi- | } 
tude: | 

Browns Bank ........ | 237, 220 25000) | 22 s-eease les ee ce 247, 060 2050) | Seaanjeesies| seeaeeias 
Georges Bank......-.- | 1,264,365 | 18,688 4,000 | $90 63, 810 848 | 25, 510 531 
Cashes Bank......... 46, 120 MOQ | cocrrce ones |eaerceme 531, 213 ¢ RY lic. Bee era Maa accce 
Jeffreys Ledge ....... 3, 150 Ni Pe Se 8 a 6, 150 77 | eh ace tot eee Sees 
IpswicheBayrece.- cnc. | 150 OA A aOR ee S ec aace| ae capernaac Sanoened mescnooada toecescc 
South Channel....... } 96, 430 O88 iyi ee eeeee Hal ecateos L7G SOOO INS DE 9478 ieee areca || eres 
Bay of Fundy........ | 2, 000 1G | Gee | eer 9889480) (P10 5263| ben secre en neces 
Shore, general ..-..--. 158, 827 4) DTA rp anssteenist|| seeeeecle 63, 040 189) |s.ccpetee Selsaeeeee 

ADCO (a eat ee 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. Salted. 

Lbs. Value. 

East of 66° W. longi- 
tude::) = 

La Have Bank 
Western Bank 
Quereau Bank 
Green Bank 
Grand Bank 
Bacalieu Bank 
Off Newfoundland... 

Salted. 

Lbs. Value. 

Cape North .......... 
Cape Shore.......--.- 
Gulf of St, Lawrence. 

PROD ESSaceh scons 

West of 66° W. longi- 
tude: 

Browns Bank........ 2, 230 “Te Ce eerariac lncemere = 15;:689) |, - 1,498: |. ic <cciasei| eee 5 
Georges Bank........ 2, 800 40 100,885 | 2,105 918,046.) 39; 765; || ..2.52=-esleeememee 
Ipswich Bay ........- 55398000) |) “SOF SD3i Liens cnc [ode oe see |scecrets octet e | inte were =| alale Se een eee C 
Off Chatham......... 158, 800 G82) ere wie dae aicin lacie ate creel bine spe siwcoiote aim | eee sie Stan) cree eceretere eee 
Bay of Fundy........ 7, 000 AO 3 sat ciare, clave Sls ere Cesc | Sie slate ein etaeime)| male ese aleve caper terete | Staeneeeee 
Shore, general. ......} 2,385,530 | 19,112 20, 000 250. | ee occe S 2o88) 25. een | cee ee eee 

Totals <a. Soecels < 7,948,560 | 59,396 | 120,885] 2,355 583}.68D) || 415268) |= eeeeses| eee 

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.......}.... Rataiaiarall seteetsae sllnaistomete a cel eetaieare cae 1, 675 $144 | --023355R2| Seneca 
Wiesterm Banke oo: Vesey es co's, oo nis) areata eiaisial isle cicteiace s sale al areieleis wists el ata sts sietemermeallaeictersiete 600 $33 
Queréaw Bank’ ee acee cscs coeallncecem cele ccseeciceccishasicmece se 4, 870 48D: | iene Sacse al eeteemeee 
BacalreusBamk: es seeelecicinc ic caiciell amine wrestell sw cele cece cvc|aceteee state 1, 700 a Sy fal eS Beacosee| soso oe 
Of Newioundland sates. 2 ssiccccl seecce cs lesece sean ce atoceine cee 2,114, 200 | 55,272 | 6,462,600 | 97,918 
CapeiShoress- se) eess 60}3001)|"$3;,469" |" 15/819; 800) |GL08) 241" |. 5. laces elo on cama ce eee een eee 
Gulfiof St, DawrenCe|a.- sence. sales seciac 50, 000 HUB ep ivera cece leyelnisre sete 950,000 } 17,628 

Totaleet ss c2.ces ac 60,300 | 3,469 | 1,869,800 | 107,429 | 2,122,445 | 56,058 | 7,418, 200 | 115, 574 

West of 66° W. longi- | a a 
tude: 

Georges Bank........ eerie LR a eee rree 878,241 | 64,041 2, 985 264 i. 2 ....5 Coes eee 
Ipswich Bay ........- Hea OOU e206 ul oc areca clisinoete wales 31, 500 114 683, 200 9, 336 
Bay of Fundy........ 50,400 | 2, 080 4651; '600:)|\ (825349) |. sc55- ccc. |dsee se.) Poe. - 5 coeee |S 
Shore, general ......- 455, 180 | 31,433 | 4,645,900 | 345, 905 903, 520 | 12, 494 156, 000 2,627 

MOTH ecinceeseceee 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, 587 

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, 938 7, 846, 430 $188, 436 
Western Bank ....... 1, 060, 030 26, 8380 524, 000 19, 823 1, 584, 030 46, 653 
Quereau Bank ....... 1, 948, 183 68, 189 8, 536, 484 114, 603 5, 484, 667 182, 792 
Green Bank.......... 190, 707 15, 423 98, 400 8, 563 284, 107 18, 986 
Grand Bank ......... 670, 8385 48, 6388 11, 784, 525 397, 385 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 .......... 128, 500 1, 9780 | ni wemen Keesice fateateveinterete soi 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, 805 $14, 713 1, 978, 700 $109, 211 2,791, 005 $128, 924 
Gulf of St. Lawrence. 211, 454 10, 662 1, 162, 266 , 1, 378, 720 88, 549 

Motel eee a pee | 15, 165, 687 398,403 | 27, 646, 041 871,378 | 42,811,728] 1,269,776 

West of 66° W. longi- | 
tude: 

Browns Bank........ | 1, 892, 392 21,572 74, 050 2, 807 1, 466, 442 24, 379 
Georges Bank........ 2, 940, 371 82, 893 10, 369, 037 424, 181 18, 309, 408 507, 074 
Cashes Bank......... 859, 618 12) S2GM lemicieres aie soasll sews acces 859, 618 12, 326 
GermansBanlesss cise | sis ciao teacee = n|loe-Sececrsac 55, 000 2,325 55, 000 2, 325 
Jeffreys Ledge ....-.. 22, 300 (eT Pease ena tecollssnoareseers 22, 300 612 
Ipswich Bay ......... 5, 748, 496 46, 966 683, 200 9, 336 6, 426, 696 56, 302 
South Channel 346, 050 (Vail Besabdcas = sadellaoonosssoses 346, 050 6, 751 
Off Chathamer.. sa... 158, 000 G32) aces ole ie eetetell ste eiatelnroeie'e ore 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 

Potali Secs. cketea 17, 892, 955 286, 908 16, 520, 787 822, 225 34, 418, 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. Ber Fresh. | Salted. Fresh Salted. 

Pe Lbs. Value. Lbs. |Value.| Lbs. | Value.| Lbs. |Value. 

DANUATYi accesses less 202 PL 487200) $45.42 0 ee einen e|||-aiclarc mae 42, 400 
MEDRUATY haere ce casos BD 2) |e O23 3004 | oS OS0n | keer cel eee aoe 29, 300 
Marchi sence ese ea wein Bede EZ SSOs S00! Gla OStin| bee e icine celles cease 178, 200 
PANTIE Seton Se foaresae OSs ha OOGTAOO) || Sylar lee cis ete clea tasers mints 226, 000 
IMM Vameetine tc cs ccies sicae 234 | 2,062, 000 | 88, 485 14, 000 $420 | 280, 000 
PIN Cae ae se see cece tce ws 184 | 1,224, 400 | 50,013 52, 000 1, 060 99, 500 
RMU Vin cee sinancis cmoeenies BZ Te SO2%G000 | /b6; S14 es acca) stele is ae remcte 90, 500 
PAO UStiec ae coc ceincncces 330 | 2,084,050 | 54, 861 27, 000 945 36, 400 
September: = 2252. ....2: O20 |PENGOSs 1 ON NOMAOLOal eomecine cea aceon cae 246, 300 
WMetoperss-- soaeccee ccs 279 636;000))| 695 700i | cies case heceee ose 126, 600 
Novyembersse2<.2- 5.002 BH e302) 900))| (4894s ace ae Sat Galectenels oe 254, 900 
Mecempberss-ssessee eee 331 8875 1008/34 5640 i acme cise aceieeoe 114, 000 

Ean eset Se ea Soe eee Sasa: 
Total landed at 

IBOStOneaseeacoe 3,818 |21, 381, 350 |620, 811 93, 000 2 AZO MOL, LOOM 20; 00S5u emetarsieterll ates e rien 

JANUATYs.6.ceueeeeee-e 180 | 212,500} 6,513 772,640 | 30,995 8, 000 1195 | 2 Se eee 
MEDPUATYia-< sos sence 144 1638, 190 5, 716 DRL PASE eho ade aciecrsis esis sl (ererate = aterelllew e eielsiocl | omer eis 
Mareh cus oe teeberne 359 816, 425 | 17, 063 491, 505 | 20, 053 4,000 52 6, 840 $171 
PRT te. 2s eee oe 368 | 1,982,512 | 35,451 | 1,332,959 | 45,888 | 56,535 830 | 7,000 228 
IMG: wcctenecaceeeees: 266 | 1, 720, 212 | 31,861 | 2,036,973 | 74, 682 353, 907 4,502 | 18,924 616 
SUNS. s-caateacnsee ees 190 648, 577 | 12,412 | 2,347,375 | 76, 525 177,175 | 2,298 9, 760 274 
ASUS RAE oe ee Ohare 298 | 565, 225 | 10,549 | 7,512,139 |224,343} 64,540 839 | 12, 000 315 
August esse eems eee 168 656, 120 | 12,266 | 1,680, 798 | 65, 232 LBSE430b 1 15 880!) [ae celeee nl Seeeeee 
September esses eee 170 | 915,863 | 19,386 | 1,574,479 | 62,892 | 171,840] 2,564 |........]....... 
OCtOPER eo cmmece wee nce 446 417, 746 | 10,765 | 2,638,657 | 98, 165 126, 245 1 898i)| ect-stejas|atestiaiee 
NOVEM Dereon 438 820, 865 | 22,671 | 6,118,821 |231, 981 100, 185 1, 603 | 22,000 660 
Mecem her sees. aee 145 257,130 | 9,316 564, 644 | 28, 660 11, 000 176 2, 000 65 

Total landed at | 
Gloucester..... 3,172 | 9,175, 865 |193, 969 |27, 102,183 |959, 650 |1, 206, 857 | 16,704 | 78, 524 2,329 

Grand total...... 6,990 |30, 557, 215 |814, 780 |27,195, 133 |962, 075 /2, 880,957 | 43,212 | 78,524 2, 329 

Grounds E. of 66° W. 
LON ga seeece eee ce 721 | 8,406, 526 |198, 028 |17, 637,372 |596, 885 |1, 369,796 | 19,722 | 39, 784 1,163 

Grounds W. of 66° W. 
longs ioe ee ee 6, 269 |22, 150, 689 |616, 752 | 9,557,761 /365,190 |1, 511,161 | 23,490 | 38,740 | 1,166 

Landed at Boston in | 
DELS ERT , 981 |23, 233, 900 |571, 415 10, 000 DONTE 1985965) 1S: 272) ec oe Nees | Seen 

Landea >+ Gloucester 
AMeLOUZE cic Sacer 3, 853 |13, 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 1903—Continued. 

Haddock. Hake. 

Months. Fresh ae Fresh. Salted. 

Lbs. Value. Lbs. Vatu ue, Lbs. Value. Lbs. Value. 

VAMU ATV oe -= oo aise eset By LEWES DEG RP EONS 3 ae Seo eascllbosceaee 808; (550) $10; 534 ee. = see cee eee 
MEDTUATRY2 ac. cee sisc eens ANGDbY S00 | flO2sa Gly |(cetacise mrelesellels acne sete 221, 400 OQ TO2 SS? Sasso ce eee 
MACHU Ste tem cess cecee SNG59RS0O MUS AOS) leecrecmer aloaeceens A615 3007/10) 4700) Sena eee peeeeene 
MAD VIV ene seeee scale cece OHA TA GOON IG NOSSO SM mc akecneee aheencerer 109,600) |) 1; 8993|S S226 a2 | ae ee 
(Mare ee catioe ey ie sce IEA86" 500 29S O ene seeceeelecteaece 316;,900))| #40143" |E 22S  e eee 
Ui sess 5a 5 ee eeeeeens 236 1O0R Ih AQNS4a Tle se neers |p oeoecee 7480015! 13006) |eaoecesene pe eeeeee 
UDI? Ss A Uesaceeee aes OX VB iss ON webs ZEW eGo sceomsellsaaoa555c 628800) “ON 7525- sc aeee eee 
IU SUSt etek sseeinen scm UC Aala Gta) Way i7 OP 4e eo Beaesod RASHpeae 875; 800) | 138,247" 2... 222. | eee 
September: .2:..5-....-- 3,410,600 | 61, 469 | 1, 142, 600 
Octoberses cee seca oss 2,495,900 | 68, 676 
November ...--.-...---| 2,611,200 | 90,325 
Mecemberse. cee eee. Lee too 64, 984 

Total landed at | 
OSLO so tsees =| | 37, 216, 200 | 851, 503 

JEM ATS aqoeeesneee sabe 187, 400 5, 373 
MCDEUAEVi cece ee cee 471,805 | 11,243 
Mair @htesrecernccnsce sects 1,070.520 | 10,536 
ADT eescate oeeces soe 579, 172 5, 207 
IMA Aer ee ie meeclccm ace fe 201, (389 1, 667 
UME Seles ousieemciece 22, 220 248 
AIDS sts Ser eaec Ss CSRHE eG 65, 000 543 
PARI PUB Gaacecoeis Soesie rere 42, 000 269 
September. 2222.2 - 2. | 56, 465 517 
October ase epee ee 19, 710 450 
November ............. 204, 480 4, 953 
December tas. ese esse 202, 300 7,120 

Total landed at | 
Gloucester ..... 3, 122,652 | 48,126 4, 000 90 | 5,150,983 | 51, 430 78, 510 1, 874 

Grand total ....-- | 40, 338, 852 | 899, 629 4, 000 90 | 14, 768, 733 |209, 689 78, 510 1, 874 

Grounds E. of 66° W. 
LONG Sashes ee cece 3, 538, 390 Wis LO2 oc oo oases Gaeeaatee 4,092, 230 | 46,577 53, 000 1, 343 

Grounds W. of 66° W. 
Be ea aiclae Shee | 36, 805, 462 | 822, 447 4, 000 90 | 10,676,503 |163, 112 25,510 531 

acne a at Boston in 
OO Deh ioctora i mokeaeeee SASS TODO ET Ol O99 eierae erterererll eke eraperere 8/223; 850: 141,604: 5.2.22 Sella eee 

Landed at Gloucester 
AM) 1902)... hs aeiiateec ce 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. 

UE bia aoecdeseenaoeees 225900) |e tant 20 seeteamlana| sere 25;060 | $2,'850.)|- -5--coeeleeeeees 
Hepruarye.s-2- 252-2602 99, 400 GLUE bee Se eatin seems 82, 820 6, 489S12. =< 2S. eee 
IW EO sh Aa Oe ne 87, 700 2 31D hlaae naeeeeloane ee 187, 800 85356 || /-sccnec one |e 
JNpoT aS ok Se A ene 48, 600 TAP erasers eee see 50, 950 4,994. | oo 2s Sane eee 
IG es Bo ee ee ere 98, 200 1 Beas eR ROR eS sel ie bern 38, 800 2475: \ccs eee eee 
PUTING es ocrn ateciemeniaveatewle 58, 010 Shu! Sis hue Sea ee 81, 085 7,029) |... 5. eee 
UUW cee Ste Hee ec sOObSOE 146, 600 2897) ls Se ee well os a eine eae 132, 100 8,236): -.a5 Sees Pee 
PANT SUIS oe mare aces 155, 100 PACA A eee eee a alleen Sore 140, 000 4, 808) || cco ae eee 
September: 5222254. /5..8 245, 600 27, 300 2, 585 180, 000 |$#14, 400 
Octobereacses-baeens= 2 978, 600 39, 000 3,084 | ........2e es eee 
NOVemben -cetecoceeee 1, 122, 100 20, 550 2,406 |... cote Eee eee 
Necembers es seeeee es 444, 700 16, 500 1, 98D) |\.c.. Sateeee eee 

Total landed at 
IBOStOM saeeeeres 3, 308, 510 5D) GOD FINS. ee sae eee $41, 955 57, 762 180, 000 | 14, 400 

DAMNUANV AEE aciscc cen cee 180, 220 1775 52,075 | $1,173 155, 775 17804 se. css eee 
HO DTU ARV at sce cee nisl Soe cee aa ll aoe 1, 000 13 325,365 | 27,297 3, 500 175 
IMGT CMa eee eerse Us Same een eu Aloacaw seek 6, 860 86 250,533 | 20,1382 3, 000 180 
BAN TAS Nia teres = clas a</sicizion |istaroie isis eteeim =| de Sinks e aio] Srscaelonks Sera omeeee $54,512) |) 16,065" |2s.5< cee eee 
Wha 8o 3 <aeeaceeee na eteE 588, 800 2,423 20, 000 250 402,086 | 238, 283 7, 235 362 
eb Cet See Ae ae ee Bee 129, 230 644) | i ceric sere Oem 276, 965 24, 393 25,145 29k 
ALU rere oer nic siete relarajeye 15, 000 90 eee | Saas 408%480) |" <245084''|5...<-5 sce leeeeee 
August 6, 000 36 6, 000 75 287681.) 155996), | 2.522 eee eee 
September s- sme eee 46, 000 460 11, 000 220 300, 826 17, 584 8, 000 420 
October sceteeiceccens 2,758,000 | 20, 913 19,905 | 1,823 66, 390 6, 033 583, 600 | 44, 128 



REPORT OF THE COMMISSIONER OF FISHERIES. 129 

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—Continued. 

Pollock, Halibut. 

Months. Fresh. Salted. Fresh. Salted. 

Lbs. Value. Ibs. Value. Lbs. Value. Lbs. | Value. 

November ..----------- 4,104,100 | $30,783 6, 000 $136 101, 286 $9, 710 19,000 | $1, 203- 
DECeMbere. io... 2.52. 154, 210 2, 508 30, 900 696 54, S86 6, 006 2, 500 163 

Total landed at 
Gloucester ....- 7,981, 560 59, 632 153, 740 4,472 2,779, 685 | 208, 337 651,980 | 47, 922- 

Grand totals... - 11, 290,070 | 115): 327 153, 740 4,472 3,621, 640 | 266, 099 831, 980 62, 322 

Shae 13p, Cpl I Ns | if 
ROH OME AES Are tite 264, 010 4,422 32, 905 Poe ALE 2,809, 750 | 204, 939 831,980 | 62, 322 

Grounds W. of 66° W. 
OTL ee ed 11, 026,060 | 110,905 | 120,835 | 2,355 Gilat EO). GANG) eaves cose scecee 

Landed at Boston in 
U902 TS. es echet eas octane 3, 376, 863 AO BOL aes hecciselaeeaeet 2 PADS S S20 lio 9208 errereret ater rere lets eteeye re 

Landed at Gloucester 
AML OD. Sees Secs, 2 9, 202, 725 69, 156 16, 000 215 4,067,867 | 283, 358 752,740 | 51,437 

Nae eenel Other fish.a 

Months. Fresh. Salted Fresh. Salted. 

Lbs. Value. Lbs. Value. Lbs. | Value. Lbs. | Value. 

AVI EDT ieee ete mcicle,<ic1= =< 253,000 | $6, 590 740, 000 | $10,100.. 
February SOO ROU ay, COW Ss omnoeesecaaliasnocacs 
IMSIROM ts ceseeseeseccc ts 230, 000 5, 750! ||). jancecee cece tees 
PAC es stiecee tase cls 200, 000 8 OOO M cce eee seers eee see 
MEMWacemsoodéotonesnosbe)So4ohensrol|loonnoogs||Saccouscosallbgsonocdigabesouucos Babooutnlloatcoucoste=|dadborcc 
JidteS baa eee eee eae eceee 390, 788 |$24, 541 NEB MO) ie ster UF Iosececsaase Vive vatolsl s.o-ell Seree nie Ss ao) ss eee 
pW liye ycletnis wiaisa/o cis =she <i AVON ONS PATE ORG le sere vereislerie|| = ssie eros O14 098/885. 63e) seme eect = eee 
PANT ONAS tess Se cries icin AVA | Sleeqiss) | poasosnceeodocescous 6D74266\| 044) 4i1'3))| ee eee ae ee 
Hepltempen = - 22. =... 171,420 | 13,078 40, 600 4,000 HOGECHON 205775) ||| eee sce el eee - eee 
Wctobemros-caso- hs cine 12, 960 POA ils eacie Sea. ei Reece ate 2,000 | 3604 estes Seale. eee 
IVOMEMND GT) eras le ael= RSS eos Detecting) Pocrreane Se trae me 8, 250 | 1 0555 el eee Ie. I 
Mecempen:-<sa.cm22.ce 4c eee eee ee eee 522,900 | 11,025 684,000 | 10, 200. 

Total Janded at : 
Bostoneees-- ile 459, 848 | 92,548 186,400 | 12,517 | 2,888,764 138,399 1,424,000 | 20,300 

Trt ee eth ee 4 ie rs Re |S ee a ee 1, 224,000 | 35,800 | 2,436,000 | 32,519 
IN@ISRIAY 28 doeeSkpaeeed Ses aaceden hoe Riso fare ecre Sieve Sve brew crearoes 143,200 | 4,262 31, 690 434 
TES REND ied soe Co RNS een NSS (Eh IES [ESI oa | a mC 262, 800 8, 87 9, OOO 7aT 
PME peer tore askance evar Spares eis || eraislsicie elle mrecchaiclacieSierai| ests s zis 286,200 | 2,490 329, 000 4,935 
liana cteicte c oa- cpsre os See 14, 400 960 19, 200 HL $B OG | epsvacce Srspetepeleeraece cover oll Cie cottons mystete rere, || eres eteter 
UNC WE Sea ae <Sroe se s2.2 ae 166,500 | 10, 692 2 OSTEBOOUMTMG 49 hc eens ee a oem ale areas mec el emma aetiere 
SULA ed Se ek Se a ares a 110, 520 6,455 1, 463, 841 |105, 709 23, 400 145 28, 000 175 
PARIINUIS Gat (S)ic stefe rs (a= e/a 1512/2 209,700 | 12, 295 2, 364, 600 |175, 680 97, 665 659 600 33 
Septembersisesc. 2-2-2 11, 070 982 | 1,811, 400 138, 194 DBy (onia)alfiewd yas AN aeie hea Hell gecona ge 
(OXCTi(0) ofes Kae eae rea 44, 640 AGO al epee etecrn crete aca capers er 799, 630 | 11, 282 291, 000 4, 821 
INOVemiber soos s.. os scl, 23, 760 PEW) 149, 200 | 11,586 1, 940 205 2,108, 400 35, 697 
MCCOMPEL 2 sasasee snc [oeteseet eels ee eeee[eseeeesereee|eeeeeee 198,000 | 3,850 | 2,972,800 | 48,166 

Total landed at C | 
Gloucester ..... 580,590 | 38,188 7, 845, 541 |549, 724 | 3,060, 450 | 68, 920 8, 252,400 | 127, 5387 

/ Grand total ..../2,040, 433 |130,736 | 8,031,941 |562, 241 | 5,944,214 |207,319 | 9,676,400 | 147, 837 

Grounds FE. of 66° W. | ‘. | | 
ROMS os Sess Ae el 252,300 | 13,904 2,015,000 |115, 904 | 33107,045 | 79, 214 8, 837, 200 | 135, 874 

Grounds W. of 66° W. 
NOMS a)= sia aeeeerscas | 1, 788,133 |116, 832 6,016,941 446,337 | 2,837,169 128, 105 839, 200 11, 9638 

Landed at Boston in 
SHE CROE Ce eS es 2,095, 998 |140, 797 645, 400 | 87,560 | 3,156,350 |137, 751 710, 000 10, 680: . 

Landed at Gloucester 
MING ODA ec oie eis dcrie <5 676,170 | 89, 304 7,493, 600 |463, 910 | 1,572,024 | 42,831 | 10,708,400 | 165, 391, 

atncludes herring from Newfoundland, 3,097,200 pounds frozen, $78,312, waty 
$118,218. 

16 C. 1904——9 

,886,600 enna salted, 
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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 1903—Continued. 

Total. 

SESE Grand total. 
Months. Fresh. Salted. 

Lbs. Value. Lbs. Value. Lbs. Value. 

FTIR Yd clare ojciaaatelels =i 5, 422, 050 $163, 233 740, 000 $10, 100 6, 162, 050 $173, 333 
PREDTUSIY eps cic as s/scerslonis 6, 413, 020 Gi, OBON Herta ke aciaieic wall sie amree eleieiete 6, 413, 020 167, 383 
IC coe Aa RP ed 12, 641, 100 - DLA On pao R OE RSEIO a Mise ac asnoe 12, 641, 100 205, 766 
PATIL oer earsid aires tareie 6, 449, 150 Bt O44 a Nees Soe Se Sal ease omisye see 6, 449, 150 151, 044 
NURS SMe a wats sions se steimns 4, 232, 400 79, 361 14, 000 420 4, 246, 400 79, 781 
PEM CG dees oss le secs ee 3, 664, 683 147, 462 197, 800 9,577 3, 862, 483 157, 039 
PRUE Bretoe a cesisjealer cid 5, 808, 163 St SABE fe eaien Sa kets ate Patsctorers eereieres 5, 808, 163 178, 344 
PRUIEUBtS hot e ee cae esas 3 6, 384, 926 217, 400 27, 000 945 6, 411, 926 218, 345 
September ..........--- 8, 408, 570 191, 783 220, 600 18, 400 8, 629, 170 210, 183 
Metoberey a cocss cis Sse 6, 338, 560 NOT S25 ee nc See ee egomarc 6, 338, 560 167, 828 
INOVEMIDET Selec secs ess 8, 015, 700 OANOS) clea ce Kher ee Selle soe a aretes 8, 015, 700 194, $22 
IDECCMBCL caus cd cence see 4, 605, 150 137, 009 684, 600 10, 200 5, 289, 150 147, 209 

Total landed at |———— AA _ ee 
IBOStOM sccm ix. 78, 388,472 | 2,001, 485 1, 883, 400 49, 642 80, 266, 872 2, 051, 127 

AMMA Eee eles sms are - 1, 980, 755 67, 565 3, 260, 715 64, 687 5, 241, 470 182, 252 
MGBTUBE Yi 2c csc=- si 2 1,118, 560 48, 668 167, 243 5, 856 1, 280, 803 54, 524 
Waele eae s jac cacnsis eee 2, 412, 778 56, 771 563, 205 21, 247 Ds 975, 983, 78, 018 
April. .....: Be Medias Vice 8, 139, 201 60, 795 1, 668, 959 51, 051 4, 808, 160 111, 846 
WVUGN Gs ey aeie See aia ee ais 3, 690, 1385 67, 970 2, 102, 332 77, 716 5, 792, 467 145, 686 
MPLEMGS se ereree einen cle eecethcie 2, 602, 620 60, 373 4, 424, 580 194, 902 7, 027, 200 255, 275 
MRE Sole iets Sete ei <)s ci are 1, 921, 115 48, 418 9, 015, 980 830, 542 10, 937, 095 378, 960 
INTEXTEL Ee San ben enee 1, 708, 276 45, 749 4, 058, 498 241, 166 5, 766, 774 286, 915 
September ......-...--- 2, 470, 279 53, 289 3, 430, 389 202, 312 5, 900,668 255, 601 
October see ose Paes ee 5, 219, 201 ’ 68, 145 3, 433, 162 148, 937 8, 652, 363 217, 082 
INowem beri: Sasa)s isn 5, 861, 796 77, 852 8, 457, 421 282, 136 14, 319, 217 399, 988 
Decembers... sess. 2 2c 938, 926 29, 711 3, 584, 344 73, 046 4, 523, 27 102, 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, 480, 031 

Grounds EB. of 66° W | 
Qa ae cease maces 23, 835, 047 643,988 | 29, 447, 241 915, 608 53, 282,288 | 1, 559, 596 

Grounds W. of 66° W | 
MOMS rare boas on see eee 87, 607, 067 2,042,803 | 16,602, 987 §27, 632 104, 210, 054 2, 870, 435 

Landed at Boston in | 
1110 ee eee 77,608, 596 1, 994, 198 | 1, 365, 400 48, 440 78, 973, 996 2, 042, 638 

Landed at Gloucester | 
AM MGO 2D cae a eaters = sete 39, 614, 878 787, 676 | 49,366,001 | 1,548, 768 88,930,879 | 2,386, 444 

1 | 1@ 

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 ee 23,661 were fishermen 
and transporters and 15,218 were engaged as shoresmen in the whole- 
sale fishery trade and in the preparation of fishery products. 

The capital invested in the fisheries amounted to $19,969,031. The 
investment included 1,479 vessels engaged in fishing and iramepeeeae 
fishery products, the nite of which was $3,977,066. The net ton- 
nage was 46,548 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 
cargo was the steamer Alice MW. 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, ayd 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 ae fishing apparatus used on (asels and boats was S691,728, 
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 baie cries aggregated 106,446,072 pounds, having 
avalue to the fishermen of $2,839,633. The more abundant species were 
alewives, catfish, croakers, iieaieaen mullet, shad, Spanish mackerel, 
squeteague, bi cital bass, hard nie, 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 = 
capture 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, sheepshea ad, Spanish mackerel, tz oa 
or squeteague, hard 1 as oysters, and shrinip. 
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 largest 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. 

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. 

. | an 

Bla Ck: PAs ae aes ars ws cc. cow awiclas aes selearae 4,940 $247 15, 800 $277 | 20,740 $524 
EMEA to one Sasee or oe oc a nae oc|ccnccshclec|eieccezes eet eS eel eee i 9" 100 334 19, 100 334 
(QO At OAS aaah So eee eee 225,000 | $4, 500 160, 600 7,030 390, 000 6,825 | 775, 600 18, 355 
COTO LO ae eee eset eel nice cisieisieis <| ora sieislele's 13, 000 BOUsewwee eae see leeeocsee 13, 000 380 
IPIIKE REE SSeS eS Ca qerGe tr OSE Gee ea eene Rees 1, 000 DOW Secs cece iclistersaetece 1, 000 50 
AUIS ALOR ese eeeere” maser esas cmeic.ssc| ann cte Aas iby Gy Ghul Uilieeeoeoeee bheocene 11, 752 2,350 
Qing SRD occ eS As sona5eeee Specocepes pacgesnes| 2, 592 GET20 a em eteas oa omecicic ce 2,592 9, 720 

ROCA ees ae ee eee 225, 000 4,500 | 193,884 | 19,777 424,900 7,436 843, 784 31,713 
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species. 
shown by apparatus and 

Lakes Harris, 
Inakes Tohopeka 
| liga, Kissimmee, 

Griffin, Eustis, Cypress, and Lake Apopka. Total. 
Apparatus and species. and Dora. Hatcheneha, and 

|Kissimmee River. 

Lbs. Value.| Lbs. | Value. Lbs. Value Lbs. Value. 

Seines: 
IDNA CES IBSS fayein alain |a'esaleiuialeiein||is <usjaiaiala sieve! imystelaesi/5) 2,200 $110 11, 500 $202 13, 700 $312 
ASOD eames oe sme eave cemialtnnats oleae re aC Fae, ie ead Cea 17,100 299 17, 100 299 
(CEM FIST Oia eae ee ees SOS eS ene Seapese 82,800 | 38,140 | 850,000 | 6,125 432° 800 9, 265 
(ORTHO) SID) Gavan Saab sBsoos nee Notimiaree Gaeelecesterice 6, 600 AQ Bs icicieyesin de lecoesess 6, 600 198 
HO Berea Nera ahciete re Ne islam | Sees eed [baseecde 1, 000 BOM eens Syatsecels inkeeaae 1, 000 50 

aS ea ee he ee 
MING EAL rales cate oie clei tare to's ice evsie ol aitte epee 92, 600 3,498 378, 600 6, 626 471, 200 10, 124 

Hand lines: | 
PUG KD OSS emt ae sista mic iaa,< emi] iejalajtaersisicmeisislecee 2,740 | IBY) \Geans Sspeid) mang sone 2, 740 137 
WaanS heels ert aee 6 actos a celen wea liacoeneeal 2,000 | 1010) eSeierseintici scl Rrcidererio 2, 000 100 
ASANO Ree terete acalee eal aswis Gacealeeicmess| 6,400 | ASD) ile oe Sree aes cea 6, 400 182 

UR OIEH Sen Bp eb 54 Sees Co nD eee be BeaE ners 11,140 | AO Pas Foe ee es teeeeee 11, 140 419 

Trot lines: ' | 
USA RSS there's syerais\siog aarmailisncs cemes a aacieietie | tee craseteyerd Perea 4, 300 7) 4, 300 75 
REINS SB. sn BGS e a OSE Beal EP ees | GHGS Tae laaatoeeesan Mes eane | 2, 000 35 2, 000 35 
Cai tisha sane nieis yo cee 225,000 | $4,500 | 75, 800 | 3,790 | 40,000 700 340, 800 8, 980 

MOtale wwe eects 225,000 | 4,500 | 75,800] 3,790 46, 300 810 | 347, 100° 9, 100 

Guns: | 
MTS ahOrwMiGes: Sain es |= ace eae ee ceeetee | 91,752 Za SOO rcersiaccise Wp cangass 11, 752 2,350 

Otter traps: | 
Omer skins San hose gee eee el sami ceisial see cians DDO (OC 2O eee anc eae heesiteote 2, 592 9, 720 

Granditopalecsse. cs 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. 

bikes Harriss Gritanscb Ustis al GD OTA nsec cca aceeiee sie sence | BUF Reese es o< 
Lakes Tohopekaliga, Kissimmee, Cypress, and Hatcheneha, | 
and Kissimmee Riv eiecst a sacs iaceew a se coc scebeck ors ceu meee 172 4 

Neale Apo Dicey. et cersnwede ates neat nur ehiote cea tesoas weteunt eee 79 10 

Sate Pe Ss oe ewes ae in Cs. tae 281 14 | 

Total. 

Boats, apparatus, and shore property employed in the fisheries 
Florida in 1902. 

of the interior waters of 

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. 

IB OBUSH- Beira eee sane 30 | $300 152 | $2, 840 56 | $1,120 238 | $4,260 
Apparatus: | 

DELIMCS Nsom ase a laraiareialesiciee eee cecal seer cena 20 | 1,800 23 | 3,450 a 43 5, 250 
EVETUC MIN OS s,s otto) See eee eee ee Dee ae el arte iW SSC RE Seo Meee eee 8 
PRO TAIMICS ake es see ose yds. 380, 000 250 5, 250 54 | 38, 900 35 38, 750 339 
MEU S erento etstas ete lerct ac echelon cau emer oes ese | Be eae ee 112 OMAN ote pois chan ieectat te ais 112 2, 240 
OTETAUrADS OS. eis sae nS Os | oe ae eae Weiser 930 GO BRS sc saseee |e. ccc > 930 605 

Shore and accessory prop- 
CML uataeval tal |a)a\=ia =\s\s" sy wisialeie mica |ine oli Stee ADON oe eee SOOM erie A000 Seees-eeee 1, 200 

MOU cate sa ne wees. el Uniarscicoene T3000" cee TRO ae teers eis DA0D0s |Saseeeeeee 13, 902 

a4 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, opihi 
(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 36,175 
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 1903 
they made but little effort. . 

Commereial 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 eredited 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 successful 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, 1963, 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 original grant, 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. There are a number of 
claims, however, in which the fishery is not specifically mentioned in 
the original grants, 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 carried on in the fol- 
lowing waters: Lakes Bear, Cassadaga, Canandaigua, Cayuga, Cham- 

plain, Chautauqua, Conesus, George, Keuka, Mill Site, Oneida, Onon- 

daga, Otsego, Owasco, Seneca, 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 gain 

of $5,546. In 1895 the total catch was 754,730 pounds, valued at 
$60,086, while in 1902 it was 1,530,918 pounds, 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 catch 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 aeccesscry 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 
dying 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-tishing 
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 ear- 

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, 867,800 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 167 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. Since 
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 success, since that time has made annual trips to 
that region. Up to 1908, 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. 

Jt 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 Pacific 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 forthe unexplored fishing grounds of southeast Alaska 
and British Columbia. Several trips of fletched halibut were secured, 
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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 have 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, gave 
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 as Relies built at San Francisco, 
was added to the fleet. The steamer Saga, of Vancouver, now ea 
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 ne 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 
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$400,000 in value. The number of pounds given, however, probably 
-ineludes 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 1903, the steamer Vew Hngland 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 /?ainzer, lost in November, 
was 109 tons register. Besides this fleet there were two other 
steamers, the Wow England and the Aingfisher, 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 12 whales caught in 1902 which did not arrive in 
San Francisco until 1903. The approximate value of whalebone was 
$5 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 CF THE PACIFIC COAST. 

Washington.—\t 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 ae 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 yéar. In the early part of 
the season the canneries began operating on a small scale, but fully 
expecting a large runof fishJater. As the season advanced, however, 
the prospect grew less. Only a few of the small 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 Fuca, 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 paige 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 Wa ashington side of the Golumive River, 
was 569,036 cases, valued at $2,058,443. The pack for the same nae 
tory in 1902 was 642, 370 cases and in 1901 1,081,548 cases, respectively. 

The quality of EAimool 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 
was 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 $366,593. 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. During 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 be a 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 eyen 
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 ata time. At thé 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 fail 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. ; 

Kighteen 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 13 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. 

Tn 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 tocanthem. To protect themselves 
and in the future to be able to handle all grades of fish, many of the 
‘annery 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-eured 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. 

It 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 
“aSes. 
At times shad are plentiful in the Columbia River, but they are 

chiefly taken incidentally in traps and seines. There is eémparatively 
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. Asan 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 hoiding 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 86.acase. 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 1903 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 miid- 
cured. In 1901 the Carquinez Packing Company utilized in this man- 
ner 252,000 pounds of salmon; in 1902, 350,000 pounds, and in 1903 
539,000 pounds, representing a total value to 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, 190410 
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Salmon output of Washington, Oregon, and California in 1902. 

Number of cases. 

Species. 1-pound | 1-pound | }-pound 
talls. flats. flats. Total. 

CUIMGBORISAINON 50's si avteisctom stewie are lero piacere coat e[aeisteela eee 285, 145 64, 003 24, 990 374, 138 
Soele ye wa lone. 2s se Youn yo et see eae eet tice rane es 93, 959 53, 084 26,187 173, 180 
UV OTSA LTIOM ©. ccuiatei-s to aineeeurae le areiele starieteciee eivere as Sere eleyactaeers 106, 461 19, 384 15, 188 141, 033 
num pba ckesal moan }secis< asstes ee ces alee ecm de ei sememee 2 oe 166, 236 8, 798 1,563 176, 597 
IDO RU hiai 0) (ieee ae Ae See Gaaes dose eee nacoe OG BENGAL cotoDOaaaas 2SBAS | ae ciocienete ae eereeee 12, 848 
SROEUNTCDIES IY site Riktdee mise cde inee meee ale sine eeepc ces te wtike D S¥or Vereen |Le es eee 9,373 

SNGY OTIS TE ee 2 Sep cere ot o-oeieemeR Boom aaet ae cesgoe ee Se 674, 022 145, 269 67, 878 887, 169 

Salmon pack of Washington, Ora and California in 1901, 1902, and 1903. 

Washington. Oregon, | Chita | Total. 
Species. == = - ~ : $$$ 

Cases. Value. Cases. Value. Cases. | Value. | Cases. Value. 
= | | | 

Chinook 85, 734 $332, 936 171, 716 $995, 953 | 18,307 [$106,182 | 275, 757 |p, 435, O71 
Sockeye..........-- 802, 087 | 3, 609, 391 2, 895 1 4, AUD | (Sco serial ae arerees | 804,982 | 3, 623, 866 
Silvers note veo a 101, 100 353, 850 S a7 153, 180 562, 170 
Humpback .....-... 33, 052 99, 156 33, 052 99, 156 
Chums 58, 117 145, 292 72, 725 189, 116 
Steelheads 1, 458 5, 832 11, 983 52, 142 

Motels os. 1, 081, 548 | 4, 546, 457 251, 824 | 1,308, 882 | 18,307 | 106,182 | 1,351, 679 | 5, 961, 521 

1902. head | | | 
Chimook se .22cs 0s 107, 621 430,484 | 202,168 | 1,091,707 | 17,246 | 93,128 327, 035 | 1,615, 319 
Sockeye..... piel 288, 904 | 1, 300, 068 13, 3383 302) 237 | 1,360, G66 
Gilvercetcecces-t eas 115, 326 415, 173 29, 641 144, 967 521, 880 
Humpback ~....... 9,108 A SEOUG A ton erase 9, 108 18, 216 
(CHINES Joc cecacr cee 119, 101 285, 842 14, 770 133, 871 321, 290 
Steelheads........- 2,310 9, 240 7, 828 10,138 43, 683 

Metals aa. ess 642,370 | 2,459, 023 | 267,740 | 1, 328, 303 | 17, 246 93, 128 927,356 | 3, 880, 454 

1903. | 7 7, tate 
Chittook i 22 eee. 119, 777 537,997 | 242,259 | 1,308,159 | 12,102 | 65,359 374, 188 | 1,911, 515 
Sorkevye. sa 52<cco8 159, 993 735, 692 13, 247 D956 Woe 2 a Seem emcee 173, 180 795, 304 
BVieIne cose oo cee 104, 078 374, 681 36, 955 LATE AG Ric soeee liperrsece bese 141, 033 522, 501 
Humpback ........ 176, 597 pike SLED Re oe Soaps: sso ssl oesn meena Sosa 176, 597 388, 514 
Clntimis 22 aes See 6, 348 11, 426 6, 500 AE OOS Moca canciones 12, 848 23, 126 
Steelheads ......... 2, 303 10, 133 7,070 STE NOS Trees anil Seis 9, 373 41, 241 

Natalee fee ee 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 2,246, 210 cases, with a value = DE M4 8,799. Of 
this amount the Rises iE Pudeces Association 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, oo operations. In 1903 
60 cauneries were engaged in pac ‘king salmon; 3 were built that year, 
only 2 of which were operated, dnl 5 saepended 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 Haster, 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, ee 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 enough fish could 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 ace 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 operate, putting up canned, mild-cured, and frozen salmon. The 
species utilized in the cold-storage plants were chiefly red salmon, 
cohoes, dog salmon, and a few steelbeads. 

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 

Kurepean 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 idle and some of those in 
operation will no doubt be converted into cold-storage plants. 

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 efficient 
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 1908. 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 pack 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, a large portion of the men are employed season after 
season, in one cannery or another, and ina well-organized establish- 
ment the same men are engaged in the same kind of work each year, 
thus becoming expert in their particular lines. 

There are a few canneries that have not kept 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 largely 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. It is 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 variation 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. Formerly 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 inclined 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 lenin es 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 gang's in a 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 to a large number of salmon 
trout, sculpins, a few cod, and frequently halibut. 
From the hands of the coe 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 Sart cleaning being now rehowed 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 
connected 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 appear oa 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 1908, by the United Fish and Packing Company, 
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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. 

Cutting the jish.—Having undergone examination to insure cleanli- 
ness, the fish are pitched upon a table, 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 ho reason 
why the tails should not be put on the market. 

Counting the jish.—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. 

' Filling the cans.—Having 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 
ean. The Munn filling machine is about 7 feet high, and is builtatan 
angle. It is fed from the top into the hopper, the mouth of which is 
the same shape as on a hand coifee 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; occasionally afew are weighed to see whether 
the machine is working properly. 

Cans are led to the filler from the fioor 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 wili 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 Gays in succession. On being 
released by the clamp the cans roll on toa long 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 puton. They are then ready for the soldering 
machine. 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.—It 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. 
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 only 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 upon a table; ifa 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 te 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 
‘ans 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 

watch 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 heat 
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 muriatic 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 flat 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- 
sene fire-pots, each pot supplied with oil and air led through small 
tubes, the heat and air being regulated by connecting valves. Gaso- 
Jine has been used as fuel 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 obtained. 

The modern retort rests horizontally in a bed, the erates being 
rolied in on a track. The tracks 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 fiuid 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. 

It 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 according to quality. 

While cooling, 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 cocling 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 labeling 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. Generally two men do the lacquering. At the end 
of the season, however, when the cannery is being cleaned and put 
in order for the winter, more men are engaged in this work. Three 
cases 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 rods 
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 with 
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 lacquering 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 faney brands of salmon, 
most of the cans are wrapped in colored tissue paper before’ being 

labeled. ) 
It should be stated that while the labeling is going on the cans are 

receiving another test. Each row is gone over as on previous occa- 
sions—that is, the cans are tapped with a small piece of iron—and even 
at this stage an occasional faulty can 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.——Kach 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 cases, and 30,000 or 40,000 cases of the 
same brand in another part of the country. No other brand will sell 

F. ©. 1904—11 
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as quickly; the same fish under another mark might lie 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 
canseach. 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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a STATE ICHTHYOLOGY OF MASSACHUSETTS, 

By THEODORE GILL. 

iE 

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 dene 
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 a more southern province, having induced certain London mer- 
chants 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 shellfish, the names of sixteen were mentioned—**turbut, stur- 
gion, cod, hake, haddock, cole, cusis or small ling, sharl, mackerr ell, 

a An naaness faeuverca at Woods Hole, before ne 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). 

165 



o 

166 REPORT OF THE COMMISSIONER OF FISHERIES. 

herring, mullet, base, pinacks, cunners, perch, eels.” In another par- 
agraph, we are told, ‘‘much-salmon some haue found vp 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. So halfe 
the labor in hooking, splitting , and turning, is saued.” He, in short, 
takes a very practical view of the subject, and has 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 Higg pineoayt was ready to confirm Suiehts 
praise, and wrote, in 1630, “The aboundance of Sea-Fish are [sie] 
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 Frould searcely repay us, on the present occasion, at least, to ie 
further attention to such lists, but the common names introduced by 
the early settlers furnish an interesting theme for consideration. 

Il. 

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. 

Cod 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—Zota 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 beccaccio (a scorpenoid fish, Sebastodes paucispinis), 
which were caught at the wharves of San Francisco, were dubbed tom- 
cods; a hexagrammoid fish (/Zewagrammus 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, wheve 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 (J/orone americana); others 
are scienids, as the silver perch (Batrdiella chrysura), the gray perch 
(Pogonias chromis), 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 (Zautogolabrus 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 (vhachochilus tovotes), and in Oregon and Washington to 
another, likewise miscalled porgee (Damalichthys argyrosomus). The 
Sacramento. River embiotocid (Hysterocarpus 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 Labraxw lupus, but now named Dicentrarchus labraw. 
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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 Roccus 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 schoodic, 
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 Lacépéde” gave it the 
specific name [A//cropterus| salinotdes. Along the southern coast, too, 
the name trout or sea trout was given to scizwnoid 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 Pacific 
coast. The Heragrammus 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 
salled, 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 c. 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 [ C/upea 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, ‘* 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) Adose, 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.” (8) <Adoofe is simply the 
result of a printer’s mistaking an old-fashioned median s foran 7. 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, a//ize and alew?fe. 
(4) Alewife is doubtless a mere variant—an accommodative form, per- 
haps—of the word variously spelled in olden days alose, aloose (the oo 
has the value of a prolonged 0 sound), allowes, allow, alice, olafte, and 
oldwife. (5) The Narragansett Indian name of the alewife was (in the 
plural) auwmsuog, according to Roger Williams, or wapsauges, 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. 

vJ. H. Trumbull, in his Natick Dictionary (1903), refers from aum-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 liability, 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 
Dacueal History of the Fishes of Massachusetts—may have had some 
share, indirectly, i 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.” ¢ 

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 Atlantic coast, namaycush, 
masamacush, winninish (ouananiche), togue, siscowet, and cisco in the 
interior, a stit-tse, nissnee, quinnat, kisutch, and eulachon or oola- 

chan along the Pacific coast. 

JBUE 

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. 

Wilham Dandridge Beck was born in Boston, Mass., May 8, 1763, 
Epaeated at Harvard i in 1782, and subsequently served for some years 
‘in a counting house in Boon > ‘**He was.an ingenious mechanic, 

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 four. ae first was identified by him with the Ophidi um vmber be 

aNo Perches is made directly by Murray, under alewife, to Smith's ae ana = in fact, 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 source 

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) named 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 imberbe of Lin- 
neus was primarily based on the common gunnell of Europe, Pholis 
gunnellus.¢ Apt as Peck’s description was, however, Storer did not 
recognize his fish. Dekay later (1842) equally failed to recognize it, 
but, concluding that it could not be the Ophidiwmn imberbe of Lin- 
neus, referred it to the genus Mierasfer and calls it ‘*/%erasfer 
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- 
fer borealis. The correct identification of the species was not publishec 
till 1863 (Proc. Acad. Nat. Sei. 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 commersoni, the common 
sucker of Massachusetts. 

IV. 

In 1816 the United States was visited by a Frenchman who is well 
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 Gymmnelis 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 affint- 

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 onee with William Swainson, who was much more trustworthy 

as an artist and art critic than as an ichthyologist. Swainson (Taxidermy, etc., 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 fora moment can be compared with hisown.” He regretted that ‘‘no one volume 

will hereafter point out the matchless excellence of LeSueur.”’ 

cin the first and second yoiumes 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 Mitehill. 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- 
delphia.@ 

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 Harmony, Ind., where 
they hoped to live an ideal life ina socialistic colony. It is almost 
needless to say that they were disappointed. While in New Har- 
mony, Lesueur issued a prospectus for a 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. EK. T. Hamy, a 

a As already indicated, 13 of Lesueur’s species were based entirely or partly on specimens colleeted 

in Massachusetts. Reference to the volume and page of the Journal and the present identification of 

the fish are given in each case: 

Mureena bostoniensis (I, 81)........-.---.-..--- Anguilla chrisypa (Rafinesque 1817). 

Miureenavargemtes) (i82) Saececiceaccemeeccince sare Anguilla chrisypa (Rafinesque 1817). 

Gadustcompressusy (84) sancseceaeeoascinecee see Lota lota (Linneeus 1758). 

Catostomus gibbosus (I, 92)...................- Erimyzon sucetta (Lacépéde 1803). 

Catostomus bostoniensis (I, 106) .....-.--...--- Catostomus commersonii (Lacépéde 1803). 

Ebv.dranssyravormeatan (isl) saieetetsiereieysleeicisisercisiat Fundulus heteroclitus (Linneus 1758). 

Hydrargyra nigrofasciata (I, 1384).............. Fundulus heteroclitus (Linnzeus 1758). 

Somniosus brevipinna (I, 222) -..-.......-...-- Somniosus microcephalus (Bloch & Schneider 

1801). 

Squalus Obseurus| (15223) \saenese seacoast eee Platypodon obseurus (Lesueur 1817). 

Osmerusiviridescens' (TL, 281) <-c.<c52 ce ccm == Osmerus mordax (Mitchill 1814). 

Clupeastasciatay (i233) etcemeacsere ceteere aes Pomolobus mediocris (Mitehill 1815). 

Clupearelongata(s234) Seas eee secon ee eeenet eae Clupea harengus (Linneeus 1758). 

Scomberesox equirostrum (II, 132) .........-..Seomberesox saurus (Walbaum 1792). 

b Thirty-five plates had been engrayed by Lesueur for his projected work, and a sample number 

with 6 leaves of text (unpaged) and 5 plates (illustrating 8 species of ‘‘ Petromyzon’’, 1 of ‘‘Ammocetes’’, 

and 1 of ‘‘Accipenser’’) 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 small 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 ‘*Les 
Voyages du Naturaliste Ch. Alexandre Lesueur dans PAmerique 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 Poecasion de ?Exposition Universelle de Saint Louis.” 
It is illustrated by many landscape views reproduced from originals 

of Lesueur. 
Vs 

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 Awiatse in his old periodical, the Boston Medical il Sur- 
gical Journal, naenate that, ‘although a man of no great ability, he 

could turn his hand to mimone anything. For instance, it is said of 
him that as a college boy he was the champion drummer of his class. 
Later in life he was TINS Ey anatomist, historian, nabura eC: po 

a There is a discrepancy between the different biographical svete hes 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 1848.¢ 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 V.C. Smith, M.D. [Fig. of Traun Fall.] Boston: Allen and Ticknor. 1833. [12mo, vii + 

399 (+1) pp.] 

(2) The same. With fifty-four wood engravings. By Jerome V. C. Smith, M.D. [Wig. 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 (Siiliman’s), Vol. XXXVI, July, 18389, 

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 a very 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 fuund 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., 1833, 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, 1885, pp. 534-538. 

A list of the same character as the preceding, enumerating 106 nominal species (and 2 varieties), 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 Hitcheock’s Report on the Geology, Mineralogy, etc., of Massachusetts, by D. Humphreys 

Storer, M.D. < Boston Journal of Natural History, Vol. I, pp. 347-365, Pl. yi. (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 asa 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 yeurs 
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.” 
He 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 ‘‘ Gen. ScyLL14m” three species are claimed for 

Massachusetts, the sea-dog Scyllium canicula (p. 80); the Scyl/ium 
catulus (p. 81); and the dog-fish Squalus canis (p. 82). Now no species 
of the genus Seyl/ium 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, Mustelus 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 J/ugil 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, J/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. 304) to be ‘‘a 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 Ranzeceps, rep- 
resented by a single species of northern Europe, and the type of a dis- 
tinct family, Ranicipitidee. To this ‘‘ Grn. 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 Zources anguillaris and consequently belongs 
to a widely different species from the ‘‘ w/viparus,” 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 
Paniceps, 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 ‘*‘ Grn. 
Copiris” (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 sea-sucher.” What could this ‘‘sea-sucker ” have 
been? One familiar with the fishes of the coast and with Smith’s 
idiosyncrasy might reconcile the notice with the king-fish (J/enticirrus 
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 in reality! All 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, Arémyzon sucetta, 
which was placed in the genus Cyprinus as the ‘‘ chub, 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, Abrams 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. 

VI. 

The next author whose work demands examination was a man of 
quite a different character from Smith, and who, for nearly three 
decades, published the results of studies of the fishes of Massachusetts. 

F. C. 1904—12 
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His last work is still the most comprehensive illustrated volume des- 
criptive 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 region under consideration 
are “A Report on the Fishes of Massachusetts,” published in the Bos- 

€ ton Journal of Natural History, in 1839 ¢; ‘‘A Synopsis of the Fishes of 

aThe Report was published 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-vIII. 

Descriptions are given of 107 nominal species, 91 of which are salt or brackish water, and 16 fresh 

water; in the coneluding remarks, 9 additional undeterminate species are indicated as probable 

inhabitants of the Massachusetts waters. 

(2) Supplement to the Ichthyological Report. <Jb., Vol. III, 1841, pp. 267-273. 

(3) Additional Descriptions of, and Observations on, the Fishes of Massachusetts. 1842. <Tb.,1V., 

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 theState. Boston: Dutton 

& Wentworth, State Printers. 1839. [8vo, xii pp.+21.+426pp.,4p!.] 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 stones. 
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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 1859 was a useful compilation of existing knowledge 
respecting the subject-matter, and for the first time brought together 
descriptions 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 descrip- 
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 Gasterostcus is consequently said to have ‘‘one 
dorsal fin, with five spines before it,” whereas Yarrell had printed 
Jree. 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: a 

(1) A Synopsis of the Fishes of North America. < Memoirs of the American Academy of Arts and 

Sciences. New series. Vol. II, (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 David Humphreys Storer, M. D., A.A.S. Cam- 

bridge: 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 ef Arts and Sciences (Boston), new series, viz: 

1. V, pp. 49-92. pl. 1-8, 1853. 

V, pp. 122-168, pl. 9-16, 1853. 
V, pp. 257-296, pl. 17-23, 1855, 

. VI, pp. 309-372, pl. 24-29, 1858. 

. VIII, pp. 389-434, pl. 30-35, 1863. 

6. IX, pp. 217-263, pl. 36-89, 1867. 

134 species are described and (except one—the Pholis subbifurcatus=Eumesogrammus subbifureatus) 

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 cr 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 Seiences,] Cambridge and 

Boston: Welch & Bigelow and Dakin & Metcalf. 1867. [4to, 2p. 1. + 287 pp., 89 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 figured on the 39 plates. 

or ye oo bo 
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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 healer of Arts and Sciences, v. ii, p. 
48, et fig.;” (2) ‘* Mitchell, Trans. Lit. et [sic!] Philosoph. Soc. N. York, 

p. 365, et fig.;”’ and (8) ‘‘Cuv. et Valenc. Hist..Nat. des Poiss.” In 

not one of those works does the name ‘‘/. triacanthus” appear. 
Peck (in the Memoirs) called the species Stromateus triacanthus, 

-Mitchill (not Mitchell® named it Stromateus cryptosus, 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 py the revised, extended, and fully illustrated 
work completed 1 in 1867 

The History is compe an amplified edition of the Peoue 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 E. 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 
difficult 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 Use eo y shall be found to exist between the estimate of 

aMitehill’ s name was always Spain Mitchell ine Storer in his Report; he Garena itin later 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) = Eumesogranumus subbifurcatus (Storer). 

Leuciscus argenteus (p. 90) =Semotilus corporalis (Mitchill, 1817). 

Leuciscus pulchellus (p. 91)=Semotilus corporalis. 

Morrhua americana (p. 120) =Gadus callarias Linnzeus, 1758. 

Platessa ferruginea (p. 121)=Limanda ferruginea, Storer. 

Echeneis quatuordecimlaminatus (p. 155)=Remora brachyptera (Lowe, 1839). 

Syngnathus fuscus (p. 162)=Siphostoma fuscum, Storer, 

Syngnathus peckianus (p. 163)=Siphostoma fuscum, Storer. 

Monocanthus massachusettensis (p. 174)=Monacanthus hispidus (Linnzeus, 1758). 
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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 ‘‘ Régene 
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 it 
under its appropriate genus. This plan,” he truly added, he ‘‘ was 
led 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 be 
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 Boleosoma and Cryptacanthodes. Poleosome 
had been quite correctly referred by Dekay to the family of Percida:, 
and is in fact a perch in miniature. -Yet Storer referred: it to the 
‘“Triglide,” between Acanthocottus and Aspidophorus (Aspidopho- 

vovdes), in spite of the fact that he declared (after Cuvier) that ‘‘ their 

general character consists in haying 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. 

Cryptecanthodes 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 charae- 
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 Llennius was relegated a species 
named DBlennius 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- 
lognomy, 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 Blennius and Pholis, and are related 
to each other. They are the sticheids now named Lepioblennius ser- 
pentinus and Lumesogrammus subbifurcatus. 

The want of appreciation of the value of words as well as of natural 
relations was also manifested in the treatment of the fiat-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 Platessa 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 te 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 
Miller 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 mest 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 dekay? 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 preciuded from 
identifying the striped bass from the deseription—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 suffice. 

Another feature which may excite the surprise of the new student 

aIn his Report (p. 46) Storer attributed to ‘‘Scomber colias’”’ a ‘form elongated, 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 even 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 striw 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 Blennius serpentinus (pl. 17, f.1.) Storer conceived for this 
fish a very deeply divided dorsal whose parts were ‘‘ connected by a 
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 specics 
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 ‘‘ Hypszeide.”“ 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- 
aney 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.? 

VII. 

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., Il; Syn. Fishes N. A., pp. 4-8; 188, 184, 1846. 

b Five new specific names appeared for the first time (with descriptions) in the History, viz: 

Scomber Dekayi (Mem. Amer. Acad. v, 130; Hist. 52)=Seomber scombrus (Linnzeus, 1758). 

Thynnus secundo-dorsalis (Mem. Amer. Acad. vy, 143; Hist. 65)=Thunnus thynnus (Linnzeus, 1758). 

Blennius serpentinus (Mem. Amer, Acad. y, 257; Hist. 91)=Leptoblennius lampetreeformis (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, 1836, 353)=Lactophrys trigonus (Linneeus, 1758). 

Hydraigira trifasciata (Boston Journal 1, 1887, 417) =Fundulus majalis (Walbaum, 1792). 

Gasterosteus mainensis (Boston Journal 1, 18387, 465) =Pygosteus pungitius (Linnzeus, 1758). 

Myliobatis bispinosus (Proe. Bost. Soc. 1, 1841, 53) =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 (Linnzeus, 1758). 

Torpedo occidentalis (Amer. Jour. Sci. and Art, 45, June, 1848, 166)=Tetronarce occidentalis (Storer, 

1843). ; 

Hydrargira formosa (Proc. Bost. Soe. 1, 1842, 76) =Fundulus majalis (Walbaum, 1792). 

Platessa glabra (Proc. Bost. Soc. 1, 1843, 130; not Rathke, 1837)=Liopsetta putnami (Gill 1864), 

Leptocephalus gracilis (Proc. Bost. Soe. 2, 1845, 76)=Leptocephalus conger (Linnzus, 1758). 

Prionotus pileatus (Proc. Bost. Soc. 2, 1845, 77)=Prionotus carolinus (Linnzus, 1758). 

Alosa eyanonoton (Proce. Bost. Soc. 2, 1847, 242)=Pomolobus estivalis (Mitchill, 1815). 

Alosa lineata (Proe. Bost. Soc. 2, 1847, 242) =Pomolobus mediocris (Mitchill, 1815). 

Platessa quadrocellata (Proc. Bost. Soe. 2, 1847, 242)=Paralichthys oblongus (Mitchill, 1815). 

Motella caudacuta (Proe. Bost. Soe. 3, 1848, 5) =Rhinonemus cimbrius (Linnzus, 1766). 

Blennius serpentinus (Proc. Bost. Soe. 3, 1848, 30; named only)=Leptoblennius lampetreformis 

(Walbaum, 1792). 

Carcharias Atwoodi (Proc. 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 ‘‘ 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 8S. KE. 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. 

VIEL: 

Before Storer’s History was completed and before the Waquoit weir 
was 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 Zrachynotus 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 8S. 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 thespecies 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 offshore 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 Gocde and Bean, on the whole, is a well-considered 
and valuable memoir, brought up to the date of its publication. 

X. 

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 Hele,” 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; X XI, 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 

any species previously unknown to the coast should have been found. 



REPORT OF THE COMMISSIONER OF FISHERIES. 187 

Doctor Smith, in his main article, enumerated 23% 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 Essex 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. 

AL. 

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 total absence 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, Trachinocephalus myops, Lucania parva, Athlennes hians, 

Gasterosteus gladiunculus, Polydactylus oclonemus, Oligoplites saurus, Caranx bartholomxi, Trachinotus 

goodei, Neomexnis griseus, Neomznis jocu, Neomenis apodus, Neomenis aya, Neomenis analis, Larimus 

fasciatus, Scizenops ocellatus, Pogonias cromis, Chatodon ocellatus, Chetodon bricei [=Chextodon capi- 

stratus, young?], Chxiodon striatus, Canthidermis asperrimus, Spheroides spenglcri, Sebastes marinus. 

bThe following species were added in 1899, all represented by young individuals except the 

Murzena, Apogon, and Lactophrys tricornis: 

Muraena retifera (a specimen ‘‘6 feet 2inches in length,”’ was taken in a lobster pot; the species was 

preyiously known only from the type taken in deep water off the South Carolina coast); Holocentrus, 

Apogon maculatus, Epinephelus morio, Epinephelus adscensionis, Garrupa nigrita, Myecteroperca 

bonaci, Mycteroperca interstitialis, Eupomacentrus leucostictus, Scorpeena plumieri, Scorpena grandi- 

cornis, Teuthis coeruleus, Teuthis hepatus, Teuthis bahianus, Lactophrys triqueter, Lactophrys tri- 

cornis (an adult 153 inches long washed ashore). 

ec 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: Exoccetus 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. ; 
d@ 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 
a few 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 the 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 common animals than 
dredging. While grateful for all these agencies, and especially to the 

United 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 eom- 
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. Certaimly 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, saccopharynegids, 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. AI 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 Canes 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 ZB. 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 2. coli and B. 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 shell- 
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 
returnto New Haven. Further investigation showed that the infected 
oysters had been stored at the mouth of the Quinnipiac River, 300 
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 
ease 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 cireumstances 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 cases 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 il, with diarrhea and intes- 
tinal disturbances. The two remaining persons developed very severe 
eases of typhoid fever, one of which terminated fatally. Bacterio- 
logical examination of oysters from several localities demonstrated the 
presence of &. colz in large numbers. 

Doctor Mosny, who has made a most careful and thorough inyvesti- 
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 
amud 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. 
* % * Similar cases of enteric fever following the consumption of 
uncooked clams have simultaneously been observed in the town itself 
and in other surrounding villages.” Z 

In 1900 the Philadelphia Medical Journal published the account of 
several cases of typhoid occurring 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 ill. 
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Bacteriological examination of oysters from the common source 
revealed the presence of . 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 B. coli 
in many and of B. 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, 1903. 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 the 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 643 reported during this period; 158 cases 
were directly ascribable to the consumption of oysters and 80 to other 
shellfish. 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 
occurring 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 
micrococci. In another series of experiments he found B. fluorescens 
liquefacitens 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. coli 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 /. cold 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 vulgaius, Strepto- 
thria fersteri, 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 &. 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 B. coli,” which was also found ina number of mussels, cockles, 
and periwinkles examined by them. B. 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 lable 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 B. col’, B. enteritidis sporogenes, and B. 
aerogenes capsulatus. 

In addition to the above list of experiments, a large nuinber 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 Vingestion des mollusques,” in the 
Revue @’Hygiéne, December, 1889, and January, February, and 
March, 1900; and to an article by Doctor Newsholme, published in 
the British Medical Journal of August &, 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 2. 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 
water—do not contain 2. cold 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 in it. 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 B. col’ is present in many shellfish from a presumably 
unpolluted source. In regard to the question as to whether the pres- 
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ence of 4. 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 £&. colz 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. 
3umpus, 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 360 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 miles above its 
union with the Providence River the Seekonk flows through the city 
of Pawtucket, a city of nearly 40,000 inhabitants. Fer 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 lea 
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 one 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, hay- 
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 indepth. 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 300 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 7% miles of Providence. These layings occupy @ shoal that 
makes out from the western shore of the river, and is covered by water 



SEWAGE CONTAMINATION OF OYSTER BEDS. 203 

varying in depth from 6 to 20 feet at low tide. Below Conimicut 
Point the river is fully 3 miles in width, and has free communication 
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with both the Eastern and Western passages of the bay, insuring a 
good circulation of water at all times; but above this point it is scarcely 
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a mile wide, and is an open body of water, unobstructed by islands or 
other land formation until it reaches Fields Point, 1% 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, wellover 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 5+ miles of the city. The northern section of the area is 
spoken of as the Bullock Neck oyster beds. While the southern see- 
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 300 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 iv 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 Fail 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. 
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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 14 

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 
903. 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 ‘‘ crude” or ‘‘ untreated” 
state; that is, it was simply passed through a screen to remoye 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 38 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 

66 
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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. 

Tn 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 2. coli from 
water and sewage were used in this work. Fermentation tubes con- 
taining a neutral 1 per cent dextrose broth were inoculated with 1 c. ¢. 
of the suspected water and incubated for three days at 87°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 hitmus- 
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 B. 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 
sufficient gas to indicate the presence of .B. cold 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 B. 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 37.5° 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 

B. 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. cloace also produces large quantities of gas in dextrose bouillon 
(from 65 to 75 per cent).° It liquefies gelatin, casein, and blood serum, 
and produces indol and nitrates. 

Samples of water to be tested were collected in sterile 25 c. ¢. 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 1% 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 filled 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. 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 Pomham Light, and a 
third in the more shoal water to the west of Pomham Beacon, which 
is about 14 miles below Fields Point. Three trips were made to the 
stations. The results of the analyses of the samples are arranged in 
the accompanying tables. 

Tasur I.—Analysis of water samples collected in the neighborhood of Fields Point. 

Dext Toenail Other fecal ee at extrose, | nies on lit- . er feca 
Date and station. Faanisiieal.| Dane IBGE B. coli. bacteria: 

tose agar. 

January 15, 1901, tide rising three-fourths high; wind 
fresh SW. 

Station le suTiaCe Lube... cesceccm “nce seco os acienanece + a + 
Mee pAbWbe Hae kisser dasa ce alse acleeeiek oe + + AF 
Geep tulbessss- = Ree Sae wseisns wdinte edness cmnee Sf oe Ue SSE See es ee 

QU SULE LECCE AD LLD Gina) eaeelce ante terpenes een 4 (@) 4 ue 
Geepitubesn ds seeeeeuses cesses we ote + + 

3, surface tube . ve of + + 
deep tube.... a + “eee 

4, surface tube . 4. + + + 
deep tube.... sen + a Fe (eee omc 

AUSUPIACE FEDS) orem le hienney-ioc see eee Tee 4. = + + 
GED OW NSS AaGen Soo canaanesosasasoeesseroBSas sF + ae + 
ee ease Riel cea aac amae occa tebe + (4) + + 

ide he atc ay tat Bie Sia STEIS Ie area So SEL SAE IOS Bie wie we ale ae balene + + + + 
Reo eeataeae feteton pale aio rer Re ini ied ie ee toNe et alerts eevee egos ap + es Pee ia 

January 29, tide rising; one-half mile from sewer. | 

Station. 19: surfacestiubewacs os cccnede cs cacmenseeteseeees | + + + + 
deep tithe ssn acsatsc5c2 dos hoes enaae eine 7 + 4° oll re aietetetem terete 

10, surface tube ..... SE ee ae Aco los Se eee + Ae +) dive Sees 
deepitwib ey:bachickice os noes ake ka ceieeacacoe + + +. © S/Seseseteaeers 

D1 SUNLBCO ADC epg aca s daw ee aelseaieoe eee ee ee + + Sed Et Se oe 
Gee pUPUDe sem iererec mites trsteweicteie cicies we mimiocies an se Se ailoboiatecotitec 

April 10, low tide. 

Station, surlace! tube )caan ss «sc cle aialais\wiavela{a\alaleteiainioser + + 4 + 
F GES PIEl bel eee se eee een aioe meric s chee eee + = — + 

2 SUPIACE TUDE tear eles oo hee semele ee mere + + + +) .ocesesSeEee 
Geepetl been pem ons csieene deen = dees poe mecneteine a + +. eee 
OSU C CMD. Gr aeiscisa as etslalacteeise wissincieiee cisieetre + 4- > SRM ISSae obec osc 
AASUCACE TUDO se sacsee cs tetenct See ere ouee a 4+ +. osSecaeeee 

Weep stUb et eioe secs iarerocre eee teen cineaeceees — — = > y Ji eae 
DL SUTILG CUM C 1 era totais wsle slaysisis eo anacieais tess + 4 fe | ee Ss 
GeSp Mie. aeis ceases ac sen acne is wcleseeteiaete eect + (a) + ~ jnoegeeeaeene 

Gis see eee aera San Se een Sac aiem nhion mierateea ae a 4- +. eee eee 
(Rbk SaquenAGnOnO AOrEr OSE oR Apo acme cotta asec + 4 + + 
PRIOR IDE AeA SEAL SCOL REM OOR EON ACHERGOD more e a a4 st Eis aL + 

April 24, low tide. 

Station 9, surface tube ............ nie ainiotalomiate cists cleft + ) SM eee cri 
Geepitlibere cee sos seokcme enone cenee + f +. “pene ees 

LO ASUTIACeN Ue Sat 7s Cas ek acters ce eee ete + ae eee eee 
deep tUbes a soeeen cose eet enn ce eeeeeneeee of (4) bi Alle Saseatemece 

il: SUMPaCe- bite. saree eke Seber es See + 4. Ae We catalcals mectaave 
GeepitUbesc edhe suelncegn ce ceersnioe wees se = == TN ode. eee 

a Not made. 
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TaBLE II.—Analysis of water samples collected off Pomham. 

Red colo-, = ; 
: F Dextrose | nies on lit- pene Other feca 

Date and station. fermented.| mus lac- B. coli. bacteria. 
tose agar. 

February 26, flood tide. 

DeALIOTN LE WSUETACC LUD Cyacn<cemciiceceecsss ce scecawecene + 4- + + 
GSPN GUND Cm aloha fe eee eccncjats lets wis olale eieicioneisiaic oer + + + + 

De; SUPT AC OMG Chere ais arm cise sciei ci cinie eneo, cele ejae's oe ee + + — =o 
GeCp TUDES B26 sos fsind- cc woe iaee se ocae ee + + Sw oeerpoeaesiss 

er SELA COLUM DO ia c ios oo iamieiae's ele cjaisinieaswiniesicie Semele =F + am Oo) oe AGRE See 
RE CNL Oder aaemoriee cece enc seo eerece + 4- “te Nay Niger rater ae 

March 2, tide falling. 

CALI OUP EE SIT TAC CMU CS, -\s7o:c.-)o Sere = ante araieieicisjeiciere sta eeere ao oP a Waka Serna Seis 
GEC DUDE sega saicig- aoc Scans ec mcase -- _ ese A Hotere nda te 

DeSUTLAC CSUUDEL 4. cine sive nic aa sieleinielacmso,2)s Selpmcaas + (a) Si eal amen mes 
GEO he cee ates comcianc ota sy imeetns + + afpel! 2 (AUB Seabees 

OS AUEILC Cau Ctpaeicnern is ncooeislolaieaoiciz ee a cioe Sees + (a See UN ick eyelets parte 
GEE PUPS =as- sciss slsisias sien sl clea is lkwicieleiere's le + (a sete. belletstrclepa sta Src 

March —, tide falling. 

SimtiommltismriacenuMbe joc ccr cle ecisaeis a: siacinielemietes aces + (a) a |e A  ee 
GRE DID secession cet oon ane arseeeresene + (a) ea tere a ee 

2, surface tube + “fb eft go illcreete drsiemes 
deep tube... + _ _ + 

3, surface tube ene ai 35 + + 
GEC put Ct acae = esse cols ss Hac ee states mo aaue + + + + 

a Not made. 

The data given in Tables I and II 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 2. 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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Tas_Ee Ill.—Analysis of water samples collected off Pawtuxet Neck and over the Sabins 
Point oyster beds. 

Red colo- 
rts Dextrose’ | nies on lit- : Other fecal Date and station. fermented.| muslac- | B-©°4- | pacteria, 

tose agar. 

March 18, tide falling. 

Station 1, surface tube ........... SE ATATacarapoononnToaS + + sigh, alee eenaeee 
GlEVS} ohn Ail OY Aerie Ree toe ener Heese neren Sean + Se See Weseubsmacieas 

2 SUPIAGCE! LUIDE! sce cee cots cleat esas Someone + + ap Wssosasccosns 
Geep GUD As eine ee mec c Oocee eo Seehision bereeee + 2? Se lcs eererreeters 

March 19, tide falling. 

Station 1, surface tube Bae + («) | “+ 
Geepniubeere sae eet Sen. Ac ar (2) ats 

DNCECDAVUDC sac cisersian wo vin se sje ie 'ciaae emia teleeise + (a) | a5 

April 10, tide falling. ; 

Stations suriacestubeyamaccms o-e soi sc ceiesincie cise see ons + | ia af eaters 
GEC DIUUDe so Rater ce ee eee enen mee ane +- | (a 2 SS aa 

Ay. Oks Choy tit os Soeoco Semcccenobanodonaonoqsesauer ap iseacodsadocal SS neicceneaeccs 

April 17, tide rising, near flood. 

Stationpsuntacetwmbe) at accnsseccs- oes ceniseeemcemets + (a) + 4 
GEC DTM Dee seen ens cote Sat ewisiseiae ciseter — + =) 2 eSaaeemeeserers 

PiSUTMACE TUDE. Heos Samosa weiss winecacic esse + + | — ( Nosiskeeeees 
(SUCXC) CMI Ul OVW AIH er yan aeser- etree ea ate rat oe see — (a) | <=) 9] ure aie atateteterte 

March 27, low tide. | 

Statlom Sisae cee escisee wan @ oe lseeinince selene cccentececeaece | | + | + + 
ASIN ataya rae mfista (eres ec teie ia folate latapaie atetalers evwiete loins cisieiats + aie See Wempmeonac sc 
Nd Se abonSEeonauene doa oSder psbdh Saas asegdeScadtic ar ae | SF + 

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 . 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. No samples 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 1V.—aAnalysis of water samples collected on the Bullock Neck, Nayait Point, and 
Conimicut Point oyster beds. 

Date and station. 
Dextrose 

fermented. 

Red colo- 
nies on 

tose agar. 

March 30, tide rising. 

Station 1, surface tube 
deep tube 

2, surface tube 
deep tube 

38, surface tube 
deenrimbestasatccwce sce aeneeeectesce ee aceee 

6, surface tube 

7, surface tube 
deep tube 

May 2, tide falling. 

Stavionel SUTIACE GUC we see iarete nee ereieiie = Scie nies 2 = eile 
deep tube 

2, surface tube 

3, suriace tube 
deep tube 

May 15, tide falling. 

Station 1, surface tube 
deep tube 

2, surface tube 
deep tube 

3, surface tube 
deep tube 

4, surface tube 
deep tube 

5, surface tube 
deep tube 

October 11, tide rising. | 

Station 8, surface tube 
deep tube 

9, surface tube 
deep tube 

October 24, tide rising. 

Station 4, surface tube 
deep tube 

5, surface tube 
deep tube 

8, surface tube 
GeepriiMbe sae sess se cbse sec cane cmicsiegieaee wars 

9, surface tube 
deep tube i i ri irs 

October 29, tide falling. 

Station 4, surface tube 
deep tube 

5, surface tube 
deep tube 

8, surface tube 
deep tube 

9, surface tube 
deep tube 

November 3, tide rising. 

Piao ESM COLE CS ie cicie/< cm accjeave a's o\s'0/s(e1e'h [a /els e:aje]s\inie 
aeep tube 

5, surface tube 
deep tube 

8, surface tube... 
deep tube 

9, surface tube 
deep tube 

+) 44444414 

+44++14 

+1 4++++ 1) +++ 

L+++ 

I) }+++1+ 

+t++4+]+++ 

[++1414+ 

+448 4+4+ 

+++ }+4+4+4+44+4+ 

| +++ 

tt++ 

| ++8 

— 

+34++1+++ 

litmus lae- 
B. coli. 

+]/t+14 +1) 04114134 

+1) l.++itt+ 

seal fell selk We lise 
T 

IS aie tis Teeal 

a 

[+1 +1414 

Other feeal 
bacteria. 

a Not made. 
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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 4. 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 2. 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. 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 3, just 
north of Rocky Point; station 4, south of Rocky Point; and station 

5, over the southern areas of this ground, which is about 8} 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 
River 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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TaBie V.—Analysis of water samples collected over the Rocky Point oyster ground. 

| Red colo- 
Dextrose nies on Bean Other feeal 

! fermented.| litmus lac- z bacteria. 
| tose agar. 

Date and station. 

October 10, 1901, tide rising. 

baROren GUriacel tube. 2522225. Jo. tesco Sec es cs odccee 
GECDVBUD Ets a tates lceiew-s ceclhaa chickis secteteleainas 

PAC ELE LCSD Gre aia oats oye cieialttae cine wel aisielolerscibine 
deep here sis. c aces ons cece ceases 

TERE CIEE? oa -migciawncetae sk oe acs Soeeeaeeaee } 
Mee paneer = es ans pecan ce eae 

BASIE OC CIGEMC a Le 2 Hato hieaa ee nac date ese secs H 
deenituber ese. . soo tek cle obsce cc ceek | 

ON SURRER CE URINE a Seca irae Sctits aeeea wees Hee peace AT pow 0 See yA ge 8 AEE ee oe 
PPPOE DRUID e ls 2 rites ao te esc cicind adatoms teeiet A dem (say MN Meee RC Wn a Nee rare ee PRT Le ete al xt] rele atrate elewlaat Pe ees) 

October 19, tide falling (very low). 

Staiionmasuriacentube y= 2eho nce ocean des oe ceacetce 
Geenointhbe tan. woe es cerine so Bosse eee cere 

DMNUMREAG CALLED iene cca oes mote ona Gano wee H 
CO GCTCA Ai ay Serres ket ee en apes as Enea aa i 

aesanta CestuRes a een hoo 3 ea ack see eee ise we 
Gee DitMer mat Lat. Saanacer esas setae seceme 

A SUES COLUUD Cases soi Sesgceieens <ise,siecios eas, 
CED EEO eee tins oe Sec oe emiais cee meins } 

OmSuUntaCe GbOse s..- =< tices = = 012 a eoepeepsre ci 
GG) 04 10) SO a See ieee See ++) 110i +++ +1 |t+l++i+ bbl deel y+ 

November —, 1901, tide falling. 

POMC Mt MCOM LENE Te See ccs skie cn mace secised = coseees 
DEGCED RWC es eee sae en anaes ee 
5 BES WIL ITC GS eae eg Pe a eR 
SCODEUD Oe. aa sce ee etese cu os eeticescseencel. ecm cle yee Nie tate | tag ieee an ei 
SVOCEDALEME ES. nse ackiocseaosoce auc ciscaelsep bP tae rote O° SER OTIS th eee UB eae Sees elaine | Sl tera 

TABLE VI.—Analysis of water samples colleeted in Warren River. 

Red colo- 
Dextrose nies on B. coli Other fecal 
fermented.| litmus tac- pea bacteria, 

tose agar. 

Date and station. 

October 8, 1902, tide falling. 

Re MMOT See SUTIACE TUDE cose ng ane coc ac cacims ciereSaasck sine 
Geemiwbe:s. Sao ues: Wpese sates webeaaeeGee 

Gs OKs io Hi San See aS eee Cae Se EERE eee ae 
Gib GG (S(]0' 91:19) oe ee a ae a ee 
ARCCE aU Paar ats Seow aoue nad a as eae 
DPI SteRhN ee: Lee Ss | cnn eae senlascs Sete 

CHES ToL HbT Oa ee ee ee ee eee 
Guistmmmncehttihies sack ssc is coeee oe oenerceee ose: 
GEA SIUC eee) Maas emcee cyses cote es me oa a eh wb ep ee pee eres L |) | beet a+ || |++++4++ 

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. col’, 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. £. 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. coli 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 8, 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 cubie 
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 2. 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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Tas_e VII.—Quantitative analysis of water samples collected in Providence River. 

{ 

cou per | B. coli per 
Bat eubie centi-| Neinsiae cubic centi- Locality. eee | Locality. meter in 

river water., river water. 

Fields Point: Bullock Neck: 
Station 3, surface tube............ 96 Station 7, surface tube ........... 2 

deepituben ta -22 = -eeeas (?) deep tube: -5-:+-s.25.- 6 
OSSUEEACe bl bCs anism sacks 450 4 surracesuberensceosee 3 

deeprtubecss eansneeces 500 Geepitwbee: oo secs see 2 
105isuriaceitube:=--..----<- 200 5, surface tube ..---...... 0 

GECDYtUDE Sa <-2-1es<ieeicels 60 deep tube sss osossa-nas- 0 
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deep tubernccsecsasace= 6 || 

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 Riyer 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 Island waters, as indicated by 
the presence of 4. cold 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 
L. 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 £2. coli. 
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The section of the river 2 to 4 miles below the chief source of eon- 
tamination is much freer from pollution. 4. colt 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 B. 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 areencountered. No fecal 
bacteria were found in samples collected on the Rocky Point oyster 
ground, over 7 miles distant from Fields Point. 

But &. colz 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 encugh 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 BL. 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 Fail River, the chief source 
of pollution. £&. 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 B. coli. 
One sample collected on the oyster bed. under Warren Neck con- 

tained B. coli. 

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 otttlet 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 with a 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. 

fesults.—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 tlre high-water line. 

The results of the analysis of these shellfish are given in the follow- 

ing table: 

Taste VIII.—Analysis of oysters, clams, and mussels, collected at Irields Point. 

a Red colo- ane 
ee ee Pee ant extrose nies on mie Other feca 
Specimens, and date of collection. FOriOntoaulnlitinnclacel B. eoli. Gactexal 

| tose agar. 
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4. Intestine H a =F a8 + 
5. Intestine at "3 Sr |oscascgsecs 
6. Intestine + (a | 5 ee atom osm a5c 
Mudrontoyster shells. 4.52 fscsc aneoeecteieeeachescace + ta | =F) nt lesesteeeeeee 
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Oysters, March 25, 1901. 
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SEIU reer teie eters ee nian oietelereie sien nie istelerers + af + haisererbeteteteetete 
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Mussels, March 21. 
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a Not made. 6 No growth. 

Table VUE shows clearly that shellfish living in close proximity to 
this large sewer outlet are almost without exception infected with 
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Bacillus coli 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. . coli was repeatedly found in the cultures. 
In addition, B. 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 4. coli 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.—dAnalysis of clams and mussels from Pawtuxet Neck. 

| a 
| Red colo- 
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: | | 
Clams, May 7. | ; | 
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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. col’, 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. Pact. lactis aerogenes and LB. 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 B. cold, 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 isa record 
of this analysis. 

Taste X.—<Analysis of oysters from Sabins Point beds. 
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Taste XI.—Analysis of oysters from the Bullock Neck oyster beds. 
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B. 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 #. col? 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 northern 
shore of Conimicut Point, which, as already stated, is 5} 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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TaBLe XII.—Analysis of oysters from Conimicut Point. 

Specimens and date of collection. Dextrose. B. coli. Other es 

Oysters, May 29, 1901. 
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Kight of the 25 oysters from the Conimicut Point bed or 32 per 
cent, were infected with 2. 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: 

TasLe XITI.—Analysis of oysters from the Nayait beds. 

Red colo- 
Dextrose, | nies on lit-| 

jfermented.} mus lac- 
tose agar. 

Other fecal 
- coli. bacteria. 

Specimens and date of collection. 

Oysters, May 30. 
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Taste XIII.—Analysis of oysters from the Nayatt beds—Continued. 

Other feeal 
| Red colo- | 

bacteria, 
Dextrose, | nies on lit- | B 
fermented.} mus lac- 

| tose agar. 

Specimens and date of collection. . coli, 

Oysters, October 1/,. 
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These resuits show a still further decrease in the infection. About 
23 per cent of the specimens examined contained B. col/. 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 
£L. 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. ©. 1904—15 
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TaBLeE XNITV.—Analysis of oysters from Warren River. t yy OY ‘ 

Red colo- | 
Dextrose, | nies on lit- B. coli Other fecal 
fermented.| mus lac- ate bacteria. 

tose agar. 

Specimens and date of collection. 

Oysters, October, 1902. 
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The intestines of 5 of the 8 oysters examined contained SL. 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 B. colz 
has never been found. About 30 oysters were obtained from this 
locality in Mareh 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 deyvel- 
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 ZB. coli. 

In addition to the above series of fermentation tests for 2. coli 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. col. 
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. Aftera 
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 B. vulgatus very closely in cultural features 

and bore no resemblance to B. colz. 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. coli, and it was found that this organism grew readily 
in the carbol 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. 

ase Red colo- eee 
AEM Se SAR extrose nies on ats Other fecal 

Specimens and date of collection. Repeat. Rae ee B. coli. Sener 

tose agar. 

Oysters, October 30, 1902. 
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LB. 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 4. coli 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 ZB. 
colz 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 4 miles south of Fields Point, contained LB. colz. 

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. £. colc 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 

fornfs was noticed when specimens from the Warren River were ana- 
lyzed. Five out of a total of 8 oysters examined were infected with 
Be coli: : 

Oysters from Prudence Island and Wickford Harbor do not con- 
tain ZL. 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. colc 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’ B. colz, and often other species 
of bacteria commonly found in sewage. £&. coli 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 £. 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 £&. colz; 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 oysters 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 B. coli. 
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 £2. colz. 

Off Nayatt Point, 53 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, . col7 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 2. 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. coli is found only occasionally and then on a 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 Hope 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, 
B. 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 identica! 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 microcoeci. 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 Aficrococcus carneus. 
MM. 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. JL. luteus and MZ. carneus were found in 5 out of 20 plates. 
A large micrococcus, forming a thick white layer on agar and agree- 
ing closely with Jf. stmplex, 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, 2B. lémosus 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. circu- 
lans in T; B. cuticularis in 3, 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; Bb. subtilis, B. limesus, and Ps. fluorescens were most plen- 

tiful. Bact. maritimum and B. vulgatus were also found in these 
samples. 



932 REPORT OF THE COMMISSIONER OF FISHERIES. 

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 /’s. fluorescens, M. luteus, M. flavus, M. carneus, and a 
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 Ps. 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 . mesentericus 
(variety fuscus), B. subtilis, Bact. maritimum, and of the nonliquefy- 
ing fluorescent bacillus No. 11, already referred to, were found in these 
plates. JL. flavus and MM. 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 iaboratory 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/. flavus was found ind per cent of the plates 
examined; also cultures of Jf. luteus and M. 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 bouiilon 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 carbolie acid in the 
culture medium (one drop of a5 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. ZB. sudéilis, B. vulgatus, and B. 
mesentericus fuscus were isolated from the intestines of these oysters. 
_ In aword, 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. For a 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 hatches 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 . cold 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 
2or38 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 
B. colt 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. cold. 
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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 B. coli in the water and in the shellfish living in these 
waters. When 2. cold 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. coli 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 molluscs are living. The stomachs of oysters are often found 
sterile: . coli has been found in the juice of oysters whose intes- 
tines were apparently free from infections 

No organism which will grow in the presence of 09.05 per cent of 
phenol has been found in oysters from an unpolluted source. 

The results obtained in these experiments indicate that 2. colz 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 Hues M. Smita, 

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 land 
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 Hurope 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.—It 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 25 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 (Aanten) 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 mackerel, salted her- 
ring, and canned sardines now imported into the United States from 
Europe—the 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 of 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. iexli. 

The Sea Fisheries of Eastern North America, by Spencer F. Baird. Report U. 8. 

Fish Commission, 1886, pp. 8-224. 

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. §. Fish Commission, 1896, pp. 443-489. 

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. S. Fish Commis- 
sion, 1900, pp. 311-386. 

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 shore fisheries, and 15,219 
connected with the wholesale 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. Simce 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 employed. 
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 $20,008,484. 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 $371,898, 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 
242,390,371 pounds, valued at $2,918,772; in New Hampshire, 1,593,018 
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, $8,725,664; 
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, 1,138,718 pounds, $104,429; whiting or silver 
hake, 2,513,470 pounds, $9,812; squid, 5,496,461 pounds, $28,409; 
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 1902; also a comparison 
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 , { g 
1902. 

States. 

Maine 
New Hampshire 
MISSA MUS UES eee elave nish meisars clepes cris hens we miners a ees eee 
Rhode Island 
Convecticut 

Fishermen. | Sheresmen. Total. 

9, 207 10, 625 19, 832 
147 14 161 

11, 387 2, 913 14, 300 
1, 425 692 2.117 
1, 865 975 2,840 

24, 031 15, 219 39, 250 

Table showing the investment in the fisheries of the New England States in 1902. 

Maine. New Hampshire. Massachusetts. 
Items. 

No. Value. No. Value. No. Value. 

IVIGSSCI See enyncaceos Vadcceticcectine $722, 490 4 $2,150 605 | $2,562, 351 
PLOMMAZ Cres chic meccemasieoal| + SLOOWIMe «see cece DON eee eee 32,07 0M Sacer wcee 
Outfit 2272542) eats eee sac oUulonooasaca: 1, 362, 708 

Boats 305, 181 115 7,270 2,688 213, 963 
Seines 29 25, 672 2 700 253 1380, 299 
Gill nets le 29, 586 15 150 9, 071 84, 311 
Pound nets, trap nets, and weirs... 720 189, 077 24 5, 760 170 150, 750 
VARI GUS eeietis seca eseiessis fines ace 21 LS Zi areiiceretyeell eee sete ne 18 156 
IBA SBM OUShercyalstcteieie eens cis wie sie aele se 221 Q) 24) SPs soe a|sccesic saase a| cies eee Gee eee eneee 
Mipmletsns suseeccee ace ssw wcssseeee 277 O26 0am tis aoe ramen 155 290 
BS CHUITINUT Wal Steer ieicise cielo cae onic setae wie wtles hieie [are ais ea eee es eon een os dauceeecamas 65 8, 295 
ines handkamd trawil:....s2-c.cc-\sosece ces 42 Holt | aenesceee CBI Ee eaaeace 182, 879 
Peljpotsiand traps’... .c.scscecc ce 763 674 15 15 994 fe 2u0 
Lobster pots 75! E 58! 76 36, 008 
Harpoons 2, 853 
Spesrshaoeeee- 157 
Eel weirs 725 
MTed Reseepe eee sc cises se sas eeeee B 1, 226 1,120 2,699 
Tongs, rakes, forks, and hoes...... 1, 905 1, 563 18 36 1, 541 6, 280 
FRANCES UTI WIN O S872 tapers acacia ae nic all Melee nee he line c See sictlacelled au ccc smn(t sce naseccas 140 573 
ObMeriappaAnatusi ee seececee ce Nemes one ee seis MOA | ersece spe mall ereresicinn seiccelloiste eke 212 
Shore and accessory property......|.......--- SHAS NASS ul hemmen iene LOSS ON eeeerreeees 3, 482, 374 
CASAC Apacs apare creletelscioiaie aie wis ma Sores) ctw cosets I AGQ abe ee se se ce SOON Reenananne 2, 587, 500 

OLD eee eins oe eta ae seo see (ome sa aeless 67 989R50SN eae ADNO02 MN emesatae sets 10, 811, 594 

Rhode Island. Connecticut. Total. 
Items 

No. Value. No. Value. No. Value. 

WiesSsel Steet once secant Sosaescecescss 91 $208, 995 194 $481, 080 1,479 $3, 977, 066 
MOMMA S Clee seem cst e a cameccck Ms GOAN | erste areesiete Ie CALS beoasecaenae AG S543) 2 Rete Seeaae 
OUbhiG Heme e esc cas cae cots se aoeueece Spinel, Wanoaeoosnee NAD S4 Sale eeeeeer ets 1, 792, 990 

IB ODIS) os eeeasceen ten season saceccccs 1,130 103, 841 ip alyfs) 71,474 11, 405 701, 729 
SINE SS Sa SO GGCU CRC ROSE meme 66 5, 590 93 8, 912 643 171,173 
Gillie top meee esos 313 6, 428 261 6,589 | 12, 968 127, 064 
Pound nets, trap nets, and weirs .. 198 125, 790 UU. 18,140 1, 249 489, 517 
ihykcemetseeacecascnsewcnc sseciceuce: d 48 : 7, 702 
IBA SWIEISt Ae cot mce cee e cosa nc cee chs 22 9, 245 
DM EUS create otmicte cine ane etnr esse 1, 252 
BS CHIMBUA WAS Eee er een emo etenccauec cece 8, 295 
Lines, hand and trawl 229,476 
Eel pots and traps ........... 6, 359 
MOBSLET POTS) ss" see iotees ena des sas 237, 398 
EEO ONS eee seas ccrite cme oee see lke sine seit 4, 922 
PCA Use eee eee eee ce sates Sm aiccbscuee s 368 
WS Rw ielts were see eonias us cee ccs cchetes sess 725 
IDNER RCS ese cee eee case 1,344 7, 369 768 9, 785 3, 328 21,079 
Tongs, rakes, forks, and hoes...... 1, 011 2,918 750 2, 206 5, 225 13, 003 
RUKES BUDISUEIOSSEAEE Es ee se sas ae TE oi ea ee See SE ee eee | 140 573 
Chere CY OATS 0 5-5 6c65 GS EES a eee esr Fesncare aoa Co ee STE eae 316 
Shore and accessory property......|..--.----- GEYER) Mlb Sogadenee SOU 99D Were aie 7, 928, 457 
Caushicap italiane mises vance cel sece cs ceces TOS SOT | Seer nite LOTIO0O MN eaaeee eee 4, 284, 725 

OLA ee ee ema e ee cicnisacielnc cwecns ioc W014 280) | Soaee acee MS ZOL ODO eerecte eee 20, 008, 434 



250 REPORT OF THE COMMISSIONER OF FISHERIES. 

Table showing the quantity and value of products taken in the fisheries of the New England 
States in 1902. 

Maine New Hampshire. Massachusetts. 

Species. 
Lbs. Value Lbs. Value. Lbs. Value. 

AlbacoreOr NOwseMACKETE En Ae sce wee ce eae oceee emcee loca eee een eee eee 75, 655 $2, 055 
PANE WiVeSwITeS asco sce cet ce 1, 006, 858 $6,955 100, 000 $1, 000 1, 320, 350 15, 220 
Alewives, Salted. —..,.<.ccndreecee 862, 750 4,875 250, 000 2,813 1, 979, 000 24, 619 
Alewives, smoked ........... 519, 850 9, 902) jo cece cen cetssese soar 114, 000 1,140 
PPRECSHS Hi Sree rsaterers ociosioe VRS Seeasctais 2 [iseecesoogss |Soaccossocss)t eecaobes 194, 850 15, 742 
PB OMG eerceien te aise en ae soe PEs Heese WWeisjcizi nreyateicpoae]] eieretetetete ete eal] Sere ealevoiers 166, 470 5, 914 
184 bi Sexi tls Vso cecetre eoce Senopre 7,780 B82, 2 Sten eae seen seen 106, 050 4,396 
Cat-tishand bullheads......-. 479, 433 A O02 Reese tee ere oe 2, 500 50 
Godmindshee pie ie eee | 10, 902) 910 209, 781 441,600 | 11,980 | 40,658,992 | 976,219 
HBOUS UCR Scorers wcrc a's) s/sicteuremreane | 6, 487, 554 IGG ASS cl eee rel ke ee ae we 28, 862, 393 796, 723 
MSVIRITNETS Eesti ets ore 2 icpereis ohne earns | 60, 753 a TBE Urol ea ees tee PE ee a 140, 150 7, 734 
Cusk, fresh 2, 334,147 30, 371 20, 800 49) 2, 737, 586 42, 987 
Cusk, salted 158, 370 BASTal tessseeeeee loesonr ee ee 150; 721 2,573 
Dog-fish Bick eletercisia.snd gesecince Weise leioie rebate ero relal| ema SIE Se Ral eteeimiceeeieea | eee eats 52, 800 200 
GIG HME econ mi ccaisciaeceicens 221, 059 12, 683 | 5, 000 200 493, 644 25,322 
Flat-fish and flounders....... 568, 920 WUOD 1S oeiccee eo celoce aaaeecre 2, 595, 667 80, 496 
HAA AGGK AMES ocr coure arnt 6, 642, 076 120, 315 | 159, 200 3,198 38, 628, 457 793, 284 
Haddock, Bate d eremns sodor oe 361, 164 AE CV iGO IRE Siac etre ane 591, 073 8, 584 
Hake, NGSTHY legen Ee cp tae oi | 16,824,908 128, 208 48, 850 669 18, 880, 141 185, 128 
JBC 216 A a rr 1, 950, 847 DARORB As ye Sse eiadl amen saeieee 477, 813 6, 251 
Halibut, hitein SS a8 5 Se ees 209, 771 1a)" pessosotesde|pasaonecos 10, 979, 806 578, 504 
TB CEIE Sy Pe Pes IL 2¢4 [art a ee cn ISP pe Ne oe [eset eee Sen See oe pee sooo 1,176, 128 70,139 
LEGS a nietiiniCegaenh ect 9 Eenaeene eae PA 158, 219, 500 442,357 100, 600 1, 000 16, 982, 903 231, 053 
HPeErrIMg, Salted . 2. ese 2, 905, 166 SL ROBO eT Sameera on osama 12, 252, 298 169, 978 
Eerning SUMOIKed a= seek sees a: | 1,279, 600 ONG 1010)4 Ree eae MER ea Ce Te Ssgs 
Hickory Sha... 2... eecese a | 1, 650 
Mackerel, fresh... ........6.- 1,390, 370 79, 590 80, 000 4,500 9, 980, 500 495, 594 
Mackere), salted ............. 333, 000 21, 900 15, 000 900 7, 648, 822 485, 391 
Menhaden, fresh............- 240, 900 UO Wl wesencteatelniaseasl| pte ersvereinne 875, 000 5, 409 
Menhaden, salted....-......- | 5, 800 67 | onde ns siete neers heroines eye Oe Saisie ane 
Mer Chawiste sce «sce c estes cls 400 30 1, 620 160 6, 300 680 
Rercheviellows ase cece eeueniss 450 B07) 2215205). 35 Sach reccincts, gare ls te eee ene pee ee 
Molockwineyhe er se sen le eles ANSase R72 36, 729 157, 800 2454} 10,913,183 | 102,558 
Pollock: salted)... <acenco+ cen | 1, 042, 999 Te ee em areeies heeea sar 1, 262,478 15, 210 
SMU Ta seis ae wae ewe coersceaie 60, 768 
SUING CC Serene a wim a ore eter elm alar= |= eltetnlslnln ele ele 
SS CLITA fale stares oka aja ote wroieiascasielel||= siesta ecient 
SEI) ASS eyctttesers (ota aicsalaiieerie eimed | Geo erase sie e/cie 
RRA OEE ES ewes ress passes eyloiaieitioes 781, 399 
CSUMEENG [TSE Nigel RR aera 67, 600 
POUCH ametooekie as seaemelemieal 1, 125, 268 
Sho Guetsea) Bl aye ears yee y= eee ieee ne eta ot tas 
SEriped DHSS eerie sc kewciscec anil 15, 715 2, 08 
GUE MC OM vascijcemre ck ercwiecitee ole 4, 700 f 

AOE ATs o\c = wisi oe orceernnieane 455 3 
SUGWETS Soo cask cee eee ee oes 8, 550 y 
Siemiloiainin ssc. oe ty Sen ee 642, 784 44, 613 4, 000 400 750, 126 57, 746 
“TET LSE eV Re a 2 ies Se ec FIRB ae em oe etry a crac [ee a eee Marae em 213, 285 6, 437 
WINCH HIT COCs strc leo lerssreine ee ele eee 184, 540 Pe lial emia nchaveraiajaiccnee|| cle ieyereteye evra 32, 000 490 
WIRTIN Orer eke anaccte cechekcnemae 91,500 Med ee tees ei aseral Gok cease 2, 286, 200 7, 885 
@iWCnAHshs Sen saceaisese ss oSene 28, 600 DOG || S25 wuselodarn|lamcvicwte od lesen a aeee ene See 
CHAT rae ee ia Ree Smet ec caete Samlctia te oeree oie Resear meets [acer aarare tere heimemnecce 5, 365, 076 25, 340 
TEC ist aes Oe a em DS 12, 168,389 | 1,066,407 98,463 | 14, 863 1,695, 688 | 175, 095 
COUTTS 1/2) Pe ee nD Ee re ee ee ee or eee [Ee eee tom eee neene, emia a 6, 000 1, 500 
rrr Nora ciel AMSon.— oedthar< lors: rcpoysicrarasiora | ararera ta tevsecre cinta | mensis ei jece mane eh amas opeiay ons 854, 544 131, 189 
Clams (soft), iiresh ........... 4,551, 360 159, 269 30, 000 3, 000 2,279, 410 157, 247 
Clams (soft), salted ......-... $95, 200 BD OTT aleve hho ase srand ate hajenioeniecpand| saris bia ee Se ee 
CAMS SRD hating oo Ren Gee ar as PEGS or Soca Eases ataee PB aenocrsn Gaaeereaee 529, 102 120,252 
MRVSEGTS SCR Gye. se Cvex Gao wks aril ors ee teas l= oles mjorg layoyonsmeets Saree nl are ree oteteeie aera eretetoesre 194, 600 13, 430 
PICU UNO) Satya ctevaltave eialc ate save melee 114, 656 BE OB tae score ays Saba ey eee yottiene 396, 900 89,982 
Cockles and winkles........... 85, 000 O00 eee Soe Se eee eae 20, 000 5, 600 
PIS H MOSS eer ccs ereracce ss | Saveremotape rete soe | pckeehe ra em 50, 000 2, 250 690, 000 81, 050 
Sounds and tongues........-. 258, 216 SEAS BY eee ee We eee 11, 566 433 
RISEN OR acca ee coe ceeeas 16, 056 DOO | eee tienda a |iapnctomceteni 16, 700 531 
TeV iiTl] oY ed Gr « t= Hem epee ee Soe | tp ar Sa es eee wade | Me |) oa Se Otel sree [Lear 34, 400 1, 644 
LUT SG h CSR tes eee Re ere ee 1, 839, 622 abe fatots f°), | Reeth meee | ce naracctajejoi| Searels ero oe eee 
SAS ae gestern cre eserpor oe eee 9, 300 pot ees Peet 5 aaaea aa evar te 176, 403 (gir) 
OallPappT ae 2 See Se Se |S Aa enmpeaanere On| Sone rakae an Se eelet | epee tee heal reece pe ean 5, 136, 767 292,875 
VIELE DOIG Heros ccreccrereaevces ciate oll is ole eaten vere ele erat| caevoeace (a pmecietetated tee ore feteceoiota | emer erable 19, 000 90, 800 

ARO pal epets oneness 242,390,371 | 2,918,772 | 1,593,013 | 50,003 | 230,645, 950 | 6,482,497 
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Table showing the quantity and value of products taken in the fisheries of the New England 

Species. 

Albacore or horse mackerel... 
Alewives, fresh 
Alewives, salted 
Alewives, smoked.......-.-.- 
Blue-fish 
BOWEL: seecewes osecs 
Butter-fish . 
Cat-fish and bullheads.....-. 
Cod, fresh 
Cod, salted 
CLOSES Se ee oe 
(Sige Pansies RAC eee 
Cusk, Str hives aS eer eee 

ean CT) oe nee 
Haddock, fresh 
Haddock, salted 
Halke, freshiu.o. =. - 
Hake, salted 
HPD tite ARES Mita ys is 2.2) Sere cca ie 
Halt butyAabed!=..° 2-2 ~~ nis 
Herring, fresh 
HTeRNI MPSA Led os os os sme scine es 
Herring, smoked............- 
Hickory shad 
Wain Seat Seen ee eis delete Sos 
Mackerel, fresh ...........--. 
Mackerel, salted 
Menhaden, fresh............- 
Menhaden, salted 
Perch, white 
Perch, yellow 
KETO eee me Sone cee cet ees 
IPOIOEK WineSh yas coe. cies oes 
Pollock, salted 
Red snapper 
Salmon 
Sam GelSeeanerres occm oe sewiece 
Scup 
Sisth DIGS Sa Ss Se ae 
NOU ATEN sce ocis bes rene cee 
SSNS SMLGE Ob rem icictet corms cant 
Smelt 
Spanish mackerel - . 
Squeteague 
Striped bass 
Sturgeon 

Caviar 

WWDIGLIRO ee were secs ee nieie 
Other fish 
SQUIG! oncemee eee = os She sees 
Crabs, hard 
Grabs saGiiecerce ccs. a8 2.2 Se42 
Lobsters 
Shrimps Sy aeeee wate mes on oe 
Quahogs or hard clams .....- 
Clams (soft), fresh ..........- 
Clams (soft). salted 
Oysters, market 
Oysters, seed 
Scallops 

ST ISIA WAIN OSS Siero sew ce cna 
Sounds and tongues........-- 
“LESH 5 sae ea | 

Lavers seats 
Oil, fish 

States in 1902—Continued. 

Rhode Island. Connecticut. Total. 

Lbs. Value. Lbs. Value. Lbs. Value. 

| 

1, 200 SilO el Socee cess Veer Cee 76, 855 $2, 071 
454, 690 | 5, 267 1, 663, 153 $15,399 4,545, 046 43, 841 
166, 800 SIOIGn| eee hee 2 Se og aes 3, 258, 550 34, 406 

Cees enyete ine eh fclemore closer Mees tetoweets eisiellic etelemateees 633, 850 11, 042 
146, 335 9, 416 348, 575 17, 833 689, 766 42,991 
125, 180 SHcoit Nal | Sao eee eee oe a 291, 650 9,774 
362, 910 10, 407 67,218 2,304 543, 958 17, 489 

Pe Rene ate] on eects 8, 035 303 489, 968 4, 355 
690, 160 20, 652 211, 340 7, 057 52, 905, 002 | 1, 225, 689 

Bye tem ralave Graqeie tele atl espa eats toronto d toke eevee terete [rover eel store 35, 349, 947 963, 618 
Bae eiseiato mare niall iets oo ove oeiateilepremioannewio’ |--2------- 200, 903 8, 912 
ey Sean 2 PNP ere Peeearcen es Ane iel | ocie octotee terre nee ree eterno 5, 091, 733 73, 708 
Baca ec aa wae Pei ec ae | eatreaal ce take | PSR aa ee 314, 091 5, 710 
cee NAT ORE DELS F a oe acon | aco 52, 800 200 

451,740 22, 290 232, 324 14, 676 1, 403, 758 Tisen ial 
1, 134, 870 27, 839 509, 289 15, 684 4, 808, 746 135, 880 

Seer | ¢ : 2,134 164 
46, 125, 078 936, 959 

952, 237 13, 261 
20, 753, 899 308, 996 
2, 428, 660 27, 934 

11, 189, 577 592, 699 
1, 176, 128 70, 139 

See ae ae ok oleae Selse Siete i baemoor seer semcememes 175, 302, 403 674, 410 
Raia Pe ee ee | Oe Ee eel Rone ee Me An ae 15,157,464 | 207,510 
SBD RS CCS BSA BC Oee bar Boles Hab pre aesc cal Seah nece 1, 279, 600 30, 300 

34, 760 TAF berets cae Seay 36, 410 725 
3, 430 364 1, 500 105 4, 930 469 

615, 600 32, 950 300, 690 15, 929 12, 367, 160 628, 563 
Ta a eae te Is OS RS acct Yoretavel| oie alc. Store cess ]nlal[ieiere S sc/eeiare 7, 991, 822 508, 191 

471, 000 1,156 | 16,876, 690 47, 964 18, 463, 590 56, 834 
CsI es Dal pee cee sae we tere [eof EER eRe Knees toni 5, 800 67 

40, 400 2,395 33, 6385 1, 525 82, 335 4,740 
es mcdcistoo Ce eon enas SEE ot seme Saaoocisnae 450 30 
Bee ee sett iste | eecicminamianee: 8, 230 530 8, 230 530 

30, 000 300 4, 300 144 15, 438, 655 142, 185 
Rael ere SER wa raioaere eet erste i Sees || orale sonore 2,305, 472 27, 604 
pale See ee a 5 ae eee 68, 750 2, 750 68, 750 2,750 
OF Seale ctatane ciattiaini tok iota minvs ciate 18 9 60, 786 13, 403 
Ee ROME EL So > a RPO 0d ame ent cd eX LS No 120, 000 2, 000 

6, 833, 290 160, 854 396, 340 13, 597 7, 818, 5380 189, 429 
247, 220 13, 018 132, 480 7, 780 475, 700 26, 477 
30, 786 2,465 479, 780 26, 003 1,313, 212 5d, 733 

Rete ease on ue genet Waal er eae: MeL SG Rees 67, 600 2, 831 
10, 600 942 2, 850 432 1,138, 718 104, 429 

410 OS i Sie ee Eo rear 430 64 

3, 158, 115 75, 853 407, 720 11, 517 7, 336, 052 177, 622 
50, 087 4,917 40, 422 3, 850 135, 633 13, 662 

eee eon a ctee | ok mrets eee acts 6, 745 482 17, 980 1,349 
Beet SS SS ASP ae ors | Reta OS NB aaa (ee are ree 455 281 
Bee aie ie eiafe w(ate jules | ae mite cin eae ibys 4,519 126, 307 4,651 
Ee es enya | enemies 9, 020 380, 9, 020 380 

126, 900 6, 743 165, 9380 8,818 1, 689, 740 118, 320 
278, 150 9; 279 114,135 4,537 605, 570 20, 203 

2, 400 90 27, 330 1, 188 246, 270 4, 289 
104, 500 1, 319 31, 270 461 2,513, 470 9,812 
170, 100 BOLASKieeeEees Ses eueNRe Ces 198, 700 738 
$3, 850 2, 531 37, 5385 538 5, 496, 461 28, 409 
6, 400 DOC ete Sac oesileesoe sess 6. 400 400 
9, 386 RAO a Sere ao SSS S| ate aw tee 9, 386 1, 760 

397, 305 39, 488 371, 650 40,719 14, 756, 495 | 1,336, 572 
1, 200 PAD Sacre sotto oe lac oeneeaes 7 200 1,740 

217, 240 35, 456 151,416 | 24,762 1, 223/200 | 191,357 
264, 900 32, 514 224, 600 26, 743 7, 300, 270 378, 773 

Se SSE Can eo Sane eee aera | etc 995, 200 30, 217 
8, 615, 353 561, 291 5, 936, 455 872, 634 10, 080, 910 | 1,554,177 

640, 850 26, 761 §, 634, 283 598, 948 9, 469, 73: 639, 189 
119) 652 5, ! 645,608 | 132, 403 

BO Fae cae Se eee Soe nee eee ack 105, 000 6, 600 
SO ea oh een rete tors ae 740, 000 83, 300 
So eeee tne Shc Weeemoeaien 269, 782 20, 280 
RAN Saas ee 32, 756 660 
hot RS RO A EE oe 34, 400 1, 644 

Cancel eee 1, 839, 622 17, 849 
Sana baie tala ai thereto me'cie 185, 703 8, 039 
eeereete crete eae lsat ate cter eter 5, 186, 767 292, 875 
Bedeats crrareiiccel rsien felorrertomane 19, 000 90, 000 

21, 613, 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. 

Maine. New Hampshire. Massachusetts. 

Products. 
Quantity Value. Quantity. Value. Quantity. Value. 

Quahorsorhardiclams= bushe|ip-sesseseesee see eeeers| peeaae see ee sealer 106,818 | $131,139 
Clams (soft), fresh..... Gozers 455,136 | $159, 269 3, 000 $3, 000 227, 941 157, 247 
Clams (soft), salted....do.... 99, 520 BO, 27M cae cecieeellcisiscecce sll eieecieee cease Saae eens 
Oysters, market ......- (0 rar Se OpSC aoe ong) foeeaeae cs naccecincecsocclloaceescacr 75, 586 120, 252 
Oysters, seed .......... ClO RSs Sa see Soe OEEta| locecee acde) Suckers Scanod tacocotess 27, 800 13, 430 
Scalllopsizencecseasnscce GOssee 19, 109 TEC OES | Kees i easeeaaceinesee 66, 150 89, 982 
Cockles and winkles ..do.... 8, 500 ES OOON Ee aeeie se ceiee| Seise see ces 2, 000 5, 600 
(OnEITE NS aopeososses gallons.. 1, 240 814). ccoccnscncossiteceasceess 23, 520 7,729 
OU whale ss-2 ec ence= Cease Menied ane seene laecera scr aceooneespcccal lcosseedacs 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. ...- dork. 26, 490 32, 514 22, 460 26, 743 735, 027 378, 773 
(Clio). (Gori) seule AAG Sas oscscasusecdsolossodebod||hosndorsacssaq|isosasreesb 99, 520 35, 217 
Oysters, market ......- do.. 516, 479 561, 291 848, 065 872, 634 1, 440, 130 | 1, 554,177 
Oysters, seed........--- dor: 91, 550 26, 761 1, 233, 469 | 598, 948 1, 352, 819 639, 139 
Scallops Js2ccs- == ans do.. 19, 942 25, 208 2, 400 3, 200 107, 601 132, 403 
(Comes qiael ypholdleESss ClOSSe | Booossseeseons|lSoaseocood| lososponocuccod|locconesoes 10, 500 6, 600 
(Onl, ins ss Gsceaodoas MNO MES 5||Soonnc dooseoac|bboncabatal|lscoonauuSo don |aocaeacnce 24, 760 8, 039 
Oilsiwihalle. .. css. --<2 GO Say eroan desosada| bagocodand loaccauccouneon lsecavuonor 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 (—) in 1902 yee aos 

States. compared with Sara anal RT 1898 
1898. | 1902. 1898. 1898. 1902. P P 

Num- | Percent- Percent- 
ber. age. anion age. 

Maines .ren seretanicicice 16,954) 19,882| +2,878) +16.97) $4,018,053) $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) — 68 — .43! 13,372,902) 10,811,594) — 2, 561,308 —19.15 
Rhode Island ..... 1, 687 217) == 430 +25. 48 957, 142 1, 014, 280) + 57, 188 + 5.96 
Connecticut....... 2,473 2,840) + 367 +14. 84 1, 241, 291 1, 201, 055| — 40, 236 — 3.24 

ino taller amen 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. 

NIEHU NSA cogbnoonpose 123, 404, 561) 242, 390, 371|+-118, 985, 810|-++96. 41)$2, 654, 919/$2, 918, 772|-+ $263, 853) + 9.93 
New Hampshire... 38, 020, 715 1, 593,013)/— 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)+ 200, 643) +21. 00 
Connecticut....... 31, 920, 417) 37,832,149}+ 5,911, 782/418. 52) 1,559, 599} 1,799, 381)+ 239, 782) +15. 37 

Totaleccsacce 393, 457, 906) 534, 075, 447| +140, 617, 541| +35. 73) 9, 682, 290 12, 406, 284) +2, 723, 994| +28. 13 

Norr.—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, 
$103,055; 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. 
Haddock.—The catch of haddock has failen off considerably since 

1898. The greater part of the yield is sold fresh, the price being 
shg¢htly lower than for cod. 

fake.—W ith the exception of herring, the catch of hake was greater 
than 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. 

Tfalibut.—-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.” 

flerring.—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 182,804,116 pounds, valued at $353,848, in 1902. For the 
entire state the increase was from 42,156,964 pounds in 1898, valued 

at $268,477, 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-jfish.—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 sel!s 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 ‘* biuebacks” 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, eac 
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 
growing. 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, ete. 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. 

Onbyessel SbiisInin a aeease ae clare cya oa ciaaicie cielo eels c= tos avalate ois eye eieis Serotec ic itninte ere ec ae ela ce Semin Stere 2, 017 
OMEVESSe]SEUEUMSPORUIIN Bbc ete acon crore eat = clei cla ayo wine = Seas Siew alates cis rials ia pe ialciele Nae cle eenie se oe meee 310 
NEShOTevOmMb Oa ens enlegbers sen ee see ocse ee cie See oot oh cre sera ee came eae ois eerie merges 6, 880 
SITOEGSEN CT peers stare cso ok Stale sacle Soles Nelo eine S miemin re Ss Bigs Sa Sentowa Sees com eoek ses cb na cls etoeee 10, 625 

TROUT os Cok Ba ES EAS SERRA EAE AEA GCHE SAE EMEC Cris Inet tat tote aoa pert Sen ana te ne Pea A 19, 832 

Table of apparatus and capital. 

Items. No. Value. Items. No. Value. 

| r 

Wesselsmshin ga: Seceeo-ccencee 454 | $489,085 || Apparatus—shore fisheries— 
FRONMASCM ateemenceecsss=<|  OnGeSilecnssiccce continued. 
Owthitess Sasse- 25.1 sce ccc 193, 346 iylK@EM Cts ier elayeistayetealaiaee 21 $182 

Vessels transporting 233, 405 Dipmetsyssteareaeeesne cise 277 926 
Monmas Cwaerer saenaes sess |(on5 2a BD) | aoe ee TOO p Me (Seas ae eee eeee 9 of 
Outta. | 84,196 || iBapwMetS soceacewnmceerene 221 9, 245 

BOSS eeeeee oe atic konecs Seek 305, 181 Sein eSissae22 Sse cesses 179 9, 535 
Apparatus—vessel fisheries: Lines, hand and trawl ...}.........- 16, 037 

Gilllnets- sesso — ee = 1, 873 15, 388 || Eel pots and traps........ 671 631 
SGMESaesocteeaetsses ooce 50 16, 137 ILOMSters pots ee tenceese ac 148, 232 155, 226 
Lines, hand and trawl....|.......... 26, 694 ISHED PSE scemeeeseeree ce 1 25 
Welipotsisee. sent Seas 92 43 Cunmeritrapsteceseeesecee 26 72 
SODSteMpOtSincasme ena. e ee 18, 205 18, 526 Dredg esaa- -orics aancen estos 86 1,076 
ETSI O OMS as cyeie crsrerere laisse 2 stil steve aie otetorele 1, 467 SDGAUS Means se ersteiiosie cia iale 98 127 
TCU S CSF ye secemee ens 10 150 FO CSE EE ones aee ean 1, 855 1, 516 
130) Oe Ss Aaa as Sai eee 50 47 || Shore and accessory property |....-.---- 8, 745, 483 

Apparatus—shore fisheries: Cashicapitallas. de asacismencescse|aeeee eee 1, 462, 475 
Pound nets, trap nets, ——_— 

SAMGNWEIIS Sans cemcoesice = 780 | 189,077 MO tA] 2 saarat5- seen lero |eioe oe tees 6, 989, 503 
Guill @tSeseae seco ere aia 1, 430 14,198 

| 

Table of products. 

Vessel fisheries. Shore fisheries. Total. 
Species, 

Lbs. Value. Lbs. Value. Lbs. Value. 

PAV EWAN GS PUN CS estate sya slacloistns leeiaciet ine ca,cilioaipeieleeee 1, 006, 853 $6, 955 1, 006, 853 $6, 955 
Penyivess sal tedues mea ae es bmae ee cesses anos oneee 862, 750 4,875 862, 750 4,875 
PAV ENTIMES SILO KEG err. o tae | sets cieecis es cacilees ceneume 519, 850 9, 902 519, 850 9, 902 
PBUH rah Slave ratate sw cate ca cece lec asiee Sec|'saline ones 7,780 | 382 7, 780 382 
Giitafighm an pe se ee 293, 333 $2, 730 186, 100 1, 272 479, 433 4, 002 
Wodhyires hese ei sims ote 6, 489, 413 129, 961 4, 413, 497 79, 820 10, 902, 910 209, 781 
GodMsaltede22e22 .. w.ssee 2 sce 6, 131, 704 156, 124 395, 890 10, 771 6, 487, 554 166, 895 
immerse ees as eases oe 633 22 60, 120 1, 156 60, 753 1,178 
@uskeimeshps- sesesccne occa 2,128,005 | 27,755 206, 142 2,616 2, 334, 147 30, 371 
@usks iseltedme see tye Soe 153, 870 | 8, 045 4,500 92 158, 370 3, 137 
iva 225.86 ake 36 Sse ee 17, 700 1, 000 203, 350 11, 683 221, 050 12, 683 
Hloundersese eaten ekceess =e 30,779 622 538, 141 11, 329 568, 920 11, 951 
Maddoeksireshimes ea cen. e 3, 849, 488 75, 269 2, 792, 588 45, 046 6, 642, 076 120, 315 
Haddock salted. eee 270, 539 3, 3837 90, 625 1, 340 361, 164 4,677 
ake mneS Neca sess 14, 226, 909 94, 654 2, 597, 999 28, 554 16, 824, 908 123, 208 
Malkensalted:ssekeeacs ccs ene 1, 629, 722 16, 634 821, 125 5, 049 1, 950, 847 21, 683 
UID UG een cys Some coec eeim ne 149, 548 10, 024 60, 223 4,171 209, 771 14,195 

F. C. 1904—17 
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Table of produets—Continued. 

Vessel fisheries. Shore fisheries. Total. 

Species. = | 
Lbs. Value. Lbs. Value. | Lbs. Value. 

Herring, fresh 2... 2.2.0 2s 7,359,000 | $39,295 | 150, 860, 500 $403, 062 | 158,219,500 | $442,357 
Herring, salted .........._-.- 2,232,500 | 27, 953 672, 666 9, 579 2, 905, 166 37, 532 
EeErrinenisnloked ms. cseeseeoslee ee eee eee IBSRBE SORES 1, 279, 600 50, 800 1, 279, 600 30, 300 
Mackerel ireghy 22 a2. 5 52 1,173, 855 67, 167 216, 515 12, 423 1, 390, 370 79, 590 
Mackerel, salted -...-.....~.. 333, 000 Daly, TOE: i= Sa torasemioe ee Sel omens eevee 333, 000 21, 900 
Menhaden, fresh............- 240, 000 1, 800 900 5 | 240, 900 1, 805 
Menhaden, salted........ Ma 2, 000 10 3, 800 57 5, 800 67 
Perchmawihite cc. ascehicces coon. erase Siena cermin ts 400 30 400 30 
PerchimyellOwecsavecscecceea- [Sabeceseonc Teeth cepa 450 30 450 30 
Rollogkttreshien. sace cece ee | 1,692, 694 14, 197 2, 640, 678 22, 532 4, 3338, 372 36, 729 
Pollock, salteds.-ceess2 222s | 798, 624 | 8, 346 244, 375 4, 045 1, 042, 999 12, 394 
Salmon Saccoe enn emcee ccisee ee Hate One a RES ee ee ae 60, 768 13, 394 60, 768 13, 394 
Sel online See cree ees epee eee ol Een ee ae || em Uae 8, 100 56 8, 100 56 
SHIM OCIMOSIL <5 oeicie nce nse 600 25 780, 799 26, 103 781, 399 26, 128 
Siva salted ina sche te ata 49, 800 2, 046 17, 800 789 67, 600 2,831 
elite see eer eciiae te cemieacine 72, 200 4, 002 1, 058, 068 99, 053 1, 125, 268 103, 055 
Some dupa s ake eects Wd anor lets Rae 15, 715 2, 050 15, 715 2, 050 
SHEEP RC OM psec ewes [here Scie om ae eel ot apcecg per nancrs 4, 700 495 4, 700 495 

COE iGY cps Saat te mneoe oes ea SiMe PCRS DE Ne ie 455 281 455 281 
NOEL STI pected ted tt en nee FA poreirc mire ace eve have lloecretarey SENS 3, 590 132 38, 550 132 
Srwemdenishes-/soocccs. = neces 642, 784 AA OUD! |e cisco cieecsal| Melee tee orsiaelere 642, 784 44, 613 
OE 1h 6, 010 Utes eo aceon eet 1, 03 32 183, 510 2,489 184, 540 2, 521 
\Al otal nog Se eet Oe eee eane ee Wei S Beles Rae eee ae eee 91, 500 147 91, 500 147 
IVEDUSEMISTO = cine ecciemnet 20, 500 IFS 9 Ys |e x ee il Ic a 20, 500 150 
MGOWSUCTS aa ciceictn esis mo aseue oe eee | 1,458, 157 130, 461 10, 705, 232 935, 946 12, 163, 389 | 1, 066, 407 
Clamgaireshl et see onc eee 102, 600 3, 120 4, 448, 760 156, 149 a4, 551, 360 159, 269 
Clams maalited: pees ame 27, 000 1,125 968, 200 34, 092 b 995, 200 35, 217 
Seallopseic ace ctecicistasntsemoarce 33, 440 4, 240 &1, 216 9, 773 e 114,-656 14, 013 
AWatmmkl esses te ee oe Seater Sco oe oe era aiaeren| eee rare 85, 000 1, 000 4285, 000 1, 000 
UIST TOC See ese ose ee meee 4, 806 84 11, 250 45 16, 056 129 
NIT Care aay eh eg eon ee 1,459, 447 13, 773 380, 175 4, 074 1,839, 622 17, 849 
SOWMGS? Sata ae Secs shortens 196, 654 15, 123 53, 675 4, 387 250, 329 19, 510 
FROME eee eo eet eets 4, 987 124 2, 900 163 7, 887 287 
(Qe S ars Sesrctoret sia ies hae tpcfom stale ee elle arareromrereretemelaurercta sted 9, 300 314 e 9, 300 314 

TOtaberess .ssecence _...| 53,277,321 | 920,765 | 189,113,050] 1,998,007 | 242,390,371 | 2,918,772 

a 455,136 bushels. b 99,520 bushels. ¢19,109 bushels. a@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. 

In 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. 

Jumberland 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: 

Table showing the number of persons employed in the fisheries of Maine in 1902. 

On On ves- | In shore] = 
Counties. vessels jsels Neal or boat Eset Total. 

fishing. | porting. | fisheries. 

Gare yIW A eras wpe © hain) Soraimsimayoes's = o/ate's'a.o ow'e|S's nics 427 57 | 756 385 1, 625 
ITN COGIC Sepa anes seine som Se aja eee maem cries ca ber 682 a 1,813 1,142 3, 670 
PACT MING D) C Cyan en ee PSR oe ae ouw Gina ccinw acs cene pe SSSR Be ee ee eee eee | le Reese Saye 27 
ESSE Occ cya test eters tren eacnn (atarnare of a whe Grades se lows Se reie shane Sia 48 | 717 287 1, 363 
IGTICON NUE eS Score Ste See aOR ee ieee nepoae 289 19 | 878 719 1, 905 
IES) ISCO Toth s So So Senne amaeeE Se DSMEBAON Ane ScUr enone COS BOR Bebe | 52 17 73 
eb ag S OM NO Ue ae Sar. = = aoe ee ee oe GE = Oar eee Es 44 it | 405 21 471 
UL Gli) Neen tem ca pees SOSA N oe ancients cease as Wemrorei tebe ne ol Bees P 94 
INV S05 LEU OR aot En or etme nciso ae cts wie cing eiecios 150 152 | 1,772 8,048 | 10,122 
STDINE Gods SBesnece co oe PO SeRn one: | SS ee pase BeBe Boecooe TRB ooeeeec er 366 6 482 

PRO POlersce ape taaNer Sian kbe (= cio beret ido = ain cele 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. ; 5 
No. | Value. | No. | Value. | No. | Value. | No. | Value. | No. | Value. 

Vessels fishing ..... 73) pli 400) Fel75)) *$1435890| Seseesleceeeccece 69) $54,125 60} $95, 050 
TOnMaAe a... cee LAS oie e S tose 2486 cases alse! emeeice store 880) See -2 cece L043 |tess sees 
OMS ee eee QoFAT Beem ee SG ADIN se rpctelllemtstavetierosel eee 32 TOV see 14, 415 

Vessels transport- 
110 oe 3 20 62, 400 17 36,200) 5 -a2=n!| 2 cicretsers tate 22 27, 750 7 16, 600 

PORN ASC. ae ee yt A eects MGQ 5 SRS etek aes sistance e eee Q9Il ie coc eeee 147) se. Se eee 
Outi cccsece lscsee A190 |lseeers OGIO |Fsceeallewceeeee nal esos by 2d0|beeeee 1, 410 

IBOMES te sae -ciaetee 597 80,219) 1, 653 66, 583 21 $210} + 798 52,438) 726 29, 425 
Apparatus—vessel 

tisheries: 
Galllnvets2eee a= 986 6, 889 347 BATS acc coalh cee aoa 98 650 123 810 
Scineste ae eee 18 6, 380) 7 APB i7 |i cecsc fel | ee ae 9 1,357 15 6, 925 
Lines, hand 
and trawl....|...--- 8929 Seeeee 5, 124 4086 \eeeeee 3, 380 

Belepetsie=seces- 18 9 59 2 |<:cicjemid| Sim slajsayeielelail =e \Sterer fare else) =i) | See | See eee 
Lobster pots....] 795 795) 9, 565 9, 565 3,191) 2,180 2,180 
Hair poOousiaceclaseees W270i seiseiec loans eee 40) aes 12 
IDTEA RES et arene ceemen| amectee cose 10 116) eee Seem err ene paral se oollacdcsosocss 
ENO CS enna 2 2 41 CA ames Goce Goosc a seesaaiicosousdoo= 7 4 

Apparatus—s hore 
fisheries: 
Pound net Sr 
trap nets, and 
WITS) tekicae 32 6, 496 187 380, 007 17, 425 69 29, 005 

Gillmetss 2.55 =< 95 872 42 228 796 89 623 
Fyke nets...... 12 84 3} Weyssesee|loososeccadsoosss[ssascoascc 6 80 
DMD WMA odooscel poaccdlloscaseocee 16 44 48 5 2 
BAS NEtS Se eeece| | seca sae- eee ee 56 DIVO | mace | acess 2 clea (re sae aoe sete 2 200 
Seilmes’: s<22c2% =6 29 1, 890 61 2, 880) 1, 820 45 1, 900 
Lines, hand 

amdyirawlie scelleeeee 4° 466|2-ce5. 8, 480 1 902|eaasce 1, 236 
Eel pots and 
(iP loo onooess 100 94 104 47 5 8 29 

Lobster pots....|12, 627} 12, 627/33,355! 33, 355 44, 293/23, 430] 23, 480 
Cunner traps... 23 (5) |Gosaedlbeecooceds||sacseo|sonosobens|essccollbsescoseee|>coscclooscosascc 
Dredges........ 6 24 65 975 80) 32 scot eee 
SPeanss sees 36 54 34) 26 12 24 35 
OCS eee ene 333 234; 7038 636 127) 2208 130 

Shore and acces- 
SOLY, Property: =---|2----- 867, 500).....- 398, 985 155, 853}. ....- 255, 180 

Cashicapitalesssnc|ecse- 163)'200|-2 2-2. 224, 600 1585150 |Reeeee 96, 000 

Motaleeemscces eee SOG 168\esere- 1, 067, 275 562, 125]...-.. 578, O61 

Penobscot.) Sagadahoe.| Waldo. Washington. York. Total. 

Items. 
No.|Value.| No. |Value.| No.|Value.| No. | Value. | No. |Value.| No Value. 

Vessels fishing ..... 2 $450 UBER Uigsecllbecouce 44 $26,770}  18'$41, 000 454) $489, 085 
Tonnage....... DP eaeeear 1 Oe aes looeel aeeoace ADM eiosiec star OO esses 6.838 bene ceeeee 
CON poe aesel ls Mire 215 |\Sacee HACE Sal escoee iemcee VSS 7Sleeetes 15980] eee 198, 346 

Vessels transport- 
IM Bate sete wakes ote eis Spo senseac u (ial Renaloocoecee 64 ORS le scod|sccamec 131 233, 405 

Tonnage. -2..2 pale aetoee Dlnrccrins lis Panes tee LET8O| Seewaoeciee |neteee leeeces 2, 132 |-cs5seeeee 
Outhiesse= sa-ce a dallodoaceslcooRe NS acel|losscecs|llosasc M709 ee ae Noseoean||econses 34,196 

BOM epee eee 31 330} 267) 9,835} 99) $1,548) 1, 824 102,771) 281) 12,322) 6,297 305, 181 
Apparatus—vessel 

fisheries: 
Gualllme ts Fos seis ccs |ceetesrere 60 420 ante ase sae 30) 300; 229] 1,841) 1,873 15, 358 
Glock seas osudsclosde peccnee Seadslscesoe Sooleseencalaceece Wsecs sarees i 100 50 16, 1387 
Lines, hand 
an aitranvdees asec abhescad 820) eaclesoce as Seceee IOSD eee 33061 =eeeae 26, 694 

el POtsee sass ee Seal eee ree 19 NDA ee ase ete| Saeteeeeee liewoe eae 92 43 
MODSteTPOtSeene|seeelloneccis 895 bP DIIRBGa| Geocsse 2,155 2,155} 180 285) 18, 205 18, 526 
IER EA SOO egodelloead lsocecce asec BOI errcile Scheel eee cae oy ele 1, 467 
Dredges.......-. SE (eS ee || Re Bsa a (el ee eo tel Sschallsadaces 10 150 
HGeStee ce masae Bee Bae ae eeeae (Spc ces aaa soneata Beaceclibeoaaeassalsooaa soaaKes 50 47 

Apparatus—shore : 
fisheries: 
Pound nets, 

trap nets,and 
WIGITSS ere os 2 120) 116) 17,370} 64) 5,475 261 81, 935 , 750 780 189, 077 

Guilllmetsiass eee 33 255) 173) 1,370 ul 5 546, 7,228) 348) 2,631) 1,430 14,198 
Fyke nets......|... Ee aeteeel PIne f emai I oi Peer en Ee 8 A Gonllasoaelserorcr 21 182 
Dipinets.-....- - 25 75 3 as eeoeer. 204 (6d) |Beaelentones 277 926 
HOOpMetstes o.8 |e allaccteccelesasloemeetlee ull a en CY eae | ees 9 7 9 7 
Bagmets:.s. cc. 24) 1,425 12} 310|. 28} 1,400, 99 Dye lO es antal eee 221 9, 245 
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Table showing by counties the vessels, boats, apparatus, and capital employed’ in the 
fisheries of Maine in 1902—Continued. 

Penobscot. Sagadahoe.| Waldo. Washington. York. Total 

Items. =a el 
No./Value.| No. | Value.|No.|Value.} No. | Value. | No. |Value.| No Value 

Apparatus—shore 
fisheries—Con. 

Seimesss os seols acdisaseade 4 $185|2eeeleee eee 11 $460 2 $400 179 $9, 535 
Lines, hand 

Eheve adn dls aeee aeoeeor eeece A 20D | Saccllereeecte eee etl eee U4 Si7iase ets 16, 037 
Eel pots and 
UL Och eeaaSe ee Soe peeeeoe 241 403 Sec smosee 200 Baleeee Hectares 671 631 

THONStER po tseend sees eee se 2,173] 2,173] 382/  $457/30,966] 80, 966/5,820| 7,925/148, 232] 155, 22 
Fish traps.-...-- Sa Saree 1 D5 lesa craeeisell sare sian all oe eters ome nie rele tee siete il 25 
ume ritralp Seer Secelliae sata [teyaicio al otem ne cial cre ieisl| Meetsee el Piciceite | ereciecisierss 3 7 26 72 
Deedes: SSaddces Bede ISREbDe oe lSSenc Sonceee eee cecearer 13 UlaassellAasasn s 86 1, 076 
SDedtSh sete Saree See ease loses (2 os:ae% cllists wilson Al Soe eats levee weiss eee lee eats 98 127 
HOS see sar Beta sicisieiste ce 71 44) 17 15 233 228} 140] 102) 1,855 1,516 

Shore and acces- | 
sory property . mels1@u805| sna 12, 640 earl | eee 2,520, 940]..... | 14, 095|......- 3, 745, 483 

Cash capital........}. TELM Gabon Se OO Seclaes ses Jneeee- CREB CYS das - 3, 150) i Sinseee 1, 462, 475 
————e EE =>) s Ss | —— 

Motaleees asses |e eec 35, 687]...-- 59, 368) LOFSTO| Sea. 3, 702, 346)..... QT AGS ee eee 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 2,750 $36 219, 000 $1, 272 
NAG BER Sass lloaeeece seone seatooodcel ee dGoseenGer ecoaancces |canoousa becacecs 160, 000 1, 200 
JNIGRGAIK AES Gian) i<(eXolt S| Pe Sop aaesead seocce race 95, 650 M574 Mees eerste) cecionceis 125, 950 2,649 
IBUblersfishl = ---ee—-5- 4, 600 268) |emecscpe acto sini esa ec| sne/oreisicic)| Osleteialaistel| = atete= sierereteeral rere 
Catsfiishh oe fas8. 2250 297, 600 AGI Ga leeeece cea Veep eet Seiemerteiel| eeracsrcioe 3, 983 179 
@odyireshess2—-2 === 2, 567, 200 49,214 | 2,243, 318 eR) Beeooase basecers 2,474,328 | 387,744 
Coda saltedeee seco sei Sonsecwinee se)ecoe ccna: A498 7402) 11200) | Secale sae 207, 602 3, 841 
Cunners.........---- 53, 300 CPAs al baeeee cere sea saaccdal rmemacd BHocoeae 633 22 
Gusk-ireshe sec. ste 670, 550 9, 864 97,116 lolol Bocpesee| macsaads 1, 124, 976 13, 760 
Guskssaltted sean s|acc cae wee soon tiscejce 110, 165 2) lt eee seieo| Oem erG 46, 520 760 
Melssireshesn/.,. <<. 15, 500 991 28, 590 ADO Gace eer amie ete 7,00 670 
Mloun@ersy..---2s---| 30, 340 671 479, 750 MOB Tes cssissvilase seals 38, 258 781 
Haddock, fresh .-..-. 2, 813, 750 53, 396 677, 412 CESS EiM Sacesou |loodaaoae 1, 025, 159 18, 924 
Haddocksisalted)scen|" ce sess ceases a= 117, 459 DAD Gale aerts ayes cere S 68, 305 779 
Hake, fresh ........- EON IEW || ETE CLG | ° StdyiGe) | |Soooeaue|lboccoace 3,046,406 | 27,239 
1g Isis SEW hivere este eis eee acl Fee ees 1, 303, 839 BS 496i eer mints one cela ce 94, 588 823 
alibuitesseos soe - Fe 33, 410 1, 839 39, 398 DAGSSs |Saiione witheecctelsiee 12, 393 893 
Herring, fresh.......| 1, 281, 800 Gwe) || OLEsr ely | ARC OS | oceoondloncedoas 7,429,125 | 29, 853 
Herring, salted...... 133, 000 1,332 | 2,221,000 QTHTOM \sateisisisllem <i<ersiare 59, 400 972 
Herring, smoked.... 98, 000 BBO mics aoe s 6 oe eeiarsteins |erctowbecrelsrasierecrae 15, 000 240 
Mackerel, fresh..... 746, 500 89, 437 39, 271 8374 Al Seno anda lcaaonoda 55, 684 38, 361 
Mackerel, salted .... 179, 000 IO) season coos loss ocsosdallsaqaopaclsacoceoc 4, 000 400 
Menhaden, salted... 4, 600 HO eee eee seallaetedemcele sense tellin Seated eect ae ae se aeermer 
Pollock, fresh....... 1, 693, 825 8, O91 438, 954 De Aaae lace eal |stats 670, 008 38, 959 
Bollocks saltedrs Falk sees sac ccerel Gtiececieteeyes 707, 674 Veo UIR Ia eeeeerncl Boaeacoe 7,010 70 
Salm Omte reese 95 13 23, 308 
SCul pin teesasss ee: 6, £00 50 1, 200 
Shad fresheee--een 23, 300 MOGI eerste sere | Minische ste eiee 
Shad saltedazeanerss 49. 600 1,995 5, 000 
Suielti..2.c2eeeateece 163, 650 10, 457 302, 887 
Sito OYOl ORG a c5 > segs jsaeaoooc cess Mopaeonenc saseccosqeos 
Sword-fish 522, 970 BONS iG) Seecmeene ce 
Tomcod 19, 545 609 20, 000 
Whiting 88, 500 1302 cece tees 
NEO DSLErste ee eeeaaaee 1, 000, 000 97,210 | 3,243, 000 
Glams, fresh: == -2--=. 1, 155, 406 45, 679 1, 805, 990 
Clams, salted........ |” 54,000 1, 200 775, 560 
Beglopsses ss ecace sos 3, 200 415 103, 200 
INR Oso ceseaseeeee \aceces seczoc||booomeeges|Pdoresonoose 
LUN GB aa saoses Sess 565, 925 4,465 175, 760 
HOUR SAeee sane ae sie 59, 836 3, 540 56, 206 
PRONE WES Wee eee eee ce |e- sa \aetonicccss|| eaieei=.slcice 5, 182 | 

Rota eee cere se 16, 756, 752 418, 369 | 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. 

Species, 

Alewives, fresh .... 
Alewives, salted ...- 
Alewives, smoked .. 
Butter-fish 
Cat-fish 
Cod, fresh 
Cod, salted 
Cusk, fresh 
Cusk, salted 
Eels, fresh 
Flounders—.....--.-..| 
Haddock, fresh 
Haddock, salted - 
Hake, fresh 
Hake. salted 
Halibut 
Herring, fresh 
Herring, salted. -..--- 
Herring, smoked..-. 
Mackerel, fresh 
Mackerel, salted .... 
Menhaden, fresh... - 
Menhaden, salted... 

Lincoln. Penobscot. Sagadahoc. Waldo. 

Lbs. Value. Lbs. | Value. Lbs. Value. Lbs. Value. 

366, 300 VAS EADb |e sie Sewie 156, 200 $1, 032 9,160 FOL 
48, 000 500 
73, 600 1,490 

ae 39,100} 195 | 
1,175, 100 29,116 
1, 154, 900 35, 300 

199, 360 2,306 
500 12 

36, 900 2,672 
7, 800 234 

Perch, white......-.- 
Perch, yellow...-.--- 
Pollock, fresh .-.-...- , 6 135 { 
Pollock, salted.....- 68, 700 TTI) Peete call mee een | 3, 450 135 lc gets el eee eee 
Salmon BESO ee ae tere ete lies es ee 2,428 536 | 1,776 406 20, 046 4,411 
Shaul, ‘fresh... .---. 155, 700 pole (1 2 SR Sect eee || 480, 850 16D; 738 sa <3) 2 a eee eee 
Shad,-salted.......-. 7, 800 EL Al aeys iael|eoreae, sae 4, 000 200| _ 22s whewierd otros 
Smelter seen 180,635 | 19,351 | 35,360 | 2,968 45, 060 4,670 | 30,466 2, 659 
Striped: bass. ........- 1, 000 JNO) ES ee ae 14, 255 1, 842))\s a. /252 42. ees 
SUG RS CIN had bee Gosonel Rereeret cme een carterlelen ely salam ane of, 4,700 495s ||.0 cosets eee 

Gaby Tyee sss Soe ora aster Sealine ee nee aur alee eae 455 281") cae aecosal eeeeeeee 
SUCKERS Ps ae aoc so5| aa aes ace Gee eae ky hal eee sors 3, 550 1325 |S secooe eee 
Sword-fish ...-...-.. 6, 000 SOO ese Ree ae eee 4, 500 300"! S2s.2 2222 eee 
Tomeod wore nee we 18, 800 217 8, 500 1138 7, 200 141 17, 195 292, 
GO DSTCES ooo as ees LSF5O" 804] “LOO S820" |... 2 252 ale! is | 199,850 19, 293 6, 562 76 
Glams) ‘fresh __._.. 2! 54508104] 580 | 2s ek olece oe Se 150, 700 5,952 | 28,500 1,454 
CilroMn Ss Hee PEGUe st se Lal ee eat ilies Ce Daas eens 57, 000 930°) 233s. 24 eee 
EMGLN WG) Soe csbeoasee 11, 250 £5 il cacichiase NPSeaeand Wremuosecca|\ecesconces|bsacconteslscesczccc0 
HAIVIETS ain weieneeeciect 160, 700 Wei |eoeer eer |enesseu 52, 900 SON he 2o5 Seas coeeeeneene 
SS OULING Sis Se sayetareres ge cies 33, 550 As C1 Vile Se Me | apes Sa 7, 705 G19!|. o225c.5350 eee 
PION WES roi esierar rate 2, 400 EHO! iacasciesstnc feceesi ere sala pele wioce sos ee ase lone aoe eee ee 

MM ees ineee Ae ae Soe 9, 000 300 | eee emma OA Rben coco loc ot eesoodllassecosacalleescocacce 

ROUEL oe ee ue 17,426,435 | 332,041 | 78,788 | 4,157] 3,732,101 | 85,216 | 124,169 9, 907 

. Washington. York Total. 
Species. = ; 

Lbs. Value. Lbs. Value Lbs. Value. 

| | 
‘Alewives,fresh.......---.-- 98, 500 $710 8,720 $107 1, 006, 853 $6, 955 
Alewivesssalted ...0.. 5:2... 634, 750 ORE El eee Pe She eee eee 862, 750 4,875 
Alewives,smoked.......... 114, 400 TUS Sy || Bees eras eared tae mee AO ete 519, 850 9, 902 
PT EULCTSAS Linas eae re ioe heen aeteioee lose one os 30 4 7, 780 382 
Cat-fish BREE CA OB See Soe | RRRe eae Boe Aac| Aoce cE oer 98, 750 1, 792 479, 433 4, 602 
Cod resto ce <Seo essed 490, 114 10, 587 1, 321, 400 34, 227 10, 902, 910 209, 781 
@od) salteds.-.22-. Lutes 579,400 | 14, 608 44, 450 1, 846 6, 487, 554 166, 895 
KOAPRIMNE TS Slee craic ors oraee cies caches, Ue LRA 6,820 231 60, 753 1,178 
(dn Cn) oon] 1 a Se BR 8,245 41 187, 600 2, 557 2,334, 147 80, 371 
(SADISH EGGS 3 0 een oe 1,185 Le ieee rity cere eas) ne eae Co 158, 370 3,137 
Hels, sfresh ...200-5c0----2< 24, 500 1, 180 360 16 221, 050 12; 683 
J OIL Gb TAKS |<). eee eae ee 8,972 SOY ee Sooteoeual ae ae eae 568, 920 11, 951 
Haddock,fresh............. 377, 880 6, 604 1,182,625 | 30,179 6, 642, 076 120, 315 
Haddock, is#lted <2. .0... 0.5 171,175 2,361 1,025 35 361, 164 4,677 
Bhake: PVeSD) = 6.2 ooh escceced 258, 990 6,381 2,747,885 | 21,300 | 16,824, 908 123, 208 
TDK, SHC 21-<-cels cscs cae 456, 195 4,878 5, 225 286 1, 950, 847 21, 683 
TS) pen oa 78, 650 5, 032 37, 240 3, 047 209, 771 14,195 
FeeMring #iveeke =) teehee sees 131, 219,350 | 317, 652 301, 000 2,085 | 158, 219,500 442, 357 
EFOVFIME SSAHCEG Locos 419. 766 6, 796 50, 000 400 2, 905, 166 37, 5382 
Herring, smoked.....0.-... te 165, 000 BOWANO Vickie cee See eeeS 1, 279, 600 30, 300 
AVEO ROT EN: SEROS Ea ke et eg et Eom py ein ba eed 114, 865 7,126 1, 390, 370 79, 590 
NIP GKEKE) Sah Ted asserts Saye hs ees soi meyer = rey Re eae | 333, 000 21, 900 
Menhad en, TURCET 0 ere ere ee (ee sek Were Se eh [en 900 5 240, 900 1, 805 
Menhaden. Salbeg sons. as eee eee ae SRE sed | PE a ea ee 5, 800 67 
LENCO, AYO en Se a eee nn USES eel ree a RR he Oe oe ie 400 30 
SE CLP MYC] OW a5 ais wii hates Sel cre ee cree tee ote | ele eee eee TT ace or em |e or 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. 

Bolloek fresh... --<4.-.4-2 | 1, 304,035 | $11,880 | 364, 100 #4, 152 4, 333, 372 $36, 729 
WOMOCK, SALEM. oo. as-c-2- = 216, 740 2, 548 | 39, 425 1, 028 1, 042, 999 } 12, 394 
PSOE REXEON A gee feds, wast con a a Seri | 13, 115 SEU. TM aed as ae Pee rece et eek at 60, 768 | 13, 394 
SiCWUI Duane Soeaeea el ee eee fet Ser ees See ee a (1 Sean a | 8, 100 | 56 
RIC A TOSI 2 sa arn a urerciercya ac 87, 599 3, 00L | 950 18 781, 399 | 26, 128 
SGN GSE Mie 16 (ae eRe ae eee T, 200 48 spocksbcecuse loadeocosne 67, 600 | 2, 831 
TH Obes cea ie i Accisoe eoes | 2 Pane ae eer pee eta | 1, 125, 268 | 103, 055 
Striped bass 160 16 aap yalls) 2, 050 
VENEERQOMUL. Sisal rae iciao ces cri peminte Srp ete |e he tiencre e ciiura dele ha. aare Reel See oe 4,700 495 
QA i Eun 5 BO ages erEeree ase Ne xpayaecixaere | eae eee aelcce s- lexan ee | 455 281 

PURE ROES ioe era St ara a SIL Sect he peel atone hae Onis a ete eas ecle tages et Awe hae 3, 550 132 
Sword-fish - 74, 500 | 5, 200 642, 784 44,613 
TROMICON spine er ees see oe OS IOOMY er MOB ESS Seagate se areahsteetes 2S cot 184, 549 2, 521. 
Whiting. 3, 000 nN 91, 500 147 
Refuse fis 20, 500 150 20, 500 | 150 
EO DSUEIS racic onc sicooe on -e | 2, 956, 908 252, 248 | 613, 800 52,795 | 142,163, 389 1, 066, 407 
Clomeminres hig et == <ciosteeee | 347,500 | 11,504 | 144, 654 8, 329 | «4,551,360 159, 269 
Clams salted sae. oc eecc ss | 108,640 ASD Sire aise etelorse | Aha teteh a trs 6 995, 200 3D, 217 
S@RE Gps $255 Ser 6 sas goe | 7,880 | Coe ee eee Pere Pan keer Te ¢ 114, 656 14, 013 
‘Viiiitatl 9G Be es LE i i | ey a ea (Re Seem 85,000 | 1, 000 d 85, 000 1, 000 
USHA Penea © ae oe re Bele ae epee eee oreed: Poa ie Reis ees ae eee Ree eee 16, 056 129 
PU WOUS ke ya Mee iaicicie sete 49, 330 599 | 326, 800 | 1, 609 1, 839, 622 17, 849 
SOG Geed. o phge 2 ome 7,834 489 | 22,200 3, 030 | 250, 329 19,510 
BROMPMILES Peas co ctoic. Se auis, see me Se, 5 395 2a |i Gate See [arse charred 7, 887 287 
ChE ei sera. Ae See Denes pe eceP oes ne ae |--a2--25--| 300 | 14 | e9, 300 314 

TO ties ae ee 141,584,618 | 733, 449 7,804,284 | 182,596 | 242,390, 371 2, 918, 72 

@ 455,136 bushels. b 99,520 bushels. ¢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 eels, amounted to 12,354,629 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 yalue of products taken in the vessel and shore fisheries of Maine 
in 1902: 



FISHERIES OF THE NEW ENGLAND STATES. 265 

Table showing by counties the yield of the seine fisheries of Maine in 1902. 

Cumberland. Hancock. knox Lincoln. 

Species. 
Lbs. Value Lbs. Value. Lbs. Value Lbs. Value. 

Vessel fisheries: 
HOUT GETS ee -lsrscicinie 290 $11 13, 550 $289 6, 300 $126) || Se eee cen s| emcee 
Herring, fresh ...... 835, 000 38, 855 375, 000 1,500 | 1, 620, 000 6,480 | 4,126,000 | $15,975 
Weminowsalted 22 ce| st scenes ccicelscse cick BOT 400) te O98" |= coca Hele ocin| sama ieic Gall wane era aeeete len aose e 
Mackerel, fresh..... ZOGHLOOT| MONE 2) Ree eeesce ee eee ota 22, 000 1, 400 293, 000 18, 500 
Mackerel, salted .... 795 OOO! lds QOOR Semen te teeeeins =e 4, 000 400 150, 000 10, 500 
ME MAC eT asst sete ee | homers cate cine eeeloen salen meine on coe clleee ences |Ssteeracies 240, 000 1, 800 
PROWOCK sa] see nee: 3, 500 Dt ee ees Satan ese ana | ae eaten wa leien ero lice ate nate Re ene 
Shad, salted .......- ZV ECUOOS a7) 55 Gases Saco risa Getcedadee ldsonesne 7, 800 371 
Shkalii, seeseaoeacemes 62,000 | 3,090 3, 400 312 5, 000 400 1, 800 200 
Momcodsessteen sss. 1, 030 BY BSosceeecna aeceeccs| saacreccecse accemtal neh asctecs| a caiaere 

MOtaeeeenscsecce ss 1, 328, 920 | 30,140 983, 3 9,199 | 1,657,300 | 8,806 | 4,818,600 | 47,346 

Shore fisheries: 
AE WAV CSaseeccsceee 3, 000 30 
Helse ter cme sce ees. 200 16 
Mioundersiss>.-2--=- 14, 925 320 35 25 
Herring, fresh ...... 188, 000 882 76, 500 360 750,000 | 3,000 | 92, 000 350 
Herring, salted ....- 5, 000 QO Rous 28 Sees [ioe See Hod pee aoe lone eek Sous aoa seee | eee eats 
Herring, smoked.... 98, 000 BONS sacceisas nee cee so lawon en ceeeale Baemene ee corso (aoe 
Mistekcere leer erareee| stoceica cts allle se episienll sacicscomicine ee emiemioc 700 A haa tees eaecl eeresocce 
POW OC Mee i ease se: 7, 000 Gil Bee ees ee aa 5, 000 3 120,000 | 3,000 
SCuilpintesesese see sen 6, 900 GRR eee eS) Reesenta ISheesentennl Gaee aren CeeStaeacenal Ssausene 
Shad ireshtacc: asa 6, 400 POT Sao ee Ss lect = eel eee ees = sae leraceniee eee Peer a aes eo ae 
Shad salted! 25:2. 7, 600 BPO A oe en aano ocaonecG |anoceneeaod Coes occ Is agers ave tape tives 
SMVeltee a hie seesceees 97, 950 7,017 100, 455 6, 963 48, 300 2,900} _ 101,135 7, 565 
MOMC OM a. e cece oceie 12,015 OT | soeecaacecs pecosmcdlscoseccdssellesssecco| 500 12 

TO CO Sree yaa 446, 990 9, 865 610, 255 | 16,158 | 1, 015, 625 7, 590 321, 435 11,161 

Total vessel and 
SHOLCEEep as eemeee 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: 
Miounders..- as. -- 20,140 $426 
Herring, fresh .....- 6, 964, 000 28,010 
Herring, salted ..-.-.- 591, 400 7,098 
Mackerel, fresh..... 521, 100 30, 352 
Mackerel, salted.... 333, 000 21, 900 
Menhaden .......... 240, 000 1, 800 
Polocks as: = 2esssace 3, 500 25 
Shad, salted ........ 49, 800 2, 046 
SHIDGIIG jeaSneeereas Rene nee 72, 200 4,002 
Momcodee ses seal Sak ona s 1, 030 32 

Motaleweeer eases ae ee 8, 796, 170 95, 691 

Shore fisheries: 
AIG WIVESiececsmccis. 196, 500 1, 090 
Hels eer enemeeas 200 16 
Hlounders\ee.--2 === : 489, 650 10,114 
Herring, fresh ...... 3, 500 25 180, 000 700 | 120,000 600 1, 410, 000 5, 917 
Herring salt cdiassae)/=2 -cisiss--l| eminent seco sie eeicclge ns neces eraesio cee 5, 000 25 
Herring, smoked....|.......-.. | evenarees sae 20, 000 AVON Sees eet ae eats es 118, 000 930 
Mackerel ssc-c25-/-2 400 Pi5)h nobeonoad meeroooe 5, 000 200 6, 100 235 
ROW OCK se aa tease ad esececiecee |cadecode||boosatscep ee codssd\lpcaeececdsllbcenooad 182, 000 3, 093 
SOUS 5655 See sepy| Ssocss secs [Seseeocellsadsononss|secpossrlls Socoenesellesouatod 6, 900 50 
Shad vireshit 5.22 552 1, 600 5Ot | Saenomecre les ceeene leneosccisos oases ae 8, 000 290 
Shad salted e- csc) sce mec: caer nec sees rs scclseeemene Jbbsesodode|lconaocac 7,600 320 
Smelitzet Beans eeee 7, 300 750 5, 060 i 0 dall eet ese ge nee mee 360, 200 25, 802 
INOWNOOG soeteacoeeccdlessaccuage||sgqupacd beouagcosellaaoosace Vemieiseiee al ppecaoe 12, 515 389 

NOtaleetes ass cseres 26, 300 950 207,060 | 1,787 125, 000 806 2, 752, 665 48, 271 

Total vessel and 
BN OTe eels ce are 26, 300 950, 207, 060 1, 787 133, 060 1,000 | 11, 548, 885 148, 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: | 
erring iinesh a sana eceee es ese ose e ce 365,000) #810970 Nace see =| das.c.0ce,- |= seen eee 
Herring, salted....-..- 47, 000 $700 | 1, 563, 000 16, 800 $280 
Mpelkereli.= sseecenesaste 434, 100 23, 240 33, 571 31, 384 1, 880 
Menhaden, salted..... 2, 000 LON e:c-meidas he ale cere.-Wethele ate laste Sod era ence eee 
SHAG eSNG. | semmero 600 7 BEERS eae at's Sccrsel (On mal eae ely eee ee (Re Secece 

TO tA 3. G:< cia drew <.seee 483, 700 23, 975 48, 134 | 2,160 

Shore fisheries: | 
IE TUVES Mies Ms) Mm oe | Stone eecalsenem coalesce eee eee (Seeenace 250 $6 5 s-crers, Super eee 
Iennine SireSNen occ. cect cement cee boeectancne| secee Reese | eae yA al aerate Jeemanece 13, 500 190 
Herring, salted....-... 20, 000 150 66,1600 45 OOD Nee secon bavete eee | . 42,500 688 
PETES TIANA 2 EO OUNO le acre ne tel encteoxere cectaaeyl arabe are eter nll Srerart aha ae Coe eee AC | Creve rc uenel| eto ara 15, 000 240 
Maekenel=s=s Si-cs5cc oe 26, 500 i174 OOM s seciek Smee et ceee cence ee ree ne 2 | 900 45 
Menhaden, salted--.... 2, 600 A (SS ee enon ain WlsiaheiSiarasa illest oSeic | clots eae See 
Ghadmdreshi so. 2. ssn. a. 6, 900 ROBE Ge aa ad eee nee 12, 400 589 1, 600 64 
ShaGysalted 52s .ceas.. |eetoadiensslaceeeeeene 5, 000 | 220 Wee ee ae Jece cece ele ee em en ees |oc ee eens 

SS SSS | a | 

APO GRR. ceudhe't oe Sehs 56, 000 1, 895 71,600 | 1,220 | 12,650 595 | 73, 500 Ue oee7/ 

Total vessel and 
BOVE e555 eee 539,700 | 25,870 | 2,033,171 | 35,104 | 12, 650 595 | 121,634 3, 887 

| 

Lincoln. Penobscot. Sagadahoc. Waldo. 

Species. 
Lbs. Value. | Lbs. | Value.| Lbs. | Value.} Lbs. {| Value. 

Vessel fisheries: 
Maekerel ....2.---.... 61, 700 S354 50h Berea cten | cccte acer 10, 850 SHAD fs ccrece dasa eee eee 

os  — —  — — 

IIe Gall eee eecerere 61, 700 1 Otel fesehchee easey (es es | 10, 850 545-|. we sse sen Someta 
= —— | _————————————— 

Shore fisheries: | 
Alewives, fresh .....-- 800 7) 08 eat ar pce ae (eee A lee | We tm EE |e Sare Stele cen ee ee 
Alewives, smoked .... 8, 000 N17 [eee nee a pep mere Sete le aN ed earn rl Ne Ss sllscosecec 
Herring, smoked...--- 1, 600 TBO A) SiS 2) ean ase ees | ane Seca |b edveuelscelts Set eee | eee 
Mackerel) ise e cee os 3, 000 ZOO Se eee ceee ll era see 3, 000 55 |... sees eee 
Menhaden salted. sill. cose ails cee anctatinercer crete | eeiecaiae 1, 200 VT. |< smeb dn eerel stamens 
Perch, white ........-. 400 30':| ... ..tacaeeteeeeeee 
Perch, yellow 450 30 ec cne Se Cee 
SPM book oS ahs eek? See ara tenes eel Feeney certs =| | Meier aye opera el Uiatesai esrb YL eat Ss 7A [Ol be ees eA ee 42 $9 
Shady -freshrwecc.Secase 7958007')) (3 08D cna. cease eee 
Striped basse... 22... 6, 050 B80) cake, Seven cell eerie ete 
StUTseOn sacc-n: capac alee sete euceemers Nemes eceen| Gomera 4, 200 47D: | 2 Resctisenie teres 

COMIBI 2a sere een eee eee eS CC OERCE eles eee peel ener ene 455 28. toe. pom teemiseiaers 
DUCKOES A SNis se ccc ese ck ciomercd walla cee ckeme nl sepecee eer lee canes 1, 000 3)! | sess Seer 

TROPA ARe Ao See eee 57, 500 1, 950 2,184 471 96, 055 5, 048 42 9 

Total vessel and | ed 
SROTCsonueme ried wen 119, 200 5, 400 2,134 471 106, 905 5, 088 42 9 

Washington. York. Total. 
Species. : 

Lbs. Value. Lbs. Value Lbs. Value. 

Vessel fisheries: 
Verrier RIMES Us ee ee eee ene 30, 000 A B3il( On| eee See eel teres a sae 395, 000 $11, 285 
Herning salted! saceskiececsese 14, 800 DUG WI Fersactncwe all Geometers 1, 641, 100 20, 855 
TIES e vr Pea argent CaS Cee lle RGU Ale Re UST hes 81,200 | $4,450 652, 755 36, 815 
IV CHT REM. “SHULCOE eo ceracecrcteremare stl cercia wie mcrsyere rey cll Saaie la hacra re Suse ie ever ees aed | nts nie roe 2, 000 10 
PTAC MESH oe se te creer ten emi iailieene eae oe eee [Ros bane sses =e scans ss 600 25 

MOT eee tiicmeer dees wisehioce® 44, 300 526 $1, 200 4, 450 2,691, 455 68, 990 
——— ——_— 

Shore fisheries: 
Allewnwes) Treshi 225 jacqie shoe ema esate ee oes elle eyes oa | Seren epee ste ie ere earn 1, 050 26 
BAL @ WHANHES: Hsia OIE ial RS ES I |S St IRN Spe eg st 8, 000 175 
(Loy 153 Xk) 9 Uienenpa a cer pat Daten ml RSSEE aa ge fe eA 1, 000 28 1, 000 28 
(CLOTS SENS o tate Ae eee eke rat nD eatetee mya eee ee oo Sg 1, 500 50 1, 500 50 
Herning streshissas. sc eecesnccaa| 600, 000 6, 088 138, 000 860 751, 500 7,138 
Mennineasalted S522 secon eee | 342, 266 5, 700 50, 000 400 521, 366 7, 938 
Mlerrings smoked) Socgec can seces Teese eho ee Sve) Smee etek = OUR ere eneate Peter da area ee 16, 600 370 
DUET OES) oe) (RIE ER ee a eS ey ay ete cates 27, 300 2, 385 60, 700 4, 285 
Menhaden, salted .....-...-.- eee sie eee Beeteeeeca fassnbecureolscacemdas 3, 800 57 
Ieee AAT eer aeRe een eras soc eetaoera Sonloh ee scl |sacesocadkaaclSaanaeeoas 400 30 
Perehviellow wera sac cee cecal Ses ee cree eee re ese erere nicl l te teterei= ete octet feiers/el- Seema 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. 
Suilbos Ose gee ates aera 2, 202 ROOT ae erate | See ee ares 4, 378 $1, 029 
SHON ARES eer neers nena Ss te $6, 000 3, 460 900 $15 230, 800 8, 793 
el TeL Ceres hin’ - = - eto Me cio a Se 1, 200 AO pein Spee eetoscen cess | 6, 200 265 
SIN GM pert tee so es Seka eas 33, 000 21650), aces cote eens | 33, 000 2,655 
DUI PROWPABSS «= os <<< cccje Sate creenie Eee Rec 2= Spo abenE|| Ss. ses Fodeea joecoscceae! 6, 950 990 
SUMMETECiN OSS Goat ar SSR ER cos Me aR ne N a meted =m mtn mae | meh ee eee area |e ea Ba) 4, 200 475 

Glaiwpee PS Aen oe ciate Ak on apie dow are: |(eteis aie w [oka emer el sess | aeceioacan| ease sete 455 281 
SUG SU eee eee Ss. Specn gece aaa e meee [pecniren ls | omioaienn |e 1,000 30 

UNG Se Ae 8 ee ee SR 1, 064, 668 18, 497 218, 700 3, 738 1, 652, 849 384, 645 

Total, vessel and shore....-.. 1, 108, 968 19; 023 299, 900 8,188 | 4,344,304 103, 635 
! - 

Table showing by counties the yield of the fyke-net jisheries of Maine in 1902. 

Cumberland, Hancock. Lincoln. Total. 

Species. Se | 
¥ Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: 
DUO ON ICS (21:5 ee 11, 000 $275 4, 900 LOB be repteorcasrerce te  teserce nec 15, 900 71 
CUI ME ee soe goers Se tecromyal|s wice hierar |elew ae Ok 1, 200 (Spo ehRa tea eae Rae 1, 200 6 
SYEREN Fos Cope pees ee ns eee Get RES np cedar em ape Oo [serene eel bev ota Aa 500 $60 500 60 
PPro Ghee a oe See SG As Pee ALR ba SAR ae LAU ha A os A had ad a 16, 800 160 16, 800 160 

TRO Sete se open eee alals 000 275 6, 160 202 17, 300 220 34, 400 697 

Table showing by counties the yield of the pound-net, trap-net, and weir fisheries of Maine 
im 1902. 

Cumberland. Hancock. Kennebec. Knox. 

Species. { 
Lbs. | Value. Lbs. Value.) Lbs. /Value. Lbs. Value. 

Shore fisheries: 
Alewives, fresh ........- 30, 600 $215 112,683 | $1,182 | 2,500 $30 9, 000 $180 
PALE WAVES, SIMOMET 15. ceils cei sern| cree «perc QaXPaOin, Wy OTA ocisccteial| eecreicinmre 105, 000 2,100 
IB eber tis setae cen ne Sect 4, 600 PIB ip lace ctogeselervorcrureenl nbs ata siete se leie cis etevaialltamsraptarenel | wie tee meter tere eae ote 
Herring, fresh... 2... DHSVBOO TI dean (Sito 2 25) NE SMSSON ee elias Seeks 5, 045,625 | 20,1838 
Herring, salted ......... 61, 000 Lhe ie She soot Eee eo Soe racine peor 100 4 
TRL N 1 225 (2 es ea eee 79,800 | 4,345 5, 700 
POUGCK -TreSh. vs 2 Seis oe 22, 700 Ua ae! Sete a 
(Siilucnsaghh 6p eee eee eS 95 13 23, 308 

9, 400 DDO Peloctee iat eeleinceene 
38, 700 300 31, 146 

wee mew teen oes eas 

6,500 200 4,100 
88, 500 dh tay ie See gee 

565, 695 USTHHTL 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. 

Shore fisheries: 
Alewives, fresh ......... 2,500 Pa Dialie sshepecten la cere es 73, 500 #579 | 9,100 $91 
Alewives, smoked....... 53, 600 ith FURL S| eerec erasers lee 100, 900 2,051 9, 850 185 
TBD IEE tel Jn is Ret a een ew ge nes UG I 38, 150 LEQ Male a poral tee sores ee 
GE EL aR ayer ae eee alate cel os ence | Sxcre re a lppcnapanct cies | MERE ae eee [ace aaa BRL Hohe 150 3 
EU MOLES braytaie eer mete mem cnc cc idl nes os cal la cimerion | aeeememree 3, 000 S07 eas | eee 
Herring, fresh..-........ 
Herring, salted.........- 
Matekenel eo we io sa Soemene 
WPOllOGE, ALESHA sons 2 cnc 
Pollock; salted. =. .5-ccs< 
SS EU RUENONM pes hrtestcte yorereereeareo 
Shadetinesntes.eenc cm. es. 
Shadmsplitedsesssccescccs 
SINE] Hepeeenan- cee sacne an 
Sinehoyelol once ee aA 
Sturgeon .......2-. 
Suckers #2 cs. sae 
MOM COME Sess oxic cram 

POTAI Me  aasee ete e ae 3, 960, 200 | 25, 282 294 65 1,399, 266 | 24,656 | 40, 604 4,721 
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Table showing by counties the yield of the pound-net, trap-net, and weir fisheries of Maine 
im 1902—Continued., 

Washington. York Total. 

Species. = 
Lbs. Value. Lbs. Value Lbs. Value 

Shore fisheries: 
Alewives, fresh ......... 55, 500 $405 8, 720 $107 304, 103 $2, 784 
Alewives, salted ........ 202, 500 L070" |noccncmes eel ee cee 202, 500 1,075 
Alewives, smoked ...... 42, 000 805)||- cence coseecleeeenceeee 406, 500 7, 830 
Biutterfish™-s4-.-e- Naa 4 ostacas peau btaonceancanc 30 4 7, 780 382 
COM nee S Sane usee secs cle Pee ete ceiccebcnleaemecue secs 109 5 250 8 
CUNMETS eras sate Salee wine ol | eles e eieraes em eellcineeecceinciee 20 1 20 1 
MloQumdersesesseseeacsese 1, 200 BGu| hate es |e ae ee 4, 200 66 
Herring fresh: 22 -5-= =< 124, 378, 850 296, 777 35, 000 425 142, 428, 500 375, 570 
Herring salted 2 ssc-co-- 63, 200 oe Uil paoceraecaoa| laadeaaecre 146, 300 1,616 
Herring, smoked........ 1, 145, 000 29) 000) | Eee e Senne acc cmseee 1, 145, 000 29, 000 
Mackerel enc. Sasccictes aes clases cicivinis #si|/semeetcisics ee 1,215 81 149, 565 7, 893 
Menhaden’ 25. scnsstccs|esccesseecet ce sicteemeececes 900 5 900 5 
Pollock iresheneseseees 38, 080 380) cases ssteincie|emiaemeene 86, 780 573 
POMOC RSALTCGL Woaye sot oe merece sete aillemiess serie ise ace aoe ee serere eerie 6, 700 200 
Salm Gnas Peace cere 9, 458 2146 oP aoe eee wees eee 54, 930 12, 035 
Shadeireshesecseeeecesee 1,575 69 50 3 642, 475 17, 018 
Shadtsalteds=snccseeacs: le AER CDCR ir) ACE SG Ser asl neiseia Hoe ome apocsete 4, 000 200 
SIMEliiaee ew aoare sisceic sale 162, 930 NG FASOW | Goaacac ae tar openers cee 208, 811 21,174 
Striped bassiessosa's seis alsie'si<ise cts arecsreisial| crores sence llaccsysiesistersiewleeleme mri 8, 505 1, 032 
SUNT CON Soc sacle ctes case ee lece enc meceweae|Osacaacnineal seteeneescen lessee sees 500 20 
SILC RES pe Syste aye yaw reve eis eee yete fcceseie tat are te et irs eetie seat | eee ecco | rere aries 2,550 102 
MOMICOMS Sse onisee 31, 800 m3 ats es Sele es (etait orga 42, 900 616 
Aidan pal siea ee ae ene laosecnoosegeoo|2Saacoadease 3, 000 12 91, 500 147 

| reed } ee 

otal. soiceseesezestene 126, 182, 088 348, 368 49, 035 643 145, 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. | Sagadahoe. 

Species. r 
Lbs. |Value.| Lbs. |Value.| Lbs. /Value.| Lbs. |Value.| Lbs. | Val. 

_— —} ] 

Shore fisheries: 
Alewives, fresh :...|........- BOS) 000) P25 265i | eeeemiere |e ore 62,000 | $308 
Alewives, salted ...].......-- 48, 000 BOQ as Sacse cali ae sic ote | sete eee 
Alewives, smoked .|......... 12, 000 200) 5.520 callecescc ose eee eee 
Mlowund@derss-ceessces 2: 200]. SGQE Vso cere weiss ccinwicre | aver eraceiell nec oie aller sieoletove lle rere yenate ce | eee eee 
Henning ses e- 240,000) |) (660) |< s.c-.<)arec0| 2s obit -ecisisic = =istel| se ee Sell leisiemicie lel ee oe | See Meee 
Smeltresccsce<ececiss 69, 200 1,300 150 | 35, 360 /$2,968 | 3,875 | 365 
Stripedbasss2e- aelecmoscser 100 DH Bees ce |\s/yatcehere | Srevererssera teers 
Momcodsteweeeeeeee 15, 900 1, 200 40 | 8,500 113 | 7,000] 188 

pause a Paes ee Te Z| haa 
Mota steasieestacee 327, 300 | 425, 600 | 3,167 | 43,860 | 3,081 | 72,875 | 811 

! | 

Waldo. Washington. York Total 

Species. 
Lbs. Value. Lbs. Value. Lbs. | Value Lbs. Value 

Shore fisheries: 
Alewives, fresh ....|.........- eters ute ers 43, 000 $305) lnaseeces eaceeeee 498,000 | $3,010 
Alewives, salted .../.......... fe aeeeaee | 452, 250 2 TOMES Bae Saeco cece 660, 250 3, 800 
Alewives, smoked .|.......... ee 72, 400 il) 485i let ene selnemeericts 105, 350 1, 897 
Hlounders: ss. <<-2 800 $8 50 Di la etarerate etal eae ste rerete 3, 050 34 
FLO TRIM Sys) so rear Stee etek ise sles ae 6, 030, 500 TRAIT Omereeoca mons auee 6,270,500 | 14,437 
Sila (Gioles saree eran SO prnecl sel lsarecrscr 200 20 oscars cceillnoeermiace 200 20 
SHadie tense vetoes eet se loca ces 24 DW arate nomicere poesloeos 24 2 
Smelt. sseaseeeceawes 30, 466 2,659 80, 520 LORDS Date Sok letorctepsetoe 231, 821 24, 208 
Stripedsbasseaes ocea pee sceeea obiecscs creel cratsteereiais open homme | merteteeiseicl| boas atarets 100 12 
MomGodhs sasecescce 17, 195 292 48, 100 4a rateeia ne oa eieise sects 100, 195 1, 213 
Mobsters) ssccaseecse||sccte so can|eer gost een. ce onaslemiserecee 500 $50 500 50 

TNOLAlere ease eee 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. 

H | | 

Vessel fisheries: 
Watsfishvesce om ae TEES 00) hS383) Re posascod| Saosess 1, 083} $52) 3951 00se S195 Reeeeeleeeeee 
Cod, fresh......- 1, 304, 800. 2, 303) 1, 193, 218/$20, 1501, 899,113) 29,310) 950, 200) 23, 169,11, 500 $230 
Codi salted: os. 2 sa. sccec <ocs|s22- = =< 4, 394, 402/108, 645) 207,602) 3, 841)1, 053, 300) 31, 565)...-..]....--. 
CUMMETS ees ercinell w= ce cionee Sea eRe eee aercal eens 633 D2 |e smcte mer paras seco | aes cel eee 
Cusk, fresh...... 545, 050) 8, 292 91,216} 1, 089|1, 088, 684} 13,290} 196,260} 2,269/......)....... 
@usks salted seo. ccnec caren \eoseeoe 106, 165) 2,261 46, 520 (AY Beeeconer SSesGna tmaccs Geacebe 
Flounders ...--. 3, 000) 15 5, 300 111 333 LO ee sae cia- ome ee heeceelenestee 
Haddock, fresh -| 1, 763, 250) 85,832} 167,012} 2,058) 536,974) 6,535) 333,250) 3,837) 5, 000 100 
Haddock sallteds| 25224. s.5-[a--=- 101, 359] 1,249) 68,305 Tih ae er esa lane oe eecace Weseerae 
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 
Hake, Mee | AAA A ee See oeeeee 1, 163, 839) 11, 948 94, 588 S2sd|evevetesinaiaval|ners saree actos | etereretere 
Laila Gee aetae oe 27,705) 1,381 22,065} 1,717 9, 363 664 5, 580 Ab | Sees eee 
Pollock, fresh... 451,975] 3,978} 200,854) 1,765} 530,892) 3,248} 131, 000 820/11, 000 110 
Pollock, EME el eM 660, 674) 6, 633 7,010 70 3, 800 B5|Poccc ol seeeee 
WGIVeTSet eee ene sas 493,125) 3, 883 139, 380] 1,856] 858,412} 5,096) 143,200} 1,1384]....--|....... 
BS OUMCSeeeere eee 61,421) 38,1538 39, 185) 2, 991 45, 684 4, 207 Pao) PAU ema ral GQ Sees Ss eccos 
MONSUCHe Recess ce o= eee sacl oosee =i 4, 632 NDNS Beer Boadal ioe seral |S ononnocs nssees5| aeeeon| obehen 
HENS Reh oan cess eee Oneeooe Sena Casenernod borsears 4, 806 Gt EBSA SE ae Geese eesncr neers 

Motel senses css 7, 182, 176/106, 060/12, 341, 571/174, 442/7, 085, 248) 87, 790)5, 451 100 83, 190/32, 500 540 
——SSS—— ————— ee = 

Shore fisheries: 
Chisisa-eadosooe 146, 700 Olas aoe saseer S 2, 900 3 D7 NE eEse eerie Socsod| Sorsaeo 
Cod, fresh ....... 1, 262, 400) 20,911) 1,050, 100) 19,785) 575,215) 8,434} 224,900} 5,947/......|....-.. 
CodMsaltederere.|Sis-osmeec|toece ee 104, 000 9 Ha} Sdensoacal Coleeee LOL 6003 /S0lnen ees | ees a 
Cusk, fresh... -:-. 125,500} 1,572 5, 900 84 86, 292 470 3, 100 By Meese Sacemc. 
@uske salted): s26 eck asec cilecsoms)= 4, 000 SO eects essere 500 12 cree eller atake 
OuTderswe ees owes cee a eee Ls 9, 900 VOB eee a heel e eel Seo aeecee rans sac] ocee se soereee 
Haddock, fresh -} 1,050, 500) 17, 564 510, 400} 7,280) 488,185} 7,389 67, 900 by) Beene eee eise 
Haddock salted:|s se 252. -|s---5-- 16, 100 WB \cceeesenelisione sere 3, 200 1D 3 yaiars ail eens 
Hake, fresh..... 596,300) 4,390} 595,507} 8,310} 861,160} 8,240) 72,100 680|0o2 Sool meena 
Fake vsHlted’ssae|secss eels sccses TESCO GAG bel aco Seadallasosanc 89/400) 32) V45i ee eee mere 
Halibut Sees 5, 705 458 17, 333 971 3, 030 229 600 45 Ec 2A ee eee 
Pollock, fresh... 608, 650) 3, 937 238,100) 1,657; 134,116 672 33, 650 25D) nasser ete 
Pollock, SHltedieleiecas soeelsees Seat 47, 000 ATO Sepak warn sce eete 585200 |e 275leeeaee |nceecse 
Snrelitpeseeenn ccelesese teenies secs 98,686) 9, 869 21,300) 1,539 hoy 200 | eles O41 hee ee | meres 
MOMSCOGiss5 a2 --|osesSeece =e cee jsancocoasallcocadac 11, 100 jb | eee oreo (Serer asc 
WVETS hse aes ect 72, 800 582 36, 380: 521) 149,795) 1,993 17, 500 140) 225.56 Secmcee 
Soumdseesecence. 8,415 387 17,021) 1,091 17,314) 1,388 9340) ede Os eye | seer 
FRQUOUPCR Se ae ssc ce ein celleesmece 500 NS |ecaecsee seco 2, 400 WHO) 2eeo| ees. 
Fir Gee e Ne elgescalle iews fe Sere Es eer fe ee Nh es 11, 250 A5iA= 1 See eee 
Oils Sa SuescH Sea ocee erage | GeSnea CSreisae sr aceasta Ome Sma Sree 9, 000 300|tee cles 

AO taller sae 3, 876, 970} 50, 552) 2, 890, 927| 54, 610)2, 300, 407) 30,587) 773, 840) Dlg hUS| (taints Jeececee 

Total, vessel 
and shore.. -|11, 059, 146156, 612.15, 232, 498/229, 052)9, 385, 655,118, 3776, 224, 940/110, 893/32, 500 540 

Sagadahoc. Washington. York, Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: “ 
Camishe eer. DOKOOO TH aS 1208 | eee eee eees | Senses 82,250 | $1, 498 298, 333 $2, 730 
Cod) imeshbeaeaae- 167, 500 2,790 142,132 | $3,115 820, 950 22, 894 6, 489, 413 129, 961 
Cod; saltedesoso|2 seca osc kecss 468, 400 | 11, 758 8, 000 315 | 6,181,704 156, 124 
CUM ers eae se es Ree eo eee eae acl seein es = =| Som eise Bal isatisemioe esis eae tese ed 633 22 
Cusk, fresh...... 27, 200 370 745 16 178, 850 2,429 | 2,128,005 27, 755 
Gusk<saltedeeen cys 2scseen lecescces 1,185 Dale rseeer Fara mctaescmins 153, 870 38, 045 
MIOUNGETS ie canal= ssc ccaes|eremels 2, 006 GON ee Eee 10, 639 196 
Haddock, fresh .| 71,800 | 1,085 (PRpee) ae 7Als) 899, 980 24,162 | 3,849, 488 75, 269 
Haddock,salted.|.......... Yeeisce 100, 875 3095 Seow seal eeteeee 270, 5389 3, 3387 
Hake, fresh..... 243, 400 1, 990 100, 008 2,266 | 2, 682, 835 20,507 | 14, 226, 909 94, 654 
Hiakessalitedieece|nas cmeceas lisence 369, 195 3, 708 2,100 155 1, 629, 722 16, 634 
ali wtverse. cee 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 ssaltedie|isess. cee seee soe 125, 240 1, 533 1, 900 75 798, 624 8, 346 
Refuse fish soeasd bacdso cade lGGuoGacH lacboreahorel anoceros 20, 500 150 20, 500 150 
WHIVERSS -tiachice ace 30, 900 262 17, 630 185 276, 800 1,359 1, 459, 447 13,775 
Sounds =e seeeee 3, 640 313 6. 814 358 21, 700 2) 955 196, 654 15, 123 
MONSWES were cal emo clone ciecles 355 Q)  aaciajciscl = Sallliowiee steele 4, 987 124 
THEIR TROD) ban ca Solan Sceatns | Gdes noua SoeoeHoEsoo Eacaraaa raberoncecs Soapececse 4, 806 84 

Totaly etess-e 601,115 , 281 | 1,584, 830 | 30,950 | 5, 229, 475 81, 272 | 39,508, 015 671,525 

Shore fisheries: 
Cat-fish OO Beech merase eae 16, 500 294 186, 100 WPA pe 
Cod, fresh 5, 935 347, 982 7, 472 496, 850 11, 250 4, 409, 747 79. 734 
Cod, salted 100 111, 000 2, 850 34, 950 1,451 354, 350 10, 721 
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Tuble showing by counties the yield of the hand and trautl line fisheries of Maine in 1902— 
Continued. 

Sagadahoc. Washington. York. Total. 

Species. ; 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries—Con. 
GUMDIMVO TS) erst art tere | Seo Pic serse/= yl aero crater tate Soeetolatens ll afereroeneteT= 1, 700 $55 1, 700 $55 
Cusk  ieshs. 24, 100 $300 2,500 $25 8, 750 128 206, 142 2,616 
Guske sahted 22 st |e oe cea exerneie eee ne ne ceenedince | exis deeatets | sammeee tere 4,500 92 
PHISIGH on eel unases leeene Gaeta Va an MALS Dace en | aeeS e 360 16 360 16 
PV OUMCENS) eecneale com acer Wee Rae 3, 716 12 Ss ake Seneca See See eee 13, 616 310 
Haddock, fresh - 87, 300 1, 055 305, 658 4, 889 282, 645 6, 017 2, 792, 588 45, 046 
Waddock salted s|.cc2- okie. Serer cvey. ore 70,300 | 1,052 1,025 35 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 3, 125 131 821, 125 5, 049 
Lab teee eee 825 75 29,900 | 2,109 2, 830 284 60, 223 4,171 
I (Wo) ef ey cay ates el ee eed regener Fee Se Oe Ply 150 10 150 10 
Pollock, fresh...| 105, 800 674 | 1,136, 682 9, 529 164, 900 2,142 2, 421, 898 18, 866 
Pollock, salted... 3, 450 135 91, 500 1,015 37, 525 953 237,675 3, 848 
BUNCE eT eshte opener ealenes selcien 1, 260 SLO igs Ss Sawin cee] 2 seek talon 1, 260 310 
Spa aye" lines meaeerss marge DO FDOO Ul oy ehOO ev arse Seceerael ens aeee ee Ses ee esea eee pry: 218, 736 25, 154 
Snsvoxere lapse eeee |e ae See Ss ree allesareoseralbeedcace 160 16 160 16 
TRO MARCO Gaya are Wane Sate ice a seer poo read Sayan = aire le serves [cecdee ie tevose te eto ere ee 11,100 111 
MEI WEIS =e creme cae 22, 000 174 81, 700 414 59, 000 250 380, 175 4,074 
DOMMES: weniceoee 4, 065 306 1, 020 131 500 75 53, 675 4,387 
Roy m\zamessh ee Eee Sete ene | ree e iere eer ate Oe ee ee eer ataecosaccce 2, 900 163 
IRISH OCS shes ose lee ssc crass late once oSel sais Ser aerate eel scolar eres cl sesisseate arereell eeaeyeretere rs 11,.250 45 
OS eas 225s isco oad Soe soe tals cebicnideuel Meeecene 300 14 9, 800 314 

MO tal so Stee 998, 690 | 13, 685 | 2,379, 200 | 35,193 | 1, 167, 320 23,944 | 14, 387, 854 236, 274 

Total, vessel " 
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. 

@unibetilan Wisse ed cece ce cee enews 10, 200 O00! ls saemee he ewes see 10, 200 $650 
EAT OCA seenattarcn : coadaeccic oh etubionuiaae 9, 900 495 10, 600 $284 20, 500 779 
JER) TOD CIE eS eee eee wenn apres et Sete 3, 500 BOO) owitcsees ehemalEeeo se 3, 500 350 
iC olin tae ee Seer e ee Soca lok sciences 24, 600 if SSA Br Seyarte-ac eel te crereiare eee 24, 600 1,848 

TSO Poul ie ¥- rs apstons SOs oera seers oa ae eee 48, 200 3, 343 10, 600 284 58, 800 3, 627 

Table showing by counties the catch of sword-fish with harpoons in the vessel fisheries of 
Maine in 1902. 

Count ies. 

Cumberland 
Knox 

York 

Lbs. Value. 

| 

522, 970 $36, 376 
34, 814 2,437 
6, 000 300 
4, 500 300 

74, 500 5, 200 

642, 784 44,613 

Table showing by counties the catch with cunner traps and fish traps in Maine in 1902. 

Species. 

Shore fisheries: 
Alewives 
Cod 

Flounders 

Total 

(Oioueeel eee wee are ey Le 
BEEN, Sst eaceo reser hes crnetonerateele 

Cumberland. Sagadahoe. York. Total. 

Lbs. Value.| Lbs. | Value.| Lbs. | Value. Lbs. Value. 

Been maree ie ofall s Cramer ators 7, 200 BAS) eames See elles ore 7, 200 $45 
eat eine lbh ome esse nie mets eee 2, 500 $50 2, 500 50 
BUR ol Gia Se esas eek. 5, 100 175 | 58,400] 1,100 

550 BD x. gaked oak soc ceed ta emetihe me ek ie 550 35 
1,125 PAO bs arti anperrn Meyertemrjayeiral | vcnemenia ooo Haramerevinzia a 1,125 50 

54,975 1,010 7, 200 45 7, 600 225 69, 775 1, 280 
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Table showing by counties the catch with hoes and dredges in Maine in 1902. 

Species. 

Cumberland. Hancock. | Sagadahoc. 

Lbs. Value.| 

Vessel fisheries: 
Clams, fresh .... 
Ciams, salted ... 
SCALLOPS. ~ 22 ee 

Shore fisheries: 
Clams, fresh ....| 
Clams, salted .-. 
MCONMODS.sasscece 

Total, vessel 
and shore ... 

Lbs. Value.| Lbs. |Value. 

139,446) 7, 78d).2....-- 

2, 545, 310) 87,473 

79, 000; $2,.370).......- 
2H (O00) A Wea Ss. wi ccie | 
83,440) 4,240).0.0..-. 

79| 1,726,990! 51,305) 573 
| 748, 560| 27, 830|......-. 

69,760) 8,338 

15, 130| 207,700' 6, 882 

5 952 
Res 57,000| 930 

2, 684, 750| 95,208) 573, 576 5,780) 207,700} 6, 882 

Species. 

Vessel fisheries: 
Clams, fresh..... 
Clams, salted .... 
PCHMOPS ssc os 

Mo talhes wee. 

Shore fisheries: 
Clams, fresh...... 
Clams, salted.... 
SCanlOpS hacen. 
WiHtTeS <i coco e 

boli) We ESE ae 

Total, vessel 
and shore ... 

Washington. Total. 

Lbs. Value. 

347,500) $11,504 
108, 640) 4,132 

7. 880) 985 
ee ie se aa eeal}isie ccc en ee + 

464, 020 16, 621 

Lbs. Value. 

102, 600. $3, 120 
27, 000, 1,125 
33, 440 4, 240 

163, 040 8, 485 

4,448,760 156,149 
968,200, 34, 092 
81, 216|0 | Oh77B 
$5, 000, 1, 000 

5, 583,176 201,014 

464, 020 16, 621 5, 746, 216, 209, 499 

aTaken by hand. 

Table showing by counties the catch with eel pots, eel traps, and lobster pots in Maine in 
1GO2. 

Species. 

Vessel fisheries: 
WEIS ee Comerica 

BDI S eee nrersatels 

Total, vessel 
and shore...,1, 004, 550 

Cumberland. | Hancock. Knox. Sagadahoc. 

Lbs. /|Value.|. Lbs. Value.| Lbs. |Value. 

135000) F650)... . 2. 
809, 245) 70, 596) 304, 067 

5) 822,245) 71,246) 304,067 

aero 2,700] $200 
$11,575 12, 250; 1,100 

11,575) 14,950} 1,300 

52,433. 755 

2, 439, 445 

5, 690 284 4, 000 
204, 417)2, 688, 352 

| 

824) 105,000) 5,525 
98, 245) 187,600) 18, 193 

| een we 

204, 701 2, 692, 352 99, 069) 292, 600) 23, 718 

61, 690/275, 947 2, 996, 419 50/110, 644) 307,550) 25,018 

Species. 

Vessel fisheries: 

Washington. 

Lbs. Value. 

144, 795 12, 031 

144, 795) $12, 031 

19,300) 2,100) 1,475,857; 131, 461 

Lbs. Value. 

17,700) $1,000 
1,458,157; 130, 461 

t 
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Table showing by counties the catch with eel pots, eel traps, and lobster pots in Maine in 
1902—Continued. 

Waldo. Washington. York. Total. 

Species. iF a 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: 
Wel sete sa on ce) Scccetecisc | ssltetelaieis 24, 500 $I), 180) oe cos cryeeva | Sacto 154, 040 $8, 273 
IZODStersi= =.= - 6, 562) $764 2, 812, 113 240, 217 594, 000) $50,645) 10, 704, 732 935, 896 

Totaleaseseeeee 6, 562 764 2, 836, 613 241, 397 594,009} 50,645) 10, 858, 772 944, 169 

Total, vessel | ; or 
and shore... 6, 562 764 2, 981, 408 253, 428 613,300] 52,745) 12, 334, 629) 1, 075, 680 

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 the salmon fishery of Penobscot River and Bay 

in 1902. 
— 

Veirs and 1: Boats, scows, a 
Beene ae pe. Gill nets. a sure Total 

Towns. em- | ASCOT invest- 

ployed. | xo, | Value. | No. | Value.| No. | Value. property. ment. 

Brooksville(Cape Rosier) - 2 6 $4.50) | Beseterers| lactate = 2 $30 $115 $595 
iBUCcKSpPORtess se sels -se1-ei g) 13 chil Saooclanasoece 15 271 325 1, 426 
Castine es aecceae snes eee 4 4 210s faaas e|(Serstecices 5 59 15 845 
HMamipden’ eas. --s sce Bir aseminal aSes ccitece 5 $25 3 Lonlaseeseeere 40 
ISIESHOKOM pee macisaaeesee 3 8 BON Wesco soonosoc 3 60 57 477 
in columvalleseeneessceveese 8 13 (Haye paeeeal seco cscs fs) 80 200 895 
North portesscce.2ecase 42 3 12 HU een leceacace 3 79 80 855 
Orland ss eee kee. eee 15 23 p(y merece pseseeac 15 150 50 1, 805 
Oxrinetoness eee css 3 2 120 4 50 3 85 25 280 
Renobscotweneeeenceescse 16 20 TAOS Mee eteleeetne tice 34 620 350 2,375 
DEAlspOnineeecerices 4 6 OOM yereeeelaticletsicle = 6 160 100 1, 360 
South Brewer A Neceagellasnogcss6e 10 50 4 AO ee senieeiate 90 
Stockton and Prospect ... 15 20 POO le cdcad\iaesogosa Pet 523 430 38, 453 
Meronaic-o.ce55.cc8sa55se~ 24 dt 2805 i|-erstais o] sinrerete stele 38 vant 630 4,146 
WHITtenponties.--esa-ssee 5 5) 200 1 5 11 235 100 540 
Localities above Bangor.. 8 |.-----|---------- 12 120 8 DO eseks ccc 190 

Mito) PME eeeeeeaeeooe 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 $224 il ale) $224 
IBuCcKSportiees see cee eee 114 1, 594 367 1, 594 367 
Castine tect atacceee scien 102 1, 428 286 1, 428 286 
Lai yincelpcassoaaedsodarn| |Guoeeene sae dascoos ucoeaass 238 52 
WSIESHOLOVS2 ee eaceseinseicte se 98 WeSyP} 302 1, 372 302 
Mincolnwillles see ects i- 203 2, 842 625 2, 842 625 
Worthporticcecaceesceees-e 194 2, 716 598 2, 716 598 
Orland yeeteetececceeecece 67 938 188 938 188 
Orne ton eee eceeee eee 21 294 65 686 151 
TOMMINCO oasasensunebbocs 607 8,498 | 1,700 8,498 | 1, 700 
Searsporticeccomssmaccreses 234 3, 276 721 38, 276 721 
SoutheBrewer oo os. Sos cee eee cll eaeee cemiea eeieacice 504 111 
Stockton and Prospect ... 631 8,832 | 1,943 8, 832 1, 943 
AVCTO Big tete ee eee sistas ssicjeree 695 9,730 | 2,238 9, 730 2, 238 
Wamtenpont!)-ss.---.socee 69 966 213 1, 008 222 
Mocalitiesiabove Bangor. s|:sce-. = -|saecmeri= nel eeelereiete 1, 000 222 

Motels ec ce eee 3,115 | 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. 

BS AR erafeae oteicTavmiae © elnioiare alana e aie ioe ia iw aaa = chal cleteslcine-eciewia icicle le wie c elelatcysicieiale 4,395 65, 011 $11, 356 
PGS on aa door Sane On S6 SES OS SOO SSC > SE SBS ee SCOR SE CSS SAM OAC manag CAD ORS COREOOOD 6, 403 80, 225 12, 716 
RO pea semccicne as Re ae Se ye Fe FL ste cratered alarormie inte lanaynisie sfereiefalgalalslnistciaeiai see 3, 985 515/522 7,911 
TiS. 2 oec4oceaened Jods Oboe DBeaser oO SOOOESO OC BOODOOC OC Debeb Secs age pac Seesee 3, 225 42, 560 8, 342 
ene, a re entered ata yeia ls am a'ele iaiolvfelnintmintaiaia'= stale! ata lal wlale wie /alaiotoie'aialaidisialoteinte 3,515 45, 688 10, 424 
SIRT) ep ree te re taste tiara heya cto ciatsic ae Sra sie or otatelne ei eteteieiniareine arse ais 3, 541 44, 660 7, 832 
Se re ra ee eg ates ota fatefettin s  aiai el ee = aiainle ais/= ols lara minnietalatelainleletalatotatalaie 6, 821 86, 055 12, 263 
HG) Dep teeta aac rao eieters sieia= aie avsisic ci sicia eiova waist alaveleieie (aj) sleyelciale ve reislerarsicsaiomio we 38, 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- 
cock 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 of 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 wholiy 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—138 
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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 packers are beginning to can kippered herring. 

canned in 1902 was 1,750 cases, valued at $8,720. 
The quantity 

There were no 

Russian sardines prepared, as the trade in this product has become 
unprofitable. 

Table showing by counties the canneries, cash capitai, number of persons engaged, and 
wages paid in the canning industry of Maine in 1502. 

Counties, 

Cumberland 
Hancock 

Canneries. 
| Cash Persons 

No Viniine, || capital. |engaged. 

8 | $23,535 | $16, 100 111 
13 | 89,650 | 146, 500 967 
3 12, 000 22, 560 112 
6 | 150, 200 36, 500 598 

45 725,150 | 638, 050 7,054 

7) | 1,000,535 | 839, 650 8, 842 
| 

Wages 
paid, 

$8, 000 
143, 632 

9, 612 
126, 500 
938, 647 

1,236, 891 

Table 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: 
COU acme sess eee sind MUMS ole - sie cise tere sell Mere scent ellos eaieleis eos eres 150, 000 $1, 500 
Ls Wesecihate ney es aes eon eee GOo--2 130, 000 $650 7,301, 950 2.7; OB, loceniccs eee dle seamen 
Cl eaceeste cee bushels. . 21, 120 7, 925 63, 375 24, 691 51, G00 §, 300 
Cilomis 7b pceeeoscae gallons 19, 000 GsB0O Ne ceeciccce walGascan es | Se eeee Seer ae neeceeee 

ROMA ee et eee eee Ee ERO | 6, Didu| ees eo DL W2B | icme eee 9,800 

Manufactured products: 
Sardines in oil— 

Quaners 2022 uses CASE BH Soaks ee 5 al a ee 74:97 | GI 3845 ccs Skee eee | Seee eee 
EVATVES) oso eee eae OSes | Meteor bate sees 467 3,000 |< woseensees lee ee eee 

Sardines in mustard— 
Quanterseee- os seecene DB eoe ric sisters oe ll vert ose rsise 2,179 6 BEB | 5 ons claancmne| See eeeeee 
Three-quarters ...... Oso See oe ee | eee eee 325/820) ||| 3112) 706) 5.2,. ccmee sen eee 

Plain herring— 
One-Lound 2.2.2... do... 2,600 | 17, 600 1,,000 Dy OOO or eres teya ters pas ee eee 

Cod— 
Qne-pound ........=. HOS ell sto Speen et boas ee ed ore eC cell Cees ors 2,032 4,165 

Clams— 
One-pound <2... GO. << 7,490 23,778 24,918 10, 452 10, 229 83, 843 
PwoOspound. 2.522202. THOR leas soe cee haere Ree 1, 700 3, 910 2,172 5, 398 

Clam chowder— 
One-pound 2. ..5-.22. do 100 BOOM sacar sw terete] estes sisieie illerels ese te Cee ee eee 
Three-pound ........ do 4,400 | 12,250 2, 000 6, 600 800 810 

Clam extraect— 
Two-pound. .....-<-.< CLO! 4 me atlle, soteicke wae [si Gate. ehera |e bees See eee 2,750 38, 718 

PIB tira beg eect Pe Se ON Ue ey Cr BSNORRG Myleene ATAN OUD, ley ee ee | 47,429 

Secondary products: 
DELUD EE eee me ae POMNUSS pare cases elie etna ate 862, 500 45010 cee ee eee eee 

EOC aati pene Bier a ae HO an aes BK eRe ea a Ds 430M ec csi teense Eeee eee 

Total value of manufactured 
and secondary products 2. 5)soccc< cece cn) D9 928)\|joaceeeeione WF 2513G2) on eeicceees 47,429 
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Table showing by counties the products of the canning industry.of Maine in 1902—Cont’d. 

Lincoln. S Washington. Total. 

Products. 
No. Value. No. Value. No. Value. 

Raw products: 
(OARS Se cscenncew POMOC epee coebacllsesercserelison see c cueae assem ase- 150, 000 $1, 500 
emtine res ecco sae steer do....| 5,130,000 | $25,650 | 79,044,550 | $261,121 | 91,130,450 | 314, 458 
Polloek. See eT ene 75 yeas LA ROE ea peli 2c e 44, 800 800 44, 800 300 
Winimigpee joc ntecene bushels. .| 9, 000 2, 250 38, 050 9,512 162, 545 52, 678 
Glass een re SES LS Sn a Re en oe Gong ea 19, 000 7, 600 

PROTA santa ae ec G ccizic eee eieinecons sdhrses DI SOW Me eee tee PaO AG3s secs Seine oe 376, 536 

Manufactured products: 
Sardines in oil— 

QWALIE TS 20 i<teieteiel es cases... 52,300 | 178,821 701, 964 |2,149, 849 829, 235 | 2,590,015 
Hlaiives eos cess ess do!:..| 1, 000 4, 500 1, 500 9, 000 2, 967 16, 536 

Sardines in mustard— 
Qusrterss. ..2....-2. doses: 2,274 7,390 15,133 | 47,668 19, 586 61, 921 
FERAAVICS eR act mieseacnss (S50 earl Sepa Gamera lbeoas sence 337 1,348 337 1, 348 
Three-quarters ...... doses: 22, 300 74, 030 294,486 | 766,134 349, 606 952, 870 

Sardines in spices— 
Three-quarters ...... wiOnnos 500 1, 750 639 2,445 1,139 4,195 

Sardines in tomato sauce— 
Quarters <.- 2 ococ..-. NGpZife: Crete eh a ee ol ede 100 400 100 400 
Three-quarters ..--.- dora: 1, 000 | Be VOUE | Pose ceases | ateeesene 1, 000 3, 750 

Plain herring— , 
Qne-pound ...2.----< GO seealenteere Se Eee 2 eee eellas teat een oul cB aeOAS 3, 000 19, 600 
Tayvespound . ... 4. COE es Ene aeeeeteers |e oaks oe 1, 500 1,875 1, 500 1, 875 
Three-pound ........ Os cls heen eye lisse See eos 300 720 300 720 

Kippered herring— 
11-pound oval......-- GLO css Me ee ee Sasa Se WL 1, 70 8, 720 1, 740 8, 720 

Skinned and boneless herring— 
One-pound, round..cases- .| ACRSSIAS ee Joressoeooe 9C0 2, 000 900 2, 000 

Smoked herring— 
IBD ateTSe Sater ances PORES | Socsesees looters 2, 400 1,890 2, 400 1, 800 
Lengthwise .......-.. (6 Vee ey Nene eee een eo eet 10, 460 988 10, 400 988 
UCONN 5 Sec nce cess AD Siecle ee ae 214, 600 25, 752 214, 600 25, 752 

Pickeled herring...... barrels.) sas a8 te eee epee ene ai 3, 460 15, 570 3, 460 15, 570 
Fall ock,salted.......... POUMSA Baca meas eee re eee 33, 600 759 33, 600 750 ene 

@Qne=pound W..........—.- CAS CTs AIL Sas cee etsy parent ora ne teeta elect e es ae 2,032 4,165 
Clams— : 

One-pound ...........- ap. ..- 3, 000 9, 000 8, 700 28, 960 54, 337 170, 533 
PIVO=“POUD GE <a e0:< (Glo Te epee) omen teeter Se 1, 600 3, 360 5,472 12,668 

Clam juice— : 
One-pound ....--.--. (ih gaceae | koe areas 2 pS staat 509 | 1,260 | 500 1, 200 

* Clam chowder— 
OQHEsPOURE) ....2.5 scene RO sets l nee yeiabsy neers Al So avele etoile | ec tos Seas eal Maal 100 300 
Three-pound ........- TP) ee fd MR eh Sw eee Se 500 1, 650 7, 200 21,310 

Clam extraet— 
WO=pOWNUL. 22252252. Oe ono! asoet Soe cpeilss aeecpe salleSee seed oecellospooor ns 2,739 3, 713 

icy ten Reais ee ems etc LA ae a DO OVENS | eye eee 3070; 120) ieee senate 3, 922, 699 

Secondary products: | | 
COMES Set pes a ee era) Ip eme | eeD aee 92,750 18, 550 92, 750 18, 550 
PP OIMANGO ee occcgetclorceiersin MOTUS oes etoearsever=scicleverall (opetcncyawteta poe 1, 290 14, 900, 1, 290 14, 900 
Sune ae ecee eee tetene pounds... EE ae Oy are fae ee ee 249° 500 104 605, 000 554 

AND le os ASL GUS Se (Eee Og a (eer 88, Hae ie loee ce 34, 004 

Total value of manufactured 
and secondary products. ....|.-2.-..22020: eee DAA ee et ee Sas SONIB EES so See. 8, 956, 703 

| 

Number of canneries engaged in each branch of canning in Maine in 1902. 

Counties. Sardine. | Herring. Cod. Clams. | Total.a 

Cumberland... .......-<.- Eaters Se ecto aye ce xy ucia ea R eee eyecare 2 ee eects 8 8 
TELS 0s Yo] OIC Se Ne ae epee pee oe As nar 6 1 Ip reer ete an 9 13 
SGD Gy eee nn pit oe Oras Ae ek wicker al Rove be Scie lsd = albars wogll ere merle ee We 1 3 3 
TREAD oe te ele a Dy aiatare aps saestecelfevereves apace 1 6 
VNEDS HEMI) SS SS Pe 41 GALE eee 3 45 

INCH secon SSIES ECB at MEE Oen nee Eee 52 9 | 1 2 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. 
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. 

The 

Table showing the number of firms, persons engaged, wages paid, and capital invested in 
the smoked-fish industry of Maine in 1902. 

Value of Number 
c ° Persons ° . | Shore and Cash 

Counties. ous engaged.| W88eS- | ‘aecessory | capital. 
4 property. 

Gumiberlandesasenccae sad einen nencisnaccersueccacse 4 59 | $23, 100 $109, 150 $21, 500 
Hancock and Knox . 3 14 450 1,075 1, 250 
Min Colusa ere eae one ccc e et cae mae eemet eee 3 43 4,700 13, 875 6, 000 
Washing ton/and Penobscot ..2-22 22... 2 ae2226--2 71 807 80, 151 170, 240 146, 825 

TRO tale Re ee eae atte Nhe 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. AidlienGae Lincoln. andePenonacots Total. 

Products. A 

No. Val. | No. | Val. No. Val. No. Val. No. Val. 

Raw products: 
A eWAV.eSiss - DOUNGS= aloasncieecelaceeni 5651250] Pash G8 | [crete rele rate ofa! steereterail seamisia crass s | Siverclerete 56,250) $568 
Codb sentences. . domaee H OOO PRIZE ceeistellncecieasins | neee nel tecwece clos les neeee 5, 000 125 
Haddocks. = Gos 2 e1L 285+000/305 150198400) 255) Skee ee calekee ae 141, 793] $2, 730} 1, 446,193) 33, 135 
Makes epee do.. LO" 000). 200 Mesias alls ea lsniece Seales a llamapsetrceee Merce 10, 000 200 
ap Wt eeeees do.. 1,000) 100} 1,500 SO cress erat eer eal ieee eeeoeiotell eh eictonaes 2, 500) 180 
Herring 22.2... do.. 100, 000 Ho0iReheealeemee 1, 215, 000/89, 575)18, 620, 500) 64, 203/19, 985, 500) 74, 528 
Herning saltedido eer || cnc ei-illlei=tciclele 5, 000 (13) Beene tc easeca| Goetonsaed) acsora 4 5, 000 715 

| 

MOtalema. ccc sce 1, 401, 000/31, 325/52, 150 978)1, 215, 000} 9, 575/18, 762, 293) 66, 933/21, 460, 443/108, 811 
| | =— 

Manufactured prod- 
ucts: 

Smoked alewives, 
POWMMGSHA assem sees 45, 000) 1,125 

Smoked cod pounds... 2,500 150 
Smoked halibut, 
[OU e oes eae 1, 800 222 

Smoked hake ...lbs.. 7, 000) 420 
Smoked haddock— 
Finnan haddie, 
POUNGS Sess nee 704, 000/46, 180) 9, 700. G79) eee eiemsjell stesso 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 thiwise7dOs-/s.|emee=ae-|ss 5525 |eocsecfaseace 1,000) 110 56,870 5,935 57,870} 6,045 
Medium..... GOS nS alk caacsmalsinse lee saccleeeeee 25, 000) 8,320) 1, 582, 890 182, 766) 1, 607, 890)186, 086 
Smalliaees doeeee OOO) M105 0| Reales eee eer nee [ovina Ranke A Aa SD Sees 7,000} 1,050 
Boneless: 2. sdose. 5] ONCOL O00 ee oe nes See Setersrerercialleteiare tee | erste (orsror llecestencts 10, 000) 18, 000 
INO ose cies ae GO se cc sabe aaron ete Caenec| wees CUNO) Seals!) See eecces |sobeoac 2, 000 185 
Skinned and bone- | 

less ..... POUNGS< |esecaceeelesccre|sesesal a ceacee eeeeeee pakene 40,000 8,600 40,000) 3, 600 
Pickled herring, 

Darrelsie ees sancecailiccepacecepecemalleesctelleeecial: oaekeeealaeaeee 11, 654) 52, 420, 11, 654) 52, 420 

Mota earwceese soe |eeecinca es GOnolaleeseee 2 O64) cretetareeee BGI ea eeniose i218, A6oe eer 364, 710 

Secondary products: Tai Rey fhe 
ON eee Lallonse|-cs- dec solshetea isco caleoeeecibeaaaaee laeetee 2,550 510, 2, 500 510 
Pomace.......- OMS 22 ALS e AG Se ee ced eta [eet jae 55. 660, 55 660 
Scrap. .....- DOUMASEA Kerem ase ales esa meen lemme ceremcemre leeeteers 85, 000) 43) 85, 000 43 

PRONE soiree dsc \Socee ee loses toe ood |b aeeae) ene ccd Cees lees |e iets ve aeeaee 1, 218 
Total of manufac- aaa ara “ithe 

tured and_ sec- | 
ondary products .|......... 665312) Seecee 25064 Reever eae Ur f a SUAS SSnEOE lee 682.5 -2teeeaee pee 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. 

SIMOKECsbY USHER CMU mens see eens eira tae mcs Teste ctale scree le misiainte aie ete ctemetore eminteaie mes 1, 279, 600 $30, 300 
OM OMECMAD Vac AMM ONS ss -iore eer a siecle acis ciclo he Sines ule wie wise slelaishe claleis'ose cites Saar eees 1, 446, 000 28, 540 
Surokedsbysresullarismiokersy - 2 secs cnseia sci wee = oes wisisrace wieis eis sieiniele new sicero melee ate 12, 184, 960 255, 312 

AIO bs ic cate OI SEI EON TOLER CTC SSS I eR at 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. 

| | 
NBS Orman secias eraser sto ezine AGE Ea eee OGs WIRY) ae anon Ape oseodooneasecne 10, 151, 695 | $232, 036 
SS eee cleceisine aineinecleesae 3,419, 485 100, 488 | SSO ta eee Se See ne net 10, 671,170 185, 836 
SSS ees 5 cee eee sic Sasew asc ee 4, 360, 435 140, 154 | M90 Dread asa ieis ee ce melsins setnae 14, 910, 560 314, 152 
LBRO Prats oi stee wisloicicic ia selatereleve Se 5, 090, 425 159, 330 | 

Table showing the number of firms, persons engaged, amount of capital invested, and 
wages paid in the wholesale fishery trade of Maine in 1902, not included in the canned 
and smoked-fish industries. 

a 

Value of 
Saint Number} shore and | Cash Persons | Wages 
COTES of firms. | accessory | capital. |engaged.| paid. 

property. 

Cumiberlande seacsee tac accccssancccociiaccccess me 21 $211, 380 | $113, 500 103 $44, 400 
Hancock ... ener 22 61, 200 77, 350 107 12,300 
OWN Ox S.cSac8 bbotas Sones ona seeNSOOHe 15 92,824 | 135, 150 154 53, 433 
in Colne eee ae eos nec cases cae 5 45, 659 38, 500 36 | 9, 400 
Penobscot, Sagadahoc, and York............. E 4 21, 750 14, 400 28 | 10, 824 
Niels lata oto meee eeerre ine se coins ci cei b ene cmerncise 7 15, 370 18, 450 42 | 7, 100 

ENO Ca aS ener et cas aiciee ia aecaios Meco 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 fisheries of New 
Hampshire in 1902 was 161, of whom 25 were on fishing vessels, 122 
on boats in the shore fisheries, and 14 were shoresmen. The amount 
of capital invested was $42,002, including 4 fishing vessels, with a 
total net tonnage of 55 tons, valued at $2,150, and the value of their 
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outfit, $3,075; 115 boats, valued at $7,270; fishing apparatus on ves- 
sels and boats, valued at $11,137; shore property, $10,370, and cash 

capital, $8,000. The products of the vessel and shore fisheries aggre- 
gated 1,593,013 pounds, for which the fishermen received $50,003. 

The statistics 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, 
devouring 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 
undertaken. 

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 from 6.to 7 fathoms inshore, and 
from 10 to 14 fathoms outside. The pots are set from 2 to 5 miles 

offshore. 
Between 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 pounds, valued at $965. 
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At Rye Beach and Rye Harbor 340 pots were fished by 7 men, the 
catch being 15,975 pounds, valued at $1,598. 

At ‘‘ North Beach,” or North Hampton 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- 
ish 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 
beats to and from the grounds where the moss is gathered. © . 

The following 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. 

(Ont: FESS CTIA 225-3 ssl Geaen ie te ee ei a ane = ER Sag eR RR ts Rate are, ae eR eT AR ot 25 
ECE CODED Ostia eTHOS seen ce ee mee a Sl sta Ot i eee ae 8 ON Soc meiin ce cine wemawnine DORE eek oe, 
SHVOIRE SOOO oo oo Speyer Serie GSI RI RI CT PS i oO NT Sf et 14 

“ROVSHN Ake ads «Seep key ASR See Oe ic SMO ee EM co RE I Rel a Oats ENOL coy ene ROE En Eire eae PRA | 161 

Table of apparatus and capital. 

Items. No. Value. Items. No. Value. 

| 
PVISSSC IS HARINAGR a oo wie miata <icoieic cia 4 $2, 150 Apparatus—shore  fisheries— | 

Miannagewes (acs sce ssc se cee | 55.|....------|] Continued. 
Omi ieee ce jor eon acts om sees iS eee 3,075 || Lines; hand and trawl: ...2|....2--- $371 

BELO USS a ee Se ea 115 7,270 || Lobster pots -.:........ sowe 25530 3,535 
Apparatus—vessel fisheries: Biel pose sey acs cece tesec eee | 15 15 

Heiney mira wileses sac cans occurs eee ee 560 |) LORS Shere mee eaeaceeet ees 12 6 
[SUNN OOS). Se 4eooe san eb ater Peeeeene 10 || Riakesnyes pee Se ee ae 6 30 
SCLMES Mere eer te se a serea so } 2 7008); SHORE Propertiys sos s-eae see coe aleie cee 10, 370 
Galetti eeeee eerie sede ce = 15 LO RCS Ian Appt el Wrest reat sete mle ene eeiclere allie steralstore = 8, 000 

Apparatus—shore fisheries: \ ae 
Pound nets and weirs ...... 24 5, 760 1 ACU Soausctonaooosesoans|seaouse 42, 002 

| 
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Table of products. 

Vessel fisheries. Shore fisheries. Total. 

Species. a | 
Lbs. Value. Lbs. Value. Lbs. Value. 

AG WAVES mreShin. cceGascs saiasenekina tenes olse ee aeieee ea eee 100,000 | $1,000 100,000 | $1,000 
MULE Wives: sal ted. a Jaci ste creer selene wie ssicie leeeloe ore meal mates cine 250,000 | 2,813 250, 000 2,813 
COM een Boao cence a sepa meicene 150,000 | $4,500 291,600 | 7,480 441,600 | 11,980 
Guise Sa ciawcm oe seeoeGmes see mee ensene 20, 000 A400 Se aseeee on Ses aeene 20, 000 400 
NES Repos le ee Cale ae Tareas a SISter al ee oe el | sere 5, 000 200 5, 000 200 
TRUGKO IG KOVON Ss Sater Nan a pile URE wie he Laan | 67,000 | 1,625 92,200 | 1,573 159,200 | 3,198 
eRe yee celine ae cistsciete ee ce eaits 10, 350 175 38, 500 485 48, 850 660 
EMG TUM rete este orc aie ae a= ease anc eee oe Be eiall Sein keeles beso 100,000 | 1,000 100, 000 1, 000 
Mackerel actress ine cre essen een moe eae 70, 000 3, 700 10, 000 800 80, 000 4, 500 
Mackenehcmlitedis acca sanntcneceacieckeen 15, 000 C008 Bete Scecdeclcosoocne 15, 000 900 
RETLCH PWAIGEs a sae ce Bas EL Ramee Ca hieene tales eee ae | eee 1, 600 160 1, 600 160 
POMOC Kae oes ek ene cme eete eae 50, 000 800 |. 107,800 | 1,654 157, 800 2, 454 
SULIPE CHD ASS ewe saree cas or eite eee ete a ero tnn | ace Bieter: Oe | ene 1, 500 225 1, 500 225 
SWOLG Ssh) a. seca asics sinonicsteesee eee AQOM | eeereeic ce Serene 4, 000 400 
NO DSUCTS Beeman Sees niceick nisreeis See ere ecoevavetevere ce etaye We(twjasiere 128, 463 | 14, 863 128, 463 14, 863 
Clams Vsotteesa. 4. 30, 000 3, 000 a 30, 000 3, 000 
TTS PIO SS ee awh ce Sees af Se ee ete ieee rere ee noe Ante Say ete | ee ere 50,000 | 2, 250 50, 000 2, 250 

OO UCH Se ee SRR Rae See ECAR B aes 386, 350 | 12,500 | 1,206,663 | 37,503 | 1,598,013 | 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. Gill nets took 8,000 pounds of 
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 
pounds, valued at $7,198; 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. Lbs. Value. Apparatus and species. Lbs. Value. 

| 

Gill nets: Lines, trawl: 
Mackerel freshen. cance) 8, 000 $480 COG ase semen acce tates es 150,000 | $4,500 

SS == \| CUSIe Paes aoe ceo ee eee 20, 000 400 
Seines: | Had dockee yonkesoee cee 67, 000 1, 625 

Mackerelatresheascaecimeiccce 62,000 | 3,220 | Higke merc acatan cs oe sees 10, 350 175 
Mackerel, salted...........- 15, 000 900 Pollock ecccnewascnice cece 50, 000 800 

Rotel esays see aceise soe 77,000 | 4,120 TO tail oe Qeckoseions sevlemtejesiere 297, 350 7,500 

Harpoons: | Grand total ........-.--+. 386,350 | 12,500 
Swordiish ese secceeeremiccae 4, 000 400 7 
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Table showing the yield of the shore fisheries in New Hampshire in 1902. 

Apparatus and species. Lbs. Value. | Apparatus and species. Lbs. Value. 

Pound nets and weirs: Rakes and hoes: 
Alewives, fresh............. 100, 000 | $1,000 Clamgysoltezroeeeee teen 30,000 | $3,000 
Alewives, salted....-..-...-- 250,000 | 2,813 MrishimMOsses. Ye seeseneseccme 50, 000 2, 250 
COG ee See pee meee 50,000 | 1, 000 eee A 
ierring: 5.5. --| 100,000 1, 000 Motale neste. aos seas seen oe 80, 000 5, 250 
Mackerel ....- 10, 000 800 | 
Perch, white - 1, 600 160 || Pots: 
Pollockses-: =< --| 20, 000 200 WObsterg) ee: -4c.c see eecsen 128,463 | 14, 863 
BUripedibass! ese sicreini. ceini=i=16 1, 500 225 We] Siasccnciscisce clonseineceeee 5, 000 200 

RObAlvee ss cscecee sic abcess | 533, 100 7,198 Total. cee aacsccetssssec eee 133, 463 15, 063 

Lines, trawl and hand: | Grandito tales sentir ae i 206, 663 | 37, 503 
COMES Pe iano ccna cate sees | 241,600 | 6,480 
LAG GOC keeiacteeierecistes cterer=ele = 92,200 | 1,573 
LOW er ys Sere cis cect ie ote reoretere 38, 500 485 
POMOC steer eoceeneceien en 87,800 | 1,454 

BOpA MS asec sec Gia eee 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 vt $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 28,588,133 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 



982 REPORT OF THE COMMISSIONER OF FISHERIES. 

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, 2 12,175,656 pounds, $117,768; squeteague, from 

1,371,910 pounds, $ Fos) 518, to 8,770,217 pounds, $90,252; whiting or 
silver hake, from 37,200 ales $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, 

2 5,365,0 76 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 mount to 14,357,95 4+ 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 $18, to 16,700 pounds, valued at 

ool. 
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 $648,643. Of this quantity 7,136,934 enna ee 
and salted, valued at $447,883, was from the Atlantic, and 5,019,000 
pounds fr esh, 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 fieet 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 3 vessels 

with 2 purse seines, and in Bar patil 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 
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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 Ae to both dealers and consumers, the small 
pieces of lar ge fish being superior in quality to the small fish. The 
large mackere! 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 im 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 ina 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 ae ole W mae 
$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 (Verluccius 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 14 and, occasionally 
2 poundseach. They have been, until within a few years, mostly dis- 
carded for food or bait on account of becoming soft soon after bei ag 
captured. Small quantities have at various times been pickled, ao 
while they were quite firm, and the fiesh white end of good flavor, there 
was little demand for them, the trade b cing supplied by small ade 
erel, which, in those yess, were cheap and plentiful. In 1901 and sub- 
“oneal 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, asa 
pickled fish, they somewhat resembled. A small es 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 from 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 1902-3 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 barrels, 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 catch of squid was 5,365,076 pounds, worth $25,840. Part of 
this quantity was sold for bait 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 scarcity Capt. Solomon Jacobs, of 
Gloucester, before leaving on a trip for frozen herring, loaded his 
steam fishing vessel, the Alice Jf. 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 hay- 
ing from 24 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 for a variety of purposes. 
The price in 1902 was 4 to 45 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. 

Onmvessels ishing ses ceo aes ne =e Se eee Sees en On ee Bea ao meascooradeooncce 7, 646 
ORMVESSE IS Hira NED OMENS fa) 22 lira saye itech ree ye passione estan a aia te: tereie esaiey erate ae le ioper cero steremeie te) see renseae ee ene 32 
WNSHGLEOr POAT MSWETISS s  o)5, «ccc schacdsiSrercneie aie wie wre. aceon ors Stee SI Tae ae rama ala ee detales bye hate repal Coat Tat ee ee 3, 809 
PHOS SOs Mrs Sas ie crars are, anw is eeaisiernraib ceojalein Momo Stem ie whe ae Un, wie i iniclal SRO Tac ate Se ete ee eee Ee 2,913 

161027) Lae ree ee UCHR ee ne Cees en SINR RM ta eA fe pee RT eee Rene eI Se a 14, 300 

Table of apparatus and capital. 

\} 

Items. No. Value. || Items. No. Value. 

| 

RVFESSElS) TIS MIMS ore e cweisersie ais are 594 | $2,543,451 || Apparatus—shore fisheries— | 
ANG ei pts ev yee ee Geers eae ne CTO GS Mies eters Continued, | 
(Sicha = See ceeccetilicne eeiek a 1, 360, 323 | Lines, hand and trawl...|......-- $12,570 

Vessels, transporting .......-. 11 18, $00 Dip Mets? ob soc wows Sate 155 290 
Rig aay a\sitex Spr Se ee er Na WG eee ae a Beam trawils 22. oo.csce-6 45 1, 905 
Outfit. ..-. Sth lata septs | Rapes eg 2,385 || PIKE pWGtS.. seo ees 18 156 

Boats:...-..--'- SO Ee oe ORES 2, 688 213, 963 || IPOs; TOpSter iss aaneeeeee == 25, 551 35, 014 
Apparatus—vessel fisheries: ROts eelWe. aaa oak 994 2: 

MOINES aetna emncecicacee 178 121, 500 || Cunner nets and traps...|.....--- 54 
iene RTE aes bce caiewecs 6, 855 64,484 SPOaTSy Ce] oseiderc ci ection cers 98 157 
POWMG MCS sen ceeeee ae 1 300 Weis celle sceiecice See 28 725 
Lines, band and trawi.....|....-... 170, 309 Haxpoons, sword-fish. . ..-|--..... 2 56 
BEAM brawl Secmacaeaceeciee 20 1, 390 IDTEWPUS nek wow ose sees 1, 036 2,473 
Harpoons, sword-fish......)..0..... 2,797 | Tongs, rakes, forks, and 
PotswMlopstercsasesease lone $25 994 | HOGS sees ao es ee Le ae 1, 535 6,238 
LD Gers Us Soames scp nee eee erate 84 226 | Rakes, Irish moss .....--- 140 573 
RAUKOS Seen: eis nance eee 6 42 | Minor apparatus =... -- ole cece 138 
Minoriapparabus: 5... <2...) sia-.2.2 20 || Shoreand accessory property .|.....-.-- 38, 482, 874 

Apparatus—shore fisheries: | Cashse sorta ccc mieccs clscicceislemeseerce | 2,587,500 
ISSO Coie eine RU Sete age 75 8, 799 | ————| 
Gillin BES See teres eee ee 2,216 19, 827 || Total eek So.sctos set ee seem | 10,811, 594 
Pound nets and trap nets - 169 150, 450 | 

aThe harpoons, guns, etc., used on whaling vessels are inclnded with the “ outfits” of vessels 
fishing. 
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9 684,902 gallons. 
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FISHERIES BY COUNTIES. 

FISHERIES OF THE NEW ENGLAND STATES. 287 

Table of products. 

Vessel fisheries. Shore fisheries. Total, 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

BAG UINER eS) ce paces ts Scone tageveve mie stops sens Hael| Histone whe cemstapsle 1, 320, 850 $15, 220 1,320,350 | $15,220 
RANCAV MCS RSE LUC Cava eeia sn serel eee cleoe hc io «6 a.dlllcloet-eyse Sercin | 1,979, 000 24,619 1, 979, 000 24, 619 
PV EWVAWLES (STMOMMEGS ve <. cclociS|-taye- cee = alfred es meee © = 114, 000 1,140 114, C00 1,140 
TRAINS 00S) 0 ea ae eee a et 119, 400 #9, 409 75, 450 6, 3383 194, 850 15, 742 
LENG 1019) eee Oe Se ey 32, 270 1,.291 134, 200 4,623 166, 470 5, 914 
ABINGLET oS ene 2/6 acne ces 1, 800 72 104, 250 4,324 106, 050 4, 396 
(CANIS 0S CBA Gee Gee aos eee Ec ee eel actor etree 2, 500 50 2,500 50 
(Chae ly, hassel eee | $7,460, 512 889,910 | 3,198, 480 86, 309 40, 658, 992 976, 219 
“CCl SRR cic eee ae | 28, 617, 968 784, 732 244,495 11,991 28, 862, 393 796, 723 
 Gibts) ey els) 0 eee 2, 737, 586 DON all srersereratels Savors | ersrerse cia atcte ats 2, 737, 586 42,937 
AOS, SOU - oe aca c wcare wiaresenese 155, 721 Da yi) ene sa permed 6 be teeta ee 155, 721 2, 573 
(GADET Soh Ci So Sea rn a eee ah escapee a | har et | 140, 150 7, 734 140, 150 7, 734 
PTS SIN we <Sear eens Sits ucla, We eee ek le kh ee ert 62, 800 200 52, 800 200 
GUN ees tees cence cians he Se PASE Os tere (iene eect 493, 644 25,322 493, 644 25, 322 
TULOTUMOLEMS |). a ole arene crave Soe 797, 309 24,259 | 1,798,358 56, 147 2, 595, 667 80, 406 
Haddock stresh ss. 52 2--..-| 37, 510, 7382 769,154 | 1,117,725 24,180 38, 628, 457 793, 284 
FHaddock, ‘salted ..........-.......| 591, 073 BNE ei eich cic pata pall Sse Gases oops 591,073 8, 584 
1 8 REV OPE a Sich OP rap eae ee ln eS 18, 687, 341 182, 494 192, 800 2, 634 18, 880, 141 185, 128 
Hake, salted ............--- -- } 477, 813 GSO SUR Ea eee So eet ee eee 477, 813 6,251 
EVaiib ith wireshyee=--.c—o. << 2 10, 979, 806 BOOS eS ra Ema breil Beers 10, 979, 806 578, 504 
Halibut, salted...........-. 1, 176, 128 LOVABO 2 oc. eearen eel slomeom eee eee 1, 176, 128 70, 139 
ELernine TES a0. <pas.<.cscciers = 7, 899, 903 153,102 | 9, 083, 000 77, 951 16, 982, 903 231, 053 
aterring, salted .............5 12, 252, 298 G9 OTS walls jw lecavsinis ca ere rae 12, 252, 298 169, 978 
SEASON VaE MULE OL oe a Stace creas o-c¥e cfl| @ crcrmratemrere ee ete flees oelele c,cinie 1, 650 25 1, 650 25 
Horsemackerel .........-... 560 17 79, 095 2,03 75, 655 2,055 
Mackerel, fresh ........-...- 9, 404, 411 465, 505 576, 089 30, 089 9, 980, 500 495, 594. 
Mackerel, salted... ...--...... 7, 643, 822 AR SSR Oil a) | Cem eae eM eee ys ees 7, 643, 822 485, 391 
AVIGS MINA EMS sty os\2 es ears he 436, 000 2, 950 445, 000 2, 459 875, 000 5, 409 
BFars ie Ola P OW ENMU as spn pose Fay ernie evavsis <ralllomoo Adejenbe wes 6, 300 630 6, 300 630 
POW OCIS anes te.<.2 scien </cte ise 8,786, 534 81,960 | 2,126,649 20, 598 10, 918, 188 102, 558 
POLLOCK, BAO o.o.5- ace rereie 1, 262, 473 FO Eee oe hae ins eral ms epas.g 1, 262,473 15, 210 
MRCS = eyecare se) vars seve 120, 000 2NOOOM Me Leet omce aa cise teint ae 120, 000 2, 000 
(SOO) Saag eee es 36, 500 965 552, 400 14,013 588, 900 14, 978 
SIS OBIS SIGs sel gece SE ae 27, 800 1, 480 68, 200 4,199 96, 000 5, 679 
| SLGV2( 5 Ue ear nner cle eee eee 4, 200 210 17,047 927 21,247 1,137 
Squeteague 22,500 Bleieh |) ease Vip a uel 89, 867 8, 770, 217 90, 252 
Striped ‘bass... =... i, 459 175 26, 450 2,445 27, 909 2,620 
SNORE OM eters ela ne essai tccism cies aie oc cules cic emicee 6, 535 372 6, 535, 372 
SWOrG=fish ..u 2 ane -od ane 726, 126 56, 546 24, 000 1, 200 750, 126 57, 746 
EPPA OP eyseiecs teers cinrcinciowice 22,500 715 190, 785 Danes 213, 285 6, 487 
REE EACYQUO ES cece Se sce Rare re | ge Rea [eed re a 82, 000 490 32, 000 490 
PALI OTS Ven WAKE Doo n.cn migimcrs mises eisiea ies Seles 2, 286, 200 7, 885 2, 286, 200 7, 880 
PECHISDETA So. ccc -eicek 68, 321 7(,.A5 4) D5 627,-867 167, 980 1, 695, 688 175, 095 
Slaten) Soyeest Bee ae ge Ge ase] Were s HeeiG Mie nl aera eyes 6, 000 1, 500 6, 000 1, 500 
REGS pre ee re een ball crate wakpiey Naw a pases Sawin en ae 5, 365, 076 25, 340 5, 865, 076 25,340 
ROOTING eS eis ce cic laieyciarcieiaiat 11, 896 1, 550 842, 648 129, 589 a 854, 544 131, 139 
(Cus vinoy 3: SION ekg 5 as deo eee eeyeae Uaregaeet ee ee rae | Re erage 2,279, 410 157, 247 b 2,279, 410 157, 247 
Q@ysters, market...:........ 38, 500 7,332 490, 602 112,920 c 529, 102 120, 252 
BOWS PENRO eo tese tn 2 chon ec ad liinmciow skasmise cal bea leis atined 194, 600 13) 430 a 194, 600 13, 430 
Galo Se resseriesice selec creas 15, 850 4,707 383, 550 85, 275 e 396, 900 89, 982 
EVAN freee Nee ep ep rth et ca cache lletace Spel a! otand 20, 000 5, 600 F 20, 000 5, 600 
Teac TanVOR siete a= ea Nee lV geat  tea e  a  a 690, 000 31, 050 690, 000 31, 050 
Ou waheher 2S so 5, 136, 767 DORR Taj x ey ence Seater 9 5,136, 767 292, 870 
Wr COU este aciscekic 172, 653 DOM eter ea inoall eee eiecee 2172, 653 7, 575 
COMI, (6 YOfSRAINC Tay SR ie ee hae ae | me 3, 750 150 73,750 150 
\neioe ley cyan ike Se ene oe ee ae oe 19, 000 SOSOD0N Seas cnet cel asec oer saa 19, 000 90, 000 
TEEN HN Owe heta0; jeer ey epee ee 34, 400 APO AA Al spss Senet tuiers in| lls uerayeia 34, 400 1, 644 
Tongues and sounds....... 71, 566 CLS Fy epee (AS 11, 566 433 
(Clore Peiofoye Raa ne ers eee ee 16, 700 GBT ba Ee a eee os eee eet 16, 700 531 

PLOtANE seer e ota 188,509,698 | 5,220,660 | 42,186,252 | 1,261,767 | 230, 645,950 | 6, 482, 427 

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 $5,319,263, including 332 vessels of 19,578 tons net ton- 
nage, valued at $1,507,926, and their outfit, valued at $693,597; 585 
boats in the shore fisheries, valued at $55,070; fishing apparatus used 
on vesselsand boats, $285,301; shoreand accessory 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 fishing ves- 
sels and 8 transporting vessels of 18,198 net tons, valued at $1,415,596, 
and their outfit, valued at $641,958; hand and trawl lines used by ves- 

sels, valued at $89,876; purse seines, 132, valued at $95,500; gill nets, 
3,678, 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 $25,718. 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- 

iary 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, 
$2,886,920, 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, $1,548,768, were 
salted fish. 

Suffolk County is next in importance, having 2,419 persons employed, 
1,233 of whom were on vessels, 268 on boats, and 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- 

t, $322,752; 174 boats in the shore fisheries, valued at $9,080; fishing 
apparatus, $83,952; shore and accessory property, $1,749,750, and cash 
capital, $1,105,000. The products taken in the fisheries of this county 
aggregated 42,466,284 pounds, having a value to the fishermen of 
$1,155,480, and were nearly all marketed at Boston. 
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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 haddock, 5,150,600 pounds of hake, 881,500 
pounds 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 from other ports, was 78,973,996 pounds, valued 

at $2,042,638, of which 77,608,596 pounds, $1,994,198, were fresh, and 

1,365,400 pounds, $48,440, 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 consisted 
of flounders, 550,000 pounds, $22,000; cod, 100,000 pounds, $4,000; 

haddock, 45,000 pounds, $1,350; pollock, 15,000 pounds, $450; and 

whiting or silver hake, 30,000 pounds, $300; a total of 740,000 pounds, 
with a value of $28,100. 

The clam fisheries 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 cels, in their attempt to secure the worms, entangle their teeth 
in the twine and are quickly drawn into the boat. 

The cunner fishery from Boston in 1902 was earried on near the 
islands in Boston Harbor by 9 fishermen with 3 beats. The catch 
was taken with hoop nets, or fyke nets, and amounted to 88,400 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 
cunners 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 it of the ‘‘Irish market boats,” being about 4 tons 
each and similar to these used in Ireland. Founeny from 30 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 eng aged in fishing and transporting was 124, 

valued at $223,225, tie a net tonnage of 3,320 tons, and outfit 
valued at $91, 129; 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. 

Provincetown, 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 fisheries 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 cod fisheries on the Grand Banks of 
Newfoundland, 2 large vessels and 30 small ones varying from 5 to 20 
tons each fished for ace: 20 of the larger vessels fished for cod 
and haddock on Georges, Browns, and other banks off the New Eng- 

land coast, and many eal vessels and boats, during the summer 
months, took ground-fish, mackerel, and herring in the inshore 
waters. The number of boats in the shore fisheries, including 11 
power boats using steam or gasoline, was 226, valued at $24,820. 
The apparatus of capture used on vessels Sool chiefly of hand 
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 34 to 33 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 trawis in the entire 
county has increased since 1898 from 27, valued at $1,610, to 65, valued 
at $3,295, 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 38} 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 
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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 
in 1902. 

| 

On ves- | On ves- | In shore, 
Counties. sels fish- |selstrans-| or boat Shore, Total 

ing. porting. | fisheries. 3 
— 

Barnsta blew cease acteciscals sess sismisemecicesicteniniscerstolaisiere 821 4 1, 286 140 2, 251 
IB GIStO lee eects oe eee ine miieinte teletcielelctersisisic(epelelorneleret= 688 4 402 168 1, 262 
IDK Gos sssoeesconoanocEencoddoanoDacoDoUndauaapoooS Pal 1 225 26 273 
FEISS ee tee See res Pin econ ne een Ne Rees noe oe 4,614 16 943 1,533 7,106 
Nantucket Y 347 
INVOICE SEAR AR PR Se Bee oomecdencau sooonosoonGoEabeds 38 
Plymouth : 604 
SUtholiixame saee aa acnce commences steak ciseeincne oie selene Qi 8 2, 419 

Total | 14, 300 

Table showing by counties the vessels, boats, apparatus, and capital employed in the fish- 
eries of Massachusetis in 1902. 

Barnstable. Bristol. Dukes. Essex. Nantucket. 

Items. | See 
. No. | Value.| No. | Value.| No. | Value.| No. | Value. No. |Value. 

~| 4 

Wiessels fiShinieys se ceciaeis =) 122/$221, 825 82/3136, 850 8| $4,850) 328) $1, 499, 826 12)\$11, 500 
MOMMA ewe see eee ener BHO Gee deoce A 064)|52-m nice 69) Soacceee Ie) BU oo comscasee 84 .Reeee 
OT ese saaceononeaaos naaeee OHGyEllaaooae 204, 965). -.-... 2S |e 692, 867|...--- 1,387 

Vessels transporting ....--- 2 1, 460 2) 1,000 1 1, 500 4 8,100). = 2c /E see 
Tomnare hee cose ee eeee Ariane etaieio 4022 eens Glaasrcaes 1 een necese| parece | |Sonccec 
(OW moocH asses oorasS| locoeee Ws leseeee OD ieeee ne Pls Sooas (PiU Bess scoocce 

Boats. ose seclcns cataecis 934; 72,275) 355) 18,675) 197) 29,515) 585 55,070; 105) 9,170 
Apparatus—yvessel fisheries: 

Selmess saeco see LV WA G00 [ee apai= cle aie cioretsrel| Sate lores lavaceisiorses 143 99, 875 4 525 
Gillie tsi te sees ones 1,485) 125008) 136) 1,289) 159) 1,373)4,273 40,679} 164) 2,140 
1etoybuaVGl KE BANS O. Geesoulbeacos| cose socalsosdcaltosssGeu Seoacelsaosousollooaenabudescccmss 1 300 
Lines, hand and trawl.|...... IA See DOD Ee eeee SOleaee. 99264 seeee 134 
Beametrawlsi-)- ss eee 20) (daar Les 3 6) ae ae Ae ela, kes See SAN ERO AASB e Sac! soso0> 
Harpoons, sword-fish...]....-- abl eeeyse 68/Aeees- 2H oes 936]: eames 
Potemlobsterisens eens 340) Asia eet | Taseewonlcaaeen seouneas 285] 491| 23. See 
DRA -ddosoessonsas 12} TAlassees je aeeeee 10, 6.0) Baeenn aapeedeerae | 62 124 
iRalespaswesee seaceen sae 6 AONE ODA Ie fern Seen veer cenee Pace Serer |oc ec | eee 
WHuaONe Hoyo HA NAD) | Ss Sool soscellboasseec|sadarc||bobeabsd| locos olisbconccs|[eeoose 1.2| Sass 8 

Apparatus—shore fisheries: | 
Seimes:.ac.--- BeerR eclare 15 632 19) 1,350 4 320 30 6, 450) 6 3 
Gallllmlets soo seceeeess 686). 16557 ase eleenigssee|ee amc Eeeetorers 1, 390 11,570) 120) 1,500 
Poundnetsandtrapnets SONRLOD aN7p eee eieeerseet 50| 29, 875 16 125900 eee see 
Lines, hand and trawl.-|...--- (oUs0) Ree ose (EMSS 19 | Sener 3, 990|E eee 97 
IDO MVSICE Se eeoepsuESSebe 83 HAS ee ie | tee Sate 4 8 53) 108 )}52243 | Sees 
Beam tra wis ee... aces 451) VIS QOD) ee setae las estes ESC Sica ieteraiets| aie actavel| are stele reso al een er 
MyIzeimets eas wiecerasces 18 MBG 525352 GER Ae eal aes ete ee ceo lord's tere:c are fie See eel eee 
Pots WObStenaeccrcecsee 1,890) 2,037) 565 649} 1,645] 2,047) 6, 503 8,656} 555 828 
Potsreeliycne” Meee teh se. 469 AGW eee aa | ects 450 600 75 10 |eeeese erat ecarets 
Cunner nets and traps .|.--.-.-.|--......- |ppseo||Gaoboasa|bazaoe}|scsnadmeleacdos B4l esr oi] Ss eemex 
SpearsNeelc 222-2 sees 58 YR aeene| saccades 1) 1Sieeees [aaSceo0s550 28 35 
Wie, Gell sdassoasacscns 28 (Pact SSe Besedeea pedene||Satecosa Hsdasollorioteoscaas \GacSo5||S5e555¢ 
Harpoons, Sword-fish= = 3|2- 2-02 soe --c| 2. == edaeoesioasse: SU (ete o0}------ eodsooe 
Dred eespene-seere neon 399 843] 137 470| 160 ABO aoc Mollseais Shee | 340 680 
Tongs, rakes, forks, and 
OCS Eee eeeeecceeeccoe 629) 3,160) 287) 1,750) 120 540} 350 176) 20 80 

Minor apparatus .....--|-----. AG aeeees DY segoaglpaodoce4|loadasollacqueapadcd! |sccdan|accadac 
Shore and accessory prop- 

Onis oensee hess eiece cemnnse| seeices 146%073|e-=-- 98, 441).....-. Sea Soese 1,472; 869! 2 soqs6 800 
Washicapitallseccccsscsecic 5 |eeesee 295500 |ee acne 142, 500). ..-.- 5,000). ----- 1,304, 500)....-. 1, 000 

MOtala shes sce sincasices sl ne mre WIS 826) esas G03 370i! terete 81, 24 SaaS 5, 319, Ee oe 30, 338 
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Table showing by counties the vessels, boats, apparatus, and capital employed in the 
Jisheries of Massachusetts in 1902—Continued. 

Norfolk. Plymouth. Suffolk, Total. 

Items. 
No. | Value.| No. Value. No. Value. No Value. 

VIESSPLS TSIM Oyo Se seve aie dll= 3 ecciec| access 14 | $94, 150 78 $574, 450 594 | $2, 543, 451 
MONMALC Ss aemscec csc scecticcniscuccees|| . OLOoseesmeces| (45/5046 lo cocccctes SL 9G0: Poaceae 
Outfit S217 552i eeeeeeen 1, 360, 323 

Vessels transporting 6, 900 11 18, 900 
COMMAS Caria aso iste Sie cteini| Sisters eo ll ce =sicice'ail Sewlelonrerdll sian sesnic| fl) COO) llesinoree forays 408: || sc ckistesesee 

Outfit 162008 nea 2, 385 
Boats 9,080 | 2, 688 2138, 963 
Apparatus—vessel fisheries:) 

(RGIS, ce oooseocescoued|eseeoodsllsssacane 2 1, 800 18 14, 400 178 121, 500 
Gillets| 322 2es8 esse lee eae eee 300 3, 250 383 3,800 | 6,855 64, 484 
Teor! MAI Sosceeasocor lsaeboocdolseqcosbr lecar oadallqancnbaaen|icou0GRoK |boodeconegas a 300 
Ibe a HaKel Cheol neh AIS Como oens leaoeoena|lsseoceae Th WY Roogasse S2HOSON|erj=larelalaie 170, 309 
Beam trawls......-.--- lSqncos onl seaedeue lcnese 50d SaaScoriese| Cosopecellbatodascn Ae 20 1,390 
IMarpooussswOrd lise. |e ee rls =o sess ei=|Selemereree GBM eects PS OGO! eceictere- ee 
ROTH ODSCEE eee e sat<crei=)| =e ateictsrs ie] yaieieie coi Sleteia ote wre |[sieistcie aie 200 150 825 994 
IDNRCINGS see coc oanacon so Gbebeced laaaeenee laceerned acocetneas loose arne Saccocscoogs 84 226 
IRICEN qa sadpouagee sesco Saocosbel MeEpEeTe Sasa ooau|lnaosacsecel|bcoosHeellacpocosaccse 6 42 
IMM OMe ppaAnabUse eeesec|le eee serele aa ee Wee = eeu Ee eres | mia eal amore etrelatal| re tenes 20 

Apparatus—shore fisheries: 
DS OUNCS Bases eee acelin 8,799 
(Gobbi snVeNG) Sesoneaseaess 19, 827 
Poundnets andtrapnets 150, 450 
Lines, hand and trawl. 12, 570 
MipmMetsess ee vaso. eke cs 290 
1sferhoo) HRA Sooroesa5eS 1, 905 
TE SVIKG NOLS ere iasts cis atecelate = 156 
POts WODSUeK seer 35, 014 
ROUSNCE les eecismee eee ce clltseceeise 1,211 
Cunner nets and traps -|.....---| 54 
Spears, eel! 7.222 -..--ca- 157 

VV CITS  COlicjmmccicscm nin: 725 
Harpoons, sword-fish. -- 56 
Dred Ges ei mia tiscicies 2,473 
Tongs, rakes, forks, and 

WOES eager ect @oeline a 6, 238 
Rakes, Irish moss ..---- 573 
Minor apparatus ....--- 138 

Shore and accessory prop- 
Gi hy a ceatenee Teper Beene NOOO) |e eeme = = D4 ODN eeemiemer 3, 482, 374 

CaASM CA ball See eee arse seca emotes sestoacnl sete esteraal| ooiclessigetciotsl lsaiacieaie < let 051000) |Saeeee ae 2, 587, 500 

MO tallies eis ciccistseceec re LOS; 230M merece 3) Sol S84 |e seen. 10, 811, 594 

Table showing by counties the products of the fisheries of Massachusetts in 1902. 

Barnstable. Bristol. Dukes. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

Miewives wmeshyess sens se eee sce 738,850 | $5, 749 110,792 | $1, 295 279, 508 £5, 956 
Alewives: Salted: Sacco. ce. \cciecrae 1, 245, COO . 15, 934 373, 000 4, 604 51, 000 594 
Alewives; smoked) .\.55.-<------<-.- 114, 000 
IBIWe fishiseee see esau ees ee cs 67, 300 
IBOMILOM A ceca ae eine ales ce ieee ae 11, 200 
Bitiershish ews acne ccc tensnececes 70, 000 
Codmiresh nest eins here ces tnsoorseSs = 6, 179, 967 ‘ 
Cod salted rie nas. ce- se ceeeel se < cell 1, 531, 490 6 
@usketireshiss sae: a2 detecises oceaee sec 362, 316 099) | Eeic cate el versine lence soem =| neeroe atone cfell eemmmsienisio 
IMCS Hasse aaeecre cocci ects cseeemieislels 284, 044 Ta AAO SE ects cs elltensewieeisie 36, 000 1,472 
TU OUMG OLSe ste anes comer ness etersaet 1, 815, 517 53, 794 21, 000 420 172, 900 8, 412 
Haddock direshien = 2222 ccjjacccis = 4, 996, 930 108, 952 18, 000 570 1, 500 75 
Haddock salted’ — 35. .chis-cn oes see 16, 800 OR oall Bae BEeMosoe Beecoceers (soockercctad scccescase 
PET eco MSI, 2 95. oterctaisjcisistei se sie eve leeinio 673, 424 Cae Ul Seen eauerid tenracnoc SScescearoocrinonogoceho 
FEA Sen ibe Ces setainr crested orctaiers Sisiars ate | aise iaiyave, ciatetail bieimurtave Store 34, 000 340) |e os seteesl beers 
TEGIM SyoIH, Wael oan Ae Soe ama ULGH7BOS |) 998 | Reece lal ce ees S| See eee rene 
Herring; fresh ........- 3, 656, 500 BOO |S o-—Sancoenolleerasccisss|ssoscescdccallonue sesec 
Huckoryshadeeso.ss5.- 1, 650 25s) aes cteno wail wees ee cen loene cease well eee ces 
Horse mackerel 69, 095 aa AS otal eeteoeace cca Ca acecre al |Gonacaaooasc|pbooqsaaad 
Mackerel, fresh 1, 529, 200 74,112 115, 800 5, 844 179, 900 8, 495 
Mackerel saliedtns > sescclschcae xe<c 161, 000 10:,060)setesaeities acl aceite eee | Soeete eaeieel| secrete 
Memin adenMaee eats steer secc meee a 548, 000 Br DAT es cedee teen temecaceaalaceepacrae sel eeecsseas 
Rene kaw lilermer terres meer rcteticet obci ||aiseistece scars! eemaedt ate 5, 000 500 1, 300 180 
Pollock; HireshUsc cane = ak ce cc eee a 1, 994, 637 LOG sl esate cee allen store nie) [ele aerate crete etc 
Pollocks salted sees ce sees Sosu ees 154, 560 3, 072 20, 000 200 bleeesee sch esa seteericiccs 
GATICUEEIS nese omencc cet ecoaerces cece 120, 000 DH OOOU teeter soealemetenci es ING eee teal ers cae 
SOUP ete cata cites sleisie Sets eletare siciclastereisje 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. 

Sen BASSE J. ce set ces Seinecaeicters 13, 200 $620 3, 000 
had = oe Asoo ee ee hoa eceereaeie 1, 280 76 13, 932 
Hqmetearte sae. ss .ocsncmsscnee 1,453,617 | 26, 527 38, 000 
SPMPLW WAGE.) fh os\ljaeieape renee ee 25, 009 2,430 2,500 
RUUD SOOM Ss a hecete crore e ae aie 6, 535 DID Natasteweseaelee seas fees 
VOT O-fiSia ee ce capa ee terere ee Sie ssa micas 23,257 2, 237 34, 200 
AR UTA Se See eine seat eilete aiajord sie 52, 585 1, 434 86, 000 
PRGIANC O Emer set ee come acc sees 2, 000 40 30, 000 
Whiting or'silver hake...........-- 861, 200 DSG0N| ieee ere eee 
MUOUS LOTS te ects aiae ale winlee a/oele Soc cases 94, 229 9, 568 16, 100 
SRT Omer eee oat cianseei = c/aaiteeele 6, 000 LOO! Ne 8 siejecjeacie 
PUN Se es SAS cysts eee ecweee ce 5, 355, 476 2D S24 Wao es cmmisana 
enemas MRM ests crac sees eeaser rae ees 204, 544 30, 224 431, 200 
TOLAINS ASOMua Se ecco es ecne shee 26, 940 2,426 5, 000 
WOVATETS MARK: pacoasc ae aceetieee 483,602 | 111, 252 45, 500 
PARSE Solace BE eet te 180,600 | 12,430 14, 000 
SLM OD Se eetstmers seis Momemecclaene amen 182, 250 83, 505 19, 200 
Oil Swill MO se seccie see e ce oan 647, 427 52, 088 4, 489, 330 
ils cod) - 2-2 Seater me sieenee Beek 42,847 1, 860 
Oildop fishes seeks oss se ee 38, 750 150 
Wiha le DOmel e Fkcci joa ceiclscic acne ceri west e eseisci=io|| sews «eer 

Rota Re reese sane eee 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. 

Ailewives:freshin. 2252.5.) cceeates ee 57, 260 $589 aioe sensed cts octet oe ceca ee Seen 
BAUD 25s 0S) os ec ae mn es oe Pap art She | et a ee 113, 100 $8,054 | .4.-b eee eee ee 
IB OULO Sem ste oe ection Ligaeic nda tees SESE ee eeee ete tee cee recone ee 32, 270 1 A eee si o5 oS 
Buiter tishsers see oe cee eo eee ieee 4, 450 155 ( 7: 
Gaitafishy ae eee oe eae scene ee ee 2, 500 50 
Poot ireshy co 8) Soest Leas ee 24, 420, 822 538, 898 
TCXG LE TSE MYO Le A entree ee mee ee 26, 772, 928 721, 903 
Guskotireshss<as0 oe cctee eee cee 1, 904, 870 28, 527 
Wuskssaltiedis so eee cee eee 155, 721 2,573 | 
CQUTAMONGS Eee Seisloear oes Sa secs ine 52,550 2,394 
GCS Meee eee eee Gas Saree eae 100, 000 4, 000 
HUGUIENG ETSY a. dc sci oeeae seen 25, 050 476 
Han dorkdiresh ec occcessccccces =e 14, 440, 977 262, 637 
Had Cock salted: 5. oscccece cece 574, 273 8, 246 
Higike wires Sess een case seero mses 7, 3847, 817 79, 814 
Makesalted! zoe s5. Aes coe 443, 813 5,911 
TSUN oe bh rept leis) Play ery Sea = eae 5, 154, 926 318, 456 
Taliput salied ee 2 sacks se eeeece 936, 128 54, 239 
Mernrinetresh oe seal csewaccoeeees 12, 586, 403 184, 046 
lermimp. wsalitedusescssecse see cases 11, 153, 698 152,778 
Horse mackerel ..........---:-2---- 6, 000 240 
Mackerel, fnesh -s.. 2s. eco. se eae 6, 521, 369 324,102 | 
Mirekerel sadmed. 0 aac se. os 6, 777, 222 423, 809 
Miemina denis = ccesccccoseeoeececess 277, 000 1, 637 
IP DMOCKSMINES NE Fes hit ajc bac cise sme sec 7, 733, 846 65, 957 
Pollock, ‘salted... 05 5s2-- sconces 1, 087, 913 11, 938 
PROUD ier wie te terme a fate Demis co Sa elle actrees oe mieH aie wed win eee 
(SCUSI/G Uh te ee Se rel ere eR ee 4, 835 244 
Bdileteasiwescn ssi ee asc 12, 500 420 
BNVOrd=nela! SUS. wae eeeecose ccm 303, 661 24, 375 
MUARTTO Pe on) eis isre k= nic eines eeeewic yale 2, 200 101 
Whiting or siiver hake............. 1, 215, 000 SO eames 
MU OSLETS ie secre awa) a eaiokeen saenne 534, 159 58, 890 16, 750 
Clams! dards FS ots 2e Scien aici Sok soe cise cael ele meee eeteeeeee 26, 800 
Clams somes anc ne scence ccmaepecs 2, 072, 200 149) O48) |2 555.0 
BCAILODS ee ecicene mne foe e saa ar ete ee ere eee all enea laicon eee 115, 050 
AISheMOss eee ees Oe Mee cece nclleeoe tate etellecs seem see eel bee 
WON VOO MiSs sto ia a cia em ce Rick wile a oese 129, 806 By MOD [aya are eyche nt 
ELGG a Ss ee SO 34, 409 5 UB oy: ee a eee 
Tongues and sounds ... 2.0.22. sc. 2sc. 11, 566 een |S aocceneoe 
GO MEMOEN Gece oe tons has Dee cee 16, 700 Ten ARE oe ee 

ET offal A rsetae so netereie wiararetenstoteye 132, 874, 563 3, 426, 326 769, 330 67,123 199, 062 15, 900 
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of Massachusetts in 1902—Cont’d. 

Plymouth. Suffolk Total. 

Species. 
Lbs. Value. Lbs. Value Lbs. Value. 

PAM eaves; TRESTLE 5 <a cecciee icine sae 134, 000 EUS 3908 | Se oe eee Peter eer ete 1, 320, 350 $15, 220 
PMlerwivess salted wi... /2ejec- cece cesiee 310, 000 Sit fas Sao coe lass cebeue 1, 979, 000 24,619 
EAS SID Va isteL es EE oo Bee Se her eee Samia = Soe ees one Boao see a 114, 000 1,140 
Blue- HES tee reia ei Jaiera aa tae Sais eee se 4, 250 SAU Mr eeteeciece setce |e acaameee 194, 850 15, 742 

166, 470 5, 914 
106, 050 4,396 

_ 2,500 50 
ROMANS sac Scns ae seneecese ones. 1, 702, 900 40, 750 8, 232, 303 | $216,276 | 40, 658, 992 976, 219 
Goahesn lied. so. Ace come recon sticeaciew 33,575 1, 250 48, 460 1,376 | 28, 862, 393 796, 723 
OUI SIRES Sg eaas See een aces ser eee 39, 500 765 430, 900 8, 546 2, 737, 586 42, 937 
CUS RCH or Le es ee eee ene ees eee nee |ewcner Soseeails so-so = sce 155, 721 2,573 
AG TTT TS te soe yeni ee ee ate eniat ale wilhnscinit ais satel nee semcie ws 57, 600 8, 840 140, 150 fy Tie! 
slips ee ee oh = es 52, 800 SPO Ae Ho eee Wee ee aa: 52, 800 200 
DGB AS8 soho SS ee Gp Sess COU DO SO GEES SOMES ase sael Smoseeretes 57, 600 4, 608 493, 644 25, 322 
LEY CTR OG ose SR RS ON PRS ee ce err ar SS eee eee ee 553, 200 22,064 | 2,595, 667 80, 406 
MaGHOCkK Aneshy. cr sess Socascecsence 17, 051, 950 373, 420 | 38, 628, 457 793, 284 
Haddock. Bal Gece ta sepa spc yaa | Saye aR RAN ae JE eae Me Uae eral eg 591, 073 8, 584 
Hake, fresh ...--... . 5, 150, 600 85,489 | 18, 880, 141 185, 128 
Pikes atte ioe. aa fee. nise ne oSni ees soe alk tear Ce ee eee 477,813 6, 251 
JEG UM Ota. Coo) NOR Re ee eee eee 5,076,100 | 206,270 | 10, 979, 806 578, 504 
Hpi bat Salted | 3... 26<e Se seseeh soe 200, 000 43, 500 1,176, 128 70, 139 
Te tceicanitratsopte dec} 1e se en ee 724,000 | 10,350 | 16,982,903 | 231,053 
Mieming; salted... ce seston 1,098,600 | 17,200 | 12,252,298] 169,978 
FT OKOR VISA ae > oo cee ene ses e nd i 2 Ae ea eh Se WP BS A i eA 1, 650 2 
PCS ORY CHER oes oa eee aes eid ne ios e soe ee gon eee Soe Seber neces Sle cmasn <mies 75, 655 2, 055 
Mackerel, freshi. so 2setncc<ceke =< = 438, 100 22, 468 1, 103, 631 55, 873 9, 980, 500 495, 594 
Pere keeme rsa Oran se ee eS ES eal ee ae Sell cele antec’ 705, 600 51,522) 7,643, 822 485, 391 
DIGI OS CIE A Eee eee ee Sere es en eine el eee ee eae 50, 000 525 875, 000 5, 409 
LETS Yaa sg] OVI ee ce eae 6, 300 630 
Pollock, fresh 10, 913, 183 102, 558 
Pollock, salted 1, 262, 473 15, 210 
SOVOLGal 5 Se Ga SE ee OL Senne eae 120, 000 2,000 
SVC ES) Cy tage aes a ee 588, 900 14, 978 
INET, LOCC ae es ae ae ee ee 96, 000 5, 679 
On Glos ee aha pea Re epee Sooeeee 21, 247 aale 74 
Sie LEER RR EM Te Se AS eS ARS Sera e NIEN (ere Se neat) ypeee peat eee er 5, 660 180 | 3,770,217 90, 252 
SPAN OfSCOb [INTIS ie eee ase ie ee Sree Esra apse ete [Op a yl me 2 ar 27,909 2, 620 
rLIT DE SEXO aN = SO cy A ar Sy |r ae eye | ee eee | (eee Oy Seer Oe 6.535 372 
SywiemnG stisin meh sy) soe ee ee 282, 100 20, 530 750, 126 57, 746 
PUNO eee ara eisene ce ace,  LAOMOOOUIN Sos BVOe nos oo nal ee en a 213, 285 6, 437 
UOTE) Cl ease ee eet Sa Se See ge Se Ok ey ee A UWS Oe ee is Sa aoe 32, 000 490 
Whiting or silver hake | 210, 000 1,575 | 2,286, 200 7, 885 
Lobsters Be AS See ee a Sake 391, 080 39,962 | 1,695, 688 175, 095 
SVERISININ DD een rennet et eno oe, a Aer Ic eNotes ee ele es ce load alae ae 6, 000 1,500 
SREP EPs po tn ce aL Oe cee ae a aed JP een ene OR | ee | ee eee 5, 365, 076 25, 340 
(OUR ira Sho ah fo Ve el oe Oe a pl | yon eee Anll it Seema 854, 544 131, 139 
KOIRAHS ARON Ss conc aise Se Sone eed 31, 750 3,550 | 140, 520 8, 298 2, 279, 410 157, 247 
SUVS RURAL ES beeen cecice cnc cinse Scimaia aimee ote Some Glass eames ea einneremcee Cee ecs 529, 102 120, 252 
(GSESIVED SD, 4 Stes a7 ADS SOLE oe SG Ete Baas | (RE eee | Nee eee ee, (ES Ss teeny eed a per 194, 600 13, 430 
Sierra se ee prasacie abe is eeclc cee one aioe cl nctnse ec letebeek acces | ee ao ee 395, 900 89, 982 
Cnrkilcc ees eS sbletelsaceues 20, 000 SOOO nes Sees oe lees ceo 20, 000 5, 600 
Pr Se MMM OSS See ese eee ain) Sckisnas as ee 630, 000 Ceo ks 45, Dl ees Sree ESeeusaass | 690, 000 31, 050 
Oilegumit al Chae ene te ts eer see RS oe taille, of Sea oe [eos EST ee SFR Ae es oe | 5,136, 767 292, 87a 
ul vel ss Ses See eee Sree |e eee ee |e ak eee meters e toy Se | ete se Sete 172, 653 7,010 
CUP OP Mahe ees ese ep eete mes Sate al cesar Lees EMSs cake ell <aeceateeeies one Fas aS 3, 750 150 
Whalebone SAR) Hae R AA © Whi lace pbentect aell 2 19, 000 90, 000 
TE Mn DT RA Lika ign BOLO Che MIRC, A AS OO | OETSS PSO Am a nere pie | = y Ae eeeeer aeL M 34, 400 1, 644 
TRO Saye Bree STSE LES (O TT OYE Hse ne nl aga eS LAR Pree Se Dk (Os er eee er OSE TE 11, 566 433 
‘GoW | So5-cb= seca Jos an oe be sso se| Seben a= sees aso sae. he cemnm meee Ie ne Seer 16, 700 | 531 

Total 3 | 42, 466, 284 |1, 155,480 |230, 645, 950 | 6, 482, 427 

THE PRODUCTS BY. APPARATUS. 

The principal forms of apparatus of ‘capture employed in the fish- 
eries of Massachusetts in 1902 were seines, 

trap nets, fyke nets, dip nets, 

lobster and eel pots, dredges, 
other appliances for taking sword-fish and whales. 
Hand and trawl lines were the most important apparatus, considering 

the quantity and value of products secured, the catch being 149,044,508 

tongs 

gill nets, pound nets and 
beam eae hand and trawl lines, 

and rakes, and harpoons and 
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pounds, valued at $3,607,949, of which 141,871,580 pounds, worth 
$3,423,426, were ene os aeeeele and 7,172, 928 ern et worth $184, - 
5238, i bone 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, $104.8 824; 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, 18,954,853 
pounds, $804,529; herring, 3,841,866 pounds, $30,878; alewives, 1,749,- 

450 pounds, $21,445; shee 965,612 pounds, $4,828; menhaden, 
430,000 pounds, 59,950; sand eels, 120,000 pounds, $2,000; cod, 88,750 

Roane. $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 sornindle 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 Fehenbe: 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, 
3,800 pounds, $76, and shad, 4,200 pounds, $210. 

Gill nets were first used in ane cod fisheries of this country in 1878, 

being introduced from Norway by Prof. Spencer F. Baird, then Chen 
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 oo 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, $11,823; 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, ete., 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 Wellileet 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, 4,800 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, $43,169, 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. 



298 REPORT OF THE COMMISSIONER OF FISHERIES. 

Table showing by counties the yield of the seine fisheries of Massachusetts in 1902. 

Barnstable. Bristol. Dukes. Essex. 

Species. a aa 
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
(ofoye TER a Sa nena meee 8, 000 25, 000 $500 
qerrimg:, tReshy -— sce see ses 2 1,540,000 | 16,143 
Fenn. salted c-254|sseeces aes 106, 866 548 
Mackerel, fresh... 4 276, 800 4, 960,240 | 249, 450 
Mackerel, salted..... 161, 000 6, 741,522 | 421, 293 
Menhaden ........ ...| 860, 000 70, 600 700 
IPOUWOCKoNscws scarce 450, 612 150, 000 750 
Sand eels .......--.-- £205'000))). 25000) 22. -egSeca Sasae ia See all ee el oe ee ee 
SACQIMELEAOWLE) cee ciemi=- M4008) — AB sa) 2 Se eel le eketerasial|ietetom a c/a aici eee state | eee ee ete eee 
Striped thass.......--- 1 ABO) ADs ects cel eae ee ea Ges cab Se aa ee el Cee 

esUT al SS Sates Stans 1, 392, 371 13, 593,628 | 689, 384 

Shore fisheries: | 
Alewives, fresh .....- 300,000 | 1,800] 110,792 | $1,295 | 254,258 | $5, 644 |..........--]----eee- 
Alewives, salted ...... 586,400 ! 6,695 | 878,000! 4, 604 35, 000 OOH | cee wee ete ace eee 
Cod seeps B ewpal| pepers Sas ped cisco i ols eal teeceet este ieell mcchest tens tee eee 50, 780 1,115 
12 SITs Pane a eta oN | DU RISE ar P| NDE al [SEL PRN feces Wes 2, 400 TOD] oe ee 
PPRERTIM Prien orcs ies eon Seistansis aa | Ene ear | teem ite ell ee ee censors See eel leoeteee 2,195,000 | 14, 187 
BVeraiver Glitter lee es = SRS SN eee se ae ee ee ae eres 5, 500 275 
Perch, ‘white..-.....- eter Steree pearl | rere. 5, 000 500 1, 360 TAO lee ccesceee sa Sees 
BERL es kee ee a IN oS SE ete aed aoe crore [yet 365, 000 1,825 
HOTS Sena ee ee ey cabinet cen looses 13, 9382 TOU Na.cce com ere aseiewec telesales 
Derive dieses Stee ealiawtac en errs ee eee 30, 000 AE) NY 8 a ica ce Al Schone cscs Thom aeRO et | eee 
PXEUIEUINAD eee ce eine (0,0) Has by 010) ee ete! Meee emeManAS mma ac| ess hemo Sall- cots 256 

PROD tee sees sees 892, 400 9, 996 Da2, 724 7, 606 292, 958 6, 288 2, 621, 250 17, 402 

Gram Ontounlce sess | .2,284, 771 | 42, 487 532, 724 7, 606 292, 958 6, 288 | 16, 214, 878 | 706, 786 

Nantucket. Plymouth. Suffolk. Total. 
Species. SS 

Lbs. | Valae.| Lbs. Value. Lbs. Value. Lbs. Value. 
| 

Vessel fisheries: 
Blve-fish...... 2... seers PSD) B2D 9) (BOSCO. . Ack ataid eeorteree iss eee teeeel |e SSasceoc0 85,625 | $6, 850 
(GOs ee eS ace aan lefaresioinw alitee ose ll tose ecenclraceinos Nee mation satel lslemercom ner 33, 600 740 
Eeernime: fresh. ~ <) dle se cicccie SS = eotiog ll oalee Seto oal Sape sorg esate Gece Seeeesemet 1,540, C00 | 16,143 
Herring Salted 2 a5-6)| sec c al ennsiscmclesaeceece Vag eel 2 pee eee ead | hoe ee eee 106, 866 548 
Neacwerel ines” 25. Se oc c.nisl|osieee oe 146,500 | $7,868 957,691 | 48,743 | 6,344,231 | 321,379 
MoGKerelsnlted,:-ccalece. pees acest sec sca ecleemone 705, 600 51,522 | 7,608,122 | 482, 875 
1 e183 200 eae ee | ane RPE | ES enor beget ene lead os aoe eae etna met | ears ee 430, 000 2, 950 
POU OCI t oie =e Es Ct oll Roi isloeahe | ae temays aie | Sass ct ens See seins | Ge ostemeiae 600, 612 38, 003 
Peery nVe Eee UR Weyer tae | OD EN S| RE es | Me bacue ee ee Pee eae RE leet ae (Eee eerste 120, 000 2,000 
Cfo gnben a cte\teg 0 Waren ean elas aes ee eee | Pe Serge or Sey [RN oper fs eo 14,500 145 
Stamped fama ose 4).2 ese ced eee re | harap ts |onimew a ome af aimee mine 1, 459 175 

IC 1-37) ee aaa pee $5, 625 6, 850 146, 500 7, 868 | 1, 668, 291 100, 265 | 16, 881, 415 | 836,808 

Shore fisheries: 
PAULEMOS TEECSIN « cocsisy atc trtaredort ie orate oie am patevatl Mica em caayeysel| ines uses teeatreunde eats valsha,| tea tararenapeteds 665, 050 8, 739 
Alewives, salted ....- [at Rie oe ee Sp ORO) FH One t Bae es ee 1, 084,400 | 12,706 
( CLoye | earns See te eee eo 55, 750 1,115 
WGI Ss Meas ene oa = 3 ae 8,400 420 
PVCITEOP As So cise sine NBS swcecesees| 225199; 00001)" Aa a7 
Miaclsorals 12.0 2c00 AS ess oa : Z : 5, 500 275 
Rerceh, white. 2-02. see 6, 300 630 
POM OG ne ae sjoe aetna : 365, 000 1, 825 
Giadisee ses segue eee are 13, 932 757 
OMCOGEAee see eee 30), 000 450 
Sivimrins) GogeeuAeeccoue | 6, COO 1, 500 

otal eet es | 6,000 300 |. GOs060'| a (ato some oll epee 4, 435,332 | 42, 604 

Granditovall as-cm.-5 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 Massachusetts in 1902. 

Barnstable. Bristol. Dukes. Essex. 
Species. | 

Lbs. Value. Lbs. Value.| Lbs. Value. | Lbs. Value, 
ttn SEs | = 

| 

Vessel fisheries: 
DBE LH Seas terete aaron ee DOO! (Olt GAO) [ps sectecalem teeta le secostcre as ercterees ees | ee eee | ey ee re 
COMBS acca ered 33, 334 SOGOU Reames creeisis anise ce come nea cise | 1,589,080 | $36,664 
Tata lalereles Ses oqacesace jcnepeOneaas Sere Babs||s=6=Sheneel=acesoee (Sdecceosac ores) 3, 800 76 
PIERRE nIne S Ubesics Ania etsterseera sol 2 seye Sail eee aetee ie etce | sae cence locoweade | 6,039,903 | 129, 479 
EErRINE SAL M so-so a ee Sa saseis<|ocicic soc pemjeme as oaclloe caeinc Wowicwiat ee leakeeees | 11,046, 832 | 152, 230 
Mackerel, fresh...... 642,100 | 27,870 60,000 | $3,030 93,000 | $4,230 | 1,385,940 | 65,116 
NERS Snel 5d] Eee sea secs BSeseces Sah eoenens 55 5e—ne lbseqneanae| sonseiece 35, 700 2,516 
NAG see semicmcc desews lazeaacaace S| Snoncoseieecs secs Jnoeeeee- Vewtaclatctcie a lsedaccoc 4, 200 210 

Mote cae ee 696, 934 | 30,540 60,000 | 3,03 $3, 000 | 4, 230 | 20,105, 455 | 386, 291 

Shore fisheries: : 
BIWE GSM. eecia-cice AVEO | PG 4 Sil eer Let ee Sete Mt 2 ke OR oes ee Qe Ae One 
Herings ee 92, 000 SAO Rare eM eter Ne i ara a ep 1,237,500 | 11,375 
Mackerel............- TES LO 1) ely BBS See FINNS NY Se | soegle (cM Ye eee 83,839 | 4,192 

Punta wen Sea eee Pee GDS ue Uae eee tes tall meg veetiece satel 1,321,389 | 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: | 
IBINIE=fiSH Ss * aisle ee teee|) LO) 375 EL. | A HOOB DOOR 07 sabe lelafalcenctercteelins siasietes 31,875 | $2,406 
BODO ecinseee seen ee 26, 135 OAG ES oes <oliae tae coal ne oeee coal phan 26, 135 1, 046 
NGO Oper eer crstocies soe eresye See acl ere eee emia see latan ce wcl bide concen ou looneaee 1, 622, 414 37, 664 
TRIRYO RCO CICS 2 Sets Neel I Seen teal | Sone RCRA [ERS em eae et [ere aa | (ISD ake | eS 3, 800 76 
PLC UELNO MIRC Rae ree el eee coer cle cane Attlee os woe tacltac cele 284,000 | $7, 000 6, 323, 903 | 136,479 
FUCKED Me SHMINEG sect Ieiseeciocee clean omc ls occa meke Harsco | 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 
Mackerel, salted .....|:-....---: aatece Esse cee nos leicester tees a 39, 700 2,516 
Siia de eemet ese nteecn esas cee Peace eco, Ate Ie er 4,200 | 210 

ANG 2): 5 See ee aes 127,010 | 5, 402 268,600 | 13, | 22, 849, 439 | 473, 448 

Shore fisheries: tele ; | 
BM esfiSha 0 \raieeie staves ESOC M = ae AR ON Eran See eae e Seale cae emai ee 33, 500 2, 628 
RGR DUO pers ene ale eee eal Ne 5 Seat aed 16, 000 U5;0 1a) eee re ee ne OF 1, 345, 500 12, 445 
IVE KG tose) eee ee 2, 000 80 1, 600 | Aik) | Paar pene eee as 164, 539 8, 707 
Squeteague .......... 5, 000 SOW eee eee cms eee ee aces eoe 5, 000 150 

sO tales os leceeee os 23, 060 1,510 17, 660 | Se leet ener es ieee ge eee |} 1,548,539 23, 930 

Grand total .....:.. 150,010 | 6,912 | 286, 100 | 13, 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 
in 1902. 

Barnstable. Dukes. Essex. 
Species. = 

Lbs. Value, Lbs. Value. Lbs. Value. 
— | — 

Shore fisheries: 
BALERTIeS: AROS, s onicieiceaccccee 121, 250 #1, 215 25, 250 | $312 57, 200 $589 
MIewives; salted’. oo 2 = 5. so. cc a 32, 200 AN Tt ease ee bl pesnc een elk Sore eee se Ae 
Bite stishes Pees See a aes 26, 000 2,529 200 | WO | Sto Beh oS ee 
IBOMULO Baste een onesie ese veece 11, 200 437 123, 000 4186. | ieee sercreece| tree eee 
IButter-fishieeas om aes ees see 70, 000 2, 850 29, 800 | 1,319 4, 450 155 
Woumireshe. vase. keen ee 86, 336 DRIER YAS © Sd Sep onal a aS g 58, 300 1,414 
Wodmsalted ean caccee cust ceccees 2, 850 VIG eeecce Sse Soe Re ee 2 ene el Ea ae 
WU eRS Betaser ree eee semen nil. cise bh esvelltt 4 cece aon bee eon meee Bonceasaes 25, 300 759 
IDGIE A Coe Se Sar 5 ee a Sa 27, 000 1, 080 400 A eee ee Staiedl eres te et 
PLOUMCIETS es Soca ne 25 te 160, 208 4, 230 108, 900 2, 132 5, 900 59 
IEUME® 6-2 352 SUBS GEREN [ERE eae eon ate eee atk en Ree AS ee A 8, 000 100 
LEGingiele he ao eaae eee 3, 564, 500 330 fy ae esate isoec sane 858, 000 7, 282 
INT CLOLVESWAG ae ascetic wae oelace aie 1, 650 73S BASSAI e| cabo scece taceetennae hel GAAeh ee ake 
Horseumackereli oss se6 ee ee 69, 095 ihe, TORN ete saree eye ee ee 6, 000 240 
Ma@kerela Ae eee a8 159, 700 7, G94 40, 900 2,115 84, 650 5, 009 
Mier a@em) as s/cee sconces sieve 158, 000 SE fal Ee eae etaet sl ns cee one 207, 000 937 
ROMO kee eee secee con hace ans 478, 825 5066 to. eee ae lesen cee 89, 000 1,160 
SG np eee eee a et lr 6s 14, 400 488 AD SACO Eee INI SS) ae eeeet osname eee 
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Table showing by counties the yield of the pound-net and trap-net fisheries of Massachusetts 

Herring 
Hickory shad 
Horse mackerel 
Mackerel 
Menhaden 
Pollock 
Seup 
SEM TRIREE Goan coneosneHoeerobeHos 
Shad 
Squeteague 
Striped bass 
Sturgeon 
Tautog 
Tomecod 
Whiting 
Squid 

50, 000 

Barnstable. Dukes. Essex. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries—Continued. 
Dea Nass/eaweceteteis.< iste svete were etal seete eerste epee | eicisie eis estes 34, 400 PQ O12 a a. eciee a nee a cee ese 
Shad ccte ae aoiececcaaeen memes 1, 280 $76 1, 200 €0 635 $34 
Squetearuele<-j--cess-ceeeemesse 1, 489, 117 26,382 | 2,247, 500 61, 295 12, 500 420 
Simpedibassi en. ss -seeeeee cases 19, 800 1, 980 400 CU ERBRnee ae ssc cccocs 
Sune Combate soca cieeeaeca setae 6, 585 CY PA peace soos (6 Psneisjiad a= | oecialae Seba eee ene 
PRR ANIO Remora Soom ee Sexes ceisler 12, 085 179 1, 500 37 2, 200 101 
NOM COG ae ese cis cae ee ase see 2,000 AQ i vee ropejeie Siete ict) avid eevee Sare'| nye, Seeiate a tr arel | eter eee 
WihitingAen 22: asecccecemasces 861, 200 D860 a ace ee sale mee eee 1, 215, 000 3, 950 
SQN deeecee rer ocmeerise anime 5, 395, 476 25, 241 9, 600 990 |v nccectiee cee | Se eee eee 

Rotaleeet wns So Ses ase eeeeeae 12,710,207 | 123,852 | 3,078, 850 85,387 | 2,634, 185 22, 209 

Gramadntotalyecacecs:ccieeiectee es 12,710,207 | 123,352 | 3,078, 850 | 85, 387 | 2, 634, 185 22, 209 

Nantucket. Suffolk. Total. 

Species. 
Lbs. Value. Lbs. 5 Value. 

Vessel fisheries: 
HB OTMULOR Sec eiske ee Nee ererereese 6, 135 R24 Sil eymerayetere ia fatieilispereaietoret tore 
BUtlEntS Mey epee < oe en eee: 1, 800 Dit Seale sete mpcpempar ener 
MVOUN@ErSS..- oss ooeeeeeeeee cs 2,000 GON se Soo Seek aerctenls 
IRONNGYOlle, Se asap anneaaooeuSaoc duce 63, 0GO it S9ON |S aeateereaee | moceeeeene 
Sup Baca okas cee see ee ae 6, C00 WSOP Ec eee antes asters eee 
Squeteapue -os.2 202s. ose eeeeee 8, 000 DAO eee ree re ccrmatell m\siecreeee ete 

ROTA Sees et ene Gauss iaetee aia fore 86, 935 QNGBU Wem cece seiss leeueeeeeee 

Shore fisheries: 
INUGK ANGER gas Races ene cones Geer ceca cose |Seorooosea assocercnaos bsaceccoor 
AV ewiviesiSalte dys. c seat ciaie oe aiel|leieleinie =i =]=)n1=/= eaesoneoe GacenacsosasleupsceTease 
IBTORTS (SCRE So SOS DOCE Le nD MEreG BBosotononEn bosSooonsamasoEoraa=talsobosaece. 
IBYOMOr eons obese caleba Sood SDesabAcoOL OSs lbosrcostas lowensoceacad becanaacce 
IB UPteE TR FS re ors sie tereis stapes aerate oe | Sere ctescterere = tel|seitig Stem el aell eijetone S eeeiel | sretere eee ce setae 
CodiineshVtrs 3 occs ses ace nosis lace eemioenes laaceaesore 15, 640 $391 
God salted seis. cokes n ese oles aiecele orate te tole @stmte spall so ore ere ese esl le Seciareeiets 
(Gibiah neha oqosgneHSno Ean DOOMeNaS pepe ccbooronlbaopause sdlsnce abodes eclldaspacaadac 

3,115 170 
3,704, 717 88, 277 

19, 700 2,020 
6, 535 372 

15, 785 317 
2, 000 40 

2, 256, 200 7, 585 
5, 365, 076 25, 340 

bal oa a ial eee eee 724, 440 7,585 | 19,147,632 | 288, 588 

86, 935 2, 687 724, 440 7,585 | 19,234,567 | 241, 220 
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Table showing by counties the catch by dip nets, fyke nets, and eel weirs in Massachusetts 
in 1902. 

Species. 

Shore fisheries: 
Dip nets— 
Alewives, fresh .... 
Alewives, salted ..-. 
Alewives, smoked. . 
VETTE Stealers eee: 

Motels: cess nas cele 

Fyke nets— 
Eels 
Houndersscaes emo 

Eels 

Barnstable. Dukes. Essex. Plymouth. Total. 

Lbs. |Value.| Lbs. |Value.} Lbs. |Value.} Lbs. /Value.| Lbs. | Value. 

BIEL tee Apnosan| loss slscononddllsoconoc 134,000 $1,631) 451 600) $4, 365 
626, 400} 8,821} 16,000)  $200)........|.---.-- 220,000) 2,475) 862, 400) 11, 496 
PAS OOO | E140 |e ea ee eee tote erecta lle rete Peralere arate lsccie |iatatotatercis 114, 000) 1,140 

Eee sal eams sc eocea lemons 680, 000} $5, 100}.......-|.....-.| 680,000) 5,100 

1, 058, 000; 12, 695) 16, 000 200} 680,000) 5,100) 354,000) 4, 106)2, 108, 000) 22, 101 

TG S725 OLAS Sso8) | ects siviell nneiere stators se sae a'sl| Serefataretais|| Se slacrele 16,725) 1,014 
6, 000 OU insesoee basco Secreta lanoscoe |coeestes oocsae 6, 000 180 

SOTORUIOA RE Woe | ea | eile al ee ee 22,725, 1,194 
————= BSE SSS SSS sees ee 2 

AON G87 eal O50 Sos e S| nenee Gee ecccalessceea tases temes Joceceuc 49,687) 1,950 
—— = _——— ee 

1,130, 412) 15, 8389) 16, 000 200) 680,000) 5, 100) 354, 000 , L06!2, 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: 
lsi@iuboley sides to poeacabadl|baa5oconbollapoopbos loo7oaqnqGoad|ocanooes 36, 000 $480) ce oe ones acer 
ELOTSCPINAC MOTE lems aratare ce Samia elaine | eva Ste ies | ate Severe otal nyo artes cists |e stetaesta cians siete totes 560 $17 
Clamsshard see pececsscce||> soacbendallspscodda |soopopnondl|cosoeebdl|sapsunsccallanaadaac 2, 400 300 

RO Pal ae eyes cis oe = aoa Se aE E Sallis aecioallitenecteamce |Pemercee 36, 000 480 2,960 317 

Shore fisheries: ne | 
BOIS eee errs c eee are carat | Neeaten Sac ee aoe yao 7,500 GORD ees oustsre ale | eee estate lheyatelete eee teeters ae 
ScallOpsrericeecccceacene 1, 350 SLBON | Reaecre ce | Seas ce ea looece eee alllsiacetvealemeteeaecine Joconseae 

Ota rears ae mse en's ,aPocs 1, 350 150 7, 500 Cy (ts eS eee emer al Macmeraous | See eee 

Grandetotallee. ses s2s2 1, 350 150 7, 500 375 36, 000 480 2, 960 317 

Norfolk. Suffolk. Total. 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
Hencingetresheeances se osies <i 36, 000 $480 
Horse mackerel 560 17 
Clams hard jac ce sehen ceric 2, 400 300 

TROUT IE igs bese audience HO GRO D ERs GB BE See eo cee Gece eoeae eee otc meete Eo Smeaen es 38, 960 797 

Shore fisheries: 
CUMNETS FOR cae antares 30, 000 $1, 500 57, 600 $3, 840 87, 600 5, 340 
1 ROUGE Eo 7 Sa in a tee en ea ri aN PS cd epee US gn ne ne el WM) Coen eRe ee 7,500 370 
SOGNUIG) (ibs dogeseedeonadosdosod|peckaadacess booaaunses Beagsaroneec Sosearpade 1, 350 150 

ANGE SAS oe tee oe ae SRE 30, 000 1, 500 57, 600 3, 840 96, 450 5, 865 

Grandtotal cote nc oe 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 trawl line fisheries of Massachusetts in 
L902. 

Barnstable. Bristol. Dukes Essex. 

Species, 
Lbs. Value. | Lbs. | Value.| Lbs. | Value Lbs. | Value. 

Vessel fisheries: | 
BlMesh Shes cece ee 300 P20 sacar. ie = hayes Sars Srapeate vee ote| Ere erercrcer |S eterna | ee 
Cog, freshss: .2 3: 22. 4,854,397 | 137,830 | 72,000 | $2,040 | 17,000 $405 | 21,130,138 | $460, 896 
Coad, salted_....-.-... 120,640 || 82)658 | 239000) E70 ess. -ee | aan 53 26, 772, 928 721, 503 
Gusk sires). 25.3252 362,316 DOQ9 |; sasmeeiefe ster Sela Hlemeee e ometteee ae 1, 904, 870 28, 527 
CORP ST Sr re | Kee ee ae el ee a | Sane ene eerie GOS a sn eed Soe So 155, 721 2,573 
Mloumders 223 3, 000 80 | 12,000 240 4, 000 0 6, 500 130 
Haddeck, fresh ...... 4,200,930 | 92,802 | 18,000 570 , 500 75 | 14, 210, 952 257, 086 
Haddock, salted ....- 16, 800 SS toe) ane Sees ere Sea es (BOs en ESE SS 574, 273 8, 246 
Hake-fresh’- 2... 548,424 (Sat 2 Fl LA ee een ete | ea eae ee al Pee = 7, 280, 017 79, 055 
TER EGE SEIT 30 [pe ee | ae tl FR any 34, 000 S40 il sc accom ase are 443, 813 5, 911. 
Halibut, fresh........ Un Berita Oe Ltr Sm een barge | Wa en I 5, 154, 926 313, 456 
Te AESVI NW Sif Reo fr C2 Teme | epee eet nee | rene Rt eater ome va) [Ae eres tae) (fe pei ate ee oF Pt ire ers 936, 128 54, 239 
IMaclremel) ..2 22... oe 332,500 | 16,845 | 55,000 | 2,750 | 18,500 600 1, 200 60 
Pollock, fresh...........-. 812, 700 tS Peat) PS SITE RN apy Ge UN pelea fees See 6, 203, 522 53, 900 
Pollock, salted... ..... 154, 560 3,072 | ‘20,000 DOO i) are ches hele eee 1, 087, 913 11,938 
Seay oe ees Seeks eee 7, 000 200 3, 000 105 | 17,000 SUD. |e accicn chet a] eee eee 
Seadaberage eae be 3 6, 800 300 3, 000 120)), 218000 1) 51, O60)... 5c 252 =| ee 
ORV TAR Cae wes ee 19, 600 BLO als Sac nin aie aclod ene ace seein ate Eee See ee eee 
RUB GSS oe es oe aliens cc Srofsrecigeie (ec ern et cjorl iterates < peters Sone See eters \eaosstat 34, 400 1, 644 
SOAM OC Ses asset eee ease t icsalhee mee eas somiste ll eiaiee mere a stereo cles eee 16, 700 531 
(Gloyl: os) Ses eee ee 42,847 Le SO0M erettsacts | Setae Seen [eee ee eee 129, 806 5, 715 
OWES | O40). GE NT INNS fe aw age bw eer | sree | n= ace | ee 11, 566 433 

Motall pastas sors 12, 991, 994 | 338, 423 | 456,000 | 13,535 | 71,000 | 2,595 | 86,055,373 | 2, 005, 843 

Shore fisheries: | 
BME SH Sees eee ce 2, 000 MEO Meare akee hoses 10, 000 (10,0 Me eee oo. S se 
OC TRII ted Weert Saennes Sie ences meee ancien) toe ur eae || dig st en enn eee te a eee 2,500 50 
@ocwiresines =" cease 1,197,900 | 35,842 4, 000 120 
Cod: salted: 22-2 3.25. 18, 000 DUE eee eas Sceecaed 
@uminenshe esa aeceeas | pebecoeneace | eoncech sal eecace ae alaseemee 
Hlounders.......-...- 225, 500 6, 085 9, 000 180 
PAG GOCK 3a sane oe 796, 000 G20 ete aces eens cece 
UIC eee sean ces Sue 125, 000 LS Olnee eastern eee eee 
Mackeneli, o: o.. cus. 41, 000 2, 050 800 |~> 64 
POMOC ees sa ovement 252, 500 Boils etscccen Wee arene 
SCupeeracsonssceseoes 7, 000 210 | 27,000 765 
Seaibasds. i222 oot 6, 400 Bed Hees eee 
SUMeTEA WE) =e oe ee welioaecase sees lac serene 38, 000 1, 440 
Striped: bass... .-..---. 4,250 275 2, 500 150 
ATEN ie. 2am GREE ae 21, 500 645 | 86,000 | 2,755 
DOS NSH Oo eee te 3, 750 ISP aS eselseseceee 

Reta eS Syne ee 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, 300 | 19,009 | 311,600 | 10,812 | 88,845,876 | 2, 059, 070 

Nantucket. Plymouth. Suffolk. Total. 

Species. = | = 
Lbs. |Value.| Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
BNE iShiiee = he ajarercleion i 1, 100 £88 500 $40! | eee calsaceseee 1, 900 $153 
WOGMEMNCC Ego sa alee he |e cine see eee 1,614,900 | 38,450 | 8,116, 668 |$211, 885 | 35, 805, 098 851, 506 
God, salted! 2.2: .....04. 32, 000 | 1,575 15, 000 450 48, 400 1,376 | 28,617, 968 784, 732 
METIS SATE SIN ete ela rece ciaedl sis Seto 39, 500 765 430, 900 8,546 | 2, 737, 586 42, 937 
CCAS ERAT: IHC (seats anne |e ac Neral Mo tien elas. Ee pe feo eA) oe oe 155, 721. 2STS 
LEVIE GD ha KG 425 she ee seat et |e eds |S er | RRO peed ea ao Fei foe te ee oe 25, 500 530 
Haddock, fresh .....- 18, 500 647 |2,050,100 | 45,828 |17, 006, 950 | 372,070 | 37,506, 932 769, 078 
PLAGCGOGI TATE OU ee eell ese EN ym icc ci melt tert encarta Rare ac aera | eee ee ol ae 591, 073 8, 584 
FLMC TLCS eof selsalemtes cee oeleeeonne 708, 300 | 11,206 | 5,150,600 | 85,489 | 18, 687, 34L 182, 494 
ig Ute pecs doy 0 eR Genera | (Opera gees el a Rn PE eer ete aks 2 ee ea ek ee ee 477, 813 6, 251 
PERO OSI = eyes a|o ie ec ee eeilaceree 629,000 | 46,850 | 5,076,100 | 206, 270 | 10, 979, 806 578, 504 
Malibu'ssakted =. Ste |eoseme selec ecces 40, 000 2,400 200,000 | 13,500 | 1,176,128 70, 139 
DiaiGieRells -255. se ce all eetevntetee ate  de reece 5, 000 290 Abed ceciom neni evs nme 407, 200 20, 505 
POWOCK AMES saeco 4 oeeee eine lehecee 225, 200 2,509 881,500 | 12,626 | 8,122, 922 77, 067 
PoWock: salitede UO esos eelgrass eS ote | ge | 1, 262, 473 15, 210 
SCUD ME ee seneccceterelesertos cel someere 3, 500 NOD Newecsicroalntesocces 30, 500 789 
SEA iDASS as tek eee cet all cee eie ncaes | aerate re a | aes ene SLT eS ee eet ee | ecererersre 27, 800 1, 480 
CRA UUCO eee Carers eee Se ovate rare Se eal eect 3, 50 TOD) | BE ease cicters ciee 22, 500 715 
TSIEND I] CVU 8 G1) 6 Fae ete Pg ay Se ieee din Vee re cm (Pe UR Det ears al ci ek ae ee 34, 400 1, 644 
COMO ee Sais Sect Sikes Bal ey eect tale aerate I rect sly ee | eee cee neces 16, 700 531 
Codwoilee-enea.t BESS Se OSH Ona Bone nne HuMa Sateme en sande hoscceobonallonecoec oe 172, 658 7,575 
TOnWZMES ANA SOUNGSA 2 SiR ae Wa NETS Sees Woe Ea ee ee ee | bee epee |e eee 11, 566 433 

Otte esceneece 51, 600 | 2,310 |5,334, 500 | 148,958 136, 911,113 | 911, 762 141, 871, 580 3, 423, 426 
} rt | SS — =, SS 
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Table showing by counties the yield of the hand and trawl line fisheries of Massachusetts in 
1902—Continued. 

4 

Nantucket. Plymouth. Sufiolk. Total. 

Species. 
Lbs. |/Value.| Lbs. Value. Lbs. Value. Lbs. Value. 

a oe 

Shore fisheries: 
BB ie -fShe e oeesinne HOO | oes soewienec eeeepe tee 15, 750 $1, 160 
(COA NS See ee (can SPR ee ee LES eek |e sesSe5256c Wee semper 2, 500 50 
Codimesh ec seee 2, 300 100,000 | $4,000 | 2,982, 454 81,196 
Gad-salted: .......---- BOON Cassa Heecpreroavetete 241, 575 11, 875 
FO PET Oe a oe eal aerate [eee cio e ns oe pa oe | ee ee oe ee ee 3, 750 295 
Woc-fish <2. /<...=~<5 21) See eee eee 52, 800 200 
WEISS. She dace esenoee se Guess cobd eesines Seenseerra lEsacsrinar 57, GOU 4,608 57, 600 4, 608 
ROME IN eel CAO COOL belek Wea ota eile ey ee 5a0, COO 22, 000 859, 850 29, 832 
Haddock sees 2 600 45,000} 1,350 | 1,117,725 24,130 
BET areas eer mpemtovel| Seems oltacie aaj a siatoesmies iste ralbata estes cmmnle Jeeto mses 184, 800 2, 534 
Mackereln. 22 -as-ccic2 BI) Was Seek ee eee ames $0, 800 4,489 
IDR Cees’ yh = Ae a eR ee Pe oe ene eee coe sae 15, 060 450 1,193, 824 12,547 
MEM Pia sec ee ses ues BIO) lsc sooo Males ceceiten 82, 200 2,370 
STEMS STS S pe aah ae | hal Fe [a ee ees (Renee opal RAE ernie od et ae 33, 800 1, 587 
Si Sch BE Ges Sie Soe Se a Ee en al ee eee (Ree oe 38, 060 1, 440 
RT POON DANS oot setee al| eye asters [Eero oe (inte rcece Sekars Holes Peeepererciee atalino ke eee 6, 700 425 
Pde. See ate nee Vi aie aero Sula [PEs ae 175, 000 5,405 
TCESRIRGVER Geyer Ste al epee SEI) mses ee Le mete Mes (ted 30, 000 300 30, 000 3 
IDYeYEASaTE ET. NS 5 epee eee a leg Ss ol (eee beecess5=5)\se55- HGS) acess ace art (OS) Sueeg | 3,790 | 150 

SientelNseae er 220, 000 10,250 | 256,125 | 6,360 797,600 | 32,708 | 7,172,928 | 184,523 
| | — | — 

Grand total ...... 971, 600 p 560 [5,590,625 | 155,318 87, 708,713 | 944,470 |149, 044,508 | 3, 607,949 
| | | 

Table showing the catch by beam trawls in Barnstable County in 1902. 

Flounders. 

Fisheries. > cso Cl 
Lbs. | Value. 

TP ESS Sea = Se ras SE ae eer i CR ce TA ERP ep Se IE 769, 809 $23, 669 
ICON PRO oe eC Ro Pt en RP Sit Tat oe miei ois eee meee canine 650, CQO 19, 500 

Seon tetas oe ee SMES SEA A TATE CE ha o> Da he OE ae 1, 419, 809 | 43, 169 

Table showing by counties the catch by lobster pots in Massachusetts in 1902. 

Lobsters. 

- Total. 
Counties. Vessel fisheries. Shore fisheries. 

Lbs. | Value. Lbs. | Value. Lbs. Value. 
| 

TEVDTE GLEE CHES Ge ys Se ee 14,750 | $1,615 79,479 | $7,953 94,299 $9,568 
TB): chst Ut Ue te Stee ye ts ae a (Sseasscecs|eocssmse = 16,100 1, 935 16, 100 1, 9385 
BD ES ee erotic tere Oe are ea eae |e ce seiner | matinee: 56, 125 6, 005 56, 125 6, 005 
HESS Oras eemreeee tye cio mieae = anccostae evans cee | 18,571 2, 600 515, 588 56, 890 534, 149 58, 890 
NSTIOCKGT 2 ao 6 = nce oset eae ed sce feecareitats Re (ee 16, 750 2,075 16, 750 2,075 
IRC Re FOS epee eS Ss ee ee I ESS osecese Seseccss 109, 062 11,700 | . 109,062 11, 700 
TealyrshPaLii slit -~i98 52 tep eek aa tet gaia naa) pi acoaned[B SaBBrSO ee Dele Salers Gece 478,183.| 44,960 478, 183 44, 960 
SUMMON eee eee ae oe sere ree noes 2 | 35, 000 3, 500 396, OSO 36, 462 391, 080 39, 962 

otal neo eules iat pe tats Ve | 68,321 | 7,115 | 1,627,367 | 167,980] 1,695,688 | 175,095 

Table showing by counties the caich by cunner neis and pots and eel pots and spears in 
Massachusetts in 1902. 

Barnstable. Dukes. Essex. | Nantucket. Total. 
Species. Se = | 

Lbs. | Value.| Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 
| | | 

| 
| | Shore fisheries: 

Cee etree rece iene acc ceftcwelen close ete cre 23; BOO SL ALO ees see eeconen 23,500 | $1,410 
Wels esescee . 530 | 183, 132 |$10, 023 | 33,200 |$1, 343 | 100,000 | 4,000 | 10,000 $500 26, 382 15, 866 
Flounders. ....- 1, 000 BOE ok Nass eS 3, 300 100 S\35sceestlbacases 4, 300 150 

otal 184, 132 | 10,073 | 33,200 | 1,343 | 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. |Value.| Lbs. Value. Lbs. Value.| Lbs. | Value. 

Vessel fisheries: | 
Clams, hard.... Chek) til, ales co socslsoaaase||so5cc0d|socan0e Iepadsereae||acequ pas \saoobucclocasasc 
Oysters, market Soha Uil| —'pohPla5-ocqse sesgodalldenocnolloosasoe joooacecdenllaasa cana lodce saacl|>asce=s 
Scalhopsece. eee 900 10 | ceissscsclloesmoee 25400) $670) eee ene ae |= aren 10, 050) $3, 887 

Motalarctcts MsOaceamen7a2 oon aes D400 || MGTO ene ss ee ee 10,050| 3,887 
——— —<— = SSS ee ee 

Shore fisheries: 
Clams, hard....| 195, 048} 28,974! 431, 200/$67, 125/120, 000) 18, 750'........-- 4,785 
Clams, soft...-. 26, 940 2, 426 5, 000 625) 3, 000, 300) 25.072; 200\$142048)o eee |eeeeees 
Oysters, market 445,102) 108,920) 45,500; 9,000 
Oysters, seed... 180,600) 12,430, 14,000 1,000 
Scallopsve-eeees 180,000) 33,205) 19,200) 4,000) 78, 000 26, 250 

Totaleeee see 1, 027, 690 180, 955) 514, 900) 81, 750/201, 000) 40, 720) 2,072, 200) 142, 048) 129, 400) 31, 085 

Grand total ..| 1,076,586 189, 687| 514,900, 81, 08, 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: 
Claims Sihtain dee rales tare atetsraratas ietate a /a\a esa lll fs tata lala ciatarayal| ovaraiatainiaizia loll Sree eine ae—tellsieereeese 9, 496 $1, 250 
OVSterssMarket is sce el tees rae ese cietctascte llaoroae ajcioel| Seteemie cere leieeyerors 88, 500 7, 382 
Scallopstecsecen | peeeeeaaes TER atts Secon on tea | aemcesmoee serassensalsadaescc 13, 350 4,707 

Dota Mis Saints Maes smears es Saysle eel Mec eese rece | arcs evrciatens |r eee eras Waar 61, 346 13, 289 

Shore fisheries: | 
Clams thardiearallSeeecsisisecllinsaeeiicine 72, 0CO BO ODO lie sintecme sal eeieeaas 842, 648 129, 589 
(Hein. Soriiaoaas| Sppoeseees|lcooaosaas 31, 750 3,550} 140,520) $8,298) 2,279,410) 157,247 
OysterswmMarkeh| we sos ee |e ere cil ee elalloe felsinte 490,602) 112,920 
Oystersvsced ec a|nsoce cence seeecnl comet cie cree 194, 600 18, 480 
Scallopsieco socGl hecsesesoclioosee esse) sciecemeee sere 382, 200 85, 125 
(Goro ES ysaousl pees nebod lstaocaaae 20, 000 20, 000 5, 600 
Prishwmosssee a. 60, 000 $2, 700 630, 000 690, G00 31,050 

Totaileeesscess 60, 000 2, 700 753, 750 47, 455 140,520; 6,298 4, 899, 460 534, 961 

Grand total -. 60, 000 2, 700 758, 750 47, 455 140, 520 8, 293| 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: : 
Oil, whale 647,437 | $52,088 | 4,489,330 | $240,787 | 5,186,767 | $292, 875 
VINCI HWE) oX0° (Ye) seen ned nes Sah ares ee ee eae A ae ea 19, 000 90, 000 19, (00 90, 000 

ae, | Lee To ae ee Es SE SL | hoe Cee er 

Mote Secs. nce sons eierelae ea areaieniwias 647, 437 | 52, 088 4, 508, 330 330, 787 5, 155, 767 382, 875 

Table showing by counties the catch of sword-fish by harpoons in the vessel and shore fish- 
eries of Massachusetts in 1902. 

Vessel fisheries. | Shore fisheries. ‘Total. 

Counties. 
Lbs. Value. Lbs. Lbs. Value. 

Barn sta ia)cters.cloisjeve se avasdavetatatclersseratovsrerasayeratows) siciere QS NOB T yl Ror OS Tin sence al cresatersie 23,257 | $2, 237 
TESOL EO Nae. 5 ea UAE se nt ry Le ie CG LL aR SHO) |||: IO) |b cade. wel Soodbode 34,200 | 2,212 
DURES Hert diac cisicie cote nee eae Cee ee eae eee 4,108 288 4, 000 8, 108 488 
LOSES. CaS ere Sen ee a ae Caine On ar ane ects Be as Sed 283, 661 | 23,375 20, 000 803,661 | 24,375 
DS iyirid OUULY AAs ee Lett ton ace rn i Le Rane OED | YG | assoc sec|baosaoce 98,800 | 7,904 
uito leet set ulesdocas Spe Fak Ua TN tl al PPI || QU,GE0) | saseeasool sooonace 282,100 | 20, 530 

MO tall hey a eee Sara ese acess eee ee 726,126 | 56, 546 24, 000 750, 126 57, 746 
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Table showing the persons and capital in the wholesale fishery trade of Boston in 1902. 

| Nunbe = a 
Ae Number (a) Shore ages Cas 

Branches of trade. of firms. | persons | property. | paid. capital. 
engaged. 

PES AS Meee oee easel eee ta alae neo Sine ie icneterals 41 373 $874, 450 | $231, 580 $443, 000 
Salted, canned, and smoked fish............... 12 338 469,400 | 129, 900 296, 000 
Oysters Se ee ee eine ee ee Seis oul os cece 8 91 157, 600 48, 800 153, 000 
MLONSTCYS seis seen sine seca sereie ose Be cieesoes 12 75 164, 250 36, 800 155, 000 
HishhkouPam dielie. ee semen eects <cieso ee eal 2 41 82, 000 20, 785 58, 000 

ANGYGU | Sr pet SSIS ei Cin cies ears tees 79 918 | 1,747,700 | 467, 865 1, 105, 000 

Table showing the persons and capital in the wholesale fishery trade of Gloucester in 1902. 

Neer i cae 
, Number (o) Shore ages 8 

Branches of trade. of firms.| persons | property. paid, capital. 
engaged. 

Hineshetishiacina= sentemscssseu se cceateuesccecouese 4 115 $138, 700 | $48, 300 $136, 000 
Salted, smoked, and boneless fish............-- 37 1,180 | 1,069,669 | 488, 927 894, 500 
Oieluetandvsinglasse....s<2 lose ence e seer ee 10 238 253, 100 76, 018 274, 000 

Rotate. cesses oes eee = eine ese ees ol 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 ep. 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 $957,149, 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, worth $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 
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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 pounds; blue-fish, from 330,290 to 

146,335 pounds; cod, from 1,426,912 to 690,160 pounds; striped bass, 
from 101,950 to 50,087 pounds; alewives, 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. 

Onivessels! Ashin pees ease Sinan re sos etreeie ee 
On vessels, transporting 
Boat or shore fishermen 
SOTESTINGOIE fh ecisayelaiaie ccna clo orale cite acts cia nner Neier cieee Rae Seti ot eG cian eaters 

CY M0 2) a he ea I oe I a Ne en AN ae Se Goer can eeo Sogn oaE SOMO Od Sa Soo 

Items. Nu Value. Items. piece Value 

Vessels fishing............-...| 79 $198,995 || Apparatus—shore fisheries: 
PONNALC) Saws sees sec tele se aS Tl ies oe ae Pound nets and trap nets. 160 71, 590 
Outhit et ahaa lee ee ee tseee 53, 045 Seinesescast sec seers 65 5, 090 

Vessels transporting.......... 12 10, 000 Gill'mets S332. 2S escnceces 82 4, 088 © 
FLOUMAL Cj eeesetsc seas ING lieteGasonccae MVRO SMES ee o=- Aaseeeeae 701 4,216 
OUUEE B ate on erence reteratierare|| states nie 772 Lines, hand and trawl...|.....-.-. 579 

BOBS eee oe ei see eter iaietate 1,130 108, 841 Pote lobstersene-a5--esee 10, 204 11, 232 
Apparatus—vessel fisheries: Potsieelivs oe. ees s ahe cos 3,750 2, 668 

Pound nets and trap nets. 38 54, 200 Spears eels ss2 seas sect coe 61 43 
IPNISeSCINES ese s siete ne ccle = 1 500 Dip Nets... 22 ctsee |= 2 1L 16 
Gull Ctsiee- seca ee eee cit 231 2,340 Dredgesisecscanseniwcces ae! 1, 208 4, 048 
Lines, hand and trawl ...|..-...-..- 966 Rakes aosecocs oe essences 67 228 
Pots lobsterseacs-esesc ees 330 390 TONES 520k. shkis cee eseeee 422 1,915 
BOTS COs a eiaets eats steleiale ee 220 220 HOGS (222 seas 'sene cee nese 412 255 
Ley O00) Bonacmanoapaouacd |lodosesec 217 || Shore and accessory property|.....--- 359, 235 
DEAS es les sess sass eciee 136 BkB21 | |Cashicapltalee seesecseceoeceee eeeeeeee 119, 750 
PROUVIES retetetelelela cieiviclaisisiareeletsie 110 520 —--- — 

Tota eect teste renceeaeeemeee 1, 014, 280 

Table of products. 

Vessel fisheries. Shore fisheries. Total. 

Species. = 
Lbs. Value. Lbs. Value. Lbs. Value. 

Albacore or horse mackerel ....... 1, 200 SUG Wile eeteeas bnew ces 1, 200 $16 
Mewives,;iresh:./2.5 42. seese ase 61, 400 556 398, 290 $4, 712 454, 690 5, 267 
Alewives, salted .. AlGSosooedgocolc soos sessc 166, 800 2, 099 166, 866 2,099 
Blue-fish ........ 42, 520 2, 539 108, 815 6, 877 146, 335 9, 416 
Bonito me cew sis lai- . 1, 100 88 124, 080 3, 772 125, 180 3, 860 
Buttertishvestescn nce cence ees 33, 260 954 329, 650 9, 453 362, 910 10, 407 
Cod ...... Re elufate’alets ele rersteleteleielelelotersteters 312, 630 10, 401 377, 530 10, 251 690, 160 20, 652 



FISHERIES OF THE NEW ENGLAND 

Table of products—Continued. 

STATES. 307 

Vessel fisheries. Shore fisheries. Total. 
Species. 

Lbs. Value. Lbs. Value. Lbs. Value. 

HMeS Mace GHemits velesicisew as LL panooeceee 27, 200 $1, 360 424,540 | $20, 930 451, 740 $22, 290 
Flat-fish and fiounders..........--- 374, 100 9, 251 760, 770 18,588 | 1,184,870 27, 839 
HAAG OCK sas secisce sesaie cial orsiate Siete 428, 295 12, 034 77, 900 2, 231 506, 195 14, 265 
ERT CICONYABWAC Sota se aclemacewiae cee 900 27 33, 860 673 34, 760 700 
LGU TE LOS Some OSA See Ces aie eee | 2, 030 168 1, 400 196 3, 480 3864 
IMRCKEREl tee ans. sosismeecracaeeees 265, 490 16,077 350, 110 16, 873 615, 600 32, 950 
IMenRa Gena -c cca sfaetec sc oSeeleten cis 30, 000 176 441, 000 980 471, 000 1,156 
MIMINO Wee tee esc ccccsce eee eee ee: alsaeccuScsccs|asacccaens 2, 000 120 2, 000 120 
REVO ese acne sae creanacee seine sates ce cewenulmecaesine se 40, 400 2,395 40, 400 2, 395 
POU O CK cecil eee ae See ectes | caecuaceeme Pawetuacicene 30, 000 300 | 30, 000 300 
SCOP ee cchecks woes sams oe eee sine ssee 5, 872, 200 | 114,572 | 1,461,040 46,282 | 6,833, 290 160, 854 
SEaIDASSee eet e eee aanch ceauiets 99, 120 5, 560 148, 100 7, 458 247, 220 13,018 
Gina iss. si seks See OU 2,600 182 28, 186 2, 283 30, 786 2, 465 
SOIC Lie see eet ea ele tons ncn al Sas eitice sone aadosgckee 10, 600 942 | 10, 600 942 
Spanishimackerel 222s. . 552.22 420% 220 32 190 382 410 64 
BoUctearuer aacauss c2 Nees cee ae 635, 640 15,597 | 2,522, 475 60,256 | 38,158, 115 75, 853 
SOUIGPER Soe testes ccote souescteses, 24, 700 585 69, 150 1, 946 93, 850 2,531 
Sinipedihasstemesstrcrascceeesecc.. 30, 510 2, 557 19, 577 2, 360 50, 087 4,917 
SNVONG shen ema secikeee soso ge ect 126, 900 OS Oia MEME Sones 5] nee SCae 126, 900 6, 743 
MUDDLE ee 3 5G SEN One EM mae A a 33, 400 1,211 244,750 8, 068 278, 150 9, 279 
PROT COG MR eee sicis ee cine)s ine mle see isles [oes sdese ec] tom ciacieears 2, 400 90 2, 400 90 
\Wiliiin fais het ee ei oar ee eee 39, 500 395 65, 000 924 104, 500 1, 319 
Miscellaneousifish =25-26> -25.-- 222 26, 500 262 141, 600 150 168, 100 412 
SAIN) Ss Bee CRE OC SE Se OE Ee Groene Cncoc ee ees eg es eee 1, 200 240 1, 200 240 
MOPSTCTS eon ca ease eee owes 17,010 | 1, 745 380, 295 37, 743 397, 305 39, 488 
(GDI S, UECHIG| pee Bee e epee eens te see) SSE Cre eae ncaoe erases 6, 400 400 6, 400 400 
Cratsg sO liteete = aaa elaine brs ae ejcies Sein [pce Se sae ciel sai camaee 9, 386 1, 760 9, 386 1, 760 
(COTS Seon Sasso TBO rE oe ee ee 1, 600 | 200 268, 300 32, 314 a 264, 900 32, 514 
Muahorsiseresnt-cssaccue scat eceeeur 1, 440 220 215, 800 35, 236 6 217, 240 35, 456 
BCOMADSa see ems csiacses sce eewisscwe 4,140 758 115, 512 24, 450 ¢ 119, 652 25, 208 
OyNtershmaArketes fo. ccse eee sece eke 3,141,131 | 486, 263 474, 222 75, 028 | 28, 615, 353 561, 291 
OystersmseeG sccccncccascuscccessoss 116, 200 7,682 524, 650 19, 079 e 640, 850 26, 761 

ROtalaceecomennectics caaeec aes 11, 252,986 | 698,211 | 10,360,978 | 457,490 | 21,6138, 964 | 1, 155,701 

226,490 bushels. b 27,155 bushels. ¢19,942 bushels. 4516,479 bushels. €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 
in 1902. 

Counties. 
ing. porting. 

Bristol 43 (ajo aja alas e) mele) aim lem wl 8) <n © win mi elo nin om cles wane =o 

LIGETI piety egies i ee es PS Oe a i ee rete icre 
ING W DOLE Mammen Meee ise ee Skee oso clo eelnsic oe 231 
[REO WIAG CN Comer ram ase ee aise cise euiemecocicbicke ses tee’ 68 
Washing tontaserner = eaten ccd fee cA aes 33 

GIRO) 31 A a i na pO Se yr a 394 

On ves- | On ves- 
sels fish- sels trans- 

Beas or - 
shore Shores 
fisher- men. Total. 
men. 

ae 97 125 265 
CoP 173 99 291 
9 396 226 862 
3 145 231 447 
2 206 11 252 

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 ..........-- 12 | $40, 750 7 | $9, 545 39 | $65, 150 18 | $73, 450 3 $10, 100 
TONMALE ee wees eee BY Ys Ee Severe tol a ee a 593 Rees ae S88 ees Ts ees as 
Outht soso ee Si see lees SWiK. |aongee 1842 es ose 227 O00) seco 7215) ees | 2,710 

VesSelsitranspOntin eye sees ee sere | ecole sii) =t= mil ail sisieieeeeie 8 7, 800 2 1,100 PAM EAD) 
MOM = Soo esoouobcs|laeoccal|soseepeed||saococlicabososs 82) |S eareer ee 94 lth eo aace LOW esees 
OUER Te ae ete coe oaiaecclsicis|| se tsa eee seme alane seine 620) |\aeeee LOS) ase 47 

IBOGtSs2 ss= aoe ce os accesses 131 | 11,772 | 240 | 19,607 388 | 51,304 | 171 9,193 | 200 | 11,965 
Apparatus—vessel fisher- 

jes: 
Pound nets and trap 

MICTS piesa reel 
Purse seines.........-- 
Gill nets 
Lines, hand and trawl.-}..-..-- 
Rots) lopstersas ous. se5|ac-e 
IBOTSNCe EAN mentee ef eae leeener 
Harmoonsiereeces. sca cress 
Dredgecees: scsesncwee 338 
TONGS. secchcecacs case 40 

Apparatus—shore fisher- 
ies: 
Pound nets and trap 
TVG to ee aan ae ee 101] 522) 550 Ol DOO |, TO | GDN oesseclldcoossece 84 | 7,125 

Sein'ese essa soe eal ses oec aes 6 505 24 2, 740 6 190 29 | 1,655 
GilllimetsPScnceseceeeee 3 90 17 943 49 2.640) sacs al eceseeae 13 515 
Bykemetsinceacsss-e ante 72 372 | 302} 1,870 164 832) Sececc | seweleemee 163 | 1,142 
Lines, hand and trawl.|..-.--- ON eee oe re as on CN iaaoead 20": 138 
Rotsslobsterseess-s-ee 60 60 30 30 | 8, 830 955068 |e alssenaante 1,284 | 1,636 
Botsieeles esse ss5<c54ee 530 320 | 860 552 260 310 (1,120 659 | 980 827 

6 10 9 26 18 
LE ets Sete 5 10 6 6 

704 | 129 449 | 116 364 
40 4 28 12 
40 | 122 618 54 183 
45 | 185| * 983] 24 13 

2045: 200!)E anes 935/307 |heeeer 4,100 
109, 250 |...... 10;5005)| 0 2aes4|eeeseee 

ERY || seSce 209, 504 |....-. 57, 069 

Bristol. Kent. Newport. 

Species. = = 
Lbs. Value. Lbs. Value. Lbs. Value. 

Mbp rcoreorMorse| Ma CKeLEl eae some metee clea ieee ciaieete lle mateo ee racall meteeisieter sare 1, 200 $16 
AWO Wives! treshis oss cie\icescccec cee 35, 120 $621 9, 800 $160 262, 120 2,750 
Biieatish mess see soso e soma ee eee 450 27 14, 280 907 128, 680 7, 961 
IB OMLIOM amen eae coe c ace cain sce ee selsce ce setinnesl | heeeaaeane 220 20 122, 960 3, 680 
IB UIHELsLS Dee emer ncciswericiicieme res: 11, 800 377 14, 100 448 317, 210 9, 010 
COD ae i ab iocnie acne tine bce leis Sas ahetine|| Cees dence lame sneer emeeecaitee 649, 460 19, 413 
MGISE Rm sosniccwis sec cise necce enemies 54, 500 2,705 117, 040 5, 690 38, 700 1, 627 
Flat-fish and flounders ............ 34, 100 835 84, 130 2, 5384 740, 570 17, 386 
ETC OC aie aes co 8 nic stotarslansibve satel erste lols airs accra ater reteioneiel | Sicveevefeucte raistcralllavateieestie elaie 466, 695 13, 080 
TC ROTVS HAG ake haan Seeks ahatcte [tees oe rere me cea all eters Cea ere free ere ocieme eta tee testator are 26, 500 457 
Tights i) 1s eee Se See ee Ged SE a eeseee Soecaseatedel Sa seancese Sasoc caueodal Gewesonace 1, 730 228 
IMP OKOTE]. Meetepae cote cine erste aiaianevna nell race Ste ctoare fersl| stat eigte Siete all ree oreee ereisiarelleerrerieereite 512, 480 28, 602 
Menhadentens: tise. sn acccnteneecwae 35, 000 L30 i esses pee wists |wistelcestoeisre 416, 000 826 
LEO Kofol dis AMO ee See ae ae ee Se ee eS Per ene ets 5 6 Som erc nen bEaEcor 30, 000 300 
FSR oy coe ae Sea ae en 2,500 70 11, 250 355 | 6,566,640 | 154, 293 
SaaS Ae ee ee eo ee Ue eV Ae. eave nie retell eiclatee istetereene lal nretete ieee 221,770 11, 487 
Shade ses ance ae kere nsise eee 24, 846 1, 958 200 18 2,440 241 
Spanishimackereleses iis fos a2 geet al ete te cese cise tate sae sicee 150 22 260 42 
Squetedowe =a. eas oa eae sees 61, 770 2, 132 136, 080 4,368 | 2,165, 225 49, 826 
SOUL ee acctetcce esc eeacere 600 Bia | Sateen ote lseinetertane 84, 050 2, 318 
Stripediibass. so -s es aeeeee nics bere RE 110 13 100 10 28, 460 3,110 
Sword=fishise oo c25 22 ee aa Ne ee oe 126, 900 6, 743 
ED UCOR SE te cant erie eeiehn cite serena ee 36, 6 ‘ 164, 850 5, 247 
MOM COGAN cswcloe tes eer eee see QB eal telteite ere atlas levee allan Sh eee 
\ii lait ta (9 Aes Sea ee re Hn Om ANT ee PA Sees 104, 500 1,319 
Miscellaneous fish . 162, 000 262 
TSO DSUCIS ye nase lects se eicicine wate Sree eisise 0) 351, 955 34, 359 
Clams,.... goooncecos 56 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. Ti = 
Lbs. Value Lbs. Value. Lbs. Value. 

(DUAINOL Se tetas os e ewe = Seek iseeas 35, 080 $5, 333 100, 880 $16, 864 23, 720 $3, 785 
SelB tis cates BeBe eb a eee nol eeneme 9, 480 1, 783 69,720 | 15, 665 22, 032 4, 258 
Oysters sMmarketercewace ne acencee 1, 196, 937 192, 808 155, 883 27, 242 28, 840 3, 708 
Oysters; Seed iiss oh ccc sctciecieaaiecre 70, 770 2, 267 168, 910 85607" [Ses Gee ee Seer ee 

MOTE hats oceleine ce clasnecone 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 .......]........---- [suit eds Specere ell area terete ole oll petereea stores 1, 200 $16 
Avewiviesireshi2isasase-cecon scans 8, 550 $216 139, 100 $1, 520 454, 690 5, 267 
LG Wives aa lue Obser Sere tereinct celts c-\| sine is eine neice -Gre seine 166, 800 2,099 166, 800 2, 099 
Blue-fish | 7, 925 521 146, 335 9, 416 
Bonito 2, 000 160 125, 180 3, 860 
Butter-fish 19, 800 572 362, 910 10, 407 
Codere 40, 700 1, 239 690, 160 20, 652 
Cla meneame tnan se he 2 100, 500 5, 101 451, 740 22, 290 
Flat-fish aud flounders .- 276, 070 7,084 | 1,134, 870 27, 839 
HACC O Cae sasaki sfaielere 39, 500 1, 185 506, 195 14, 265 
HN CKOLVESDA Giese cele cekedoc nose 8, 260 243 34, 760 700 
Ree“ fislae seme a ak ele s Stein cicleceeies 1, 700 136 3, 430 364 
MACKEROW ss chs cecchsslasses esse 1038, 120 4,348 615, 600 32, 950 
Menhaden sist scccecceccieseccosces 20, 000 200 471, 000 1, 156 
Mammo w Star tcistetces cee emcee nate tu 2, O00) 9° M20 cess eee oeate here 2, 000 120 
rTM ear eal ie escalates eheyscis 40, 400 2, 395 40, 400 2,395 
ROMO CKRe eam ne re sisiaietee Scie cease || oe oa ae eins [eraali Gettenleemee clog wlek sameeren 30, 000 300 
(SFO ics Sy oats eee ee ee Aewereaze 252, 900 6,136 | 6,833,290 | 160, 854 
SCAM RSS eepetrne se emission crete eyetereiait | bis mays,enresceteis eS estaeets 25, 450 1, 531 247, 220 13, 018 
PSUNEKG) 20 Bric a Siete as Geet See eee oe [Seer eet Nesebochese 3, 300 248 30, 786 2, 465 
BSI beers ee oreo cic eine ete ace kya fe eeomaelng sooo eases 10, 600 942 10, 600 942 
SloMMlSa TMEOKE NES. os Se Pao gd senpEellosedousosase lSpnaaGsens|lOnob om ooasASlmaeasenone 410 64 
DOUMELCHOUI CS Sanrio = soe cinicies cresisioe 1,000 | 40 794, 090 19, 487 8,158,115 75, 858 
IS chit CRs ere tre atin, ais seers bien eiecleie | aictsioeiieereete||trokiempemince 9, 200 200 93, 850 2, 581 
Sime cub ass orcs cnet ceelscciictse oe mcwiciscackes ews o 21, 417 1, 784 50, 087. 4, 917 
SWOLG SHS Wate ger oe ccitie cracsiarererees lloe aie eis crac ova [are Blereretersiays [aie Serene SU. also ae eee 126, 900 6, 743 
TAUIGO RE Saree c/aisictere maf eels icieiecicws esis 2, 000 80 36, 800 1, 488 278, 150 9,279 
NOHO RYSL «cps SS Etoe eat Bes rear Sere ere Seer 1, 900 65 2, 400 90 
PSV eer Sl a carers minke see ese ionisi [ereiste se = cisoerellln eee ineieetlarsm ne eee iciaiallaciace seis c 104, 500 1,319 
NisGellameoispishissecce nace selec aol tines nce alenmcecieenie 6, 100 150 168, 100 412 
Shirin peseee cece soccer, 1, 200 240 
Wobstersieseece= = <= 2- 5 397, 305 39, 488 
Grabs hard: secs2 coe see 6, 400 400 
Grabs tsoltresse. ccs cc ce tiees cestiecece 9, 386 1, 760 

BITS epee clonic ie sini isc siccreecicin 112, 800 14, 102 12, 000 1, 462 264, 900 32, 014 
QAO RS eee wii he Sic wih x ate aieraraisa:sferee 5's 55, 440 9, 092 2,120 382 217, 240 35, 456 
SCalllO pean siete ede te eos tekles 8,700 1, 322 9, 720 2, 180 119, 652 25, 208 
Ovsterumarketse sss ee stews sees 2,177,168 | 329, 407 56, 525 8,126 | 3,615,353 | 561, 291 
OYEtETSHSGCO ees ee scrt se cies ewes 401, 170 SSS Tal ees eos th tal each nares C 640, 850 26, 761 

POA es sae ssc s Seis weed wisre sie 2,911,028 | 377,673 | 2,265, 533 77, 733 | 21,613, 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- 
fourths of the total product in 1902. The number of these nets 

employed was 198, a decrease of 4 since 1898; but the value increased 
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 dias 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. ; 
Lbs. |Value.| Lbs. | Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 

Vessel fisheries: 
Ma CkGrelumencst ces lisa cea eee 3, 150 SL SOR ss Foca eee end oe ele one 3,150 $180 

Shore fisheries: 
Alewives, fresh...| 5,000 D7 Dallisctewerisee eeeeceics 1, 200 $40 | 28,500 | $405} 34,700 520 
Allewives; Salted s2| 222 ccelscene he pieeeas Spa So SRN Sit caters ne Fae ea, | OM Se 166, 800 | 2,099 | 166,800 | 2,099 
iBiie-fisherer ees | 80 [sai [Ree ee ete iS otice eSeissiod esoaderad boecioec 80 5 
IBOMIEOl see cee cenee 100 ot SPs GaSe Cette Os ae Eb etre ome | armtreubes lbneonoe 100 8 
iButter-fish ........ 3, 100 PTB eliek seicthc,oc bees cece lees eal ce eal liecoe ote eet eee 3, 100 118 
Melge sc Se iceecet 1, 600 SOs Reet SHE Oe 20,400 | 1, 200 3, 500 190 | 25,500} 1,470 
Flat-fish and i 

flounders ....... 2, 000 70 | 386,000 480 hice ns alee eee 14, 850 552 | 52,850] 1,102 
Mackereliemcs sine. | use teem. eee 204510000 “954600 | aaaeemeeeee ae 1, 200 90 | 205,300 | 9,550 
WOO on YOK Msiesc teers IES lee aera oa GaSe ors ARO REECE a 2, 000 BAU) ieee pares ener es i 2, 000 120 
TEL) (6) CSTR nape ar IRR RS ot a Pe lle ae eet ine PN tlre ee sl elle ar 26,900 | 2,155 | 36,900} 2,155 
Scupisssdenccccteme 3, 500 PUOT Secs oo -odeswcisl bee anueeteeamere bee mce es lescee 3 110 
poy ot 0 bei ee ce Nae pe | | ee ee a SNA ase Ee soe 200 20 20 
SMe) pase Sere crass | crete ests ete sek RE Ae (ae Lt ea pe | 6, 800 638 6, 800 638 
Spanish mackerel. 100 115} eee ge ea sy eeeee al ees Io RA ar ot el eesace 100 15 
Squeteague ....... 38" S800! 5175: |" 2125600) | 4 1 S0neeeeencs secre 17, 100 522 | 268,500 | 5,877 
Striped bass....... 100 LOW Se oars Sees eects te eee oe ene 3, 867 535 3, 967 545 
PAULO Re osc e ene 8, 000 QOD iss becelecdinc ob hae eret se foes 1, 000 50 9, 000 340 
FS ah en 00h 0 See eS lors AS rade Re Ban eV tl U1 Bio Fe 1, 200 DAO ya Saas ata Le keer 1, 200 240 

Totaleccs -aease 62, 380 | 1,956 | 452,700 | 14,120 | 24, 800 | 1,600 | 280,717 | 7,256 | 820,597 | 24, 982 

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. 

S | wa 

Vessel fisheries: 
IBIUEsHSN =m cao es sscciet cele se sSe- 1, 000 SLO Ros teseme|eaceniae al Gesosoe- |enseeee 1, 000 70 
RR CROTON S Sects aha) ECE oc] | SaeSere ere me eee. USS S00 SbeSh0 | seeeaeee lem 78, 350 5, 870 
Baueleasuere ce ces) soccctceelein- = ~~ 1, 400 42 5, 000 LOOW Eee arcical once ee 6, 400 142 

BOTA ee Sosa see secre eres ois 2, 400 LEDS Sa aOO leroe Or Ona nese let sce 85, 750 6, 082 

Shore fisheries: 
IBlwe=fish =... so: 300 $18 | 13, 200 832 | 50,260] 3,414] 4,250] $290] 68,010 4, 554 
BOM OAs at conser alseeee ee eeatoe. 1 1 Oe RSA Beaeoos Gonp oases Geseeee 120 12 
PUTbeL-no hase eo kala os eae eo siscae femelniswss focuses 1, 800 7 fp AN ee ot | OR 1, 80Q 72 
PASC ORE een cee Jolie aero fersrefataaielatuiseva eae os cases 2, 200 eV Ss ohesel aeeeser 2, 200 144 
epanial MM Mieikas| ssc ciesisces ser 50 7 40 dU) (eee se eee 90 17 

Crelesse a eae aan 
Squeteague ....... 2,750 110 | 18,700 471 | 71,000 | 1,970 | 14,000 525 | 101, 450 3, 076 
Hitipearsbasseess sss o cre swale s 2 se sG| elect [Secs ss DOA hvekicn | Uielepaertern tal etoile aie 50 7 
PARC s/s aoe oes ic.= = 600 PEE Ree BS ballecsecog konehansa mecoscsal bseraaael eeeasas 600 24 

Rotailee see: ase. 3, 650 152 | 27,070 | 1,322 | 125,350 | 5,617 | 18,250 815 | 174,320 7, 906 

Total vessel yee 
and shore...| 3,650 152 | 29,470 | 1,484 | 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. 

Species. 

Vessel fisheries: 
Albacore or horse 
mackerel 

Alewives 
Blue-fish 

CIS eames ae ce cone 
Flat-fish and | 

flounders 
Haddock 

King-fish 

Spanish mackerel. 
Squeteague 
Squid 
Striped bass 

Shore fisheries: 
Alewives 

Cod 
MOISE A ecicjasis neces 
Flat-fish and 
flounders 

Haddock... -.2...: 
Hickory shad 
King-fish 

Tota i 

14,970 
33, 260 
1, 100 

66, 680 
2; 000 

293, 000 

Bristol. Kent. Newport. Washington. 

Lbs. |Value.} Lbs. |Value. Lbs. |Value Lbs. |Value 

BASE BG Seneeea Seaenee Peceane 1, 200 S16|e ae eseeleremee 
See eee ee ace Ween cicieed ctiaamine tae eeciee eaeees 61,400; $556 
Bead Peon eae) Gee sees tee oe 14, 670 868 300 18 
Be a CAESARS reas 24, 560 746 8, 700 208 
Soe AAA AG | SENS ee er hoe tee a ST ee 1, 100 88 
SABRE Weaeaee | Sasuee 4 Secess 65,680) 2,627 1, 000 25 
Beene Me aeeoe Ronson Seater Perea acs eesree 2, 000) 100 

| ene Medina Manone Gessese 223, 250} 5,931 69,750} 1,630 
3, 000 A202 Ses is tealeecae 

SEU Cabal eaten 900 27 
530 48 1, 500) 120 

49,190} 3,668 84, 800) 3,222 
20, 000 76 10, 000) 100 

5, 148, 150/109, 268) 224,100) 5,304 
72,220) 4,005 21,300) 1,275 

200 17 2, 400) 165 
Peete aivles cisels cians cae ladaiecels 220 Oy Rseeepooea mecceae 
Seda SNe Bees Basesas 237,540} 5,798) 355,700} 8, 946 
Seen nace eee ences seleoeeaee 15, 700 391 9, 000 194 
Sree al eee e | ee ce isl mere wes 15,160) 1,516 15, 350; 1,041 
Se eee eee ato sonics linoate aie 4,700 108 3, 000) 105 
Ei oecclasesccnleencetele saan 39, 500 B95 aeaasteee clinaas se 2 
Beers lee ee nie ae ret mecene 22, 000 152 4, 500 110 

Seestes | ance Sees saaleeemnee 5, 957, 470/135, 782} 876, 800) 23, 234 

{ 

35,120) $621) 4,800 $85) 262,120; 2,750 49, 200, 559 
150 Rs Ol sect cele eocar 6, 100 402 1, 250 75 

Shee stele = leis see alaaioe cee 122,960) 3,680 900 72 
11, 800) 377| 11, 000) 330; 290,850) 8, 192 11, 100; 364 
Be eee eerie al eeenee nesses 16, 230 477 800) 26 
1,000 by) eal eee 5, 000 237 21,000) 1,050 

6, 100 155} 12,000 360! 358,020) 8,114 121,450! 2,830 
1, 000 BO0l|ess eases | sasesee 

26, 500 457 7, 360 216 
1, 200 180 200; 16 

69,750} 3,543 8, 120 436 
396, 000 750) 10, 000 100 

Jaetee eee al eee see 2, 000 120 
30, 000 SOO se cce nee naleoemeioe 

2,500 70; 7,750 245) 1,418, 490) 45, 25 27, 400 776 
eta SESE BAN ee eee 140, 450} 7, 2, 300 126 
24, 846! 1, 958 200: 18: 2, 240 224 700 63) 

6, 834, 270 

351, 240 

30, 000 
1, 456, 140 

142) 750 
27, 986 
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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. SS SSeS |_ SSS 
Lbs. |Value.} Lbs. |Value. Lbs. |Value.| Lbs. |Value.| Lbs. /Value. 

Shore fisheries—Con. 
DSMECl bi ees ees ee sel lacie seal evo ell aiaisiee w eiflarsicie as ot] wieieisicls ici cll races 3,300} $304 8,800} $304 
Squeteague ....... 57, 520} $1, 962} 64,380) $1, 930} 1,591, 635|$86, 761 397, 040} 9,119} 2,110,525) 49, 772 
SQW Cees eee 600 IBiResenec Feesoee 68, 350} 1,927 200 6 69,150) 1,946 
Striped bass....... 110 CARAS Sesneee 138,250) 1,587 2, 200 208 15,560} 1, 808 
PANTO S Mee sae een 31,100} 1,038) 16, 000 500 65, 200) 1, 836 9, 100 305} 121,400) 3,679 
ARVN yes oe AS an eee oe A | eal eee oe 65, 000 DA eeBadacaa| ee aae 65, 000 924 
Muscellaneoustish|ssser o\oseoseajseace ce leece cee 140, 000 110 1, 600 40| 141, 600 150 

Dotaee coesctse 205, 846} 6, 396/116, 080} 3, 468) 5, 090, 345/124, 528) 677, 720} 16, 811] 6, 089, 991/151, 203 

Total vessel F 
and shore . . .|205, 846} 6, 396/116, 080] 3, 468/11, 047, 815)260, 310} 1, 554, 520) 40, 045/12, 924, 261/810, 219 

Table showing by counties the yield of the fyke-net fisheries of Rhode Island in 1902. 

Bristol. Kent. Newport. Washington. Total. 

Species. = =a 
Lbs. |Value.| Lbs. /Value.}. Lbs. /Value.| Lbs. |Value.| Lbs. |Value. 

Shore fisheries: 
Wel SMerec cece can ee sets 400 P20 wlisciareratesal| Ne sivas a) selene emialaeoeeee 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 
BOT CDete et ra caisrae wie ayant Se een all toate | cee eee cree oe nie ete ecteete Ss 1, 500 120 | 1,500 120 
Tom CoGeesnasseceeeean 500 Fel HG aos eda MER SADpel loa sese 1, 900 65 | 2,400 90 

Totalless see ese ee 28, 900 725 | 70,180 | 2,104 | 30,200 906 ees 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. = SSS 
Lbs. | Val. | Lbs. | Val. Lbs. | Val. | Lbs.} Val. | Lbs. | Val. Lbs. | Val. 

Vessel fisheries: 
Blue-fish ....... Sol lga5=callacoosn|sao0q6a 6 afaleere ee ZO;000| pkg Se latetelateye nratatatatai| shaysjetararer| Siatetees 26, 550/$1, 583 
COdsS essa ac eiaee| Sousa ote celenseee | mueciss PAD {ODO 49 eae Sasso casei lester 245, 950} 7,749 
MiGunG ers ges. col Sake el wacec leet tes eocnee SL LOO AG OO ee cpa see nca| Sate eleva eeerere ene 81, 100} 1,690 
Faddockaet. -=-kelbeaceuleoncen| oases lemecce Dey OC eee Beceas| pooceod) cece. 425, 295/11, 914 
MACK Erels 205 352 ac|sseealsoeces| ese acfousees 03000 | 35187 eecmsis| seco ||Seeeeaasemee 50, 000} 3, 137 
BEaIDASS Rec lcs a altsaeuerd seers shee Sse seeces SF GOO I 280 Bee sam leases beleinecer| seers 5,600} 280 
BUTI TGHET Ss (sae gan Gneeal bacss6 bararse SHON el Reson eacollosooscollacascs 36,000) 711 
PAULOR Ss oocmcne| piece aa| eee calnesceslecmeet 235;200||) 898 sac—me sense 2,500) $100) 25,700} 998 

OCA Ee. clever ccene Shes aise. eeeieje| cerca 8935695/27, 962 Bee <\eeeece 2,500} 100} 896, 195/28, 062 

Shore fisheries 
IBlue=tishiaeee sce alla alseccoel onesies lacteeie 2671.00 |GUNG94 | Bescersleeeaee 2,125) 138) 28, 225) 1, 832 
CODE Beeb scale aaesllescaeial ead ase ccee en! 321, 600] 8, 560/......|...--. 38, 900} 1,188) 360, 500) 9,748 
Helse tase cain ce 45200) (S210 (secgee css late cemsisee lcmeeiee 14,500) $725) 1,500 90} 20,200} 1, 025 
MIOUN GeISheascisee| oso beens eeeeoelseeeee 125000 | e265) eee eee laeccee 15,500) 615} 27,500; 880 
TAM oC. s.ciai-aselece oe alanceae|beecenleearee 37,400| 1 016)2ec-c- |aeeeae 39,500, 1,185} 76,900) 2, 201 
Mackerel ses accl| om acars le eeelllseera rol seat 5B;/740|(( 2,600 es oes paiieeri= 9,000} 600) 64,740} 3, 200 
SCI eee CNL AIS bee SI Pee Las Daal ae aretha a 2 SI an eta 1,400) 56] 1,400) 56 
Seanbasst asec sence sae eleeciacalisesseeseeee 3, 500 ISO) eemce= 1,850) 130 5,350} 310 
Squeteague ...... 1, 500 60/17, 800) $750} 11,450) 306) 1, 000 40} 10,250) 375) 42,000) 1,531 
PaWtOSM asses seen 4, 800 192) 14 000; 420) 71,750) 2,405) 2,000 80| 21,200) 928) 118,750) 4, 025 

ARoy Men ecosoae 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..|10,500/ 462/31, 800] 1, 170/1, 433, 235/44, 988]17, 500 845 143, 725| 5, 4051, 636, 760/52, 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: 
BGS emer eeise Sect | = sein sisis pareserera' 2557200115260 | -tesieteyats | seni creiestare el eiisictees | aineiese rs see 25, 200/$1, 260 
MAODSUCTS pete ose caais cents siesnios|s ee =5 15 |--+--- B17 O10 | SU 74.5 | eee | een SECs ee ee 17, 010} 1, 745 

Rotalsae soa cece aoe s hs 20; 200171 260 | PTR OLO leu ,4o erates) ance | toi a ares 42,210} 3,005 

Shore fisheries: 7 aie 
Mel seen sae casita 39, 800/$1, 945) 81,040) 3, 890) 26, 950) 1,010) 96, 700/$4, 772] 51, 800/$2, 526] 295, 790|14, 143 
Mobsterseeca. ose 2,000) 320) 1,600} 220/334, 945)32, 614).......|...... 41,750} 4,589) 380, 295/37, 743 

otal. eso! 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 a 
and shore ....| 41,300} 2, 265/107, 840} 5, 370/378, 905|35, 369} 96, 700| 4,772) 98, 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: 
GIaISP ee faz cracicer steneaeisiomate nsicts Sate iara(ejois'a lain [ceva evs) ersieisic 1, 600 $200 coeces sees face sense 
SOMING Ec cosmaagnbende padGS Dos} buadBonasoce loosanoneae 2, 640 0085 | 542 ceeisjeminers eee 
Oysters, market, private....... 843, 255 | $136, 608 119, 483 21, 000 28, 840 $3, 708 
OVsters¥seed pprlvate er macs aiis|| sees cleicte ce =| eiccesect 45, 500 BAU UO Boose acaece| |caoonacon= 
OyStersiSeed jWUDIIC. eicce ee clei seteieisnis si ci=re|eeinc.- aio ce 12, 250 BOON | ocretateaisiste Yan | eee eee 

PROGA er esrcie seteas eee aici bers ais 848,255 | 136, 608 181, 473 25, 308 28, 840 3, 708 

Shore fisheries: 
Class mers ayatas sieais ae ate btowisle 30, 700 38, 795 92, 400 11, 355 15, 400 1, 600 
QuahoOgscecns: Hemc2ceccctecsse. 35, 080 5, 333 100, 880 16, 864 23, 720 3, 785 
Scalllopsicccasseeececce o-oo eens 9, 480 1, 783 67, 080 15, 107 22, 032 4, 258 
Oysters, market, private.....-. 353, 682 56, 200 39, 400 (hy: Vl Reeee eee peel Banosoescs 
Oystersypeed Sprivate sso oem ce |M-e ae cecale aoe noes _ 21,000 L300! |.) Saaeeesce |e eee = 
Oysters, seed, public.........-- 70, 770 2, 267 90, 160 EAA Ieee a (ee ae 

PRO LAs eee era. e see cco nck cose 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 18, 851 

Providence. Washington. Total. 
Species. 

Lbs. Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
Glan dias acmtetetare cieta:clepeierers as cceremi |isteia co snrerfemic'llsaaccs esti sananoopoballas bonbodete 1, 600 $209 
Qi AN ORS rears rercciaimersaiaicisjeteaia hee 1, 440 $2200 lees See ce tec oseces aoe 1, 440 220 
Scallopsinseees ssc eee cece soos 1, 500 QOOMSE Fes atceces (Sten saeees 4,140 758 
Oysters, market, private....... 214 ON DOS al Ole OS fa | ere ete selene eee 3, 141, 131 486, 263 
Oysters, seed, private .......... 56, 000 SN OOOG | Reem setecerrallne acct ne 101, 500 7, 060 
Oysters, seed, public..........- 2, 450 | RR are alls ees Se 14, 700 622 

IROCB a sete ete flocs islejercis sie sie PPA SEERA SPEER oon s cogamal boncoouene 3, 264, 511 495, 123 

Shore fisheries: | 
CATS Bee sorcicystersin ta stein ie eis svetsietoveiey 112, 800 14,102 12, 000 $1, 462 263, 300 32, 314 
Quahogss: 222 soc ste nck ecw sccc 54, 000 8, 872 2,120 382 215, 800 35, 236 
SGallOpSEssssesaszterassscwe ce 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 
OystersamarketypubpliG. tase) clie<ci- nic ie |eememienc er 12, 600 1, 236 12, 600 1, 236 
Oysters, seed, private .......... 26, 950 O20 ects Soret oa ore Sees 47, 950 3, 27> 
Oysters, seed, public........... 315, 770 | Hhtssi00 es aerdonccaallasdoonecad 476, 700 15, 804 

MO Caller e aceite cae = se 544, 335 40, 311 80, 3865 12,150 | 1,598, 484 186, 107 

Total vessel and shore.....-.. 2,755,278 | 369,810 80, 865 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. |Providence.| Washington. Total. 

Species. EE 

Lbs. | Val. | Lbs. | Val. | Lbs. | Val. | Lbs. | Val.| Lbs. }Value.} Lbs. | Value. 

Vessel fisheries: 
Sword-fish) S.426leqssaleec eel ltemeees laiioereie 1261900/$65740 | seme ets lesce cee Se ere 126, 900) $6,743 

Shore fisheries: | 
Hels condense see 9,600) $480) 9,200) $460! 6,750) 380) 9,400) $470) 20,600) $1,140) 55,550) 2, 930 

Motalres ees <1 9,600} 480} 9,200) 460] 133,650) 7,123, 9,490) 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: 
TAN WAVES Moet cae cc a= anise cecaineastowdtee cans 7,350 S176) | Saasoeeccltanscemee 7, 350 $176 
Graibsmhand eo: 2 uyateke ates eea hake ono eeieliscw ste eter Taare rate 6, 400 $400 6, 400 400 
Oraps SOL ae ease cera ote ele Alte oe e Seis | Oatseterraeie aero ene 9,386 | 1,760 9, 386 1, 760 

NO CEU tei=,c Peee ee sirerstacetetcincisia sacle Sees 7,350 176 15,786 | 2,160 23, 136 2, 386 

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 to a 
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 1902-3. 

Bristol. Kent. Newport. 

Items. 7 
No. Value. No. | Value. No. Value. 

Persons engaged: 
Onivesselsvand: boatsuse.-asecncnecaesae 99) ll siaieistatatetarae 2 Oial Wvevarsvelavabatats Diu | oaeyalarsreratate 
SHOresMen es co.ee mis eee eect eeciscee ae OBE bere ares Sects PB lop eGogadar G2 |sb5sc0 ane 

Te Galles pe Ss ase a oe eee a Sea VY Pears (638 aoopaocce 6:5 2S-e tees 

LEON OLS |-7: Se atacctataba: c atavajaiaateietele ate ele ieratelaiee 10 | $39, 750 2 $7; 500) | Nos. 5 ocisec|eee eee 
1 oy a1) a: (2 ee a A ae Se et De LGD) en ae D4) Doaestvee oc] iaeadecees aeeeeee nee 
OUtRE Reese Sd 28 es ee oe a | oS 3565 eeecneeee hie 1c B60/ lls cat cn eee | eee eee 
DHTEVESSOIS cca tees ce een t eee eee 2 1,000 AS: --<-400H| 225.2 ee eee 
MOMMB MC hectic sehen acento cece ae 1:5: | See oe 6: eseende ese eles hese. 
(OUR TT Ea eRe en or ee eee [ee ey ee SS emasonsan eye Spee nooo Badocbacc: 

Bows (Under 5\tOns) aces nceceneto ee coens 61 6, 885 54 6, 265 3 $640 
DNOOS CB peraces aporele (aims s oitrsloiesereieiceminieiemeloe 64 1, 465 14 234 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. 

FROME SAN GUTAKES soca cec osc ace cise <== 92h" $402 52 LPB Y Al asena neon (seccorackic 
SROLESPLODERUYsa- = Sericme cet ace site kel aisie.s calllaeiae peers ADS 3O0b isa. rscvee ere SHAN UN eeosenconc $300 

MOTH GIMVESLM CM bem. peacccrcost «ale matel|\otaeiz cet 100 O20R Peeeceme sc 19° 878) saceee ees 1, 090 

Oysters sold: 
private, market <2 .2.5.<cesess bushels..| 42,891 63, 552 10,779 15, 570 4,120 3, 708 
private market <2 ..<s2s5cene: gallons..| 128,100 | 129, 256 11, 490 A DEG PA RASA Bae aaase eases 
IPTIVACESSCCG.). ose estat ssentece bushels tees eae laces Beiece 9, 500 A AIO il se cacineeioe| i cemmenlece 
Publrejseedos.52 22 sneer OB GISEE Goteeaet Onto 2, 267 14, 6380 AGT Bee see ee eee 

Ota lemme nec emtae sr cattenae nace aa kena |ecicieeee lek 195; O7Dulieee teeee BHEBION | choca see 3, 708 

Providence. Washington. Total. 

Items. 
No. Value. No. Value. No. Value. 

Persons engaged: 
On vessels'and boats.......-2-.--...4- Git sane AoGse BY) eonenonoen B42) ia aiatnienie a0 
SIOLTESMEM te clneeie nest see ae ceewiedee QO Ue esas 7 el BSE SO2N messes see 

Ota ee nee ae oo Ee ee omlieniae 8526) ceoe ee AVA ens tineciae 694s cose esos 

SS LEAIMEOTS a ijaals cies: sisva's sos ate aicsajarelaisie sane nces Ie A ¥BR(CU) I Saossebeds) eeosseaaae 29 | $120, 250 
PRONE C yates nk orccie eck ise csineeeicee,s BEE See ears aeaeo cred aac cee ene 51S ieee caeee 
ORDA eet sate ercinsisne cee cons ac Saecesiessmese 1G6;(G50:||2 jcsesc ccllweeiccies coliee=esmiece 26,575 

DalEVESSCISeeceiin cee ceeecscccanecne eae se 1 ADO Hemet cniea | tmeroecics 4 1, 850 
PPONMAL Cb eece sa ceoet seas are see bsaeeeae GSiahatteeas leceecte sees les aomaaees QT liseee seater 
OUGE Re orerasias sisie. lores heise se we also bes |b wid cows QOV eeoes cose aaeesecccoleteeeerees 425 

Boatsi(under!d tons) S-seo.-22 snes sees cee 93 5, 975 41 $850 | 252 2C, 615 
IDTEC PES ease cepa c cen ee ca wcee onetinek’ sens 70 2,040 4 28 | 160 3,917 
RON SS ANC ITAK CS )-a5 seis ee aces eine Sieawieenls 141 612 54 159 339 1, 410 
SHOTEWPLOPELEV a ee ceicleoct oe cee eee ene nonleceee mae 685,850) |nicmae nce oe 1700 -see see 116, 850 

SOLARA ee Renin ss moses Soteis isieise cc a lnc cieeeee ISG Scectacaan DBT laamaseeeee 291, 892 

Oysters sold: ar 
Private, market .............. bushels..| 34, 893 46, 882. 1,075 1, 620 93, 758 131, 332 
Private; market. ...4.....:.-2- gallons..| 276,131 | 282,525 5, 200 5,270 | 420, 921 428, 723 
Private; SCCM 52554. ssc seccins bushels. . 11, 850 9, 92b) || oeaes esekioceeetemes 21, 350 10, 335 
Public wmarketi.. - cess ss 2 sess ne OO a set |ncessne nec be ticane Ee 1, 800 1, 236 1, 800 1, 236 
IPUDHCHSCCG i scree occ ieee ceeoscces do....| 45,460 ONOG DH Ree pcre erecee Aecce 70, 200 16, 426 

PEO Ga er iereseyeieiare = craps ie nein aise sie se siete le ce ele oc B45 204 acke Ol oae S526) ee ese 588, 052 

THE MENHADEN INDUSTRY. 

Although one of the largest menhaden factories on the coast is 
located at Tiverton, R. L., 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. 

PEEL GENO THES etter etn al 5 Sis eras SPINS = oie ln tare ceiwietwisio-nie hisia clsielsimictars eiaiave mielavanievaisietenowiece 1 | $175,000 
WASHECH TGA pe sate tee sacisicie 2 cle << cia Saisie wistcladmaw's pac teisaseossicew a Sonics elalsor sted | bee mca semen es 100, 000 
OMSOUMOMIDIOVE Maa a seme eee e cis on tacraisen emoticon cain aaa aeaemetine seems OD) esas cen 
Mien ad GNC CELVE Cpe aemiec Neier to sci ss.c'x ode arabe ie aieievoioieleralelsinoidcleinee sername ane 114, 757, 900 172, 187 

Products prepared: 
hep se ee eee iran s ee at ac tics cacieceesseacacm acon eotkbectocer gallons.. 897, 188 225, 912 

Scrape eraulared seemed cle em aiateuic eros aie cles oe ce maaen asia oe ae ceeoee tons.. 15, 727 203, 906 

Wa Ne OMpromuctsse se seme s oe ais cen edeeeek jaeuoeceeaner ad ooHREbaestias eet casoee nee 429, 818 
——— 
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Table showing the extent of the wholesale fish trade of Rhode Island in 1902. 

Items. No. | Value. 

Establishments ........-... S/R tS we 5 ye tSraL SIRI NE Simin tw Soa eS Trae erate ere rosea tars aT CET reiterates ele ere 6 $33, 150 
Cash capital......-- SEE COE Ono EU DCED Ena manceeeacrncdndae sonbe Aan aSAE po con fal nsosse 19, 750 
\EISES SENG Babs Gaonboesenecesasndoaosocedoaendccoson ELMS sce Sie oral eet, c/o etore cine epeiavaye te) rare tee 20, 100 
IPETSONSIEN LAR CO LE fay. creibinlsio cece eels s sice ele lela iniele eisineiswsieaieiee elec eeieiciatate a sialeeis st aeteistore Glial Bmecec race 

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 increase 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, 8. 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. 

CONEVESSCISRAS IAIN By Boe shear lem SA ihe tre eee IS EAT ametuer mn SpA Ogre HT eC MR ay pm 749 
Onevesselsiiransportiinn oye mere op wa awa ree bye ae eens Ce pt Ome aR NE Se tel NPE Seale ee aN 53 
PMESHOLEFOWDOMISHETIOS 2 se stots cise eae rs ete ele ee ee ae a tO eee et on eh aL Cer 1, 063 
Shoresmenie sscccme eeocisecas cera res esioake ot eise eels watea ai Nclsnieisiciaiaxeyoieanente ls stntelne cere ctusiee elereeteloae 975 

PRO GA ei teera ete cise asia fale ate ro eleraie are alciciaiet cts e sie las eveyela micnatnre eiataya pila atete Sate piste aisle a sis neh IEE ETE 2, 840 
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Table of apparatus and capital. 

Items. No. Value. Items. No. Value. 

Vessels fishing: 022. 42.520 -. 170 $456, 230 || Apparatus—shore fisheries: 
TONNELEae caches tessa ee ByBYOy ls soseaoonees Seimese sie Sites. ee 88 $6, 212 
Outten ee een lems aces 148, 168 Gillineéts=peenaecosen cena 111 5, 234 

Vessels transporting.......--. 24 24, 850 Toe nea SEES Sets Se <5 me a re 

picnracie paneer aero ea Sete eee ok Ral potaweesee eae 1,575 1,491 
RASS OAs ain hts pda ig es | aa ry Lobster=potsieass2-2e-- 22 CO lOSuE 8, 956 

IBOR USE Sahm sioseee acerca 1,175 71, 474 SOS Soo csangocesone asec 59 41 

Apparatus—vessel fisheries: beets a cee MANERA ET lea ss 
Seimes meses aa eee One 5 2, 700 BUSWO ts) sseenadaeeepsaae||ars= Dae 
13 DTCdP eset ack vaeen st eae 214 1, 252 
Gaillmets ye sesae eee see 150 1, 355 

Rakes oo eccacans csc csees 154 815 
GODSUETSPOtS 2 ceria is eee 1,710 8, 525 ; MONESA ses aeaccte Sie se eitae 196 933 
aera ec ac e a0 Hoes 358 250 
DAMES Noeyeteitete a ators atoioncis Sraeiall tevejeteisisre 1, 196 SP pe a ae ee Ra 
HanGots 360 DAP AMELSS soe ei-sicletcreeieretsee 40 20 
Oona te alee Shore and accessory property |- 

Dred Pes: ja. sacs sone esse 554 8, 533 usta Dita 
Rake maven cee ceeeeaen 34 168 HR Rdede=onoreccoc5 Got eceenars, 
TONGS) cae a seciecn es aes 8 40 Total ra ae ssrocmee eal ses oaee 

© 

Table of products. 

Vessel fisheries. Shore fisheries. Total. 

Species. - 
Lbs. Value. Lbs. Value. Lbs. Value. 

BANS WiAIVOS aoe falas ns a's se aera ae cists | ise ee are ial ae te coratetetere 1,668,153 | $15,389 | 1,663,153 $15, 399 
Blwe=fishe asses sees oat eae eee 328, 350 $16, 326 25, 225 1, 507 348, 575 17, 833 
BWI CHAR Rs cose Guise oocehamec ere he ben ae Oeten| pmeememmeceis 8, 035 303 8, 035 303 
IBittterstish Sse i ee Seat ral srapereeate erste later a jeeiers ete 67, 218 2, 304 67, 218 2, 304 
Carp; Germans.2 2552 Ses Satins seeehe scree sie aicreesoe cise 2,184 164 2,134 164 
COGS Ree eee ee 202, 340 6, 767 9, 000 290 211, 340 7,057 
Welsee ee sosnceeee 12, 000 960 220, 324 18, 716 232, 324 14, 676 
Gl ay atis iene ars AS Ne ney Ls ie Or Le Pes Se nee inetste 240, 720 7, 854 240, 720 7, 854 
IIOUMGETSE Re ecccee cancieseceios cat 45, 280 1, 569 2238, 289 6, 261 268, 569 7, 830 
13 Gyo Ko lore) et Se Se a a See tore 169, 150 5, 297 20, 000 600 189, 150 5, 897 
Keim Sefis nea oe Caio eigic ce aeks ate ve salleomtne nis eeieel oe waveseise See 1, 500 105 1, 500 105 
Mae ere eee cee dere a ceico nine soeieeee 142, 790 8, 123 157, 900 7, 806 300, 690 15, 929 
Menhadeneacssstcacs ssenaenc msec 14, 398, 980 87,932 | 2,477,710 10, 032 | 16, 876, 690 47, 964 
Ren Chie seers see ne each aseisemines leaecee sseteee|lmeisioceismes ob 33, 635 1, 525 33, 635 1, 525 
(PECK OTC es oats sree tc eciateeeicteaeae eae ee Oo Eto oe tenicctaete 8, 230 530 8, 280 530 
IROMOC Ke yee eee sise ote sete cen omae 4, 300 TAA ose Se a eae 4, 300 144 
SAITO =o eee eiats see so ae ciaie deere ease alot | siemens eters |store, stele agers 18 9 18 9 
SCUPR 5 cee cons caseeasiczeetese 211, 800 8, 472 184, 540 5, 125 396, 340 13, 597 
Seaybassencentsen = osteo er eec rae 81, 970 4, 396 50, 510 3, 384 132, 480 7, 780 
Shae 226 re seine a os gees Bat beivece cee | Gasausaaeeee 479, 780 26, 003 479, 780 26, 003 
Sree os 25 ct eee ot aeictee ree ah sail eiate alsa ea eres see ceine 2, 850 432 2, 850 432 
Snappers, med! sees saeco nee 68, 750 DET BOM Baers tose saa la ieiscieseree 68, 750 2, 750 
Squetearwleras oss ec sce se cucase 400 15 407, 320 11, 502 407, 720 11, 517. 

Bab soo Ganon monnacHorecs 40, 422 3, 850 40, 422 3, 850 
AAS asso bedactosecms 6, 745 482 6, 745 482 
Banke ee SAC ee ears cas 122, 757 4,519 122, 757 4,519 
SE UE URE BOcelaenescaa acre 9, 020 380 9, 020 380 

162, 730 8, 658 3, 200 160 165, 980 8, 818 
17, 150 678 96, 985 3, 859 114, 185 4,587 

SASS Oe Beco EeKconsosce 27,330 1, 188 27, 330 1, 188 
Dee eitocinoine nse sas mate 31, 270 461 31, 270 461 

Foe ee orale nae Crema cle sell oe oe ceemen ecioke once eee 37, 5385 538 37, 585 538 
MODSUCCISiceees cece eos oa eee eeees 93, 030 10, 009 278, 620 30, 710 371, 650 40, 719 
Oysterssmanrket.i.c8 se bo Ssh. 5, 335, 617 792, 295 600, 888 80, 339 | 25, 936, 455 872, 634 
OVEstersVSCCde saat ces ote seeteer 8, 441, 013 590, 138 193, 270 8,810 | 68, 684, 288 598, 948 
(CPI See ose Se nosnSanoee ears Hobe boost ceases oasaceacere 224, 600 26, 748 ¢ 224, 600 26, 743 
Qumhogs sysses a cee eee we 25, 000 3, 936 126, 416 20, 826 151, 416 24, 762 
SCROMS sees Scie se Sein este eres ses dere assis Ul esi cheese 14, 400 3, 200 e14, 400 3, 200 

Tota eh Seeeec aie See nes 29,735,650 | 1,498,465 | 8,096,499 | 300,916 | 37, 832,149 | 1, 799, 381 

@ 848,065 bushels. 6 1,233,469 bushels. ¢ 22,460 bushels. a18,927 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. 

these reach Long Island Sound except Hartford, on the Connecticut 
River. 

All of 

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 
Counties. sels fish- |selstrans-| or boat® 

ing. porting. | fisheries. 

Shores- 
aie. Total. 

AIRC e ree nee ess cin alain ciate’ a larelavs nies kate mia teiajajciareersteatereie = 366 24 306 255 951 
EFT TONO re ee ole ste (staraleloten Slo aie ec crslenie sistas ehleieise | seine cisichlers|eisrecisicles ere 93 11 104 
Ning CIIGSED SS EUR OSB SSC A CCDC RECN CESS ecaE OcernG Get ootoc dal Canesanaarts 239! Serteretesioar 239 
ING MEME Clie oases cect iemetisiiae ec cceteajctleeicteeinarcicle 193 24 184 665 1, 066 
ING WaliOMG Ones = he cercizisiciersisieicielela/ele/o.0 sein ,cieies se \ceeiejeieaic 190 5 241 44 480 

ROU meee ees cue tioma Sons Hse See aewbee ce meeeeee 749 53 1, 068 975 2,840 

Table showing by counties the vessels, boats, apparatus, and capital employed in the 
fisheries of Connecticut in 1902. 

Fairfield. | Hartford. |Middlesex.| New Haven. New ro Total. 

Items. : 

No. | Value. | No.|Value.| No.!Value.| No. | Value.| No. |Value.; No. | Value. 

Vessels fishing ....... TOI PPB Se alleedoue cl aoac\ausaged 83/$161, 100} 36/$68,000) 170) $456, 230 
MOnNMAe Se sca d: <i MO ZSl ee came ee BE al cetaceans leysieeio mee eictere Sa ye Se eats G(Oleeeeeae Biol Oleemseise aise 
OULRG ee mee setae GONG Oe cee nea fase eeeesed eoroe 64, 415)..... 265205 |meeee. 143, 168 

Vessels transporting . 2 LONODO |S ciecallis = cinaysre| eee lsmisereiel 10) 11,800 2) — 2,100 24 24, 850 
Monnayesss se -\=- MLB eared cre Send DeneenS aseclaseeoce 228) \saeNeece 115) Bape PA yee = 
Outiteaeo } lessee 1205 | oval |e ohare eee ay See A290 lee 5 Sea ee 2, 680 

BOBS lemees acekiectie oes 374) 20,920) 63) $1,665) 217/$10, 456} 252) 11,603) 269) 26, 830] 1,175 71, 474 
appara tus—vessel 

sheries: 
SEINE SS see iicarerove ull sia sae |aiewie ads: . Bas Ade ericouacio aiets 5} = 2, 700 5] 2, 700 
Gill Ctsaiscee wie c||< Sade |e aescicicc eR ale tats cetall Meares eicteetetat eee a = ell lease clei es 150} 1,355) 150 1, 355 
Mobster poses. = s2|\scse|Seeej208s Biel cence [erece | sae ecole acolo aemiance 1,710] 3,525) 1,71 8, 525 
Mel potssene ace 80 SO Rees saleraralin cic sere ail ose erell aeicteaselline ects oer ce 80 80 
ATMOS ee eatea ceisis ae [lee Pepdl Sem die aes Bea Baa ata eve iel|icleistepscrel| etoet st ail Crevsionelaia ale orsjare PUG eee as 1, 196 
Hiarpoons eae sees aces AO ee | sete teal eens | ceva siecle poeta orale ace al lrave aisle GRAN A eee 360 
TedPeS ae -sa)s--1- 4221 10D; 408 |eajer lero Serctec scllnscersiec SZ S pL D5 | Seen etter 554 8, 533 

Rakes). <hiese bisa. 29) VAS SEE ae c/acral atrciel sion 2 oe Sieleis cial lereimeteisicls 25) 34 168 
Roa Aa Sonne cosa easeree aoe) caccome once sere 8 AO aemalzeciand 40 

Apparatus—shore _ 
fisheries: 

SEIMES =) 542s aeee cis 10) 625) 30} 38,175) 32) 1,867 4 IU) ab 875 88 6, 212 
Gill Mets ssn asi: 2 55) 12 BIS On S1096|aeceee|eeeeeaee 28] 1,770) 111 5, 234 
Pound netsr acces qs |e =e 25| sare lle = oe 4; 2,100 11} 4,950) 62) 11,090 7 18, 140 
Fyke nets........ 39 955, 6 65) 28 226 12 280) 170) 1,622; 255 3, 148 

pe Hel pOtsaeneeescae 412 Dem Neealseoeanle 319 283) 457 407| 3887 274| 1,575 1, 491 
Lobster pots. ..-.-. 3385 AD | asa nreicnee 780} 1,185] 1,031] 1,673/2,957) 5,626) 5,103 8, 996 
Spears) 2hce-/- ce = 23 1 Sol eemerser 10 5 11 9) 15 11 59 41 
MHI OM Re Sei N ross feet store ee Se laia| a aicte Selelttelatare DON te ci Dos ae NO eeee 194 
ELAR OO OMS ee ats |e aecle lise ao siarel| = steal eis iore ele aieiclline ere eye'|eicieseicinll elem ercie la Selerel LD | eee 15 
Dredges.......... Ti WEG Ase eoosebs ecco toroemne 16 TUG Echelle ces 214 1, 252 
Rakes meee en. o-- 131 ADEE eae eliceen aes 16 80 7 23) 154 815 
MONE Nee ates onic 44 ONG eae eee ere 42 210 85 401; 25 104) 196) 933 
13 Ove eno CaRC One 178 AUG Hees |escocee 39 29|pe121 91| 20 14) 358) 250 
Dip nets sees: 2s 40 QOS ee saacie acclltare fellaasceeia eee Sane arse lorcie | crete | epee pees 40 20 

Shore and accessory 
propertyreaceeesecalece =) 86, 880}....| 1,460)....} 1,990)...---. 209; 150)..... B1b15| se. 222 380, 995 

Cash capital es scescce|eecce SOTD00 [rebel Heiser ell vnc elleseweecell eae 46, 500}....- DT) 107, 000 

Totals soscieccewsiacie 446, 666)... | 6,678) = <<) 215 46015 22 BLT 202|e esse 209, 040)....--. 1, 201, 055 
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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. 

INE PIE Sasce be ssnecenoosdododsco|leeneacpooctellsooegecdes 1, 168, 468 $9, 862 247,517 $2, 232 
INERT Wasse oe saeacanceenuocncondss 15, 100 920 
Ist M Veo Abe seopdoeeecaconeddos 1, 900 82 
TBADU AOI Bee sch dee ao cenoeesagode 1, 400 50 
CarpaGernnan es seeseee cease n eee 454 33 
IDRIS eee dememecnuooEcocencopoSdoe 36, 560 1, 889 
Wiait-fish's-6.-eeeeseceeess 11, 900 353 
MLOUNGENSHen neste oer oeems ch aoaeecee 20, 020 621 
MMac@keneleecenamssacsericc ms cnee rete) 12, 000 720 
WIGMOEKCK Ya Boa SoooeESconbncoooEsosOI— 191, 160 4, 082 
IPE), 4 4a5 5 Hon SO ORB ORGOED OES OUEonS 15, 695 773 
[Picicenc ete ene ne eraiere tones 3, 980 804 
So) Beas sorecbedn deastvosnboogEdass 5, 500 185 
SEIS AA 5S eos seebosounaeeroenoe 7,100 281 
Glia eee ame anions Rae Oa ore 3 280, 224 15, 444 
Siolingussocuses seueseceserabbesnoosiesni meat 6 © th Be eee es Spaclibrsconoopol|soosc pape san soomessoncs 
SWISS Sopcast sabopossodesoeae 13, 600 439 
Simipedlipasseeree re maaceeceeemecaet 4, 692 506 
SOIR 6 sab ooseasesuoopabosbeedaas 1, 220 127 
BUCKET es emer cece ae aiisiost= 43, 946 1, 684 
Suinstishmereer asec cease semen en 1, 960 87 
Swordetishimpesenceceeescm ose sacceohe |) pe LESAOO NS 420) pose erst etetel= ate | ietele lateral | Se 
WRREUNOS json S54 ssaac soe dogdouopssedas 15, 160 750 
TWoraeorelosuvocimilel soosgaoneceascall 9) Ibe 0) | Ue teil Ssen cep osdoeesoemoSod a sascacceooe|lbSose us ss2 
ODSUCES Stee tae ease meee oe siepareinate 29, 125 3, 555 
OVStersMankebe se seicisse lira 18, 370 1, 6380 
Oystersyseedie ie. --ccseeecte cece enn 26, 250 984 
(Gnviysien Saso Sete aanssapscanbasoce 14, 200 1, 955 
(QUO Sos seodeaace ssbopanesadasS 96 18 
Scallops:......------------2ese0----| 14,400 |) 93,200 |------ nel ne | een ln aie aninin min 

otal Psence eee dece cetieacraae 8,074,016 | 711,879 | 1,301, 896 16,013 | 1,014,079 39, 654 

New Haven. New London. Total. 

Species ai 
Lbs. Value. Lbs. Value. Lbs. Value. 

BAM CWA. CB nle)n tats ctert trae etait aie cre eieseisinia 20, 390 $286 226, 778 $8,019 | 1,663,153 $15, 399 
IBSEN SssoncocunaacndoBcaGanece 1,015 51 332, 460 16, 862 348, 575 17, 833 
ISDN Ke ae eeoneensocoenoceonuol Esnecedscond |ponoEsaass 3, 150 102 8, 035 303 
TRI lO a See OonocSabebebpaaric 5, 758 247 59, 910 1, 998 67, 218 2, 304 

eauietispion| genes ease se seeeeseeics 2,184 164 
211, 340 7,057 211, 340 7, 057 
69, 288 3, 602 232, 324 14, 676 

188, 575 6, 088 240, 720 7, 854 
237, 979 6, 861 268, 569 7, 830 
189, 150 5, 897 189, 150 5, 897 

LOVEE S oeeeocesabonseeuneooQbocd |seosonoEsendllosopcoosse 1, 500 105 1, 500 105 
Miaexere i eesne- cannes pa cieeeecias 100 10 288, 590 15, 199 300, 690 15, 929 
Wenmhagenwerenocemccnaeeeccsoase 2, 166, 610 5,079 | 14, 518, 920 38, 803 | 16, 876, 690 47, 964 
DATE joan esogesdeoasaEoneaoacuSaou |sedeboabaces noododcoers 6, 540 288 33, 6385 1, 525 
TDTOIKE fal eG Gone O an BeSeaapaoe ethene Saueaoseqese ldppooccoos 3, 270 146 8, 230 530 
iProyllvayali: Ses Fae ER SERRE e saben ponte be oosecaprdad Raccaddane 4, 300 144 4,300 144 
SalI ON Eeeeeer seme ebsinee tees aacer 8 4 10 5 18 9 
SOIT) ao as a Ace eee EE Sone ae aL cE] lanes anal eeeieraaeres 390,840 | 18, 412 396, 340 18, 597 
Seamaster ne cncne esse een ataae 500 30 124, 880 7, 469 132, 480 7, 780 
Ciongle. 56a Soe ee ere ncaspoee Gos 5 479, 780 26, 003 
Smelt ncemiacecmeoseae 2, 850 432 
Snappers, red 7. 68, 750 2,750 
Squeterrile eae ssc.-seceeee cee eae : 407, 720 11,517 
SPT PCOMMASS ate cine a nisete eerste a sate 2,650 339 24, 020 1, 756 40, 422 3, 850 
SHINSCOMee eps cipeereaccicce cea 740 34 4,185 299 6, 745 482 
Suckersi cent once se see ae sis aeinees) aoe sates cereale eines over miete 28, 164 810 122, 757 4,519 
ShOUTEIIS) Ole tomes Deb OR OD tor GocHoEe ss lbooconydosed|samcaacocdas 6, 160 257 9, 020 380 
Shore HERING pA Ae Baad sScdosmudese Ha aobacessc] Gooododoes 151, 5380 8, 098 165, 930 8, 818 
ER UCO Lee ee iteiae aeiamciaeieeneioeersiaiaiater 5, 985 274 91, 490 3, 4388 114, 135 4, 587 
Nomcod/Orirost-lsh =...) -enencee - 3, 400 112 5, 980 195 27, 330 1, 188 
Wihitin Sen cee yzsemee- tee eacene 20 1 31, 250 460 31, 270 461 
stoi os ae Sys aeenseeradtacanodedeed aEauenusscodseurcocasp 37, 585 538 87, 585 538 
WWODSTCISS see cee cee scnleiaeine Seremieenciie 37, 445 5, 112 292, 140 29, 928 371, 650 40,719 
Oystersimamketioece a -iciteisae cele 4, 035, 094 620, 688 27,510 3, 060 5, 986, 455 872, 6384 
@ystersiseed ss os. Soe cc cetera ecweee 2,777, 698 ARS USE Y/ ao sos ocoood Meceeeerad 8, 634, 288 598, 948 
@lamshos crease oaace seoniscce sce 112, 100 12,712 12, 500 1, 440 224, 600 26, 743 
(QUIEN AVC ese Bee M Ee aha wee 13, 960 2,316 9, 600 1, 383 151, 416 24, '762 
SEMIN} Ss posed OB SBUOD socon bacbdc ober edece caecns| boeceocecd aodcerascana||acosereace 14, 400 3, 200 

HOLA Se asaieeis evince inne teens 9,302,914 | 833,276 | 18,129,688 | 198, 054 | 37,832,149 | 1,799, 381 
1 1 | 
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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. 

432,095 pounds of various species, valued at $23,038; pound nets, 
3,812,573 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: 

This included 

Gill nets took 

Table showing by counties the yield of the seine fisheries of Connecticut in 1902. 

Fairfield. Hartford. Middlesex. 

Species. e 
Lbs. Value. Lbs. Value. Lbs. Value. 

Shore fisheries: 
RIG WAVER aoels totals Seta sie esa iaiat sete lieve ise ee sremiae elPais cio lee cis 1, 168, 228 $9, 857 242, 857 $2, 149 
IDV CACS eee sere prem eects enike see ho eee re Eee 2, 985 119 1, 840 79 
Chia) (einsalhol St eas eenoeboot os |SqeRcuaEoee= Vetere =o: eS es 1, 680 13 454 33 
TO Reena e eiais oasteisierei<iwalllto seamen’ Wer eeyae esd 510 31 160 9 
Taishi sineee se ecto ecisc semicon 300 A Eee eae as Sanreeaa al GRRemeracrasioerisegcece 
PETC rarer cose erie cece as cleanses obiet scitee \seicien= sar 11, 000 456 13, 095 643 
RIGkerel ese ce saan ate sere Seal csiesie a hamisign| See esac Sale 1, 080 80 2,830 249 
(SIGEV aU ya eR yl ened ter 63, 636 3, 238 32, 496 1,769 
Gnvelieeee Bee es. eee pes he 2, 850 ABDUL LEN Se lapse ta lk SN 9 el ia ae eee tal | eee ae 
Squeteague 500 QB El ctacisicicissie ins | ince eneete| Weis hea a ae eae 
Striped bas: 4,120 621 40 5 3, 840 399 
SUIDSEOIN « Qos casadosessoCedonas |bodacas seems labo Scenoae 600 22:\| ainteleratefocr a ates |e teraerntoretere 
Suckersprcerece cena cce enone ne Sessa cee elmer Sacer 49, 047 1, 961 38, 496 1, 509 
Ghincitnigas Ss Seeeieeroctererncse Seer aeemeeae WeSisg cee ate 900 36 960 47 
Tomceod, or frost-fish ...--..--. 6, 200 248) || aoc seeing) = toseeice Jeeceeeeceeee|eccese tees 

MO tieil era areata sinlcais otereeessis 13, 970 | 1,336 | 1,299,656 | 15,9386 337, 028 6, 886 

New Haven. New London. Total 

Species. 
Lbs. Value. Lbs. Value. Lbs. Value, 

Vessel fisheries: 
OID is6 ood ed ASRS RORa ORE SOAS OCs) ME GSR Ash nerel RBAaeacee 200, 000 #8, 000 200, 000 $8, 000 
Nene Cape anos ce cee etiscnalea. tee seoacaeeccm ee 14, 398, 980 37,932 | 14, 398, 980 37, 932 

Mota eset scicisiseeisiemvoieeta ste ales alos eetincis selec Sees cece 14, 598, 980 45, 9382 | 14, 598, 980 45, 932 

Shore fisheries: 
IMMeWilVeSeeewmesccnc cece teciece 30, 208 562 1, 448, 493 12, 678 
Bullheaadsse eee eee ee sect 2,400 72 5225 270 
(Qehy eh (GGieitehols a oS cos coabococe a5 soobbenoce| |S sapancdod Soquosnolees Gobosooosa 2,134 164 
CIB Beier Sure oeioiacereiaidisrarccres 850 43 1, 520 83 
IM aitahisheet sie cats eae paeerele 720 29 1, 020 4h 
Migunderses see saccoscess acess 300 12 300 12 
RErChie eee ea ceeis see oe ene cine oe 3, 240 132 27, 335 1, 2381 
Piekerelesees sseoe occ scissile 1, 870 76 5, 730 405 
SHIGIO bee ete TES EOE OSB OOO RAUMEP ER? yc: co) Uli] Nts f Blank LY) Tracer renee i mi enero eS a 98, 612 5, 224 
SET Gee See ere te eee lee iae aie ale | Sen wtaeiaase peel] ea mnie Se ieteilleme icin sess lata mseyorsie 2, 850 432 
Squeteague é 640 27 10, 640 240 
SUC DASH ee cer ieee sees 350 44 5, 520 568 18, 870 1, 637 
(SHAPE Ke Ova Sh oe ok oy peso OSecdl Sec aoBooeral ooo eoSeao bese semcecrs| lastecoborc 600 Dep s 
UII GTS be Rist Be SEO OOS eS OURad Benen 4orrs GSeerasras 9, 164 222 96, 707 3, 692 
SLIME Se ee mre ere ins ain al a earsiti|\c eo a sic ere nore|lcine ein aesc 2,760 111 4, 620 194 
MOM COG MOTOS HSM eet n a Uins=\ nie w= a tee oie ail ete ore ieee 30 1 6, 23 249 

RO tals ecqare ssa ole me ee) = eteae!e 19, 530 561 57, 702 1, 855 1, 727, 886 26, 574 

Total vessel and shore ...-... 19, 530 561 | 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. 

Fairfield. Hartford. Middlesex. New London. Total. 

Species. ae ==s 
Lbs. |Value.| Lbs. /Value.| Lbs. | Value.} Lbs. | Value.| Lbs. | Value. 

Vessel fisheries: 
AMT aC ETI creche Sees A fs 2 Stes alk ce ee ae eee 86,040 | $4,780 | 86,040) $4, 780 

Shore fisheries: | 
IRVEWIEMESS o Stoica asic! Cece Sa lestaierots eral vaicinsee 1, 420 D208 seniors acaeecscepealht. dincwde, 28 
phen, 55 fe nage |Bnis eee Saaremaa) are llemeerstian 38, 200 TA ae eee eee so 3, 200 192 
Siradh ae assos 24 $2 | 9,556 | $505 | 204,100 | 10,862 | 119,340 | 6,231 | 333,020 | 17,600 
Squeteague ....- | 250: THER: | iaictedst sya tere ierees 6, 000 BL etre areal tetera 6, 250 195 
STUME COM genoa Sae cre. =-cisincesll Maree eed eiciere 580 97 1, 586 146 2, 165 243 

MOotalesecsseesc | 274 if) , 006 505 | 215, 300 | 11,359 | 120,925 | 6,377 | 346, 055 | 18, 258 

Total vessel | pat 
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. Lbe Value. Lbs. Value. 

Shore fisheries: 
AIJOWIVES. -< cies cenenc 8, 240 $55 13, 190 $176 69, 890 $810 86,320 | $1, 041 
Blue-tish 15 1 6, 210 360 6, 225 361 
Butter-fish 5, 758 247 59, 910 1, 998 67, 068 2, 295 
Mel Sey eis Se wis cee eee ee ease 50 3 1, 088 58 1,138 61 
Flat-fish 5, 595 167 125, 365 | 3,942 138, 860 4,342 
Flounders 9, 070 273 178,654 | 4,762 193, 544 5, 210 
IRGiin pei ghee Se re a5 Soca lheyn ne eve ane oe mice fe weet erate | Meee 1,500 105 1,500 105 
Mackerel .- 100 10 87,200 | 38,972 87, 300 3, 982 
Menhaden 2,166,610 | 5,079 119, 940 871. | 2,477,710 | 10,032 
Salmon 8 10 5 18 
[SYO1D) 0) EAC ate SO aN Poe eee eae AS) oie ABE imap 179,040 | 4,940 179, 040: 4, 940 
SCanDasge sea: Lia Soe lc ciacinwa ee fihe ame a enaormtar neces | eta eerne 18,490 | 1,043 18, 490 1, 043 
Sha dhe eee ne one 43, 628 2, 813 1, 892 164 2, 628 202 48, 148 3,179 
Squeteague .......... 2, 600 69 22, 244 605 347,976 | 9,733 372,820 | 10,407 
Striped bass.......-.. 52 7 40 6 18,160 | 1,154 18, 252 1, 167 
MLUT PCO. oc scc acces 640 30 740 34 2, 600 153: 3, 980 217 
PAUL OR ain ee anos 760 30 1,735 76 36,740 | 1,197 39, 235 1, 303 
HOM COGHGT! EOst-LShie asa. 3c asap ail, eagorenis sera aeesaeae 4, 120 1383 4,120 133 
Wihitime rec. saouiceccellemme eeigeerliecnineccs 20 | 1 31, 250 460 31, 270 461 
eM ee ce acjclcre aie main eteacare Scene ce oulem ne eektesalinze cence 7, 53D 538 37, 535 538 

141X612 Wet ere ero 257,200 | 7,544 | 2,227,067 | 6,846 |. 1,328, 306 | 36, 436 | 3,812,573 | 50,826 

Table showing by counties the yield of the fyke-net fisheries of Connecticut in 1902. 

Fairfield. Hartford. | Middlesex. ew New London. Total. 

Species. } i 

Lbs. | Val.|, Libs. | Val. | Lbs. | Val..| Lbs. | Val.| Lbs. | Val. |) Ebs. |) Walk 

Shore fisheries: 
UMNO WANES nes 3s <li ee ase ose ae 240 bio Meare | | ele [ecient | fs A 126, 680 31, 647) 126,.920!$1, 652 
18) oes 0 Sa alee pent | eee |e ae eee en Wepre STE OO Win SENOS Neeterasa ll emer 1, 000 50 
eS ral ve sialiseeo2 Sess peeve rales tale lt eee 4 60 Pole las est 750 30 810) 33 
Butter-fish ...... 150, Cit [ee eee eee | eee ee Ee eels ter ttaiase |eoeretates 150 9 
els: |s. sa seue aes 216| 1 | eee ee ace 400 20! 950 Bi, 15250: 65} 2,816} 155 
Plat-fisl: ........ d 20)25,000) 850} 62,490) 2,117) 100, 840) 3, 471 
BEC fh gS 1 epee || ha PI | Se eal es oeaie SE peel = oe || Se ae 4,145) 135) 4,145) 135 
Merch ot season. wschecence|, 3,300) 256) 76.3001 294 
Wickereh S25 sssce|onsoeenelo eck Sele ore ce le aeeess MD LOO RRND 5 Ieee eee 1, 400 70} 2,500) 125 
Squeteague 1, 300 52p 6.2, 910 Zi). 5,110! 170 
Striped bass 1,260} 16 340 34| 6,500) 821 
SUCRE Rg sean |lxctmereosel|eoeee 1, 600 64| 5,450) 175)..---.}------| 19,000} 588! 26,050) 827 
SUT SR a | EN sae ee | ee 1, 000 Aes | ae! 3,400) 146; 4,400) 186 
PawUtoOe <2 .00cc.5 1, 550 ABU ned alist oneal ee Se alee sane 1, 200) 48] 1,740 72| 4,490) 195 
Tomcod or frost- 

15 ls SMS SMe? Sl eee ane nl ee Le [ee ee 3,400) 112) 1,880 61) 16,980) 806 

BRON ete aporcta as 28, 816) 1,.778] 2,240 77/14, 610; 543/84, 110! 1, 338] 229, 235) 5,198) 309, 011) 8,929 
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Table showing by counties the yield of the line fisheries of Connecticut in 1902. 

Middlesex. New Haven. New London. Total. 

Species. 
Lbs. | Value.| Lbs. | Value. Lbs. Value. Lbs. Value. 

Vessel fisheries: 
SCS Hee Me eee aaa ae hee sialon loc aaa odes Sactesl | Pamasiase 323, 350 |$16, 326 3238, 350 | $16, 326 
(OSEL Cone esosadeteeeece- bo Se cP enss Sseracce papceord ecechsor 202) 340 6, 767 we 340 6, 767 
INGUIN IE aS geese el bone Seed BEE Sena Eaiccic hos] saceunes 45,280 | 1,569 45, 280 1,569 
TET eGo 7S tee ERE SU el a | age A | pe 169, 150 5, 297 169, 150 5, 297 
Na cltenelt as -ocAe SA ekise 2 sis |nc/stlaciec| lace seaes|emanecrts 56,750 | 3,343 56, 750 3, 34 
SEXO II (oy Die aR gee | A ee (aR 8] [ 4, 300 144 4,300 144 
‘SAGRIyO) ER Aa 3 Se Se | Pes Uae (Pere arty [one es eee 1H er 11, 800 472 11, 800 472 
Gan ORS a aoe aoe eee |S Sees ee ae | See coe ooeceee 80,850 | 4,308 80, 850 4,308 
Simms yoieieey Akal SSG Seer Golloncc adud |seee boue pSaee bod poosdeee 68,750 | 2,750 68, 750 2,750 
SO RREN SSeS pee awe el eo eee eee es Renee 400 15 400 15 
(AON NS Sone SSE ne sear ao Sete te Cate ere aasne set CanSCrae 17, 150 678 17,150 678 

RING et sat ween se | Sai eae aie liens eo nll etait ome 980,120 | 41, 669 980,120 | 41, 669 

Shore fisheries 
Bime-fshe t= oe | 11, 900 GY2Bi tosasmone|ieeiacoos 2,900 176 14, 800 904 
(CIOS - BRASS Se ahestee Boe O) OS Oe een CeCe mre eres tarSraeennaees 9, 000 290 9, 000 290 
Mtounders..- 2. .o.c5.06- 14, 200 ANG EEE Seas Hee 9, 600 383 23, 800 829 
ad dockets emis coe Sans [eet ne cele [Se ecleavel oe oa arceleee sce 20, COO 600 20, 000 600 
NVPAORENEN = Sereiesinciscs cri 12, 060 W200 | Geenec al sere eeoe 58,600 | 3,104 70, 600 3, 824 
RIED ee asst Saceeee 5, 500 BSc cee See alee eo bi en = Se aroken 5, 500 185 
SLOT OCICS A eer 7, 100 281 500 $30 | 22, 820 1, 888 30, 420 2,199 
SQueteagwey = astcsecc. =. 5, 000 GON Poerc\eactese hates 7, 500 300 12, 500 490 
Stmipedithasss- =o 32. 800 100 1, 000 LOD Baesanccemecieeieaeen 1, 800 | 225 
RE REY 6 eee tees eee 14, 400 720 | 3,000 150 35, 860 | 1,491 53,260 | 2,361 

MOU cee oes 5 os sects cee 70,900) 3,370 | 4,500 305 | 166,280 | 8, 232 241,680 | 11,907 

Total vessel and shore-}| 70, 900 8,370 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. 

Vessel fisheries: 
Memos to Jo.) FAD COO 2 S9GON Ins tcc ch. eslene | Leen et Watt be Ae See cian) Seem ee 
SRE HIIDAISS Dec feeciae erellisie cnc ate relare cin are e [lare meiatecsto| ys sieeve mals artis abel eeaia oate 1, 120 $88 
MHOSUGTS| seciniece ee es creer lsaposabellesescas! Paes cose| ssosccs | 98,030 | 10, 009 

Matas se <<a 12, 000 Goa | oe aaa |ee secs tteeco seco cee) 94,150 | 10,097 

Shore fisheries: | i 
Helse st sae ce exists 51, 690 | 3,650 | 26,400 ($1,330 | 36,310 ($2,555 | 55,900 | 2,824 
SES ook c Se eee eee ies Realname cise occ e cous cd aeie cosets 1, 600 142 
WA OWSUCTS Uc ccicceme 12,940 | 2,124 | 29,125 | 3,555 | 37,445 | 5,112 | 199,110 | 19,919 

U Nay ie ae 64,630 | 5,774 | 55,525 | 4,885 | 73,755 | 7,667 | 256,610 | 22, 835 
———=——— ——— \= = SSS | > 

Total vessel 
and shore ....| 76,630 | 6,734 | 55,525 | 4,885 | 73,755 | 7,667 | 350,760 | 32, 982 

Lbs. /Value. 

12, 000 $960 
88 

93, 030 | 10, 009 

106,150 | 11, 057 

170,300 | 10,359 
1, 600 142 

278, 620 | 30,710 

450,520 | 41,211 

556, 670 | 52, 268 

Table showing by counties the catch by dredges, tongs, rakes, ete., in Connecticut in 1902. 

. . | x New aay 
; Fairfield. Middlesex. New Haven. andar Total. 

Species. ae 

Lbs. | Value.| Lbs. |Value.| Lbs. | Value.| Lbs. /Value.| Lbs. Value. 

Vessel fisheries: 
Oysters, market, | 
PULSE 2 625. 11, 681, 42119927, 892)... |... ene 3, 643, 416 

Oysters, market, 
publics 2222-258 10, 780 08) see ates eet (oe ee 

Oysters, seed, pri- 
Waite aco ciec 2-2. '5, 633, 803, 407, 448 

77,042 4,311 
17,160| 2,809 

Totals. toc--c2 7, 420, 206) 643, 168) 

Ser cet (3 Day a Recaerae 5, 

13, 

8, 

324, 837] $791, 587 

10, 780 708 

363,971) 585, 827 

77,042 4,311 
25,000| 3,936 

801, 630)1, 386, ee 
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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 
5 Ray ? London. ? 

Species. 

Lbs. Value. | Lbs. |Value.} Lbs. Value.| Lbs. |Value. Lbs. Value. 

Shore fisheries: 
Oysters, market, 
LUV aAteseereeeece 154, 560) $17, 861} 5, 250 $750} 362,698) $54, 039)19, 950) $2, 520 542,458) $75,170 

Oysters, market, 
publicye-s--e se. 13, 720 845} 8, 120 880} 28,980) 2,904} 7, 560 540 58, 280 5, 169 

Oysters, seed, pri- 
EVENS ete are oe | weshereora leeks laiaroie 2,100 120 |e LS 7480 |e lel 6 vere ee nee ee 20, 580 1, 246 

119, 490] 5, 648/24,150/ 864) 29,050] 1,052|......|....... 172,690| 7,564 
85, 800} 10, 636|14, 200) 1,955) 112,100) 12,71212,500| 1,440) 224,600) 26,743 

110, 600} 18, 28 96 18 138, 960 2,316) 1, 760 256 126, 416 20, 826 
14, 400 BO Uae sn ees Sse poets Sosss ssclpoa-dolsarcead 14, 400 38, 200 

Mota eased 498,570| 56,426/53,916| 4,587| 565,268] 74,149/41,770| 4,756) 1,159,524/ 139,918 

Total vessel and j 
SHOLeR eee eee 7,918, 776) 699, 594/58, 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 

Species. 

Vessel fisheries: 
Sword-fish 2oceooe.ee 

Shore fisheries: 
Eels 
Flounders 
Sword-fish 

in 1902. 

Fairfield. Middlesex. New Haven. | New London. Total. 

Lbs. |Value.} Lbs. |Value.| Lbs. /Value.| Lbs. |Value.| Lbs. |Value. 

14400 MEHR T2 00st cpio ates <page eegerae 148, 330 $7,988 | 162,730 | $8, 658 

19,650 | 1,625 | 9,600} $480] 5,100} $841 10,200 612 | 44,550} 3,058 
1, 500 yD Seance lsemncicc) Sar oecitia aeoosce Sears codcloooeose 1, 500 75 

SecSe ec iail Sisistraa all neis aee,cie ll evamlomare | Smeeeinel ence 3, 200 160 3, 200 _ 160 

21,150 | 1,700 | 9,600 480 | 5,100 341 | 13,400 772 | 49,250} 3,298 

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 1902-8. 

Fairfield. Middlesex. | New Haven. |NewLondon. Total. 

Items. 
No. | Value. | No. |Value.| No. | Values} No. |Value.| No. Value. 

Persons engaged: 
On vessels and boats. AGO |e ralajarale\n's AD Bajstainere 2M oabanace SIL Sates <ce 851) rae ec 
SHOLTESME Messer)" DC ISAME Ge calladonen souaaee G88) 2oeeediss|iemecellescexter 8272s Saceee 

Motalieeve. cates « G88 [Ree eecce ¢ OA ar OW / Reeessnsc SL Beemer 1,;678)/. 5255556 

Steamers....... ESN 38/$198, 250|....-.|....--- 333/6162,450|)2220.|secees a ~ 71| $360, 700 
MONMAL EC eis eeciswisic acle M5130 Seehaoalesosealecseeee ng Pa Ase sacs secrser D251 ee eee 
OUutHigseenso: cleo -aeslenseeace ABNOTD Greens | Soe ee ee eee 64:%490| seh cel eee ee 113, 465 

[Shml esse SeGsonudacoase Al e739)400| bce selae eee 7| 9,100 1| $1, 800 82) 50, 380 
MROMMAP Caco) s[atsis ister B60 Seek ese ae Cea eee OA errors PAU ieee nay B24 bee ere 
Outhit Sees eee sale eens BN DUS IE eek Poe teks heres an Ds) oemee 150) Scecicceres 5, 783 

Boats (under 5 tons) --- 130} 15, 380 43] $660 89} 4, 658 31| 1,109 293] 21,807 
DTCC RES asec emo aeee 620 96; 544 oe ose ee ones 4S ed Oa See ae [Sees 768 7, 785 
Tongs and rakes......- 44 218 42 210 85 401 29 112 200 941 
SHOLE|PLOPCLUY ic emisteeietelsll -ieiel=is i= 85; 260 eee ABO! Seversnecte 201 150 |S aces GO Gaopaaoad 287, 240 

Total investment ..|........- 398) 5750|sesee 1820 lceeesest 444, 605)...--- SpbDleeerccece 848, 051 

Oysters sold: rane . 
Private, market.bush | 150,168) 142,173} 1, 750 750| 18,265) 22, 838 168, 281 
Private, market.galls| 112,115) 103, 580}......|......- 554, 037| 594, 896 698, 476 
Private, seed ..bush..| 804,829) 407,448} 300 120) 392, 664) 179, 505 587, 073 
Public, market .do...| 3,500} 1,553) 1,160 880} 4,140) 2,904 5, 877 
Public, seed ....do...} 28,076} 9,959} 8, 450 864] 4,150} 1,052 11, 875 

Motels a sesciss cman sence 664571355026 DN GIA eect 801, 195)...... S060 eecemetes 1, 471, 582 

eT 

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. 

Items No. Value. 

Factories in operation $24, 000 
Was hace pitellweem as atsrcieeye ocisisiore se jecisi este eaieleinameice 24, 000 
HA CLOLVE MUP LOME CSE ye ans cree ete ateNats aie aera Sue. ore ae wl Sein lela ie (Sele min ee wie ates eee eee ea Sim aT SES need Oh eter 
ETE OTE VESSOL Stes eee ope re ater re Stas sin see tah ata a Sie ee Se rae SS ce eo eS AS A eee 
BlLeamavessels Shin fo ce as se ssiciars sce aie oaiseisisiaeis Sremtoacio ne eee aimcniboniceecieeer 2| 14,500 

MOMMEE Cr we sae ajc cee scle asics 662 SS ic eas Baetecete setae dais eleibeloe See iee eletesiescetse ae LSU miele 
CONTA pee ee ee oN Tem ee St sau naa NO Det ey RUBLE Ce ADS ales fa enone le 8,175 

SOUR CSMISPOLOMNV.ESSE]Stsets cearatcs «Ns, « ciarcereeatne Dee ieee ee mem ecie ne Sea eiade aeteleelwrate 2 1, 500 
Moma en WGI Zed ame mmm ctstrosiccc cities wrateein ceiseinieere aieiele bie ere Saree Salas Msiermeielleeels 26, 340, 800 40, 511 

Products prepared: 
Oe ark eae sere ere yetaisle ciaictsciciaae sare secre wineteos cis aecetae Saabs gallons... 194,606 | 45,763 
IDAVISCUEN Dc cet add aoct oes Cabes aan Santo ce eno eSopaE ne ssccUanecEretesodsaccoSs tons... 458 | 11,918 
IA CIGUIAECORSCTAD Ee ca camer sennee nace: Sm cae «eo nn Hee adie see mes beaeeee dors 1,320 | 17,160 
GMC CLUS CLEA Peers ae te eiaia ee elermtere ie eine et ecclee ec tinnio i= s.cteeiscee oe ema do...-. 352 5, 280 

VITETOMPLOCUCLSe sae saeco ec etae toestacle tae cia tae elsecice celal cer eee segeiallite sve Gentes 80, 121 

Table showing the extent of the wholesale fish trade of Connecticut in 1902. 

Items. No. Value. 

Hi stalolishan Emits asissems ane seins oasieine cca sO iss newiae ac se ecemins wcisceee ces oeeremosas $22, 500 
Cash capital : 83, 000 
Wages paid 23, 800 
IPErsOnsieneagedas oc. ct hee seiaetan cm cstlat Ae ow sissies es ces cencemeisces eeimceene. cece Aaeif oe lM GOn iene eee 
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NOTES ON THE FISHES OF THE STREAMS FLOWING INTO SAN 
FRANCISCO BAY. 

By JoHn OrreRBEIN 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 
ast 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 defiected San Francisquito Creek to the 

aSuch 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 above its mouth. 

329 
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southward so far that a fresh-water passage could easily be traced 
through a succession 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 ts 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 occur. 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 Hntosphe- 
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 founds 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 oceasionally 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.168. (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 liyed 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: 

Archoplites interruptus. Algansea formosa. 

Catostomus oecidentalis. 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 (87 to 41, against 40 to 53 in P. oregonensis). 
The number of rows of scales above the lateral line is usually 14 or 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 specimens of P. grandis from Alameda Creek, Sunol, Alameda 
County, Cal.@ - 

RRO aes erates hin oa is ae eerie see Male. Female. 

Length of body in millimeters......... 161 150 146 125 122 123 122 115 101 90 
Ment MOMMeA osc sect oe ese cee D2ON aC seat he aro! 528 |. 285) 27Br |. 285: 28 29 
DEP EMU ODYreeeask ees yee cccfemunccsaaan ~ 215 peal .19 ails) Aad aval 20) wo AeA) 22 
SUOMb CO MOrsaler cee eeccsonicnetcaccncue SO qeteiall ” gisy/ .57 .57 .08 ~09) || 259°) 2.595 .08 
SHomttommen tralia ewes. eee el ls. ~08 06°) 256 | .55)| 356) | 367 | 665) 3865" |) 565 57 
Pepthicaudal peduncle -.. 2 2.52528. SOO MOON re OS 09m ae O9 ts NOONE O98 098109 . 09 
Length caudal peduncle............... CAO re OON cL On ie LOOul kOe selOOm ele ee tOn tl meelG .16 
WEN SP OISMOWM tree ce sete oe ce coe c eee .10 .10 .09 | .095 .09 | .095 .09 -10 | .095 . 10 
Menge thomaxdiVanyec ccc ace. scee ces eee AlUss HER UOLS I AaGE Np eae ball Talia okie ie anol acaba) qiuk 
MINIM EEL CVC. Aaaeeheeee cece ee ew scans HOD etm MmnOOn me ODn in OD ia sODs|h SOpnte 05h |e OD 05 
imterorbitalewidthe ss joc sec. a. ns2- 0. oe 08) -.08 | 2085) .08.) 308.) .075:) 308} .075 |} .08 . 08 
Meapihsheardreancceewas cscs ere ecsones ee Gite 5O) tatoo. 15 5 15) a6 ~15 15 ais} .16 
ens thi baserorGorsall eso. ccc nc ose ole patil yl | aero len | eel td oe Og! eecllall ie el Onn Ooi sl Op: abl 
He SMhiGorsaliess cesses er seece esc ees oles 5 dite} .18 .18 .L9 19 | . 185 .19 -19 .20 
Benth baseiof anal 2s soe 09 | .095 .09 | .095 | .095 | .095 09 | .095 . 09 09 
erm hG ama’ saecectioc aa aislematinslelsteneis 15 | .165 | .165 .16 .16 .16 L6G y |  sl65 Sue 18 
ene th pectoral secs. s.sosecasssecccs sc rede ||eeliion|omecida ie eGo il: |p wlOm|eelool |e Oty ragley .18 
Aber MUM VeMtrale jaca aa nema aie = sce -1385 } . 145 .14 .14 .14 .14 .14 14 .14 a 
Men Nin Cau Galen ase eee sae ie cicinis sisson BOA ert IBC Oe | resell s SPAM eB rlly bri I By 4p 
MIOTSMIELA Yoon oe haasus we cineeeascaee te 8 8 8 8 8 8 8 8 8 8 
PANIES ees See cies eae et aiteisincis sie ed 8 8 8 8 8 8 8 8 8 8 
Beales terse s =o... soceotmeeacescss 75 77 74 73 77 77 77 76 75 77 
Scales above lateral line............... 13 14 14 13 14 14 14 14 15 15 

axpressed 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 
arm of San Francisco Bay. 

Alameda Creek Basin. 

Alameda Creek, Sunol. 

SERS, 4 Addu SoncsoncdagadaudDoOPeeeT Male. Female. 

Meno thy OLboOdyieccseeseraer cs aoceeeeese 66 66 64 64 47 74 66 65 62 59 
Meng thigh ead es ss soe ee yo ao ares Senecio 2262) e201 ee S200l) 250) 126) 2b) 265|iee2ba eee . 26 
Mepthibo diye ss smewiesscictieiseeinctre nese BALL Waele |p abaeAgn Inga aN Worse meee. Oza fp an rlbh [ho 22 .25 
SOU: LOG Orsa les nee mame see eee cae Hoth Melee BOM usOre W cl Gill sel Ih citits .58 
Snowtitomentraliesseremsss sees nee cee .53 .52 SO2) | Oem aoe 03 | 04 SONI DS .58 
Depthicaudalipeduncle see ssaee one AO Sse SO SSO) We Sale Sey I salty eal, Go ile) .10 
Length caudal peduncle.........-..-.-. LSI ele li eek Sh |lneee On| mare 2O | emer coal ane) coun iertlr.co es eel 19 
Men ST HISMOWUheeee. sem te esse reese 09) |) 085) SOS 07 08! |) K08i e309) 08s ses . 09 
henethunaxdllanyecencececees sie eee ee S070 | SOS OFDT ee ON |e OSal re OeDn |e OST a \OSii OS . 08 
MiameterievieseNysece sees es es scns cess .06 | .06} .06 | .065}) .07]| .06 | .065 | .065 | .065 .07 
Pnteror bite lewis. aserecleterslateseiscreee = AUN SU AOE RSS el SOME e SalI SOs! Oe) .09 
Mepthvheg a essa sei cies os wise coeielets Pals p ects) ee IAs GAR ey abs ra ales WP Sa ads ql’) .18 
Length base of dorsal ..............-..- LO LON]! LOO ip soc On| eared ul om Geal ice) cou emeple .15 
ets tiGorsalync as paces ers eleises seiceiss a= .23 woes aay) oil) 22 | .185 | .210 19 .19 eAl 
ene thibaseioianaleas sa -csseaee cee coe Aes Aayal lee cule BG IO aK) gab) Bale ||. ile a2 
eT oitte mallet sername ciara setae ON QO crcl Quite cook OMe is), aeele7in |e sel OS) heel cia | ames .19 
Menmthapectoraly ss yacscee tes see ees R2ON |e oA eae Pooley eon! ber 2O) hare 20 |e enLOl limba) ail) 
hength ventral cee soscceces cismrecisie clase Sele ele Oolllpaeelo sAlz/ SAGs | el Ge | eee a eh .16 
Meng thY canal ysqaaseeawen-canerecsiaceee AGUA CPA BORN AOE ABE BO) GRU OR Rds: . 29 
IDOTSAIELAY Se cioe oe Sooo cle tiaelae eee 9 9 9 9 9 9 9 9 9 9 
PATI DENA Sheers csc serslaictcicrey acs aanesiomte 8 8 10 8 8 8 8 8 8 8 
Scalesilateral line= . .9aee 22 3. casedecee 56 61 61 60 60 59 55 60 60 58 
Seales above lateral line.......-...-.--- 14 13 13 14 14 13 15 14 14 13 
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FISHES OF STREAMS FLOWING INTO SAN FRANCISCO BAY. 33% 

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. 

18. Cottus asper Richardson. 

Recent authors have identified the common Sacramento form which represents 

the Cottus asper 4 of the Columbia River with the Cottopsis gulosus> of Girard. They 
have sometimes considered the Sacramento form as identical with C. asper and have 

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 shastac®. 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 Gottus asper, Richardson, Fauna Bor.-Amer., Fish., 295, 1836. 

b Cottopsis gulosus Girard, Proceedings Academy Natural Science Philadelphia, VII, 1854, 129. 

¢e Cottus 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 Joun OTTERBEIN SNYDER, 

Assistant Professor of Zoology, Leland Stanford Junior University. 

Girard %, in 1856, placed Leuctscus caurinus Richardson? in the genus 
Mylocheitus along with df. lateralis Agassiz & Pickering’ and MV. 
Fraterculus, which he described from Monterey, Cal. J/ylocheilus has 
not been found in California by recent collectors, nor is there any 
stream near Monterey containing fresh-water fishes. The specimens 
alleged to have been taken there were probably from the north, and 
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 Jf, lateralis 
with LZ. 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 1s So similar in general appearance to this species that it 
may readily be confounded with it. However, a comparison of the 
original descriptions of Jf. lateralis and L. 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 MZ. 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. cauwrinus. He 

certainly did not haye examples of the latter species as it is without barbels. 

b Richardson, John, Fauna Boreali-Americana, IIT, 304, 1836. 

¢ Agassiz, L., Am. Jour. Sci. Arts, XIX, 1855, 231. 

@ Richardson, op. cit., p. 305. 

e Richardson, op. cit., p. 120. ‘‘The Leucisci, 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.” 

‘ d 341 
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with the original description of Zeuciscus 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. eau- 
rinus resembles Ptychochetlus 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 in 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; scales in series above lateral line 21, between dorsal and oceiput 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 concave; 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 0.13; 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. Marsu, Assistant, Bureau of Fisheries, and F. P. GorHam, 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 ‘‘ gas 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 coefficient 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. . 

Tonoring 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 occur 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 bold in solution 

an excess or a 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 
area 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 
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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 
ditierent 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 oxygen 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 
infiuence 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 
rdinary 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 GCF 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 eyeball 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, shimmering 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 smal] 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 appearange, 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 (J/yowocephalus 
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 (Spheroides 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 scup (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 

ain 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 seulpins 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 thesea 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- 



GAS DISEASE IN FISHES. Sie 

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 solvent 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 cletiehh 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 ian is the more 
important and fundamental cause of the release of gas, while doubtless 
the corpuscles at least provide /oci 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 ¢. ce. 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 for this result. Species differ in susceptibility. 

Identity of gas in the blood vessels, caternal 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. 

(Sasa OmChO ROG Ps 22 Shears BA kee e Sere Sepaval ioe vase aoe ee ane ae OS 

GJ ovis, aan aoe gh Cena a bean 5 A a Des are Ra AE ee ee eRe 17.58 

INERT ota Art Seo 2S Cs Ses SS ease ene ciara ee ene ee ene 8139 

A sample precipitated upon blocks of wood, no fishes being in the 
water, consisted of: ‘ 

Per cent. 

@ario@ias COs dh 3, sic oe he ts ee re ee ee 0.58 

(G2) f21 2 ce ee eee aoe ey eas ere Stee SER DE SAA a aA SN vr foul 

UNMEROPOM NS soc tou cers aie oe aw ae I tee ke ere 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/yoxocephalus aeneus) was as 

follows: 
- Per cent. 

(GlansloomiGiiartdl: ace So ee eS Se ee eee ee 3.78 

Orppena ss ee cess oS os Sa severest ee eve Sa ne ee ee eo 18.09 

INDE OS CMS 5 ates aes Seat ape ce on ee eee ae ee ee 18. ld 

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: 

e 

Per cent. 

Garon Gio mia yee ce ee es ce el ee oe ee aE 0.4 

rxyrgreria. Osho cin ee A SI Gls ea a gee ae a 

AoE fo%0, 27 1 eee RR eae Cad OOO era IME) Sin pene ap Dyes 2, URIS AL eget cps ies ee ve 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 III, 
page 373, it is seen that this water had an excess of nitrogen of 2.2 ¢. ¢. 
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. 

Etimination of the disease by reducing gas content of water.—The 
replacement of the old suction pipe with a new infpervious 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 of some 
3 to 6 c. c. per liter of water in the case of nitrogen, and of 1.5 to 2.5 
ec. 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 ali the described lesions and symptoms. It is left beyond 
question that the gases of the pure atmosphere are one of the efficient 
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 ef 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 25 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 tomcod 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 casea part of the small 
percentage of oxygen found certainly came directly from the air. 
The sample from the eyes of scup was most Hable to thiserror. 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 
separation of 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 
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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, i. e., 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 Spzrogyra. Presumably from these 
alow, the water about the middle of the pond acquired an excess of 
oxygen of 3c. c. 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, it is prob- 
able that the damage was done by the latter gas 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 seup 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 seup 
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 gas 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 fortwenty-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 5 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 been 
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-eye, 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 

we 
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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 
ata 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 isan 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 /wnadulus, 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 
can 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 airso 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 (KE. 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 
nore 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 succumbed 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 hatchery, 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 
ease 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 hag 
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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 LV, p. 374.) 

Very few of the Nashua wells delivered free gas, and these only in 
small amounts. From one of these about 500 ec. c. were delivered and 

collected during twenty days and constitute sample 2 of Table 1. 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 smaller 
quantities, and may reasonably be supposed to come from a depth 
great 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, though in a number of brains examined no gas had 
reached their vessels. It seems probable that the metabolic func- 
tional disturbance due to the abnormal osmosis is itself. sufficient 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 
sien 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 
stili 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 

(J/ustelus canis) and other sharks, eels, puffers, sea-robins, the flat- 
fishes, and others do not develop typical cases, if any, while the seup, 
the king-fish (Menticirrhus), 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 3 ¢. 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 IT 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 (Votropis galacturus and a 
Hybognathus) under 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 brock 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 isa 
pathologie exudate which occurs in trout fry suffering from anemia 
and this exudate may localize, sometimes in the abdominal cavity, 

sausing ascites, sometimes behind the eye, causing exophthalmia with- 
out gas. Fry haying 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, suggests a 
more immediate reaction by the ordinary laws of osmosis. 

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 in 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 hlood 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 asa general protoplasmic poison 

arresting metabolism, depressing the body temperature, and causing the discharge 

of conyulsions 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 symptonis of caisson sickness are due to the varying seat of the airemboli. 

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 systemie 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 alg 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 not affect eggs and fry. 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. Ina 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. ©. 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 bread 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 ail. 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 siender 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. Itis inferred that nitro- 
gen variations may likewise occur, and presumably changes in the 
solids in solution. Weatherand 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 
successfu] 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. 
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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 gradual 
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 
yvater can not be improved. 

Tas_Ee 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. No rh Remarks. 
oped Nitrogen. Oxygen. | 

| | 

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 A 87.8 11.8 | Discontinuous evolution 
of gas in small amount. 

3. Fish cultural pond, Nashua, | Sept.,1903 .8 82.8 |" 16.4 
ING EL 

4. Reservoir pond, Nashua, | Apr., 1904 1.4 96.3 2.3 
ING Ee ; 

5. Spring in Vermont .........- Sept.,1903 | Trace. 87.4 12.6 

Nos. 1, 2, and 5 were determined by the Bureau of Chemistry. 
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TaBLe IIl.—Showing composition of gas in lesions of the gas disease. 

and hake. 

Woods Hole.a 

Percentage of— ihe 
: ; Size of . : 

Source of sample. Z gas sam- Remarks, 
‘arb N = : . 
eee eae Oxygen. |pleinc.c. 

Hearts of tomeod, seulpins, and 0 97.44 2.56 3.9 | Possibly slight contamina- 
hake at Woods Hole. tion with atmospheric ai 

in taking sample. 
Body of lobster, Woods Hole... 0 94.2 5.8 3.4 Do. 
Fin blebs of tomcod, flat-fish 92.1 had 7.6 

0 
Eyes of exophthalmic scup, 0 80. 4 19.0 610 

Sacs of rainbow trout fry, White 0 92% Hot 2.6 | Fry preserved in formatin. 
Sulphur Springs, W. Va. 

a Analysis by Dr. M. X. Sullivan. b About, 

NotTre.—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 seup was taken immediately after 

Taste I1l.—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- 
| tent of sea 
3 water when 

f saturated 
i Actual con-| with air at Excess + or 
= tent ¢c.c. per} the given deficit — e.e. 
Bs liter. temperature per liter. 

and prevail- 
Source. Date. 3% ing areane Remarks, 

a OD | in ¢.c. per 
| 8 liter. 

B Dittmar. 
oe Nitro-| Oxy- Nitro- | Oxy- 
5 gen. | gen. | Nitro-| Oxy- | gen. gen. 
A gen. | gen. 

1904. a 
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..-.-- Mayer lelleo|) 12S IOS OO STO se Gu29 | +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 
| fishes. 

Aquarium tap..... May 10] 9.75) 18.23 | 8.34 | 12.55 |) 6.49 | +5.68 | +1.85 Reidy 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 | ,6.38 | +5.64 | +1.68 | Rapidly fatal to 
fishes. 

Aquarium tap..... May 11 | 10.5 | 18.79 | 8.41 | 12.87 | 6.388 |} +6.42 | +2.03 Badly, fatal to 
| fishes. 

With a lesser amount of air entering suction. 

ie | 

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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Taste LV.—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 fisheries station, 
Nashua, N. H. 

4 Normal content) 
2 when pee tubaitod 

S . with air at Excess + or 
s Ser penne given tempera-| deficit — c. ec. 
a 23a * | ture, and pre- per liter. 
Fo vailing pressure 
Ceo} i 

Source of sample. Date. | OS ipa bogs ® 7 
B ~ Petters. 
8 son and Mine 
RB Nitro- | Oxy- | Son- | ler. é 
= gen, gen. dén. ab 0. 
{=| Ste 

g Noel 20 
| z 

1904. 
atelier y WellUNO: Vic.c.c-. vcis oc ccin 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 7.4] 15.35 7.89 | —0.35 | —0.49 
Hatchery aye lIMNO Oe sen sich east eee May 3, 8.0 17.8 2.9) “16.14 8,33 | +1.66 | —d. 43 
MatcheryawellsNorddec coos ceccemecee Apr. 30 | 8.0 18. 6 16)} 15.72 8.11 | +2.88 |} —6. 51 
Wellin rearing pond No. 3.......-- Apr. 27 | 8.0 17.5 Bol) 16200 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 17.2 5.0} 15.77 8.13 | +1.438 | —3.18 
Same, through deaerating box ....-. Bats (Oneal toy 1115) 16.4 6.7 5. 73 8.11 | +0. 67 —1,41 
Creek water, total station flow, aer- 

ated and deaerated by natural 
HOW eee aS aoe ee ete ees see Apr. 30 | 8.5 16.0 | 6.8 15, 61 8.05 | +0.39 —1.25 

Largest Pennichuek well, source of | 
NAaSbtaTrGiiyesupplye cect. > = eters May 2 {11.5 17.6 | 2.1} 14.94 7.65 | +2.66 | —5.55 

Smaller Pennichuck well.....-..-.-- 236 (GO) seed Lill, 18.3 2.2] 14.94 7.65 | +8.386 | —5,45 
Pennichuck water from service tap 

athe teh enyn. .g-oersae= ce eae emus Apr. 29 | 7.0 15.4 6.6 | 16.24 8.40 | —0.84| —1.80 
Colerain Brook, a well-aerated nat- 

UTaSstVeane soceinc see coe ante eases Apr. 30 }12.0 14.5 7.0} 14.45 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 

Nortes.—Presumably normal waters show, according to Tables III and LV, 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 w ater containing a nitrogen excess than 
for normal water, the former averaging 5.3 c. c. per liter with extremes of 3.6 and 7.4, the latter 1.8 
with extremes of 1.6and 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 dissolyed 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 can singly cause the disease process. 

7. An excess of about 2 c. c. of nitrogen per liter of water is suffi- 
cient to cause symptoms. An excess of about 6 ¢c. c. 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 occur, 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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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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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 with 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. 

ODE” VER MS IATONON Bi BROS INCL EG Uk NE Sar ee A ae atte ee fed er eee ee 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. . Amblyopside. 

cc. 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 cceca. . 

Tactile ridges.—While 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 inyaluable assist- 

ance. Cut 8 is by Mr. Thomas Large; pl. 1 and figs. 9 to 11, pl. 1, are by Doctor 

Kigenmann and the author, figs. 4 to 6, pl. 1; fig. 1, pl. 1v; fig. 2, pl. v; and pl. vr 

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. 

379 
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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 7roglichthys 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, 13, 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 form more (Amblyopsis, fig. 1, pl. 1, 
and Chologaster, fig. 1, pl. 1) or less (Zyphlichthys, fig. 5, pl. 1, and 
especially Zroglichthys, 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 Amb/yopsis. 
The numbers in the first column of the table correspond to the num- 
bers of the ridges of the figures. 

‘ Number of papillex in tactile ridges. 

: TA Geel coals A Typh- 
Amblyopsis spe- jCuologas | lichthys Amblyopsis spe- ai lichthys 

Numbers leeus. eevee! | subterra-||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. |} 51mm. | 70mm. 86mm. | 108 mm./| 51mm. | 70mm. 
long. long. long. long. long. || long: long. long. 

1 21 22 (?) 19 24 21 27 (alaerocasesc 
2 13 18 8 15 25 11 al 7 8 
3 16 16 7 9 26 23 24 Dl sjerecatetetotoe 
4 15 23 8 14 27 18 18 4 19 
5 17 20 7 9 28 50 44 21 21 
6 12 20 6 11 99 i or a 27 a6 \ 14 
= a4 a9 a7 a 10 SENN tosis b18 b7 
‘ b12 b 14 bg b7 30 Tae mance 9 11 
8 6 6 3 5 31 Depa ltaleverveveicsto MliGonad=s eis 

all o 32 ase Rencercoc 15 1 
9 14 { b13 \ 5 8 33 TG: (|G kaa eae 14 

10 8 13 4 Out - 34 20" 4 ||[ieiseeeemien | areca 15 
11 18 29 17 abs! a 37 a 47 a 30 
12 23 17 Out. 12 35 i) b14 a 36 69 
13 16 20 Out. ik 4 Se, c13 GAZ 6 c7 
14 iul 18 13 7 d13 di4 ds 

M21 caeesance lL oae:9 a3 980 waeecaoeed| ce sine ae ou 
Dye ees aecnes a2.8 b9 rae SelIBAEBesencallooncaneme = 5) 

ty eget 8 Sa D6 ell oe CO des ee as ee ee e7 
2578 | \eeese ase c4 d 20 | DAO Was Sheeead ance ds 

16 20 Pipi lA ects Sa aeee 30 | a 22 | a 20 
17 21 25) Neieeecieese 14 37 Cn ee che Becta ces cd 
18 19 18 aPal bea acer aan Pa palomere celeot c6 
19 27 Nica acess || Nr eo | eek Hee ace TSR reece dé 

ces a Nite ed Siealicqaee ena ag { a20 Beene ae sl series teal gee one cc 
‘ \f ad Nts i GL | ooeSostanslsqooceseed|ecrosaseec 

20 a ibe \ Tay 39 | 9: ieee ee 
5 f a4 s 40 20 20 Flask Rew aaa atone 
“il 10 TO ae? kb \ ‘ 41 rat 17st te 
22 vat Af Weietitas cece 20 42 14 Be Sdogeneacs||Goocseacso 
23 UEP seers dcoor Si lsssckecaee | 43 15 19  Jlosseaqaoose 
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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 Amblyopsidx 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 cceca 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 ceca of C. cornutus: s, the stomach; pc, the 

pyloric cceca; and v, the vent.) Chologaster papilliferus Forbes (cut 
2), also has 4 ccecal appendages. In previous descriptions of this spe- 
cies but 2 cceca 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 subterrancus Girard were examined, 5 

Cur 3.—Alimentary canal of Cur 4.—Alimentary canal of Typhlichthys 

Chologaster agassizit. sublerraneus. 

from Mammoth Cave and 4 from Mitchells Cave, Kentucky. Seven 
of these had 2 distinet pyloric coeca 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 ccecum could be found in each, but the specimens were poorly 
preserved and possibly the second appendage had disintegrated. The 
coecal appendages in Amblyopsis speleus De Kay were found to vary 
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slightly. Of 22 females examined, 3 had 3 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 occur they 
are located 1 on either side of the cecum. The 2 appendages are 
never opposite. In all cases the right coecum 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.—Amblyopsis speleus, showing 

gall-sae. three pyloric ececa. © 

always just back of the normal one, the 2 normal appendages retaining 
their usual positions. Cut 7 shows the normal position of the pyloric 
ceca (P) in Amblyopsis. Cut 6 shows the 3 ececa in another speci- 
men. But 1 specimen of 7roglichthys rose Kigenmann was examined 
and this had 2 pyloric coeca (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 spelews. A, air bladder; G, gall-sac; P, pyloric ececa; 

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- 

Cur 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 

ececa; 10, ccecum; 11, stomach; 12, spleen; 13, air-bladder; 14and 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 snail 

median crest on the cranium; stomach ceeeal, Se 
with 2to4 pyloric cosea; air-bladder well de- ©7™° “NCUA canal of frog 
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.? 

@In a 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.—KEigenmann, Pop. Sci. Mo., LVI, 
1900, 485. 

bEigenmann, Marine Biological Lectures, 1899, 313. 
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Sut 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 
raves, 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 Typhlichthys C. agassizii C. papilliferus C. cornutus Amblyopsis 

Chologjaster 

Entered cave 

‘Entered cave 

Entered cavo 

Ventrals absent Ventrals present 

Cur 10.—Diagram indicating probable phylogeny of the Amblyopside. 

KEY TO THE GENERA OF AMBLYOPSIDA. 

a. Eyes quite well developed; body more or less colored; ventral fins obsolete; pylo- 

Tid KCOXD 21 CF: he? He eR se SE neh BA ERO Se ee OS Ome Chologaster. 

aa. Eyes rudimentary and concealed beneath the skin; body colorless; pyloric cceca 
» 2 (occasionally 3 in Amblyopsis). 

b. Ventral fins absent. 

c. Noiscleralicartilages|mresentaa=4--- cece ee eee eee eee eeeee Typhlichthys. 

Gch Wareeiscleralicartilaces presenti gas see nee eee eee eee eee eee eee Troglichthys. 

bb; eMentral\ fins presenitiac-/.20c- cree soc soot eee ee eee eae Amblyopsis. 

aKigenmann, Science, N. S., 1899, IX, 282. 
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Doctor Eigenmann has worked out the following key to the Ambly- 
opside, based on the structure of the eye: “ 

a. Vitreous body and lens normal, the eye functional; no scleral cartilages; eye per- 

manently connected with the brain by the optic nerve; eye muscles 

normal; no optic fiber layer; minimum diameter of the eye 

NOT ZR re Seek, Sera sum aN eee et ee ys See Chologaster. 

b. Eye in adult more than 1 mm. in longitudinal 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 # ----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 “ thick, the latter at least 18 x. 

c. Pigment epithelium 65 mm. thick in the middle aged, 102 in the 

ONO ee A ie CEP eet oat eee ae omen eee eS Uo oe pupilliferus. 

cc. 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 yu. t 

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 

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; jnner and 

outer nuclear layers merged into one; eye in the adult not cennected 

with the brain. 

e. Pigment epithelium well developed; cones well developed; ganglfonic 

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 o....-.-...2 2.2 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 

FEN CYC eM) BAe Stanners SER, = ey pe ON Cp Se aA Troglichthys. 

CHOLOGASTER Agassiz. 

Chologaster Agassiz, Amer. Jour. Sci. and Arts, X VI, 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. Ali of the species pos- 

@Kigenmann, Eyes of the Blind Vertebrates of North America, Archiv fir 
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 pyloric ceca, 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. 

6. Sides with 3 well-defined longitudinal lines, the middle one broadest; tactile 

papillee very. senall S252 in Soc oe eee ae eee oe cornutus. 

bb. Dark lines present on the sides of the body but much fainter than in cornutus; 

tactile papillee large. 2c cen ceeceee nie esc ose eee ee papilliferus. 

aa. Eye very smail, contained 10 times in the head; coloration faint....--- agassizui. 

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, extending 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.¢ 

Cur 11.—Chologaster cornutus. 

¢ 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 | Dismal Swamp. 
Ob 3538 | 5.25 (2) 9 63 25 Do. 
Bile cso eel Beoemaene OV Die cs See se cheseenwiscts | Dismal Swamp (mutilated). 
4 3 5.5 9 Siy|beaienees 30 | Cotype of C. avitus. 
5 3 5.5 9 CES sep arco: 19 

Chologaster cornutus Agassiz, Amer. Jour. Sci. and Arts, XVI, 1853, 135, Ditches of 

rice fields in South Carolina. Giinther, 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. 8S. Fish Comm., VIII, 1888, 22 (Okefinokee Swamp, 

Millen, Georgia). Jordan & Eyermann, Fishes North and Mid. Amer., I, 703, 

1896. Eigenmann, Degeneration of the Eyes of the Amblyopsidz, 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), 115. 

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 ight; upper part 
of head dark. Length 2 in. 

This species differs from the others of the genus in the strong devel- 
opment of papillary ridges and in color. It is generally lighter than 
C. cornutus and darker than C. ayassiziz. Known only from Clinton 
County, Illinois, in cave springs. 



388 REPORT OF THE COMMISSIONER OF FISHERIES. 

Measurements. 

No. | Head. | Depth. | Dorsal.| Anal. | Seales. | Length. Notes. 

35 | Papille distinct. 
43 | Papille indistinct. 
25 Do. 

Do. 
49 | Papille distinct. 

Do. 
SIO OR COD eR 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. E. B. Forbes from a cave spring 
in southern Illinois. 

Chologaster papilliferus Forbes, American Nat., Jan., 1882, Cave spring in southern 

Illinois. Jordan & Gilbert, Synopsis Fishes N, A., 325, 800, 1883. Jordan & 

Evermann, Fishes North and Mid. Amer., I, 704, 1896. Eigenmann, Proce. 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. PI. V, fig. 2. 

Body rather heavy but elongated, its depth 6 to 6.5 in length; head 
3.50 to 4.33; mouth very oblique, lower jaw projecting, maxillary 
reaching to the eye; eye very small and covered with skin, probably 
only partially functional, located more on upper side of head than the 
eyes of ©. 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. Eigenmann 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 C. 
papuliferus. 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. ora Anal. | Scales. | Length. Notes. 

1 42 63 9 8 (2) 52 
2 32 6 8 8 (?) 30 

63 33 6 9 8 (2) 34 
AU sete ces |e ce cree 8 | Bb Racsee cesalee seecenees Mutilated specimen. 

Chologaster agassizii Putnam, Amer. Nat., VI, 1872, 22, well at Lebanon, Tenn., 

Mammoth Cave, 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. Sei. 1897 (1898) , 230; Eyes of the Blind 

Vertebrates of N. A., Archiv. f. Entwickelungsmech., VIII, 1899, 546; Proc. 

Ind. Ac. Sei., 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; gillmembranes 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 cceca 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. | Seales. | Length. | Notes. 

| | 
1 | 3 6 8 Biellasoaasnee 5 43 | From Mammoth Cave, Ky. 
2 3 6 8 Subscene 42 | From Mitchells Cave, Ky. 
3 3t 62 8 Bile cee ace 39 Do. 
4 32 Ps 8 Bulintee aces 35 | Do. 
5 | 3 1 8 Suleyasee cue 40 | From Mammoth Caye, Ky. 
6 3 6 8 Sule cee eee 45 | Do. 
7 3t 6 8 Sal eee eae 22 | Do. 
8 3t 6 8 Soll seein e arate | 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, 1885. 

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 (summary). 

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 Chio, 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 bead 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 Eigenmann, Biol. Bull., VIII, Jan., 1905, 63. 

@In the Biological Bulletin, VIII, 65, Dr. C. H. Eigenmann described another new 

species, Typiilicthys 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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TROGLICHTHYS Eigenmann. 

Troglichthys Eigenmann, Science, N. §., IX, 1899, 280 (rose). 

This genus is very much like 7yphlichthys, from which it differs in 
the structure of the eyes, especially by the presence of large scleral 
cartilages. 

Troglichthys rose (Eigenmann). Pl. LV, fig. 1. 

Body similar to that of Zyphlichthys, but slightly heavier. Depth 
4.5 in head; head 3, depressed; mouth oblique, lower jaw slightly pro- 
jecting; snout rounded; eye not visible, considerably smaller than that 
of Typhlichthys; gillmembranes 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. Jength 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 Eigenmann in Science, N. S., 

TX, 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 Typhliehthys 
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 7yphlichthys subterraneus, measuring 0.06 mm. or 
thereabouts. It is the most degenerate, as distinguished from 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 
seleral cartilages, for it is not conceivable that the sclera as found in 
Chologaster could, by any freak or chance, give rise during degenera- 
tion to seleral 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 Amblyopsidzx 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 subterrancus Garman, Bull. Mus. Com. Zool., XVII, 1889, 232 (wells 

and caves, Jasper County, Missouri); not of Girard. Kohl, Rudimentiire 

Wirbelthieraugen, 1892, 59. 

Typhlichthys rose Kigenmann, Proce. Ind. Ac. Sci., 1897 (1898), 231, Sarcoxie, Mo. 

Troglicthys rose, Eigenmann, Science, N. 8., 1X, 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 func- 
tional. The head as well as the body is furnished with regularly 
arranged rows of tactile papille. Pyloric ececa generally 2, but some- 
times 3. 

Amblyopsis spelezus De Kay. Plate VI. 

The body of Amblyopsis is heavier than the other members of this 
family; depth in length, 4 to 5; head, 3, depressed like that of Zyph- 
lichthys; mouth 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 coeca 2 to 8; scales small and arranged 
irregularly, similar to those of Chologastcr. Body colorless. In life 

the color 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. 

«Eigenmann, Marine Biological Lectures, 1900, for 1899, 113. 
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Measurements. 

No. | Head. | Depth. | Dorsal.| Anal. | Ventral. | Length. Notes. 

1 3 4} 9 9 4—4 77 | Caves, Mitchell, Ind. 
2 3; 4 9 9 4—5 80 Do. 
3 3 4¢ 8 8 4d—4 75 Do. 
4 3 4: 9 10 4-4 70 Do. 
5 25 4} 10 9 4—4 80 Do 
6 3 4} 10 9 5—4 70 Do. 
7 23 4) 9 10 3—4 63 Do. 
8 3 43 9 10 4—4 79 Do. 
9 3s 5 10 10 4d—4 85 Do 

10 23 4 10 10 4—4 72 Do 
11 3} 4% 9 9 4—4 62 Do 
12 3 | 43 9 10 4—4 65 Do 
13 om 5 9 9 4—4 63 Do 
14 3 43 10 10 4—4 7) Do 
15 3 | 4h 10 10 4—4 64 Do 
16 aay 5 10 10 4—4 70 Do 
lz 3 43 9 10 4—4 70 Do 
18 3 43 10 9 4—4 63 Do 
19 3 43 10 10 4—+t 69 Do 
20 3t 42 9 8 4—3 63 Do 
21 3 43 10 10 4—4 61 Do 
22 3 5 10 9 4—4 57 Do 
23 3 43 10 9 5—4 60 Do 
24 3 | 5 10 10 4—t 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, 1848, 298; 

Amer. Jour. Sei. and Arts, XLV, 1843, 94 to 96 (Kentucky). Thompson, Ann. 

and Mag. Nat. Hist., XIII, 1844, 112. Telkampf, Miller’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., 1V, 

1854, 395, V, 18; Amer. Jour. Sci. and Arts, X VII, 1854, 258. Poey, Mem. 

Cuba, II, 104, 1853. Giinther, 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), 230; Degeneration of the Eyes of the Amblyopsidzx, its Plans, Processes 
and Causes, Proc. Ind. Ac. Sci., 1899, 239 (summary). Eigenmann & Yoder, The — 

Far 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, 1900, 485; Marine Biological Lectures, 

1900, for 1899, 113. 
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Report U. S. B. F. 1904, PLATE III. 

Fig. 1. Fig..2. 

HEADS OF CHOLOGASTER AGASSIZIi (FIG. 1), C. PAPILLIFERUS (FIG. 2), TYPHLICHTHYS 

SUBTERRANEUS (FIG. 3), TROGLICHTHYS ROSZ (FIG. 4), AND AMBLYOPSIS SPEL4ZUS 
(FIG. 5). 

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. Pb. LAY, eS. 
Professor of Biology, Howard University 
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THE LIFE HISTORY OF THE BLUE CRAB (CALLINECTES 
SAPIDUS). 

By W. Po Hass iS; 

Professor of Biology, Howard University. 

The following report embodies the results of two summers’ work 
(1902 and 1908) 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 it 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. 1, fig. 3, 1844. 

Lucas, Annales Société Entomologique de France (2), T. I, LX, pl. 1, 

fig. 1. 
ri 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. 

8. 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. VIII, 1881, pl. ir, 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. I, 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 Fisheries 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 Cancroid Crabs of North America, American 
Naturalist, Vol. XXXIV, February, 1900, p. 140. 

Bouvier, Bulletin Musee Paris, VI, 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 decidedly broader than long, antero-lateral margins cut into nine teeth. 

@The Genus Callinectes, Mary J. Rathbun, Proc. U. S. Nat. Mus., X VIII, 1896, 

pp. 349-375, pls. xm-xxvui. 

b Synopses of North American Invertebrates, American Naturalist, XX XIV, Feb., 

1900, p. 139. 
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c. Movable portion of the antenna excluded from the orbital cavity by a pro- 

longation of tre basal joint of the antenna ....--....--.- Charybdella. 

c'. Movable portion of the antenna not excluded from the orbit. 
ad. No longitudinal ridge on the palate. ..-< 2.2238. 252 52-5205-55 552 Arenxus. 

d', A longitudinal ridge on the palate. 

@eAbdemen of the male:\i-shaped = 225 sles 62 2 5 oa ei. Seca Callinectes. 

eo Sbdomen-of the male triamoulars 2 222 22022 ee Sew 2 Portunus. 

b'. 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 

other teeth: or spinesit aie Meee sees ke eae ee Bathynectes. 

eo Milvantero-laterak teeth similar tees 2 aaaes sees seeks cok Seeks S Ovalipes. 

a', Last pair of legs narrow, with terminal segment lanceolate ........-.- Carcinides. 

Of the nine species of the genus Ca/linectes five have been recorded 
from the United States. They are C. sapidus Rathbun, C. ornatus 
Ordway, C. danz Smith, C. /arvatus 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, S$. C., and thence southward to Victoria, Brazil; C. danx 

Smith has been collected at various localities between South Carolina 

and Santos, Brazil?; C. larvatus 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; (. arcuatus 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; (@. bedlicosus (Stimpson) from numerous points in Lower 
California and in the Gulf of California; and C. 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. 

Paetromtinwiborrourimimaorbitaliteebiy ces: sees secre sae Nees cee 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. 

é. Intramedial region broad, its anterior width about three times its 

lesa 1 Orn. oy Sep et ee ae eg ge os, Ce he rE ae 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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e'. 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- 

Peterelll Se ye ere pere Mier ere etn aap es ten ears ee C. dane. 

g'. Tips of verges curved. Antero-lateral teeth with posterior margins 
longerthan. anteriores aa 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. ._-.- C. exasperatus. 

cl. Verges reaching the extremity of the abdomen or nearly so. 

d. Antero-lateral region granulate. Lateral spine between two and three times 
length; of preceding toothy. 22.52 nae. eee ee C. toxotes. 

d', Antero-lateral region smooth. Lateral spine less than twice the length of 

preceding. tooth: 7. avetecd? aaj. se ae Boe eee ee C. bocourti. 

Qa innen sipraonrbita etissune sO eT a= aera ae eae ee C. bellicosus. 

Toward the southern half of its range the true C. sapidus is more 
or less replaced locally 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 
water 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 long 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 is an 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 bulk of the catch. 

POWER OF MOVEMENT. 

Kither 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 anima! being apparently only to keep itself afloat 
while it is borne along by the current. Under these conditions the 
movement 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 Anles 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 shell 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 diree- 
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 Segounplnonted. It is too steady and uniform 

Weg fact is ys ell known to the fishermen, w ne econ aioe these lene nel Sh 
““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 such 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 
erabs which have buried themselves until only their eyes and their 
antennee 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- 
vation 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 sustain 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 



404 REPORT OF THE COMMISSIONER OF FISHERIES. 

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 eggs, 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 in the 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 in outline, except for 
the small terminal segment, which projects in front as a small triangle 
on the middle line. (Fig. 4, pl. 1.) 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 
each 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 carried 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; during 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 eggs 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 Virginia localities had been caught on trot lines. An exactly 

« Although the facts cited in the last few paragraphs 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 7}, 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 
eggs 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 favorable 
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. Earll 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 isa 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 have 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 eyl- 

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 

after they are dredged in a certain location in the winter, the next season none or 

searcely 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. [ 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, d 
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 Land 2, 7.). On each side, near 
the middle of the shell, there is a smaller 
lateral spine (cut 1, 7.) 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 | BS a4 
the adult crab, is longer than the body and ee ci ee 

is composed of six cylindrical segments; it crab. (After Brooks.) 
bears no appendages and ends in a large, forked telson (cuts 1 and 
2, t.). The tail is moyable and assists the animal in swimming. At 
the front of the body, in the neighborhood of the mouth, there are 

4The 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 haye 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 antenn, 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 zova 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 

Cur 2.—Megalops form of Callinectes sapidus or some closely into a form which = quite 

related crab. (After Brooks.) different from the zora, 

and which is known as a 
megalops. The megalops differs from the zozwa 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 



LIFE HISTORY OF THE BLUE CRAB. 409 

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 leg-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 nof 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. 

bIn 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 haying 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 inat 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, stil! 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 js 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” ora ‘‘ buster.” (Plate nr.) 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 

with 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 

fills out, the horns straighten, and the growth at this interval is com- 

«The following measurements will show the increase in size for crabs nearly 

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 isnow 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 eedysis 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.¢ 
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 cast off. Another molt, 
possibly two, will be sufficient to restore the limb to its full size. 

“It-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. 

PLATE lI. 





Report U. S. B, F. 1904. PLATE II. 

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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THE CRAB INDUSTRY OF MARYLAND. 

By Wixturop A. RosBerts. 

Agent of the Bureau of Fisheries. 

INTRODUCTION. 

Maryland furnishes by fara 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 «nd its value as a market 
product. The only species taken in the commercial fisheries of the 
state is the blue crab ( 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 

F. C. 1904—27 417 
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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 scocp 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 scraping 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 
crew 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. Serapes 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 ‘Shard 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 ‘‘buckram,” 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 Crisfield 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 
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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 ficats 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 shel! 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, but 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 erab, 

and necessarily decreasing as the season advances and the erabs grow 
larger. 

The work of packing crabs for shipment is beeun 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, 
‘‘peelers” 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 
sinallest order. Competition among the packers is very keen, and 
considerable secrecy is observed regarding the destination of ship- 
meuts. 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 ‘“EK” (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 boiled 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 13 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.—There 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 
éatch 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 ina 

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. 

IT 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. 

Oxford 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 
catch is utilized at factories, where the meat is extracted and shipped 
in tin buckets. This applies also to several other localities in Talbot 
‘ounty, 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 cases 
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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. 
Asa 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. 

Bait.—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 jfishing.—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 weil to 
return home. Very few crabs are taken between 10 o’clock in the 
morning and 8 o’clock in the afternoon, both on account of the heat 
and the difficulty in getting the catch ashore in good condition. 
Hard ecrabbers 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. 

Doublers.—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 Lin 
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.—TYhe size of a market crab varies with the season and 

also with the locality. Early in the season 500 will fill a 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. 

Floats.— Floats 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 ina live state. In some 



428 REPORT OF THE COMMISSIONER OF FISHERIES. 

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 thedry salt. The meatis packed in buckets after it is salted and 
is placed in a large ice box and covered with ice, where it remains 
until shipped. ‘There are commonly three sizes of buckets, holding, 
respectively, 54 pounds, 24 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.—After 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 i4 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 $202,568, 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: 
Softicra@bbers sc cicmeine ce OTA sma Sa al eyerate rere OO emt e Secealiseaoen 435 |S ee 
Hardvcrapbers!ac.--oeeee Obs eee oe ss es oo Sioallbeeese | [tsa ee 24D aeoee 
Shoresmlenye-o-sese cece WAS IES ae Wide sod B) | Sesiacelecostenal=ssose OD Scere eee 
On vessels transporting 
CLAS Se tee cece 

Vessels transporting crabs. 
MOMMARCya5 cin persone oe 
(OHS psebaneseoe adquncH oassuce ses 

Boats, soft crabbing .-....- 
Boats, hard crabbing ...--. 

Topali@a.. Saseesekcses 

Apparatus used in soft 
crabbing: 

Soey yes} es eee pe scacosslnassosers) setees lessee Secosn|(Soucimeebotaac|seubeooolososoe 337 | 1,141 
SCO IME) poo cacassecns 157 BO elses ue licreeeeiete 100 DOW ie acpetercvore Paerarne 298 104 
SPINES. Breas sols cececine 30 105 BG 4] ABQ | erase acd Srerall Gycilere, ole sauntas cores ete atone lpia re pctensl eee 

Apparatus used in hard 
crabbing: : 

Trot LMS eae aes es so= 2S 40 470 2 1 36.) 131 18 45 227 810 
Shore and accessory prop- 
EDU ecetne ssa eee calcio ee alllsisieleyere arate AI905Y | eyaceister DROS De aowrettee BOB ae a icjsiciere|| erelasell ere eateries 445 

Cashveapitall cnciccec eeecelenececus be hOO ise oe cteel eer See es SOOM eee ee \ese=ee||scc mesa 2c 3,090 

Total. investmient....|...-.-... (LO; 61d.) S--—/--< WAGAO Mla cass {1,769 eck 1O9 lees 19,180 

Soft-crab catch by— 
SCrapes! 22s ..se2 cis seers cile seins smc lae cee se BERS AE Sears etasees| |SSssoa esodosos ocosSs 698, 500 | 10, 750 
SCOOP Mets d.p ce miececleeme SBI iO) NOE OLE NS Been leas PSO ROO 12) 2500 Seems ees se 449,100 | 6,835 
WOUMES wate cmemiseclstincls 139.440) 2357043 43 S000 s LS200 2 Sarr coal exe a os ell oteeretererer=| ere teetetel interest teers | ereretete 
PrOCMINES |W. << wicicieteiow een 800 27 864 58 798 | Nilo Sess | asencise 409,398 | 5,940 

AUOW MI So esoochoocasee 513,800 |14,435 |48, 864 |1, 258 180,798 |2,251 |.....-..|------ 1,556,998 | 28, 525 

Hard-crab eatch by trot 
WWMES' <b a a(sie aves eeswiniss cies 3,487,695 | 8,794 | 1, 440 2 543, 999 | 884 |630, 000 |2, 100 \4,992,999 18, 337 

Total catch, softand fs 
hard crabs ..... ---|4,001,495 |23, 229 |50, 804 |1,270 |724, 797 |!3,185 }630, 000 |2, 100 |6,549,997 | 41, 82 

aFExclusive 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. 2 a ee 
No. |Value.) No. j|Value.| No. Value. No. Value. 

Persons engaged: 
(foul Fe(@) 2h 2) oY 2s co ee ae ee DATs Woes Shs BUilmcceaee QO UW eeeiateeiet= Dy EGA) | aoa testecrs 
Hard erabbers ..---.---.--- AD |e atiarcete oe Eee (0), Bea eee SO Nijeas ares 
SUEUPIRESTINE UA Oped e ee SE SOE Seeb Bera cecosoe lsGecrcoo See Ree ancl sadeeepo ae fete saree ZOO | eee 
On vessels transporting 
‘Ot 9s a ee Beat Sere secose lssspeoe ossdesees|sossoclsscboc udee|teesaoee PAU ear arsioete 

AR GRGSUW The Space ein ce imal £39: ase ser BAS HN ar BO eis miccnte 2 AGO) ee etastse 

Vessels soft crabbing......-./.-.------- \beeerae Team Bary Se aire Pas ee a 20 | $7,375 
TUOININE ES > OO See Be ape a SDR Re ES en See Ben Brceencl aca oseed to eeecc||Saak oe Serieeeweuad 1G 3 7 Ree se 
CUVHa Th 2s Se Ge eee Sema rea Sena fe sarin Merle Go c.alinoaaameciac Jeceeeeee|er sees eee eee 500 

WS SUS! LTE as) oe ye Nokes (2) Oa ees oes eee eeee| se cSemr acoso te oc|esocemeoec Es oer = 12 8, 500 
GRO Gas Goes Bes Soe aca one ene a el Bese el SAE coos Geer Cn seesiaac lech wvstoretere SOnlleawace ae 
CUNMHEI 22 Ae eee ee ee ae eee Sie eas pete Ses ee om oe ooo) oe Nee get lo aem oe 300 

Boats, soft crabbing.....-...- 13 | $135 25 | $198 15 $140 2,340 | 92,555 
Boats, hard crabbing.....-.-- 105 | 1,045 93 558 60 | 590 90 1, 045 

TRO HAI aicleineiee cise Fee a 112 | 1,120 115 739 7d | 730 2, 430 93, 600 

Apparatus used in soft crab- 
bing: 

SOR eS 4 SeSqcosceshooue tes Waeece cose Geos=ocl Maccrersed Sees ess lscobescced enboosec 2, 492 9, 097 
ScOUpIMe Isat ms ence canes 23 4 35 10 50 | 13 1, 443 562 
ETM ES tee ioe ie neacsi—s 12 38 17 (2) BeeSperaee Beanecetel eee scec al Scscoiee 

Apparatusused in hard crab- 
bing: 

ATO GUMEIYES | )ats.2 Je Sao a sisie'= = 105 303 93) 197 60 147 90 294 
Shore and accessory prop- 

Gihy So caSpeeesone cease sco Aadesrprice OD aca acer SO | Eysevaictsinisiere ‘SOE Fecsramrets scorers 27,414 
GAShwea pi Calle pois wroisereticieie lasts Seerortsre| oe sie Leek eae tee le oa Senator |e el ee 81, 150 

PoOotalin vestments. sls cst. ewes MN OSO) Wie nos eser ae HL MPa oe 5 Soo 92.0 iNoz Aveeeesees 21257 

Soft crab cateh by— Pai 3 
SOWA SER So coanao SsSenSh cal | Sees asepo|boueaac Naleefeoree \aeesson|laabocosods leodapaps 6, 876, 486 | 103, 259 
S(EOK0) Day CUR EE Sp eee pee 8, 700 175; 31/200) — 685: 15, 075 419 3, 156, 210 49, 378 
SGUIG Se eae oe sees eee 20, 120 430 GGy4 98 A Dbs. Soe at | Sets a alcoicee mee ecto terete 
ERO GRATER SUI ce seccta) a) claws 24, 000 70C 20, 400 SOOM parecer nee aelhpmerenerstace 72, 000 1, 300 

SPOVAL Saree eute ie ceiceck 52,820 | 1,305 118, 098 2,470 15, 075 41 10, 104, 696 | 153, 937 

Hard crab catch by trot lines-|1, 174, 000 | 2,585 2, 072,498 | 4,908 | 592,500 | 1,975) 2,306,700 | 12,496 

Total eateh, soft and en : 4 
inerdiensibSiee se. 22 --- 1, 226, 820 | 3,840 |2,191, 596 | 7,378 607, 575 2,394 | 12,411, 396 | 166, 433 

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. ; —— 
No. Value. No. Value.|} No. Value. No. Value. 

Persons engaged: 
Softicrabbers:=-.-.---2e- a2 hs leooceooelloanaoacsdos|pesasocletacaaallacocoad BHU eesccoc 
Hardicrapbersimeesserse see AOS Aas ciocie PA acesetencs PAN ee Sec 1 28a eee ee cee 
Shoresmen?ssceesos2e2 ae G15) |-ee cee Ls ES Scselacdsedlemasccc 1 2308| tenets 
On vessels transporting 
Git Naga cdoueddecguap eed aeanceeceoaallsascoane Wilapoaesl|sasnccalloodnacs 23) Erte teeters 

AMO CHIGGE A eeaeaeoseocanol: LUPE Sepa 8 SYA SeosessllN MA Saocnedts Phere) loccesnoe 

Vessels soft crabbing........ $20, 000 
TOMMAS Chas eiaeia=tincje ses ses Sate sice eas cel sic eis ces sec aiceet |seisceis (oe eosin = eisicicter|||0 0 OOM IE eet 
Outta ceseee see oes Shee 1, 300 

Vessels transporting crabs .. 4, 000 

sae 320 

Boats, soft crabbing......... 106, 552 
Boats, hard crabbing..-..--- 20, 126 

—— 

GONG | -naesconedoocec | 2 | 125, 847 

Apparatus used in soft crab- % Th | 
bing: 

SCrapesieeseeecceesee score 2 ll Roseeeoeen Gpooccs| beodosdleoode oe 2, 831 10, 247 
SCoopimetsisse------ee-eeee 30 I eanodosaads onaecal|ssdoad = lester 2,136 811 
SelnieSh acta comet a aeeeoee 15 OGNESS SMS SOS eS somone Saeisce slaaacnes 95 701 

Apparatus used in hard 
crabbing: : 

Procilimes .cc.- sec seicis cee 393 | 1,929, 72 143 2 4 1,138 4,474 
Shore and accessory prop- 
CaN ayes ON ene epee (2 oe Reo a 298250) aan Ai SOO eco ae ee Os vaca a ee 68, 029 

Cashicapitalieeraas-teecene a |eea tastes IGS PD) Wado nAaoaee 10000) evea elec al sees eee 111, 865 

Rotalemvyestmenit-sss4|assces seca. Bip) |lpsoodasoses 49650 | Sere 24." Mies eee 321, 974 
SS = a _——— | — sl 

Soft crab catch by: 
SCLaDeS emeescsaeeese eee 1, 800 SO saerccinve tees eislalsters) | sereeicioall eerie 7,576,786 | 114, 044 
SCOODIMCUS a seeeeeeeeeieee 16, 299 SAO N Beebe cece | Nemec | sees seers 4, 230,144 | 70,786 
Seimestvmysacc asec os sosceec 24, 498 BION! Rass sae eee ome cic| oe eeeae| Seceae 298, 556 7, 269 
MrouliMEs|e 7. seis <ta-t= eset DTU OOO pees OFS al Sere layerteral ese ere wanes lea eerste 805, 260 | 10, 464 

otal. .55s-s sesenecsces BLES El ORE aE coaeocsacc SocEeou lsooscadlbboac se 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 i il 
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. 
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THE COMMERCIAL FISHERIES OF THE HAWATIAN ISLANDS 
IN 1903, 

By Jonn N. Cops, 

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 published 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. 
435 
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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 specific 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, reefs, or other waters of the same for the purpose of-carrying them for sale, 

or otherwise, to any place without the Kingdom, under penalty ofa fine not exceeding 

two hundred dollars, in the discretion of the court.’”’ (Civil Code of 1859, Chap. VII, 

Art. V, sec. 386. ) 

‘‘SEecTION 1. No person shall use giant powder or any other explosive substance 
in taking fish within or upon any harbors, streams, reefs, or waters within the juris- 

diction of this Kingdom. The possession by fisherman, fish venders, or persons in 



COMMERCIAL FISHERIES OF THE HAWAIIAN ISLANDS. 437 

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. 

“Src. 3. The several district justices and police courts shali 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. 

“Sec. 3. Any person violating the provisions of this act shall, upon conviction 

before any police or district magistrate, be punished by a fine of not less than twenty 

dollars nor more than two hundred dollars, or by imprisonment at hard labor for not 

less than ten nor more than ninety days, or by both such fine and imprisonment, in 

the discretion of the court: Provided nevertheless, That no such fine shall be imposed 

upon any person who, fishing for other fish, accidentally takes or catches no more 

than forty of the young fish mentioned in section 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 be 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, in 
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 ii 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 

/ 
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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. 

The list follows: estimates are used they are designated thus (e). 
When 

List of the species taken in the commercial fisheries of the Hawaiian Islands. 

Native name. 
Common English 

ane | Average weight. 

Fishes. 

A/awa 

PAU Bio ccs leon! wine oleles 
Ahdélehéle 
Akilélo 

Hahalalu (young) 
Alaihi 
Aléiléi (a small fish found 

in little tide pools. ) 
Ama-ama 

_Puai‘i (very young)... 

LOto poundss.2----5-- 
MROUN Ces a eee s emcees 

Albacore scoacec.cece SOPOUNOS!s.-eeeeeseee 
ne sarels GO sas ase eac eh neem ceicinsiewa abcess 
See ea ea aoe tee uae 2 ounCceS.........--.--- 

Ocean bonito....... HIPOUNGSieameescaasees 
Mackerel secad...... IOLOUN GEST ecianccccee 

EAD arere nverereinnetete sicteiote Sele wee | (nis ininicial aie <i 

VAM a(ca atin aicieteiae arsisicisioaee Sword-fish....3..... 1 weighed 160 pounds. 
ANMIBU SD See ce ones aceacenecsee Needile-fishige-nceen. ASPOUNGS ~- case cae 
Awa kalamoku (large / Milk-tish ........... 15 pounds (e)......... 

adult). ; 
Awa (commercial size)....|....- GO scebeaee eee A POUNG seccie eseseeae 
Awa-awa (medium sized) -|..-..- GO cccssaeeack SPOUNAS) Sseeos ces sees 

Puawa (young) .......|----- (ORR AR Aas heot Ad KEseSeenenpocdesnenarbecs 
IAW Gl Bixeinete te aloatals ayaielsisjste/-t= safe scene ane clucceasdese LOJOUNGCES ie ceinese seers 

OUNMar re en ese er en|lsicins. cre <iciste elteeencaeiee 4 POUNGS) -.-ce seeeeres 
Paleeaa(MELYeSMNe I) js a8 ce Aste alr oma «Je stein simemlesieielaisisiee simeiiemite ane 

Aweoweo (adult) ......... Carta luitare cassie SOQUNCESS=ee nasser ee 
Alalana (young)! .22---|----- DOs sscecmams ve walhecaseseeoencccettnneses 

MODY) ae eee etre ae eee ee acct wicl= cate nice cikla jel iere| oinaio a stare cieteres aoe cee 
(Chaptovn reo: 3s ie Raat Ne OO ere eee eee ee + pound (e)sapocececne 
COLITIS IG e cease aie wala cowalenic See a nmaceuee 10 tompoundeeeseeeet 
1a Ey uAbL OWA oe oe ae ee Grouper. ssseeace Tb POUNGS|Peeeeeecesoe 
eileen cee ce chee cece Snakelmackkerelmes: |e eee eeeee eee ee seen 
SUE ane eens a Spotted sting-ray...| 25 pounds (e)......... 
Hilu (generic name)...... Wrasse-fish ......... POUNGSEs see cne aoe 

Hilutlatwalie oo. 2252 ce} cene (OOF SHbBs Goan cc Sodloedtecsoceuc aobcneetecas 

a Introduced species. 

Scientific name. 

Thalassoma duperrey. 
Lepidaplois alboteeniatus: 

L. strophodes. 
Athlennes hians; Tylosurus 
giganteus. 

Germo germo. 

Kuhlia malo. 
Gomphosus, Thalassomi, 

ete. 
Gymnosarda pelamis. 
Trachurops crumenoph- 

thalma. 
Do. 

Holocentrus (any species). 
Dascyllus; Pomacentrus. 

Mugil cephalus. 
Mugil. 

Chirurgus guttatus, Zebr. - 
soma hypselopterum. 

Xiphias gladius. 
Tylosurus giganteus. 
Chanos chanos. 

Do. 
Do. 
Do. 

Thalassoma purpureum, 
Do. 

oO. 
Priacanthus cruentatus. 

Do. 
Cyprinus carpio. 
Ophiocephalus. 
Carassius auratus. 
Epinephelus quernus. 
Lemnisoma serpens. 
Stoasodon narinari. 
Anampses cuvieri. 
Julis lepomis, Thalassoma 

sp., etc. 
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List of the species taken in the commercial fisheries of the Hawaiian Islands—Continued. 

Native name. 
Common English 

name. 
Average weight. Scientific name. 

Fishes—Continued. 

Hinaléa (generic name ).. 
Hinaléa Lauwili....--- 
Hinaléa niau 
Hinaléa péla-pala-Wi. - 

Hinaléa Luahine. - 
Hinaléa Lolo 

Hou (Hawaii) 
Himuhimu 

apua/’a, 

Mi eithew sjacen steak = 

nukunuku 

See on | 

Paalanala (young)... 
Kalekaéle 
Kawakawa 
Kawelea 
Keke 
Kihikihi 

Takai Whee sacle eas scies | 

Kumu 
Ahuluhulu 

Kupipi 
Kupoup6u 
Lae 
eee 
aipalatertecesesseeeec ee 
TROL sakes de oS eele eee sel 
athe Sasa sae See 
Lolohau 
TOUIOs so sss seeebese sce see 
Loulu 

Malia so 5 2. cloak ube ee 
Matkoukows-ce5 escent ee 
Maka’a 

Malamalama 
Malolo 

Puhiki‘’i 
Mamaéma 
Mamamo 
Mamaému 
Manéonéo 
Manini 
Mano (general name for 

sharks). 
Mano-kihikihi 

Mano-nihwi 
Mano-médlemdle - 

Manononi (on Hawail) --- 
Maumau 
Mikiawa 
Méa 

Neha sso bart eene Nee 
Nenue (sometimes spelled | 

‘““Enenue ’). 
Nohu 
Néhupinéo 
Nukumomi 
Iqva EE Soh: Se pooe coeo sea sce 

Amber-fish 
Barracuda 
Surgeon-fish 
ratte do 

Bonito 
Lizard-fish 
Puffer 
Moorish idol 

surgeon-fish. 
Butterfly-fish 

“Snapper... 2002-005, 
Goat-fish 

Sercys do 

“Wrasse-fish ......... 
Mackerel 

Butterfly-fish 
Flying gurnard .... 

“Moorish idol. ....-.. 
Dolphin 
Surgeon-fish 

‘Demoiselle 
Rudder-fish 
Porgy 

“Surgeon-fish .....-.- 
Shark 

Hammer-headed 
shark. 

Sharkwk.c:moceseee 

Herring oie tee 
Trunk-fish 
Goat-fish 

Porgy 
Goat-fish 
Surgeon-fish 

| Anchovy 
Rudder-fish 

| Mail-cheeked fishes. 
Flying-fish 

| 

| 40 to pound (e) 
2 pounds (e) 

1 weighed 4 pounds .. 
13 *OUNCESi cca nee = 

4 to pound (e) 

30 pounds 
2 POUNUSla-eee see eee 
1 pound (e) 

IDFOWINEES = 6 agnecos sec 
CDOUNCS eee eres eee 
12 pounds 
1 pound (e) 

10 to pound (e) 
1 weighed 4 pounds .. 
Le POUNGdS eee sae csee 
10 to pound (e) 

12 to pound (e) 
1 pound 
LMOUNICES ae een 
6 to pound (e) 

12 to pound (e) 
6 to pound (e) 

25)/POUN Sees eee eee 
6 to pound (e) 
DOUN GCESE ease ametereye 
10 to pound (e) 

6 to pound (e) 
2 to pound (c) 
12 to pound (e) 

Jerse ceeee 

1 weighed 2 pounds -. 
6 to pound (e) 
3 to pound (e) 

3 POUNGS Resa eeeeee 
1 pound (e) 
AUPOUNGS) ase aeons 
3 to pound (e) 

Thalassoma ballieui. 
Thalassoma duperrey. 

Thalassoma ballieui. 
Julis pulecherrima. 
Thalassoma purpureum, 
Balistapus rectangulus; 
Hemiramphus depaupe- 
ratus. 

Euleptoramphus long Tr s- 
tris; Hemiramphus cde- 
pauperatus. 

Seriola purpurascens. 
Sphyrzena. 
Acanthurus unicornis. 

Do. 

Gymnosarda alletterata. 
Trachinocephalus myops. 
Tetraodon hispidus. 
Zanelus canescens; Zebra- 
soma veliferum. 

Cheilodactylus vittatus ; 
Chetodon sphenospilus, 
Cheetodon lunula, orna- 
tissimus, unimaculatus. 

Ctenocheetus strigosus ? 
Bowersia ulaula. 
Pseudupeneus porphyreus. 

oO. 
Abudefduf sordidus. 
Cheilio inermis. 
Scomberoides tolooparah. 
Hemipteronotus; Iniistius. 
Zebrasoma flavescens. 
Halicheeres lao. 
Cheetodon quadrimaculatus. 
Cephalacanthus orientalis. 
Alutera monoceros. 
Zanclus canescens. 
Corypheena hippurus. 
Hepatus elongatus. 
Hepatus atramentatus. 
Carangus politus; Malacan- 

thus parvipinnis. 
Coris rusea. 
Cypsilurus simus. 
Parexoccetus brachypterus., 
Abudefduf abdominalis. 
Kyphosus fuseus. 
Monotaxis grandoculis. 
Zebrasoma hypselopurum, 
Hepatus sandwichensis. 
Carcharias, any species. 

Sphyrna zygeena. 

Etrumeus micropus. 
Ostracion seb. 
Pseudupeneus multifascia- 

tus. 
Polydactylus sexfilis. 

D oO. 
Monotaxis grandoculis. 
Pseudupeneus bifasciatus. 
Hepatus olivaceus. 
Anchovia purpurea. 
Kyphosus fuscus. 

Seorpzenopsis gibbosa, ete. 

Aulostomus valentini, 
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List of the species taken in the commercial fisheries of the Hawaiian Islands—Continued. 

Native name. 
Common English 

| 

12 to pound (e) 

name. 

Fishes—Continued. 

OU eee ae ae aceicss<iise Wrasse-fish ......... 

(OVINE: 23 See Se Sc eGR CRORE ee ne See eae ees 
One pate cesar ce cice ses oe Wile=hishwee se s-esseee 

OO eer Saciesnesic senso Bonefishtesccesessec 
FATMOORN OO! sae stra ctere nis (are -tate GOR saceteeeeeee 

Okuhekuthe (fresh water) .| Goby ............... 
Gi CHEER er ee ieee | es oan Soe Stowe oes 
Onralkateescem noc scasce ose erring) s.cs.se-seer 

(@ymillige sees ose Seen act cere Cavallla): s-te:cs<ctemns 
ONG macaw onde acces nsesress BOnitOe one enone. 
QO PU ees an ats ease GODVe wa oss ooo ean 

Eimana (youn). -=.-.-|- 2... GO eecr sence | 
Oopuhwied@s- sees ee thse 52h Putler vss os see 

Melkes at sien ree Aeon ones Gomes See ecell 
Maki- maki (deadly |..... Co (ops = (ie eee 
death). 

OO DUKGIS sess cmcsete oso cisios lack as coece sect ec. 
Opava paket eee css ce acee Snapper =sa2a-e 2 a 

Opelinese mete eae cia Mackerel sead..-..- 
OYUN SSR Cee eeeecae Wirasse-fish\ =. 20.5. ~ 

RSE eet. cle asetscie asies.si| Belvo nasheseeeeeas 
Balin Atm shee = ca Scece se,c Wiounder ss soses ee 
“TERED DIS OR Se Sc epee ache al Mee See EME on 
Pan Sees aera ee eens ee | eee he STE acess 
PAIK a eee oes eee ce Parrot-tsheeeesesaae 
LeERe aN dH ARs err aeeel eerece COPE asec ee 
RaGrokeauila aoa ses atin Blenny .... 
LEEFK0) OFS) skeen IS ECR Cavallassyosaccee 
LEY ie ae Sao CO OCS e RAE eee: Squirrel-fish........ 
LEM a Sens ee iSdecndagEdescous| lor canes saeR eo enesaos nS 
PTI Chg aerate ee ae = is lee Yk a Mee tay 

JOST Gh 6 SESS eS COC SOS ES sees Seen ne Beer eee 

HOOWUNeEr eae eae cae ae Wrasse-fish .-........ 
ROU POWeereen = se % Haicicie scoot terme eevee = kine cisls oe eatne 
Pupicahalarocdactee ss. ose sees Amber-fish ........- 
12 DEN Sa See eee neers Surgeon-fish ........ 
Puhi (generic name)-..--. IM OTBYie Semeenecios oe 
IMC aerate teens | Sacre see ee eee Sas cee ce 
RULER a cee eee MOT ayeasmeci se ane 
lejollavt UdbbealikVeeeon- aodeliseene (GR RectErenennee 
il enhalas= sascn/e<tal\tos. (Kos ae ee eee ee. 
Tkineavimiilie epee cen | Se see GOR. Ash estescne 
PubigmoGeone tes =. s-c|heccs GO rste sees 
Puhitp akan essenscse|¢ seo GOSS ee. aa seas 
JeAbilay Te ok) lS eta aeRO Congerieelo....2252:- 
Rubewelsenesas sees = hi Kou: NBER oceomeasac 

PUL eects aoe Sones Haliebedke 2-52.25 = 
Wht eeeecene eee sees Wrasse-fish'2=232552% - 

Winn as2 see 2 ee oe Barrot-nsheesseceeee 
RUD e ot ae wren maids Aisin Hloun@enze--seeese = 
LOST) Ee Fey DE en es ae ee SNAppere sae -c esac 
UDO Reese or cee ests oel eeeeeed does hese 
Wes ere asawaiesac cists cclst izard-fishy-s-s.see> 

RO AS sore ac ctare tists celine = Snappenees-seescsee 

While Ss ets Ss osc asemee cs Cayvallaiz...)2.tecce- 
Papiopio (young) .....|....- Om ta Snt ee 
PAAR Mae Ao ccs woehye cist Oss ...saoeeee 

Wee Eoilab) cy te eae eseeaee Thread-fish......... 
AVANT Cl} er seesim siavserseare.n|| se cle cia c= winlee avs 6 store 
Wows. Milleten ereeemecs 
Opapaline ako rs ee a Cardinal-fish .....-.-. 

Wiser Sacco een eee eee Squirrel-fish.....-2.. 
URW GEL Bs OA CAR ss Sea SO Roe el OCS EC ares aaa saat 
LON ON SA os cod SCC nee Cae ee AEE c eee iC pets 
IWiRUe secre arene sete nis ore ci Surgeon-fish........ 
Weke (generic name) ..... Surmullet:-22.- 5-522 

Weke'puéoice. cc. c- Goat-fisht\..2o 2. ee 
Weke pahula (tail |..... (s Oe sine otic 

barred). 

Average weight. 

2 to pound (e) 
OOUN CCS accents 

6 pounds (e) 
60 pounds 
12 to pound (e) 

5 pounds (e) 

6 ounces 
+ pound 

10 pounds (e) 
8 to pound (e) 

12 to pound (e)...--.-- 
1 weighed 8 pounds .. 
24 to pound (e)...---. 
8 to pound (e)......-- 

TAQUINGES ee tena ee itaee 

Ie pOUNdSSe seco sees 
12 to pound (e)....... 

Oipounda lee wae 
SUpOUNG Si seeee eee eee 

sorigodamisoosasebass= so. 

(34 pounds| @s2c22 655 

ESIGUNGeS cpa scene. 
oa pounds: ((@)i--2o---- 52 
6 to pound (e).......- 

PI NOW OG ose oodqaane 

2s POUNOS sm eeeeeeene 
10 to pound (e)....... 
WROUNCESteeeioceeeeeee = 

‘6 to pound (e)........ 
2 POUNGs sees se see cane 
30 to pound (e)....... 
AvOUN CES ait mec see 
2\to pound (e).2-..--- 

hionndeseescs-n ee ae 

a Reputed to be very poisonous. 

Scientific name. 

Cantherines sandwichicn- 
sis; Osbeckia scripta. 

Stephanolepis spilosoma. 
Osbeckia scripta; Canthe- 

rines sand wichensis. 
Albula vulpes. 

Do. 
Eleotris fusca? 
Thalassoma purpureum, 
Scorpzenopsis gibbosa; Etru- 
meus macropus. 

Carangus melampygus. 
Acanthoeybium solandri. 
Eleotris sandwicensis, etc. 

Tetraodon hispidus; Chilo- 
mycterus affinis. 

Tetraodon hispidus. 

Cirrhitus marmoratus. 
Bowersia violescens; Apsilus 
microdon, 

Decapterus sanctz-helenie. 
Anampses cuvier; Thalas- 
soma purpureum. 

Platophrys mancus. 
Hepatus achilles. 

Callyodon paluca. 
Callyodon gilberti. 
Salarias brevis. 
Caranx speciosus. 
Myripristis chryseres. 

Paracirrhites forsteri; P. ar- 
eatus; P. cinetus. 

Dascyllus albisella; 
cirrhites cinetus. 

Cheilinus hexagonatus. 

Para- 

Seriola purpurascens. 
Hepatus dussumieri, ete. 
Gymnothorax, any species. 
Echidna nebulosa. 
Murena kailue. 

Echidna undulatus. 

Leptocephalus marginatus. 
_ Echidna pictus? 
| 

| Julis lepomis; 
| lineatus. 
| Searus ahula. 
Platophrys pantherinus. 
Platyinius microdon. 

| Aprion virescens. 
Synodus varius; 

gracilis. 
Etelis marshi, 

ulaula. 
Carangus latus. 

Do. 
Do. 

Alectis ciliaris. 

Callyodon 

Saurida 

Bowersia 

Chenomugil chaptalii. 
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 
Wolu 

Conch 

TICE e ae seine tment eee 
Hee puloa 
Puloa 

Ina (with short spines).... 
Leho 

Opihi 

Pupu 

Wi 

Koh 

| Sea-snail 

GOssactescasteeess 
Crawfish 

himpetiessenceseese. 
A coiled shell 
Pearl oyster 

Limpet 

Sperm whale. 
Aula eee eo aie aoe 
Béche-de-mer 
Porpoise 

GENERAL 

-| 8 to pound (e) 

Average weight. 

AVOUN CES layer miaaie etetereneis 
150 to pound (e) 
24 ounces 

POURS: mee eee ee 
1} pounds 

Te POUNGS! eee saaciee ee 
8 to pound, ineluding 

shell. 
60\to pound... .--- 

20 to pound, meats ... 

“4 to pound (e)........ 
60 to pound 

Scientific name. 

Trachinocephalus myops. 

Purpura aperta. 

Cypre carneola, ete. 

Tellina rugosa. 

.| Neritina granosa. 

Melina costellata. 
Ricinula horrida. 

STATISTICS. 

The three tables below show in a condensed form, by islands, the 
persons employed and nationality of same, the boats, apparatus, fish 
ponds, and shore and accessory property used in the 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. Rane Kauai. |Lanai.| Maui. oe Niihau.| Oahu. | Total. 

AMETICANS Mase aces eee mecte as el GScodasden A) aks cal a@des wall Seteelen ee mew siete See 14 
Chinese we sen Aeen ae neice eee NG Ae Sean cee LOU Oe Cl, GS aso 197 244 
Hawallanimenjes . ast sesseee 314 5 223 Dp) 114 290 12 380 | 1,360 
Hawaiian women ........... Tim ||Sat ne ees ee eeeeos D4 eo ssetk acess 153 298 
CUTE 0 ee eae Sr ie ieee comic epic feet eA eh eee Ee ENE De ate acndallacoaaeas 3 3 
Japanese men'.--.--2-..22... 406 4 Le esac 80 re lessee 684 | 1,282 
Japanese: womens. an ccseealoassesee cl emeese tec cl Waseem oa ee ashe Sete tellsee verses 23 23 
Porntueuese ese sec see ce cers oe a eases Bee eerG enesae) Bees.) accescisd Bee ouade 3 i 
Southsea Tsland erste eseecs | Semeca toa mccain aaa Coenen meeteee Q6El Matmcsce|lcese sees 35 60 

Total ieespccase coos 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. 

415,859 yards. 6 44,467 yards. 

Hawaii. Kahoolawe. Kauai. Lanai. Maui. 

Item. 
glee Value. piney Value. Bey Value. won Value. von Value. 

| 

BGA Spo sce oet ani ciascmicsae ees 260 |$18, 970 3 | $225 71 |$4, 880 20 |$2, 500 94 | $8,985 
Apparatus: > | 

ROLES ieee iaialaishaters stjainciaicions =a 22 | 4,850 2 250 21 | 5,585 17 350 30 | 1,290 
Gallet so. cpeseieee ceases oe 43 1 46 0u))- scree steeies 30 824 2 16 30 | 750 
IBAPUNEUS ae e-em scm cieee’ 22 Cts eee aA ae 2 BOO! |Biceeieillos oes 49 | 1,865 
CAStIMC LSE ne aye Se clcleniot 124 620) paca Sabeeae 20 1 Vall boaeaal laeonacs 25 | 200 
Dip and scoop nets..........-. 22 TOM ae Sc eee 12 Doerr eee se 25 55 
MINES eee et seinen wise Goel secs ad My226i hie el aes eee USB | acore HONE eee 272 
HBS AISRE LS a GETS eas eo crayn oer hole ere ecatey  eec o rete ee een | cet nn ech | eee eee 38 | 380 
IBASKets| (Opal) vesea= sacs cets =e 42 2s San) eee 16 Win dal lemeecios 15 15 
EL ADS OT IPODS we loters ale crelele -'=ic'se/c)||so 22 =| cis siee a slleeeten lnseeieate 13 185 il sea cseesinee| ose selleoeenee 
DDEATS eee eects cite aitea cle 95 9D) Sens scleeeeets 4 (oy SOAS BacOssE 31 | 41 
SiaNes fern ne- 2 co Aasac eis Searle 4 Bil Srocesmisiel| praia eye esterase | treat orere | atte syeresfece archers lia ois ots |eia eels 

Mishepon siete cesses cess cece 35) 15500) |e eee 2 | 1,900 i 700 1} 2,500 
Shore and accessory property....|.-.--- Br a4On eos LOOM Peames SSO G beens OOM seecers 2,158 

PRO Callan eeisa cis a’= = Sewer sizreresa.e BY gt PA Ne Seer G25ulEeeeee OS LOM Beez BATS Te ooSos 18, 511 

| Molokai. Niihau. Oahu Total. 
Item. | ; 

Number.| Value. |Number.| Value: | Number.| Value. | Number.| Value. 

IBOWUS Menace tieracn wos seceae $38, 325 967 | $80, 800 
Apparatus: 

Seines..... addDnobconadES 1,570 a174 | 16,250 
Gill nets ......: 10, 350 6690 | 14,340 
SB AP OME (Srejsjetesieeteeiel 1, 930 113 6, 260 
(GHIEIh INS Sh nosescooesence 800 308 2,410 
Dip and scoop nets...... 349 192 538 
MIN ESTs Aes see cinc sees os W182) - Sates 2, 943 
Baskets Ges SaeweDaoEas 500 88 880 
Baskets (Opal) 2-..---.-- 21 120 69 
Traps or pens........... ‘ 1, 500 16 1, 685 
SS DOMES ceteteretc are era iciete eretersiers 24 24 as cea ctselllaceciecee 56 56 210 224 
MULAN CS Perteteetre ctaceats era liste ates ciere| sie ale sieve ol Sas nleireeie cocaine oasis sek coe a tasers ers 4 3 
(ROL eterna oso ae cilineie a cies oncllicinersia eine] Risers erecmallaciemisicee 2 20 2 20 

Hishipondsenenecascesss se ce.s 2 WS OBOE ees ecisicrsal Menice.cte 67 |154, 900 86 | 165,550 
Shore and accessory prop- 
Oxy eiseciesess cocuoasocss|onoononeec TAO) Baaemenane 205 eesstiscne CREB Osranagoor 17, 245 

TO tale eee fae a 2582: ta) 5 Selec arereleew VT ALB4 al emewclccie sl S870 osctesceee 215)838)|tasijeecees 309, 217 
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Table showing by islands and species 

Hawaii. Kahoolawe. | Kauai. Lanai. 
Species. = = —=|= 

Pounds. | Value.| Pounds. | Value.'! Pounds. |} Value.| Pounds. | Value. 

INEN Chl obl Seg ackoespaUeso Sc 15, 611 $156 
IAC ROTA ET EES He neo miattec cee siate 3) 209 433 
NEM Eb al eee ceeaerere saaeme cad saseasae||ac 
IAT AUN tea ote mets sei 1,371 69 |. 
PAUL es Seep ches Seve seks Ce 58, 205 2,386 | 
IND GIEHOIE-saetecr see eee eee 3, 900 342 
Acosiinesh as sss ceekee ee 118,170 | 4,727 
IME == ease see eee 48,000 | 1,920 
Alwulestreshia. sts. cacsee nes 482, 369 | 28, 858 
AlewGmicde seaaaseecen eee 20,500 | 1,105 
JA a arm aie aerate ate sisters 3, 608 732 
ANIA ccc yocicise Sects Sec 1, 068 22 
Y NCTE 3 2 aoe ne ee 1, 000 40 
PAN Waseem ae Soe i tain bea 756 84 
ING APONTE sie, stale oie cis = slatsee bine 316 él 
INGUIN a3 a SER ea cae saeoese 
Aweoweo 
ALD ee ceases eee 

China-fish 
Gold-fish 
Ea, dried 
1 ieee ae as SAE Eee 
laa y oii abWibtes 345 aoonseeoos 781 17 Sete naG Searooee loo sEeraee oEra ae 1, 250 167 
Eraniiniliesines hase seceeeee 11, 600 GOB aren iceveine Coin Sec eee eee error ee 220 22 
ailinilisdried Seeees-s-cae- 9, 100 4OD' lex ee Seine calles sis oa | os cons eerste ns Hien bell bic araeiote es | See 
inom ame ee a5 oe ce sere 1, 560 2G see -Rieinsen eee oe 260 19 120 6 
EUs eS Sete cn see 88 (a BSonesaes Pade aocs Méeencscen | Semeacce 100 8 
IER Cae ese ae et See ae 889 450 ec Coens alee ease [ista:d's\ois-&)2 S| toate slainiell sare Sees eee eee eee 

Kaku 
Kala, fresh 
Kala, dried 
Kalekdle 
Kananio 

Kupipi 
Kupoupou 
Laenihi 
Lae 
Laipéla 
Lauhu 
Lupe 
Méhimaéhi 
Maii’i 

Maka’a 
Maléamalama 

Mamamo...- 
Manini 
Mano 
Maumau 
Mikiawa 

Ohua 

Oopahie: <2 seed 
Oé6pukai 
Opakapaka 

33, 792 
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Maui. Molokai. Niihau. Oahu. Total. 

Pounds. | Value. | Pounds.|} Value. | Pounds.|} Value. | Pounds. | Value. | Pounds.| Value. 

3, 346 $261 2, 200 SL6u|sae sence Sete sees 10, 661 $855 31, 818 $1, 448 
2,196 659 900 325 100 $10 6, O61 908 12, 802 2,443 

eene counter ne eetbe 6 Deets | GeSeeeerees 300 SO ul woe Maes bee einceeee 300 30 
1, 280 GA ee See acl nee sate eel Geiss Sete Skat |e eraiereie ioe 4, 609 369 7, 300 506 

30 2 200 TONS yee bteererstell ae re ee 92,130 7,270 1538, 315 9, 843 
10, 450 547 1, 600 144 eS S55 | eo ones 16, 944 1, 346 33, 957 2,488 
57, 978 2,174 18, 000 675 3, 600 360 501, 914 20, 077 712, 448 29, 212 

| Se odocc icc SRS GaSneEe | Geen eel ese erers oe 1, 000 LOO} Restos eke eeceerace 49, 000 2,020 
| 267,882 6,000} 73,328 14980) [ose ce eel See 404,051 | 33, 862 |1, 390, 229 74, 353 
Le ae nn Bo oases ne) scts acheeen | nc cee ene a oee eee | Seno SPe eaeine ene 20, 500 1, 105 
| 40, 008 7,857 | 57,661 14, 415 3, 100 310 | 477,195 | 95,489 | 714,705 | 132,347 
| 272 20H a eisoane ol dere eayoaeme|| Sasied seem lleceeemeree 232 2 1,572 65 

200 OR ae es eee ONO RS ey ERLE Me Rell De PAs Falls ne ak EN Se aed 1, 200 64 
8, 888 22 3, 800 S08 Aas aoteel|eeeetemtes 282, 111 28, 416 302, 415 31, 034 
1, 936 480 200 24) Nees Ul eels aoe ee 41, 358 12, 407 46, 412 18, 124 

ye Li ESM fe eae el E-e Seees | [ este ec Be a Ren eed a 162 16 337 | 34 
10, 449 801 900 LON Ase See | Sasee eee 51, 021 3, 571 64, 339 4, 609 

coos scaOed| i Seece node Bra so ees oat eee aes) errs aes Meiers ace 400 32 3, 500 218 
| ee alate el eee wore SiS orel as oe: Sais oatel| date eaiwlsten| amrece onesie 1, 090 323 1, 090 323 

5, 443 DTPA A is 5 caer rid | ane Oe bl Pea Oe a ol ee Si ae 8, 042 659 18, 485 931 
6 OA baal BCS Oe Otte AOE Riek seal eee eee 600 (01) Sere cee! Serica 600 60 
arated soa |Wasouee ca lOCeoee Coes SAeesSeMel SEGEEE Ce rset acter iret: sete (ae ae Aare 1, 200 116 

0,372 716 600 tS 00 ee ee eee stars 64, 245 8, 352 72, 248 9,442 
1, 335 TGSiy | ees epee eters | ae Meee d co ciliee 2 ooa ce eesti cyaie amie mtete Hl etal 2 iecs-5 (= ies 13, 155 1,118 

+ obodntoowalls Set eee ODES eo] Pores ahaa a | tee scree Breen [ie ole dale fer tiers | ie een ee (Pe ge a 9,100 455 
835 DOORS Seec cme mead 2 os well Seciemece wall Semclecrn sess Gres) 149 6, 500 509 

5, 843 390 | 160 BRERA S er ered een tice oe 3, 220 129 | 9, 351 540 
10, 407 591 1, 900 DOO) yeaa sae ere sell sisters ee cre 8, 147 325 21,343 1,341 
9, 686 482 8, 100 40D Ste oeremceilasceeeee &, 0380 241 38, 317 1,615 
2,473 594 4, 300 SOOT Naas eeciemlncaise cee 30, 717 3, 686 49, 949 7,758 

600 OOo Ras setups (pea se See eens Stee lsete atm cite a tf oe elle eaeiele say awecem lai! 600 60 
6, 750 PLO A Peas eee | ae eee eee Soe ine acre eateee [Ula re PRL tn ee | 11,400 181 

19, 989 345 | 1, 200 (eye aera el [Pu a at 34,144 1,405 | 85,373 3, 426 
2,900 OSS reas eee la Sty os eters [eos ie ne ote lelailisie eareiche eats 7, 246 870 22 IB IE7/ 
3, 466 227 6, 200 496 200 20 31, 041 2,070 43,136 | 3, 008 

Be eeeienl eee sce anaes cteiedlne fo = cee 400 c (0 Pee syne Ween ea 400 40 
223 17 79 Sristes teen laeeoe eee 155 8 14, 194 | 1, 408 
212 le lege mm SEPM TA|I, t e Seter e Nh Be Sse yl Vrs Aap coe|| ete erect Se aeeeee ete 312 26 

| 382,468 5, 084 6, 300 SOB: il sere satseton lessees 61, 554 15, 388 165, 714 25,149 
489 150 80 AO |S se see cece aa esses 1,185 178 7, 160 , 260 

I aa eae areata ee aaa ae ctl PS octane Sle wyell Risser ee evel  everans teria 92 5 92 5 
28,000 DDS a BE ell as BO Rie Sale oe eyeterelsine ome lees 73 29 28, 282 273 
6,779 1,076 18, 050 DOT alee See cck| eect eociec| |e 70, 045 14,615 96, 607 18, 606 

78 Ee | att Rs | ee el ie hrs ee eel ede ee 112 14 207 21 
1, 527 382 290 WB@ mse once siee| eee acer 155 31 2,022 499 
6, 897 218 250 OA Ee forge | OEE ae 18, 190 1,812 32, 880 2, 666 

11, 132 888 1,100 BRS Sais letalaterel | aeinis/cietd ersre 4, 927 392 21,479 1,574 
1,730 SS ates cee ans carne | Sense otteres|| S Sata se ce cseincetoes 2 | cose teeene } 1, 730 311 

724 85 1, 200 (Pel eS Ae BOHR EO EOD eae 174 22 3, 883 | 268 
eh | im cere sal fart Se SAN ee 2ahS lS cle Sates cigeicraisy csisie |iniateicree satel sos elaemeses 5, 350 321 

10, 678 508 700 Oars tate | aloes sicietenel 33, 138 5, 965 64, 591 8, O81 
1,565 BS a eeata seed see esate mis cuter acs scree mats 4, 060 365 | 5,677 D9 

Nereis yee ee = Snares 100 GicleSive m sverstoll Bis wiesslsrctatere 1, 159 70 1, 402 87 
eee eee = lle eee yet. ac oa ralbiete' [fen a eeereite (Uw co eis eis die 301 120 301 120 

12 Thy | Sete ee tl lS ATA ee aes a On (pe ang (eS eek ca 2 pa 52 3 
Lr ehs geek Ene eee | 650 50 lheae inane te) Ge eee Sale wh SHOOT 3,490 | 36,175 3, 678 

175 i a ee ae a a a Vike heeda lies ie hota 969 97| 1,144 105 
2, 230 139 4, 700 SAB eats cremate | Mosel eyo 24, 000 1,928 35, 113 2,780 

865 30 300 GOM Esa sres ees sees crete 9, 300 93 16, 222 344 
400 12) | aiqunbbee || Boge Sone Se eseeee none se meee Verona bevel aan ae Te 400 72 
300 OO eee ate | Santee oe eigccistnee nceeer cane | 2,1$8 106 2,683 152 

23, 412 3, 478 4,700 L288 svar cere! leerioseoser 55, 290 4,976 151, 970 18, 047 
592 Le Yah I Re) NRE vee ee oa lV Pi rl |e eS ee Nene ae al 756 164 

8, 723 1,051 195 23 1, 000 150 55, 996 1,770 109, 719 7,674 
147 15 25 (yas - Seeeiadl OS era bere 226 Uf 747 88 

98, 650 1,817 750 TAURI eee eee re etree eee veral | eve eco ces HN ers an ma 109, 180 2, 005 
48, 060 MENS O» (o's tersisists == 5\|2 2 sisisejeleisiel| se scisjie ma ellieisecisiserae | 2,551 713 53, 6382 8, 167 

520 26 500 P25 il ssh stesso sree eestor ae 1,770 230 4, 434 545 
802 64 2,100 W408) ose Nase eal ae oe ene 9, 105 455 12, 252 668 
300 75s Bete e eee ee [nse sseenms | keene ol aeameee ne eases eons 300 75 
56 TA | Sos coe Neier eeacial ecicwalete all Cectereate SSS ae eallade enemas 56 ih 

92, 160 27,498 16, 200 1, 215 5, 000 500 22, 683 2,896 210, 212 42, 222 
600 60 820 SO ewe coral eremmcietecen\leeeinesieealete cece mare 1, 420 142 

ee eel ote ee te etal Nereis ano cvisflacowicreia’= ole uel) sp mace create tall escreie la piareles 1, 609 290 2, 987 703 
SESS obtlalloc SCObO ce NRE e oI CRe Gee eC) RaeeeEe sa Spores 18, 430 1,474 18, 430 1,474 

10, 520 421 600 QB lb sociale kcal 16, 450 1, 452 44, 238 3, 676 
| 14,742 AS, OS Bee eaters ees foes al| aie eel ested Drees oer TH S783 975 37, 305 2, 875 
eee ee | ete eee te [ene eeie octal cide & aks Sinsel| @.clesincreiciors| sisters crest |Rioowis sensible esieotieatas 285 57 

105 8 150 OA PSs Sacaos Secssceoor] Goneeeteca saaoeroacs 1, 309 81 
9, 434 QODOU | Paeeneieiaicicl|e seca assis ascetescce| Ossena cise 7,612 $13 20, 554 3, 602 

104, 948 15, 742 1, 300 156 gle a- soaecotle ese cease 181, 846 15, 822 | 272,736 37, 864 
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Table showing by islands and species 

Hawaii. Kahoolawe. Kauai. Lanai. 

Species. 
Pounds. | Value. | Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

| — 

Opeluvaried = eerae-caneeee 5, 000 $200); wes aisjn desl ewecs eee |aeics sec Salloe sere ae peeeeee cee See 
Opulee sere aetecere see Reece = 349 85 acca seecad|ssodnbes|Socenodenallacsccosc 80 $40 
Baka ere etemoc cceemoene as 3, 008 250: 0 Sin\metc.| se occlses|seeteccoe = lege cacsel See enee eeeeeeee 
Pakaikawale=: 2h. csece|. cocicetioee| socecte sine oes omer 22 Soe tecnie|| s cir meisctol cere oe See eee eer eer 
Pakii-. 8, 590 859 

Ulaula, fresh 
Ulaula, dried 
Ulua, fresh 
Ulua, dried 
Umatimalei 

Upapalu 
U’u 

101, 149 377,946 130, 669 
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the yield of the fisheries in 1903—Continued. 

Maui. Molokai. Niihau. Oahu. Total. 

Pounds. | Value. | Pounds.| Value. | Pounds.) Value. | Pounds.} Value. | Pounds.| Value. 

Suc bacon Papoba ceed Goa 5, 000 $200 
1,315 $658 750 4,315 1,399 
1, 500 125 55D 5, 063 421 
1, 000 200 a ereselseiaeiete 1, 000 200 
3, 618 1,345 | 2,250 15, 464 8, 854 
i, 785 109 5, 500 18,171 1, 224 

514 1830) 4 a dee ene 729 170 
543 18 | 800 eae 279 

eee As feral | Sye(fots oie lstatallietsicieiajela ace 2 
5, 600 88) |b cswce cians 8, 100 128 

727 ils} | Seetescmbee 9, 046 541 
545 DOB ear esac 2,278 255 
200 20 ice eters scl 200 20 
356 200 40, 548 8, 041 

12, 242 2, 027 38, 700 66, 279 5, 869 
24 4, 200 30, 761 4, 820 

29, 892 6, 405 1, 000 54, Ls 11, 949 

991 1 DU See ceo 2, 183 85 
614 129 1, 100 36, 463 10, 661 

Hace Ecol Se qOaCaS eo Corp Senne 1,000 100 
96, 646 6, 046 10, 600 455, 560 33,.610 

A One Heee. DeRee ore Sacesecrer 6, 200 620 
80 8 100 870 114 

Jadoo sege! Goseeeonbo necaasune: 598 60 
500 75 113 3, 416 743 

3, 297 150 444 121, 943 9, 082 
Beet | [mrosiseeisteins [tases 'sisiai| ates eel 53 11 

3, 080 168y|sscceee-oc 3, 380 213 
3,017 169 1, 980 120, 249 8, 868 
9, 760 1, 504 510 10, 270 1, 632 

430 LOSE seeetaecces 430 108 
eee eed IL Aye Sache siesta ee stale 2,400 500 

17, 018 2,407 2, 300 91, 276 8, 148 
Bee care ed ans tesa eell 2s 'e esece Tes 8, 200 1, 064 

440 17 250 4, 035 443 
1,100 1 CO eeneisaoes 4, 100 470 

900 DDB ce rrac cai 950 228 
1,525 iT aamemecee 45, 660 1,774 

300 WON |Pee olewamen ) 95 
47 24 105 318 120 

RRO CAGree OBGeSEe ete Seeenaanee 300 24 
2, 700 SOA ee eee e 12, 598 1, 901 
1, 646 AN rots oz 8 73, 033 1127; 

926 67 200 80, 274 5, 566 
175 SotlPeasac cease 175 

3, 573 1, 070 400 81,414 9, 256 
3, 600 B7Oal eee eee 10, 235 1, 550 

Boda oe Seal Saas Case res eh | 620 122 
| | = 

1, 212, 445 120, 267 274,331 | 32,389 29, 600 | 3, 010 3,505, 850 | 373,819 |6, 972, 735 | 677, 897 
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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 Kahoolawe, respectively. 

The total investment in the fisheries amounted to $309,217. Of this 

Oahu 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, hapit’/upt’u, u’u, weke, opihi, hee, papai, and ula. 
The only species occurring in the commercial fisheries of all the 

islands isthe moi. The ama-ama, kala, oio, Gku, ulaula, and ulua occur 
in all but Kahoolawe, while the akule and kumu occur in all but 

Nuhau. The china fish, kihikihi, maka’a, omilu, and olepe occur only 

in the fisheries of Oahu; the i/i, laipala, maumau, ohua, o’ililepa, pakai- 
kawale, poupou, conch, and pupu only in Maui; the lupe, odpuhue, 
paut, uwau, and frogs only in Hawaii; the ea only in Niihau; the ehu 
only in Kauai, and the Gkikfki only in Lanai. 

COMPARISONS WITH i1g00. 

The table below presents a comparison of the extent of the fisheries 
in 1900 and in 1908. 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 



shows an increase of 28 per cent. 
750,280 pounds, or 12 per cent. 

a decrease reported from every island. 
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The net increase in quantity is 
In value of products secured there is 

(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 

The net decrease in value amounted to $405,749, or 37 per per cent. 

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 yery 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 

4 lower and thus bring fish into more general use as an article of diet. 

Comparative table showing the extent of the fisheries of the Hawatian Islands in 
1900 and 1908. 

PERSONS ENGAGED 

: Percentage 
Increase ever 

Island. 1900. 19032 ¢* | (4-),0n des (Gt ae trare 
crease (—) (ee) Or use 

“/erease (—). 

aiw alliemae eran eee cee eee oo shee oe aie ete 549 27 +278 | + 50. 64 
ISAO LAW Crees eaaiae sa eare oe aaa iMoun Sure = Sas aoe raion ol Mes ageeeioes 9 9 | +100. 00 
Rea epee ce ee Si St pe Erie 0d SE fale wet 9 9223 207 314 +107 | + 51.69 
MGA Arete sae ceeee cisiin hema cinele ace atecae win ceineictactosioes 46 22 — 24 | — 62.17 
1 CO ons Bar aa Sumer aioe Se Geb sa ce ce SLCCESOE bAGEne mere 297 279 — 18 — 6.40 
MOOK ai hector e soon cscs cmacaue eae Ss Misia rabies seein ols 128 300 +172 | +134. 38 
IM ib T OTN AS sce aco. kt Geiss Png a sce OR cG aoe Senet haere 12 125 | SST a BE DEERE SIRE Ser ee 
Ob Wes eect cowie trae oe ate naiele an at -(ac cat inle Si somine sew sloieies 1, 106 1, 478 +372 | + 33.63 

MROtaES scene sies oe Sole se ernceee eee. ciciiein nvemieseere ee 2,345 3, 241 +896 + 38.21 

CAPITAL INVESTED. 

TSCA OOS SHES ies BIBER e DS DES UeaE SES Se en aeOPeSonre $25, 172 $37, 912 +$12, 740 + 50.61 
AC AHOOLBWieisdt oe Ooke ted oeltdoek shtieniceeemelnwaboeeh cent seek ence 625 oo 625 +100. 00 
GLE ee eee ote a ores wa om clenaine Senior eninnceee 10, 764 15,101 | + 4,337 + 40,29 
SEINE oe ates oe ints do Ut cincselcacisdaade co bciwece seiticae 3,478 3, 706 + 228 + 65.55 
WDA oe ae aS SE EE SE OCR DOE Oe nee as Aen ere 15, 171 18, 511 + 3,340 + 22.02 
MOLO Kai seen ere oe FS PEE SRT ee ee Bae beck 17, 140 17, 154 + 14 + .08 
INTE A eee ee eee cine cau nie ce neiemn neemem nse 322 870} + 548 +170.19 
erties eee seen eic cincwic chiseled emateoneae 200, 544 215,838 | + 14,794 + 7.38 

PO Gall Sree eae erase Be wieircekiee asks Seles cietoal 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 1903—Continued. 

PRODUCTS. 

Percentage 
Inciease . 

Island. 1900. 1903. (+) or de- of inereae 

ORES (~)- crease (—). 

Pounds. Pounds. Pounds. 
1, 304, 311 1, 404, 794 +100, 483 + 7.70 
Jess 27,100 | + 27,100 +100. 00 

403, 521 377, 946 — 25,575 — 6.34 
212, 628 130, 669 — 81,959 — 38.55 

1, 159, 117 1, 212, 445 + 53,328 + 4.61 
, 255 4,331 | —101, 924 — 27.19 

29, 525 29, 600 + 75 + .038 
2, 737, 198 3, 515,850 +778, 652 4- 28.45 

6, 222, 455 6, 972, 735 +750, 280 + 12.05 

VALUE OF PRODUCTS. 

Wall satenisadiss cs eclees ee see e hee eee ee ees. aeeeee $137, 734 $101, 149 —$36, 585 — 26.56 
KEAN OOLRW Eirias ote nice ie ode cin ieee aeele Sr sl afay sm ivierelavae Siameeaiel Rloerele starseieees 1, 456 + 1,456 +100. 00 
Kauai ssc cease aee = yogsetine se otek as Sele bee bee 89, 993 34,788 | — 55,255 — 61.40 
TPT ATL ein mes pspcisinitceesiniais wisssek se ne eistele ts ole aise ele atelesicie siemie 29, 853 11, 069 — 18, 784 — 62.92 
LCD 1 Anes See GEE en este oe Aa SE mia smarter Sei 190, 929 120, 267 — 70, 662 — 37.01 
INTO TO Wen ectes tt ee eo ne ere ete air en ante earns nen Na 67, 599 $2,389 | — 35,210 — 62.09 
Nila Ulett ono Skee ase ek ine Bee RS a 5, 623 3,010} — 2,613 — 46.47 
OBWWa tee tec cieis ewes a eee oeaete ein te oe cme ae sepee 661, 915 373, 819 —188, 096 — 33.47 

RO tA SoS pts oie dw neae SEE ceca aes ees Saes aie 1, 088, 646 677, 897 —405, 749 — 37.44 

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. N um- Num- Num- per, |V@lue.| “per, |Value.| “pe, |Value. 

Belgium: 
ANGhoviesianassaradin esis seein eeeecieccceteinaseces|| ace ccs clea ceil sictereiscns PL SO10)|c ees ecto $647 
Hishapickledean Gi presery.eGks ec = aacice J cteea ew ecie cg aincieeceslleetess a<i tesco eciee Blo |S. oases: beac ee 

ii alata eb oy ole ti ak al pa S| (OPE Seay an pet RS 647 
British Australasia: 

Misha curediandipreserveds. ..o:,-cosoee eoas cee cel Nase ne ces ews) |leoesoeace 2201s ate 1, 930 
SHeligm@unmManUiiactured acs sseace sen ete e ose lolenenseewe aN alee el ae SS eco ds cemins 
Shell and mother-of-pearl, manufactures of.....|.........|.-.---- eases cect acteaaniemreee 1, 662 

STIRS ha Ss We pean ose ener ea (ee ait aoe ie eee 3, 592 

British Columbia: | 
Fish (except salmon )— 

IONE Ee sostnecn se ssasuoscbaseae pnodoosqoasas| scotadone 281 ase ees at Ve ooncupae [posses 
PICK Ce aoe some sence set seater eecmos poe oe a acetate DOR Reiser se 493) See one 102 

Herring, pickled or salted.............. pounds... ~ 750 20 2, 400 DWAR cS tos aoe 
Salmon— | 

MTeShes seer ot Actes ate ecina stares ce emoe ae do 4, 453 227 427 | 205, A255 32. |e eeee 
iG lec meat tis ee Ue a ane do 1, 600 BV SALOON, VSGh ese ee ees 

ERG tee ecte cafe a talwisha ies Dare seed =m Sic elerese atais/a mei) arti cia ee 687d eeaccecce SIR sceseer 102 

British East Indies: 
Shrimpiand. other shellfish’ and turtles)... o0|-s0ci-0 «|e sone e||-mceaede. LOW sccm nsad|as somes 

British Oceania: f 
Shells muMmM aMMtAC CULE Mes scence ciscecise tsje'ee nine ll eal niciee 310 Pee naisal laces Saso cece 20 
Shelftanaimother-of-pearl, -manutactures of. 2853) S2o55, Sea \o a ee lemon cae laacacectemecteces 534 

PRO Ua eee a esinaatiacs sinntaele sine edad cps acictietl|eeer cies 8) [ce scee cee cee lmeeeeeas 504 



452 REPORT OF THE COMMISSIONER OF FISHERIES. 

Table showing by countries the imports of fishery products eee the calendar years 
1901, 1902, and 1903—Continued. 

1901. 1902. 1903. 

Country and product. SPEEA | Num N 
- - um- . jee. Value. ben Value. nen Value 

England: 
ATICHOVIeES an disardines ce sceee acme sess eee eel eee eee $2) 506" | 2s = <5,cces |e as aos| Sees \eee esse 
Kishcured’an dspreserved! ssc soce eee eee eee noe 9863| 5 sekeer $345.) Soe ees eesSoc 

Gen: ee ete es A A a ie Oe ae eee SEM et Si'd99)| aa ede 3451 cee 

Germany: 
ae ATM CSATGIMES Mic see ace seas ee ee cca tol ae 5937 aloe eces 2; DAG hes ee 2,214 
Fish— 

Curedfandipreservedieacesee seca eee acics sence QA oseticcee ATG Neeson mee 81 
PIGkdle dante tee eaten e HOO Ee rea eee el eae G60 ie ys sel] oe Bac eee cee | eee 

Shelltandimother-of- pearly manuitachumesyo see nae |e eee ees | eects | eee ener ree | ere ee | ee 46 

MOTE jean aca ere erie re ae ors ace meoeemer epee aneatpene AGS a | eae e 20725) | aeeeeneee 2,341 

Hongkong eral 
Amn choviesandisargiuress sass e eee eee eee ae neaee 
Fish (except salmon), fresh 
Fish, cured and preserved ........- 
Perrine: ~piCGkle@ eee. oehias sees eee 
@Oilsiwihalesanditishe 225.2 one oo aeons eee 
Shellssunmanuiactunediassss-see eae ae nee 
Shrimp, other shellfish, and turtles ............-- 

Motel $55.2 see see ese es See eee ee eeeene 

Japan: 
AmChovies and isandines=. sseereesscseencesoeeseee|aeaeoeeee Pe sonbooson|szeccsslladecosact | 15 
Cod, haddock, hake, and pollock, salted, | 
pounds badbasopuougnboocudsadsdudeababacHhHeseacadlsecoodocd|laocacoss 270 Oo eaters leqoesse 

Fish— 
Tes 2 erie stece a eieieratcis arc re sie eras Se erie nero 
Cured and preserved sraferstefatcistejesielleeriase ere 

Herring ;smokedsecceeees eee cse asec ceee pounds.. 
Mackerel pickled@esee-erececeeeeeeeesnre GOzzE: 
Salmon spickledtccen sesh secuecc ce eee ene doles 
Oilswhaleandsiisheersseeeeeeeeeeeeeeee gallons. 
Shellsyunmanutactured essess2 seen eee eeeeeeee 
Shell and mother-of- -pearl, manufactures of Joe 
Shrimp, other shellfish, and turtles............-. 

DO ta lies apace cra ertow cs aaa ee See es ae eae lore 

Norway | 
Fish, pickled .and)preserved oo. -ex).95 502 eioSe bee al Hse ce erase | ae eee eee nec ee | 45 

Nova Scotia: | 
Agieho viesiand'sardinese’s seer ea oe eee eee Sees Bi |ecaies Se vellicce cee s| sede eee | eee 
Cod, haddock, hake, and pollock, dried, salted, 
smoked, and pickled BeeeE ca ee ee pounds. -| 156, 800 | 6,630 | 156,800 | 6,343 | 112,000 | 4,600 

Herring, pickled orsalted sn te. Gceeeee ee Gkoesce 300 TG) ts ssicsS.ajsielllseisie see See eee Eee 
Mackerel, pickled or salted..-............: qdouees 850 io a ee [eer a Se oe 
Salmon, pickled or salted ................. doeeee 570 AB enc os cdl Ok eae col ae nel te eee 

otal ea anew es Mearei nee dane NO tae 6,765. lis 5.508 6.36 see 4, 600 
Portugal: i =o 5 

ATI ChHOVIES iM G/SATain Ess fess sae Ue yaar Ae |e ee el ee eae 4745) Re ad |e 
Scotland: 

Hish= picklediandipresenved = ssaeee t= sass pene ee eee en [eae sch aca) vaecees| bn coer 94 
Samoa: 

Shellssummanuiactiwe dtese asses seamen eee eee eee 10: sscitset |e eh ese elacees bsodacoe 
I 

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 1903 
$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 
1908. 

1901. 1902. 1903. 

Product. 
| ae Value. nee Value eles Value. 

ANIChovies!and sardines.= 2s 2ee 2 -e=- = see eese ees [eee ire | $084.55 | eee $4998, Seater | $2, 876 
Cod, haddock, hake, and pollock, dried, salted, | 
smoked; and pickled): <-4---.-~.-2-o--<-- pounds...) 156,800 | 6,630 | 157,070 | 6,352 | 112,000 | 4,600 

Hishscurediandipresenvediias- 2a -cissenicasae ues |ceuceeees Gy ALO! ems Ses oe 625737) Sone RDO aDGe 
Fish, (except salmon): | 

TOS ia 55-2 Sone ss ee aie a sae abe sss ieeewseseces emetocictey=te S88il Eason 296 |e 2 jereraine Reacees 
Pickledand preservedees.seccsase sere eee eee a see cee LON ote mese 544d Wis sdel ees 241 

Herring: | 
Pickled or salted) -<.(.. 222402 suse ses pounds..| 1,050 36 | 2,550 IN7 omer: [eeeeee 
SmMOkedy sasstaewcee ko. See see eas com oes GOERS eeasoe see | Romine ctecelllsrm minds cell setae 105 | 4 

Mackerel: 
Pickledionisalteds: 22 << m<i-ses02 caesar do=ese 850 68) || Semeeraeleeecicieee 765 21 

Salmon: 
IBTOSH fae cele cemiecicceeeascle's oeisisines osinsicians do....| 4,453 227 427 20) i} 2 Sioe tees eM ance 
Pickledonsalted is 263522 ie se aeeiec cee doses: 2,170 107 3, 706 214 1, 760 70 

Oilswhaleandsfisht. 2. <8... Poseseesiee gallons... 27 8 28 6: scree eel Sareea 
Shelliand mother-of-pearl manufacturers! Of 5-2 ose lasuc ce oc oleome sans seee enone asa oeee eee 2, 245 
Shellssunmanwiackwneds. sa... -- 06 ce ce eeeeae fetsiscmow Did estonia we 4c}. cozGatace 27 
Shrimp, other shellfish, and turtles................ ABE EEG GErocere! eer seme 1D: AW 2A aseereceee 31,659 

OUR as ee Oe a eminem Aaa seas tos seenlecs seenea 915066) ||'yos-=eee8 86;/690) |)s<22-e<er 97, 305 

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 1908. 

1901. 1902. 1903. 

Country and product. None Nee NG 
noe. Value. Ber Value eT Value. 

British Australasia: 
Mackerel) is)cz sscise cts civ csisa cee beeneee DOUNGS Sama aiereiss| eee 10 $3) (ose nce set eee 
Shell ssc sc% sk Sete sesc eae Meee tek Scere seis caeiaiaioe se sls sleslaisiepallles Seis Ileaynreieiwietnrell = isle eiotell nein sees $56 

Mo bale eae asese wae ce eo eee ee eee ee ele (o.oo oe oll temerecioeel eee 10 3) noaeenene 56 

British Columbia: 
SEL AISI Mes ce nels iieets oie meee erie nis cic oe Lyaereietstw Sieiel iere ere etate eee [eveteenrere | eieterereetete 13; |\seecee esl eee 

British Oceania: 
Salmonvcanned ceecsec sec-c.ce scm nsce.- sailor sels eel |mee eeiee| Mec ems eseereas | eee 48 7 

Hongkong: 
IST sae oo aac wroreininie stale oie c's Sor are Sian oS Uae | Steleaieicinieisl leloercrarers mall Storer ell Scvelerere aac | elas otters seer eres 80 

Japan: yaa 
MY Ya 2S. asia hieie occ sia! sieve as eters erste ere ia\e wve/e's/ois ins are lore ais el atayeis teyojaralell atetataraicielllotaletetata crete] etalaleletera|| siatrerseeens = hus 
Soya ht Cae See rR ns Aen eee ae ee oe eee |b ema see A tal enosaclitcacoaaas 42 

PoOtale soe ses So eoel ae Se see sess Seed se ce csessceawalpe cece aes oon eee ieeeet mec Oe eee Seeeenetas 78 

United States (mainland): ff Fe 
(OD aia Ey eter tears amet eset aa ee AES BASIC Tis (eae eine cl ape nen cl Sassacecc BO\ssesteeate 65 
Mish Gried jetesgic2-easces ascele sce see pounds... 710 RIAN |e sae 201 iy See 78 
Herrin gy ey iee cb eciseca tsa sties sees seo sceseses GOP Salis seme allsaeeeee 2, 900 AW AUR eet omSccloSaqc=« 
Salmon? canne@scs. Jeeta ececmeee senneeee eee eine a Gee oeeee aaeeeee ORV IDANN IAPR eon chk 3, 714 
BalMOon east sn tees cae see cereto ciate eee mareetes | apaeeersere Ba Oa cn ayapstalleona eas lolcats 
Shellfish 23.24 esee aco ee ceeistce aac n oe cee neces | eee ee HO ees wee 280 te eee 188 
Shellsti Rosse accede secs see Seine Seeisirte eee eeeiceeeeeeee ae DF cdece se eee eee 45 

Total cseactssessoeew st eeetes oad gas a ctee c enolase lanes DOO We seein DG480/c2es eee 4, 208 

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 in a 
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 isa 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 éxtorting 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 in 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 

1903 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 handsomest 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 Novem- 

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 96 
persons—80 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 small 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 Hawatian Islands in 1903. 

Hono- A a 
Thala, Hilo. Total. 

IND eTZO Rel EINS 2c ters sine aiaape eset aeic me ee cleineyecinisinte iz ieieieloi = siepsicteisiaies ie iere 9 4 13 
Numiberniofremployeests-ase- ass ccneicse sect pe Naeiese aise hee mea case eee 71 23 94 

IBRO PELL eeecasisetie easton d ca aa sacle a seine ee oye stele wieleine siatelelereiele miaisicsieleie.ss eile | $219, 850 | $106, 000 | $325, 850 
WY AE CS etre are Se erent ea ta neeilee eee outee anise e ciohise cscs clemorpemiaseceedl Ia iOenoCU 5, 000 47, 300 
GASERG api Caller ee Ee Sa ea tie ols eis erm ci Sletelate ie he hareie sielevelareteeie 112, 500 34,700 | 147, 209 

——_ SS ——— 

Morales tht: PSEA SEME A Panacea Rec) PE Ye eee | 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 Mani 

and made his residence at Honua-ula. He it was that constructed that fish pon: 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. 333. 

8°. Honolulu, 1903. 
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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 suflicient 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. Carpand 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. | 
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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, 132 being so employed, 
to 55 Hawaiians and 6 Americans. In 1900 there were 147 Chinese, 

43 Hawaiians, and 1 American, showing a decrease in 19038 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 amaama, 
worth $54. Amaama is the leading species, 480,115 pounds, worth 
$87,706, having been marketed. Awa is second, with 224,321 pounds, 
which sold for $22,662. The other species—ahdlehdle, carp, gold-fish, 

oépu, and opae—form but an insignificant part of the total catch. 
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 30,150 pounds, and 
decreased in value $24,864. The ahdlehdéle catch increased from 200 

pounds, valued at $30, in 1900, to 7,100 pounds, valued at $373, in 

1908; 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, 
valued 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 $23, in 
1903. In 1900, 180 pounds of okthekthe, 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, 
valued at $54,610, having been taken thus. Dip and scoop nets are 
second, with 246,179 pounds, worth $40,397, and seines third, with 

104,534 pounds, valued at $16,314. Gill 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 
See Value. Num Value pon value | eg Value 

MUSMYMONG See oa o.s Seis ae sie 5 se weiss ecole 3 |$1, 500 2 |$1, 900 1 | $700 | 1 | $2,500 

Fishermen: 
PAT OTTC AMS eteiare ats late store a etalon se ss/s 24 Reorees Aan cwictel emai nere oc eiseais Slo seeriets ate eee e 
NITE SCs ae sieoctowic osicsais scimtemics Bi ER. as are Searels oeeeiia ne cere cicil Maen bea ae Ser eee 
PIA WEll as sa ee ck eee esces eee Deh ie ees Sh Estee Daler meee. | Ae. eee 

Motal spe fees cickc cs soscese ones 1 i | a a Hi eae Dh esese ae Ap |p AeeoeS 

Topics Ge. Oe aa ae ee eee 4 20 | 2 On| Sea el ky ee ta liga es eee 
Apparatus: ; 

DOIN GH sass soe Rser aes eciios Sa Sates laoe ee cea Meee 1 130}}|a8semacelseee ces 1 30 
Gull G tees essie seca eres a anice 5 30 1 10 2 Gis arate ate | eremteicreks 

Shore and accessory property....-.-|.-..-...-- [poe so$ 4losbscceac LO | emceeee HOD) Gases 50 

Gramustotalias se. b se eos tc. [Rn | 1,550 |-.-2..... 5/080) [Jose 7264 eaaoeten | 2, 580 

Molokai. Oahu Total 

Items. = (5 
Num- Num- Num- 
pen Value. iar Value Bert Value 

HUST OM OS eee seer ee eee ileshiseecisicinie ‘12 $4, 050 67 | $154, 900 86 | $165, 550 

Fishermen: 
PATIVOTIC ANS ae seers aa panteccisisieiae a wicls Se yoyetolale alersinl| ratsiere bless |S orale > e,cisicicl] Sis clk e wis slew celes Gusta le ess 
CHIN CSC Rt SAS ase = be we ote ee coe awe Gale aaa eee PUSH ccm see eee 1320 Ps ciseeemee 
BU WiAITATIS 2 a7jaiererssc eee ae sieves acasieis snseeee sels DA erst PAV Ae A 38) [Rsociais dec 

TTI: Se, Ses RR ok ILS MRE RM AF Cin eee ree eee eae 195, bee 

BOSE eee etise ee Se oe dis Seba eae dlncieeersewe 14 690 27 690 47 1, 480 
Apparatus: 

BONES Saas satne a oe were inevsacarcis Wailer A ersierecare 2 80 5 166 9 400 
(GH INGE) S ssaetecenomO ee Spon eee BE AConeaes 24 240 55 1, 100 87 1, 396 
Dipiand Scoop mets. .cea.e- ls ac see ee Je cee |Seele we celeeeees sce 52 140 52 | 140 

Shorerand accessory Propertyecces sencece cee ecleceeecee QO0\azeesica8'|e.c enc Sees | ese 320 

Siigcuny al. Paria SAS oR we doeea ee De de Bearoulener as 166,000 laaeenee 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. sea ——— = = 
Pounds. | Value.} Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

INN OlEH OO mare acer een ecceeaneecelllseemaa sas eee cee oe al ioe eee Ses mewines ewe eects 7,100 $37 
IATA ANN Bie sat eso eee Salascnees 218. $54 9,000 $1, 350 2,400 | $600 | 20,306} 4,061 
SAS WB es Saleh ose a opis eereteielseins wince ateeislell las dia ee cle [e Gminicicte 00 WAU A eee eel oer 3,176 614 
Gold=tishts 252 rs sete ao oe a ee Re | st aeeea|s oeeeaets eae cts eae menace ees ae esecam Soe 5, 000 250 
OZOPU Sanne cece sessile occieiere csicivieise sefel ever misleers ol bis a Aajeial| sis cleo wlaiete llaveret stators Linreie! ateyeie ll ate-eteraiel = 3, 400 | 102 

Total tasepicsoe ccc sess see ees 218 54 9, 700 1,420. 2, 400 600 38, 982 5, 400 

Molokai. Oahu Total 

Species. 5 
Pounds. | Value. | Pounds. | Value.| Pounds. | Value 

JATOEING Cin GA So7 BESS HED DE COCR CO CHAO ReRTocboees sccacscs Neaccecc Setbsemscad Sasceeas 7,100 $373 
PAGING WIN Bee ert ae So 0 oo ee eaiteee new esas 40,061 |$10,015 | 358,130 |$71,626 | 430,115 | 87,706 
TANT A ee ee ey eta a nls = Sch cicls,. code aeieemries 3, 300 264 | 217,145 | 21,714 | 224,321 | 22,662 
(GIND Ge baobed ado S6SS SOSCBECOEBE EnCeeSsom=s donee bdoocscoce||noondes 400 32 400 32 
GOlG=tsht tree eee eee occ nines sate so ee ste ocee| ceemeenerleceereee 1, 267 101 6, 267 351 
= DU eee eee reas eae eacis = ied Socio nial | Mnemingemta aes steele 1, 200 72 4, 600 174 
Opder cee ees mee ee cenctat ce ones closes e eeweicisenions| cteemape stall stoceminae 150 | 23 150 23 

dove se: So see b RCE SenecORe Coon eeoen osre 43,361 | 10,279 78,292 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 1908. 

Hawaii. Kauai. Lanai. Maui. 

Apparatus and species. Ean SL || SLs eS 
Pounds.} Value.| Pounds. | Value.|} Pounds.| Value.| Pounds. /Value. 

Seines: 
Ahdéle-héle $373 
AM ABN) ose) sisi e slelere bdilemate a s Be : 4, 061 
SA Wil icicrse Wetio he See she Safe eee Se 614 
Goldfish ssa) es ee caene eee 3 se snieraitete Flee: 250 
OLOPU aliases. caccd seeeie te cmon Bea eaes seeccas é 102 

Total 5, 400 

Gill nets: 
IATA AINA eee ene sea eras sic staw cee 218 1) $5451") 13,000) 9450) |, © 525400") | SO00T eee moe ee eeerte 
AWE. sso biecccscecceesennes coe bbiwalssdce ces cfoceeeiselh, 1) AOD iM ADM creer Sera Seles rel eee ete eee 

Totale cso. cscs. ssc te) S218") dé 23540011) 349092 254008 = 1600) |e eee ees 

Grand total j ‘ 600 | 38,982 | 5,400 

Molokai. Oahu. Total. 

Apparatus and species. 
Pounds. | Value.| Pounds. } Value. |} Pounds. | Value. 

Seines. 
AN GLEAM OLS so iciciale css lee ersteis ereiete ayers s STs Su eae ell erelecrate de teverall Seaceie eis evel econ ecctctel| aretencearerens 7,100 $373 
AMAA Sse eee nm cet nee ee emer ceeaeee 7,061 | $1,765 30,000 | $6, 000 63, 367 | 12,726 
MAW Sta Say, ots Seta rate cte ate e eae oe tas Se eta eared ints ieae sicineite lleterslereroes 22,191 2, 219 25, 667 2, 863 
GOlG=RSH 25. fossa Ss DSS See oe oe e| Meee aa | wee chee Acoma 4| Rae 5, 000 250 
QO-ODPl s ssc. cass e cs oes Se niswoee mink oe woe an oaea| le ctecouk ck lbiscimemell connec eal teen eee 8, 400 102 

——_——See ————— ae 

MO tala So eetonaein hee etsitoe erections | 7, 061 1, 765 52,191 8, 219 104, 534 16, 314 

Gill nets: 
SAUITV A = BINA) cts Seah ene erate See ete eiela ee ere ee | 33,000 | 8,250 | 170,000 | 34,000 | 208,618 | 43, 354 
MASWEL amie acne ceca ies wate cae ae chee meeemes | 3, 300 264 | 108,572 | 10,857 | 112,272) 11,161 
OzOPUl Bed oe ce See eemcee wansioa eee sibemeseb anne |jbS seta weil eaterseee 1, 200 72 1, 200 72 
Opeeae Ree ea ee ee 2 Se ne tae [tee anes tease er 150 23 150 23 

Totals s eee ss oa aire terse orto eee soe 36,300 | 8,514 | 279,922 | 44,952 | 322,240 | 54,610 

Dip and scoop nets: 
UW 00: ee ee ee tye ae aA San pera eae (os Stee aa RES 158,180 | 31,626 | 158,130 | 31,626 
VASW OEE aie cic ere ae tea ciate aoe eal Ce oa een alle cee al Sete 86,382 | 8,638 86, 382 8, 638 
Car prethiers Gaawiet tie obiaeccieelels = Siase oe ela serene lel tout earn eyoieterees 400 32 400 32 
CE HO UICG Ey SESH OTe a i tr a A erp Ne | LT a eee eS ees 1, 267 101 1, 267 101 

otal se 4 ch eS sae ce ats cee bee | See See See eet 246,179 | 40,397 | 246,179 | 40,397 

Granditotall ose eee 43,361 | 10,279 | 578,292 | 98,568 | 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 the 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 J/alolo 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 tish 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 Za/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. Itis 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 
ot 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. 1904—31 
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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 46,848, 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 Niuli, 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, etc., 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 canai, 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 
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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 
4 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 isa 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. Gill 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, modno, 
kaiwakawa, oio, 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. 

qeenor Shoresmen.) Total. 

PROTO TIGA TAS HAs saree ere es ce rea ide re eee aa ALES A ee eRe 6 4 10 
(Lath OSs) Se ee ae BERR SROC Ree Cee ction Coco aanehoorane Srironnessnedcsopsns 12 4 16 
PV aWallanhwinenls-.2 25 asec obi ators saa na aeiseicaoloc cases cuatro we eeteiciseiae 312 2 314 
La WaAIAM SWOT EWM os, nasa eiere cioistetec icin se rnicisiatelo’ wie eloteicsee cme eleeternissalsielererecie Viiflpemesocecacs 77 
UAV NNER sp ondascooccobascpecpoogeseTsGcuEe cb pao oben oEaapenodonEooOSEeS 383 23 406 
TOWED pp cosnouodsocanusU ae ocobde nase noadaDobauEcEsaadeanecusccnUOS CO Sopigogedas 4 

i Wo to) Des Ree eee ie ee et ea A ere Fae ea Weyer one 794 33 827 

Table showing the boats, apparatus, fish ponds, and property used in the fisheries of Hawari 
in 1908. 

Item. pees Value. Item. pia Value. 

IBOatS ene. eese scence ces ciicis oe 260 | $18,970 || Apparatus—(continued): 
Apparatus: Baskets ((@pail)) s-s2=e----5- 42 $21 

Seinesh sass atectacie= epee c's a22 4, 850 Spears! 2 fe sneer oeeee se 95 95 
Gilllnetspeseetceaaeset ace b43 1, 460 Snares* nee ct ese cece 4 3 
Bag nets. 25sec cc sss ssse<0 22 Tbs iP Hishi pond steppes eee eee 3 1, 500 
Gast mets rirncccesaecencescer 124 620 || Shore and accessory property..|...-..--- 8, 342 
Dipmetsee ee eee 22 110 er 
WEINES ies Dart eciet ste cre wae ecto | teeters = 1, 226 Totaloscccs 0 eb ee aoe lee eee 87, 912 

@ 1,158 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: | 
lsh Chueh la paeoBeeeeee an sees sole code seme sina Saeco soodosoccose seas osed se5asoS | Sn lgseeecos 
JAPANESE... . 6 2 - ac ie oan conn oe cece an a ee ner n seine win cise cn eens cicisis an saa nne | Cll sogseue 

4 Wo} ee ae SRO G HS sar eErocuaaee dana c poet econ podo==ssoneco ade cospeaeqosen sansa sass | LO IS eeersiat se 

Boatag sce tiaccdee eae bes Fics TR tees fatter ci ho Oo Senta ears aa ao Fhe | ames 
Apparatus: 

San a soGancddocacerenaS coodecosn senDe Sooper cn eo oronoooncdEoproseaasecnschanssess a2 250 
Shore and accessory property. ..--. ~~ -20- = - 9-9-2222 en en ae en we i in inte lence Sack 150 

TRG bea) ee neta Srayeince eye eats eis erase era inisie ne Pacey Sy Gag aalllnise cea ce Re As ee ee | aeieneeaee 625 

a670 yards. 

Table showing by apparatus and species the yield of the fisheries of Kahoolawe in 1903. 

Seines. 

Species. Species. 
Pounds. |} Value. 

Seines. 

Pounds. | Value. 

DANKE asso ean Sarees meine tellin 18; 000.1) $1 5080) ||) Mulssose- co-- = coset: cic setae eee 200 $28 
LGhlt hn nse Ss OoSe ae paeobaccooudgor 50)! Pua csce ss eee eee sees | 100 
eWenihie eee essence ssa ioe 2, 000 100 a — 
WIGAN se bu toecdacecubs copeenccac 200 10 Tota eet Sad ooe tae 27, 100 1, 456 
WO Hee Beene a Sees Re mee ners 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. 

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 
cascades 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, odpu, 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 number of persons engaged in the fisheries of Kauai in 
1903. 

In shore 
fisheries. 

AINOT CONS? oialelafa ale eine ce cle aiwie Biv aate tae ae tata ainda cicvate we etntele Satetacs ale oiaaioeial oorelararcmeracia te eieie Ceti teetes 4 
@IM ese Ye seis ee See cide Se bum ee witinin o ee OE BS weleieie rele cisieratnmsimeicis ce eis See eee eet eieneereeere 
Pawan MeCN seme. sees ee 
Hawaiian women 
UR PEINEIS: Ss5o06b coocccoposaonoaacnbuodsounoddeT 

Table showing the boats, apparatus, fish ponds, and property used in the fisheries of Kauai 
in 1908. 

Item. | Number. | Value. Item. Number. | Value. 

IBORtSAee esas seco eee a seeieeies 71 | $4,880 | Apparatus—Continued: 
Apparatus: | Baskets (Opae)).---2-....--- 16 $12 

SBI) San aooonnosaboopapaauc | a21| 5,585 Trapsj-ssseee 13 185 
Galli ets seaneis-ese sence 635 324 || Spears 4 8 
BAP Mets: hac woes s eee oe<s 2 300 || Fish ponds 2 1, 900 
Castimets cet cecsncenceemee 20 200 || Shore and accessory property..|....-.----- 1, 550 
DIPME tS oes cce ces eeeee aces 12 24 || —_——— 
IPAMOES so 6 Fe 5a mte aon ora sresie lela esinsee eae 133 Total code eee eee <a a seteisiae 15, 101 

a 4,133 yards. 61,009 yards. 
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THE FISHERIES OF LANAI. 

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 
raising. 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: 
ERAT ATLA TIS oo Aarietsls oiaeee crerstaereto ee cis Sars eta ere te ee ee ee ee eae eee ator erates 22) || screens 

1840} is eae CaS ape pS SO OSEDECIe oC pO ESer COCO SE SO Sen EOe Ser era snmeercapriaucsascncensepD 20 | $2,500 
Apparatus: 

Be@UM ese eee ae mists ae aciete ce ay ate re aie evar i Sioa ayer ole ele ra tele cre teiat ata tateimieoretcee a atetstotevelatetarsiatatatetele eye (arate al7 350 
Gillie tapes isto aces ke seis eee cere cise Rept ate ened eieete caine teenie ciciststorstereretelotein b2 16 
I HINES) Cape Sep eoeC eae cue era ene PAR ADSE bear aH AnGona scan cepoSoeconnopUbecucéogapecadloorniacoorec 50 

IGN al POON Gis Ss oa code bode ntlene pas onep Cm mo pbecocUsRdacSDOnCrS cade os auoboOnESoEDOOSeOSSoC 1 700 
Shoresand accessoryapropertyincscec soccer cnemicine cere sm mee ane select cle telecine oteesiers elefes|| eineeisteintomate | 90 

MRO CaS o csetaer clnctevare obi eeielaie ofale) ate svetctata)ajPeta nc leratolereiciaye as jee ae lero ioret alate toler araiclatereretelalefayerel | tems eteetetetas 3, 706 

a650 yards. 60 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. 

PN el eet eet Scie cence Sera || ofara'chw ature cece lle eresetmate ll are arene leaena omiate 300 $108 300 $108 
Hash aeces ee eet cee. 40 4 

AGlEh Oley see see ae eee 50 5 
I NVRDIS SS SoRCRpee Dake tpe Oi 1, 366 55 
ANUEGD UE ee ES Ey oe rates ee 41, 483 1,141 
ATT OR-AING Akeoun msec se eeeas 5 1,01 10, 075 1, 612 
PANTY Aare ate cl steeseme mycicinn semiotics f 500 40 
PAWERAWSl aemieeee fee emis p 212 25 
AWECOW COR ose. ices cine aces 90 10 
Hapvi/upti’u 1, 250 167 
VAIN oe a ee 2 220 22 
1shvoubsor hell Sooo sake aoa cess 120 6 
12 GUT soe pee ees Pea 100 8 
Himuhtiimu 2,178 109 
WHEW Cie es eee ewes ce : 55 13 
WIG OF tHe a Mcas einai onsets 2 3, 750 60 
Kaha antes: czean cece see cles 6, 000 405 
KAkits sees 40 2 
Ga Ee aes 190 15 
Kalekdle... 425 43 
Kananio ....... lies 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. | ; Sa : | 

Pounds. | Value. | Pounds. Value. | Pounds. | Value. Pounds. | Value. 

Kupoupéu 
WA CTUN Eerste s coc 5 eee e es 
CRE eee cao 2 ns sa SL ee 

ENTS Se ees Ge aisiaee scenes 

IMOeIIA sence coe aiee ce 
NAG os Sa Se Bae ee 

51,024 | 6,335 | 130,669 5 77,245 | 4,134] 2,400 

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 



COMMERCIAL FISHERIES OF THE HAWATIAN ISLANDS. 495 

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 
Islanders) engaged in the fisheries, but they left the islands in Octo- 
ber, 1903. 

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, oio, aku, amaama, kawakawa, and ku. 
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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 
1903. 

| In shore 
fisheries. 

GIMME See eee cse ers ee ice tere a mesa oe ote tetercte vale tetarmintata ale wiie feral al ateleretarata alate tatats aca) -falet ate te tetas 6 
1S Crh ub halsiOKs Osa Se ee Beek a Me 8 Ree BU nose edema nacsdde ssbuuUEbeEuesseceseses We ceceeseecee 114 
SE Ane Ao8 bbe On sae Samo peede paCoe ome ooSe EoD ETOSRoeeseSeEoon HOSeoropscossbaedDuEseooc 54 
ARIE EY Aedoe ce aascnod asecoseaacukedarmdo cSbonulccbOs soosaueanasenEEcdD Secessocoqoqcaceoutc 80 
Sfopnlin alters iI Kei hole (sn ee aan oe se cadaneoLoce deccsoscccEccon doco boLdsbeocobodu danauorcoocooO occ 25 

TNA tl oes ee On Seen ane See Oe Sees indo soa seme aEr a aoeReoaanoseas 279 

Table showing the boats, apparatus, fish ponds, and property used in the fisheries of Maw 
im 1908. 

Item. Number. | Value. Item. Number.) Value. 

R55 56a cane canodseacecoeodese 94 | $8,985 || Apparatus—Continued: 
Apparatus: Baskets (fish’))-.-.-.--t..-<- 38 $380 

S[Sbos hoe se qqdouQgDoRcoodeacs a30 | 1,290 Baskets) (opal)iso---4.--6- 15 15 
Gillimetss2saceeecccee cae 630 750 Spears. Sess... <2 cen 31 41 
Bayan etSemc cos tiencosaseeeece AG | ele865n|| Hush) ponds sess: aseses sees eee 1 2,500 
Castimets terre. me meee eeerecs 25 200 || Shore and accessory property..'..-...---- 2,158 
Seoop and dip nets..-...... 25 55 —_—— 
TIMES ned - Caan coecemeneel a see eases: 272 Totals cece eee eee ee, 18, 511 

1,610 yards. 61,500 yards. 
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THE FISHERIES OF MOLOKAT. 

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- 
iment of the fishery resources of the southern aud 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 oépuhtie, or maki maki (Zetraodon 
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 these 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 slihna one 
hour after eating an odpuhiie. According to Dr. A. Mouritz, of 
Mapulehu, who treated the patient, the symptoms of o6puhtie 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; tendeney 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 

loxoxely 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. This gain is 
exclusively among the Hawaiians, the number of Chinese and shen 
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 274,331 pounds, valued at $32,389, 
a very material decrease since 1900. So far as quantity of oan - 
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, ofo, 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 Molokat 
in 1908. 

In shore 
| fisheries. 

fe he = ae ee - =~ = _| ans 

INT TA CSC feces ater ae tance tatet te ketene ate chatas Sioret sie ata ave- ssw, eto oaisicvolate aye io euameiaveraiae elie iota etepais ebamieie sees | 6 
ISDN 55 osossc asosb osbasoabobScpendasssqee sas eanor sroage ono cob Ie soo e coud agessososSsoste | 290 
MAPA OSC aati sete oraare ce syaiw aieehaiatateteiaiovo stSie Pols epere ayai= eG ic bose involave rw /aia arc iare a crate imeraie e eieie/e sist eieibaierers's | 

TO LEU Ge Serpe ore ers aie te ateeye ei etote otersi oss te aa opsere arm iaiere lc tse) nti ieee iataveie otmigiae Bice ole slow sisters ererece ss | 300 

Table showing the boats, apparatus, fish ponds, etc., in the fisheries of Molokai in 1902. 

| 

Items. Number. | Value. || Items. Number. | Value. 
\| 

soit See Se a as || = = Al See eae 

IBOATS emer sacwis od aiseieselciscleiora 78 | $6,165 || Apparatus—Continued: 
Apparatus: | SDCAYS! 9 sjaesmcecsosiqeascee 24 $24 

Seines | @57s|) 2;300))|| Hash) pondserscs- essen see seeae 1p2 4, 050 
Gillnne ts pte rts ere wiasrcie we cles | 684 | 1,440 || Shore and accessory property..|.........- 1, 100 
Bag nets.. Beisel 11 | 1,450 || a 
Castine tsrene sem ssanercign | 52 520 TOta er cece asc ease cee | pee 17,154 
LAM GS Seer sieemicteisicinie;=i2i<1c1</= | oeeo ances 50 | 

| 

25,833 yards. b 12,720 yards. 
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The leper scttlements.—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 
6,848 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 
can 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 heavy 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 
divead 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 
‘atch 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 1903, 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 Eeiaee population of 855 
was 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 NITHAU. 

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 Niihau in 1908. 

Item. Number.| Value. 

Fishermen: | 
DEVAN W ANT ATES ei o ce eroc reve cota = Stolase rib) Ste aha aera are areyaTS STRSTR eee, Biinlc laPNe eTorete luis ere paepctotsterelotats 12 |eeeeeeee 

EES SUES Beppe ttre ate ahs alate Ste ay slo a ae a ease tota winleara bas ciayie ee ee ei ola nicteeie epee ook iciee Sesmeeiines eee 10 $750 
Apparatus: 

WASTEMC TSB Nae seer cias restos oe SU cre ae pas raion osteo eave ole arwtel eho erate flora nse sia olajolovetelereteyens 7 70. 
CLUES Sette raisers ratctene onto jase ayes asta ah avotet erase miele Sie ras a oe erniaiae ese oe Ae he sees il Serena 30 

HNOLETAT GEACEESSOLY PLOPCLbLYes = aisacere oasis aerate Den eter ssee eine sea tne oe eee Pee eee 20 

AMO IAIN SS a5 cst od See Ia GROG CORSA a EEE ence eC teu RR Sone Ee tienes ae One 870 
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Table showing by apparatus and species the yield of the fisheries of Nuhau in 1903. 

Lines. | Cast nets. Total. 

Species. | es | ; 
Pounds. |} Value.) Pounds. | Value.| Pounds. | Value, 

Avawa ress. ccc bk doe tetwactecied saci oe eeieien 100 $10 
ACA WESMRLE GC jane cer comes mente Salt ee leeiee cliemenee 300 30 
BAU TIS MAGI eee ae us aes sao oe etary ieee cheney 38, 600 360 
PACU Te Oo rere lave Seisiaatacis Ue ciee sec ee eese 1, 000 100 
PATI G MING) on hioe mraicreiars ec aoae wie Seis Joma Samim e 3, 100 310 
UA MTEC ceria ccna wine See ee area erate nena 600 60 
TH OR ae Sl ees ea ey eee ene Seine cetsersey 200 20 
Kigila Mdmied tas sane cnneeeccae secantereem cen eeeee 400 40 
IED Ieee eto iscie oe aemee nine ck Oro Sn Ge eco e oe bee 1, 000 150 
OO ed eee eioein se tine nse Ser een sek Crneicecioees 5, 000 500 
Ge ey mre ae oi te tS fica a ys Rine inner eeeice 2, 900 290 
Ulaula, fresh. . 800 80 
Ulaula, dried 1, 000 100 
Ulua, fresh... 3, 000 300 
Ulua, dried . ue 6, 200 620 
AVVO tes ee steicice nme cle ne accrerere macineie ieee mace 400 40 

MObtAN a satic osmys Ss yates sce oe ES mete ale see 25,500 | 2,550 4,160 460 29, 600 3, 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. This 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. Hventually 
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, 19038, 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 odpu. 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 oépu 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 if 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 1903 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 38,515,850 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 34,907 oe valued at $3,490, a decrease of 
536,095 Ba in quantity and $139,283 in value. This is accounted 
for largely by the fact that the cee who prosecuted this fishery 
on a large scale for many years, have eon or adually dropping out of 
the ee partly because of the aah increasing competition 
of the Japanese, and partly because of their own diferente 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 Oahw in 
1903. 

In shore | In shore 
fisheries. | | fisheries. 

} | ios ae a2 sie =a 

Sill c 
Ghinese: a Hesse ee en oe ee aaeaise 197 || Japanese women ...-.....----------- 23 
Hawaiian men...... 380) || Portuguese=~ —-) 2-6 22-2 a | 3 
Hawaiian women. 1530l\sSouthisea Islandershes--ee--eeeee see | 35 
Ttaliansieeee soe see ee ‘ 3 || |_—— 
VaAPANESOmMeN cece eee meer ea eee 684 | Motale<:sccaaeccesetieweeeee ae | 1, 478 

| | 

Table showing the boats, apparatus, fish ponds, and property used in the fisheries of Oahu 
in 1908. 

| | | | 

Item, | Number.) Value. | Item. |; Number. | Value. 
| | \ | 

4 ; 7 ee os an | ear | Taare ess | 
iinickle CaaS see SeseacuoaEoocoReSe 431 $38,325 || Apparatus—continued. | | 
Apparatus: | | || Baskets) (Opae)aeceeeeee eee 47 | $21 

Selnesio aoe esas cece L date @25 | 1,570 |] SPeCArTS: J acGeesiessmeecesen coe 56 | 56 
Gillette ce cries eS @A96)|\10; 35091 |) Bots ont eee eee 2 20 
BAL ae sae e et oe | 29 | 1,980 || Fish traps or pens...--.----- 3 | 1,500 
CAStNe tsiet ee sce meee 80 | S00)))|PMshispond Soest meee eee 67 | 154, 900 
Dip and scoop nets..-.....-.- 133 | 349 || Shore and accessory property--|---------- 3, 835 
TIMES else acters eine Sec tiete weet | 1,182 | hae ee —_— 
iBaskets| ish peeeeeeacee eee 50; 500 ! Totals.) eee ae ai Se eee Alon 338 

| 

1,810 yards. 626,950 yards. 
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NOTES ON THE FOOD AND PARASITES OF SOME FRESH-WATER: 
FISHES FROM THE LAKES AT MADISON, WIS. 

By Witiiam S. MarsHauy and N. C. GILserr. 

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 stomach contents were not kept, and 
we have only our original notes to refer to, which makes impossible a 
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, 

Wiss 
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, asa rule, the same as the fish from any other part. 
This does not, however, hold true for perch caught near the shore 
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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. Amia 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 craw- 
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. Rectum. 

ERG IN VEO CS late es epstesi osc elataateses pote ioe oie felelerala tnate islet Meas a eee 
GES TO CES Far Te se oe eo OL es Sie Se oa ey RE a ea ee eS x Dlaceeatevecre 
Nematodes..... eee 2 
ANCA MUMOCE DN GIA seen ers noe cineca asle See ese oe clea e eee ce ee ones 
JUG OINYes Eee ORS ae ee SR OC COO Cece CoC Se Te ae eames oo RRR a arm crs ae 

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 



FOOD AND PARASITES OF SOME FRESH-WATER FISHES. 517 

far into the intestine. In different kinds of fishes, Ama 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, d) examined young specimens of Am7a and found 
their food to consist of may-fly larve, ostracods, and alge, none of 
which we found in the mature specimens; in older fish he found fish, 
mollusks, and crustacea. 

3. Ameturus 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 buta single fish. The cestodes found were 2 species of Coral- 
lobothrium and a species of Proteocephalus (?). 

4, Hrimyzon sucetta, chub sucker. 

A single specimen caught in April was without food and had as 
parasites only a few Acanthocephala in the intestine. 

5. Hsow luctus, common pike. 
The 385 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. 
| Fi } 

IMCD Seeeaj eerste cess orclcim erase asieis enti ecto irae 1 
ILE POM SMCISON=2 Soa eke sae eee ae | 1 || i 
MIME SOR. serises cee eee ees cease ae 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 | Sok ee Stomach. Intestine. 

MeN AhOES..g whe eke eR ae ee oe wesebs 3 | 3 ONS See eee 
CestoGes? - 2) Ai eee nse Be ere Eni eee eee Sees, kee esas 5a kee 5 2 9 27 
INeniatodes! 1 E cin S sciatic tte en Coeretene otaics| Benepe ce | Seas ae pie 10 19 
Weambhocepliala, sencmcsce ee eee eee a eee carer reer saree feecesss:| ses ooaso tases aro 3 ab 

| 

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. Pomowis 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 
larvee in 2 and crawfish in 12. The specimens examined by Forbes (6) 
were found to have eaten insect larvee 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: 
f 

Fish in || Fish in 
Food. which || Food. which 

found. | found. 

| 
} 

Plant tissue, mostly Ceratophyllum...-..- 9 | Eh swan OLS Ningribgaanee oon beater SoDEomUeGr 2 
Lele hell ioral Ae So Sat Gn oe ee Bose a 139 UCC CES! Seen eee re iniep eerete erm niele = lala 1 
Tnisechlarvee 2222 sosseeee sanae eee onee 9 Snails, mostly Physa ancillaria........- 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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t ; | Body Stomach. Intestine. Rectum. cavity 

(CESIOBOE ooh noo cin goon neSU GUND EEE Sose ee SoS ee SE Sees so6tiss 1 | Son ac ees | GSepooeset | 1 
INIA OES 3 < . oe SE eo ae eee OED e Sener nese enc So seca eaces sl Re ae | SiS snare 
AGH PROCEDURES ooo 52 - = so '- 922 Sado seen sees ee sain sa amasiscee|eeclonenaa | 6 | Dec aah See | eae 

Leech in mouth, 1; cestode or nematode cysts in the liver, 6; cysts in mesentery, 1. 

9. Eupomotis gibbosus, common sun-fish. 
Six specimens only were examined. Of these 5 contained food, 

consisting of insect larve, 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, smatl-mouthed black bass. 
But 5 specimens were examined, all caught during July in Lake 

Mendota. 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. dhe ropterus salmoides, large-mouthed black bass. 
Nearly all of the fish evauiined were taken from Lake Mendota. 

Only four were caught in Lake Monona and the same number in Lake 
Winera. 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 3 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, ere 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. 

} 
Wi OV Rees een sce oe ase eS 7a @ravghishe ses ent epee es eens eee eee 2 
OPRGEM Se en eo Sas te he ee | Eyl Paakope ss 2S he 2 oss. ae ee 2 
IMSeG ilanvidee seo ec es done = oe eis se 6 |beechesh ss oie ode eee nae se eee ss 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 (c, 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 larvee, 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- | q : Crecal an 
Mouth. gus. Stomach. ees Intestine. 

MEM atOGesen. . ce cosnae ceases eee emimocice we eieee cess 8 2 20 4 af 
ESTO GEST Re cries se Fa cee ee ere ee ee aera eae role oreo ate | itacere [een eee erties = 10 3 28 
INGmma Od esi he amchrke ceo een sare eee aomed eens womens BEsnase coos 4 1 7 
Acanthocephala. x. - ce ecsaceeess oaec ciclo Hecleereticie wise lcine Sewers [Eee Semsteer 9 3 28 

Copepods (Zrgasilus) on gill, 4; cestodes in ovary, 4; cysts in mesentery, 1; cestodes in body cavity, 

1; cysts in liver, 2. 

The trematodes were Azyg?a tereticolle, A. loossii, Cecincola par- 
oulus, and Leuceruthrus microptert. One of the cestodes was a species 
of Proteocephalus. 

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, but 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. 

WISE Ch MRM as see eee es eisc cis s'=ceececs 39u| SP lam timem eins yeas nee eee cee ee ee 2 
Gaim Uris serrcisciers sek Sa o> sis ec 1 SUM EAE hall qrovalne ewer iene See eer ceca soe 16 
Snails, mostly Physa ancillaria......... Ge |e MammoOWses- 8 2 eomeee aaa a eee eee 2 
CCHS Ua C10, tla Qi) |7 HIshi spa we a.ctcte cee os ceccewicc casas 3 

The 39 perch in which insect larvee were found contained, as far as 
we could determine, phryganid larve in but 1 and dragon-fly larve 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 larve 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: 

saya: Gall 
Stomach. pagel |Intestine.) blad- 

; der 

PRREM AL OG ESiee sees sete se ae eas waa mine aaiepe seen oeietemaine mares 10 29 7 | 2 
WEStOG ESTES taser eee lanere sa lcidins Oe Stan See te ee Sa ee eee Ws ea aeseee 2) eee 
IN CIAO CES ages te ce sistas cawioni fates iatets Sais Msn carne ares eeieeiee ates 5 5 Ce ee se 
ACanPHOCED Mal anee se eeeln l= Ss oaa emcee seme lel sise asec aces 7 3 | DAG? Sete iors 

| 

Clinostomum heterostomum on gills, 8; copepod (Frgasilus) on gills, 9; cestode and nematode liver 

cysts, 39; cysts in mesentery, 6; cysts in wall of stomach, 2. 

The trematodes were nearly all Distomum 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 gall-bladder, more than 
half the specimens examined being soinfected. It oecurred to us that 
this might be the young form of D. nodulosum, 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 caugbt 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 cf encysted parasites as any of the other perch, 
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but were much freer from mature forms. Two contained a smail 
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 LD. 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 
eggs 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. Poccus 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 larvee 

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. Coxe. 

INTRODUCTION. 

For a number of years there appears to have been in many sections 
of this country an increasing popular prejudice against the German 
carp. ‘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 provide a supple- 
mentary income from smal! 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 persons who had been able to 
obtain in abundance many species of our finer native fishes, the coarser 
flesh of the carp found little favor, and, under the circumstances, it 
was perhaps but natural that prejudice should 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. 8. 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. 

525 
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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 Illinois 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 fish in 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: 
eccupying 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 such a 
short time, several special problems were kept in mind. Thusa 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 
side 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 eanvashack 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 investiga- 
tions. Jam 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 LINNZEUS. 

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 (Cyprinide) best represented 

in America by the minnows (especially of the genus Votropis) which 
abound in most of our Jakes 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 on a 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 éye. 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 lower somewhat shorter than the 
upper. The tongue is smooth. The palate is covered with a white 
and very sensitive skin (‘‘earp’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 ventra!s, 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. 

bI, 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 er 
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 lateral 
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 hasa 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 
lebe 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 

aThe position of the thoracic septum is here taken as the beginning of the stomach. 
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the recent book 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. rea cyprinorum, C. specu- 
eee (for the mirror carp), C. nudus (leather carp), and C. cirrosus, 

’ regina, C. hungaricus, C. elatus, C. acuminatus, 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 thre« 

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 distinet 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 there forms (i. 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) nae 
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. i 

(a) High-backed cultivated races; V=1:2 to 1:2.6. 

(b) Broad-backed cultivated races; y =1:2.61 to 1:3. 

II. 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 do not 

SER a breadth in fp CORRS ies with their size ratio. 

aThe Bite carp, so called, is ae 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 havea 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 those which have 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 shouid 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 
various times and at different places about Lake Erie, something over 91 
per cent might be called scale carp, and I should judge 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 sealed 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 proportion 
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 crucian 

carp (Carassius vulgaris), a common fish in Kurope. The resulting 
hybrid was deseribed as a distinct species before its true nature was 
known, and was given the name Carpio kollarii. It 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) 

I 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 kollarit 

sometimes approaching in appearance the true carp, at others the crucian carp. In 

the third case, however, having placed ripe Carpio kollaru together with Cyprinus 

carpio, | 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 1 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 
(Zinca 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 insufti- 
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, 1 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 34 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 fishesat Washington. It has lest the brilliant 

coloration it had when it escaped 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 carp-culture by Knauthe (1901), chapter 11, pp. 88-122, ‘‘ Die Alters- 

bestimmung des Karpfens nach der Schuppe.” 
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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 fisn 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 in a 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: 

{ | x wl or i % | 

Length. | Weight. || Length. | Weight. | Length. | Weight. 

Inches. | Lbs. Oz. || Inches. | Lbs. Oz. || Inches. | Lbs. Oz. 
9 | 73 17 3 Pe 25 | 10 62 

10 iil} 18 3 142 Agi cals Trl 
11 14} | 19 4 9 27 By 
12 16 2EM 20 5 52 || 28 14 10 
13 Les | Pal 6 23 | 29 alsy oe! 
14 1 143 22 Yi Aas 30 6a 30) 
15 2s 23 8) ele 
16 2 113 24 9 33 

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 fox 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 iniportance in Germany and its introduction 
here from that country. Some protest has been made against the use 
oi 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). 
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THE CARP IN EUROPE. 

The little that is known of the early history of the carp is given, 
with slight 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 vear, 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 is 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 1867. 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, especially 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 scold 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 often 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-Saxon Dictionary of A‘lfric, 
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). Linneus puts the date of intro- 
duction into Englund as 1600, and it is sometimes attributed to Mas- 
eali@ 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 
inte 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.’’ 

bin his “ Fishes of Malabar,” Day (1865, p. xii) remarks: ‘Block observes that in his time, 1782, 

owing to the degeneration of the species in 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 success. 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, ali 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 carp, 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 Bedford4 (Massa- 

chusetts) the statement following. 

41858, p. 403. 
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Tn 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 Massachusetts 
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 

sufficient 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. Itis 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. Mrics.—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 cur waters. 

Captain Roprxson.—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 fer 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 1831-32, 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 fitty 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 size and 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. I have seen none that would weigh 

over one pound and ahalf. 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 
n the Hudson is shown by the following paragraph taken from his 
report for 1877 (U. 8. 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, and, as a consequence, the Hudson is now full of what 

a Here, again, there is a discrepancy in the date. The introduction 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 clivaceous 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 kollarit. 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, Carassvus 
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 8 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 (1873) 
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 ef 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: 

"hese 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 afew 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. Lxxvi, Ixxvii) under ‘‘ Fishes especially worthy of cultiva- 
tion.” Professor Baird, at that time Commissioner, there says: 

Sufficient 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.” 
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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, &e., 

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. S. Fish Commission Report, 1879, p. *41): 

There are several species of American Catostomide which might in all probability 
answer in some measure, if not fully, in piace 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 1873-4 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. Feeundity 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 sane supplied with ‘food. 
The bees mouse black bass (A/¢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 ied 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 theway. Heimmediately 
returned to Europe, however, where, at Hochst, 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 hav- 
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 6,060 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 succeed e 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 mirror carp from Mr. Eckhardt, of Liib- 
binchen. These were small fish, a year and a half old and Balke 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, 
being 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 
$12,000 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 ege's, 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: 

aRecords 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. 

ee: 
eae Number eee eee Number 

Fiseal year. of ak: Fiseal year. at fein 

| 

SS eeerte nee eelahaa mess jin clase! sie 2.cs5)sic 2 ate [ow SIR OBD CHE CASO yam stones sera carat aiaranre See ieee nS 170, 402 
Lvl! Sp Secpbcose Soot bot epee Chae eee ame Vit 66; LGDs Wil B90) Sratiae ace arecd orate sem «oes vaca oe eens 26, 316 
1) edieme sens eg eSa ASR eae EBS eee Eee ane TES GSE! |p Sol asmcmiste neem eo nceer ect entp ce see eenene 338, 809 
USER! 222 20 Scene BREE Ce OED See erGe eee eer ZO REO SI lle Ledeen erecta) ete a paraiso 157, 093 
ISU o<dsed spbecopeeboe Bie ca pesoepeoreneee FOZ OU USB eise eintaterete ete tasltecelers) tae Se aciaaste see 72, 481 
USS 3a8 52 So SCO SEDEDEC OO RE EMER ER oer BEER eee EGG; 948911) SOLES. ss Seconda oda nceces onan 47,757 
BESS OEE Pe arate a ares sofaloioeileieca sas eiais cicine SASS 4s [NBO mayn ro cratol a nrala piel tate fete erates syeielmiegee aie 33, 935 
2 OY) oS OSoen 6 UR eG SoBe BEF ESEUE TEE ee aeer ore DS Oy OO | eS OO) Soest ole cites <tc cte cle A er olcieroystcietae eraser unas 87, 203 
USS She o OS SR EOE Heo se ee ee aes 175, 410 

aIn 1894 400,060 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 

hatehed by the Government have been used for the same purpose. 

At the present time the carp has come to haye 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 Hawatian 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 yogue 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 tm, 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 breaking of dams of improperly constructed 
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 stecking 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 [iver (Ohio Fish 
Commission Report, 1882, p. 1435), 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 4% 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. 92), which is on the Sandusky River, and probably there is no 
place in the United States to-day where car P 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 Hrie, 
where they are now so abundant, is given in a compilation by Mr. 
C. 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 33 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 fishermen 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. Karly in July, 
1883, a fisherman at Naples, Ill., 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 Tilinois 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 weil 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 Hrie 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 
smaller 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 are 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 Monroe, Mich., and 
at places along the north shore. These last I 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. 
Asa 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 earp are plentiful. 

That the extensive carp fisheries are at present confined to so few 
localities resuits 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. 

Observing 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 focd. 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, even if 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 occurs to him to attribute so much commotion to fish at all. 

This refers to carp inthe open. 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 temeness 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 ‘‘cunning.” 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 cf 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 Seotch term 

‘*no cannie.”’ 

Although I have spoken above of the carp’s habit of ordinarily swim- 
ning 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 Lakes, 
thougha few fathoms is a great depth fer them, and I have no evidence 
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 for existence 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 pond in northern Ohio 



THE GERMAN CARP IN THE UNITED STATES. bbs 

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 ‘ta 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 subtect 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 
ean 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 seldom 
approached closer than seven or eight feet, and usually not so close, 
before it would take fright and dash suddenly off. Gn the other hand, 
I have sometimes stood in roily water when they would actually bump 
into my legs before they would turn witha splash and dart away. At 
one time I built a scafiold 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 suddenly. 
In attempting to study the behavior of the fish at night, I at another 

time employed a powerful acetylene searchlight, such as is manutfac- 
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. 
IT have made no experiments to test accurately the sense of sight in 
carp. : 

HEARING. 

It has always been a widespread opinion among carp culturists and 
fishermen that these fish are quick to detect and Teapone 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 Europe, 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 all the noise they can. 

Parker (1903) 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 owed a near 
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 conclu- 
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 all. 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 all 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. 

TASTH AND SMELL. 

As a matter of convenience these senses will be considered together. 
Of the two in fishes the former is much the better understocd. 
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 occur 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 bis 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 have the sense of taste con- 

fined to the mouth. 
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Terminal buds, or taste-buds, outside the mouth are best 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 ina 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 the imme- 
diate vicinity. 

The tactile sense is well developed. How far carp can detect slight 
movements of the water, a facuity 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 cther 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 Hrie 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 attached, usually to the strong spine of the 
dorsal fin, by a piece of copper wire, 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 week 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 Iam 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 have 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 
great 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 givesa 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 carp I am 
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 
creeks, 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 
eauses the fish to leave the marshes as described above. 

a@¥or 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. 

It 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 eyi- 
dence to show that in Lake Erie the carp were coming to make a rather 
regular migration into the deeper parts of the lake Sei 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 ne 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 
lake seemed to lend some support to this view. Thus I was toid 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 i 38): 

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 movements 

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, [ am uncertain 
whether to consider a reaction to the current caused by the inflowing 
water or a response 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 inoppor- 

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 tt is drawn 

away from ius 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 is 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 m1, while 

figure 1, plate 11, 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 inflow was soon full of 
them—it seemed as if there must be a number of tons of fish right 

a The italics are mine. 
t 
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there. They worked continuaily 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 cn 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 rhectactic 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 small 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. Hxamination of the 
stomachs of these fish showed, too, that they had been feeding, though 
in no case was there much food 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 Europe, in this country they do so only for a short time, if 
at all. 

rITALITY. 

Many instances have been reported to show the extent to which 
carp can resist cold. I 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. Each 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 10 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: 

‘‘T was greatly surprised to find every drop of water in the buckets frozen into 

solid ice, and all the fish apparently dead; but upon 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.’? Although 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. 
Having prepared the foregoing statement from Mr. Donnelly’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 correctin 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 ocea- 

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 
ean 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 8 
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 earp will 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 circunistance 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 larve, 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 (1908, 
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 flies (or ‘‘ June bugs,” 
as they are popularly called along the lakes), etc., 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 algz 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 pccands 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) repor ted on one speci- 
men from Broad Lake, Ill., 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 as seeds of Polygonum were noted, The mollusca were partially 
thin-shelled clams with an occasional Spherium, and partly snails, 
suchas Physa and Lioplar. 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. Marsn collected carp stomachs near 
Bellevue, 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 
os fishes, gives a few general data. Hestates (p. 120) that the food 
yas found to be largely microscopic, and contained in what was appar- 
cca, 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., anwnculus) were found in the esophagus, 
while from the color of the small amount of fluid contents it was 
believed that green alge 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 on the subject. Nicklas (1884), however, who discusses 
at much length the question of the proper food for the ‘‘artificial 
feeding” of carp, 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 aiter having devoured worms and 

insects clinging to 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 
food. li Nicklas had examined the contents of the stomachs and 
intestines of the fish he observed, he might not have concluded that 
they ejected even all 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, iff 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, to 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 
generaily filled with small crustacea—chiefly Daphnia and Cyclops— 
as long as these were abundant, while insects and their larve 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, mostly 
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 

amount; May fly (ephemerid) wings and broken fragments, consid- 

erable numbers; insect larve, 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 smail 

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. 

9. Specimen from St. Clair Flats, July 83,1901. Rootlets and other 

vegetable matter, such as would be found in bottom mud; coleopter- 

aFor 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; alge; 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 KEphemerida, consisting for the most part of wings and of 
more or less broken up cereopods. (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 larve 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 algee 
(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 cm. 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 Phdlotria; mud, fine débris, evidently bottom sediment. 

7. Specimen 33 em. long from Put-in Bay, July 27,1901. Chara, 
mass of the material as in No. 6; amphipods, a number of small 
fTlyallela-like individuals; broken shells, a very little; vegetable matter, 
a little besides Chara. 

8. Specimen 38.5 cm. 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, etc., the principal constituent; one pulpy 

mass, apparently an unopened bud of some kind, possibly ‘‘ lotus” 
(Nelumbo) or water-lily; insect larve, occasional, head only recog- 
nizable. 

«On Lake Erie I haye seen windrows of the cast 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 fish if in italies 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) spat 18 mm. long. : 

11. Specimen 36 cm. long from Portage River, as above, August 6, 
1901. Small amount of material of the appearance of fine Sa aodee 
the microscope seen to consist for the most part of finely divided veg- 
etable matter and some filamentous alge. 

12. Specimen 47 cm. 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 larve, occa- 
sional fragments. 

13. Specimen 36 cm. long from Portage River, as above, August 6, 
1901. Six to8c.c. of very fine material resembling mud in appearance, 
almost entirely composed of vegetable matter; vegetable fibers and 
some filamentous alow recognized. : 

14. Specimen 44 cm. long from Portage River, as above, August 6, 

1901. Only 2 to 3 c.c. of fine ‘‘mud”, consisting of plant fibers, 
fragments of stems, ete. 

15. Specimen 36 cm. long from Portage River, as above, August 6, 
190i. Ninety to 100 ¢.c. of rather coarse dark material, mostly plant 
fibers and fragments; some pieces of leaves or stems 1 ay long, but 

most are smaller. 
16. Specimen 32 cm. 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 cm. long from Portage River, as above, August 6, 
1901. Fifteen to 20 cc. of dark grayish, almost black material, 
almost entirely composed of vegetable fragments. 

18. Specimen 38 em. long from Portage River, as above, August 6, 
1901. Small amount of dark muddy material, 1 Ahan plant fibers ond 
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. Saye from ‘‘The Straits,” 1 mile east of Cedar Point near 
Maumee Bay, August 12, 1901. PI lants, pieces of stems, etc., con- 

siderable; alew (filamentous), considerable; maxille of insects (7), 
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comparatively few; insect larve, few; diatoms; Vorticelle; gastro- 
pods (?), few small fragments; much fiocculent 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 fragments, many, some of them 3 to 4 
mm. in diameter; insect larve, fragments, caddis-fly (7) and some 
chironomid (7). 

23. Specimen from Port Clinton (from Lake Erie), November 18, 
1901. Shells, few small fragments; larve of caddis-fly (7), 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 egg, one. 

24, Specimen from Port Clinton (from Lake Erie), November 18, 
1901. White-fish egg, one; larvee 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 Lake Erie), November 19, 
1901. Mostly fragments of Chirornomus (#) larvee. 

27. Specimen from Port Clinton (from Lake Erie), November 19, 
1901. Many remains of chironomid (?%) larvee (same as No. 26), much 
broken up; bulk of material unrecognizable. 

28. Specimen from Port Clinton (from Lake Erie), November 19, 

1901. Only small amount, about 2 c. ¢., in intestine; shell fragments; 
filamentous alge; entomostraca, fragments, largely ostracods; caddis- 
fly (4) 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 larvee, 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 (¢), fragments; white-fish egg, one, 

82. 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), 
ugust 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 (Aina), 
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 correspending 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 16% pounds had 101,200, one of 255 pounds 203,109 (Harmer); 
one of 214 pounds had 1,310,750, and one of 163 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 shallow 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 
egos 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 increase 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 oya, thus 

oecasioning 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. 



THE GERMAN CARP IN THE UNITED STATES. 51D 

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 them beyond the stage where they can be preyed 
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 allits 

details. This I found 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 not 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 or 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 I 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 diameter, 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 back projecting above the water. 
These also seemed to be the favorite places for depositing 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 female; the latter swims more 

swiftly on a warm, sunny morning, keeping mostly close to the surface, followed by 
the males. 

The Germans call 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 ohserved 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. 

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: 

I told you that Sir Francis Bacon thinks that the Carp lives but ten years: but 

Janus Dubravius has writ a book Of fish and jish-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 cf 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 fiags, 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 sev- 

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. 523) 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”— 
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 
female fish in a deouite proportion; the unit is technically called 

‘spawning party.” Usage differs as tothe 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 iu each three milters is added one 3-year-old male fish, 
ona as a *‘driver” or ‘‘enticer,” which is ‘‘not used for spawning, 
but simply to drive or ase 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 Cyprinide 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 commersoniz), where the two males lie 
one on each side of the female, holding her firmly between them with 
the help of the pearl organs nen 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 fulldevelopment. 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 Achinorhynchus 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 (Stizostedion), 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 maculosa) and some of the cat-fishes (espe- 
cially Lctalurus). 

There can be no doubt that the lampreys must also be considered 
among the external parasites of the carp, though I 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 
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lake. This was the so-called silvery lamprey, /chthyomyzon 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, ‘‘carp.” On the 10th of August, 1902, I was 
assisting in making a seine haul of carp in the Sandusky River when 
one of the fishermen 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 for myself. Prof.S. H. 
Gage tells me that in his aquaria at Cornell University the young of 
the Cayuga Lake lamprey (/’etromyzon marinus unicolor) have become 
attached to carp as soonas 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. HE. B. Kennedy, Omaha, Douglas County, Nebr., April 14, 1883. 

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 it isone. Those that show no 

fungus appear all right and take food readily. 

Nore sy Proressor Bairp oN FuNGUs.—When the carp are taken from their 

winter quarters for our spring shipments there seems to be a general tendency to the 

development of the ines. It is prepay ly due to the abrasions produced in handling, 

one eolor Rea specimens Daas more closely Aes tne aeeerce ‘of Tein ne 

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 ata 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 

small-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 
carp 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 
Krie 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 
(Prince, 1897, p. 35): 

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 in a 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 simallpox in carp, 
whatever title he might use to designate it in other species. 

It remains now to consider certain enemies wliich 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, Bs 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 

a The disease here referred to is apparently due to one of the Myxosporidia called by Hofer (1896, 

1896a, 18960) Myxobolus cyprini. This appears to be not uncommon in European carp ponds, but I am 

not aware of its ever having 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 
earp 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 cf 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 cecasion, 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 afiirm 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 elostoma (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 ©. 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 aquatie, 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.” 

dIn 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.] 

ad 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. I had no means of determining 
how many oi 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 1894 
(1396, 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 
bas been searched to find words strong enough for its condemnation. 

This state of affairs has, I believe, a very simple 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- 
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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 possible 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.” 

It 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, 1903, 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, etc., and thus ruining good duck-shooting grounds; (3) that the carp eats 

the spawn of other fish; (4) that the carp eats the young of other fish; (5) that the 

carp is of no value as a food fish; (6) that the carp is of no value as a game fish. 

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. 1tso 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 
21st, 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 Sag¢ttaria 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 

‘ause any damage to plants along the river bank.” At Muskegon, 
according to Mr. EK. 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 

Noveinber 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 a rather 

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 S. 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, assoon 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 1893, 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. E. 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, Oreg., 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, 
larve, 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 oi 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. 
Ii 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 cov- 
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 advanced. 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 ismore 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 féw 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 bave 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 



594 REPORT OF THE COMMISSIONER OF FISHERIES. 

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. 395) in the paper that has already been quoted. A number 
of sea lions put into the lake apparently did the work very eflici- 
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 1895. 

Iam 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 be 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 
larger 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 headings: (1) That carp eat 
the spawn of other fish; (2) that carp eat the young of other fish; (8) 
that carp prevent the nesting of such tish 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 (S#/zostedion, commonly 
called ‘‘ pickerel” on the Great Lakes), or perch (Perca flavescens), or 
trout; nor do I know of specific complaints of damage to the herring 
(Argyrosomus), sturgeon, or the true pikes (Esocide, ‘‘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, the decrease 

of certain other fish must be due in large part to the fact that the carp 

devour their spawn. What I wish to point out is that while the two 

remises 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 

arp; and, second, by the finding of the spawn of other fish in the 

a With regard to the perch, at the thirtieth annual meeting 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 the 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 larve, you destroy the minnows, and the 

perch have no minnows to feed on, unless they can eat the young of the earp, which they do not 

appear todo, but the black bass will eat the young of the earp 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 illi 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 3 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 bullrushes, 
each clump usually radiating in long lines from a common cer 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, etc.—and was succeeded 
by wet, marshy, grass-covered ground. The bottom here was largely 

al believe these were the small-mouthed black bass (Micropterus dolomieu), though I find no record 

of the species made at the time. 
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soft, and black on account of tae 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 nearshore which 
started out in that direction. A fyke-net was set with a view to inter- 
ceptiny 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, 2 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 Barrier. 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 aiter 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.@ 

* * * * * * * 

The Prestpent [Mr. Dickerson]. 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.S. 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 
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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 
a small perch (Perca flavescens), a related form sometimes known as 
log-perch or hog-perch (Percina caprodes), and a small minnow 
(Notropis whipplei *). All had their mouths and gullets crammed with 
eggs 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 Mlinois, 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 ine 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 
smaller fish, for two or three cases have been reported—one where a 
carp ate some three minnows that were confined 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, | 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 

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 I 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, 80 to 40 em. (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 
ease. 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, 1886, 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 iiner 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 ‘‘is 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 Europe, and special precautions 
are taken to avoid 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 
favor 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. Soc., 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 seems 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 saft 

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 but a 

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 seup 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 

of 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, it is 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 find 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 1893 
(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 

Jeaf 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 

as may 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 in a 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. At a 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 

aThis menu 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. Iam 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 isa 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 that in some parts of Europe ‘‘ the palate, commonly termed 
the ‘ tongue,’ is considered a great delicacy.” 

In common with numerous other fishes 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 ot 
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 Insect 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 larvee. 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 larve 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 larve 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 

presence of carp has recently been suggested in a bulletin by Doctor 
_— = omens = 

atin February and March, 1904, I had similar opportunity to observe the efficacy of fish in keeping 

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 larve 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 (/usciola hepatica) which produce the disease 
may be destroyed by the carp while in a cystic state (cercariz) and 

attached to the leaves of grass or while they are in their intermediate 
host, the common fresh-water snail Limnea. 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 tne 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 Masciola 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 Zimnzza has been actually 
identified in the alimentary tracts of carp, there can be no doubt, as 
Doctor Evyermann 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 algz, etc. (Report United States Fish Com- 
mission for 1900 (1901), p. 57). It is possible that small carp would 

F.C. 1904—39 



610 REPORT OF THE COMMISSIONER OF FISHERIES. 

make excellez:t 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 ina 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 

aThere 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 as I 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 alength 
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. m1). 
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 impossible 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 directiy, 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. m1), 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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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, 
andmarshes. 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. So 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 seale, 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 ona 

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. Avs a 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 from 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 8 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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ol op Fy one! Ue 

“‘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. 
“Rowe 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. 

. Sei tome WD 

‘‘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 

Comunissioners 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. 

SS RUE) Ve 

‘““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 to such 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 shali be mailed or delivered as aforesaid on or before 

the fifth day of each month. 

‘* Rue 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. 

‘Rue 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. 

** Rue 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 (wall-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. Thusif 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 thea 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. From 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 3 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 illinois was more than four times that from any other 
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 

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 113,387 pounds, worth 

$6,654. 
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. 

a Although the Lake Erie and Illinois carp fisheries had not become established at this time, these 

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): ‘‘T have sold several hundred pounds of earp 

during the past autumn in the New York market, the commission merchants getting 15 cents a 

pound for them. Iam 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: 

Pounds 
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Maram Oliod sche ee SSS. MR) inka ele pence nea eet eee “. Sonne 
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‘Total: forteasterniend,of lake 2355-24. 2 ee ee 229, 002 

Total torilake: se) soe 8 SR ee Soe eee ee 4, 598, 090 

The price paid to fishermen for carp varies from about 30 cents per 
100 pounds in the spring months to 23 cents per pound in the winter. 
Taking 14 cents per pound as a fair average, the value of the carp 

catch of 1900 would be $68,971.85. 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 catch 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 Illinois 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; 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 
carp 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 saye 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. 

alt 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 

same rate used in estimating the value of the Lake Erie catch above (13 cents) the Illinois River 

eateh 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 itis 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, ina 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 successful: 

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. 

Tt 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 i8 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 brandling. 

In Germany the ‘tangler 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- 
cans 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 England 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 
carp, 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. 5S. 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 ail 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 stiif 
mush, and then working the ordinary cotton batting into it until it becomes hard and 

stiff, 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 
hook 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 

little 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 carp 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 heayy 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, Il.]: 

‘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 landing the carp, and says there is no finer sport than fishing for carp. This man 

uses partly boiled potatoes altogether and is very successful 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. 

With a 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 matter, 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- 
can 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 oi 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 I visited last year. In Hesse-Cassel, 

Hanover, Oldenburg, Mecklenburg, and Holstein there are also many hundreds 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 valieys, 
and by the aid of dikes, and are commonly fed by small 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 flows 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 2+ to 24 pounds. One reason that the 
young fish are reared fora 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 acecommo- 

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. 11).¢ 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 some 2 or3acres. 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 tie 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 2% 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 1t comes time 
to take the fish out, as the places are not adapted to the use of a seine. 
In some cases the embankment 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 from returning to the larger open waters; but this was of 

ae 

aA photograph of a carp pen similar to this is shown in the Illinois fish commissioner’s report 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 probiems presented 
are very different from those met with in the buiJding 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 asthe 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 excayated 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 
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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. m1.) 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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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; c, engine 

house; d, d’, water elevators; e, inner embankment; /, chute arranged for carrying water either into 

dredge cut (g) or into central area (k); g, circular dredge cut; h, outlets; 7, dredge cut from river; 

j, outside dredge cut; k, central area (water 1 to 2 feet deep); 7, 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 fect 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 init. 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, as 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 tisherman 

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 
other 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, 23, 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 items 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. 

CONCLUSIONS. 

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?¢ 

aThe 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 as a 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 introducticn 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 ponels, 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 carpisa nutritious and healthy food fish, but there 

is a doubt whether they will please the taste of the general public who have been 

accustomed to the taste of our nativefish. 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 Illinois 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 multitudes with cheap yet wholesome 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, 

tT Fe 
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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, ete., 
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 Illinois 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 (/ascitola hepatica), and of the larve 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? Howcan 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. Ido not wish to pose as an advocate of the carp—I 

preter 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. JI 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 but 

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 Gulf 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. 

Karlier 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 VY, Vol. I, pp. 755-769. 

Report on an Investigation 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, with introduction and description of fishing vessels by 

J. W. Collins. Report U. 8. Fish Commission, 1887, pp. 1-333. 

The Fisheries of the Great Lakes, by Hugh M. Smith. Report U. S. 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. 315, 54th Cong., 2d sess., 1897, pp. 1-178. 

Fisheries of Lake Ontario. Report U. 8. Fish Commission, 1898, pp. cLu—cuxxv. 

Statistics of Certain Fisheries of the New England and Middie Atlantic States and 
the Great Lakes. Report U.8. Fish Commission, 1898, pp. cuxvi-cuxxv. In 

this report the figures presented relate to the fiscal year 1897. 

Statistics of the Fisheries of the Great Lakes. Report U. S. Fish Commission, 1901, 

pp. 575-657. 
GENERAL STATISTICS. 

The number of persons employed in the fisheries of the Great Lakes 
in 1903 was 9,833, including 1,249 on vessels fishing and transporting, 
6,384 in the shore or boat fisheries, and 1,700 engaged as shoresmen in 
the wholesale fishery trade and in other occupations in connection with 
the fisheries. In the fisheries of the various lakes the number of per- 
sons employed 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 which 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 

smali decreases in the other lakes; resulting in a total decrease of 337. 
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The amount of capital invested in the fisheries and related industries 
was $7,474,422, which was apportioned among the lakes as follows: 
pe $596,322; Michigan, $3,489,187; Huron, $851,639; St. Clair, 
$239,885; Erie, $2,196,397; and Ontario, $100,992. 
The fanseene included 206 fishing and transporting vessels of 

3,846 net tons, valued at $690,450; cutfit of vessels valued at $155,25 
3,170 boats and gasoline launches, valued at $317,060; tishing appa- 
ae used on v eae and boats to the value of $1,322,570; fare and 
accessory property valued at $ 2,869,607, and cash Se aoe 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 eee. The investment, as compared with the returns 
for 1899, has increased in all the lakes except Lake Erie, the total 
increase rye ae 
The products of the fisheries amounted to 86,194,817 pounds, having 

a value to the fishermen of $2,745,501. The yield of Lake Superior 
was 13,205,013 pounds, valued at $343,671; of Lake Michigan, 33,579,- 
498 pounds, valued at $1,090,550; of Lake Huron, 14,455,209 pounds, 

valued at $450,318; of Lake St. Clair and the St. Clair and Detroit 
rivers, 521,941 pounds, valued at $21,594; of Lake Erie, 23,188,556 
pounds, valued at $780,015; and of Lake Ontario and the St. Lawrence 

and Niagara rivers, 1,244,600 pounds, valued at $59,353. 
The principal ge taken, and the quantity and value, ineluding 

fresh, salted, and smoked fish, were: Herring and chubs, 32,157,329 

pounds, $815,428; lake trout, 16,131,938 pounds, $722,525; suckers, 

6,694,040 pounds, $121,576; yellow perch 6,201,723 pounds, $139,670; 

hee fish, 3,813,259 ee 993,479: blue pike, 4,981,492 pounds, 
$191,386; wall-eyed pike, 3,076, v3 conn $168,284; German carp, 
4,937,643 pounds, $71,285; bluefin white-fish, 2,729,968 pounds, $83,- 
749; and saugers, 1,940,355 pounds, $47,697. Menominee and long- 
jaw white-fish, eat- oe and bullheads, sturgeon, fresh-water drum, 

and various Oe species were also taken in considerable quantities. 
Since 1899 the products have decreased 27,532,423 pounds in quan- 
tity, but have increased $134,062 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 

ees 

ese. oF See eel eee 
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of the products of the fisheries of the Great Lakes in 1903; also a 
eomperison 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 
im 1903. 

How employed. Superior. Michigan.| Huron. | St. Clair. Erie. |Ontario.}; Total. 

On vessels fishing ........-..-.. 169 362 Hil el sees ake 621 8 |. ky2H 
On vessels transporting ........ 6 2 RG) ae ee 12 2 
In shore or boat fisheries ....... 613 2,077 1, 450 303 1,591 350 | 6, 384 
MMO LOSHVEM! . © disiiaceoe -i--aeaeeees | 130 800 187 52 503 28 1,,700 

BRO GeuleS soe Rhos ect ore 918 3,244 | 1,704 355 PTA: 388 | 9,333 

eIneludes St. Clair and Detroit rivers. bInecludes St. Lawrence and Niagara rivers. 

Table showing by lakes the apparatus and capital employed in the fisherics of the Greet 
Lakes in 1903. 

Superior. Michigan. Huron. 

Item. ; rea ae ; 
No. Value. No. Value. No. Value. 

NESS Gl MPT Ses Solar ene ocig eects esas 20 | $68,700 64 $154, 100 8 $24, 000 
BREMUUR AOE a om Deis cra.c Siasesttelcioe = a2 syocinsa otalors aver SOB oansaccaes EY ERG. ease 1 Sea eee 
(OYDTNET), at es reer ae ered Rs er en: OO GR | one tise 9 Geneon 10, 795 

Messels transporte... o-j-s22 00 ccganensenae | I 7, 000 1 1, 900 7 21, 700 
1G MR ee enc cicoccle Soe Coe eM eC OOEe ISU races eeee 1O|locestecséoece Giallgesecssscc 
COCHIN BETS A EE Orci acl pee Ghee ei emer ome mee ae BOGE Ne aerate TRA eat eee 2, 200 

TBR ERG alr a cle. Soe ues. cts SUS chelate 322 | 20,528) 1,298 144,854 | «606 45, 173 
Gasoline launehes) 1.5 35-2... sen cise nels ose 39 BA GO) 1-55 a2. 0: ctwinsl ete fascia stoeterevere 22 22, 550 
Apparatus—vessel fisheries: 
EROMPERCLMGLS Lc, Sensis yeyeratciecteetepalate, ates apa Ne reyahs ats | mapmoeeai eke | Mieke nimi ah 5) OOF oe Separate ere 
Galiltataa eee ese eek ree pie es | 4.455 | 68,588 | 27.770 167,760 | 2,222 25, 625 
IDES een eC EEOC OE SEE CAOn SEO eee Rer Reese ES Roe hCe | SeaeEe re cel sReensae 1S ARERR oleae ooC!o 

Apparatus—shore fisheries: 
Pound nets and) trapmets... a2. seee ce 218 27, 793 975 198,085 | 1, 685 176, 495 
Grulla hae at s.cce mie cease ore ep ee eye ats acinsre 5, 714 63, 700 | 20, 875 101,994 | 3,907 25, 901 
SGUUGS eer cies te saniecinionis ise cc sie es aetacmese peice 8 335 44 2, 384 18 608 
FEIGREMELS in socsnc ia aiaiela ata aiee ed ciecige ce uace 25 250 | 2, 561 32, 395 443 12) 583 
RTE eer le ae Sere ee SR wa Ae eS ore Pere pacers Pl ne DRY. <3 i aoe Pees 183 
(Cheeni cats] 01% 0107. Dee Re Re Scere ECE er Rite CrCnree Coeeerccl Serre seit 4, 560 K, LOOM =< cS 52) teeaeeene 
OUberapparstos <a. '-.se see sete ee aetess see omens 268 iss oeee UA Nain ee f, 211 

SHVOLONPLOD OLUY ty seteisise ete cies alle necro Aste | eerie TO WR BPA Re Seee 1, 24k; BOOT 2220 387, 115 
Gasca belies acec.2lee 2 ces ae acieccmee oem cis saflecsemia cele U7 (0,0 eee ee 1, 352; 450) |. 2-2-2: 95, 500 

RSA SE i Bis SA PE ao Et Abe PE Aare FOE ae 
TiS, Ie are ae ei Ae ees ee een fo? tee Gav, Go ule Be eee 3.480; EGP os ses 851, 639 

St. Clair.b | Erie. Ontario.¢ Total. 
Item. | 

No. | Value. No. Value. No. | Value. No. } Value. 

Vessels fishing sso. .ssec22 2 2the sen eoe ocftace acess 100 | $3538, 650 2 $4, 000 194 | $634, 450 
PUReRON USES Cy nee Se oto aie wits cla cctae! of steiaievareccra,< IMS COIE Sao oeieeee DOD seeeseee SHUT aeeenacdcte 
(GYR «5 OE 2 ee en | a | aera eae 57.998 | SIG eee 147, 402 

IMESSGlaginems Oru Pp yen ne eo serge ol sane dine wets ce 2 25, 600 1 400 12 | 56, 000 
BR OWERTN cL Crema teppei is re ae sissies afisle ane sce AGT eres AD etapa ante S40) ot ease Se 
SUVA Tes es Se ae Ree eee tel | eat Nel Nplate ae, eee ea 4.500 |...2.- BON esiemeeees 7, Sb4 

cata ee ete ies foe tole 150 | $3,250 467 22,908 | 226 | 7,497 | 3,069 | 243, 410 
Gasoline ammehesh 5. eee ance ise ol Semeaieces 39 26, 950: | 5 | 3,000 101 73, 650 
Apparatus—vessel fisheries: | 
CRU c tawetr eres Sete ek tesco all cen pate Meyer ee rare |e eee | en by pees Sone eet ences area & | 925 
GI mMietis sat eae saaeas cae ciow cmne |e eras sfecaececas 28, 755 143,115 |} 620 2,920: } 63,822 | 402,958 
LGN Tete SSSI Re ee nee aa | ei einer aed be vis ato | ie ae ey ae cee A ee |e ee ee erate ae | 1, 155 
Other apparatus s.0222 te SoS o esis ese |e arenes 70 Pa 0 ete jgonase coc 70 210 

Apparatus—shore fisheries: 
Pound nets and trap nets......-.|-.---|.--.----- 1,469 172,805 | 176 9,945 | 4,523 585,073 
CHT Saves oper eres Ree aim ge WE | 6,356 37,466 |1,176 | 10,942 | 38,068 | 240, 003 
PINS ce wae en es foes ele eatiestetayars 6 8S0 110 8, 040 8 | 205 194 12, 462 
PVIKe nets hose aoe tien ceuiceremaine eee hvonmcSale 307 16,490 | 509 7,161 3, 845 68, 879 
ERMRES Ry su stiee se aan ae semecsesloese = Ble lisa sass WRK) |e ate LD, S2G Satan | 6, 056 
MIS MUN SIMA EMIS. - 2 fee eine ce oe = shee ome (pods|ibee cosa |qecarectcoe 6 600 6 660 
OKs POtsts<scas soc ct cee ee calle tem [Us aec camel Sooo acs eerie weana fects leet sae cc 4, 560 1, 100 
Other apparatis. 225... 62622--2-c|--2- GB poceene Pie, Repo EG |e seecee - 3,149 

SHORE PLOPCLtWoas co race nece nciteseeepocsto 144,805: }-.--.--2. 919, 635’ }.-..-- 23, 220 }....-...| 2, 869; 607 
ashe Capital Maecesas secemeceee ne tellers ee SBRO79N tasaeacee 406, 750 |....-.- 29;,000: |..-.. 2. - | 2,119, 479 

fen en a | ne 

Motel ee cites ctiocisemiciee seals Jereee 239885. lsc ansina PEO SWE |\laetwisie TOOS 9923 | Fae ereilon | 7,474, 422 

aIncludes 5 steam tugs under 5 net tons, valued at $4,600. 
b Includes St. Clair and Detroit rivers. 
eIncludes St. Lawrenceand Niagara rivers. 
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Tabie showing by lakes and species the yield of the fisheries of the Great Lakes in 1908. 

; Lake Superior. Lake Michigan. Lake Huron. Mean) 

Species. a peek eae ty 

Lbs. Value. Lbs. Value. Lbs. Value.} Lbs. | Value. 
| | 

ipa ckabassyiee sce sacisse ce | eoecee est ahseeaee 5, 577 by OY a ee ee Se acllsecaarccllscconas 
Buiialoshishe cd. see an eae Rosen eee Se ee eee 1, 202 BON ome Reel arora 800 $2 
Cat-fish and bullheads.... 588 $18 64, 420 2,048 155,826" |ifo, 444 eee eee 
DOPShyOrsDO WAIN es See eee Se eeemes lee cement cee leo cemeeee 16,191 297) oS sad nee See 
UNIS Sere aase oys acre Sitios wine Seva cise nic iaietea Sees 727 56 SPATE 58) |S ace eee 
Mresh= water Gan Ss sntscnjoleormsie sso (cece 41, 650 666 47, 426 309 | 10, 200 126 
GermaniGarpe tes sacn se eatcllsat ees accel see ase 535, 080 8, 889 37,491 954 |102,000 | 1,812 
Herring, fresh ...........- 4,307, 422 | 36,566 |b4, 378,867 | 106,973 | 1,144,094 | 14,561 |....-.-.|..-..-- 
Herring, salted ........... 435,883 | 9,118 | 9,487,100 | 240,163 | 3,496,233 | 68,141 |.......-|_.---2- 
Herrin eas Olke caer yee ee wee en | yn watts 2, 650 212 640 40' i200 eee eee 
TIN SHOT Maw, Vier AneSN) sence aa- oe See seca 119, 505 1, 509 80 | 2) )||-ferwcerstefore eres 
Mine Onlawiyers Saltese. so emee ae = ae|| eee eels ) Bie eaarecisieate | cards ats si Seeeae cel eee eee 
ANT TATR yy Soe tee ae rele, see exit cella ea (ool A Ahi ena ea [ta i Le | eee [ees 3, 000 800 
ROVE Ice a Vee eke ote a aerate epcrate | ayate ays elias eee) etl lspe rete cle aie 420 | 24 | 3,000 405 
Pike and pickerel, fresh -. 10, 866 218 90, 634 5, 205 145,407 | 6,980 | 20,200 | 1,185 
Bilkeran ai plekerel salted. lees sell eee eee ail aicemneiee eee eee eee 1, 616 80) |s-c.seeeeloeeeeee 
Pike\perchi (blue pike), 222 | osan. seen. Sen cased |e sacs Wececa|e cas ae aloes saa aeaios cine lle eee cle | aeeeteeiae | eee 
Pike perch (wall-eyed) .-. 93, 831 3, 451 216, 483 11, 765 | 1,598, 674 | 89,992 |250, 650 | 12, 954 
Pike Perceh ((SHUSET)” .. 2. se ss ase ee we ee de ces se eshte lees cell Sew cles care force = areieeeell ee Geen eee ee Eee 
ARO CKAD ASS Same eisiars et wie ae Sl nee oe nee me) Reese | ae Rc ere ral rare te ee ee 110,575 | 3,286 | 3,700 185 
Sturgeon 54, 850 3, 408 34, 047 2, 162 8, 725 569 
Scurseonscaviatens sae seen lsceeeeeee al eceeeeee 1, 570 1,131 296 241 73 60 
Suckerssfreshisccssjcssse-- 48, 54 724 | 2,183, 776 27,531 | 2,061,578 '| 48,974 | 82, 900 1, 027 
Suckers, salted............ 1845747 1) 25199) 7882765) |" 7,781, |b 628576) 25886) eee eee 
(SOTO Tae at OS er Sees ane Pe RR ee ee Cecio olboeeeotaue 42,482 |} 1,066 | 6,500 325 
Mrouib ir eshiteseecicceec ses 4,190, 742 |157, 096 | 8, 955, 423 426, 212: | 2,086, 880) | 995.386) 52- see leemaaes 
POU, Saved jeses saisieel= == 764, 088 | 33,795 98, 876 4,219 21, 752 IBS| Son8 Sosa Seema 
Trowtysteelhieadmeaece sea lee ose eens | eeeeeeer 169 D7 ease, aseeha le eio)) aerate eel See eee Sener oe 
\WAGUIIIES OSes Ape oo aaa eeae SSS se ctac un aaacuaer 400 1 | Mtns (SamereaG lsogcaccall>oosaec 
White-fish, fresh.......... 747, 499 | 38,985 | 1, 850, 032 111, 403 654, 362 | 40,679 | 25, 591 1, 904 
White-fish, salted ......... 46, 523 Te Bi 122, 212 7, 246 38, 101 1 B27 2b eee eee 
Wihite-fishysmoked(e-2e2ccescseeeseneiseeeceee 350 Son leases Veale sielomemleee Slee coe eee Meares 
Wihite=tishsGa vias oe oy |'S. ce cr nomen ll eee See [le ate tieter ate teres lees cere ee 400 46) |e ecole 
White-fish (bluefin), fresh.| 2,033,522 | 56, 512 631, 664 24962) |Saisjavcre estore) Sele ee el elena tel eee 
White-fish (bluefin), 

Salted ssa teseitcisekieieee ies GUS 7BQN Go: DEBT had Seceie tare ells mrsteie Seieie i] ete See srmrsserel fare re ste rel are eee | ete 
White-fish (bluefin), 
AMMO KC Oe see tees asa Soeig erase ames 38, 000 800 His tesa te book ah ell eeeeeee eeeeeete 

White-fish (longiaw) ..... 290,575 | 4,810 186, 505 7, 809 74, 400\.1) '25\672))|\Sesoe see eeeenee 
White-fish (Menominee), 

FigOG] Dees aD eee 13, 919 334] 119,834 8. 8681I|.| 156; "700! || 35926) Sane See 
White-fish (Menominee), 

Salted es cuee acc sie eae 1,675 67 144, 425 6, 384 283\75D) || BQO cece | Seer 
Yellow perch, fresh....... 10, 165 101 | 3, 292, 260 62,910 | 1,911,002 | 44,826 |} 4,660 230 
Wellowsperchy salted essa. 22 2=see |e se 21, 128 B81: os cots sms s c|leeeeaieecll tieeeeeee Semen 
Cra whshy use e sie a sete ces | Mec oes ce Sal etetecwisice 244, 464 7,897 |cvlosk wea See sac temalechieeeee eee 

Mota eae ete wee 18, 205, 013 |348, 671 133, 579, 498 ps 090, 550 |14, 455, 209 |450,818 [521,941 | 21, 594 

Lake Erie. Lake Ontario.¢ Total. 
Species = = a 

Lbs. Value. Lbs. Value. Lbs. Value 

IBlaieks|DASSiise aise ciseis sss - 4, 825 $387 28, 335 $1, 813 38, 737 $2, 694 
IB tiitall O=tishita se eten cys tes sacl seis oie SEP al loc oahs eee hiesel| Sh siden eine el om meet eee 2, 002 45 
Cat-fish and bullheads..-. 181,775 7,471 349, 224 12, 903 751, 833 27, 884 
Dog-fish or bowfin ........ 1, 062 (ir) Rane eO ASS aol Eweronaeesc 17, 268 303 
TE CL Seana eels Moe aie eee ee aie ares owes eeGills ate cremree ter: 73, 595 4, 23 75, 533 4,347 
Fresh-water drum .......- 642, 445 4,513 4, 300 86 746, 021 5, 700 
Gemmanicanpae se -eeeaee 3, 546, 752 59, 198 16, 320 432 4, 237, 643 71, 285 
Herning. sineshe ace -eeeee s 8, 788, 625 333, 844 105, 315 5,170 18, 719, 323 497, 114 
ELerrin eM Sallie Wiser ae acl e cesta cle setae | eerste cels 16, 000 640 13, 434, 716 318, 062 
ET ENGIN OF RIM OKO Meee Ss a alley Se Se al acto e elercictatel | eoareiviaie eee ial terme siete eae 3, 290 252 
Ling or lawyer, fresh .-..-- 18, 693 99 600 18 133, 878 1, 628 
Tiiiayss orm hyayeie, Comite ly sal bmoocosnonndoll-sbagssaasaqilaooosadesass| |[oacuosSoce as 900 18 
INT dhaYO\ EEE cane CHAR An aed] GE Seer er beorc trnoeacee oad tee ca tenceed| Goosacanucsc 3, 000 800 
ANT ESN ees Ube Bn a ee Meee eer ot ee eee oAcie sare racereen|asoccorenccc 3, 420 429 
Pilkeanadipickere)s treshies| leans e mene |apeecueeesee 31, 359 2, 080 298, 466 15, 668 
Pikevnadipieckerels saltedls| sesso. sel nese asseine | aateanisieniee wens Soe ar ee 1,610 30 
Pike perch (blue pike) -..| 4,915,357 188, 033 66, 065 3, 303 4,981, 422 191, 386 
Pike perch (wall-eyed) -... 908, 484 49, 462 8, 025 650 3, 076, 147 168, 284 
Pike perch (sauger) .-..--- 1, 940, 855 AT AGO? |e athcepsieeros oe See eee 1, 940, 355 47, 697 
IROCKSDASS = oweceasowee cece 1, 005 21 Pad aks) 321 137, 399 3, 763 
SiUTe COM meeeeerecciee sees 294, 226 21, 586 213, 590 11, 504 618, 575 39, 794 

aTtneludes St. Clair and Detroit rivers. 
bThe herring catch of Lake Michigan includes chubs. 
ec Includes St. Lawrence and Niagara rivers. 
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Table showing by lakes and species the yield of the fisheries of the Great Lakes in 
1903—Continued. 

Lake Erie. Lake Ontario. Total. 

Species. = | 
Lbs. Value. Lbs. Value Lbs. Value. 

Sturgeon caviar........... 5, 877 $4, 894 12, 505 $6, 897 20, 323 $13, 228 
Suckers. fresh... 2..-.5---< 721, 089 8, 695 99, 060 1, 809 5, 146, 952 88, 760 
PSNDKCIRLEG ASE, Sta hat e¥ A a eee | ane a es all ty pr IIe eo ee 1, 547, 688 32, 816 
SUMS Meee sets we ciance mes] 1, 200 8 34, 089 452 84, 271 1, 881 
Pirouneires meas 42. fale fesse | 15, 127 800 4, 050 279 15, 252, 222 683, 773 
Trout, SMIGEM Saeco Sos sal sloem oe siepionl| ace ae cnienel leeeinienietrtne lnactane ates 879, 716 38, 752 
PINOUSUECLO CHG wo can fells eenic seat aril Sraeto ore ie el ete Spetete re tia eel |e le eroeee 169 17 
White [SEI aes eee mel 27, 651 940 2, 000 40 39, O51 995 
White-fish, fresh .......... 302, 805 22, 988 26, 584 Pep ee) 8, 605, 673 213, O81 
White SI Se ILO) = en oe | epee eee Sree ni | cate pars cesar tele hk rea Sie ya| el a enya caters a 206, 836 10,310 
NVIITE AS he sm Ole Ges. el epeterarcreeoas aici Acie ere lavetstallS cre parsers [get yereva sire 350 Bia) 
Byinite: Hehtcnutare wens gen naMueene erscl Ete mes MP ha tle ll siciae = |UEA O aike ten 400 46 
White-fish (bluefin), fresh. Be Sree iate sell cine aC area ce eels eteveeicint= a bsteiseinats cae 2, 665, 186 81, 074 
White-fish (bluefin), 
SHULL oan ese ase eae ml Ris size Satna aves ie Seine eel aloe mcere eee 61, 782 Qano 

White-fish (bluefin), | 
TEU Cpt are rei ora | ae ee errs ENe tea te rolarel| tele ooo chs anc Foetal laye wrecinn Sterote tats 38, 600 300 

Whitest Shy Wome yalw Ween sal som ence ceesticellee ars Sere stems eigee Sette we Sell eeee See 551, 480 15,291 
ee fish (Menominee), 

RES Lepore ere ee eer | oes eae rciellis Se ee ee < ie | See ei) el merce TAN 250, 453 7, 628 
White. fish (Menominee), 
SECC Cee ase ee cee aie tire cil nisciariaiere tie pata ls atais areata aval en Se ier acee all soe a omieees 174, 855 7, 712 

Yellow perch, fresh....... 830, 408 27, OUL 32, 165 4,271 6, 180, 595 139, 3389 
Welllongy jocelal, sEMeaOl. Coe 32/5 posoesasass|pobaadonoses||zosevosedesclSocmanaseoee 21,128 331 
(CHEATS 3 2 Set eat Eanes) O05 ARR Ree a 1 ea ee | |e ee ne 244, 464 7, 897 
TROLS Se Guu See Cee Ge Dean be SCE DES aeE Ses lbaeeeetneeore 500 250 500 250, 
A TGLEOS Says ew oes c= Cees 45, 800 DOU asters sects oes | See ecie esi Se 45, 800 2,372 

UNG HES Seer se aacse 23, 188, 556 780,015 | 1, 244, 600 59, 853 86, 194, 817 2, 745, 501 

Comparative table showing the number of persons employed in the fisheries of the Great 
Lakes in 1880, 1885, i890, 1898, 1899, and 1903. 

Lake. 1880. 1885, 1890. 1893 1899. 1903. 

SUOMI OM ioe leresners cla wists nis cisisisieie Sie sisiaee ase sieie 414 914, 653 916 613 918 
IN DR6I MUO ee Cee el Gee ete eee eee ee 1, 578 3,379 2,877 8, 928 3, 255 8, 241 
MIMO Mase ets eis cS aise cee ses eee eee wess 470 892 726 944 1, 241 1, 704 
UGG eee ee saan ames cciceraieits 356 272 611 529 442 355 
IDG sce oeee ogo Heae crc HDC BEC EE Carn oe 1, 620 4,298 4, 482 3, 622 8, 728 Pall 
(COMIMIA UE Seen BAROOe OD ORRe TAC EASoCACrSe 612 600 389 241 391 388 

ROH cee (AGERE icu a eR eer ete 5, 050 10, 355 9, 738 10, 180 9, 670 9, 333 

aIncludes St. Clair and Detroit rivers. 
b Includes St. Lawrence and Niagara rivers. 

Comparative table showing the apparatus and capital employed in the fisheries of the Great 
Lakes in 1880, 1885, 1890, 1898, 1899, and 1903. 

Vessels and | Pound nets F ra h shor é 
Taeevanicl boats. and trap nets,| ill nets. Seines. Me eae Total in- 

year. tus, j|and cash Wests 
No. | Value. | No. | Value.| No. | Value.| No. |Value.| value. | capital. ; 

Superior: 
SEs oasapoce 161] $26, 240) 43) $14,950) 4,680) $25,280} 32] $2,010 $200} $12,700} $81,380 
MSS o ys crerepetetsiate 519} 100,735) 230) 67,520) 7,557) 78,082) 43) 2,920) 1,155) 177,521 427, 933 
USO Oe eee a ot 328] 85,275) 140) 34,435) 5,974) 63,476 19 955} 2,763) 179,778) 366, 682 
HS OS Beenie 447; 139,035, 276) 63,415) 8,899) 87,680) 14 500} 1,565, 209, 512 529, 024 
899. crcc2- 20 315) 69,045) 162) 25,820) 7,229) 99, 283 1 50} 1,058; 167,023) 372,083 
LOO Sete aae eee 378} 141,109) 218) 27,793) 10,169) 127, 238 8 335 815} 299,032) 596,322 

Michigan 
TS80R Se. ees 836} 188,375} 476] 185,425} 24,599] 124,740} 19} 2,040; 1,455) 104,100) 551,135 
IseBeoeaasaos 1,402} 368,326 715) 258,840) 58,516) 326,902) 87| 6,950} 138,457; 788,356) 1,757, 831 
USG0 Re se-.5-: 1,102) 266,331; 844) 244,880} 40,896] 215,914) 30] 8,480} 18,460) 693,159) 1, 437, 224 
ABO SSE memes 1,549! 357,987! 785!) 181,385] 64,232) 852,084) 28) 2,520} 27,863] 1,092, 219) 2, 063, 497 
UGE Oop aeaceas 1,178} 281,968 805) 186,349) 49,857) 288,395} 11 510} 29,285) 2,087,829) 2, 915, 241 
190SESececenc 1,363] 886,396, 980] 198,960) 48, 645| 269,754)  44| 2,384] 37,743; 2,598, 950] 3, 489, 187 
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Comparative table showing the upparatus and capital employed in the fisheries of the Great 
Lakes in 1880, 1885, 1890, 1893, 1899, and 1993—Continued. 

Lake and 
year. 

Buren: 

Table showing the products of the fisheries of the Great Lakes in 
1899, and 1908. 

Vessels and | Pound nets | 144 sae h Shor ¥ 
boats. and trap nets. Gill nets. Snes rear eae Total in- 

- : tus, | andeash saat 
No. | Value. | No. | Value.| No. | Value. No. |Value.| value. | capital. otra: 

| | 

| | 

111 #0 905 189 $49,425! 3,360) $20, 600) 28} $5, 600, $3, 500) $3,700) $103,780 
561) 2, 946 586) 113,350 3,444) 35, 333)..... Nencnees | 23,100 140,620) 385, 349 
417} 36.8981 551) 88,515| 2/206} 217665| 6) 600, «7,155! 254/025 408,858 
520) 87, 645 731| 108, 508 4,923] . 53, 071 1 75 3,807; 286,285) 503,700 
539! 87, 585 996) 111, 839 5,676) 54, 884 9 673; 8, 188, 203,989) 474, 953 
648) 126,418) 1,685) 176, 495 6,129} 51,526 18 608) 18,977 482,615} 851,639 

52 8000 eee cel eee 180} 1,080} 42) 6,000; 41,500) 24, G00 40, 580 
215 7, 457 57| 12, 556 23) 160 34) 8, 825 8, 819 218,270 251, 081 
166] 28,775] 34] 9, 450 814, 9,418} 28) 6,240] 5,580) 150,682] 210, 145 
211 13, 728, 91 7, 400 3880, 4, 260 20) 3,025 2, 346 206, 672 240, 076 
188] 3.770 5] 1,050 60) 600} 13) 1,255 915) 46,945] 54,535 
TSI woo HOM eas ete etry eo aaa | sea 6| 890 961| - 234,884} 239) 885 

602) 83, 880) ~- 753) 233,600} 5,775} 22,500) 18) 2,800) 8,645) 168,675) 515,100 
1,536) 298,757) 1,028) 259,785} 22,644] 75,507 71} 8,320) 72,205 847, 564; 1, 562, 138 
ile 445) 520, 033) 1,893) 548,100} 49,320; 169, 515 44) 5,365]! 70,601) 1,502, 750) 2,816, 302 
is 146 44. 227| 1,783) 439,060) 35,3869) 164,683) 47| 4,440) 23, 339) 1,423,017 2, 506, 842 

980) 485, 566} 1,724) 329,500). 41,678) 229,182) 104) 8,390) 19,362) 1,614,677 9 720, 554 
608 490, 236) 1,469] 172, 805) 35,150) 180,581; 110} 8,040} 18,350) 1, 326,385 2 196, 397 

167) 13, 100; 34] 14,000 6, 000! 20, 000 Ghee O50 oteecee 5, 000 54, 050 
467 20, 448 350) 19, 445 4,722| 28,952 69} 38,177) 12,627 56, 100 185, 749 
376) 31,162) 288) 24,577) 2,345) 18,110) 27 656] 10, 861 38,667; 128,583 
We 9,619 77 2,310 1,185 8, 794 7 175 2, 240 82, 250 56, 131 
9891 9/489 145! 6,850; 1,187] 18,674] 24]  420| 7,194) . 38.640] 80,350 
234 15, 457 176 9, 945 1,796) 18, 862 & 205 9, 303 62, 220 100, $92 

1,929) 285,500) 1,500) 497,400} 44,544) 214,200) 148) 20,400) 15,300) 313,175) 1,345,975 
4,700) 868,669) 2,966) 726,490) 96, 906} 589,936) 204] 30,192) 126, 363) 2, 228, 431) 4, 520, 081 
3,838] 968, 474) 3,750! 949, 957) 101, 655) 498,096; 154] 17, 236) 109,920) 2,819, 061) 5, 362, 774 
4, 050)1, 032, 241) 8, 743) 802, 078) 104,988} 670,572; 117) 10,735} 61,160) 3,199, 955) 5, 899, 270 
3,489} 887,416) 3, 8387] 660, 408) 105, 687| 690,518) 162) 11,298} 66,002) 4, 159, 103! 6, 617, 716 
3, 87611, 162, 766) 4,528] 585, 998) 101, 889] 642,961) 194] 12,462) 81,149) 4, 989, O86) 7,474, 422 

1880, 1885, 1890, 1898, 

| | 

pekean d | White-fish.| Trout. Herring. | Sturgeon. All others. Total, 

Superior: Pounds. Pounds. Pounds. Pounds. Pounds. Pounds. 
TESO ences 2, 257, 000 1, 464, 750 | 34,000) \aecese ness ss 60, 875 3, 816, 625 
S8oee sealer 4, 571, 947 3,488,177 824, 680 182, 760 258, 416 8, 825, 980 
ete a aese 3, 213, 176 2, 613, 378 199, 121 47, 482 42, 835 6, 115, 992 
BOS eres cicte 2, 732, 270 4,342, 122 660, 272 62, 052 300, 211 8, 096, 927 
T8990 = ees 693, 191 3, 118, 169 1, 125, 478 4,415 488, 401 5, 429, 654 
OURS See's < 51 794, 022 4, 954, 830 4, 742, 805 18, 137 2, 700, 219 13, 205, 013 

Michigan 
TSSON es -)- 12, 030, 400 2, 659, 450 3,050, 400 | 3, 839, 600 1, 562, 025 23, 141, 875 
Ise a See 8, 682, 986 6, 431, 298 3, 312, 493 | -1, 496, 678 3, 684, 693 23, 518, 148 
US90 FF os ene By 455, 079 8, 364, 167 6, 082, 082 946, 897 5, 586, 041 25, 434, 266 
ieee eabeoe 2, 330, 060 8,216,920 | 11,580, 895 311, 780 8, 308, 100 30, 747, 755 
B99 ease 1, 510, 364 5, 488, 947 | 21,578, 716 108, 279 5, 818, 690 34, 499, 996 

eee. see Se ncle ow. 902,004. 9,049,299 | 13, 863, 617 56, 420 8, 637, 568 33, 579, 498 
uron: 
WS8Os Bec nciax 2,700, 778 2, 084, 500 246, 800 204, 000 1, 969, 195 7, 205, 278 
ie ees hone 1, 425, 380 2, 539, 780 1, 265, 650 215, 500 6, 010, 860 11, 457,170 
1890 a2 22 slike 1, 004, 094 1, 505, 619 2,514, 551 365, 718 4, 666, 399 10, 056, 381 
1893 Fs icrse i 178, 271 38, 489, 575 2, 758, 628 79, 553 4, 608, 311 12, 064, 338 
TS OO Se scign os 592, 308 1, 887, 101 3, 699, 807 30, 497 6, 208, 614 12, 418, 327 

£ GOR ioe oa 692, 863 2,108, 632 4, 640, 967 384, 343 6, 978, 404 14, 455, 209 
St. Clait 

TES eee cects ae Oe rains mectsreteere 250, 700 258) 500 523, 805 1, 850, 927 
1885 =. pal Paes sa—cepseeae 1, 208, 150 227, #80 708° 740 2, 185, 795 
T8908 US sae 238, 764 244, 847 490, 334 309, 008 ite 711, 623 2,994, 571 
SOS rue Dee 50, 950 72, 000 140, 112 54, 106 1, 497, 143 1, 814, 311 
TS OR yas 69, 962 G9NOUS: |e cscecenees 7, 600 431, 650 579, 067 

- IBS Be geabe 2D OO Lulicnectielace well sc aeiem coe see 8, 800 487, 550 521, 941 
Hrie: 
UBS O seis cic 3, 333, 800 26,200 | 11,774,400 | 1,970,000 |} 11,982,900 29, 087, 300 
ESSA rises ee 3, O31, 855 106,900 | 19,354,900 | 4,727,950 | 23,734, 912 51, 456, 517 
1890. occ: 2,341, 451 121,420 | 38,868,283 | 2,078,907 | 21, 440, 812 64, 850, 873 
1893 ose cma 1, 292, 410 203, 132 20, 931, 076 793, 800 19, 747, 907 42, 968, 325 
IU See aoe 2,066, 314 32,024 | 33,427, 797 789,402 | 22,078, 327 58, 393, 864 
GOS creel 302, 805 15,127 | 8, 788, 625 300,103 | 138,781, 896 23, 188, 556 

Value. 
$118, 370 
291, 523 
220, 968 
252, 107 
150, 862 
3438, 671 

668, 400 
878, 788 
830, 465 
828, 611 
876, 743 

1, 090, 550 

195, 277 
276, 397 
221, 067 
306, 381 
308, 078 
450, 318 

36, 273 
40, 193 
73,577 
46. 030 
23) 864 
21, 594 

474, 880 
1, 109; 696 
1, 000; 905 

805, 979 
1, 150, 895 

780, 015 

2 
“ 
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Table showing the products of the fisheries of the Great Lakes in 1880, 1885, 1890, 1898, 
1899, and 1903—Continued. 

Ira « 

Berd White-fish.| Trout. Herring. | Sturgeon. | All others. Total. 

Ontario: Pounds. Pounds. Pounds. Pounds. Pounds. Pounds. Value. 
1, 064, 000 569, 700 611, 217 545, 283 849, 800 3, 649, 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, 140 928, 015 31, 510 

161, 935 15, 482 86, 778 189, 155 1, 953, 032 2, 406, 3832 100, 997 
25, 384 4, 050 121, 315 226, 095 867, 756 1, 244, 600 59, 353 

All lakes: 
ite[S\0) 5 Sees 21, 463, 900 6, 804, 600 15, 967, 517 7, 557, 383 16, 948, 600 68, 742, 000 1, 652, 900 
GSH R aot a 18,344,004 | 12,586,665 | 25,869,458 | 7,147,642 | 35,894,307 | 99,842,076 | 2, 691,866 
TBO ere 2 12, 401, 335 12, 890, 441 48, 753, 349 4, 289, 759 35, 5638, 647 113, 858, 531 2,471, 768 
TSE aoe ee 7, 629, 341 16, 279, 953 36, 235, 981 1, 426, 584 35, 047, 812 96, 619, 671 2, 270, 618 
1S eee oe 5, 094, 014 10, 611, 588 59, 913, 576 1,129, 348 36, 978, 714 118, 727, 240 2, 611, 489 
HOOSs esck oe) 8, 813, 259 | 16,181,988) 32,157,319 638,898 | 38, 453, 393 86,194,817 | 2,745,501 

Norr.—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 Menominees in Lake Michigan and Menominees 
in Lake Huron are included with white-fish. In 1893 and 1899 bluefins in Lake Superior, bluefins and 
Menominees in Lake Michigan, and Menomineesin Lake Huron are included witb ‘‘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 outfits, at $23,731; 3857 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 
capital amounting to $142,700. The principal forms of fishing appa- 
ratus were gill nets, pound nets, and trap nets. he 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 $127,238. 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 $45,684; lake trout, 4,954,830 

pounds, valued at $190,891; white-fish, 794,022 pounds, valued at 
$35,722; bluefin white-fish, 2,095,304 pounds, 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, $224,239, 
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 of herring, 3,617,327 pounds, $33,914; white-fish, 100,831 
pounds, $10,175; bluefin white-fish, 1,660,244 pounds, 647,570; long- 
jaw white-fish, 290,575 pounds, $4,810; lake trout, 1,836,661 pounds, 

$90,192; wall-eyed pike, 80,212 pounds, $2,956, and suckers, 171,649 
pounds, $2,752. The proportion of increase was very large in the 
catch of both herring and bluefin 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 shore. They were in good demand at St. Paul, Minneapolis, 
Chicago, and among the farmers in Wisconsin, North Dakota, Seuth 
Dakota, and Montana. The bluefin white-fish were also caught 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 Apostie Islands, and Isle Royale. The steamers 
at Sault Ste. Marie 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 far as Keweenaw Point, a distance of 60 miles, and 
to the eastward from the home port about 40 miles. At Ontonagon 
the steamers fish about 25 miles east and west of their home port and 
from 28 to 30 miles from shore, setting their gill nets till about the 
1st 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 
chiefiy siscowet trout. White-fish aremostly 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, 
ralued 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 
Encampment. The catch consisted of wall-eyed pike, 32,572 pounds, 
$827; pickerel, 10,792 pounds, $215; yellow perch, 10,165 pounds, $101; 
catfish and bullheads, 588 pounds, $18, and sturgeon, 79 pounds, $4. 
These fish are credited to Lake Superior, and are included 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 varying with the sea- 

sons. Most of the fishermen live at Bayfield, and spend the winter at 
home or at work in the lumber camps. The fishing about the islands 

is prosecuted with pound nets, haul 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 34 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, includ- 
ing Long Island. Of these, 41 were in Ashland County and 15 in 
Bayfield County, Wis. There were 8 haul seines with meshes of 24 
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 80. In 
1903 fishing began about the middle of April and in 1904a 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 to a limited extent. The size 
of mesh used in gill nets is 4$ inch for white-fish, 34 inch for bluefin 

white-fish, and 2% inch for herring. Gill nets for trout and white-fish 
are fished by being anchored on the bottom in from 75 to 125 fathoms 
of water, the best catches being made in May and June. After 
August 15 the fall catch is taken with gill nets having a 54 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 giil 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. 

In 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 hooks 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 
only communication being by steamers and small boats. There are no 
stores or post-offices. 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 cot- 
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 seasor 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: 

a eS ee er, a ee 
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the number of persons employed in the fisheries of Lake 
Superior in 1903. 

On ves- | On ves- : x : 
State and county. sels fish- sels trans- ee ore pee Total. 

ing. porting. . ois 

Michigan: 
PAU RT ess inf te sins siaicte sie. sci mac emit Joe abe See ee WG ewes jest 31 23; 70 
TESS EET yer AR Rt Nee a ye) et (ar gage dn ee Steers cece 8 
(CUS Gla 25 Ree ee ene ees ae ee eae Ese ee aoe Bt pee see 60 20 91 
TE FeO NGS) ny tC tt pa cag en POR nay ee ge tA fel Poer el tal hee Mli CP fan PR SE ee 47 
TSI GIT 66 eo ER RISER AR RO = LAT Raed Sto ed Rieger [etc en ee tteeat OD {|e se seers 105 
Mn EULeM er atin cc wciean Se akionlceee ene es ecineee Des liaee sence see 17 17 57 
ERD MEOW. = ce ts os oa oooh ae ae ree ee mate eee | 16 [oeceeeseee 10 12 38 

——_ =| SS | ——___. 

“TORO get ish s © RR nae ES ee Pee Oo cee ne ee GB ES oeee are | 278 72 416 

Wisconsin: | 
TSS ANG Sn 8 Oe ers ah alee a eee tO el LO Mba cia ore 83 | 7e || 1¢0 
TESS TSG See re eho an Ae ch ree pte ERS ee 86 6 65 20 LPH 
LD pe AACS coos SE IS Ge cea ar Om Catt ge ety ser nt Sa eye pany cn 2) Pa aiclnanrwieste 2 

HG Coulter see aee Gee eek eee ee te oe at Bel ee 96 6 150 | 27 279 

Minnesota: : 
COolea ese ese Ss Sateen Sets Hew scl setae seine Se ellasea ger eelt PEAR YaSae Ol A eeemes| 69 
Ree iN arcana tS Une are, vee ae RCS es acre ale Ne ee Pee aetna ae = OH rains, uae eee ets | 99 
SPM OUIS oe reesei. vasa acie side einige msm oboe bake Seas (i Were AE iy 31 | 5d 

——————— SSS t 

ROUT Te Sry Re ao Of A RC en hg Tel \atto eee | 185 31 | 293 

Meares atailk, Lana Renee hee. Gi AD Ah an ae oF 169 6 | 613 130 |. 918 

Table showing by states and counties the apparatus and capital employed in the fisheries of 
Lake Superior in 19038. 

Vessels fishing. Vessels transporting. Boats. ceo 

State and county. | ee Waikes | a tetas 

~ 1No. aa se Value. of No. nace |Value.| of No. | Value. | No./Value. 
ase outfit. (DABe- outfit. 

| ~ ———— 

Michigan: | 
MAN POT R as ai\clarcles: ace ts Be 2] 120 |$15,500 | $2,300 : 2 $130 | 9 | $7, 25 
IBAA AE ewe bee ace ae [ene clleemzcellecodesdeldoecness paaa 6 225%: | es ees 
Chippewas: 0.54.0... .~ le ES m0] Nya | WL SEXO 0) eT a eh eee fee a SOI) LSGb) |eaees ieee 
PROMO NCOM 255 Sain St GREE bGeodlloacsaons||Sedaance Scolar ace Sonsesel|seaeese 40 2,000} 4 2, 500 
EWECNEWio gt ocicccc enc roadloodeeslincne s6c\lheRaaoae stokin|| setae as srerapa[Gefisyae 50 {| 4,065) 7 | 3,550 
Mbarq@uette. = 5.5.6. : I 33 Gon SHOUOM Is TO. G65i |e oalereacell ese seclaee seer 11 675 | 2 700 
Omron ae OMe. ss2 2.655 2 Doe, mon OOOn aot ek Oh caer |pemameeen |" ber era lee se 1 20;) 3.1) £800 

SRotaieeee ees ue 3 NBN EOOU le Sebou Nenaleem elses eo ciee aeee 146 | 8,985 | 25 | 15,300 

Wisconsin: an | Ne 
Wiahilsnidite ess eee a1 1 9 1, 600 ZO AN eee eiliete es Sieve eeee aioe | aoe ecaee 54 ZUS1O wee 800 
IBA yhelde eee esse eis 9 192 | 29, 600 8, 997 1 131 |$7, 0C0 (31, 094 26 1, 548 3 3, 090 
HrrON ae SNe et Ss eeeal heen sr Ae eh (ER RE ae a eed IRC aS eae 1 350 

Totaleeese oe oes oS 10 201 | 30, 600 9, 197 1 131 | 7,000 | 1,094 80 | 4, 3538 6 4,150 

Minnesota: eanay : ie 
WOKS tease ree eect eas eee eet eo ete ec. eemecitee (eecd lSapacel ieSicesct sass 34 | 2,565 | 3] 1,400 
WGDNKG esse nisin = Seen sae Oe SBec|bados4| | Gascbado laoaacon ie ts (eee tel Ute eal a ae ae 50} 3,695} 1 | 300 
SU, MUOUIS nance crete ae see al 14 1,500 TES model laerciiel | saeensttel [Sees 12 925 [reece teens 

Gt | Rae Ee oe 1| 14{ 1,500 Et ae eo Ro ORD 96 | 7,185 | 41 1,700 

Grand total ......-.- 20 | 508 | 68,700 | 22,637 | 1] 131 | 7,000 | 1,094 | 322 | 20,528 | 35 | 21, 150 
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Table showing by states and counties the apparatus and capital enployed in the fisheries of 
Lake Superior in 1908—Continued. 

Apparatus of cap- 
ture—vessel fish- Apparatus of capture—shore fisheries. 
eries. ; 

State and county. i 
Gill nets. ete ce Gill nets. Fyke nets. 

No. Value. No. Value. No. Value. No. Value. 
= eee 1 

Michigan: 
PA OTe Senate Nore aieete 560 b SI bet fo 10) (ae sees] Peeoeers aes 620 by CY a eRe sescscooss 
Letina Bu os aaas| ConooaeS | Seclooitesrerate 6 #1, 200 7 cH ere |S St 
Giippemae see 360 7, 880 113 7,942 48 300 25 $250 
ERO US TOM ee te eet ron te ars eee sietete el 3 600 987 7, VAD \ecerere teu epee 
ieiiy/@Gn ire souenscsaeo le soeenes saaaoo anosee 26 6, 625 815 12, TID ease eee eee eee 
IWemWettere sea-ice 1, 304 16, 868 1 200 450 4,/200!|\..och ar eee 
Ontonagon=--.- 2.2. -: 830 8, 836 9 1, 100 178 1, 945:|).2 oss Se|Soeeeereee 

Motels sete ve. cere tec 3, 054 45, 904 158 17, 667 | 3,100 38, 158 25 250 

Wisconsin: % 
ANGINIGH ROE Seep edeeaer 25 375 41 7, 326 774 7 ABD |25 ooo alee ere 
Baviieldles She. ecm sence 1, 360 16, 971 15 2, 400 439 | A S10))| 2. castes | See eete 
IGHONIBS Gao e Cae tocue boca secoocaN| See onoabcetoallauoomanel Soouododads 25 250 |=. 2e,onacl eee eeeeene 

Motalenecacacacsenes 1, 885 17, 346 56 9, 726 1, 238 12,492") - -..:<:2 scroll oscars 

Minnesota: f : He 
OLS ans seoumecapacaos|loaaos sSalacouse codec 4 400 576 7905: |inss eae eee 
LIS A acs eae en Rh a tn Pallet Gout gp ee 700 8, 645) |G. oo son ieee 
Stsboulis tee eas ace 16 2889) Base ae cul ras emer eee 100 1, 500% C2 Seas as Saas 

MO tallesee nates sae 16 238 4 400 | 1,376 180502) eee eases sere eee 

Grand totel......-.- 4,455 | 63,538 218 27,793 | 5,714 63, 700 25 250 
Ese nl 1 

Apparatus of capture—shore fisheries, 

: a Set lines | Shore and Total 
State and county. Din mists ag Seines. and hand) accessory Ree invest- 

| SIUM lines. | property. DPMS ane te 

No. | Value. | No. | Value. Value. 

Michigan: 
PAGS Ory atest $8, 275 $32, 000 $85, 082 
Baraga 370)|| ce ee eee 1, 837 
Ghippewacee ee eee 43 DBR eye eee eae a | eee 40, 833 30, 000 98, 238 
PTO SC OMIS Sie See eich ceca Stcre aorewies otic oil seein Sl sree eee ee eee il ere oct 15, 124 
Kieweenaw...:-.<----- SRS lear hotel seryetial menses orers $66 GAUSS ei ode rer ee 31,556 
Mamgulette: S. sheer oe Thea SRN I SEE MPR sa cnc Nk Be Seneay SR | eta eget 7,360 14, 500 59, 108 
Ontonagonegsss. 2 ese [Roce al seems Pe ee oe 7, 380 8, 000 36, 686 

PROT Peek cos selene 43 269) |anesealbescaeeeee 66 71, 568 84, 500 327, 631 

Wisconsin: 
PAIS am Gd) Bes aiste ce Ciera tens tetany erste ete = els | 8 $335 98 15, 216 10, 000 45, 592 
Dekend DSI KG pee es eke ease | eyes (ele ers ae a al Pai mp 23 27, 100 23, 500 126, 048 
MM OM eres sce eels See cell Saas s| Sa ede society pcecinall seeeieere sce ye cmcmnmeees 50) ou 38 ae 650 

ARGS SE eitaars Sea teyerereee| Sneclle ae micciere 8 335 121 42, 366 33, 500 172, 285 

Minnesota: i 
COOK Pease ane ais cl Ss ae.ders steel re dlaaallee ae eate rats 110 2 S902 cee eee 15, 275 
SUC OPS oe Re ie ape mieile ane all ates Ae apes eel inne renee dlorere eaeepeatses ere eta otle yew 2 AQON ors 15, 040 
St OULS tas eal coms nere ate cinsl tapeteios cera | Seeee el | meatier ciel laninceacae 37, 103 24,700 66, 091 

ARO tele ease ae see eee Se oe a a aisicicabs ote | etereincs nee enters 110 42,398 24, 700 96, 406 

Grand total .......-- 43 268 8 335 297 | 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 ive 
1908. 

ie felis Cat-fish and eee ‘ % Pike and Pike perch 
bullheads. Herring, fresh. /Herring, salted. pickerel. (wall-eyed). 

State and county. nip Fens = 5 

Lbs. | Value. Lbs. Value. Lbs. |Value.| Lbs. |Value.| Lbs. |Value. 

Michigan: 
JRE AEP rs (ee | cores, 4, 000 SUDO erccrrarsnss te [Pav ctevepe sch enctciese (2 ees) eenem tate, acrenetetarall eemeneneeee 
Chippewa........ 588 $18 52, 320 iO) hoo cemacleeooase 10, 792 $215 | 28, 883 $909# 
ETOUSIMCONE S.2cosalSeb= + tan ie eee 47, 130 SH | cha scand||sseccgnl|\Goadouccbosen aa boea5eac|anos54~ 
KiG@WECN&W osc25-5| osc. oeesles eases TOS r aH AN abvetig |) Ie 8) 9 esi 28 yon Be eee seers seeaesrallsooo be 
(OMWOREISO MN esc ellsadococa|lacsead ale so-so saqbollssccoscallesocdSoca=sco0s o|anocegeepoooasa 244 14 

OTM cae = see a. 588 18 208, 611 | 3,929 | 143,213 | 3,172 | 10, 792 215 | 29,127 923. 

Wisconsin: ; > 3 
BASSI Gat epereya, Sefer [Scere sonall srererstece 263, 170 1, 7538 29, 641 | 437 74 3 | 63, 812 2, 492° 
TB aiyitle | me eee ees een ening a ON738- 81 e1Ge S21 ln 147402 yh B59 eee [Btn 838 34 
Inge Nees oqaoe eee on poes coe Sal oN ooE eS aGbalecnoonad |Tascbsensal atostec bcoapeoel mesos 54 2, 

|e aay, ea Se tH eek Sle ce al —| ~<a 

ROTHER He Son all aoske oselleaasene 3,001, 982 | 18, 074 44, 048 796 74 3 | 64, 704 2, 52 

Minnesota: 5 | ‘i Ripe 
COOK Mase mec eens iaeseieeloeece 2 296s S9 Tea AOS mS oe sea AO! leeretevereae lee overs eee eessetaes betcie a 
LECH (eas ay eRe \eseces  eeal [ceas B98 4382 Te O20 et Se 895) 25780) | ers la allivee ene edaasacslaencse ss 
Silko mse sees Jeri Nea a 206,500 | 2,544 |......... er ee Raeie cee RS MRE |e 

TO Teles ere 2 oiai|eiavs srateye | bree a 1, 096, 829 | 14, 563 | 248,127 DHIbOM EE eeealsee eee | PEAS eS oars ote 

Grand total....| 588 18 | 4,307, 422 | 36,566 | 435,383 | 9,118 | 10,866 | 218 | 93,831 | 3,451 

Sturgeon. ‘Suckers, fresh. eee Trout, fresh. Trout, salted. 

State and county. _ D : i : 
Lbs. |Value.) Lbs. |Value.| Lbs. |Value. Lbs. | Value. Lbs. |Value. 

| ~ i ale : | 2 te 2 ioe 

Michigan: 
tS eae eric SSE Benne ere BAR OBS eocmeiaa! Hapa arl ec caer 838, 484 | $31,793 | 115,500 | $4,979 
WB arairgeye Mee er ctell le Meceieave eileen ee leaeanpcellstieu ens aaeomsoe | oihcetatay 5, 880 B33" Be Sek creel een 
Chippewa........ 1, 215 SESH 2aqkoO) | a Gouleeeeeee eeeceice 337, 584 12, 920 20, 600 876 
HOuUmNLTONE--=-=<.- 520 BY ae arioe We shape ccilneaies | eens 232, 950 9,706 | 45,000 | 3,150° 
Keweenaw.....-- Jace ters ate lleyareteteiere lle stereo 2.2/a'l Spee oem ss 1, 400 $40 | 434,350 | 15,319 | 266,661 | 11,632: 
Marquette 22... = Hetedpeves tore (iss [foes esi =reo =| ees eres are ll eye ered aie Pomc ereninlel ba sevcetes 829,145 | 30,686 | 37,500 1, 650° 
Ontonagon....... 871 HO) eeiRepooe [ES Ra eel Bere Seanecal) Parte} WO il 1, 900 67 

sTtextleeh et os. | 2,606 | 160 | 23,150] 463 | 1,400] 40 |2, 931,031 | 110, 929 | 487, 161 | 22, 354 

Wisconsin: r die h d| | 
JAIME WOON Ss aesasoo 10, 447 401 | 23,059 241 | 97,162 | 1,555 | 478,569 | 17,890) 15,310 51 
Bayheldy ss .2.--2% 84 4 | 2,340 20 | 35, 985 601 497,329 | 19,401 | 52,018] 1,60% 
IRD 332 FOSS BE SRee Sanaenre SuaSoee Genres ceceseer 200 3 3, 367 126 1, 270 45. 

RO tO ease oS 10, 531 405 | 25,399 261 |183,347 | 2,159 | 979,265 | 37,417 | 68,598 | 2,160 

Minnesota: | ‘ eae | 
CHBYONE ac Sep RPS ea PY ol at et rea La 911,782 | 7,181 | 67,429) 2,947 
IPAUR G24 soecssasebllooneuous| Ge uddas |Costesee poe graeh RUINS eee tue 59, 064 1,194 | 140,900 | 6,33% 
Sires emer aaa lesen lasso [pan -a0 He il 12 AR Ne See 9, 600 | S7Od ese om | nee 

Po talexs serwaans SEGRE] Sebeees Geeeenee eee es) Seeenees Seeeeee 280, 446 8,750 | 208,829 | 9, 28k 

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. 

Whitefish, | White-ish, | Whitefish (blue- ine White-fish 
resh. salted. fin), fresh, 3 longjaw). 

State and county. | ) salted. Coney 

Lbs. | Value.| Lbs. | Value.| Lbs. Value.| Lbs. |Value.| Lbs. | Value. 

Michigan: 
PANIED Se Bovetaie tee ays ches and Nhs V8 ew apecal nesa-5e 455, 786: ($18; 296: | 2500: + GEOG: ft. oases eee 
Isp ICH ee aCe eiC ne 12, 600 TOO linc revaduas tertoaware facie tovstaenallemisl creas BeBe Soal|saseecAiocssee =< 2s02- 5 
Chippewa........ SL ALO A066) ana sem tae TOF 285 |b 3,128. oe eck Scho cee eee 
Houghton ....... 78, 312'| 3,263 | 3,000 |} $210 18, 120 TDS! [> assis se |onig ae oboe ee eee 
Keweenaw .....- 35,268 | 1,455 | 5,700 209 92,847 | 2,057 |80,923 | 1,203 | 11, 967 $199 
Marquette .....-- OU 780 De 2760 a. somos osecere O20; FEZ 1,892) [os ae eae | ee ee 
Ontonagon....:.. MORZT AN Se Oe a ee See hee ona 491 OFF | 13,324 |. 2 22221 pnn solo eete ee eee 

Motaile se jetearn 2 648, 547 | 29,7380 8, 700 419 |1,689, 669 | 47,952 33, 423 | 1,309 11, 967 199 

Wisconsin: 4 
Ashland 65,588 | 2,834 | 16,891 639 | 22, 693 844 | 5,549 180 | 42, 804 654 
Bayfield ........-| 32,720 |} 1,389 | 13,678 448 157,561 | 3,997 | 2,257 67 | 100,773 | 1,702 
Iii gkscuearoson 31 I iipetcendllacoseeulinensdecccd|lagscccce|ienctoss|ssenee5 WSememcess)\-.22-0 

“NOTIN Seeceoee 98, 339 4, 224 | 30, 569 } 1, 087 180, 254 4,841 | 7,806 247 | 143, 577 2, 356 

‘Minnesota: ee ea é a1 é 
(3.0/0) oe pen anee 613 31 5, 379 171 113,139 | 2,477 |20, 553 819 7, 263 126 
BOP seats ratt operate =h5}| [ena nteva lore eel tera aceite 1, 875 60 40, 414 QO sera belpscre ates 98, 560 1, 642 
ST EO LMT ES eo cis monic citi tol ee eee en eee Re ted Toe 10, 046 74) Ye aed eo) patra. 29, 208 487 

Morals sessh oe 613 a ia Zoe 231 163,599 | 38,719 20, 553 819 | 135,031 | 2,255 

Grand total ..| 747,499 | 33,985 | 46,523 | 1,737 |2,033,522 | 56,512 (61,782 | 2,375 | 290,575 | 4,810 

White-fish (Me- | White-fish (Me- | y : 
nominee), fresh. | nominee), salted. Yellow perch. | Total, 

State and county. | | 

Lbs. Value. Lbs. | Value. Lbs. Value. | Lbs. Value. 
| | | | 

Michigan: 
ler een ee aN Ey Ds a Pavan Ra] see See ienn es a oe [fie 1,500,385 | $54, 150 
le Ghee Soot ees Bae saneceulsepaoeess ea eeemere eneeadn=4lcsaeaee en Boseenoane 22, 480 1, 208 
CD Penwrcin ese hie, cie| ete ete otra ioral Geeesisire a eros eee Se ee 10, 165 $101 905, 740 34, 274 
ROU S MEO OS Aaa lease cop camels cee ecm ener pa eeeeee Se Wee tice cacao aoe 425, 032 18, 058 
Keweenaw... .<-- 223 Sedat ea eres one nt [Ree eee Peeeaasaae Dad Pie (Ae) 36, 650 
RNID CHUL ESB rece arch ll veqearsicyors etch cll le fale ey xia rave | leeches aoe Lo eee ene eed | occ nee eee eee ne eee 1, 441,187 50, 004 
OUIMCOM AROS). cee een coasohne tenes | mamaoeneee aaa are alone ain Goaceamoe & 817, 886 27, 581 

PotelS54 293 Galen anoe eee 10, 165 101 | 6,240,373 | 221, 920 

Wisconsin: | : | | 
OA SUNY RRNA A os REE x aise tc allt acne n occa pe mec Srmreee eye oll acters vets ae PN Ss aeaeaT eneee ee 1, 134, 769 | 30, 437 
1S} Ags (ol psa ree pene Seale te Pes | Rae ee ete Keke yee | Abies ots So eRe Pa 3, 648, 797 45, 944 
Iso Sares Ap oec Soa eeaasn One oeeccacallesemontacd eo reas [rues seer lBosenseeos 4,922 177 

orice I: sects dats eee hn itera Aiea cya a aaron (32 eis | 4,788, 488 76, 558 

Minnesota: Rays | | 
(Caa\e hecee mae 13, 696 S070 (esac ee aes Sete iene se |i ea oases 819, 983 20, 993 : 
Ui hls oe mt) Ue a LA eae Newemtnovon| GOT eters a See ea 1, 070, 815 20, 543 
Shulvouise ele. FESS git a RI ea | Seay esa Ram ap [ica xa Oks 255, 354 3, 657 

FRU ees vane 13, 696 327 | 1,675 | CH eee See ae alee | 2,176,152 45, 193 3_ 

Grand total..| 13, 919 5501] 676 | 67 | 10,165 | 101 | 13,205,013 | 348, 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 “Ale 
Herring. (wall-eyed Suckers, Trout; fresh. | Trout, salted. 

| salted. 
State and county. | pike). 

Lbs. | Value.) Lbs. |Value.| Lbs. [Value.| Lbs. | Value. | Lbs. | Value. 

Michigan: 
Perera parva Wie Yi oe | Sel ellie lien eo le Ae Wl 598, 717 |$22, 265 | 72,500 | $3, 124 
GEMITI ME Wales Sate ool S Sars com Shia fase he ore al eit ores ebaaisten law eer ol stasis ares 309, 561 | 11,869 | 20, 600 76 
AVL RG] ES ee | cr | See eal ce ne Pee orl Sooeecellmcdashe 700, 265 25, 733 | 22,500 975 
MDUGWAS Os se << salen ccloe cea ome oe ealne cece. lence cer seceeseleaomeee 188, 566 | 7,657 | rid 000 | 35 

LIN a) AN Siege ean a bens SON 1,792,109 | 67,524 116, 600 5,010 

Wisconsin: | + 
LANSING As ee ee AS13139 ak 8) ee esese pooe eso] esoeeee |oacaens paecr sacen opcorng aacmocec fans. -~ 
Ba VielG . 55.2 ee 2, 501, 324 |. 14, 823 222 $9 800 $16 300, 799 | 11,820 | 50, 045 1, 535 

PRatalle cca 2, 705, 979 | 16, 062 222 9 800 16 300, 799 | 11,820 | 50,045 1,535 

Minnnesota: | % : is R 
St. Louis -.......- TD OOOH ah 400M Rosse cecl Nacemel ea asalesere leat oan Maced ae |e oS 

Gra total. 817,39 17, 462 229 9| 800 16 |2, 092, 908 | 79,344 [166,645 | 6, 545 
| | 

oa te White-fish 
White-fish. | White fien (piue-| (bluefin), | (longjaw)- Total 

State and county. ore salted. 

Lbs. |Value.| Lbs. Value.} Lbs. | Value. Lbs. |Value. Lbs. Value 

Michigan: 
ING Oe ae eee 21,688 | $872 | 319,404 | $9,316 | 2,500 | $106 |.......-|....... 1, 009, 809 | $35, 683 
Chippewa........ ESATO Mes eGGS | OT AO5a) |e Sl eSaleen eee eiase eee apse waltel eek: See 526,097 | 19, 866 
Marquette ....... PPP) SUB I BRA R UD | EB 4 |e eee ee ae Oa oars = 1, 268,497 | 43,136 
Ontonagon....... 8, 899 | 519 4995s | S634, (See oe (Segzere||Seaseéacelocnses- 628, 0386 19, 845 

SMsiake 7-1 141, 310 | 6, 420 |1,379, 920 | 39,470 | 2,500 106 |........|...-... '3, 432, 439 | 118, 580 

Wisconsin: a 3; 
JAGUAR UAV ET eR A gp | et | A eI (ees tel (eee eon ere eae 204, 655 1, 239 
BAVMEl Ms occ c es 405 17 117, 607 3,003 | 1,360 | 42 | 73,584 |$1, 226 |3, 046, 086 32,491 

SS eee ie, ene ! pene 
PRCA aye corre 405 | il7s 117, 607 3, 003 | 1,300 42 | 73,584 | 1, 226 |3, 250, 741 33, 730 

Minnesota: | 4 ee 
Sie TRONS See SIR sl he eee a ae ec | ay a | ee eae a late 112, 000 1, 400 

—EE — =| = ———— 
Grand total ..|141, 715 | 6,437 |1, 497,527 | 42,473 | 3,800 148 | 73,584 | 1,226 |6, 795,180 | 153, 660 

Table showing by states, counties, species, and apparatus of capture the yield of the shore g OY , ‘} P} ij 
fisher les of Lake e Superior in 1903. 

Apparatus and species. 

Pound nets and trap nets: 
Pike and pickerei 
Pike perch (walleyed) - 
Pur seOM NEE: 22 28a 
Trout, fresh 
White-fish, fresh 
Yellow perch 

Gill nets: 
Herring, fresh 
SUMTER COMES 2 Ste Sotecs 
Trout, fresh 

White-fish,iresh .......... 
White- fish, salted sess sen. 
White-fish (bluefin), fresh. 

Michigan. 

Alger. Baraga. Chippewa. Houghton. 

Lbs. | Valuég.| Lbs. | Value. Lbs. | Value. Lbs Value. 

OE crac! Lapsedrer Stel erwicl thas ty Seer saee Vk, 5 OLS [o> IRIE ese Er beeen 
a eet Wee Ree Wea ON Rees SUG ute a: ee ae eae 

| 1, 215 68 lees ee ee ee 
28, 023 1, 051 18, 060 $750 

| 219,507 | 9,828 10, 800 450 
9, 149 Ole [Fosse sees eae eee 

Jap eceesce leaetonoca= 18,480 } 1,083 | 293,233 | 12,046 28, 800 | 1, 200 

Leet Viena Se meg Ci00) 120 | 40,320] 1,210] 47,130 942 
Meets eee SHB AS aoe een oo Seeecine aRscasce ae Sedaesoe 520 32 

SAAT TRO HIS" Pen aee elem eee ee cee bere seme 214, 950 8, 956 
CET ICT DM bait iatst? 3) Saee ae al eae SSR Be cool acqedac 45, 000 3, 150 
COU4IT | SOC LOA" | Bea 38 Sonia ce eteeeee aso batelsieycreere. 67,512 2,813 

ee RARE ee seme te leer il Cae ais Seem [so mence 3, 000 210 
113 Peat mes ites Bi yee SBE POR ee ec ieee dec seete > Ileal sears 18, 120 795 

490,576 | 18, 467 4,000 120} 40,320 1,210 | 396,232 16, 858 

a = SSS SS SSS S| — 
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Table showing by states, counties, species, and apparatus of capture the yield of the shore 
Jisheries of Lake Superior in 1903—Continued. 

Mich igan. 

Apparatus and species. Alger Baraga. Chippewa. Houghton. 

Lbs. | Value.| Lbs. |Value.| Lbs. | Value. | Lbs. | Value. 

Fyke nets: | 
Cat-fish and bullheads....|......---- Haveys.a.a a:aail re, sionsserevel sell ieasrercinere 588: | > BORIS: |ss. 2. See ee 
Pike and pickerel-....-..- 21. }.o.s5) 34's Henle eats 
Pike perch (wall-eyed) ---) 90) esc. 34 soe eee 
pVellowApencleeeesececese lt tl Se |saceras sc 

TO case as ya eee IG) Pe aoakessa||s-sese-- 

Dip nets and spears: ee 
13 (ero) bye ale an eee $00. |), sense aesuleeceeee 
Suckers)fresh..---2..2-<-= | Ue ees aly econ, 
Suckerstisalitedige- orcs 403 | oss fojesciclleameclone 
Wihitesfish eyjas asco cene st 290 |... 2225s beeen 

MO tale eis cee tse sera 1/013) | 2. =n, | eee 

Gmamdatopalee wees ae 490, 576 |$18, 467 22,480 | $1, 203 379, 643 | 14,408 | 425,032 | $18, 058 

Michigan. 

Apparatus and species. Keweenaw. Marquette. Ontonagon, | Total 
| = | 

joes: Value. Lbs. Value. Lbs. Value. Lbs. | Value 

Pound nets and trap nets: | 
Pike and pickerel.......-- Jee Se NaN pated ee vat Sec RR eR ee [i ape eet ee rae Lee ce 9,713 $194 
Pikespereh ((wall-eyed)) so se. 5 lle eee a |leteis el neta | erereletetelst= 244 qi4 25, 870 832 
SOMES COMM: see eece ise ee Vorota\s(eleverstciell ase jaieversecte levee sees nal ebaeeenes 371 60 2, 086 128 
Suckers: salted 2... ..52.24: | 1, 400 $40) Shree oa Baeewnce [eleaaec accel Wecsiaeitc 1, 400 40 
MNOUGsiresMicciee ae eee MSW Rs ys aac el Rae w eres le ECoe as 8, 722 155 | 174,377 6, 681 
Trout Salted ssacs-e ences) 08s 600K) 2had4i | 2 eee oe leneerere 900 82 | 59,500 2,376 
Wihite-fish, fresh ..-2222...| 245-350) | 1/027 14, 400 $600 18,113 905 | 299,770 | 13,555 
White-fish, salted ......... | 3, 600 AAG CRASS eA Be pmnceteyae | otesetor crs os cae Heyatntevare are 8, 6CO 144 
BYCC LOA CN Chia )e circa eel all eicinicieteieve cial lelerateremrcte | essa aa lnere roa | eclcicic es oeel eeeerintes 9, 149 91 

— eee es ' 
Mo tales Sie shicedecceiss 206,702 | 7,947 14, 400 650 23,850 | 1,166 | 585,465 | 24, 042 

Gill nets: 
Henne wtireshie sees ceace | 105, 161 195, 611 3, 629 
Herning salted aces. ae + 143,213 | 143, 213 opliz 
Sturseonie: so sseeceeesoecce Fase eee 520 32 
Mrougetreshiassnse sees eceiee | 285, 298 9, 917 128, 880 | 4, 958 60,400 | 2,360 | 934,245 | 35,714 
ERGO UIA tC Cy en eer, ccteleres } 208,061 | 9, 288 15, 000 G7 5idce eee le eee 311,061 | 14,968 
White-fish, fresh .......... 10, 918 428 14, 360 640 43,200 | 2,520 | 202,467 9, 505 
White-fish, salted ......... 2,100 GB as oe ee aE eer | ee opel ae rerereiereds 5, 100 275 
White-fish (bluefin),fresh.| 92,847 | 2,057 |.....-...-|----.--- 62,400 | 1,690 | 309, 749 8, 482 
White-fish (bluefin), salted)  30;923 1) 1/203 |---------2/5.----2-|--2-2---2-|-- 2228. 30, 923 1, 203 
White-fish (longjaw).-..-. DAS OGT All (CT GON ae ware ea ewan nea eeaee ee 11, 967 199 
White-fish (Menominee), | 
ATES sect haleewcisosess | 223 TU aera at oes Tate tei | Sioveheratsrevall nein eevee call See etre lel 223 7 

{ | pee eer SS SE a re 

MOUs teem neki | 890,711 | 27,693 158,240 | 6,268 | 166, 000 6,570 12,146,079 | 77, 186 

Fyke nets: | Cie 
Catfishvands pulled deta eee omc spnalle cco sire ee ce niet ee | Satara ee sere eect tae leucine 588 18 
Pike and pickerel......... (Ses oee taal SHOE an os OUSSS aeAs anc SeaclsekosoanaG|iboooonlG 1,079 21 
TPAUrearFovescelon (yyyeu bl en GoW) ee sls aeceescisl PEMA SEAS Mos oS Ok EUs Saaneoss|scsagqnondloc~sacs< 3, 257 90 
NASUNOH ATCO AE Hee ee eobeed cia oeeaeelEaassess CPeHHnnllaenocese sonese dado sooscade 1, 016 10 

Total cette et o-oo eerste eC Ae re culiCase a (aaa oye earl | tar a anal eet 5, 940 139 

Dip nets and spears: 
1B Sih eee See eMart te ear tel ln eternal aaa oer seamen beens orm lamcicia bia 12, 000 300 
ieee rs iuhres he Spe eee Nice a A Sab ager | eco = yall a ech hus petal oeeretc peer 3, 000 60 
SHO er CEN alte oe nee en hy ete yoo We aware S6us ss sms -|Soropodellansoscdedn| tadadacs 20, 150 403 
WWW ORTIGAS eee ae 2 craigs revere (eral bitters eictes etel [eames ote ee ee 5, 000 250 

ofa) 311 VOR ee Re ee et nd oe Ea oa Se be sel cmemen aa Nee a Biss 40, 150 1,018 

Lines: 
IPLOWL Hes sa sto doce csc eee SOLSOOG UN OL OG erste erage al pera retell yet ree teresa | ere at 30, 300 1,010 

ieky Coated 1, 127, 713 | 36, 650 172, 640 | 2, 807, 934 | 103,390 
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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. 

Apparatus and species. 

Pound nets and trap nets: 

Ashland. Bayfield. 

rp | wae: Lbs. Value. Lbs. 

Total. 

Value. 

Lake. 

Lbs. | Val. Val. | Lbs. 

Mlenmme tres). )2 icleeee 5, 202 152 5, 354 $55 
Herring, salted............ 6,111 9, 497 15, 608 344 
Pike perch (wall-eyed) ... 57, 71 472 58, 223 2,23 
SuumxCOns 2 sesnee 5: saecteece 9, 456 47 9, 503 861 
Suekerstinesh™. 0. geese see A580 hNe We 49) | teeee eee 4,530 49 
Suekers*salted! .2is2222c-2- 54, 290 19,710 74, 000 1, 200 
Mout, freshyacm-- eee ecesee 3, 937 | 23, 258 130, 195 5, 099 
POTOMbySALte Gee Pere eee 65 118 178 6 
White-fish, fresh .......... 41, 768 9, 501 51, 269 2, 093 
White-fish, salted ......-... 9, 030 4, 345 18, 875 408 
White-fish (bluefin), fresh. 1, 886 120 2, 006 50 
White-fish (bluefin), salted 560 120 680 21 
White-fish (longjaw)..-..-- DOD T ee 280) ler arseiescie 20, 427 280 

ANGE hye pote ee ae Be 318, 013 67,3835 385, 348 12,196 

Gill nets: 
le (yadhayniges| Ma gnaeoaeeoear Oa role 237, 3386 250, 649 1, 957 
Herring, salted...........- 21, 735 4, 905 26, 640 422 
Pike and pickerel......... TEEN a fea SIA ie aioe eee 74 3 
Pike perch (wall-eyed) ...| 6, 007 144 6, 205 286 
(SHNDibeNc ONO eerie CSSUre aaoet 991 37 1, 028 44 
Suckers, fresh .......---. ae 7,449 2,340 9, 789 90 
Suckersisalted. .2.2222.--2 24,219 15,475 39, 894 620 
PCO MUMS hye ience ae neese 361, 470 166, 719 031, 556 19, 57 
Mrowub salted, 5. - 5-2 -cscee= 15, 245 1, 860 18, 375 619 
White-fish, fresh .......... 19, 653 22,814 42, 498 1; 937 
White-fish, salted ......... 4, 781 9, 333 14,114 540 
White-fish (bluefin),fresh.| 20, 807 39, 834 60, 641 1,788 
White-fish (bluefin), salted 4, 989 837 5, 826 184 
White-fish (longjaw)...--. 22,377 27,189 49, 566 850 

Motel Sse aeeeee sinters | 563,110 028, 823 1, 096, 855 28, 915 

Seines: 
Herring salted): 3-222. .2- TERY 13\0))l bets oP sasal ae AOaRmel ame se 1, 795 30 
Pike perch (wall-eyed) --. Odailhidee eos lasiets stories 54 3 
Suckers: fresh :-=-2.o...-.- LOS ee el 22% seems: 11, 080 422 
Suckers: salted ...........- 1SuGHSuleszo neces sees 18, 653 323 
NTO Ube Ses ae aisapetieres ccs 969 969 135 
Wihite-fishmiresi =... .5.. 4, 167 4,167 177 
White-fish, salted ......... 3, 080 3, 080 139 

MOweil er freis oss 25 eiaraa 39, 798 39, 798 929 

Lines: : 
PROC MEP Ue omicie so eS osiemieae 9,193 6, 553 15, 746 788 

Giramidato taille scents. - - 930, 114 | 602, 711 537, 747 42,828 

Minnesota. 

Grand total. 
Apparatus and species. Cook, 

Val. 

Pound nets and trap nets: 
Miennine tires hess si 
Herring salted ss2- 22 S25 
Pike and pickerel........ 
Pike perch (wall-eyed) .. 
SUUPSCOM ewe eicciseiasi=2 aoe | 
Suckersstreshi: Neetes-see- 5 | 
Suckers) salted ......----- 
rou iresheels. 22.2 enc 
Rromtasalited! ao55 <2 ce <a: 
White-fish, fresh ........- 
White-fish, salted ......-.- 
White-fish(bluefin), fresh 
White-fish (bluefin), 

Salted) See ee Nee 
White-fish (longjaw) -... 
White-fish (Menominee) .) 
Wellow.perchteece.tceees 

MT Otaless a6. oes eee 

6, 340 

8, 203 

2, 286 

351, 593) 
59, 968) 

851, 652 
16, 975 
18, 538 

689 
20, 427 
8, 203 
9, 149 

2) 394 
| 15, 679 

36/1, 049, 812) 3 



662 REPORT OF THE COMMISSIONER OF FISHERIES. 

Table showing by states, counties, species, and apparatus of capture the yield of the shore 
Jisheries 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: | 
Herring, fresh...........|296, 897 $4, 499) 593, 482/$7,520 94,500$1, 144 984, $29 $13, 163.1, 472, 089 $18, 749 
Herring, salted..... - |L06, 892). 2, 277] 13%, 895| 2,730): -..-=-)...--. 241,787) 5,007, 411,640) 8,601 
Pike and pickerel......- [peer Saye eee trate aed epaeene ee [SS C8 a SSO A iw’ ee a eee 74 3 
Pike perehs (walll-eyedk) ao c-- ace |e alle aessteiee | oeccee Peecane Wie ane ee josedesees|decose: 6, 205 286 
Sturocome sete once eee sare Beene eee Peg aaty SIS a Lk Oe eee es [oe | Aenea ie ee 1, 548 76 
Suekers: fresh. 2.205.200) 50. Haste lls ox oyme peeemeats |Soaece legen Pe eae (peas bar 9,789 90 
Suekensy snaked 2 sod 2- alee oachatacwehoine ace eseese earerwatets lees ah cer eae Rate ee eet 39, 8941! 620 
Prout fresh... cane 52k |140, 761) 4,830) 59,064) 1,194) 9, 600 375) 209,425) 6,399.1, 675, 226) 61, 688 
ELOUt, SHRM - 26). anc soon } 67, 139) 2-930) 140,.900)"6, 339) -22 5-2]. -.-.- 208,039) 9,269 537,475) 24, 856 
White-fish, fresh ........ lenatecierere [ais aaa elas [nee tere We seete Sc One Ne ari arcane janes | 244, 965) 11, 442 
White-fish, salted ....... | 6,379 Fel 1, 875) GOS ie eee | 7, 254 231) 26,468) 1,946 
White-fish (bluefin), | | 
ANOS ony yea rane iectee 96, 607, 2,127; 40,414) 991) 10,046) 251) 147,067) 3,369) 517,457) 13,659 . 

White-fish (bluefin), 
SMILE Cs ae See ee anaes 20;'558) - Sb. 3-2 5222 Wogets,< ca aierstctetstoy erste sete 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- | 

mee), freshi.. ....22-..- f -D) 408). asia Soe. ee oceee lerctace ee | 5, 498 128 5, 716 135 
White-fish (Menomi- | | | 
Nee) salted. sn. seeklecemwcitaccces 1,675 67 ....-.. crete 1, 675 67 1, 6754 67 

A011) a eta a 746, 984/17, 907|1, 070, 815/20, 543 148, 354| 2, 257/1, 961, 153) 40, 707 5, 204, 087/146, 808 

Seines: | | 
113 es shed atts Nf 24 Une a ny vec ete a Remake eee HAN lero chs [te erie scotia, ailfoeime eva t,, 295 30 
Pike pereb, (wall-eyed)) <|.2- 2.2 =|... a\onenc~ = =e Keaeaid aes eres fis Serene Sepa sere eect: 54 3 
Suckers fresh... sols... jrhasycin =) cillsjctastoelleatrece meteele Hoeatoie rata ceatots = otallb reser ier Pessvotrrsers jaca 11, 080 122 
Suckers salted: 5. - wl ssestt sce asc| oscar ecetee ee herpes beesce alsccsce Necgsmecee oso ----| 18,653; 323 
ERRO UW Gye ere eee ee eS oil tanchal ee Hevtnc ee terre yneee eee ae Bes tel eameten a hivc sans eeeeee 969 135 
White-fish, fresh ........ eieisis wyciattte iaee eyellfavewletatel ial ide diel etter eral cgales Hook eee ee eee 4, 167 177 
Whitesfish, salted ...... 2). 22:4]. sc-5c We sles Haas 2 aera leer eer tel ae th 3, 080 139 

oo Yo | | a fe 

BT cytes Peery eee te os Ss) wheat) || eth Rea tEn apse! Mc 5 ea {Jin tOe Rene 39,798; 929 

Fyke nets: | | | 
Cat-fish and bullheads..|..-...- Listers scale! vais aienctPats ba Re EN 2 atolls) orale nstete ee 588) 18 
Pike and pickerel....... |sesueee eeecee Tae Rea erase ene oe testes he eee oe tercree We | 14, 079) 21 
RikkemperchrCwall-eyedir: <2 achahsoeaatsce eee aca ects cy eecte ster fo tera Iho Si ahetarats le (eeecese 3, 257) 90 
Fellow perehi: 7-6-5500: Jey cee Neroreee [eegeecses||esendc Peis ences eee See Aas [Sa Sects | 1, 016) 10 

Meuse. 528 vege teats eae ee Ree et erat siehceey eee emer SE 5,940,139 
Dip nets and spears: 
Isha hole acre a nee see 12, 000; 3800 
Suckers: fresh) 20.2.2... 3, 000) 60 
Suckers, salted $ | 20, 150) 403 
Whitefish .....6:...--<: | | 5,000; 250 

Mts sseperer gs 0 | 40,150, 1,013 

Lines: ‘ | A | = 
MraURCOe eae ie Pe: DA; 000)" SOON Aue. 2 <s|eee oa eer | 24,000 8c0| 70,046) 2, 598 

Grand total ........- '849, 983 20, 993 1, 070, 815 20, 543/143, 354| 2, 2572, 064, 152) 43, 7986, 409, 833 190, O11 | | 
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.; 1 at Ashland and 3 at Bay- 
field, Wis.; and 4 at Duluth, Minn. 

The number of persons engaged was 99, the 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. 

A 
a 
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Compared with the returns for 1859 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, 

IBIS OUNS Lay cae 0S Pee ReSee terse SSBB os SSMeAC ae OS Santor ce ee eer Ic 16 | $105,414 
MIN PLOVEES - ooo as.s. cee tote eee ieee one eae weed seas 3. 99.) 2.2 Soten 
(CSIR: OSH ONY oem See Se Pe 2 as Soe ee peghc Secon em anee Dae] AC CURE SUC EE nee ~ Sadr SOcceNS| Ganapoeoacs 4 | 142,700 
AVR FALL Se ce ore cate aon aterm a eons LIOR wise one Sep eae Oe ote mm e dejan tow obec once 58, 580 

Product. Lbs. Value. Product. Lbs. Value. 
\ 

Cat-fish and bullheads ...-.-. 595 $30), Erout, fresh... 2.220 «-- sec | 4,715,016 | $253, 333 
MIDIS A SAUCCUC So ae corse mci ea 200 LO Prout, SALE s.woesen-. sop. 925, 168 21, 066 
Eberning stresbias 22.5... eae DBb4AN OST, |) ap, O50 || brOub. smoked =~ ssa. - cscs | 130 5 
MEGHNE Salted: S52cec0 sc 5% 1, 002,322 | 25,663 || White-fish, fresh ........... 930, 564 60, 142 
HMeciuessmoOkew <1. sen-- 4 2,275 76 || White-fish, salted ........... 42, 891 Dad 
Pike and pickerel ...-....-...| 68,486 | 3,106 || White-fish, smoked ......-.-. 5, 432 326 
Pike perch (wall-eyed), White-fish (bluefin), fresh ..| 1,668, 397 63, 500 

TpRES eS a ee ee sg 172, 743 | 11,512 || White-fish (bluefin), salted .| 15, 867 564. 
Pik> perch (wall-eyed), White-fish (bluefin) smoked. | 39, 529 2,091 
SLRS ea te a oe ae er 370 22 || White-fish (longjaw) .....--- 246, 554 6, 831 

Spuceeon. fresh.) ec cne } 12, 661 928 || White-fish (Menominee).... 5, 820 349 
Sturgeon, smoked ..........- t, 316 13 WeloOW perch) susie ecm see 10, 181 205 
SueKers, Tesh o< <.(se0 ee an 25, 068 501 || ee 
Suckers, salted .:.....-....-- 134, 549 3,360 |] MOtal At Sole he eee 12, 880,821 | 511,171 

Se 

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 tothe several states 
bordering this lake was as follows: Wisconsin, 1,357; Michigan, 1,195; 

Hlinois, 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 number of 
boats, including steamers and launches under 5 tons, was 1,298, 

ralued 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; 

$2,548 worth of set lines, and a small number of dip nets, spears, and 
crawfish pots. The shore and accessory property was valued at 
$1,241,500, and the cash capital amounted to $1,352,450. Of the total 
investment $2,208,025, or 63 per cent, was credited to Illinois, $674,084 

to Wisconsin, $593,595 to Michigan, and $13,483 to Indiana. 
The total yield of the fisheries of Lake Michigan in 1903 amounted 

to 33,579,498 pounds, for which the fishermen received $1,090,550. 
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 
3,803,617 pounds, worth 847,348, including 94,871 packages of 

salted hewn for which the fishermen ae $240,163. The yield 
of white-fish was 1,972,594 pounds, worth $118,684; yellow perch, 
3,313,388 pounds, worth $63,241; Haeae S, 9,917,541 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 593 ,729, and Indiana, 310,222 pounds, 
worth $10,691. 

The yield of the fisheries of Lake Michigan in 1903 was greater in 

value than for any previous year for which there are returns, exceed- 
ing that for 1899 by $218,807. ‘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 ‘obs: 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 1908. 

On ves- | On ves- Seren eee | 
State and county. sels fish- sels trans-| ae sbore | ie | Total. ing. | porting. isheries.| men. | 

Michigan: | 
RN epee ea es ANE AD tN os SGN lech Ie 2g SOO | eh Cie: anna 16. |e ae 16 
JNM ATIA ae oes pene ene are oer O ee poe RS PRR at eee rere Veo, ee 15 ll eee | 5 
IDO OENG sSaguaeereaon hebad coeEpoaaebesuanSHeoanceae U7 beeion od Soe 14 6 | 37 
IBOLTi CMe salve ales wn ie aislebsvess iors an mis eee eee Seep se ples DAT HEE pias Genes 16 | 14 | 59 
Charlevoix sae aoe es cee Sein ee ae sea enero ieee Bou see secon 80 27 | 160 
DD lita) Bae Sek ee ers 2c eee tw hes ee Rea ee 12 i eee Cll SecsoaksS-l| 102 
Iino ARS See es cooanEaneaaSeonceodSpacsascos A er Saya 94 a} 105 
Gram ad eRravier Se) ses yaisis caw See ie im reek Mokena tace eke ear ete Geral Seca eure tel lave ia 33 2 35 
NGG SLATE W re cote ets clo ates ne eee tee Recreate eet ogee Speers 2 TS Nos See ee | 75 
NUE ON SUH NOg eS a are eas aS ee a ey Sime SEU Sl be A aS Beta ey ones 178) <2 oe | 178 
Weamisteeinesssees ce BN Ate crete ae ie ote dee ene al eteions eke ean | Era eer Cl ECE 16 1 17 
IETS Ona ese we Aye ae ee ON oy ee ony Bolten ste CM te ee et OF TE eee we dae 14 3 | 24 
IU etal ea m(e\oy yeti Cr a ae ee ee SSSA S HIE qd aa ern SBE a pete 174 17 191 
IVINTS OB ON aire es als rt tetera eis ip cee ENE otra yar mney |e en c aa Sees Se eee 13 
COX CY=) 1) 0: Hem Hise Ones Ages Seer ah areas Oe a Rests Oren GNU S| [ ae A G cate lecmrs tener eI Gilieae 7 ecmes | 6 
COUCH Chan Soe BSL ee nee CSS Hie rat eke Se Sn eee 8 39 80 
SCHOOUOTARG SS cairo terete See nee ieelaeiee teres mee 7A ie SESE 45 15 84 
Wail BUM iat okeeslqceseiicintes cyaaeloe sta sees ce pemine dss ebcla-oe eee lWoceea ees un oae good 6 

PLO bau ies Sst al eaye ety ates 8 ep oe ean ear chs LC 181 2 879 131 1, 193 
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Table showing by states and counties the number of persons employed in the fisheries of 
Lake Michigan in 1908—Continued. 

On ves- | On ves- cy ‘ 
State and county. | Sels fish- sels trans- eS eae Total. 

ing. porting. |°" eh ee 

Indiana: | 
IEC ae ete te oe oe ate bra payee aimee ra Calas tel le ehete ell ate ay ae reamed rete cloterore LON |e Sea 12 
WAP OULC I Me na sess ic 6isicie 42 Sas eleeeemesnicnie ce eeisaee see OHI ie macere 4 2 22 
TOLIOL oS6c 562 ako Oe HSE eA CAGORRC CASA ars Aer Cn eeanrne VE Sercreeterheral| everatera tersieters  ipseeeonoas 4 

Otel Eee oo acinomae See poem ess eae encore cle ( Beeenneeoe 30 2 38 

Tilinois 
(Coe ORS IRS eo FAS a ee Oa Heenan ees aal Mesa Tene lee ecan Cree 110 516 626 
ILGUE® Bosabeepaeruobeur cbabeobe cone sco cuScenbeesEador The rae uertsetere 17 3 | 27 

EET] Conte te ak Pe CL faa Aen To ee 127 519 653 

Wisconsin 
1 ION iO lG oO CORR OE GO CEES EE nD COC CBBe Senco Sern edad Sbmnee che Hane Aeeeas 163 74 237 
IDYOYOIE eae eG SET Oeo Ge Games MArc ae eceaE Dee ee oa =e 430 | 19 476 
[Ree TOSI arse epee ters tae Sear nee cies) one wraps Shaped eisleres ‘ Guiiseeeisereraec 4 3 13 
ARCO OTEIG Gig she pats ots oaleseraisiace cl Jara ci niets creel cinateisie wisteiele's (i ecsneiccsrts 20 if 28 
VISIT OMO CH ire o ctefern fers cre cieeeceinisiaigisis.ceeyeiesiieisieis/eiciole AD aseniok sens 45 5 62 
SMUG LUC beeen nciscs cece oe eee ae eee ee nance [pee = Sia ed eae aes Sart P34: aosacem ene 134 
AVI rear Ul ke Gyan tier gs Mies ry eee A etn latite nto) Sah. syose cle GON iene ts ore 30 20 110 
WO IMb wee i soke conic arate cre ieke ahora ave eee avele eee rorcieeete tora wie ersletercieerel| = Satara careers 100 2 102 
OZ UUIC GE erro 3 are rales arate efecto eenararet ie ate oietnete Sate Pegs siareier aA Seecseicees 9 8 34 
IRWIN: S SSS qe tere Boer On DAS ac es OSH Eten eee eS SES Giles ues 88 3 97 
Slave NON Aaehot SaasGeeasbasos sas sce oomoRbonaeDscosadaa. Gb legos aossbe 18 13 64 

TRO ete e te ee Pee, Getter ata aes He ee | HGSU Perce eae 1, 041 148 1, 357 

Geren a total est a Seen ee ee Orpen. sake Ee | 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. ae Value 
| No ee Value. Valero No. es Value. of No. | Value. 

: outfit. 

Michigan: 
JJG DI Skee pbeed Gace BEeacoso loca pases aasesscace seaec leccanood sebadocalseecupite 9 $555 
LNINTATET, BOS pee SE Cea Bate: aoc] Gene o ane lsrapanoaed \eatec Aare siare |aaemasees aceeaee 3 435 
IRGNZIG Se ae oes = = $8, 800 POTD SS erate olcrare oe ereiate) atciete trpecis se 8 1, 690 
Is{eiciai(s) ohne eee eee 14, 200 4, QO ssaate| caste ciao | Onesie esl essen 9 2,035 
Charlevoix. - os. <<. 22, 200 aU eats OE ese eee Se aa ae Gereel eens ease 47 5, 860 
IDO eee eee eee 5, 750 nL ReTO OE eee seal dest wees ereeteae ise i ee 68 7, 060 
PHM SFE ae oa. 500 PV saadellsaassoen|oassacellaucoscse 21 2, 945 
Grane were veLsers. cca aee ve es ae eae [siete re cieraiaeisieccele atedccamia [emi ste olllaate teeta Bpavere erate 19 1, 700 
Leelanaw --.-..---- eeise y= ||Satajets reels Monet oe te Were eumevetapare 1 10 | $1, 900 $10 52 4, 205 
NESTING | Ao se Oe SN Be Sena esooo mere CosOb cere ores aeart ets neers arid [eas Sane 101 9, 755 
Manistee........... HP as Stctes| heeee 22 rail sy Shaye ele sca sha Al easyer w Bis rail Ls atetotedaveyecmrsret ll ete tae oj atalll teas aie 9 1, 745 
IMiaSONY AG ae see cee 3, 000 S500 | Beaciliociercis Sallece aeteacll aerate ae 7 1,700 
WiGyoVoxcoouaNcs) Ge Wee SRE Ae RE SE eo he meer Maer necac nSore cancion eee meecl aeemmre 166 | 10,220 
Maisie pomeuis. tc EsnoallaSacocrciooscadpeeolsencacnoee faaeaallsosebcac |ascodces|>ceaenba 10 985 
OCeanmass--easee cee. | ereperenes| je elerstere rai eoaiciete auetetene|| eovsissretseieiell eteaieyel| Setereioace helerelersieici|eicretarntale 4 475 
Ottawarctassae. aot 6 113 19, 600 EI) SAsee lnagarces lone coeollseoeuaes 5 445 
Schooleraft .......- 3 96 20, 500 Ds O4B x ei ceeell Ste Eras |e erase eee rate 33 4, 035 
Warhols a} bhe NS se oaogets iaoace espa cao eeoee cca Seeaeen eta lake betel haiti 4 865» 

Ota on see 30 | 580 94, 450 31, 445 il 10 1, 900 i0 | 569 56, 710 

Indiana: | | | 
Ga) Fee) eee renee eae [sae ets Aso daeeel basse nosccl corde Eenuee oe Ssneocas sacoasas 11 755 
Maporbemcs caja ae =i il 10 850 GOO Me Leia ee te cork a ialllevareatrnies |S epee ona ets 9 980 
IR ORKeD are ease oes leita Na at Petar ere erie | eee Be Sel Ste cy sielllarepens Avast ete wicretotera ieesets pores 2 45 

Noy las sees are ay) 10 850 (SOLO) Ss ee ao el letaesee el eee ee DON eealeuris0) 

Hlinois: | 
COGAN eae a | hoes Nese) eee ete (reenter, |= beens he Seed Reniaraenneera a Fae Ie ee 49 8, 008 
Thalkiersae teen te aunee 1 | 28 3, 500 le (0) |B soos He ee eee (eee ees Ae 15 1, 730 

a | | ees a eS 

Motel Blass 48e 3 ry eee 3, 500 | FETS ae Aes | Cea ee 55 | 9,738 
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Table showing by states and counties the apparatus sel capital sinplouhee in the fisheries of 
Lake Michigan in 1903—Continued. 

Vessels fishing. Vessels transporting. Boats. 

| 

State and county. | 5 Value : + Ton- sy Value of} Ton- | x, 
No. nage. Value. Bathe No. nage. Value. of No Value. 

outfit 

Wisconsin: 
LOIRON 11s ARSENE aoe ESnoe aca on o5G| Goce rae dor acsesckaen lactecsunsodad | agcaccelsoassacs 143 | $i4, 714 
WOOD Rc ret hace tees 5 51 $9, 000 $3; O00 Serie al |e cere mene steels eee 291 | 232170) 
KENOSHA cesses ae ay 32 | 5, 500 HOA a sdetell ttn omaicetelcioe ea oeoee ete 2 $20 
Ke wattnee: <.\0.). 22. 1 neg 2, 000 950) ceitle ces ee ls cat elsee| sae eee 9 4,500 
Manitowoc........- 2 36 | 3, 000 a ie 5 0) eral Vea tea ee IS er a 36 | 11, 788 
MMaTIME TUG! soc alo ancice We ee 5/o oe | tee soe Stell orale ee ole een | siete Pell Sra orterece | nase rer craee| emrcloete es 42 3, 9383 
Milwaukee......... t) el 159 23, 400 BD BO20 castes se ailc'se.cic arsine 14 2,610 
Wegntones wee (EScatSeeg) Sct SaMc man CEI! ee Pelee Soaltealh ewe fer IRIS Dinas | Beaten S40) 70 
Ozsukeer essen. cai ees 81} 16,500 PAST P-L PE ae oe oe ee cer tol Gea See 4 1, 750 
VAGIME Aen ec emcee a 14 | 3, 000 900) |easee foceeneisiers|Soavereyac| oe meee 5 1,915 
Sheboygan Me cases Us 108 | 16, 900 310908 aes Nomaseccalsscccnecileassacas 22 4, 025 

To calls se oes eee 82) 498} 85,300 LOR BB TU Saas nee cease oe eee see 652 | 76, 626 

Grand total ....-- 64 | 1, 116 | 184,100 | 55,532 | 1° 10 | $1,900 | $10 | 1,298 | 144,854 

State and county. 

Apparatus of capture—vessel 
Apparatus of capture—shore fisheries. 

Michigan: 
Allegan 

Meltaen tate sa: 

Grand Traverse. ..- 
Leelanaw 
Mackinae 
Manistee 
Mason 
Menominee 
Muskegon 
Oceans. sacec- 

Indiana: 
LED (G8 ears a ae 
Laporte 
Porter 

Thlinois: 
Cook 
Lake 

Visconsin: 
DEOMI ciate feiaie atayeiees 
Door 

Marinette .ciecicc as 
Milwaukee 
Oconto 
Ozaukee 

fisheries, 

Pound “ & | . z 
mete Gill nets. Val- | Pound nets. Gill nets. Fyke nets. 

fs ue of 

No./Value.| No. | Value. ees, No. | Value. | No. | Value. | No. |Value. 

$1, 400 139 $7085 |. 2c 
400 39 195: |b ce ec 
800 494.| 9.650 1s .cn Sees 

1, 200 500.| 15/678) jose eee 
3.600] 1,557 || "701839 | ee eee eee 

12, 250 847 | 4,298] 18) $940 
3, 165 649) | ©3740) eee 
1.175 369 |> 1, (71 eee eee 
3, 025 828 || 8,566) |\, see) nea 

15, 800 706 |. 3) S90n|caheeal mene 
Bon Wea hah 973 |. 8,382 125.5 eee 
Brea a uk 612 |. (8, 02041405. 0 Lee 

36, 865 148 344.2 en eee 
1, 650 120 450c|e ee eae 

750 82 | 936 |ac eee 
eae 453) | 143511 e a eee 

5, 420 a74. | P1900 n ee eee 
100 3 12010. a ee 

86,600 | 8,874 | 389,248 18 240 

1, 715 57 | 938 2c nibs 
650 197 960 1 20 
230 10 | 46: | 2a eee 

2, 645 264 | 1,244 1 30 

ie lee aM cep Tee eel persica read, Nana | WE 557 | 2, 794 6 84 
Estab ren 1, 450 934] 1,366] 10 150 

1, 450 791 |) “4, 160 | 16 234 
| = = 

BN sacl espace | Ncetons ila [et a foot tte adele 28 2, 700 OTT 7,056 |2,091 | 25, 092 
2,234 | 10,328 |.._..- 212 | 51,655 | 45147.) 17,194: \ieen Sale 

708 AU QZ 4a es eal cate Resa eree 125 730) |asascn| Soe 
ALON SPAN ToOn| Ee eelee sow 450 | 1,291 G4 bi eee eee 
214} 5,560 |...... | 30] 11,800 462): 92905) | ase4| eee 

Sette etal ac one Mee yeaa ee 36} 6,910] 1,790) 7,210) 39 585 
ea Hae 5,695 | 31,155 |......) 3] , 950 ATA | ON 030 see ea 
Deel eee ene | malin |Saehe ee alcon een SA ae oO atlas 505 | 1,770 | 396] 6,214 
as Ga a 1,585 | 10,215 | $200] 3] 2,350 375 |. 2, 575i ace eee 
Sra ee 1,080). °5)040) | od Hee kdl eee tee lh SOOT ethos 0176 | eee | eee 
eras Sheed 2,034] 8,810] 955 | 18] 10,380 |..-22--.|2 2-52 -eee|en sas | Seen 

eal Sees ..| 18,660 | 77, 432 [1,155 | 443 | 107,340 | 10,946 | 57,342 [2,526 | 81,891 

5 | 925 | 27,770 | 167,760 |1,155 | 975 | 198,035 | 20,875 | 101, 994 |2, 561 | 32,395 

ese hh CC 
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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. 
Shore 
3 Va _ Total 

State and county. | Seines. | yaj_| Dip nets. pike Spears. ee eer et invest- 
SS 3 property ‘ ment. 

= >, |lines.| = = > Saollag ae 
No.| Val. | ‘|No.| Val. | No. | Val. | No.| Val. | 

= ——|| 

| 
Michigan: 
LAMG3 SSS See kee nee el RSS| Geel lanacee Bearers Uceaea| eae cence GIAO) Welere ace csister= $4, 088 
Ant Tr ee RS Aa eee nN an ecel B occa Sn oees rine ao lobe iasece | 550!|2.cecemes 1,580 
PGR AR Ee hos oe teas coche |e oman Meee hese secites Same eee mere ees 87300) |e son eons 27, 945 
IBERnien hs 2c2225 205 Fapvaaeee til aaal een seasse a ee al eral 17, 715 $1, 300 55, 328 
@harlevorx....-...- POI UGE Be acl ceemlescee os lescoad paeceaeses|Soca- 23, 700 1, 000 104, 007 
lDVaiR eeeeeciseretenae 6 260 (Via) oo Rol lpeeeaollopeace Ofoeaal Post |sopaa 3, 460 3, 000 42, 634 
Bnmeretin 2 ee 2 SS aa) Seer ile eee ees os emma soccer a aeato | 8, 485 7, 000 27,126 
GramdPraverse:! ..-|..-<|-.--.- 1 eee See esl ReSBee See see Bas festasts 3,320 1, 400 9, 325, 
Teelanaw ...:..----|- Benson hearts Garter) meeroel sneaee ae) pee SATGM eosin se 17, 871 
Maekinge .--.-..--- 5 | 220 Pare eee i ease eee meee ya) ae 4. O75 i ae at arceeae 34, 168 
LDR TS ae ae Bee med bneel Beton ee ies ARR Acres tooees Ra ceee alee ls a2 GD pee ee 7, 782 
WEAROUWS. = ot Dec dee cee fae a) Se I cee crea eran Memeo leecs| Seccio DOU Nets Sasa ioe 12, 659 
Menominee .......- icerompeaneisrete Pal eS oe el ee eae meg es [oleae eee 16, 690 40, COO 104, 123 
JT REESE Ts SO SG ee el eed Aa eren Sesaoe earns reac ee ee NOAOi ea pees 4, 125 
EER RRR eas TN ee St ett fe reas |leictcta Rexcie reel ete Sse ote mccain [ee a een SO) Al eee 1, 761 
(Opbawameee ee ea esince alee eee SE Ae RN Maries DE Ree et a ere Sh ee Pears | 21,810} 11,000 73, 383 
Schooleraft: .--....- | 4 155 1 (eee (ee eas Ses ae ey AS fe apcrete | 9, 670 2, 500 €4, 235 
Van Buren.......-- RE a a aan ee el Be SEE (ee esc aa ere iaese STOW cee sees 1,395 

— | —— | — ——. (ears Sha SSD 

It belle esse ss BS UROSt Oats. 4 leona estes aoe pea: | 5| 2| 181,575] 67,200 | 593, 595 

Indiana: | | % 
ECU aes Been eee ee ae geese ene La ee eee eetices taser Scho ee ese 250 eee eee ae | 3, O14 
ME BOCES 8 os Jo aks | Wewalaemee< LAR Oh gel ee sect Ae Reet ce ea Peete eas aes TOO eet ear Oe 9, 980 
PRember senor ' Ac sane eee emcee ES ea es ee hee SS os LE eaeee TOOU seek 489 

ig Sa eee ce Bee oie oe aaa eed Se Pace ean ee S500 (eee 13, 483 
Illinois | 4 Sa: 

Coolie esac sss. as 
Gaara ountsoeele ese 

CGY a 

Wisconsin: 
BFOWD Soc .o2seece= 
DQOES- 522 nst ese 
Mienoshare 2.55 25.255 
Kewaunee 
Manitowoe 
Minin BGbG<.c2sacsss) sss 
Milwaukee 
Oconto." -..25--2--- 
@OmAWKkGeL? hess secu fees 
ICL eG cae Eee Gaee 
Sheboygan 

ToC oe eee 19 |1,495 |1,411 | 80 480 |4, 560 i1, 100 | -----| 147,625:| 68,500 674, O54 

Grand total ...... 44 |2, 384 (2,348 |112 | 743 [4,560 |1,100| 5| 2 B 241,500 T, 352, 450 | 3, 489, 187 
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Table showing by states and counties the yield of the fisheries of Lake Michigan in 1908. 

Black bass. Buffalo-fish. Catch aug bull- Eels 

State and county. : eS ee = 

| Lbs. | Value.| Lbs. Value. Lbs. Value. Lbs. Value. 

Michigan: | 
ANG Raid sr a2 2 Sass Sesceemelset sce eee orannes lo asecooadal Maaess es 275 Uy ReeBeSreeloasconce 
1D) ees ee SS LE ee | 22 980!\ 6 G279! |e SS 5.c.c gelllsercie see) erie ese = ice lt rac ster lores tee eee 
Mitigkeronyssrs sj eso Geeta estas lanes aut eee eres al (A I a | 35 2 lace 3 eases eee ees 

‘Nir eee RVR can ae are | een eS a0! 1) a ae 
Indiana: | 7 . 

(Rrekie ener es osciaee ee oer es mee Soho share ae ee 630 | Ae eee cere pic erect: 300 $24 
Ma DOnUC eee lss sac eeeeyalaee 20 2 512 | i) 360 29 250 20 
IPORGETE eee seco cian VA ee eel sts ate || 60 Qe woe cc arcllioteee ae Pe eee 

ARO Uae es Oe erase esac: <= | 20 | 2 | 1, 202 43 360 25 | 550 44 

Wisconsin: ts ly % 
BLO Willies eke nh teens | 2, 000 GO plese cys [as aia arava 47-8600) |) @S446) |e eet ee 
WOOUR ee oae anc onenceeee eect 627 | 06/0 SR Eeee Sao scercrc 570 LO} is eee eee 
Mamie tte me es Se... enamel oe erepcey atari eS ec mercies \eaaeeeaae 1, 400 50) |. 3. sees eeeeeeee 
OCONO SEM e aa eee els ha Seen leis nec ineisye o| Sentai reroye [settee 13, 920 497 |0. 5.5 2scceaeeetes 
SAC oONi leno ens nacelle ae ESee eA con Ease Sod lacenee dene |odbae sells ssoaneba Sosecds> 177 12 

REC Eel eae ete | eae ee7 D1se see akeie: 63,750 | 2,012 177 12 

Grand@/total -.+-.22-<:2k: | Tes; 577 |) Masa | TP iyone | 43 | 64,420 | | 2,048 797 56 
| 

ned poalienaltes German carp. Herring, fresh. Herring, salted. 

State and county. n ze PARTS E 
Lbs. | Value.| Lbs Value. Lbs. Value. Lbs. Value. 

Michigan: | | 
PANNE o AIRY ei cece ee eee 16,000 | $160 1, 900 $19 3, 900 Pl BSSeEremee ocd sone 
PBOTMICTUIRS pe ijcamterinmeas = 3, 900 99 1,770 72 53 Pa ea Sel tes oe 
GHaElCVOLR aa see wee here ie cise == Joneeee [eee eee eee [eee eee 1, 450 62) ||: sat Boose eee 
TD YEA ae Ue aD Re Rely ai ee fen et penne UE al 2 168,822 | 2,358 | 666,400 | 16, 660 
Grsmdei averse mn oe meres a none REE ae a el ste 5, 560 155:"\..\.08 eee ee 
EOIN IVAN Saat cates week oe cmeeres aaa Salen RPE ok Li eas aL ek 160 6: eee er ees 
IMACKIN AC semat eee cccoee asa|seseseens {i Levee Stl ase oeealemereeice 46, 000 554 124, 000 2, 671 
INTE MISTCC2 a secec necwiot es Nef erene eee |Stesssrloatdeonsac|ececnec 8, 440 305, ||, -/ss5 ee eee 
VATS OTN goes teh yay escapee een eyereiel| wave, Seo cie Se isos make | eget re eter el Bee tetatave) 20, 680 860) |..-2 8405-28) See 
IN (CiaXoy ahi eee oases aloneeStods| Sater sallaaccsoaccelaaaocse 104, 555 1,432 | 3,317,900 | 83, 048 
Witigce ROM eee ascent sistent | 12,900 NOS) Ree see spelt sente- 72, 700 1,584. i. Se ees eee 
OCEAR a Maa e eseteeee Sse 100 Lil eta Sete sete|| het eyichee 8,000 | SU Meaeamcsas siloackisode 
Oitawe a Asse Sake st aGooeenac|Geeeece SeHsesaned lsoaccoc 444, 800 19: 381) ae secede 
Schioolleraiitisssasacee ects ineieincmeere Ree elle et kek meee NEI 6, 282 189 J s3e see oar eee 
Niall Aint doulp Ae eros Ne eerel come ace sera epsraed| ete S aeenee | Keer 1,315 PY i MP Sale Soe moe 

ROtHIS Se sa kere 82, 900 453 3, 670 91 827, 667 | 27,012 | 4,108, 300 | 102,379 

Winois: ; ere ; ieeek 
GOD ae es 2 See TE Bal is) ope chat eer al rameter 20, 650 776 18,130 479") 22 65.588 8 Ree 
WSO ce aieroosiaeeciviens Sarees Bi) 1 50 2 80, C60 2,282 |\osSaccscaee lees 

TIT Pe en eget 35 1| 20,700) 778 93,195. 2,261 |<) ieee ee 

Indiaua: iF Roan cies a mA 
STU Raaee eten nes, nuance a tre 6, 615 142 8, 145 78 | 34, 605 | GUO | eau eee bia sates 
WNPOLLC ax hieoe cio aces eeisss [eB /460)) 50} | 5,375 312 | 38, 910 1; 290 acs Be eee 
IRGGNe Tater eee cae 640 20 | 300 8 | 2, 950 87. aa he ce ee 

PROT eae ee cme Mee cers Hy sees, 212 8, 820 398 76, 465 2302's. Atseerse esl eae 

Wisconsin: G : 
BLOW s tateeornre oly nia sore oe) eiisieleccreeelll tate creel 496, 630 | 7,482 440, 250 8, 202 9, 100 199 
MOOT RY a ehee we ee ae Nee Were aye ceahayal [Re SR eo eee ee chara [ere ee 895, 514 16, 726 | 4,886,300 | 124, 241 
IRGMOSIND) Se Soha rari sateeet ees Sere) (a eet ose Serer eee | cha saa 59, 410 Pica Me See Soe ac fhtrereseyorete 
MGW AIMCO Uke sees ae peisrcial eee SSR Ae ciel as ae NMI Ses 97, 8380 2 ABE Nee ace eerste 
(79 OUT anh OX Chee Mn Rte reer lee Rit |b oel ecm ble ee epee Se, ies Ord 180, 783 4, 252 6, 450 192 
DMITRI TG Spe las oe Site amin oval ays eco rote red ec harseaiel| Mit iene ee yall eva oRSS 218, 240 5, 394 233, 800 5, 872 
IM DUN eile ee eens Sonos asters lesevie 390 12); 263,298 ‘O5669) asec Wejorcterseete 
(OKC ONIN Bes a5 oS eae TOS menng S| oaoe caer adoaoac 4, 960 128 | 752,195 9, S04 293, 200 7, 280 
OZAWEC Se oS May ie eee PS alee peepee Neg 215, 144 059 Hato Sieve Merete 
RSCG Sameer cso oe ene Cerca, Se Mevallle crn cia ale eiaretays eremue | eestor a 40, 625 1650! | Sade so Sees 
Sihelroaroar sve tae sae se sre all era oe oe | earner gliomas lero [beeen | 213, 251 6) BBB |loseiee Seles Sees 

Ota peer ch ae shee ligation lgt each § 501,890 | 7,622 | 3,376,540 | 74,898 | 5,378,800 | 137, 784 

Grand total .....-..-.--- 41,650 | 666 | 585,980 | 8, 889 | 4,373, 867 | 106,973 | 9,487,100 | 240, 163 
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Table showing by states and counties the yield of the fisheries of Lake Michigan in 
1903—Continued. 

Herring, Ling or Ling DEW Pike and Pike-perch 
moked. lawyer, fresh.| yer, salted. ickerel, vall-eyed). aie dint Gore smoke awyer, fres yer, salte ve ere (wall-eyed) 

Lbs. |Value.| Lbs. | Val. | Lbs. | Val.| Lbs. |Value.| Lbs. |Value. 

Michigan: } 
JAIN EEN 2 See SOS Ae ee ee be GHOOOM| Ra SbOn Eee. ale hee Be ce ee | eo ese 1, 000 $61 
FERGUS ooo error cro ein) neers | Sete ene TAS OOO! e482 Sane sal ees eeerll Sec sel ereseeinaa eee 
Ghemleviouxs oo: 522 225-52 Hest { OL) Ng S92 et ees eee he aoe (OE Do eC ee Ie Slcroccuae 
WY tieratlarataye(sse ss = ote Sora = nrcinre ses std liseein a ercheecons See RBar oo eaeene aller 108, 993 
PBMCs ey se Seen acces 850 SON peek Su rc sac) setesesslieeecic meee cae Seles eal eee 
MITC eT EE Sa ae yy | ce fe (oct Og ye | me ee | Na ao 18, 900 
MITTEE Bete. 5 ore cyan onto oe oi terete tee bytes nee sete cilfetenn 2a QO sek LSE hee cecetet ll eer pail eee 
ATES GHG cee er See ge ee POM ni al ie ie 2, 700 Dele eeere 2a eee cl egy a | pert ne ee Rees | 
VifeM OTIC Cis sets Re ee ce Balle seal mene yep nce Sees eS eee ere ae 4,925 
IMINISICOS OM! 2 1. /hcs)ectanjseieee eeore Gaseaee 2, 900 Dol ae esol |lne seers 1, 100 
SCHOOMGrATU ema creme cee a eres leeiereo 665 Gilbeens eal eos Geeta s| cates es| Ree et ee meee 

PRONG ee a crater oe mC ar 2, 650 212 | 23, 865 Bp $60 18 | 25,174 | 1,115 |184, 918 7, 874 
= am = iF = | 2) = 

Tilinois: 
(Choo Sats Bee ee eatyy ee eee ee bier Ini eee te 5, 000 QE Th 2 aco are crore att oo esah apa Pare Oi S| 
TR Ce pepe aj aepnae cl a ertace We oellls a eke |owsibece 5, 820 Gay eee Se eal Sales aaillaaee setae ee eel eee eet | eee 

MRO Ledley stot eieyante Sete ae aes jase eee 10, 820 Melis. cote Sis | Sye8bye cle ardoswve tee oye icie | to rare rotenone 

Indiana: e 4 hs 
IL FENN: Se ee creas OR eee [eee Sie ee 1,750 Sais Aten lepers 100 al [Aone al er orto 
Ma pOntemereac ere oreo ea oe aa us|omeenee 6, 600 SG ni eee nae was 15 1 40 4 
PROMUC Tye teeters te 2) alehajn alee ssc) Mery steel ate Serene 550 | (PS cee eee Cee See err eee 

ei ak aay . sl | ee AS 
ANCL eae AN eye (hoe | kan SH O00 28 fl hee eee lee 115 10 40 4 

Wisconsin: Al ci i | 
RES ROM Waldbeteye = cieee ya) slave ween oe ae [ies aces =i leeks = bee ceienalete ne eee Sea ee ier 51, 850 | 38,823 | 18, 240 797 
IBYONOUE eh =ces Sey i eet MER REN Pea (Nes Be Ife S IEG) ferred ae Ct ete | SN | 2,870 154 | 29,910 1,354 
IKGOMOS HO Shs cee insti soc ieee eras ei SHOBO | CLOG! ss see |e yale kes ll relesee este eas a nes eee 
PTV EFEATINLTSCO MUO) Con eet ves (tavare oe aes |e wren etal ete Srmizie| ere syevay are} | armcorter «| esevevovaretel| lee acres lle ete om yee Tea 300 ) 
IN (ENTITLE ee Oe peR ia geal bey eee Sp meet [Cre ee | US ray) ee eee es ee 1,500 79 | 1,'780 95 
MON AUC eY Saas cits <p ecitelo-issane|emmnsee 29.240) 3865| be. aaa os sa| See oer keereleme | hemes Cee eeee 
CYCOM@MIO Be SA ee ee bao aeRO One Woner ae GSAS ene ne aaeena lcoeaes neenae sees 9,125 528 | 31,325 1, 632 
OZeUIKC OTe tee: oar gosalmac anoslnssece > 3054205)" (264 esses Ie em aratevall Sesepare mia lle, wit overall berete orerere Sieroter 
VR CUME Seem ce cicincne see techs eaes|lsneGake 5, 820 5Oe| Por seen eee ae eee Meets ote sree (am sob ot 
SMEDOV SAM sara senrensesatvel icc clo skal since arse | 7,360 HDulll eens Harepe|eane sea bonetaclaocecess Js kere 

ROU eons mem sunita emer ailoicieom ae | 75, 920 SOM iets aoe alee Ars 65, 345 | 4,080 | 81, 525 3, 887 

Grama) totals. 5- 4222-256 2,650 | 212 119,505 [1,509 | 900 | 18 | 90,634 | 5,205 |216, 483 | 11, 765 

Sturgeon. Caviar. Suckers, fresh. | Suckers, salted.| Trout, fresh. 
State and county. | : = Fy F = 

Lbs. | Val. | Lbs. | Val. Lbs. Val. Lbs. Val. Lbs. Val. 

Michigan: 
JUNE SeonReeeee 5, 100 | $360 | 530 | $402 7, 300 7 el eeeeeeel see ce 8, 235 $523 
PANIN UT Elec rere tere nee ror | estar ete | etc rel chev eral cee cll ne ies rae ne Sane ar ae 3, 480 221 
Benzie SSC OCS 3860 20M ea zelaceecs 8, 400 ODM eres cece a eeueee 310, 640 18, 771 
IR ANA Sosaeesenees 97925 || 1625 |) 1/70)|| 150 8, 395 Sool | eae esr eta tes 459, 564 | 22, 963 
CALC Tegra eerre te eae seer ce eee pe eal ene nea eh ee ae! 140, 370 |$2, 834 |1,097,343 | 46,045 
Meliateces ie ane Wee 5,067 | 308 84 54] 270,272 | 2,500 70,800 | 1,698 283, 312 11, 306 
HMI tect oeecinee Aare 685 BOs [Heschel ever ete 12, 060 100 6, 275 150 124, 800 6, 093 
GaGa OTS Cyaers eee Perna ene pare en tees ol faye al Sees AEE LN OR ees el eke 35, 765 1, 668 
Wreelamaweeescnse Seles eee [eee namely aoe | £0 2} 14,420 288 | 157,020 7,615 
Mackinac: -2s-case- 10, 290 BGT eres clearer 207,370 | 3,432 | 169,600 | 3, 641 208, 385 12, 550 
DM aT STC Soi eerie rete te | ere eect reteset | fh ats a ies | Meta ehoereleerncloa ata s le Ge mrecten llagenceete 142, 209 6, 200 
INVA SON ee earn tees elo eee Nebo slsceAealisocioce 2,315 | BON sakeecece|saceee 129, 970 6, 550 
Menominee.........- 910 GDilizceoenlbee sac 8, 350 112 | 64,500 | 1,230 40, 700 2,005 
MiISIKe POM eyes essere 2,900 | 178); 300) 195 19, 040 DOB) ie iieialetele aval sare sper 5, 470 3384 

PA OCCAM Aa = oe — es )iste/a ciel 3, 200 240 300 210 2, 000 BE oeeeoacts] |tgehasees 20, 980 1, 055 
Oba Waller. ch acct cee teers al erorees | ete el Al ece ce | 720 (iy eats aon eee 370, 600 18, 724 
schooleraft, -2.---5-4- 1, 0038 DOM Saxe ees eee 12, 000 176 | 115,700 | 2, 603 641, 252 32, 020 
Wane Biren ee ee esses 800 53 70 45 270 (319 || ener Leyte 120 10 

Piney Gea eee rees a 7-year 40, 180 2, 452 |1, 454 1, 056 558, 512 | 7,153 | 581, 665 12, 444 |4, 084, 836 | 189, 653 

Illinois: | | : 
(COTO) ke ara i fr) PS ay | (re Ne 1, 400 OOS esssarcecie lla oes 600 42 
BENQ SE eee 90 6 12 S | 5, 750 a es ee |asacnerd 198, 139 10, 859 

Fak (tak aa sven ier at | 90 6] 12 9 7s alee sl eee eee eee 198,739 | 10,901 
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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. | ; | 

Lbs. | Val. | Lbs.) Val. Lbs. +} Val. Lbs. Val. Lbs. Val. 

Indiana: | 
IU WEG Wie iene Cae 2,875 | $267 32 | $21 38, 855 $58 3, 155 $206 
Ma pOrter sat s2 anes 440 33 12 9 2, 950 65 |. 72, 687 8, 575 
ROrter< else eb 28ise 270 | Ona ects So Ne cress 200 5 590 

Rota bree esos seek 3,585 | 259 44 30 6, 505 TOG eet see | eee 76, 432 3, 818 

Wisconsin ‘ 2 ii = 
BROW setae eaeseee Nate eetnt| Metalmise oss ee is teeeas OOD ION NON aOL toes mei be hie dlayescih res eee eee 
Doors ies see ehsee 5 4, 370 246 10 6 19, 900 224 | 173, 700 ($4, 582 |1, 047,063 | 46,380 
Wenoshays<-acicecccie% |-2--22s \ 2a es bree jodeeoal|-sareecteo|sovacoallscscoesce Wacs(s(e/atexe 144, 906 7, 055 
ING WSN @lS <5 or =i -e iaeeeee horse sere Wetec 1, 650 Poe ee oc Posie ere 411,492 | 18,942 
Manitowoc.........-- 2: 6565) 186) |o.22 22 uence 10, 089 HU 7( sid ees aoe gene one 741,234 | 86, 894 
IMP STTIE TCO S wore Seine = FLU eae AU eee lege eae 221, 330 | 5,370 3, 400 | 85 66, 535 2, 996 
Milwaukee.....-...-. P3860 4) pal 5 3 11, 750 PPS iereme cee Tease 910,849 | 48, 845 
OCOMtOnc. se Moe | 2,165 | 131 42 25 | 321,475 | 3,367 | 25,000 | 620 1, 490 74 
Oz7ankee\ es: seck ce Irs OS ihe mao 3 2) 2, 500 AOR ee ee arte 401, 364 19, 623 
PROUT eae wits a Soe Lemna nk Salata lines We patna 3056250 Wen 6auleaseeeeee Nene 5s 132,045 | 7, 450 
Sheboygan........... 180 | bon kes be leseicis 16, 500 OBS ee eters ae | Pace 737, 438 | 38,631 

Potala epee. we Las 10,995 | 691] 60| 36 11, 561, 609 20, 109 | 202, 100 | 5,287 /4,595, 416 | 221, 840 

Grand total.......- \54, 850 |3, 408 |1,570 1,131 |2, 133,776 |27, 531 | 783, 768 (17,731 |8, 955, 423 | 426, 212 
| 

Trout, salted. | ae. (steel- | \ nite bass. White-fish, fresh. Wiis, wat head). salted. 
State and ceunty. a aaa 3 =e 

Lbs. |Value.| Lbs. /Value.| Lbs. |Value.| Lbs. Value.| Lbs. | Value, 
ST {eee et | 

Michigan: i. 
INGRAM ee se. Sts al eee se chiassace| used cal eeeeeee 169 $6 12):100'|| $839) Sa2oeeeeeeaeee 
PASTY LIPINTNG 25 Sea cian ia Soha (Severe dravete) te che ares | encte weil eee eel eeueieteyorlllereseleere 6, 800 OZ. {lisa ccreeae tenes 
IRERZIC rte en soe oe ayatera. &'orerai| heres siei= Sill oraysicyal sfai|latersr= ete ol areeeere ees ales 138;,600: ||" 77,429) [i erie eee 
I ELELEM fet oestee <.n2.5 5,2 ioee nome [is eter ERE e Bee em cmme| ioe sm ode een 8, 075 6576 hc cee aee eee 
@hartevoix ....-...-5 43,426 \$1, 792 |2.--2-. Vi stra ees ict aray = inet ores axe 563, 372 | 34,157 | 8,927 $483 
CUES Wet ean ss easel aw de a ceibae tees |) acaeeiatate [enc one Perera tas hs Si 143,361 | 8,544 | 1,400 84 
101070902) Sees eee oe 30 1 ine eooss eee oe Gl sence apeer 161,425 | 9, 432 50 3 
GrameePrayviense. ss. nce satus ool aie eee tn es | ete eee all Seca 55,0600 | 3,159 85 5 
Beclemarym 28) 5 eoe 14, 920 iY ee Nos ee eNO Ao ES Ci 116,350 | 6,248 | 61,850 | 3,534 
IES CLARE G ios cherie se steses aes tere oe) = servers Cerne aloe cisions I Nearer avs esicrane 151,201 | 8,105 | 47,900 | 3,011 
INMMAMISTCE At is ol nec lace deen Pee ol EA OR Rs SRT Rae ape Ol ca a 4, 160 961. lo eee Bee 
ERGO RA abe meas Saou Fe ees ieee baer Soe Re ater ile rons SoBe 1,340 83 | keel eee 
Menominee ...:...-.- 18, 100 Fisk Peer Pape ape cd| SUE, se Re ae ba 10, 350 673 | 2,0C0 126 
MUSES OM eaters 2 aa\[ eevee Saati eral oictee evan |=, aterm eel Ne emecinell ewe eres 750 57 | oss aheeeissme 
Owes Gost sea sae eens tse eee ere seed ees cae eek Oo 7, 250 460) || stisce callSencees 
OUR Waitara elec are sullS aeerclsine Pees Rell Secrets peta er reel eran toe as] behets 300 Pe eel Sooo ae 
Schoolerdifte J ce. 4) occasion (Pie eee Seeee ef Peymeraicte eee ee ee eee 4935999) | 275, OD Tallin cic cee lee 
Vien UR A oh cee Sah aa ete alt ieee all ot ye, seen or opete elas rete ree 285 Dhan so siciss tees 

| | | er 

A Meni eey easy aaa ABTATO MORAG ON || cecal ace eatoteee 100 6 |1, 804,148 |108, 083 |122, 212 7 246 

Tilinois: in e : | i 
aes een sa teas ANS. eed Jodeecce Neergcaselbcmce aie cten eens | 140 13 |---| eee 

Indiana: ‘ a (ea | | 
EC er aes Sas niime Sac Ato aes eae tee odad © ei wages heretic thats © eee 1, 355 117 | 2.2 2c eee 
IAROL ECW Set co OO elie aul ond eee ey) cI SLY HTS | eae eras 1, 210 1100). ..ege eee 
TORU C TE pesca tial eteece ore chjeacéese [te jeps he’ Ale ae ey AE ORM AS 1s atey 200 16) |... <3: see 

CUE leet aan RN OR Nee dete FO peas tal Bey 2,765 | 243. |... 
= === = = — i —= 

Wisconsin: 
IBSEO Walloon laraet sic nee Heck Star ck apes, Laatins Syn as 5, Sai ashe a 300 Se ee ee MR ite Sasol - - 
DOOD es Rees asceedac 17, 400 O39 Ul epee rel ease (ee mie eS ra A es 21, 367 I, 526. | oceraterce teeta i 
Reni oshaeewereenassatsuesaens thee Nc RAEN IS Se CS po 19 | 2 | cate cee 
KiG@Waunee (oe ccc cc fcc ecen Agee | SANT os ee Mpc abel Pe So 6, 040 388) | wai - aloes 
WMS OWOCK = Sustets access llelcmaciae 40 LS eens ee ci 5, 890 | 403. ||... 32 eee 
Ms TIMETOK es ./ sec. teat sssise (Sementers lnaaeetes Jedi etapa Oe eee Pa cee 1, 636 108\}\..222 = [se eeeer 
NMUNG EWING Se Same se5ou|beeseeuel|aoeoe oe jneenese fetes ieee ees (ae 2,162) WS) see 
OEOMIO eee aee 2 3 emedaralleecencalbes deer lizcameesl os sisted [eases 50 | BI ABeecno soc 2o>< 
QPAEIITIE COE yee PE saccades oe a iaaecree Hiei See eS A lp eT a 3, 787 | 266 2 2.622 22 
PRCT Oars = Sey s,s eases ls acters ts alii etna st aeeyore J eiee By ee at ee al eet eee 78 8 | ....320c0e | eee 
Shebovyouns 2) Soceccalodeaceeliocuatete | 120 Fn a See tees ons 1, 950 182) | 035.2 eee 

Fa) fool im seem 17,400 | 939] 160 16| 300 | @)|/° 49¢9700)) 3,064) | ees er 

Grand total ........| 93,876 | 4,219| 169| 17| 400| 15 (1,850,032 |111,403 |122, 212 | 7) 066m 
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Table showing by states and counties the yield of the fisheries of Lake Michigan in 
1903—Continued. 

White-fish, |White-fish (blue- een White-fish (Ghent 
qi E smoked. fin), fresh. u (longjaw). - me ), 
State and county. smoked. fresh, 

Lbs. |Value.| Lbs. | Value.| Lbs. }Value.| Lbs. /Value.| Lbs. |Value. 

Michigan: 
BMI Cease s ciceer=lesicllo~ie.-=ial| nscale 15, 300 700 | 3,000 | $300 500 
Pete Merce echt os a2 .(k eons ciate eeee 1, 200 BW eas bain ceibevall mista rers rete 
NAMIE VOU 52545 5.5.20 0 [kes ase ace. oe AON GZ Dull Aa eed ain) een Nercleiw ates 183, 320 
LEGS, ease peeeeere ae ae Eee beemoe es Se Sealer Se. JotieneSclloonsbooltose a: ee 
SES ATIRVA. GS TRE facta ore ort) Scala? Vassaail ara seh hee sieere mw cinelllt cate eee eet aoe 185 
Grand. Praverse --<--=|s 0.2) s=--5¢ 5, 800 i ni aoe eelecisgeos 2, 500 
LUGGIETONS Ae eee eee 300 $35 | 21,105 23.) -casoad||sancsch|icasoecsac! 
IAC NETS Reh is a eye Sie seel ee Gees ' 18,300 Us) Bocosoaodsecatedtopadce 
BTUNOM eos secs sete slleclsmaeluaLeet: SLRS rh ISS ie oe el abeece eecsoee- 
Wenomrmee:. 220 oi.) S-2) sae sel eae 18, 640 Cy an eer te ee (de eS 
MU GEL eS < Barc: c6 5 s.uicsia) lem mieiel| ne ae cee 600 BOM AE essa haces eee 
OER Wes ss de secseneee Serrisel laenseee G9" GOOE EsS ObOe |= eta cisie rail eter 
Senoolensittns. 2255. pensien(eeas -oolnmssensie beet aioe Becposee: 

PRORAN se sci woes as 350 | 35 | 231,200 | 9,580 ) | 186, 505 | 
Wisconsin: ue irony 

OUTER ire a oisictemicic oe eee cee OS OO ie feasted lara cre ers | Serica ieee eyes 
WMO WANIMCC 22 wi sc.0 fe isi| lees siallleje yea. 56, 650 TH SOE aasice.clSemace cleo e 
IMiBaii ieee ney aes loca 5 See atilelee < nies. T49N799)) |e: SSon | h -c2 2 a ieseneet|| Seema 
(OVA UNE SEY e i ete eel Eee Bana 28, 085 p12 Bi ae eel eae el keener creed 
ARASH OREO GY is 5 USS A Ae a [sea Vee G2, OB) Zi GB Oi aloes saiz tell Se oar Sear SS wees] Te Bel ee oy | er 
(SHIUS SICR ERT tie Ae ee teases! eee |e See --|_ 5,599 Lea Secseslssnsee ss\ispozosoed|etossol|as cbs b00s|lbe: zeae 

PEO liptleree are tete tae sacral lms peilosiAe cists 400 FAG ae a OS Ba | ese aye eee ete catia | es rwrate oor tll a ere 73,875 | 2,012 
= SS SSS SS SS Sy pee SS) — = = = —_ | 

Grand-total ..:.-..-. 350 3d | 631,664 | 24,562 3, 000 300 | 186,505 | 7,809 | 119, 8384 3, 863 

3 | White-fish | <,, tee ‘Yellow oo (a 
| (Menomi- | * ie dead perch, Crawfish. Total. 

State and county. nee), salted. ey salted. 

Lbs. | Val.| Lbs. | Val. | Lbs. [Val.| Lbs. | Val. | Lbs. Val 

Michigan: | | 
INNIGR cine Bee eer Pe Rarer lees ean E AB OOO MMOS nce ae lees oe oe een 108,040 | $3, 776 
JAS AUITAU AO igen a seer eee ae See el Sore te okt (hse a Bee Se ee ae [ea eat 9, 780 603 

| oerratclle ae ayant ew. tee 476, 740 22, 345 
j Ifeisteicse' Soerenst arenes ee ee 531, 262 26, 261 

, 205 38 eee aces ae fearless 2, 153, 663 96, 204 
TD) Sie Se Ae ter ST eee ee eae 30, 927 GOL es eae koe lesaee, Sere epeeoe 1, 731, 981 52, 250 
HUMMUIMLO baa eee eeecmal cscs eni(Gee cee 8, 200 209 328 Bathe Neves er eetean SD ar 314, 823 16, 087 
Grenudeiirayersemera eos. cl soe so ieee eee aes tea laniscce aleem cilia yaar | eve ro 104, 710 5, 282 
ABBOT AI W tert ocicini = cline sean celal are 1, 000 DAM ecient slew sires aerate 007, 250 19, 398 
Lip yolalarey jis eee 62, 600 |2, 810 51, 050 GT Nie Serta 'a Ss oa ecceteees aye | aieene Sale 1, 151, 296 39, 390 
Wigmicheese Shak eee iS. 1, 050 HO) aa fide Se PRTC 175, 050 7, 606 
TWHEPY SORT" SSS ee see a EEE 2 AER Se [Be eee aoe Fee e a ae ete mien hernias 2 207, 935 9, 676 
MVIEMOMMMCCs 22.5 acl. ac.- = (Possae 8, 870 LEDS OMA OD Oils errs cre lee eae 3, 605, GOO 90, 516 
ENTS (6.0) eee eee Ue ees gene 29: 2007 LS 220n = reese ats as alll a eiaeetos cee 147, 595 4, 144 
WOCCAND aoe sense ch: HS aes Weieseer 150 Aye eas fee =iiecel| Sembee el Sareea eee 37, 580 2,125 
OFA Welace ate coe ae Beet eae 4, 450 GAs ys ae RPS Ae Nee 31 890,470 | 41, 244 
EAGT GTO LIGRTH RES kl FRI eta a Fg (EC real [rey fetal (in eel Ae ea ee Rear ea ep ee 1, 221, 301 63, 110 
WAria JEU. Cooce suc| sag aeeoe) Se sees 11, 130 ABA accel Reha als soosmgns||sesebse 13, 990 | 641 

Total... 75, 625 /8,265 | 287,442 | 7,060 | 5,528 |_ 87 |........|..-----]18, 268,476 | 500, 661 
Illinois = ; = Toe ee | OE MeL RDP Ly : 
COOK eee aos Se8e eens SALA 192, 270 233, 050 8, 097 
DEAE Re Ue ates 2 een Ie Tee we 74, 538 364, 639 15, 632 

Wot ds dea. aces [sos - sean eae 266, 808 a Rs ee ee) 
Indiana: F 3 foe ecu “ieee 
Me ore el aaes<isern tes, a coe pete ae 80, 9S0. | L, 892) Is. saa ee WS, dye sshs tare a cape creiellle toners 96, 902 2, 940 
NGAGE eens eee bercen oes i Pe ME OLO ASS OR" Pes a ase ppt el eaters aval oye (ure 201, 860 7, 400 
[Eso eee epee -oeges ere nee Ve oath fay DOCS BO Boose ules oe Ie asta pene eel oun: is Se 
OGM Jae ze Amal SES SUID G95) PROM Nd. a | ee 310,222 | 10, 691 

Wisconsin: yi Ik fe Toomer ren ves hal 
SEAWAY Stale ce anys een oe erate a eee |1, 235, (924 0) ar) UM apse HA 236, 784 |$7, 657 | 3, 464, 434. 58, 731 
ADO OGE ee tse na eee 68, 800 3,119 SLO 200 [9s BO2 so, GOO" | 244 eee Seen nee 7, 886, 671 213, 826 
ACOMOSHAS= 2. Sac adel smeeseefecee ne 18, 000 37: (Or ee eee nal aaRacl Noses Beoreme 225, 415 10, 058 
MC WRUMES 20/2 25). 22/028 Sede ceri 600 SD ssatert feel | es arelate telecon 578, 862 23, 510 
TES G HIRO RAC) Oeae meaeaaie lyase ee ae 7, 450 215 954, 842 42,326 
MAPINSICe S95 4..< = eile ace ealeces se 96,345 | 1, 887 996, 711 27, 887 
NYRR NITICEG be S555 ail seoee ee meres] 16, 800 670 1, 234, 740 55, 007 
COCO TU eee or eee | eee Sate eee 523, 400 | 7,343 1,986,027 | 31, 672 
OZUIKC OH seca ice rotemio se Hx aaee 37, 295 OD IL, | Seer kal [Eanes EM Se ee 744, 481 80, 878 
PVE CUNO a sioee as seca se akc eel eos ote Hale SAD Hl Aled geasedeoia | elke eel ie ae] Cees epee 343, 603 16, 263 
BHeDOVeAMe= -oseee nl weece wige|deeste)| SEROEU dA le deekecllechoel lead ce: Sere 987, 325 45, 811 

1¢03): | Sept re 68, 800 |3, 119 |2, 622,315 |43, 846 |15, 600 | 244 |244, 464 | 7,897 [19,403,111 | 555, 469 
Grand total ...... 144, 425 |6, 384 |3, 292, 260 |62, 910 |21, 128 | 331 |244, 464 | 7,897 33, 579, 498 |1, 090, 550 
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Table showing by states, counties, apparatus, and species the yield of the vessel fisheries of 
Lake Michigan in 1903. 

Indiana. | Illinois. Michigan. 

Apparatus and species.| Laporte. | Lake. Benzie. Berrien. Charlevoix. 

Lbs. | Val. | Lbs. Value. Lbs. |Value.| Lbs. |Value.| Lbs. /|Value. 

| | | s | 
Gill nets: | 
ferrin oi oe eens 11852000) ($728) 6; 320°|  G2535\ 2). cl ceedle ces cll cs ee eee lesen |e eee 
Ling, or lawyer-..... | 4,000 |} 40} 2,100 | io eae coal lacacaors 11000:) $245) || 3235 eee lee 
UCIROTS eee teeresie = 590 | U \soedeconcllosrosc|botcoces scseenslionseccotlesscssclloosee2c> aa|Seeeeee 
*RLOUUIa treShin.- see \71, 312 3,487 | 196,244 10,718 |170, 500 |$7,050 | 439,750 |21, 886 | 947,188 |$39, 637 
Mrouty salted woes aleetees ees Beane San ASasocs locomsGaellcGSnm ie Godeetaral boos 746 24 
White-tish iresh) se. -)) © 750 | G83) cates. jel osccce TOPO UO ay aK SEARE SS calleoduss- 432, 422 | 27, 469 
PVinIte=tish, Salted n <3. 508s) Sass |e sans eas see tees bee renee ets ee eminnesee ol secre 3, 927 158 
White-fish (bluefin).|......-|...--- Ra one Uli ete 13,800 | 610] 1,200 49 | 29,575 | 1,249 
Wiralte-nSbu(onoyaw)|e=2 4-4) to se escalate ee 500 2d; eee esse ce eee se 183,100 | 7,670 
Mellow spenClies ase ne| eee soe aeeeee | | Ue oodsecslocosecalsecapanalacemoc|lasscotesss |---222 

Ota ere acconeee _- - |94, 612 play | 211,057 11,193 )291, 800 |13, 393 | 451, 950 |22, 180. 1,596, 958 | 76, 207 

Michigan—Continued. 

Apparatus and species. Delta Emmet. Mason. Ottawa. 

Lbs Value. | Lbs. | Value Lbs. Value. Lbs. | Value. 
x Ss) At Cee = ! 

Gill nets: | 
Herninoy eases ass sec ss 475610 SGI DS7! |e sae oe cs al sae 20, 630 $860 431,000 $18, 741 
ihihavss COON VAY OR keharaadae| aeqoasaeor| Sabon sagocuconallsonsoccs 2, 700 22. | Ssccee ee ole eeeeeee 
SuCKkGrstp soe sake tenieeeciee 168 Oils hase ee sewers 415 yal ee ereesere ts a ecisic=,- 
Troutpinesneeeeeseee eee 122,996 | 4, 427 1, 200 $50 31,340 | 1,690 | 332,890 | 16,634 
White-fish, fresh .........- 45,073 | 2,761 4,500 240 1, 080 69s oooh AS el ae 
ilouligsaociin (oy bierihal ea Sus Hass ome se cihocbooon asusacacccdlbeocadad 50,980 | 2,125 69, G00 3, 650 
White-fish (Menominee).. 6, 689 PG S)N age ne ay 4llooe adaael HeaSesaned ledoocaucliassSoc005" fa rate 
WellowsperGhy acer. -ses 323 5 | 200 (Oi) /Sescecnosclleecsages||Soseasocee!2 202 52:2 

SRO tails awe pe aoe see | 222,859 | 9, 022 5, 900 296 | 107,145 | 4,771 | 832,900 | 38,425 
= SSS SS =o —— ———J 

Pound nets: 
SUMS COM seco craas cattle |waieerseitaael|e eine tae Gi) 16 |iicejasaloel veces Se sl ae see steel eee 
ETN OU GHEE e oe ite a eens [Seema endo sterner 10, 800 450) |c0. 2.5 Sel) es soko See eee eee 
WilnibesttShe ens c'scescace ss echt eee lacosahe Ips 2001/5680) ae ane ee eee eee 

TSA ae aa ts Me ee oe ay eee ee eee. 

Grand total ........----- 999859 | 9,022 | 48,235 | 2,442 | 107,145 | 4,771 | 832,900| 38,495 
| 

Miechbigan—Continued. Wisconsin. 

Apparatus and species. | Sehooleraft. | Total. Door. | Kenosha. 

ai ’ = i } 5 > Tr | 

Lbs. | Value. | Lbs Value. Lbs. | Value. Lbs. /|Value. 

Py > ar = | a | | 
| 

Gill nets: | | | 
ERG oa ey Ae eee eae 1,382 | $52 | 500,622 | $21,240 | 226, 664 | $6,509 16, 250 $715 
Ling, or lawyer.-..----.--- 665 | 6 14, 365 DY Ba aeencnee| Maxam 2, 800 96 
SuC@kKers) e405 aase sees) seyeies | 6, 540 102 7,123 WO | 2 nse Usllinee sol eee eee eee 
FROM Wines heen eee eee | 556,590 | 28,302 | 2,601, 864 | 119,676 | 327,465 | 14,027 | 118,594 | 5,792 
ro uimsalitediacs. cree aces lace ee ae [soeeaos 746 94 | aac cacase| oc eesece eonceeee ee ae 
White-fish, fresh .......... | 249,714 | 17,328 839, 789 §8, 577 2,470 155 19 2 
White-fish, salted ......... | pr Niy ered era | Pkae ae 3, 927 L5G: | eden ace cil ese eo | seers ee 
White-fish (bluefin) ------|.-.-----.- | aeeenersiets 165, 155 W088 e<2/5262)-e- soees | SoReal 
White-fish (longjaw) .--.- po stano see lise.t sete 183, 600 7,698 52 iis - oc sec esse! seumeee = ee 
White-fish (Menominee) -.} 30 | 1 6,719 240 2,400 60) 2 eae ees 
Wellowiperchis.ssesesea25- | Sabiae sas arene cae 523 11 ee ee ee 

MOA ere ater casio sre sai 814,921 | 45, 791 | 4,324, 433 | 210,085 | 558,999 | 20, 751 | 137, 663 6, 605 

Pound nets: 
SIFT ONS ARABS oorcoasoe soll Manona esc se scebue 330 | . 
ADP Oty oe yan eras sk Sins Se well emcee Bemell eie eiels ae 10, 800 
Wintitesti sae ges orale sell eteeismtetatae lames ere 31, 200 

MOtH Le trcsesiee sa senise ne lesnow Osea lemacuise 42, 335 

Grandoe seer 814,921 | 45,791 | 4,366, 768 | 212,231 | 558,999 | 20,751 | 137,663 | 6, 605 

‘ 

Se es ee ee ee ee re 



FISHERIES OF THE GREAT LAKES. 67% 

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. | Manitowoe. Milwaukee. Ozaukee. 

Lbs. |Value.| Lbs. | Value. Lbs. | Value. Lbs. Value 
eee aes | d 

| 

Gill nets: | | 
ELGRRIN Giese fhe ne oceans 46,580 | $1,720 71, 838 | $2, 507 188, 268 | $7,501 167,019 | $6, 625- 
Mineo lawyer) ole. Seeelh no we ph een DUNS aS | eeeaabar a 24,390 | 312 11, 240 94. 
DH CROIH soe ae eas eae coe a ele ae ea aaease | i39 Di ais & Says erail cee sa cco aches Bee ee | eee 
PRLOW Pe ATES == onic eee 74,950 | 3,025 | 108, 854 | 4, 747 846, 062 | 40, 750 271, 787 | 12, 800% 
iWehite-fishsiresht ss eee lh..ce eons legcee Stseo aes | saianerse 102 | 10 1, 435 89s 
Wihttestish! \(bluefini: 39252 |- es eee ee Epon oat Pans oreeal| Sale caseteeree | acme s 24°:335)|' TAL 
White-fish (Menominee)..)...-.-..-. eases Saeaeee doe TAB SEAS OS en ee Seseaae 12, 500 325- 
Mellow perch scam sen wn Bree ween Bete tec Lege as oe acelin 1, 200 36| 24,670 430° 

WOLTTINSS SoS eopoeeeSe eH SOE 121,530 | 4,745 180,831 | 7,256 | 1, 060, 022 | 48, 609 512, 986 | 21, 504 

Lines: | | | irs 
IMPOR IAW NED ae: cece 22 at| 2 eneaer te. Patecdsellasclesesud ecosn ded |eocose aaa salseceatos 7, 700 
TROM <6 S58 eGocacsensoueven EE oeeAnoes Sroectes ‘ou cochease [oe ecceen|ee sees ee eee a nemnesio® 27, 500 

20] S SS Soe ROCCO eee parson! eposarmoes| Haeab ress aj wele aes [naan |ebosacasses|tasadsoc 35, 200 

Granditotal 2.2 5.e5.-c5- 121,580 | 4,745 | 180,831 | 7, 256 1, 060, 022 | 48,609 | 548,186 
| | | | 

Wisconsin—Continued. 

| : 7 ira Grand total. 
Apparatus and species. | Racine. Sheboygan. | Total. 

— | S 

Lbs. | Value. Lbs. Value.| Lbs. | Value. | Lbs. | Value. 
So SS ——— | | 

| | 
Gill nets: | | | { 

CVT Oyo papas sre cine oe meee ele omnis emiadeeie esas 131,181 | $5,145 | 847, 750 |$30, 722 (1,372, 897 | $52, 943: 
MIM SLOT UAW VEL. Jace. cicas 5, 40 | 5 OO) |S Caeeaice Mey ee este 43, 830 592 64, 295 883- 
ine ersmeres "a> serene sa ene ee eae ask A aoe ooteaee | 139 | DN EY 119 
WOU EES ase noe. se ele 71,260 | 3,990 | 116,638 | 5,694 |1, 935,610 | 90,825 4,805, 030 | 224, 706 
SRIRO VDT GENNKENG Latte eae oe el ea Seeeaeee | | 746 24 
White-fish, fresh .....'...-- ! 10 | 1 | 844,575 53, 902: 
Wittite=fsh salted) 2655 s2s5 seco esene |stesoeac 3, 927 158: 
White-fish (bluefin) ...... 62,085 | 2,980 | 257,174 | 11, 429 
NVnNtefishn(lomeyawi) oS scle sce echoes seers | 183, 600 7, 693 
Wihite-fshi (Menominee) i.) . fh-cn.ssec|= ro. ce ce] caceeee Nagsooses 14, 900 385 | 21,619 625 
SECIOWADORCH occa o cee arcane tersee seo [oteeeeee [ottteeeee |. Seegoos| Zant 466 | 32, 781 681 

MotulMeeee te eee tea. | 188,755 | 7,021 | 253,368 | 11, 064 |2, 964,154 |127, 555 |7,594, 256 | 358, 16% 

Pound nets: 2 | = | | ; 
SLY AEC tO oa RS RCReeeccoe LASS RSe Ganeeera sn aecddate HoSbnEed lookoseoeeallsoooner 330 16 
COME a 2 cieicc bese. | Were cistoee 5 Seal Ra enti a feo, 10, 800 450: 
Vulpes Sey BAR SUR IS eee o ea [Cr eeeeneecr al anneal (een | acy Steyn) I a 1 31, 200 1, 680° 

(UOTE See aera Ses oeers eaeeeeee J-s------|----------] eee e eee J--22ceene-[onee ese 42,335 2, 146- 

Lines: i | 
JUyhay er (he US Ae) Coe eters See (ere Se eee |e iene 5, 560 42 18, 260 110 13, 260 110 
MVOUbR eee aoe oe cme are Selsicit ee oc Semis nes | 352,900 | 18,962 | 380,400 | 20,620 | 380,400 | 20,620: 

FROLBIES Sh ise eee eam noes (est ootecer Ninaceeee . 898,460 | 19, 004 393, 660 | 20,730 | 393,660 | 20,730 

Gtand total ./..........- 138, 755 | 7,021 | 611,828 | 30,068 3,357,814 |148, 285 |8, 030,251 | 376,039 

F. C. 1904—43 
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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. Benzie. Berrien. Charlevoix. 

Lbs. |Value.| Lbs. |Value.} Lbs. |Value.| Lbs. |Value.) Lbs. |Value. 

Pound nets: : 
Cat-fishand bullheads 275 $9: [ciara Secale So olbvbedieesiere eaten Hells sexe steya.k|| Sere ee ee 
Fresh-water drum ...| 16,000 TB On sac spares Naserme sles lovee te aieteral leeerarar 3, 900 $99s |. tees loo 
German.:carp-.-.-.-.- 1, 900 1) |e seaéhe-|comssocisseadese||-shebee 1, 270 He ee Selle Be cons 
Herring, fresh’. /-...--- 1, 900 Qi | Be gece aca hares welegeia | oon arBtoel| rosiacan loo iste oiele|| cleats Seta oe 
Ling, or lawyer.....- 600 (ASA Osea are eee Hee| | SSoeeee eer seeao fecoceedlsscarc-callses- sos 
Pike pereh (wall- 

eyed), fresh........ 1,000 GL se vs cee omes salt cGinte eealie water in cere wtael| Get eeye ete 
Sturpeamy 2h. ee 5, 100 SCOR ee. easel on meee 200 $20 | 9; 855 620) |e eee eee 

(ORR EE Dare hs ape hie ea 530 7: aaa a [eaeeteren ed fee eel liege ere 170 150: | ace A 
Suckers, fresh .......- 6, 625 OP) Wats acted ie 8, 400 105. | 3}.225 1:82) || 22372 ees 
“EROUt eS. - = ccmcree.- 2,635 135 720 $36 | 12,640 567 | 1,200 70 | 15,500 $675 
Wihite Dass: 2s.-22en—- 100 B hieccedhacicic cece S eka Saa pies She a6 <|aeior Se <a 
White-fish, fresh ..... 7,700 | 566 | 1,300 | 72 | 14,000 671 | 3,675 305 | 67,000; 3,800 
White-fish (Menomi- | 

TONS es] 0) ee er ee ene lenis eee ae | ere Nemo alldcaccn a Ea sene|Ocos.e 150 5 
Yellow perch, fresh..| 1,500 | (0) |Ezaco=solecouens [vee cece peers 3, 710 179 1, 000 18 

FRG fallen se netic nese sae 45,865 | 1,826 | 2,020 108 | 35,340 | 1,363 | 27,005 | 1, 607 83,650 | 4,498 

Gill nets: | 
Germanicanp a. is ceaa| ace ecisere [hes iets 2 ect el ya Ae ot er eye ch meet Ben re 500 20° |). nsec beeeese 
Merminorineshia. io: s)-.-1- 2, 000 | AO: ease | nisieao rll Svatatereicclleeiseie s 53 2 1, 450 52 
Herring, smoked: - ...|. so. .c2-]-5onces|) sks nce ee | ee tN Le Ua aes Mee ICI TE 1, 860 162 
Ling,orlawyer,fresh.| 6,000) 50 |........ eee | Ean eenn (Ech ee EN RE EE es lsc sc; 
Suckers, fresh .......- 675 | Ca Se ee were oetcracartallposreisiatars 5,170 207 || ass Se ee eee 
Prout, fresh)... 2... 5,600:| 338) 2,760, 185 |127,500 | 6,154 | 18,614 | 1,007 | 134,655 | 5, 733 
TD ROU Sees ecole eres ante ee exaen myers Aes Neer se |ASameonidllsdnuecd| aadbiscsoldodase- 42,680 | 1, 768 
White-fish, fresh ..... 4, 400 333 | 5,000} 310 | 17,600 | 1,048 4, 400 352 63, 950 2,888 
WIE ASIN Sau bO aaa aerate Sr) vgrete Se (stetereserssns | dieses toniciow cine lseRercea|e seems eeeete 5, 000 325 
White-fish (bluefin), 
Ares lee oe Sige cata eyslds nm ailereigveratetal s(eielale ees Saver 1, 500 QO: eon ebaten see 100 4 

White-fish (bluefin), 
SIO ne dhe So aoe ke ace o co cinaclt aces | meocicratan Ieee ores 3, 000 B00! [enc cc lsh ce ele eee 

White-fish (longjaw), 
TAS O i aes 8 ake eR ee Poe eet aera ial eneiee ss ee mares a Sor anal |) SAB mG Smeal sacac > 220 8 

White-fish (Menomi- 
INES) ANESM oc. o 2k erate ge. ste arall ts eo cecdate ll tatmpornl aes = fla estes stase [seetele srerate] eter eratarcipiscalaje tata | eens 1, 600 50 

White-fish (Menomi- 
nee), salted 13, 025 455 

Yellow perch : 3 895 

TOP even cis oe es 62,175 | 1, 950 7,760 495 |149, 600 | 7,592 | 47,287 | 2,282 | 315,085 | 12, 340 

Seines: | | 
Suckers, salted .....-- Reese eran Pen IE CR rr IM IRE ee Ate Sc teeli Sle INE i Sm oi | 140,370 | 2,834 
WelllowaerGhy .<ancace eso cdl eee erciall ates is dere eee poeeress Meares Merso ee Peer i ( 325 

Aerts eect crease) - || neces ciclo [ee eetogetaleiainetatae | a teercintel = eteleaioran)| enlace oe | erate eee ere 157, 970 3, 159 

Lines: | | 
SHU COM e-j02 see cle lcoeor ere TAGS EA| Spo CoE ac oe csm e secre tcrciae e 70 
Mellow! PERCH) S2.5-\155)lnoesises | xemiant- clea series alas sareaete leoeebacdlescescs | 5,000 

BInGieelia ates 0 See ee ead wee FN eee ree eae aa 5, 070 

Grand total ........ |108,040 | 3,776 | 9,780 | 603 /184,940 | 8,955 | 79,312 19, 997 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Michigan in 19083—Continued. 

Michigan—Continued. 

Apparatus and species. Delta Emmet. Grand Traverse. Leelanaw. 
t 

Lbs. Value Lbs. Value. Lbs. Value. Lbs. Value. 

Pound nets: 
Black Pass 5... .\0<.-.)- Swaae 2, 470 P28 M | a5 coisa sale Nawiw esis ercisrtatee esol oc. o Se a\l| cme sete ee ee eee 
mlerrinp: freshii2.5=.,-- =<. 29,705 B16: oasadeaacepasceas 660 Yt il ee at) (Sens SA 
Herring, salted... ... 2-2... I 666,400!) 16; 660i). oc, ees Soe alee pac nak oi ee eee Gee ee ae 
Pike and pickerel.......-. | 18, 734 699 Ws ssc n secs a Saisie cel estos acre et} sess 2.cicce) a eter eet ele ees 
Pike perch (wall-eyed), | 
REAM Se Sie ictacatasinne | WO ABS: |, 4 DAB = 3 Fs abs nip Rec iete dei sietarate clea Netalci ci shat are feta are eters eee eet 

‘Shiumbyexe (cht Gee eee eee ae | 5, 022 305 350 SIS aE Gree jepe hws st Beer ete Batooscs 
(GET eS eae eee pees eRe el ares | 84 Bde eat oie etl Stee Cee all Ciao cas St neanweice arg cee ae eects 

Suckers, fresh. 3...-.. | 299,948 | 2,089 12, 000 TGOY ESE See aay a lee ee aime ea RE 
Suckersssalted J... 235. 70,800 | 1,698 6, 275 TOON E coe sees loas ae | 11,850 | $236 
EPTOUWP pe SM 7.26 55.cic sso 20, 794 $29 36,200 | 1,770 10, 805 412 | 17,120 765 
“ANGI tg, CONIA CT EE yes pee mp | ne Uren 30 epey Eh eS A Se SS a sees | 2, 800 115 
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 
WVMIIPE SMSO CG ee a eee sani tens Rie ieinis a iminl| Smilin elem sin ialaiminisini ani eeieioloe = [Peelnes ers 350 35 
NAM SEI LE AO LRLGLITN os oo ese ceri lorernim Sl see ctereel sare anaes jakmete rel Ce eee | ecineiee ts 155 6 
White-fish (Menominee), | | 
POR Prerac ayes mragere iSho!o the 2,976 Hci Sepa welt ae iS Pane peel er irorcante.c | oh ee eh ae 

Yellow perch, fresh ...-.. 18, 680 Des Oi| orm abtey se eos bei tats, peat eh t= trata et ans) | Stehbere nee 1, 000 | 24 
Yellow perch, salted ...-.. Woebe saree eset s 328 G9) ede s ot cases See ARR eee Bepecccs 

ARO Uailes at. stem Shekel | 1, 180, 336 | 30,050 | 124,433 | 6,334 26,350 | 1,345 | 184,575 6, 729 

Gill nets: 
‘Bla CkAPASS'< 2.) sepaheccene 
erring fresh: ao... f 
Herring.,smoked......... 
Pike and pickerel.-.....- 
Pike perch (wall-eyed) .. 
Suckers: fresh ...../c2a08 
Suckers, salted .-....-...- 
ENO Us PLCS Cecio asec 
ROUEN SAIGC Oss. c2ee rm seco 
White-fish, fresh ......... 5 
White-fish, salted ........ 5, ; 
Wititesmsn(bliwetine)) testa S588 is Ia. ocapaecnme cm atelemwe eens 5, 800 195 | 20,900 | 915 
White-fish (longjaw), ; 
ARES ee oer teas ee es oc le tat Sac ce  Pt 185 8 2,500 1000) 2.22 Bese 

White-fish (Menominee), 
GREBHR St ores onic seis 14, 074 CO Gl eae Gee EMER ee The emma enemas Ne sete elle aa Soe 

MELLON per CH tae ocean ce 9, 924 276 8, 000 DOB as 2 cece sole aera taate ol eee Se eee abertee 

PICO tN rcp ota alae cre seers 236, 637 | 10,083 141, 560 7, 266 73,400 | 3,683 | 251,180-) 12,592 

Fyke nets: 
eBISICR DHS = =< = == 2-2 -in = 240 ZA) Sesemasee|-aaeeced||-5o>5q6e-2|(s+segess Hosessosh- lesbee cee 
Pike and pickerel........ 80 ANS riers) cic non Pelas <2 & Sal bis tas aiatcmell esters are Web ara serie Rem aes 
Pike perch (wall-eyed) --. 160 DER ae cee Bele wie peo soa Serio cial ae Soe ae eee erence 
Sielwergen se ee te os. oo 310 (3) Gepost etoeel Fl SA Rense aceon Hl | Scaceeeem ates tee eanmente 
Wellowsperch 2225.55.05: 400 Bo) ES en (2 reise ene PRES me eal lei Rieer A Sart Sean I cy 2 ale 

ROU sees etae se mo otateraioree 1,190 i eae NS eles tee Rey es [ete etapa le ecm Ce eee 

Seines: 
Pike and pickerel.......- | 940 ASIEN eles Selita See aise is Meee ara ltets mcsesre See sree) Gena 
Pike perch (wall-eyed) -.| BOAO te wird srt ca talbt acl taal en actrees poe ee er 
POUCRCOM eee a. Sate eaters 45 ee ee sae ale sles cin a Hee cee ollie es [ESea oe lees 
Suckers fresh. -:-.-5.2-0.: 85, 866 Baral 5d See SR ice all ie een lee a renee CR A 
Yellow perch. .....5.----- 1, 600 Oh |e eee sel parece Phim semen salons Poche Saaen saaeeee 

SO None aoe es ome C2 Lipa 2M IN bcs ae a el fre Seoarn eel teat store else, celal ats ae ee ee 

Lines | 
ERUOUM A Ses 2 ct ose ee eta 20, 668 874 600 45 4, 960 254 | 1, 500 | 75 
White-fish (bluefin)...-.. Le EAE Ee a aN, Renn ease a CL 50 | 2 

Mata. 2 a3 4.455 ccs coe 20, 668 874 600 45 4, 960 254 | 1, 550 77 

Grindtotal .2.5.2-s-< 1,509, 122 | 43,228 | 266,593 | 18,645 | 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 1903—Continued. 

Michigan—Continued. 

Apparatus and species. Mackinac. Manistee. Mason, Menominee. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. |Value. © 

Pound nets: 
Hering: treshie.s-sccesos- AG 5000!) 9 | $0545) sce sas sige | octet lia tine Scie esrmeee 73, 755 $922 
Herring, salted........... | 124,000, 2,671 |....2..-.2J.0-----2 Lise SY eel eee ee 3,317,900 | 83, 048 
Pike and pickerel........ 9, 000 | 290 eos eine eee eee bs 5505-276 te yaha/ ll Cronin jive cole Cae recs | eee 
Pike perch (wall-eyed), 

fresh Pere cisecs oes aee nec DS ESOCs |) O43) ee = 8 ays lereye ets oN clay ote eas | ere 4, 925 320 
ShUTPCOME Se etee eGo sec 10, 290 | ONG: |e aads been |e Seca s |ec socio! See eee 910 65 
Suckers mesh) sepceee sees 207; SCOT anasdaee |e 7. So oeaa alee sere aes cata lsseercee 6, 850 90 
Suckers, salted ........--- OS ;COOR 21 Oi yee cree ec eel Me welts ereyarsi fae meena 64,500 | 1,230 
Mroutaetceshe eee en en eens USGS OG Sahay QU Gull Soe eee ep Ne se 37,800 | 1,860 
EDO UWE SEU CGE oe cre cose rece arcne | rete es ss ctecenel | ness Se. ny stall peeetcace ete tal rere ate ell ee eee ts [everete irae 18, 100 764 
White-fish, fresh .......-- La Ole iO. OG lee Se. 5 sah eyes \Sotceegdnalloobeesa= 10, 350 673 
White-fish, salted ........ AT GOO eco OUI es Sete Cele eect Was oars eae tee secre 2, 000 126 
Yellow perch, fresh ...... 51, 050 VLA Reese sal lsesiootos tiem meena bear os 8, 870 185 
iellomwaperch salted.n csc beaer ts) Soe. ees eseeielas eel mers clei al Paes ei al leneee niet 5, 200 81 pet | ee re 

Motalies: Meeres gece: es 878, 354 | 28, 202. | sine nines tej oals nee oasis cleo setee 3, 551, 160 | 89, 364 

Gill nets: 7 | mars |. 
ferrin ours lnisc asters erties ie emiersie stall rence 8, 440 $SOD ij wrocwtecerelmeeeeces 30, 800 510 
Ling, or lawyer, salted...|...-.-....- esaoce 900 Sh Sse eel ee ee seer We chr 22 sesaeeeeee 
Suckensyiresh ye ac.sc esse esc eie cect meets [oeeoeedacasdeeosoe 1, 960 $31 1, 500 22 
PPO mbmnesMys sen see eee. 77,760 | 3,360 | 142,200} 6,200 98, 630 4,860 | 1, 250 63 
White-fish, fresh ......... 27,025 | 1,538 4,160 261 260 14s 263 Se ae ee 
White-fish(bluefin) , fresh |....-.....- We Seaeee ) 18,300 FROME Se! ited il s2lcleisteane 18, 640 475 
White-fish (Menominee), 

Sallled esata ba waies cee G2AGOO ME 22 SOM | eters ss stecs | alcjoie ejatele\| sas antares c/a lsie |'a'wetevale die Helele eS eee ee 
Yellow perch ..........-- auesnegasbc|lsosesccal| Wh (st) COR | Ree eeeel Seen, a5 Weeetsemcss|Sasccoc 

Mi RCOUTSH Ea ie aco eae hed ed 167, 885 | 7,708 | 175,050 7,606 | 100,790 | 4,905 | 52,190 | 1,070 

Seines: ae es | 
Suckers, salted........--. GG OOO! 15 446) Et cse cee Ecce ells eerste eee | ocketivis 64 SES eee 

Lines: 7 | | ————— — 

MTOUt sate ase es eee Se B8E99 7! SU Ob ON eee eee alee ope eileen peeeacierd | ereresiaree 1, 650 82 

Spears: este 
PINTO Ube eieese sean aia tess 560 | BEM. cee psere le ae tine ele wie ea nwcc olelll se pierce =| eo eee ee 

Grand total .........--- 1,151,296 | 39,390 | 175,050 | 7,606 | 100,790 | 4,905 | 3,605,000 |90, 516 

th Bs a2) Sieh =e AT eMichienn!-contnuca: ae 7 

Apparatus and species. Muskegon, Oceana. Ottawa. Schoolcraft. 

Lbs. Value.| Lbs. | Value. Lbs. Value. Lbs. Value. 

Pound nets: 
Cat-fish and bullheads... 30 el en enn me een E hee A Se llsasooacaclltoses cae 
Fresh-water drum ......- 12, 900 193 100 Gl ace cecis occ | seen 2 ce sees ee lee 
iMerring fresh 2s: oe soc 65,500 | 1, 284 | 3, 000 GOa te aoa seater 1, 650 $22 
Ling, or lawyer ...--....-- 2, 900 QB lec Gane styallssieieis aoe Aemente ene |e Sirota ote c sicleecicters| eee 
Pike and pickerel-........ 300 QBN Se ceramic ste all eyeiersrat te ell Skate apeyatelotellle(s ie /a/= (ere | het crereteiel | eee 
Pike perch (walli-eyed), 

TB REST a eeptne hee eee aS A eet 1,100 97 \eeaesecews leash sage) < tosdaccoc |. o2% warenillive sade atesel | Re eee 
SIME COME csr erere ies ieieaiaia 2, 900 178 38, 200 QAOK Beewec meses leSae Soot 1, 008 52 

@anvinin eee seen eee 300 195 | 300 | B10 Wo on .eon toe eeneeee Senet ne Lee 
Suckers, fresh.........--- 19, 04 228 2,000 | BOWIEe em eheeie ae lemaweete 4, 260 54 
Sheol kesh air lity la Os ee el Ie tae os Serio Rao sarnesaueclocacdaahllssaamnosos | oxne eyes 46, 500 1, 046 
GVO, Ihde Se oo ooee 1,870 124 | 9, 060 | ADOINE ciate ote ep aall s aeeleeee 48, 892 2, 057 
White-fish, fresh........- 750 57 7, 250 AGO R Recee ee alee secr 146, 455 8, 570 
Yellow perch, fresh...... 9, 200 550 | 150 | Co es SeeBene||coseoces|podsacnade|esss ssce 

Rotaleese- seh aeceeiclee ic 116,795 | 2,959 25,000 | 1,490 | PerecuaHeaiscendaas 248,760 | 11,801 

Gill nets: ¢ | ; 
ernine wireshtys se seeeene 7, 200 SOO Fee separ eyatal erie teeters 13, 800 $640 3, 250 65 
Srelkeran fires he =o: cepieseer | Seeersctat allem coca olen ora lisearere sists 720 6 1, 200 20 
Prout treshe cscs. sn sec sce 3, 600 210 11, 980 605 38,300 | 2,090 82, 930 1, 499 
White-fish, fresh ........-. [ees cnibe ein [sc tactem eel lmistceae eee de rare eeitae 300 19 27, 760 1, 659 
White-fish (bluefin),fresh|.....-.-..-|..------ 600 SO Sess ceccd] ec ch oe ee Se eee 
White-fish (Menominee), | 

AME SIM spree cs ci oerers a See ca eteresiem alr [ecopspoa||Aoesonceee lasers alee canst saolinsemerntee 20, 440 556 
Yellow perch .........--.| 120; OOO fi Ciba eaccenenbaleoneneks 4,450 64a 20 2sveine eee 
IRON eke ooo sees bocca5| 30, £00 1, 185 12, 580 635 ov, 570) | 2,819 85, 580 3, 799 

‘Seines: iz wil 
Suckers, salted..-..-.--..- \ocosoaouads eed eet ieee eet esas 69, 200 1,557 

Lines: rar araapa 
Trout. cae <wier css cess cise Isa tevef Sh ovalotere es | ays Se iSsal| [star ets tar arent sarete teresa Neen exe toes ere metepere ae 2, 840 162 

Grand totalie-cse. ss. 252 147,595 | 4,144 | 37,580 | 2,125 | 57,570| 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. 
= — = = =| —| eres 

Pound nets: | 
IB B@KADSES isis =<:sce- -o58 
IRN G HS ee ono dee 
Cat-fish and bullheads ... 
LO Kis See eee See 
Fresh-water Grum ....... 
Gernmanicanp: =sceres sasee 
Herning aimeshtaen aes =ace. 
Herring, salted .......... 
Ming OrlawVerssec. oa 2. 
Pike and pickerel........ 
Pike perch (wall-eyed), 

TORE SLES BAER SORE Soper sel [SESE tee aaa |e teaee ent 101, 353 6049 22s See alll: co neveree 5 haste ttte: ora ll ariepee ole 
Sturgeowie eas. sscee= san: 800 53 89,730 | 2,428 2, 330 164 | 270 20 

(COPD NUITIC Heeger Sey epee ae 70 45 DAA A ODO alas sacs alae sere | 12 9 
Suckers, fresh.........--- 90 2} 499,808 | 6,337 3, 055 52 | 600 13 
Suckerstsalited 2.52. csasec| seen. 6 eeeeeoass B0Ss5250 MGs ODDE Eee semeaal meee EA Sersce | ehselacae 
Mrowmiamesh: es Ja tesee xan ess eee pea enen 351, 244 | 16, 956 2,615 170 | 790 48 
ERnaniersaltede sce se ae see 5 ae he eee 20, 930 S80 yet A eee [bs Seber Sh 2 Oe Be 
PIOUG SCCM EAR as ce niccs|s-aoseeess I ekariva Beatars | See: secteeetete | Stave a sechall es gerescte Stora eerste 9 1 
TAU ISOS Ieee ore em ee ne [Serie 109 | GA Bes ecco eel | Se ae reper ees a 
White-fish, fresh ......... 175 | 11 564, 226 | 32,068 1, 320 114 | 250 22 
Wihtite=shshi- salted soem senle -eicer <enis lester 988935 || SiorSols||-= scee seca temeemee tema aos sec 
Winite-shssmokedess.ses|bs- 222.028 NE es 5 68) BEM Eeeseenses| Messeks- jpacooenbeellssnccioed 
White-nsh' Gbhiwehim) oe se eee, cote oll hace eae = 155 6" | face ahs scale etasiell ee ees eee 
White-fish (Menominee), zi | 

Hesperia a: pO NAI ERD he erate «14a 2 3, 126 OS) | SEP eee Tee ou a8 pe ee 
Yellow perch, fresh...... 530 14 95,690 | 2,081 23, 275 690 | 2, 250 110 
Mellowsperch salted seems | saeco asl aaa ee 5, 528 Sit isos eee Se eee ljseeermene Gstereee 

RO tales sa - 25 leor a eae 2, 865 145 | 6,482, 508 |187, 871 76,350 | 2,357 | 22, 233 800 

Gill nets: eh ane ean = Patel d oa 
IDIGIG)S escheat ena a ane Soe aeeeer eeBerce 220 TOILE Geral a ERE |S eon ee ame 
German) Carpsoe o. eases | 500 SOA eer asl Naieeee bees shoged!|-ss-2c5e 
Herring, fresh....... re 5 | 2 103,675 | 2,509 | 2,540 55 | 7, 500 140 
Herring, smoked 2, 650 VAT Ree eee en AR nea leacewyes 
Ling or lawyer, fresh.....|........-- Eee ose 6, 000 BO) Secaosaeeuleeascenc eee eeee isncascas 
Mines-orlaw yer salteae. )h. = 2262) s20e=—2 900 Who eee COI emerirs oc Cs sovise dae Sees 
ipikevand! piekerell. 20 |. 6 Sceseelins See ASAD Ol sas Bley ook tee tee ae etceepe |e cee |e ea 
ike perch (wall-eyed ez in sas ee sts. mete 1, 565 OB Meio EOS See eo Cera ee ee 
Suckers fresh) Sos. f5.) 28: 180 | 4 15, 405 341 300 tel eRe a Scbs ccc 
SUCKETSASHLLE Ges aes toes memset ee Rees one 2,570 yh | ere 2 tartan Eee ce! ORNs el sd ye 
rout ieesh= = i225 2254552. 120 | 10 | 1,049,153 | 49,095 | 300 18, |. - aise ra Ree eae 
RROUPSAceGs2- 522 8 sehen |ecececmee eerste BASSOON 2s SiO = eeiase seal seres = | nies Set eer ea 
White-fish, fresh ......... 110 | 10 368, 953 | 20, 758 30 3 | 210 20 
Mihite-tshs salted 26 7. leceemesecalee ewe ces 200508 Lj i2b dale emis ce seas oes ater | aee ea eee eee 
White-fish (bluefin), fresh|..........!.-...... 65, 84 DAN COE see aoe se nells seen [cs tet Meee ea 
White-fish (bluefin), | | | 

SINOKCOU Hee ee os Poe eee | Mesneoces 3, GOO 800) |ntocle cena Pade casi Beene ais laeers 
Whitefish(longjaw),fresh]....--.-..|..---.-. 2, 905 WG aldo ee reacts 3)J2 keys eee eee 
White-fish (Menominee), 
TnCR DP eee here Us clk es ire oe ol beets SGA. O83 s cpsttercrtealllesoemeteer | exeateraene ys ail Seteepas Sie 

White-fish (Menominee), | 
Sale eee ae ee roeat. osteo cea eed lee metas TON O2D | PRON Ody ecg oars | er aseyeni| eerie cereale sect 

Mellowsaperch’. oss. -e- 10, 600 470 166, 629 4, 452 12,550 310 62,310 1, 530 

Ro pale k Mek oe Bese ee 11,125 | 496 | 1,977,654 | 88,506 15, 725 392 70, 020 1, 690 

Fyke neis: ech ae aa ae 
TaeKelie| Sy SoA ee eee eene |Secane meee ees 240 ADA SAScmReneal Homcooes Measeeeaedlabeackce 
ES TLE ALO FES ay Neto ici eee naa aie ye ais Sate Sal ee oes aoe sea ake atte Ecetne delaras 100 5 
Catishanoasllines Gears | eae ees ee seal eee ctecre creel Peele esl Cae eer clots ia. | eye at } 860 25 
Genmanresrpsaese sees ees ‘ ) 
Pike and pickerel........ 
Pike perch (wall-eyed).. 
SUICKETS Fea. bce ee ee oeeae Sane 
SWElLOWAPer Chis -wet ses 

RO Gaile ee eye neers 

Seines: 
Pike and pickerel.......- é 43 
Pike perch (wall-eyed) -- SIAB4ON) wei eee aes eae Leto k tac steel Eateries 
Sturgeon ei aosee jocccne a 45 Bil cewase nel oeeise sass Seo eee eee 
BUCKET OW LGSH eer ar Aaere ais 35, 866 B09) Ecorse sere |biGnice see adboeReanalccrcse -< 
Suckers, salted........... 275, 570 Hel S37, lie cieca Saecte |sesemtocie | aes Dea ee 
Yellow perch ..2-.22.2-.- 19, 200 BG | enti en) to see Peete See RS 

| I 

Fo bal eee eee os mee Re eM 2 ees Nae seae Gi Rayon pane ell ees Meme ceo) eee 
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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. Indiana. 

Apparatus and species. | Van Buren. Total. - Lake. Laporte. 

| bs. | Value: Lbs. Value.| Lbs. |vValue.| Lbs. | Value. 

Lines: 
IMini eons BMAVeOT Se ncs isee tale base aceon pee seee le eceasem mode meeseiee 850. $17 2, 000 $26 
SLUT BE Ome see se ease em See sere 5 Sersemers 70 Bi) 545 43 170 138 
(CER hel eters ae enemy Ison sie anal pes eres cistal im coronas etal iomion ets 32 21 | iad Lae al eee 

MAVohb | Gs ecm wea eg oe | MR ete ta nea RE Ree 71,215 | 3,442 240 18 625 40 
Wihitestish(bluefim)...-2s|ee.525--Sa|be- ceed 50 2) nik. winis ir nieincll a rinaitGlals| See Se eee 
CM ONICRE I TS bonis sven alee saa cease ee 5, 000 187 3, 160 92 6, 250 150 

ROTH aee ees sisare She cl| Sesea scenes eens 76, 335 3, 636 4, 827 191 9, 045 229 

Spears: 
ERRO UMM tes oe canis eee Se se ceerenie me leis 560 SA ean 8 ao cscreps eR ag eee ee ee 

Gran@ total 2525-4 13, 990 $641 | 8,901,708 |288, 430 96, 902 2,940 107, 248 | 3,070 

Indiana. | Illinois. 

Apparatus and species. Porter. Total. | Cook. Lake. | Total. 

Lbs. |Value.| Lbs. Value.) Lbs. |Value.| Lbs. Value. Lbs. | Value. 

Pound nets: 
BIG@KE BASS 2 ose le deee seule te, Rolessaer 20 Boi Br ak ciorctel| aces locas + 2. | alee resell = one esto eee 
Buffalo-fish <).-..-255-- 60 $2 | 1,102 BE || Eco oaaa| 2 stescqsase=a4s|[s=2--- 1 ces ll ee 
OS Ray ee IY ys SIE eget 50 44) Joeccadloseses ale ool Soalleoc eee eee eee 
Fresh-water drum ..... 610 20 | 8,715 PAD ES eee (eee 35 $1 35 $1 
Grenmen mi Ganp 2 cto ssi<iee 300 8 | 5,570 1B )4 eens a ete ore 50 2) 4 50 2 
erring: freshe ic. = .2.-2 2, 650 ST A702 baIGL S78 ana an alanoeeer 52,500 ! 1,180 | 52,500 ! 1,130 
Ling or lawyer..-...... 50 2) 1,550 AO NN cere (ea eeee 720 11 |} 720 11 
Pilea dpe Ke Gels mallianee el eee 115 SOMBER eee ae IE RG onialiseccdestaonducoclzsocn02 
PUL eOMEr pe eee 180 12) 2,780 196) We sajctnes haseceas 90 | 6 | 90 6 
Ey ay aes ee I OB es ora ag 12 OE Loewen ee ADs) ae beg 12 9 

Suckers, fresh.........- 200 5 | 3,855 OM rece see Joaaeeae 1, 500 :0) 1,500 30 
Prout tres |. ekees <2 250 160) 063. \OHn on Saad eae eee 560 45 560 45 
Mromtsteclnead, ss -sallss see aoe ences 9 1 | alesse eee aa Dee |e th is SE aa 
White-fish, fresh .....-- 200 16 1,770 POD eee cece cea 140 13 140 13 
Yellow perch, fresh.-..| 1, 400 44 | 26, 925 | 844 | PSs eh -| 19, 600 480 | 19, 600 480 

Ota eesaecicesee oe 5, 930 206 }104, 513 | 3,363 |...-..-.|.------ 75, 207 | 1,727 | 7,207 | 1,727 

Gill nets: ai | granny | sail = 
Herring, fresh........-- 300 6 | 10,340 | 201 | 12,580! $455 | 21,240} 899 | 38,770 | 1,354 
Ling or lawyer, fresh .=.|\.0..--.)/22.-..- | See eas eee sl 500 | 5 | 2,400 26} 2,900 31 
SUCKers Ress.) esos teres cies 300 6.3) 250} 7 | 4,250 72 | 4,500 79 
AM gobi ie es) 0 Seer Seeesee 100 6 400 24 | 600 | 49°) 1380 96 | 1,935 138 
White-fish, fresh... .22-|-..--.+|--tec-. | 246 D8 Meseanoee (eae Lwa.ncoe.ci | ture a ee nee Bee 
Yellow perebh: 1s... ce-+ 3,100 | _ 70 | 77,960 | 1,910 | 95, 820 | 3,061 | 44, 600 1, 470 140 420 4, 081 

TOGA asa ote re mercies sie ea5 3, 500 82.| 89,245, | 2,164 |109,700 | 3,570 | 73,825 | 2,563 |183, 525 | 6, 1383 

Dip nets: a | = 7 | 
EAL eT Io Oe oe! Siew etapa el eae en: Arce llasictere he llateis era el eters 6CO | al mere eres a 690 24 
Mel Own Perel sacar oasis eel ise ee ee elliwe see oeaeetee 22,500. | 1,125) |... 223/552-4220 0CT IAD: bis! il RS EOS Yee ES hain PRES A | Pieteeiee sis e 
UR OU ee eee Sente sc oes lee. eee e Wo dese ne ono ee Solon Sissbic 23,100 | 1,149 \s eRe Sh | 23,100 | 1,149 

Fyke nets: = = \poper a =| i ca “| (Sas 
IBUICMMO GS CoC ombaa poets uss ae laEeooe 100 3 Reese Bescon Same ten esatsall-Geoaceciisr-s ccc 
Cat-fishand bullheads..|.......|.....-. 350 DOH Mare cae lasecabdles (ae. cslieteitel eee eee eee 
Germam- Carp J. 026s Ss Sele Seek 3, 200 260 | 1,250 BSI 3 en cade \ 1; 250 50 
Rineror daw yersseos eect cas S| seat |laomen elec ea etee ee cmon meee 600 9 600 9 
Pike perch (wall-eyed).|.......| ..--.- 40 BN eo ie cicaui|s emisiais «| Aeareleoeell cemicninsl S aehaeee aaee 
Suckers ..... een sina de] eeuiee alae ees 2, 000 AB 2)n a tacare a aioe ee tee re atese eee | Seon eM Ree eel 
Mellow pereh of, 20.22.3652 Soles hee. 200 12 | 2,600| 130] 3,950| 140| 6,550] 270 

ROUHIES Me awe te Peel eee ene eee 5, 950 851 3, 85 180 4,550 149 8, 400 329 

Seines: Ti = = as = a 
ETM AM CA ID Ree) Bs ce eel ee Ace antec teers aoe rere 19, 400 (26" |Naa tener Rese ey | 19, 400 726 

Suckers, fresh....-..--- See a eS en Sea, 1, 150_ = 32 jae ee 1, 150 32 

Tota eee tec eee onk See Eee e eS ee, ee 20, B50)» 758.) gcse eee 20,550! 758 
Lines: al Alaa =| ‘a ale 

Ling-or lawyer... 262... 500 Dl, o71800 48 | 4,500 QO i pas aaiapaee ee 4, 500 90 
Stureeon sss eee 90 7 805 (BiUeet aoe | ceiieds Aietetd nate ese Sl ees oe 

WaviGiTrsss 398 ceca cee Albeo ceeeeleoseces 32 DAI ls ea ane ee Coes aeons Messe Mescmece soos5-- 
Droit eee ene kee 240 | 15+} a 105 Bi aera ses ae NEG ee Nee Pee [iors atwsals etre eee are 
Yellow perch .......... 1,200 | 36 | 10,630 | 278 | 71,350 | 2,350 |........|.......| 71,850 | 2,350 
ote fe secnsme carne [2,030 | 63 | 15,602 | 483 | 75, 850 | 2,440 |........|..---..| 75,850. | 2,440 
Grama total 222. .-2.2 Li, 460 | 31 |215, 610 | 6,361 (233,050 | 8,097 153,582 | 4,439 386,632 | 12,5386 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Michigan in 1908—Continued. 

Wisconsin. 

Apparatus and species. | Brown. Door. Kenosha. Kewaunee. 

Lbs. | Value. Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Pound nets: | 
ACID ASS slo ae oe ees oes | aaa noe sates meee 627 | $58 lid cite ocelot eae eee 
Cat-fish and bullheads...| 900 $29 570 DOS ee cm Slevernil Ste tm dooorctes | msstenete ere eee 
Fernie fresh.) scc<ce ss 109,910 1,892 | 591,310 fetes <3 Ud eee na Seether | 48,000 #640 
Herring, salted........... 9, 100 N99? || ANSBGe SOOM MDE QUE IE SSS acer lets xin cecil mei eerel mines eters 
Pike and pickerel........ 1, 000 60 2,870 GY. 5 Se Re ROE le tka arepe ace ee eee 
Pike perch (wall-eyed), | | 

uneshi Use Shes Stems ae 167 28,710 | 
Sine AAO sya s sae eE Soe 4,370 | 

LOLA GItED Dae 5 See en ees 10 
Suckers, treshs 2. so. 2405 | 19, 900 
Suckers, salted... 2.5... 92, 200 
SRTOUP INES. co eciceewrome st 89, 228 
POW sSALbCO Wc re coe ewes 17, 400 
White-fish, fresh 2, 267 
White-fish (Menominee), | 

{PESTLE |S Ur = ee Ree La ep rae ee | 700 | DASE an Pea | eaeseyes ariel srs tai sec 
White-fish (Menominee), | 
Sore eae Os eteco e ee eae 4, 800 T96 ee eok | Ae SSE ee ee 

Yellow perch, fresh...... 10, 850 167 439 480:|" 65 069-= 2c ese eee | 600 1, 
Yellow perch, salted). 225.-..22¢2<-|--cse5 <= 15, 600 | po ee (eee eed eal Pe ea oul ese sei 

Abs es sab etek tee 

Gill nets: . 
Elerring, fresh ....0.<.55.- 
Ling or lawyer, fresh .... 
Pike and pickerel.......-. f 
Pike.perch (wall-eyed) -. 2,2 
Suckers: freshijc. a. secs 61, 250 A y 
PRO We RESEe, 5 SS ye ae mre bein none = orcs iecorel| le eee ahe 506,100 | 22,649 | 26,312 1,263 | 335,822 15, 884 
NV best shire shiva ate yceten | reise gets remiaiet| areas ere | LG CSORF 1, 258 \t aoe Bela hestceree 6, 040 388 
White-fish (bluefin), 

ISK2Sh Aaa SOR ere eee Oo Netces geen sericea (Saecr tese | 98. 250i h Sh Olin Wane ose clesid 56, 650 1, 582 
White-fish (Menominee), | 
SRG secs Sek ee mae et Lane ae ee ee sean Teast We ek Vee i ers = 4, 600 110 

White-fish (Menominee), } 
Soh Syd Wes eGR Ae AY SATE ARSE) ager GA SOOO In Or OBR e ey Late Se Sen \ . siete diace-stats | Deo 

Wellow perch... =. /2.:- 357,680 | 7,942 | 123,740 | 3,098 | 18, 000 640")... 52 cesar 

AIG teil etree oR cine ces < 753, 220 | 15,132 925, 860 | 36,955 | 87,752 | 3,453 408,012 18, 080 
| = ! = 

Fyke nets: | 
PUR CEAD RSS| ei<)siis< tos oes 2, 000 LGD} cae Sepere Sees | meatier ec eeceneepeney POs mer A ei SoS 
Cat-fish and bullheads... Aly S20 she DOR Ee janaceee 1 oS wialllsinas al ee 5 3 | See oe ee eee 
German carp........---.- TSBSHAO LD! OHO Sete 8 TAS een dee Oe eae | Sep eksceso ls Senos 
ERORTAMN Oe Ae. csare sale wales 1, 600 QO econ sn ences ose Shake wi -o SL ciara lis 5 ote SOO Ter mre oat | Se eee 
Pike and pickerel........ BONGOD! GD 1G65- ince naceme le hear oe 1 ees UU a Re ee ee Lee 
Pike perch (wall-eyed) .. 12, 640 DS2) fossa sane bees 52 (eae, eee (ke erie ee et i ie 
SUGIOTN Me cet ec oc acs sak = S2BN GSO BH 7DOs paws Ose me BE S'S aa ROSES emer Sa co) Se eee eereetersiere 
Wihitedpncse fut 5 ces 300 Oat ees foal ae ae See) SO eet em aT Fo ee 
Wellow:pereh: =. s:2.5.52- 860/850) 1) Wa b020)5 ese) she oe ee ee He che kote ec eircecctel| sepia nee eee eo ate 

Mota se tecastees POLS SBOE DT SOUR erate ae ell eet eds llama sat ck Ewen ae pees eee recy ae [pegeeet 
——— sea ees # y paces 

Seines: | 
Cat-fish and bullheads...| 5, 640 CHS aa De) a SIE mm Fe eA | eeaiegane Ne | |p pe eases |. cath et Sere 
German carp....2-.222-s- {ier 363 KOO) leis HaOi reece e Le oe aaa se Wipes acaba aoe Someday gas Aaa ere 
Pike and pickerel........ | 15, 000 O00) |b ale aes cen ee ese Wee eden c a hse aka calle Seen eee ee eer 
Suckers: treshs ics. 28ses 26, 400 PEN ere Para (eerste eetiaer oe Cameeee eeoemerae seep scbe 
SUGkeremsalteGias ons sealer). ca mec ailis, starereretere CASO ePneor | Pree eco! eoooned peop anae sr] im=scc oO 
Mellow perch 3. -.\:=-)c- 6, 250 DDO esc evchowtcrca nee cpa cei oe dire otal Siac eliceine oe ee erat eee 

MoOtal so 323... LaF sas-cee | 416,390 | 6,020 SUP SOON hetero e weer eller toes eee eee 

Lines: | 
Rusespercinn (Wweilll-@yed)) revere smc at-ietefelae eer 1, 200 (Cassatt Co AeHARe stice bhonanisacenocS 
ERGO ie ets aioe cen cue Ae eee e cm aes Se flsteise aes 1242700) 1; O60 ae Nees os leslie cael eee sree a ltaien reese 
EVENLONSDGICH) oscteseceealaee meee aan lcesae ae 4, 500 1 Gis Scan | Eoae re [anaes osee|losesccSe 

TYE, a aes paces es ane = Seer ORCC Me yl ee ee eee | ao ear ae 

Crawfish pots: 
Crag wiisithe ese csninste coisas 236, 784 7S AIO ame ne ene cca Seb orp base \emisiatSs See teceeer 

— ! ——— —_—. 

Grand total ............| 3,464,434 | 58,731 | 7,327,672 |198,075 | 87,752 | 3,453 | 457,332 | 18,765 
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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. 

Apparatus and species.. Manitowoc. Marinette. Milwaukee. | Oconto. Ozaukee. 
ear 25 | | 

Lbs. /Value.} Lbs, | Value.) Lbs. ‘Value. Lbs. /|Value.) Lbs. | Value. 

: | | | We f 
Pound nets: | | 

Cat-fish and bull- | | 
heads | Reena ecacicsecteel  aean e [eee He Ae 560 $15), |. cee ee 

Gernmanlearpsccreaaa|ceeeeees eae eels aeeeadl irc Soe ees seca eet pee | 160 | $ }.2 7 ee 
Herring, fresh....... | 99,975 |$1, 498 |108, 040 |$1.3820 | 37,650 | $712 | 589,145 | 7,077 | 12,500 $220 
Proriae ealied Sues 6, 400 192'|233; 800 | 5; 872) |. 2-2-..- [reese 293,200), .'7;,280) 22s eee 
LMP OD AW YDS 2-1-2 ociee =. GSR DAG SERS BanS | |Bcosntc iS aeaamuseasne lade sbecenclasas ons 1, 680 15 

Pike and pickerel..-|-:.2.... Vez heya lars Seis Sele ste see Ab eamiee ere reece | 8, 050 200° | :<:c\ ere eee 
Pike perch (wall- | | | | 

eyed), fresh ....... 300 | ORS ere arc erarel| myereta eral taeeinertere aoe | 14,725 802).) . ca ackea leeersee 
Sturgeon 376 36 BRGibe DLL | eres) Tee 308 | Dy 

Caviar 5 3 | 42 25 3 2 
Suekers: ares oF 27, 420 380 | 11,250} 200 | 127,010 | 1,361 2,500 | 40 
Buckers; salted 222,24) l ss. tile scar 38, 400 SOW oe sere oul evetereee 25, 000 620)'|\-232 eee 
Trout, ae ware |221, 640 |12, 522 1,-$20 96 | 6,250 | 305 | 1, 490 74 | 58,337 | 2,833 
Trout, steelhead -...) 40) fo EDO eeee gee Ese s os a[Seeteea sea secisfeeaciteeieee Neen \|S</zeratestell Ree 
eae 2 .2-| -4,100)|- 265°] 1,256 §2| 2,060] 168 | 50 Se ie 115 

yhite-fish (Menom- | | 
TMee) meshes a sail erslcseiescle ebsites aAseer cl obeocos pecrarce Baoaces EA Sey We |e eS 250 7 

Yellow perch, fresh -| 2, G50 | 67 | 34,115 DOM sence eee [Soe | 357, 640 | 4,545 375 14 

otallwsene sels 346, 831 /14, 892 [405,931 | 8,472 | 57,551 | 1,412 |1, 414,237 |22,141 | 77,365 | 3,268 

Gill nets; | | i i | | 
German Carpe. ----|------- = \pHdeaeal|Seososes|sossaas 300 | IP Sates esrsellsacoss bsbesos2- Joass2se 
Herring, fresh....... 8,970 | 247 |114, 600 | 4,065 | 87,380 | 1,456 | 161,250 | 2,705 | 35,625) 1,214 
Ling or lawyer, | H | 
e Taos Toh ae ee ae eg a [py oan a eerie LG S01)| 2 WBOGN ee eee | ea ee 4, 200 35 
SOULS COM ses mimi tees | 280 PAU nee aes teeeere o Ie See ee tee ees eae eae oS Serta ates 
Suckers, fresh....... edcoases |--+-2-- 182, 810 | 4,875 | 500 | 20 | 1, 250 25) {leis c= ea Sees 
aout, pe ee: Sees 410, 740 |19, 625 Die SLD 2 OOO MOS, Dalal D400 ciate serra line eer 22,500 | ..1, 164 
White-fish, fresh ....| 1,790 138 380 DG i thoes aa ltr elle ses oa aes Poe eee 940 62 
White-fish (bluefin), : 
CPEs Hoare Systcrere l ciatewisieie See HAG ZODRIRON SOOM laerermtorss tetera ie tee sear eee ete 3, 790 152 

White-fish (Menom- | 3 
INE) Mires hives ce ase se oecellic ss aoa seen ac eeeee> eee oe aceon lsiereqptaeacioles nares 12, 825 326 

Yellow perch ....... 5, 400 aS ale ceseaeltee< | 10,200 } 408 | 15,980 450 | 12, 250 207 

Total.............-/427,180 |20,178 |505, 000 [16,951 |108,517 | 4,712 | 178,480 | 3,180 | 92,090 | 2,160 

Fyke nets: | ii é MY oe | 
Cat-fish and bull- 

laVen\(Gk) Se weeenniom ae ese ee eee ae 1, 400 BQ) its seenecratctalllaeeest gee 13, 360 489/55 ee |S 
Genmancecarp: -a.ere| =! el-irie SS ROMS ESCaeaeny taeeeeal Sauce mpaaSe 4 4, 800 20 ra seerera aerate 
ERG rn Oe eis aise erieails sre ieerre len cisens 600 Qin s Seis cavalier se 1, 800 22) he eet aerate 
Pike and pickerel...|........ Neca aS F00) |e 71 ee me a 6, 075°|, 888, leza es an eee 
Pike perch (wall- | 
EVO) ee ee ers calor) ec Na lees 1,750 G5 il see a epiness 16; 600.|| — S800 Saee tent eames 

SuckersiS 25252558 eae eSB Laan! 11, 100 53S SR ee 1935 275) | OST Cree eee 
Yellow perch ....... [reece eee 625230) 15320) sete mee |lsaceee | 149, 780 | 2,348 |.....---]------. 

Vail te earn eal PBS ssace [Boca 78° BSO NGG | een a eee 85/1630. |-6,110 [baeeeeme (aioe 

Lines: | | i ei i : 
TiMeTOMMa wy eres Bo. kosoves aeons | 3,250 | AB clic wekioss ale cesar 5, 600 52 
TOW o ooke ne Peace aen|loons aoc’ ieee Rae 7, 200 A068 sasoee joecnese|eceeee eee e[ee neers 21,240 | 1,168 
Wellowaperche 2 seclosenssce lacances cae aiateecllaeee Rene 5, 400 D296 Moos etlen sees Gee ees eee 

DOA ic cceee se soo8 Beeeane Le omee 7, 200)| 1,300,,| 16650 | aaa). 208 a ee 26,840 | 1,220 

Crawfish pots: ig | ie i | a 
@ranytishyseassenisee-e |S stetarstens Vere abiers kitts ane or Garece Re wall Ns siete ore 7, 680 240. | ecisijoasaeeeeee 

Grand total ....... 774, G11 85,070 996, 711 |27, 387 [174,718 | 6,398 |1, 986, 027 (31, 672 [196,295 | _ 7, 648 
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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. 

Pound nets: 
IBlaiCkaDASs! s.a.< 205 oe = 
Buffalo-fish 
Cat-fish and bullheads. | 

Fresh-water drum 
German carp 
Herring, fresh 
Herring, salted 
Ling or lawyer 
Pike and pickerel | 
Pike pereh (wall- 

eyed), fresh 

Suckers, fresh 
Suckers, salted 
Trout, fresh 
Trout, salted 
Trout, steelhead 
Wihite bass:2 252... -.- 
White-fish, fresh 
White-fish, salted 
White-fish, smoked... 
White-fish (bluefin)... 
White-fish (Menomi- 

nee), fresh 
White-fish (Menomi- 

nee), salted 
Yellow perch, fresh ... 
Yellow perch, salted .. 

Gill nets: 
Blaele bass 6.552.225 
German carp 
Herring, fresh 
Herring, smoked 
Ling or lawyer, fresh. . 
Ling orlawver, salted. 
Pike and pickerel 
Pike perch (wall- 

eyed) 
Sturgeon 
Suckers, fresh 
Suckers, salted 
Trout, fresh 
Trout, salted 
White-fish, fresh 
White-fish,. salted 
White-fish (bluefin), 

fresh 
White-fish (bluefin), 
smoked 

White-fish (longjaw), 
fresh 

White-fish (Menomi- 
nee), fresh 

White-fish (Menomi- 
nee), saited 

Yellow perch 

Dip nets: 
Herring 
BUCKETS: 8s hen aa~ar 
Yellow perch =...-...- 

Fyke nets: 
Black bass eases 
Buffalo-fish 
Cat-fish and bullheads. 
German carp 
Herring 

Wisconsin. | 

ee 7 = oe Grand total. 
Racine. | Sheboygan. Total 

Lbs. | Vaine. | Lbs. | Value. | Lbs. Value.! Lbs. Value. 

Sees ee Se Eee ener Seal (Ps wera 627 $53 3,117 $295 
OY deta ia ee eel eine Reena Sl ele gee? ee | 1, 102 38 
cele ae An een as as 2, 030 63 2,340 74 

| 177 12 727 56 
enet eRaBS oH ed noes 2 eer eee ye pores ae 41, 650 666 

160 8 | 8, 950 219 
ee [Be os: | 82,120] 1,188 | 1,673,650 | 22,393 | 1,997,445 | 28,159 
Teed, tee sd Ache bg nn ae Rl ge gl 5, 378, 800 |137, 784 | 9,487, 100 | 240, 163 
ee hes nl |e ee 1, 800 13 | 3, 480 28 | 9, 250 108 
SRE Metadata ye 6, 920 414 | 30,069 | 1,441 

| | 
pew erly eee omen | AAs We 47,135 | 2, 260; 48,488 | 8,309 
Peer Ie Byres | 180 | 12 10, 715 671 53,315 | 3,301 
Leal a a) PC hee RP ed ber oh 60 | 36 | 1,538 | 1,110 
Ree | oN | 16,500} 198)  224,030°| 2,679 | 729,193 | 9, 116 
Bee eels ie ao Se I” OA Ne) 120,600 | 2,955) 424,195 | 9,510 
Soya ndeteafenon<es-| -267)900.113, 975 |° . (627,485: |'38/9820! 100270040" ibtatan 

|S cier one MRE te Ne sh eet a eee 17, 490 939 | 38,330 | 1,819 
Se cele Be a eA 120 11 | 160 | 16 169 17 
eet Re pnb eee ee ay bree ees (Meeemeen ae NER 8 100 6 
in 2 eae ann | 1,950 182 | 13, 095 648 | 579,231 | 33,181 
RTA I her A SR REE SE EULA Shia Cs Cee 98,235 | 5,831 
Aes © Tes cipeee gel mn Gol ay eae 350 35 
se st fea | ips Reed (mee MeN | a | amet 2) 155 6 

apie eben I 5 x 018 Bapsese pea lecemeone 950 31 4, 076 114 
| | 

BAR SRA ANNE oon, [thane al ane Se 4, 800 196 4, 800 1°6 
So AN eae 4,750 152| 892, 860 | 11,598 | 1,035,075 | 14,948 
WERE cy: aeences ieee Ree 15, 600 244 21, 128 331 
——— —S es 

bakes |........| 375,497 | 15,743 | 9,060, 734 |217,255 | 15,722, 962 | 410, 216 

Ber ety (Ps ot! eee ge ceteris eee el enmcene, 1 220 19 
ROSES po Weer SIS A eer srgienrc o 300 12 | 00 32 

15,625 | #650 |.-.-...... Rese ae 826, 140 | 20, 732 973, 925 | 24,796 
rng a aie ee Lc aa Loh Ce ORD Re eel elie cys | beh yet 28 2, 650 212 

420 yy eee oe |e niece 6, 500 80 15, 400 161 
ee MOM | ae ee ye Mey) Co eg A, a 900 18 
PORES recall: Sear cn eae meen ee Rae 3, 350 198 | 4, 470 249 

| 

Bere tee | aaa Meals SP Peco, | alee 2, 200 98 3, 765 191 
UR yas RS ee eG AE Se 5 280 x 280 20 

625 Las sae (mathe (ee ae 248 085 | 5,559 268,290 | 5, 985 
Sat Eb a ial |e | Rey) ey (Acs SOM eRe Lea my OE 2,570 52 

GINS E NO t460) nase saeea eect: | 1,479,211 | 69,435 | 2,530,699 | 118, 692 
RISB Bello sangeet once teres erecta; Ol Mepeeee ae allnlontune te 54,800 | 2,376 

68 fa Nide Bek tiers ad eet a 25,848 | 1, 859 395, 026 | 22, 640 
Tee cn ae eee bese ho ane bageieae| ee aeteinesos4 heecceas 20,050} 1,257 

Mate es Ole ae (aur Onn eegog 74t5: ld 0r63G;p a S74.28) heteetaD 
| 

ee YY neal Wen cee emt: Aiea, aes IN SR eI Ley Srl 3, 000 300 
| | ie BENE ie anes esene Saleen Pa eee el ee: Seen 2, 905 116 

| | | 

Seth aS Ee eee ee cael ee Ba 58,025 | 1,596 94,189 | 2, 629 

64,000 | 2, 923 139,625 | 6,188 
564,575 | 13, 46 949,584 | 24,589 

3, 586, 959 |126,794 | 5,837,383 | 228, 597 

PROV) TU eee a onndl eames tee 25,000 | 1,000 25,600 | 1, 024 
30, 000 7} | eee hoe eke 30,000} 750 30, C00 750 
BO, 000) 1uc2s 500) |Hiaeeee |e Fae gee 50,009 | 2,500 72,500 | 3,625 

105,000 | 4,250 |.......--. lear 105,000 | 4,250 128,190 | 5,399 

PERRET ERG. be I EAM: Mea 2, 000 160 2, 240 180 
TBI R resol Eee RR ATES Ol I Re MS NOR et i eon A 100 5 
Sok See asec geal crs a ical Psa eed 56,080 | 1,734 56,440 | 1,759 
Bene S [cau Nai oes |e ore el | tL TSBe SSO MII 407 142,530 | 3,382 
Saree URE hy siete Gs) eto 4, 000 51 4, 000 51 
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Table showing by states, counties, apparatus, and species the yield of the shore fisheries of 
Lake Michigan in 1903—Continued. 

Wiseonsin. 

= Grand total. 
Apparatus and species. Racine. Sheboygan. | Total. 

Lbs. | Value. | Lbs. | Value.| — Lbs. Value. Lbs. | Value. 
5 oe Se eg es rs z = 

Fyke nets—Continued. | | 
TENG ORAL se nei-5)||. s/sccic\eres cis lageterne [bsdoseepss||esocscod|leeseecs sco cel ssseu sn 600 | $9 
Pikeiand prekerell os. .|- 6 jose ela onees | scoseeeees befor oe 40,075 | $2,568 40,155 | 2,572 
Pike perch (wall- | | 

GIGYE SRB ae PSG ee Sse kes cosa atee pao odc a ea eaocrsl code ate 30,990 | 1,457 31,190 1, 472 
BUCKErST cesses lle eae aint = austell ere amare rete ter ee | ore rstene | 1,032,955 | 10,854 | 1,035,265 | 10,905 
White bass | 300 9 300 a) 
Yellow perch . 1, 672, 860 | 15,170 | 1,080,610 | 15, 468 

Motels, faeces «eet (2,377,590 | 353,075 | 2,393,130 | 35, 812 
Seines: | 

Cat-fish and bullheads. 5, 640 215 5, 640 | 215 
German carp...--- 363,100 4,530 382, 900 5, 256 
Pike and pickerel 15, 000 900 15, 940 | 943 
Pike perch (wall- | . 

(ayd210 ) eee eee hacia echrcjte all sartorial) ce Seemann alee at 31,840 | 1,721 
SUUR PE OM = 0 eon 42/- cae 5 4 Se aes |aoeienei= = 45 33 
Suckers, fresh ........- 25, 400 265 | 63, 416 656 
Suckers, salted ......-- 81,500 | 2,332 397, 070 8, 169 
Yellow perch ......... 6, 250 | 110 | 25, 450 473 

ee Oba Centar a aecie sees ~ £97,890 | 8, 352 | 881, 901 17, 486 

Lines: iz 
Ling or lawyer.....--- 8, 850 100 16, 700 238 
Pike perch (wall- | | 

(ERV2(0) Aare MOAI el oll eee Se EINK aed Ree ee ate | 1, 200 | 72 | 1, 200, 72 
SEUUMCOM: 28 foo ance alictensasce Petes esse lis, jae sata coe oaderaerae Veo swage wate c| seas eee 875 | 68 

Ge Vat tt nisere | eens cette eee Japs aie eaten ae aot Pscon a aban IbS5> G8ce 32 21 
Libra uted eee eel yee ais Ney een Nom meso PeeaAOND | ALOT NR 2 | 152,710 | 7,028 225,030 | 10,543 
Wihitesisin (hue finn ))5 oss 2 elle men ae (Re desc bee eee [seat ors ale layer in ose scn< 50 % 
EDO WW: PELCLE sec aecioul|stae oo sinc lloe lee snare Joceeeeceee|ee eee eee | 9, 900 361 | 96, 860 3, 176 

a SSS SS —_— ; Es 

“TTGN GS Was ees pat ten eal WOR. nena Pap 2 | at ea eR laa «1 | 172, 660 7,561 340, 747 14, 120 

Spears: | | ee ia 
STR OUG ettcs co mfr es <a se cye | eee eee ale toe taies| eee sieeie a nike irae es eee aerated (ages Rane | 560, 34 

Crawfish pots: | | | | | 
Wranyiinsbee eon se eae oe eee Settee eee eee ee ial eee | 244,464 | 7,897 244, 464 7, 897 

Giraman totals sass 204, S48 | $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 il were in the fresh-fish trade, 
including oysters and 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 
$957,360, and the cash capital amounted to $1,219,750. The products 

consisted of fresh fish, 37,943,566 pounds, valued at $2,488,804; salted 

fish, 24,818,100 pounds, valued at $1,374,961; smoked fish, 3,407,325 
pounds, valued at $252,245; lobsters, 258,415 pounds, valued at $51,565; 
shrimp, 113,285 pounds, valued at $10,815; oysters, 744,930 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: 

| 
| 
4 
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Table showing products in wholesale fishery trade of Chicago in 1903. 

Product. Lbs. | Value. Product. | Lbs. Value. 

Fresh fish: Salted tish—Continued. | 
IBEYCISLTS SS ee eee ae 551, 016 | $65, 624 Herring, domestic ..... | 1,016, 000 26, $98 
[SIE DSTI ee ee ae eeae 406,597 | 29,179 Herring, imported..... ta 940, 200 596, 924 
Bufialo-fish= <= 5: --. .2<. 282, 368 | 15, 542 Lake herring. 5..-...s: | 1,925, 000 . 61,975 
Cat-fish and bullheads. .| 283, 985 18, 562 Mackerel, domestic .... 92) C00 8, 670 
ORUDS eee cic ees ccs f 1, 134, 224 63, 885 Mackerel, imported....| 1,182,400 | 133, 087 
COROIG | ss Sys pe ee 397, 291 | 21, 378 SALMON coe see eee 1, 082, 000 56,889 
HOUT ETS.o1 22 <5 =) w= 122, 082 7 AS) .Stoek=tisht) 2225-2222 sone | 891, 600 | 45, 086 
Fresh-water drum...... 162, 294 ATAU BUCKEISE aaa oraet sens 195, 000 5, 460 
GOCUMAN: CALD ci si-)as-05- 1, 275, 558 42, 653 EG et ee ee a 174, 000 | 10, 440 
Bd dOCkK esc 5 eee ee 104, 033 5, 234 NWWihtte=fsht sans cee 51, 000 | 3, 825 
Fait, =< 2266 weak 2, 134, 469 Le ee - 
Lake herring........... | 3,082, 968 194. 983 || Wotal® s-cse tcc ete 24, 818, 100 1, 374, S61 
Mackerel 22). 5nd 6 ck | 142, 810 14 519 ———— 
Pike and pickerel ...... 704, 915 38, 224 || Smoked fish: 
Pike(prass!ss1o5 556% = 2 696, 532 34,820) ihe Chistes. 2s Pe ae .-| 1,468,500 | 121, 250 
Pike perch (wall-eyed).| 2, 473, 656 165, 880 |} Finnan haddie......... 40, 025 2, 630 
Red snappers........--- 546, 966 43; 269')|| Skherrin gy 222-35 4s. 8 | 912, 500 22,830 
SeMMOM sec ese ee see 1, 422, 049 118,470 || Lake herring.........-. 465, 000 | 3), 240 
Rinses see 255 2c beet shee 309, 694 | 28,2050) Salmons s22S.-cc-. seems 136, 000 17, 680 
SHAT eS, a 797, 720 | G2h4925 1" “Sturgeon. 2. eae ce -ee 153, 300 | 23, 705 
Spanish mackerel ...... | 102, 604 | 12, 298 1 EEROUb IS Je. sud astmoee 92, 000 | 11, 850 
Sturgeon, lake.......... | 102, 037 DE ZAG | s WRECE tis he em esto a e ee | 20, 000 | 2, 460 
BUC Wenseeepass oe pon hes 1, 528, 427 38,670 || Miscelianeous.........-| 120, 000 | 14, 600 
“1 DSTO es SS oR a ae | 8,323, 801 | 533, 007 er 
Wihite-fish 22.5.0 £0.22 | 6,467,975 | 431, 465 PROTA oa ee Stee Se Ree | 3,407, 325 | 252, 245 
White-fish (bluefin)....| 1,921,119 | $6, 367 { 
Yellow perch........--- 2, 662, 63d | 142, 329 Other produets: | 
Miscellaneous..........| 343, 741 E288) We UOPSECES sy. sacs ecto | 258, 415 51, 565 

| : Pessina prs: eee | 113, 285 10, 815 
Otero eee ets 37, 943,566 | 2,438,804 || Oysters, onened. galls. =| 744, 980 ~ 898, 181 

ed Oysters, in shell.. bbls... 10, 355 80, 957 
Salted fish: | Clem s\ceiak cee eye do...| 4,712 26, 584 
IAT CHOVIES. <3 52). 08 Sac 182, 000 | 9,036 | SSS eee 
CodNaried 25... ceases 2,120,300 | 116, 700 Bote see ape eee aoe nisisisisteeeie | 1,068, 102 
Cod; boneless_...-....<: | 4,421,600 | 301, 460 
Hip GHe en eye aon ae | 95, 000 | 8, 420 Mofallsyeiluel sss eee ae 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. | Preduct. | Pounds. | Value. 

: | rae 
BIS Ck: DESSads oso2 xcs 2er- ina 3, 740 Soto eeVwntte-fishs asa. ees eee 179, G07 £13, 440 
=O INGI SII guy eee cee gee Be 15, 006 1,240 | White-fish (bluefin) .._.-.. 1.5 739 | 4,§19 
Cat-fish and bullheads ....- 32, 667 2,4(3 | Yellow POT CML 2h ee ase 1, 978, 194 | 64, 060 
German carp = 2.6 25522254. 624, (55 4B Ge 2 Otnemtish..-22s2c- selene coe 22, (24: | 1, S00 
Pake Werner as: asics: as= 2 | 860,177 | aD 7Oy  GaneGlnish: se east oe ae 8, 140, 530 | 94, £50 
Pike and pickerel -.......-- 309, 242 22 299 Hl COVTTRD oo to oe Sees o = ech 217, 000 | &, 750 
Pike perch (wall-eyed pike) 26S ron 2) OO -OVSKETS ce enema ae seein 11), 847 £3, 644 
SUCKErsa sae cane eee oe 937, 440 20, 880 — 

| 462;962'| 21,629 || Mota avers s hese: 9,251,642 | 362, 944 
White bass ct Ws Sese02 ese 37, 105 1, 989 | 

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 
1903 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 $45,173; and 22 gasoline launches 
valued at $22,550, were cece 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 ageregated 14,455,209 pounds, valued at $450,518, of which 
12,891,079 pounds, resi at $372,886, were taken in Ae shore fish- 

erles, 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 increase 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- 
ial 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 seal 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 1s 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 eribs is 24 inches, those in the 

ends are 24+ 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 doing 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 oceasionally Menominee white-fish. The sizes of mesh used in gill 
nets varies from 3 to 44 inches, the former size being used mostly for 
perch. Gill nets are set in varying depths of water upto 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 eatch by fyke nets ranks next in quantity to that of gill nets, 
though of far less value. The most of these nets are used in Saginaw 
River. 

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 35 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 ease 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 Huron 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 Oseoda 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 of 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 {st 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 
uarters, 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 welght from one-third to three-fourths of a pound, though an ceca- 
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 principally in trap nets during the spring, usually 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 salted and the remainder sold fresh. Suckers average in 
weight from 1} to 2 pounds each. 

Yellow perch ordinarily bring a small price, an average being from 
# to 1} cents per pound. Along the Saginaw River, however, during 

‘HD Ww nes 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 La ie 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 Gohan 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 = 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 3 aeunee each. Off Caseville the ey are frequently 
taken weighing 17 pounds each, and one was taken in the fall of 1903 
weighing 19 pounds. Those weighing 5 pounds or more are called 
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. 
Except 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 ail 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 River.—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 
catch 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 ears for each of the principal species. 
This arrangement saves assorting them when shipments are made. 

The cars are usually built of 1-inch white pine, and occasionally of- 
hemlock, from 500 to 700 feet of lumber 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 persons employed in the fisheries of Lake Huror 
in 1903. 

On ves- | On ves- | In shore | Sere. | 
County. 4 sels fish- selstrans-) or boat a Total- 

ing. | porting. | fisheries.) ©": 

SAL COTA Rs ates nas SE tee ae wine e Sate wena Cases er See ol oa cine se eae oee a pata asorece ee | 1k. 
PANES EY, ee eck bes SRP Reh ae eae aes BARE At AOS eae 21 3 | 83 | 30 137 
ANGIVAG(S cease sae cee eee enc cans cee eae sts ee eit s| acts eoeceapies oe eses | O20 seeks | sz 
[ery eee ec hor eee ees ee oa ae a cate rae Settee oe 10 600 61 671 
Cheboygantss: Ne see jae et eee bee wee Lakes: (Qecseeanace 76 21 | 103: 
ChIPPCWal.saccnehc ase ae seem cle eats Ae acerca ae Geers sNSeisnc ees lcceee eee 39 | 6 45=° 
Hurouls s2s22 0-0 Ses oe Eo 8 RN ree eee Sele a HR Oe en ee | 174 | 23 | 203 
OS) Sees San es Hs Se Ree oe ee eS eee PO |e eee oe 122 | an 146-- 
IMAGKINGCY soaks ane. Mees ae bee aan reas eisai weenie Mena So fot cies Sie se cle LO? Vises | 107 
THES BUS Ue a oe hoodoo HSE Gace eRoneeMaeamon oe ON aaa ce 1 le testerase || 19 
SEA ITTTE y/o Ge er OS Del Speen eta ee ie I eae SRE ee eae ee ea ee eee ae 713) 5) | 80 
SIMCTONra en. 3 3 Sete iene ase Wee eens cen bes pee Set ales eeeaas 3 | 16 30 | 49™ 
Sailers S95! ob se hoe ee hae ens wae ore aes Se ae a memeton | Saad czar Bb itl eneearaes ee 33 
AUD IE(c00) Cl fai ene a eas ae ae ees rd Se er ee eae oe es Pee ene DT eee eee 18 

OUD pepe aie Se er= maaan Sear eles ose aiaie =) s erecaaiommnne eres 51 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 1908. 

| 

. Aleona. Alpena. Arenac. Bay. Cheboygan. ’ 
Item. = a | a ‘ 

| No. | Value. | No. | Value. | No. | Value. | No. | Value. | No. | Value. 

Vessels fishing ..........2....2- ak oe $9,000 |..... Bepeees AS eee, eer 1| $3,000 
MOWER PR Coro eae: ca cre elec ceeds ces Slane sree OOB Saie aca clea annie, See ogee ee el ah eae 9.) eae 
Oni oes eae eee | 4950) 1 sc aleiacte ta), gael oe ene ee 1, 500 

Wesselsitransporting. -l- S22) oe Be OCOw| terest teeee eee By | 147000 eee |e ae 
POMMERS Oks a . ho eles c een oes es Pe ermeeirs aida! ai ere ame dl etn. Sse sees AQ’ |’. -2 Sac. Eee eee nee 
OMbiiie cco. coe eee eee ce | I50 hae Manes eeralieense 1, 550. | ee | beens 

BOR Gin SEP Uls eae each Ae 9 3,410 | 382 | $1,345 | 147 9, 685 29 2, 810 
Gasoline Taunches .. =... 22s. 3..4\--5... feta dhs elias caclaeer co bre 1,500 | 6 6, 400 L 
Apparatus—vessel fisheries: | | | 

Gill Mets) S252) Sas eaism sceceee Ve alo apostate ede | 740 95900), | sa i= SP nisin rare ote | sicis.e/al atures 300 3, 600 
Apparatus—shore fisheries | 
SOU GS ee enn. a ec creer. se fees leeec anise Peco eeree ae eat) 285] 6 120 3 60 
GulllmetsAeie sack oc ecensces] 5 | 25 | 353 2,665 | 16 | Eh eee dese oon 306 1, 720 
Houmainetges - oss 3 28a) ak. 12 | 2,450] 82 19,500 |; 73 | 11,170 | 310 | «39,485 8 1, 045 
TUN pis Css pedkeetaen 9 ee eRe [a hh one oad laas 850 | 30| 845 | 250| 7,285] 95| 4,685 
IBVIRE@MICLS cri oo ans nile saat alot aan stone eo |e aretalhec arse ee [a 150 167 4,628) |. -eea aeeeeees 
Dip cHets Sos. ce 2-e seme ele (i cealMetaie Sockeye watchs ees isco ctemcere oe Est ll he Sees 10 5 
TMCS EM Bn see mee Serene mae ores Yasar avail a Ryeiaagts nia beens ala eto Jers eset PGi S2 Set 3 
SUES Us Basie Ue Cant heal eee Sah ae feet epee se. 400 | 1,200 3 4 

Shore and accessory property 835 | 40,150 |....- 5, 885 |....- 1605495) jja22 2 8, 600 
@ashicapitalss so Vascea teases Ipoeasdec 200009 |e een eae. Ja---- 33, 000 |.-.--- 8, 000 

MO pail eee asa se eee anreeya| j 115, 675 |-...- | 21, 228 coat 278,566 |.----- 35, 832 

Chippewa. Huron. loseo. Mackinac. |Presque Isle. 

Item. = SS || = = == = = 
No. | Value.| No. | Value. | No. | Value. | No. | Value. | No. | Value. 

Wessels tishine: -40 52s o ee oles eee Al OODE nD 1. @8° G00 |] eee | eer | 1] $2 0¢co 
TOMI OEE oe bereeuouone ap oalignuoriisscasnce AYNigocesobcc GD) ioncogaoe bee Ae isdosescq OT eee 
OUR Soe sae eon ae soos See = ee) esr ers C45 aera eae COON ae | es erates gees 900 

IBOWIS OE eos oe sana eee cte asi 36 | $2, 930 92 | 12,875 | 55} 4,660} 43 | $3,833 7 415 
Gasoline launches ............. 2) 2,400 3 Dy 400 We easel nemiciee Aot 22, S00) ae arolletaere 
Apparatus—vessel fisheries: 

Galltmiets ieee ete aec {esr s\pararceeta 250 2 ORO A205) 6s O40 eae Sete eel 212 3, 180 
Apparatus—shore fisheries: 

SOUMGGh eas see eee nina eee cleo hac eee 1 3 3) AQT a arate llores | tert yalere Sp eets 
Gb ve tetas ees eet aca kee 410 | 3,338 | 1,085 6, 934 | 814 5,964 | 199 870 | 67 425 
POUNG METS sens. oases eae 16} 2,145 225 | 43,315°| 8d} 116, 135;) 31 | 5,325 5 625 
Ala tea 193 o) ICT eee Ae eee 136 | 2,840 50 1, 345 14 390 95 | 2,675 6 240 
ye ietates ae tee olen area cas Sal 9 al RAB Saat irae ee B'| 250.) 2.2 ofeee 
Mie Ree se oot tera. oe eS ae SHOE os fe eee ones I6aie oe Agiieeees | 30. || 3. 22) 2 eae 
SPCaiseee os facets esate =a meet | be Srteee Et ee ee el (ome er erin oc 5 | 2 on ain eee 

Shore and accessory property..|...--. Sd OO OS Sse 61s b80n race. A, 480 see es 2, 420k: ae 1, 965 
CashvcHpibale sence ncee secon a5 teciee I SOON | seem 85,000 | wae ais [aos Se racl| neo cle eae eA eee 

GIOVE HE eee ae cree re ar | LA 20, 603 |paesoee 140,588 }....- GOL D2an|ee es 18, 300 ee 9, 750 

Saginaw. | St.Clair. | Sanilac. Tuscola. Total. 
Item. = Hs 2 is 

No. | Value.) No. | Value. No. Value.| No. Value. No. Value. 

IVIESSEIS ISH OY Sere apes woe Saree 
MOMMA SC Pee sci ste ke cicrcisisitne 
OniGhiti ee coe es eae 

Vessels transporting ......-...- 
OMNIA RC oe eo racci casas See os 
OW bite anes ee ce aes 

BORIS Oss aa a= 22s One oe 
Gasoline launches ............- 
Apparatus—vessel fisheries: 
Gen ets ak Seinen canes cts 

Apparatus—shore fisheries: 
BCINES Seaton oe eee eee 
Gillimetsiss: cence woe eee os 
ROUITGEMETS S2ee acess He eteieja ere 
PTA pets = 8s. iss ses cess 
VISCUM Chace cca nee cee eee 
(DUP MOS) Sosqescee tes cleeispane 
UMS Se Nee se cient citer 
SPCaTS) a= eas eae eee 

Shore and accessory property..!...-- 37,499). 222 Be aa eee 10, 300 |...-- DOOD Wiener i= 387,115 
Cashicapiital: <a Geese WES se clSe eee 5,000 |-.-.. S5s000)2sea5 Bey eee Wee ede ee eer ee nem acto 95, 500 

MO talast aehen teon oe Seale 50470) een. 68,520 |....- WoTeh on een BCR eee 851, 639 

a Includes 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 1903. 

| Alcona. Alpena Arenac. Bay. 

Species. = =a + 
Lbs. |Value. Lbs. Value Lbs. Value. Lbs. |Value. 

| 
Cat-fish and bullheads..-...... | 60 $1 | 401 $9 19,073 | $648 105, 962 | $3,716 
ASIN re 3 eS oe ww cinetit aoe Ve es eS eee Wateesss- eres eee ieee teed Se ete ae 5, 211 83 
Dc 228 5 Soe See nee el eee Aerie | eae 94 3 24 1 895 39 
Hiresh-watendrum .....--.<.2elucuss-oee Jes SSO eee] eee ees 100 | 1 2, G61 29 
PREECE = vio. 2 cisisacioeaaere sce 100 1 88 1 600 | 7 9, 140 325 
TERS Oh Wbeaks ol | ee eee ae aes | 38,404 80 142,853 | 2,549 | 128,200 | 1,352 | 195,763 | 1, 962 
LgiGrraa ae Shy eto i eae eee ete | 60,490 | 1,125 | 153,985 | 2,959 484, 265 9,005 | 257,140 | 5,108 
Pike and pickerel, fresh ....--- 333 13 | 85 4 13, 168 657 38, 234 | 2,507 
ike: ina piekerel isaltew: gocacc | o=eu = 2 |e acon eee eee ee lease se 1, 610 bt ener | (ae ee 
Pike perch (wall-eyed pike) --.) 39,337 | 1,797 | 169,769 | 11,368 | 120,692 6,695 3, 774 | 36, 003 
aco pasa ee - 2. So Mice scan se essed epee ile oes 50 | 1 9, 897 222 49, 093 1, 581 
MET A COR | oe Soweto eee meen 210 10 4, 686 212 143 9 371 18 
pUCK ers tresh sue sse. este gee | 14,100 230 | 65,766 | 1,192 |} 102,360} 1,348] 517,094 | 13,608 
Suckers-saliteds o.2.2 222-225: 42, 090 782 | 91,195 1, 666 4, 485 81 27) 715 516 
STS Sin a= aaa eins oot ne os ee er ee | S deter ais ech | Aen e 700 12 10, 777 305 
BETO UL MUBOMMIG 5 Sencis ereceiais ce, ie icra 440 | 26 634, 588 31,644 860 42 3, 233 135 
PREOUUMaaueOs sohe oss oot can Soe el) enacicn as ete ar 3, 450 162 eee enters = |= =e 
White-fish. Tresh =. ......2..Js=+ 10, 100 6938 117, 551 7, 202 54, 776 3, 388 87,208 | 5,554 
White-fish, salted ...........--- eee nee [Ben eee 2,415 73 9, 315 283 19, 435 678 
White-fish’ (longjaw) ..--.--.-- es cteerstiaea Eseoaes Hl OO, 0B0s |) Ser ie oe crate ate || mereka ne pace a ee 
White-fish (Menominee), fresh. 1, 900 67 | 40,207) 1,372 | 595 | 17 2,192 67 
White-fish (Menominee), salted) 115 3 920 | a eR gee se epee acon = sesaciessclossaccs 
MCh OWA PORChes, oak acmmacicest 5, 265 94 24, 036 | 645 135, 740 2, 705 j1, 079, 802 | 24,312 

Ota epee foe ne cc cercince Se 177, 944 | 4,877 Beemitce 63,526 (1,086,603 26,503 3,065, 700 96, 537 

Cheboygan. |, Chippewa. Huron. Tosco 

Species. = = - eae! oo 

-Lbs. | Value.| Lbs. | Value. Lbs. Value. Lbs Value 
if 

Cat-fish and bullheads.........|.....2.-.|s...22- | | 40,235 | $417| 2,677) $88 
IPS 6S ae oe Ree See oe Sots Bar ene (mere ieee a! I atria 62 4 16 1 
Bresh-water @ramt .. 0.552225 csoccl ef. [eee ee ae 6, 831 ro Wl ee epdiees oey cok 2 
PERINAT GAM aise ose ioe eiyaie Se cinlel he Ses ss Nee Bel eee a2 i 3, 948 75 200 
Herring; fresh) 2.0...22..05-2--2 4,200 | $42 | 91, 223 1,147 140, 742 1,942 
BIerEMNe SAMEM ek ce. o~ Jeiar=: 2 6, 465 | 129 1,616,045 | 32, 004 727,490 | 13, 656 
EREPNI Os STHOKEG: <4 5-2 ccsee alee oaena Se Wearing Pate setae | 640 40) isg-ceee oa eee 
AN Cuore MMeNS ee ees. oe eala geese ae pees Pe eee 80 2: | ce. nee arene 
BUTS KG) Une ah 2s ee aia eevee yas stems eter cai eee) ee oe iat oie | no Sarate mw ffnce eee eee fe sic Se 
Pike and pickerel, fresh -.-..-.. . 115 | 4 801 38 349 14 
Pike perch (wall-eyed pike)...| 11,000 974 |} 327,000 | Lemos? 84,932 } 5.119 
ERO Cia ASS Peet a accrs tat ei as | tae sine c/s Beasts Sen owes 636 10 129 5 
PRMELROCO (PEN cs cPoterrctace te, 0. oyevatsie stare, = asia' 130 1b 4,691 | 302 1,780 95 
SENS COT KCTS te See oe eis 2 nll me keyeclc niece ae een] Seine set 46 Od ic 52S ae he eee 
MMEIKETS AERE Jo) 25, cae inate 405,000 | 6, 960 | 86,236} 1,471 60,570 | 1,275 
Backers: saited:..<.:.-22.-<-2- 231,801 | 6,385 | 1,035 18 16, 100 312 
SUUTETS CSRS Sa SR es eee et ia eee eee teed) (emer ere ers ee so) 
Prout, treshn. ..- 22... elssces.- 186, 400 9, O71 295,150 | 11, 547 480, 903 | 22, 871 
Sie SHNUOGES 552 a! scoot cious 2) 787 124 obese cocnellesescose 10, 695 330 
White-fish, fresh ......02.2.6-2- 28,345 | 1,806 | 112,858 8, 324 111,808 | 6,798 
Wihtte-fish. salted... 22... -- 2,431 | 127 155 13 4, 350 153 
PROMEDC SO CAVISED 8c chan sete alfentecicrpmnt|ocen4s 400 46 Se eee 
White-fish (Menominee), fresh.| 24,430 | 652 10, 261 377 20, 662 796 
White-fish (Menominee),salted} 23,820 1,159 {occas mei ie teas, lise nee eeneneEee 
Mello wapeneincene sas joc ceton se 10, 937 | 584 264, 897 6, 607 90, 653 2,141 

ae Ea Oy Es ae La ey 
MO {Ue eee Nae ,861 | 27,024 | 483,210 | 15,539 |2, 793,310 | 80,294 |1, 754,056 | 55,598 

eae 
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Table showing by counties the products of the fisheries of Lake Huron in 1908—Continued. 

Mackinac. Presque Isle. Saginaw. St. Clair. 
Species. <= = 

Lbs. Value. Lbs. |Value.| Lbs. Value Lbs. |Vatue. 

Cat-fish and bullheads......... lodetibc seca shacosadllebesacnecclecasescx 5,919 $217 85 $3 
WO RS Sh eee era see Heisei Ws aeethead aaa ee eee 8 |e eae 10, S80 214 |i... eA 
1 OTE ae a ee eee Aan PUM Rete Sn enews Mace seasick pesseae 120 D4 dices: acco |e 
Rred@h-=Wwatemarum ae eco. Ses ce Sartheseee not eee eee shee alteac eee sso ace eeec lee eres 36, 850 185 
GELENATINGHED acacia awa a nee siaiel| eck esas © | ete ocenl| es oes = eS | et ere 15,715 481 6,209 39 
Hemme treshe 4 aos) ese Shee 28,750 $345 AMO) SGD) | See seer oaoaso: 175,230 | 1,815 
enrine Sse lteGs sas-en aa sseee oe 920 20 500 1 Val eee erecta ore te.)icc osc 
Pike and pickerel, fresh ....--. | 9, 000 200 sins. Seekeealecte ase BD, 472))|| “2927 ee 
Pike perch (wall-eyed pike)... 19,240 | 1,056 1,267 | &8 17,826 | 1,294] 61,713 | 3,339 
ROCK! DASSweasaoas Soe acde cotecaless selaleeee les oe eee ieee steiner reer = 50): 7770) | Dal Boe Scere eee 
SUUPSC OMS He sce ee ee ase 1,041 
Sturgeon,caviar 210 
Suckers ireshi-- 2) 62S 2eh eae} 220, 970 300 3 | 620,121 | 18,611 | 19,330 176 
Suckershsaltediea-c e222 ses | 98, 075 46, 600 BIOO | Ss a05-. 5228 | aoe. 2-' | ee eee Cee 
Sumetisher ceo. ss hoe oss cee ee ae [eZee sccm lores ners arate ee te lene eee |te wees eOo ZO... oe oe ee 
ERPOUE A TReS Mie ho noteclecicesiecee ewes 152, 950 145) 7000 GR6 78ers ease ceeee 800 35 
AMPOMGHSA IGE O2 ate onic cee Siete es eseteeecectone 1, 600 43) ||) 53 2S Sle ee eile ee | 
Wihite=fish’ fresh. 2 ssi. .2st.- 2! 68, 324 18, 000 BOO) es ke ee te a eye oe 860 50 
Wihite-fish (ongyjaw)inc 2.22 2eelea---- cee 5, 400 te SEES poe Eaeeeoes Graces 6 Gcss- => 
Wihtite=tishn(NemOntim ee) Mires hielo sae seme ce saeeee men ane OMe seen tee | Sysiea eestor latencies 5, 500 225 
White-fish (Menomince), salted |.........- 3, 900 130) | -222 te cielo baele oe ee ae ee | eee 
Wellow perches: s.s.09-ss2--~=2|) v4d;400)| 75 | 3 | 166,920 | 4,876 41 724 

| =e | eee 
Mota joe alee a Psa Ss 609, 549 | 18,909 | 229,442 | 9,030 | 853,648 | 50,096 | 344,799 | 7,842 

Z =a ici ae as 
Sanilac. } Tuscola. Total. 

Species. SS ; 
Lbs. V alae, Lbs. Value. Lbs. Value. 

Gat-fishvand) bullheads 2 {pee 5222 |e-eee ees eee eee | EAD $48 155, 826 $5, 444 
IDO gen Shwe ae sane os wo eee a lowice te Stewlcelc namaste ble eral antes eects crerallle ates eels 16, 191 297 
LOS en Soe RCO See eU BORE TCH SSeS Ene eres asa eres] Wesoss orp eel Scuba oc alEPALE 58 
Hreshawaleriarum es Aaa cess a eahe cet aeee sels seeae lees 984 10 47, 426 309 
GERMaMICHEp laser see ene ane = 200 | $4 1, 800 19 37, 491 954 
Hennrimprdireshiss ass. oeece eee e a 209, 409 2,977 18, 229 190 | 1,144, 094 14, 561 
Mernmo salted =) sense ee ease 84, 218 4,009 4,715 119 | 3, 496, 233 68, 141 
erro ys Oke Chere assem eee ace 2 eee eee) Sas eerie bboncentau=aleesckesoce 640 | 40 
DAM SA OV AW VCUS Ys ae elejaseres Seas iis  s| he sie ost eteteeel ie ois sires [Brasserie Gtovel leita toa ree 80 2, 
Muskellunges.i2tes secre sees |e sees mato oe ceeeeee lowewee sbonsel|spenacoce 420 24 
ipiketandspickerel eiresiis ste tsn ac. ales teas nee eee nates Ne eersys a saallnee ete 145, 407 6, 980 
Pike andepickerel. saltediox acount |e ee eee eee Jems creer eae 1,610 30 
Pike perch (wall-eyed pike)....--. 15,188 863 82, 559 1, 632 598, 674 89, 992 
ROCK DaSsist= 3ie et een eee ore Sele eeee ease ee Rel SCH ee nee | Nantes rcs he me 575 3, 236 
Stump eonss see ses tae eee eee ee 1,125 73 | 211 11 34) 047 2, 162 
StumpeOnsiCavian = cactac cesta eects | Se oee tes bece leeoae scene Sec eemee cies leeceeemeetee 296 241 
Suckers sireshi-: << fae o.oo cee 1, 000 10 | 19, 731 252 | 2,061,578 48, 974 
Suckerssgalted =: 223m t Sees Se Ae eee ae jaiesSaceces |e: se geaiee eal Boers 628, 576 12, 886 
STIS TTS Tn Gent eeray ley eae ema SAS orien ME ipeee e 3l| T e Is ee nS te ar ee aie 42, 482 1, 066 
TOU CTeSP ner ea eee. Ce eee 40, 056 | DAO Ge eee ee laser 2, 086, 880 99, 386 
*Rrowbysoltedmen. =o. see see acee canes 3, 220 11D) hs eee cal sees 21,752 738 
Wiahite=fish; fresh 20.002. 2025 -22.2< 8, 260 450 1, 102 | 71 654, 362 40, 679 
Winite=-fish salted) {S222 sseins -e' Vee Serica me tare As ccileiciel=|| See eepererey altar istetatetetetraeye 38, 101 1,327 
Wihite-fishwicaviar si... tseeone.- [SEs Fags eee va ice rcl| arc cee ctere el ya Sermo leteietre aats 400 46 
White-fish (longjaw) .........-.---- |Lat taal rN iabeocder| boosecescocs|isgcasesosc 74, 400 2, 672 
White-fish (Menominee), fresh ....| 10, 853 S5Sh | Sosa eee etecll veers ceniele < 116, 700 3, 926 
Wihite-hshy (Menominee) salbedinse ieee ee [tesa niece leiwiemiseares a= eil seca aiat 28, 795 1,321 
Wellow: pPerchis.t-seeeces alee oe 30, 297 969 13, 989 PAN lie al. 911. 602 44, 826 

MO tale ey sok Oaenishae leon sais 503, 917 11, 960 94, 031 2,583 | 14, 455, 209 450, 318 
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Table showing by counties and apparatus the products of the vessel fisheries of Lake Turon. y ip} v] 
in 1903. 

Alpena. Cheboygan. Huron. 

Apparatus and species. == aa ae ; = 
Lbs. | Value Lbs. Value. Lbs. Value. 

Gill nets: | 
Pike perch (wall-eyed pike)...-.| ‘ 2,300 | al ee ARE eee CRC Shc Gos esccccc. 
ABROUP SEES TH 5.12 52s sis csteeeeee = co! 592, 500 29, 842 | 161, 000 $8, 100 120, 000 | $5, 500° 
Raestehe: oc od. cols | “60; 000 | 4) 202 19,000 | 1,300 225 ae] 
White-fish (longjaw ) 69, 000 | 
White-fish (Menominee)......-.-| 19, G00 | 
Mellowapereho ssh costo ee srs | 175 | 

SROUR eee. cach ec ee ier s- 742, 975 | 

| Tosco 

Apparatus and species. = 
Lbs. 

Gill nets: 
FORNIN 2S oho nee eameeses cam. 3 ase 200 G3 ins osfactow asters | eaeeoe ae 200 $3 
Pike perch (wall-eyed pike)..... 6, 340 545 350 $23 8, 990 815 
SHGROETSE S26 settee cero ciation ares 2, 900 Gd ea enoemnmces ea Sere 2, 900 56 
MnOuteeceshin eee eo. oS ee oe 325,700 | 15, 900 132, 000 6,050 | 1,331, 200 65, 892 
neater salbedwaser oa ones cole. Se ceine eae eee 1, 600 48 | 1, 600 48. 
Wihitesisheenatees 2 25cm.) PEN 36, 000 1, 720 4, 700 224) 119,925 7,527 
Wihitie-fshe(longyaw esas sa-= 22-5. ==se ee cess Seca een 5, 400 194 74, 400 2, 672. 
White-fish (Menominee)......... 5, 600 O37 [axe kasha |i) eae 24, 600 307 
Welloweperch oo .cccuisesetisie= cece 69 2 | 75 | 3 315 12 

Motall:.; .:natee- ose eacnie@ asta. 376, 805 18, 533 144, 125 | 6,542 | 1,564,130 77, 452. 

Table showing by counties and apparatus the products of the shore jisheries of Lake Huron 
in 1903. 

Alcona. Alpena. | Arenac. Bay. 
Apparatus and species. = _ 

Lbs. |Value.| Lbs. falue.| Lbs. | Value. Lbs. | Value. 

Pound nets: } | | 
Cat-fish and bullheads.... 60) $1 | 290 | $6 | 6, 435 $209 | 54,522 | $1, 822 
DORetis be eens sae octets e senor | coe us| betes ease leet secs Seyareueeeee [ae 2, 93 37 
MCI eee Soe yee Sai ainnls Aap reeiare <2 ete lias were 70 Qel| saree «sei caWeweseaes 463 20 
HIRESH Whe naG UUM ene eee [ier ere yen lore Saratetets Sees) merece 100 1} 2,161 | 24 
Germ Mntennpe- oe s-<-se Sal cceas -o ce Ele seers oa eases coe anaes 100 1 3,519 135. 
Herring, fresh ....-. 404 5 125, 403 | 2,203 127, 900 1,349 192, 563 | 1, 927 
ennins isalted’ ss =-.35- 0... 60,490 | 1,125 141, 565 2,756 484,035 | 9, 000 247, 480 4, 925 
Pike and pickerel, fresh... 245 | ONAN Se Seed 2 ll Sane 1, 758 | 87 | 15, 391 921 
Rpilkeramdaplekerel: Salbe Gis eaters |e cis emtarel| e atsve fo crenal|e« =1shehsaic 805 | ABel 4s jee aeeee eee 
Pike perch (wall-eyed 

[ORES A eee ee 39,137 | 1,788 | 166,122 | 11,075 94,205 | 5,088 | “493,491 | 27, 069 
IRGC: IG <. ss GaS Gee ebeede ol Masreneese Bem bras| Eero esl eens 4,304 | 114 18, 893 587 
Stipe ommemewons 5 eo 210 10 4,199! 194 | 143 | 9 196 9 
Suckers, fresh. :.....:...-- 11,700} 182| 42,155 688 26,480 | 465} 280,043} 6,648 
Suckerssalted< 2-2. 2.22. 7, 590 132 48, 645 931 3, 3309 | 61 4, 255 91 
SUONSTEI VAS JESS See DASE ie as Sty ene Ses] eS | saree ean el (er ae 100 | 2 4, 468 114 
Mrowt-eineshy Ss ees ae oe 440 | 26 21, 588 987 860 | 42 3, 209 134 
White-fish, fresh ......--.-- 10, 100 698 49, 650 2, 609 ESROR || BS} 86, 019 5, 482 
Wilitestshiveseibech ss ey onl nee eee Retain 1,725 46 9,315 | 288 19, 43 678 
White-fish (Menominee), | 
fess sss Ngo s.s ae 1, $00 67 3, 200 90 530 15 Pam Al 66 

White-fish (Menominee), 
SAITO eae eles arate or ale-2 = 115 3 | 920 pal Pee coecone botooT an dbcneccococilonaccc 

Nellow perchie2-=2<-<--2=- 4, 665 82 19, 391 540 85,660 | 1,788 622, 304 | 18, 7382 

MOtalsh sen ose secre 187,056 | 4,128 | 624,928 | 22,151 899, GO1 | 21,842 | 2,053,513 | 64, 421 

Trap nets: 
Gat-fish-and, bullheads sss | ie asese sel seee ee 36 2 2,253 | 78 25, 709 851 
Woeaish 5 «5nd esac ee ere Te Se ae ee Sree Sea heer ope See [eideeere 900 9 
DOG 2. CRN GRR BSe Sees e SE Sco! ace Mesh Enel Pctee opae 24 1 24 | 1 275 8 
resh-wabemanum - es cos. | secre Se eects |e tees seine a oee ees | oe--eetttn le wlemeimtetete 500 5 
Germanienrpte. esse e- er 100 1 88 i} 150 2, 1, 806 40 
Mermine: freshin i508 ss.2655-\ erecta nee ease 1, 000 1D) vcore Peee.n| Naeem 3, 200 35 
ermine Salted ceases [Recetas alee ee 6,325 ROO: |SRaG eeen eal eee eee 9, 660 178 
Pike and pickerel, fresh .. 88 | 4 25 1 1, 955 98 3, 642 176 
Bikevandy pIekKenel Wal FEC a pisos ye | = cle mas all erate perorete ie [incele eect 805 Tbeisecccecse an cee 
Pike perch (wall-eyed 

DIKE) Sees oer Sone cists ee 209 9 75 4 3, 666 211 87,445 | 4,601 
ROCKS MESS a aeeiarecisiee sic seralsie sis cli s sales elminieie 50 1 2, 233 42 4, 325 ; 
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Table showing by counties and apparatus the products of the shore fisheries of Lake Huron 
im 1903—Continued. 

Aleona. Alpena. Arenac. Bay. 
Apparatus and species. = an = , 

Lbs. |Value.| Lbs. Value. Lbs. Valne. Lbs. Value. 

Trap nets—Continued. 
LUT PCO). enews ee ee ee oe ee 455 BUTS op. RL Se eee 175 $9 
Swelrers, imesh tJs: ccAaaee 2.400 $48 8, 600 126 8, 780 $120 | 87,838 | 1,381 
Suckers; salted(:+:-. 2.235. 34, 500 600 38, 410 677 920 | 15 23, 460 425 
ISPDUOTES BRGY cb topes Sa eyes esses Na Stage euimene a (ETO RRS af 6 Ny Bc pm HA 300 5: | 1,128 30 

NV Gae ota In eee ees ers “Sa es eee ee ee 176 12 605 | 37 | 1,129 68 
White-fish (Menominee).-|..........|.....-- 372 42 65 2 21 il 
Wellow perches J.5c-seecne 600 i 4, 263 92 20, 230 373 260,843 | 4, 886 

MO Dalle sey he Soe tn tak 37, 883 674 59, 901 1,061 41, 986 | 999 | 512,075 | 12,798 

Gill nets: | 
Cat-fish and bullheads.-..-/......2-.2)... Seer 7a 1 595 | 29: ieee 
Herring. fresh... 22. (..6sce- 3, 000 79 16, 450 331 300 | BY anak nae oe 
VOTRE SATS Gl See ak ct: - tenia) Saeco meatal llotestoiamre 6, 095 103 230 | 5. leecssc2ee | See 
Riker spickerel!) 24. soe sec lo Se bee ee 60 3 1,380 69) h.cn..0... ee eee 
Pike pereh (wall-eyed 

DIREC) Hee as a= seen e ~ ence eseellne ce os 272 42 281 | 1G }.. 3. Goo eee 
ROCK DASRiee Sete os eee aee alee ste Reale aces ceedmaemacise 530 Fe eee ey A: Se 
STUD C OMe sea ees stoi ois seer Lome Sere mmeratereetae a 32 2 aera lis enlora mpaiel |= cise a ate =e 
DUC Merss MSS. .2.ayeace aos x cee mae cee 15, 011 378 2,750 | 40 fe v3 Lol es 
ULC KOLSHEONUOLE 2 Se a Scere ee Sasol eb 4,140 OBL. s centres H/Ge reo? aioe Sees ee 
FURBO UL Gy oye aye, he oxanue,ceoharot lea nae nel Se nets 20, 500 81D: ha ccatcos es tiad.s a5.ca| Ree ee 
PRO UL Saheim aerellemeerneree ell ames | 3, 450 Dye eee ema tetsee a ome Me as 
Wihite=trehesireshl han. colllicae seo al aoe one 1, 12D 379 5d5 | Sd |. [sos ee eee 
Wihite-tish, salited:s)(.% 3. sc se o-se Seapoe sce 690 Pathe rae nie eae | ais'o%e 6 21216) Me le a ee ene 
White-fish (Menominee), 
APES eee NSN fat— aya all (eve Stevens yell temas 17, 635 600) |oce send 2 ane Seced| Benes eeOnee Eee 

(Mellow perch < Sos ee sees ese eee aeeeiee 208 | 6 5, 910 113 |----+++-2+-)------- 

MOT Ma See a ee 3, 600 75 93,340 | 2,868 12, 531 B12 WoTUae eee eee eee 

Fyke nets: 
Caestichy aor fo LUNE AGS! 2o.55| se sasiersisiaisi oaciee miele ae eee ewes eae 7, 830 280 23, 106 938 
AD) ORAS INE Sse he cio cis sk Po Ne Sere et ee aN a eae Sel co Re ea tee ee 1, 381 37 
IRV Sieh eiarate hata aisicinreiaesie a isi Se ae S| emt ele cee ee {foods erasatal| ural eee Wee See 157 a 
remmsin ening) 49. sei 2h ee a Sk 8 ou Smee eM ie ae Se 100 1 38, 815 150 
Bikeranidiprelenel 732. - slat te eae eer Ree eID eee eee 1, 220. 60 18,881 | 1,394 
Pike perch (wall-eyed 
DUG) ees os -h ae ais we SSE lad Saree aioe | eee Sale raets leer ae 290 | 12 6, 843 396 

ROO ASS se as tL RHA lo See eS age er a 2,500 | 50 25, 875 900 
SLOG esas \os steel A Share ee piel Meee eee sl ore Alper ee oe ee aoe 6, 350 93 147,338 | 5,562 
SUCKERS sale M A tee: aise selbst Se oe Cece eo lmeeeen teas 230 D. |: 28s. eeee eee 
SIDUGA0h JD eee See Se ee ea Bose fl aaa el ieee haar cei eae mice seme Me LEN gS f 5, 186 161 

5 60 
267 192,255} 5,593 

ANG) NE eae eae RS [Sas eens leer Oe ae | ee Ne ie Sel, cee ae 31, 910 773 424,897 | 15,142 

Seines: 
Cat-nsh armel bullhesas 25h 82S. Seo eee ool aceeeeeeoale cece ae 1, 960 59 2. ck ce eee 
COLMAN CCEED 2 a5 aes, 0 5 sate [Eyes oor eae hens aaa me oenra fe geeene 250 o |-ntcccocnse Sea 
Bike AM piCkereyes 2.25 Vee = een eae ewes ais legoaaerce 6, 855 B43 ||. 225s Deseo 
Pike perch (wall-eyed 
DUCE cesses Ss as ca eamialan ial ee etc c oye Dares, accrae ay ate Beets hate 22,340 | 1,368 1, 355 81 

[ROCF Of Sis Su a se eae rg | at eye OP ar en He 330 6 |. St oe ee eee 
puckerstresh..- 22342. 0. Ms. Bae Sm dtr e sapere bint aac east ae | 58, GOO 630 1,875 17 
SLOO0ES IC) TUE ests eed rar ete | Pees eee SR eee Eee gern 300 Sl ARPS ect 
WYO Ene x2 rm cias cise te tele me ke cane Risin nia Dee ae heater ais 10, 540 BO4 3. Sa eee 

Ny oa See er ae Sag |e ee Mee s | Ps ee | 100,575 | 2,577 8, 230 98 

Lines: | 
Cat-hsh ser Pbudiinen dsc .Ghiai secs <2 ete icoe cdl see oe cea cic |S oes Roe en Se ne eee 2,625 105 
Pike perch (wall-eyed | 

Pikeyes sees os FSS Saree Sulfa csc dvate: cs Gec Maney aeeeteie |e te end oes s a el| Satara ler ciarcteraneic ieee) anos ABIES 140 8 

ito) <2) Legs eee Se ere eee tance el RAO e OR. RN ee a reeee (NS i ce Paes crea tay alle 8 2, 765 113 

Spears: a j 
Pike@@nd pickered 5 scdoshecccapecis pac saee cis sacecen ern seeve de eeeeeer Soe Renan aS 320 16 
Pike perch (wall-eyed | 
PION ssc sceetishem)ssentes 

Yellow perch 

TOP i sea eee cee icant! 

Granditotalie css cee aes 177, 944 | 4,877 778, 164 | 26, 080 | 1, 086, 663 | 26,503 | 3,065,700 | 96, 537 
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Table showing by eoimntios and apparatus the products of the shore fisheries of Lake Huron 
in 1908—Continued. 

Cheboygan. Chippewa. Huron. Tosco. 

Apparatus and species. 
Lbs. | Value. | Lbs. Value. Lbs. Value. Lbs. Value. 

Pound nets: 
Cat-fish and bullheads....|...0.....)scoee sen 2,400 $72 6, 208 $253 230 $75 
PRET eee NS ey NEI yA ed | aS ade eee ees 33 A 16 1 
Fresh-water drum ........ [soaesoenillsoescebc|lsasosSs55u/cenboces | 5, 535 66" |p cco sds nals 
(CiGiaone iol fei g Ue aetna sae se eanm ees latn es Sed Sans anal loaBe nade 1, 280 34 | 200 | 2 
Herning. fresh. 2.225... <. 4, 200 RD al ls cyapayayaie aya ere etalonts 81, 925 1, 040 136, 725 1, 877 
Herring: Salted 2505. .-2-5- 2, 200 Saat seas Sel aacceloae | 1,616,045 | 32,004 728, 925 | 13, 588 
PLS TIA OS SHV OIC Mga as lero toma re tee remain a ere ee eee 640 40 "| Sis.2.jeqaeterres eee 
Ling or lawyers..-......-- Reps es St ger tene ce | Pe cotati NS Re ge 80 2 |ssteeeeereel eee 
Pike and pickerel, fresh -. 90 3 9, 400 142 22 1 122 4 
Pike perch (wall-eyed 
1 OY! <l 238 PRS tes na 2, 100 41 | 2, 800 112 | 305,893 | 16, 412 72, 702 4, 228 

BERG) AT SING Ce foray ny cere ae conceal Late ve resco cae kes eas severe re | nese es cee ents core eae a 129 5) 
SUMS COW ee cece ene = 130 7 | 820 44 4,691 302 1,780 95 
MESO TL ee me eee ace on ta cistoee = lsrepcernerare lie Sierepsmtctais eiebre ce 46 31). .Uesescsceleetacse 

lrelkerswiresh cote a acer leeee re see 2 ome e 4,000 20 | 34, 533 561 22, 267 338 
Suckers, salted............ 10,055 | 216 7,130 124 | 1, 035 | 18 12, 650 242 
RRO an eSN ees s Sere cates 4, 000 165 82, 450 1, 296 | 2, 630 126 17, 308 794 
Troutsisalted’. 2s ol. sc0ce5 977 AD ira oais cis Sates clas leis ne eee Soom 7, 705 235 
White-fish, fresh .......... 4,100 221 26, 520 1, 324 110, 213 8, 143 48, 611 3, 404 
White-fish, salted ......... 13 Hitt eae Sey AS oratcte 155 13 3, 430 115 
Wihitie-fishicayiar=...-cn- o2|laccacems Tenet BEES alpen ede Sale ee ae 400 467 -se Susan eee seen 
White-fish (Menominee), 
PSS Diese ese) iene ia) eed a ens secgeeks cack terse Sajanel lato tate canvas 2,186 91 7, 526 74 

White-fish (Mevorinee)); | 
SISSY 6 ae sy ear et es cars 120 | Clb Saeed ee ee |dccaddrcepetcl Ne kates rs aes ees eee 

Mellowe perch ss -ceeseeeealeal tc = loSaceno- 1, 950 22 131, 518 | 3,138 27, 006 517 

MO taliasne sce eae eases 28, 083 | 792 | 83,470 3, 155 2, 305, 066 | 62,323 | 1,084, 438 0, 794 

Trap nets: 
Careushian a ip wililirea dss seo eeie cris cell nies 7, 800 225 2,372 | 115 291 12 
IDOI OSA eee tie Aa tie has Daae ee ae MC Gooe atl nEaae ee cae Beet se | 29 2D. Nina echee Saree ees 
HMresh-waler GrulMiist.< 328 ~ Soca saclaacosie Mela Sacie the acl asinemaee 1, 296 | ABW ace ot Joel eee 
EUCLA MM SCHIT DA eceie seis fa wie lela emer ee |eislo emia cilia SAD Ae Ase letewiee ses 300 i eee oi c Succ 
BIG AD Gy INGO Sane eS ie eer met | Rene tence ee ee ie Petey oe 700 | 22.) Poi ke ea 
Herring saltiedidie se -ceos|| G04 265" eo BBs i. cased aso eaeeasest Sees co cculbecagoeclbeaceeeeccn eee 
Muskellmnpe jc cic. kanes. 420 DA OS hee asians eae bS..4] eee ae eee 
Pike and pickerel, fresh -. 42,450 | 1,040 45 2 144 7 
Pike perch (wall-eyed 

Dike) Meee eee shoe; 6, 400 892 | 41,500} 1,915 | 5925 | G67 | 500 28 
JR OYeNS | OS caelead att Bae ae eta te Sse See al EE Os as eae | Sa 480 | I eee ee been ae 
BiuMReOM seen sce face eee is oS oe Seo 520 S2ieiere nae ase te age ne Sen eee eee eee eee 
Suckers, fresh ...........- 325,000 | 6,255 | 20,000 140 | 31, 606 621 523 if 
Suckersssalbed ese. -cc08 710: 260 21> 45903; | 1021350) | 19805 oe 5 = Shoot oe bet eee eee 
SUMS eee ecern etek te oe Beta 8 
PINTO Gree oe are oS aysid Sierete <icioa 
White-fish 2 
WWauibe=tety (Menominee) isles Asics cite nsec secs aeieele see dae 6 350 0 Oe eee se cee 
bWellowiperch -...<2cecse 10, 700 577 16, 500 212 45, 705 1, 387 38, 162 728 

ANG LCD As te ee eee ae ae eee 5b72-O20) | b2, 712 | 242, 340 | 5, 783 92, 928 2, 879 39, 620 782 

Gill nets: 
Oaiciisiaiep ulna Gnas se eet a cclema ec algae ee Aon Mot Scralletios mpeiae el omen ee 50 1 
Herring, fresh 3, 817 62 
Herring, salted 8,565 | 68 
Pike and pickerel......... 25 OM ee ree Seated See aa eee 83 3 
Pike perch (wall-eyed - | 
PUK) Reece vein sence 2,100 | EY oe aera eee 10, 652 | 625 5, 390 318 

Suckers siresh es aoe ees ss 1, 000 a LS Fs (ea ae tel eres 1,470 | 13 28, 050 654 
Suckers, salted............ 3, 481 S6r lee gee ot Spee et See meee hank eee ete 2,760 } 58 
rot, crests. bee ase 20, 200 756 | 148, 750 6, 140 129,120 | 5,676 136, 095 |. 6,092 
MTOUbASabedeser aaa eee 1, 810 SOP gre cms epererell eee a Tereicoall ev eta lere eterall eteraleuera vate 2,990 | 95 
White-fish, fresh .......... 5, 245 | 285 8, 650 460 2, 300 160 24,097 | 1,446 
White-fish, salted ..:...... 2,300 | ND bance sesh tape || a es orc | eral ae tayey a cetote | stare erste oe 920 38 
White-fish (Menominee), | 

fresh. 2 eS: cee ens 24,430 | Ga Bias eer Se acte 7, 725 265 7, 536 285 
White-fish (Menominee), 

Salted cs. .22ece. sees see 27), Ni (a lin a yey ee ener ita aatcrcln sects cae eiincisiatas Seles ees ete eee 
elo w Perch’ sz sxc eee 237 | tll eee ares eee 18, 700 506 25, 420 | 894 

PROUD. moh ett eee oceans 84,528 | 3,200 | 157,400 6, 600 178, 567 7, 330 240,773 | 10,014 

Fyke nets: | 
Cat-fish and bullheads....|......... Ee ces ene sued mee cers 1, 658 AO Wlnsces 2: Meese see 
Geman icarp=—e-sue eis (eee cis oc VORE WA the Seeded Me 488 Oli: Goce a erleenons 
PUA MO pUeWerel oe. sos let sieite tes Raeseece Piautetrattccnleciselraes 734 BO see eais aoe lacie se 
Pike perch (wall-eyed | | 
UG) Pym aasictctarctaia ate all etn ctalai tale cro eco ae Meisel befie gains 607 OOP sicletelamaielele eee tsetse 
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Table showing by counties and apparatus the products of the shore fisheries of Lake Huron 
in 1903—Continued. 

Cheboygan. Chippewa. Huron. | Tosco 
Apparatus and species. SSS = = Sas 

Lbs. | Value. Lbs. Value.| Lbs. Value. | Lbs. Value 

Fyke nets—Continued. | | | 
ROCK iDRSS a seen sere eres Ne Sea ees gene Crammer se eee see 156 RO cane See eee 
SUe@mMers mes eye se oN See ee ell Ciena |e ee Have. awiajerses 18, 627 O96. | cttess a eee 
PGT O Wap ENClal mem esnien aise etl REET ks ORE aero jocte eee 51,474 | 3,010 jeeecee esse [esses 

Tenet oe oe orale ents. Mache eno lec tec cea an ao 48, 744°| 1,414 || 
Seines: ner Span mas | aica 
GenmaniGarp =a. ess. A= eee Soe iets Wetetfays Le | chia 1, 880 Pel nee Gell iisce= 2. 
Suckers sireshy-2 sos. OOOO ee sOOON | Penersetas sesso nie Ui 4S 7 BAe ee Ne Gea 6,830 | “$220 
Suckersssalted 2s. 2-2-5 3, 400 TPA Saw ama oe EL aps rears AV 690 iby 
VMOU OSTEO Seopa Se moe Sa eee ee |r a4 sme [See cee Joodasosdllbcoucotene- lee erect 3, 100 158 | 

Otol see he sale cere se | 42, 400 BYR) Sse seeine Sel a sacioee 1, 880 26 10, 620 390: 

Lines: 4 : = laa a 
SU ROI AL Os eee tee ee bh 200 HOM Saaae Moon oneeste 3, 400 245 1, 800 85 
Wellowsperch-eeer case eek tere Fest eRREA beeen eee ere 17, 500 | 066, |-2= == see eee 

Rote IMS eA eee bce ete 1, 200 BON te Bata 20, 900 sli 1, £00 85 
Spears: | | | ime | > 

Suckersssalted: <.ssc2e2/--- let 1025 MOB Sir. eee oe oA ee eee es ee 

Dip nets: ieeee t ose Mim Mea | |lat i= ".1°.: i | 
SUCRETS Memes sc eis mt ---| 40,000 08°08 (Bethe toe Demers Uae co osed © |---2-+2-|----------- |nsecce: 

Grand total ........2252: | 757, 861 :| 17,624 | 483,210 |$15,559 , 2,673,085 | 74,783 | 1,377,251 | 37,065 

Mackinac. Presque Isle. Saginaw. St; Clair 

Apparatus and species. eae (= aa 
(abs. ) Wallies) a lubs: Value. Lbs. Value. Lbs, Value. 

| | es ee 

Pound nets: 
@atfishvan dabulllinead st y8 lee se oe ae eset ele sees eerste 770 $36 | 85 $3 
Woreahis hye sean ees ke Sele ee Nk oe Etec ee aemc ec lSeemense 2 5 21) 2. 4a. cee eee 
HreshawalemanwimMle=. eee se] aae | ese 2 Ne fee yay ees Sey alk 2 eS | 36, 850 185 
German eanpreere ob sneeel| nes oneees rete see Hea amee rsa | mein fee | 682 23 6, 200 39 
Herrine;, ireshiess22s. 22. - D8 BON te sda Seton eter | Seema nee ae ica hae Mee 3 | 174,730 1,810 
errinie saltedieer eens 920 ZVIISSae Sees |Raaeee ce lsehocanmae|lacousces eeeeronsoise so 5655 
[eit es} Ep ave joel ideye Sait) 01 | See Seen ooops oee|seamece ool soascess 3, 627 208 eee eee 
Pike perch (wall-eyed 

pile) Eee eee eaen kates 350 | 20 | 900 $64 | 9, 166 666 | 61,713 | 3,339 
IROGKDASS sees Sere. Seeder eer eee Reece eeHoee.-euaanoae 7, 720 Pe Bee erSss\coc 20205 
SuUTmeOm ame eer en a eee 5,920 TS ae eee Es eR eee bec leeserok | 18, 440 1, 041 
Shure Omi Gawilaree a eee eye selec eae TSS eee ees Rapes GABE nce See yore amaca causa s | 250 210 
Silelverssireshi-2 5 eer ema 3, 500 AB rele cal he ea tne sae 63, 111 Dod 19, 330 176 
Suckers, salted .2--28--...-- 29, 325 687 | ae tere sic ois ost ll Soe ere ere ace rere ee eae 
SuMaiShe eyes ose ets a aeect [ve Seapcis yal ecetey ters ayi [erepeneimcensim eral cote erect SLE) 113. [Poll eas eee 
Mou ireshiy- meee eens | §0,578 | 4,233 | 9, 600 PROC eeece Ie rey (Sete = os 80 | 35 
White-fish, fresh.......--. 60, 829 3, 280 12; ¢09 (OOM eoasaampee| bocce ace } 860 | 50 

White-fish (Menominee), | ‘ 
URS Oia ae ee ee Se eee al (oe es eee eC Ree Ge boS aon lac seem tes lonias ect 1, 030 40 

Yellow perch | f 29, 050 1,186 | 8, 041 240 

Bite Caisse ee Jee 212,272 | 8,926 | 22,500 | 1,064) 118,546 | 5,113 | 323,299 | 7,168 
Trap nets: 

Pike and pickerel, fresh... 
Pike perch (wall-eyed 
DUE) Eee tee see 

Suckers, fresh 
Suckers, salted 
Yellow perch 

Gill nets: | 
Herring, fresh 
Herring, salted ........... | 
Pike perch (wall-eyed 
DLC) Sonos eeekice- essen 

Suckers, salted 
Trout, fresh 
White-fish, fresh 
White-fish (Menominee), 

fresh 

salted 

9: OD08} = B90 Haste Ss zctl en osthe. eke 

18.640: |) 1, 082 |ec0. eo Soe 
217,470 .| 3, 630 300 | SMS =o See a ee 

PE Bye [Bee ee) 46"000) 800" |! loko s+. |eanceceelee. eee 
43, 300 GBs een eeee. eee [eis otal Seren ee ee 

288,410 | 5,608 | 46,300 808 .e) ee Ol ee eee 

teh dee Teele | 6,100 AGO eee kee 500 5 
Ee day) ae Pe RI 5C0 | 12 oe 4a each oes | oe ee 

| 

ere eB one | 17 
BS entre Ss cl ste 600 | 

46,680 | 2,070 4,100 | 
7,495 375 1, 300 | isk (eon bea (UR be Re oe 

Aa ade | meet an Pe ectec paces fase Saha ME eel eee i ease 4, 500 185 
| | | | 

Ben ae [eal ROG O) | We TB: Ie cies Sek rae al ec ain Se ee 
eave leanne Se eee eee eee 16, 500 844 

| SS Pee Fea ee SE Paes 

54,175 | 2,445 Tas Lea Sea Ree BE oe 21, 500 674 
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Table showing by countics and apparatus the products of the shore fisheries of Lake Huron: 
in 1903—Continued, 

Mackinac. Presque Isle. Saginaw. St. Clair. 

Apparatus and species. = ss er cal ST alice rea es 
| Lbs. | Value. | Lbs. | Value. Lbs. | Value. Lbs. | Value. 

| 

Fyke nets: | | | 
Ghipnshamdypulliheads ssscloq-9- sees) eens sees Hts crarsete tts | ees spaces 5, 149 S181). 52s seseee | eee 
DO S-Sh! Ae Sst 1375-15 {AE cena aif stow lepatere iol a'al| occtctrsie aie 10, 055 1:93) ushers eee 
BIOS eyetts oe meee tec eins oe WWascemnaiooe {ein ferecarmisa, | ere ieve eee eo pelell Stare rete cere 120 14 | 22.2555] seroma 
(COV CE Dae ae ee ee) ees ee! (ae eens ee | Seiaeeees ae Acer eee 15, 033 458) }S.05 eae eee 
REeanagpiekerel owes. ll jeeiseye ote ee ee ee eS ee BI, 845), | -1:5,. 978" es ene Se eee ete 
Pike perch (wall-eyed | 

PICO) eho eee ee gee 250 | BTA aces eee | Bee en a 8, 660 628.2202 Steerer 
NRO CKaDASS eases nae cee PSE ro eee ee Je oae cece Serereese 435050'"| 1,176) |). seats leeieeeeee 
MUL ers wines hacia ae ane wena ali telecine trl ase a) oa oe ee ee | en ee 4620103) 16,.07% |e s-22ees =a) sees 

COE} Mie ee eae eet! ea rO| ey | oeccchael|soosabsallson ssoo5ee \feszeese 
Sun-fish 21,310 588 | 
Yellow perch 137,870 | 3,690 | 

SOY) Le ee ee ee OS OG Nn GON tek os saree eee 730,102, | 24" OS 3h te eee eee eee 

Lines: | 
BRNO Where ete arrays ye se 25, 132 1, 257 SeReenneee Geno eees Peeeeeene Seeeene Seen eee eece Soe 

Spears 
NOI Coss Se CORO pS ee at 560 | BY ee ances |psedesea bSeser dena atoenene|ocse=sescsllscecnote 

Grand totale. js. sk: | 609, 549 | 18, 909 85,317 | $2,488 | 853, 648 | 30,096 | 344,799 | $7, 842 
i 

Sanilac. Tuscola. Total. 
Apparatus and species. = = = 

[Seenlubs: Value. Lhs. Value. Lbs. | Value. 

| 

Pound nets: | 
hishishvand! puilllheadsusen seeee a. les see le esse eee 1, 211 $48 Van oliat 2, 525- 
WORSHSh eRe. cia eee eclioneees Gall: Se areeseee Soseegadeo|lacneoaocass s|boss-a5cbs 8, 859 58 
10} Bice oe See SEO AO SE ee See nel te aes enema lise eae Sine sil cre ath oan er IE r= 582 25: 
IARESe weber: Gani b = <fa-nce sees ee ee Aes olercteeietaye| aeeierares 984 10 45, 630 286 
German Garp to. << ince naa seaeaee| 200 $4 1, 390 19 13,481 | 257, 
Eernme sireshts = sssssmccnn eee 195, 200 2, 817 18, 229 190 1, 086, 027 | 13, 605 
Herrin gsalbedie wn ie eee 181, 918 3, 969 4,715 119 | 3,463, 293 67, 550 
FRIST aaa Ves, sua avy <Tera le BG yr ere peat me eget roe (i ae a eee aetna Ie ERs 640 | 40 
WIN e OTSA VIC LSE Ss. tee Sac ace Sone |r cee eee ext Ss aurctee call inn rstots Sere eiste = ease meteee 80 | Die 
Bikerand pieckcerelistresh. 22. .2 12 2 acc ainie = Bees ne cael lEaGa nantes ome neseianics 26, 655 1, 460 
Pike and pickerel, salted ......-. a Se ee See Ne See ena tien ee ee 805 | 15 
Pike perch (wall-eyed pike)..... | 15, 188 863 82, 459 1,626 | 1, 296, 226 | 72, 391 
IS G10 ODS ol crea dee deed osean oc OTE Bane aac! aCe MCeaG heaat oeancee acemceaes 31, 046 | 947 
SHUTS COM Ae. 5 cociae ae wis cee ceecer 1,125 73 211 11 | 32, 865 | 2, 103 
Si uey oral CG ly hs Sees See on al EE ato Sse] laascs secs lireeeaG Sous Roem ooeias 296 241 
Biuckersaireshi:. 2 6. see celebs sees. 1, 000 10 19, 231 246 527, 300 | 11, 916 
SuUCIKerseRA CUS cro. see acne SES eenee ce seas bosses easelles o> oe 2s stoea| spec ewies 124, 000 2, 452 
SIHMAIGh 2 COS eRe de boete boc aes Sa Beeoeenteal bese eer ccc | cemeeonearal smaasen aces 8, 063 229 
OMENS K.-S 2eskeeetesee ss 3, 961 DOP As 52 Se apoeeleceeeerlec 177, 424 | 8, 489° 
EBL Mme UC Olek. = oy saci eee A Seer e eso ee eames ot ee Salee- ooo Sek sxe a eo eeeicg 8, 682 | 277 
Wihtie=hshetreshis i502 aac = =. be 7, 660 416 1,102 ZAl 471, 200 29, 611 
We SHB salted See) fc. Scone loc Sact cede oe Gare p ose 4 eeeeeesoeal lececman ine 34,191 | 1,142 
TV InuiCyS-fAySTiN CLAUD = IE ys ER cas en et oR [ae 400 | 46 
White-fish (Menominee), pect nvteall ik gee Mires Sa SE Rig A a is cose ated (Soke re of 18,513 643 
White-fish (Menominee), Chet Se MME 50) oe eee, Cae AE RS a0 aa 1, 155 | 31 
Wellowup erchieisasese see cee 100 | 4 13, 389 222 945, 174 21, 506 

RO ta ee Ser Seed < costes eet sae 405, 352 | 8, 357 92, 831 | 2,562 | 8,391,950 | 237, 797 

Trap nets: 
Gat-fshrandapullives Asi = 2eece- oa |ne aercce nce ee poset een sceeca cee | eres ere Ne 38, 461 1, 283 
TDXGYSR TSH OW 5 See oem eee ae ae Veet ete tered boys Se once US oc ene seeaae 900 9 
TBI ess go behets opera mt aol ba ea pave ae a Zhe | Po coe eee ge or 352 | 12 
Mreghioy, A LenaGir Want pees ery soo REE eee ell one ee ot oe SEI ee eee 1, 796 23. 
(GGrninalltiyy (ene sae eases ster ted tcscenens Ane ReceCoOanr Eeoesemsee anh Seacoroed 2, 444 50 
VERMIN Mesh sss Syosset eee ee le eee eal sete le crest rel mite erate: sere ell Bctetesier- ae 4,900 Te 
erring salted s-j,4s oe meee. eee |e Sete ee erate alee Ses ewicic vis elle amhe eee 20, 250 363 
VIC Cita OC eee ape ere eee re oll ee sere rarer | Sen eyacepero etal Ee, Svaas omyate| some elercers 420 24 
LU Sena l OKOKER, siES UN. re See pal focuses ses|oamaesceec|escos= coca) |eahooucass 57, 349 1,618 
iPikerand piekerelssaltede¢see ee docs sane seine [Sesomt een |S cieeieaete nis loisieeactoee 805 15 
Pike perch (wall-eyed pike)..... 100 6 168, 851 9, 355 
TRO OE Ee SOS on saa soe Stoo eee Sees Ease ceo ci users) Sere Ate meeleci| se eSlencrerace 7, 088 145 
SIMU CON ete ara earn ee oars Se ea eon ae Abate e al cate atest nal letiase cei 1,150 58 
Suekers, freshs > as.ee-o< 2-224 =e 500 6 708, 017 12, 337 
Sue iee rae seul tel eran ae ee ee oes ee rah ee ran I hs Soa cee Geer ae 455, 900 9, 400 
SUSHI Sh See ase es ae = cee [Nei c eeiesissea io sm Satay = Sal ateimerers awrelecl ale bina aise 7, 623 88 
NOU bps ee mieyeecers vats e owe c ae oes ioe al| age ate os a eelse [eee we ston Cee we ew alte eeice cea 4,624 163 
WVAILCzHp ae ect eens) Coe eRe SIRE eee nae ote = ate ere een meme sea e eter cer 2, 030 127 
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Table showing by counties and apparatus the products of the shore fisheries of Lake Huron 
in 1903—Continued. 

Sanilac. Tuseola. Total. 
Apparatus and species. 

Lbs. Value. - Lbs. Value. Lbs. Value. 

Trap nets—Continued. 
Wihite-hsh: (Menominee) 27. 35 -7.|Seccn cle seeesie concede all> sebienins Aer nema 808 $36 
Selo wa perGhn seseree eee sate steer Se ears eee ees 600 $9 440, 905 8, 942 

Ota ee ee eee een cee seme cee eoe | eee eames 1, 200 21 | 1,919, 673 44,120 

Gill nets: 
Cat-fish and bullheads 
Herring, fresh 
Herring, salted 
Pike and 
Pike perch (wall-eyed pike) 

pickerel<4:00c2 0c. 

FRO GIDARS aaa 4c fo as eRe 
Sturgeon 
Suckers, fresh 
Suckers, salted 
Trout, fresh 
Trout, salted. 
White-fish, fresh 
White-fish, salted 
White-fish (Menominee), fresh... 
White-fish (Menominee), salted -.! 
Yellow perch 

Fyke nets: 
Cat-fish and bullheads.........-- 
Dog-fish . 
Hels. .....- 
German carp 
Pike and pickerel 
Pike perch (wall-eyed pike) ead hes 
ROCKS DASSas 45/06 soe sean ae ae | 
Suckers, fresh 
Suckers, salted 
Sun-fish - 

Seins: 
Cat-fish and bullheads..........- 
German carp 
Pike and 
Pike perch (wall-eyed pike) 

pic Ieetelen ate au) 2 es 

ROC DASE eee ieee ee 
Suckers, fresh 
Sirelwerssalited =... fue -n ceases | 
Sun-fish - 

Lines: 
Cat-ishvand bullheads: 25. *. Sits sess ahene. 
Pike perch (wall-eyed pike) 
Trout 

Total... 

Spears: 
Pike and pickerel 
Pike perch (wall-eyed pike) 
Suckers, salted 
Trout 

Total... 

Dip nets: 
Suckers - 

Grand total 

14, 200 $160 
2, 300 | 40 

Ce eka es ee 
36, 095 1, 939 
3, 220 112 

600 34 

ee oe 10,953 | 853. 

aces 30, 197 Pe Be 965 

97,565 | 3, 608 

720 24 
52, 967 881 
12, 690 298 
1,548 76 

19, 712 1,043 
530 1 
32 1 

48, 281 1, 100 
10, 981 212 

541,540 23, 716 
11, 470 413 
57, 967 3, 247 
3,910 185 

72,779 2, 340 
27, 600 1, 290 
97, 169 2,975 

959, 896 37, 742 

37, 748 1, 448 
11, 436 230 

277 21 
19, 436 618 
52) 680 3, 467 
16,560 1, 088 
71, 581 2, 128 

634, 325 22, 008 
28, 980 630 
26, 496 749 

140 9 
34, 999 10, 560 

1, 294, 653 42, 951 

1, 960 59 
2° 130 29 
6, 885 343 

23) 695 1, 449 
330 5 

105, 705 1, 367 
4,090 87 

300 5 
3, 100 158 

10, 540 164 

158, 705 3, 666 
| 

2, 625 105 
140 8 

31, 532 1, 687 
17,500 566 

51, 797 2,316 

320 16 
64, 500 8, 848 
4, 625 105 
560 34 

4, 400 101 

74, 405 4, 104 

40, 000 190 

11, 960 2, 583 12,891,079 | 872, 886 
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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 caught 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, and 47 in the 
number of persons engaged. 

Table showing the extent of the wholesale fishery trade of Lake Huron in 1908. 

Item. No. Value. 

Tia ese MM arse aid) faa cia JM oamk Supe! ese SE Sa eisin cee eed (sn Sep coe Wes Sete oaks Uae eet 16 $96, 500 
COMTI Del ies eer ors a clarate wid t= = stem Seca (e Siey sials e Ss= Pees Be Set ae See Re a [eae eee 95, 500 
BELONG CHAP GO meee. ohana seats saa tee eleicee er aemiine se Linigls aol oiekis seeoa ae eae 184 ao see 
AWE CHRP BUC Baystast 1-2 Sere le, crarerarseeices Seicie slaeeeeiin Se Onis Soe Mesias o Maa saciem sn elejates atRe Boe esecm aac 38, 420 

Product. Lbs. | Value. Product. Lbs. | Value. 
| 

| | 
Cat-fish and bullheads....-. | 109, 120 £6,059 |; Suckers, fresh ........0..6- | 1,543, 877 $50, 853 
POA) PETS We Mesa espa minnie vainic inetnie | 2,850 | S8ripisuckens: saliteds 2: c-.seeeee 898, 093 25, 880 
GIS aenck ace S.-es Se SS 610 | Shi MOWING 4S. econ seme epee 24, 505 729 
Fresh-water drum, fresh ... 68, 659 | 956 ||} (EroOull resin. < f-eeee a= cere 1, 013, 136 64, 400 
Fresh-water drum, salted .. 920 | LOR MrewtaSalteds 2. ac easemlee 30, 235 1, 483 
German Carp s-ncesceee sees 56, 499 1 80p. rout wsmoked 2s... see e 2, 000 | 160 
Herning. ireshe yes ....2c22=< 780, 810 23,720 | White-fish, fresh -...... Be: 824, 520 | 63, 079 
Metrne ssalted’se 22. sesncecs 8,005,985 | 66,805 | White-fish, salted oe 116, 864 5, 256 
Herring, smoked ........... 8, 640 453 || White-fish, smoked ........ 40, 033 3, 604 
Pike and pickerel, fresh... 130, 033 8,498 |! White-fish (Menominee), 
Pike and pickerel, salted. -. 1, 610 | 20 OS Bee] GE, Ae aa ne ee 91, 342 | 5, 196 
Pike perch (wall-eyed), White-fish (Menominee), : 

1 os] es Mire ee Te 2, 093, 741 161, 109 RalUCd oe St kee Seat 80, 155 | 4,397 
Pike perch (wall-eyed), Yellow perch, fresh......-- 1, 717, 801 68, 040 
Saved rene eee n aaceoew 345 | 12 | Yellow perch, salted..-....- } 100 5 

Rock bass ......- EN, pa TOP Soon Sel OlaleOthentish ees eee nee: 65, 775 4, 356 
Shur CON): sca seceeeieen snes 120,577 | 13,475 | 
Sturgeon caviar ...2...-...- | 9,653 | 7, 856 Mobiles cn, ctceteec see | 12,910, $21 591, 423 

Notre.—Included in the above is 589,960 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 303 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 
eatch being mostly wall-eyed pike. The season usually extends from 
May 1 to July 15, and oceasionally in August, after a bard blow, some 
of the men fish for awhile. The methods of hand-line fishing consist 
of ‘‘trolling” and ‘‘chugging.” In trolling two men usually go ina 
boat, one man rowing and the other handling the line. Occasionally, 

however, one man goes alone, in which case, while rowing the boat, 

he holds 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 line about 20 feet. The trolling 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 linese Quite an important set-line fishery for sturgeon used to be 
conducted in the Detroit River south 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 only + men, with the probability 
of some of them dropping out the following year. 

An important seine fishery is located at Roberts Landing, on the 
St. Clair River, and another at Mount Clemens, on Lake St. Clair. 

The catch of the former is principally wall-eyed pike and suckers, 
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 than 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 theearly spring. After being 
‘aught the carpare 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 kad 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 
Clair and the St. Clair and Detroit rivers in 1903: 

of Lake St. 

Table showing by counties the number of persons employed in the fisheries of Lake St. Clair 
and the St. Clair and Detroit rivers in 1903. 

jon shore, 
k In shore | in fish 

County. fisheries. | houses, Total. 
ete. 

Seg Or] ir ee rere eee ra orci See inicio s meistee eee clee miata see acid lejos Bios es arestciaee 252 7 259° 
VV EINGIT Cee tse eae oie tests A mets amiss otemiciaee ats aie pielelclemiele Samet eres wie isis Sales ol 45 96 

BIG Gea eterna = oer nays ce esare ces lnaiciseaintene arate aya etee Salers Gnas aa eames ematee 3038 52 305» 

Table showing by counties the apparatus and capital employed in the fisheries of Lake 
St. Clair and the St. Clair and Detroit rivers in 1908. 

St. Clair. | | Wayne. ‘Total. 
Item. [ 

No, | Value. | No. | Value. | No. a 

BORIS aie sect ae eraae «Sere tes als rca i sire neeeecies 1388 | $1,983 12} $1,220; 150 $3, 150 
Apparatus—shore fisheries: : 
SCM ESE: Sacto e as SA Sean sis Se wemcice win Soe rnees 2A 225 4 665 6 890: 
EUIVES Ware capi eek oeuis et sien US ak acacia sellsare te mae maaeee | Sa) Waele SON |e 325 
PS CGT hares osee SoS AOE Se SCO <a ER eti ape eee T 250 (ENE Seasa|eoneecccs 230 632 
DUM CTSA ere tice cine mers rate cate mitta: = dls! Saleem ne races 8 2 Raa al sSerc coco 8 4 

HHoOLreanal AecessUny PLOPeLbVic 22s. o3- sh cissincs ce eee rae Bg LOOM yer are 134,050) | 5.5 -23 141, 805 
(CAG) Carers eS co deas num sap asoane sage se Dooboesoes||doasee|(Go soo SES abl lnooden 935.079) ae ae 93, 079 

(NO) RS ARE eeS eee GES Bac aaG ie Mem aarti a eects 10, 821 | see Py esd 239, 885 

a mipcaee 1 Eee Ss Ww ae $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 1908. 

‘ St. Clair. Wayne. Total 
Species. = 

Lbs. ‘Value. Lbs. Value Lbs. Value 

Ta Osh SI cataemyerainra sataeaisie aise eects aici we siteeieieet| 800 92) | onic te cee ep te ae 800 $2 
resh=w ater Geum... 2 1-b ee oo seco eee as eies 10, 200 126 5S oe ee Oe ee 10, 200 126 
German Carpeena. mcs sete creme eee 101,500 | 1,797 500 $15 | 102,000 1, 812 
PMIITUMOIWS Yc obese oieiate sco ctcteia Sais Se Seer mee 3, 000 BOG teak deta he eeee 3,000 800 
Muskelltin@ @ 5 < 2j< 2c.ctesjs ao ccins se eet cena 3, 000 40 Sal Ss ce ee ane | Sea 3, 000 405 
BilkertamdepiGkerell.c55.c\astees cee tesco eeee hoe HOH Laie Ab omen ll Seer 20,200} 1,185 
Pike pecenineallccyed) su tense. ye soseeeur es 250, 550 | 12, 957 100 7 | 250,650 | 12, 964 
IRUCRIPBSS Seac chconemurcc ene cect eta ton sicevoree = 3,700 1 33a eee ee ege ee as 38, 700 185 
Sire eoneek oso. sys ni-soec soe ae eee cee eee ae 175 16 8, 550 553 8, 725 569 

\CEINTER CS ER Oe eS Oe ote ee ogee me a ee 75 (i) Peer] Gears = 79 60 
SUG ers 2s aaa ee weasels eh nes Seiaeeeasemeeeens | 82,600 | 1,018 300 9 82, 900 1, 027 
RSME S eerste ate carat laters cic cree /oie ors earns reper ore 6, 500 S20 Meee nese solfeu sean 6, 500 325 
WATT OSES Hin seem: cite seein nee got ae Moet ee oleae ae eee 25,591 | 1,904 25, 591 1, 904 
MOM OW DEREM ns... do sesetiee le nice se aeele cleeuioee moe 4, 600 BOO bade cies koa meets He 4, 600 251 

BROCE Se tek co Seay Sec se cid alc peeeeee een eats 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 19038. 

St. Clair. Wayne. Total. 
Apparatus and species. = 

Lbs Value. Lbs. Value. Lbs. Value. 

Seines: 
Fresh-water drum ...............| 10, 000 $25 cto ce ee ere eee 10, 000 $125 
GeOrMmaEeCALl Pic = 22 sacri cere slesin oot 61, 500 1,477 500 $15 62, 000 1, 492 
Pike perch (wall-eyed) -.-...----- 91, 000 5, 000 100 7 91, 100 5, 007 
Stummeonie d= 5--bisset see ce tiss ie | 175 16 250 17 | 425 33 

CONTAT sae smice Saceeeseees ead | 75 COM a oetereetecl | ecre nee 75 60 
SUCK erst see Scot cecinisiatenice nce | 81, 400 1,015 300 9 81, 700 1,024 
UMASS S55 Sat mabeos anon Upoces||Ssedecssecdallenasdeasce 25, 591 1, 904 25, 591 1, 904 

| ee See 
MO tahoe ees. Selacisisieie me sistency 244, 150 7, 693 26, 741 1, 952 270, 891 9, 645 

Lines: 
Fresh-water drum......-......--- 200 lt Seeee See cae lboncadkcas 200 1 
Pikeranad piekerelissssc. <n eae 700 1D See SSGeEe nemeas ae: | 700 15 
Pike perch (wall-eyed) ....-..... 155, 250 HB LO lalicpere scien e | er oeleeeee 155, 250 7,570 
SUDUASGIOIN Sop onecL Soo banda soDaTuone||S Sooesoosage |---+--+--- 8, 300 536 8, 300 . 5386 

MGC Bil pie re gene tei ete elisha eee ote 156, 150 | 7, 586 8, 300 536 | 164, 450 8, 122 

Miscellaneous apparatus: 
Buta O=fS bees = eee vere 800 800 2 
Germeanscanps: soo See. seecr scene 40, 000 40, 000 320 
MIRE OWS 2 S> sateiele = ania cle Seem sega 3, 000 3, 000 800 
Muskelinee: i. 2 .cacktiomnes scare 3, 000 3, 000 405 
Pikeramd pickerel 22.0. ceca mloe 19, 500 19, 500 1,170 
Pike pereh ipo -eyed pike)....- 4,300 4, 300 387 
HOCK PASS! 2% = 2405.3 = Gacs Soe ere sro 3, 709 3, 700 185 
SUCIKGrs er aac re oso cine stele mie cise. 1, 200 1, 200 3 
SOMA Slices ele ese acters eee 6, 500 6, 500 325 
PVCMOWABOLG -riapisteitelclnctslerelais cei 4, 600 4, 600 230 

MOTHERS sete cae se mace sears 86, 600 BURP) ion uaa Jae s| Soe che ae 86, 600 3, 827 

Gran aQtetalaceocsussatssceaece 486, 900 19, 106 f 35, 041 2, 488 521, 941 21, 594 

ER PWNS = LY a Ir oe 

WHOLESALE FISHERY TRADE OF LAKE ST. CLAIR AND 

DETROIT RIVERS. 

ST. CLAIR AND 

The wholesale fishery trade of this region is centered at Detroit, 

where 5 firms were located in 1908. 
handled by these firms was 

The greater part of the fish 
There were 

45 persons engaged in this branch of the trade and $30,717 were paid 
caught in Canadian waters. 

_ 
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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. 

Item. <= 
No. Value. 

Establishments .......... Ree oe ERE SEEDS ORS Seno en caerG SEES oe eh onet anes 5 | $131,700 
(CHESVaL VEL ob WIR aa eh So eet Om ne ER ae gr coe ee. yan ee ee Se aie oi eal ee Sere ee 93, 079 
NIVEL OSes ite oe aloe clo lea ice eiarare ww Set leeye Siw Biaicicla eae intel S/state/e eis aoe re acelele mete eral eretete cle ee erate 30, 717 
IEBISOIS TIONS Od peer ee men te Cae cee aisco eet eea ee teers eee as eee ese Hai Pa gS 

{ 

Product. Lbs. Value. Product. Lbs. Value. 

S | 

Fresh: | Salted: 
Cat-fish and bullheads ... 101, 272 $6, 206 ELORGIM Oe. secjeatemiow’<lsiciere 2,519,404 | $111,068 
MBI CISOe emia ee akin eee nweie occ 17, 941 1,159 || Pike and pickerel........ 27, 809 1, 756 
Fresh-water dram........ 188, 000 4,700 ‘Pike perch (wall-eyed) .. 3, 286 216 
GERM SW CHIP =: a. e5 ele - 63, 869 DOT ah eC RETS eo orks, soe wioetneiee 239, 908 9,598 
IBECRIINIO Koi os ante Bee 1, 068, 089 51, 562 TBYGU GS eae eee 18, 120 1, O87 
Pike and pickerel ........ 208,948 | 18,829 EWI =fiSlile ~ isan )sieciee omse-ie 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 Other Nish icc stsen tase 592 29 
Pike perch (sauger) ....-. 30, 000 1, 500 | —. 
Rock bass and sun-fish... 18,000 | 690 |, pi Mo) hee ope ee a a 2, 900, 547 130, 468 
Salt-water fish............ 88, 946 5, 998 || ———— 
SHPLEOG OMNES: 0-3-4 mister ee | 27,931 | 2,919 || Smoked: 
Sturgeon caviar .......-.. | 960 | OGOBuliy SaA CLEARS were nto ese ce et 68, 835 7, 962 
PLO REINS et tate oe ck aes | 1387, 404 | 5,058 || Salt-water fish ........... 23, 5d1 1, 266 
PPO Te eee es con aiAlee< | 1,100, 184 72, 204 |! SHES POM 2 te siawismsiewoe oe 1, 000 200 
White bass’... 22.2 | 10, 938 | 447 |) FELOWL, => See SoSee ais sees 1, 240 75 
Vitali (eb ity (hee a eee eee A617, 216) 1295374.) Wihite-fish: 25-24. <-.-.<.<6 15, 238 1, 065 
White-fish (bluetin and | | \| ——— |—— 
BUND EC) mat - So ss eosnee es | 70, 313 3,616 || PROTA esis ete. See eee 109, 864. 10, 569 

White-fish (Menominee) . -| 4, 000 | 240 | ; 
Mellaw. perehr< jr. -.a..2 =. | 460, 864 18, 567 | Grand totel sesso ssceee 9, 444, 793 542, 911 
Oien Tisha ay seco eo: 11, 831 | 1,516 || . 

Migiileee Seen 6, 434,382 401, 874 ! 
| 1 

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 562,428; 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, $24,830 

The products of the fisheries ageregated 23,188,556 pounds, for 
which the fishermen received $780,015. Of ue 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 Vale was 

2,949,305 pounds, valued at $128,445; in Pennsylvania, 8,367,707 

“anhadss valued at $305,244; in Ohio, 10,748,986 pounds, valued at 
$317,027; and in Michigan, 1,122,558 one valued at $29,299. In 
the vessel fisheries the prance: s were all taken with gill nets, except 
27,000 pounds of turtles, valued at $1,620, which were caught in turtle 
nets. Inthe shore fcnenies pound nets oa 4,471,824 pounds, valued 
at $142,272; trap nets, 1,865,596 pounds, eine at $32,004; fyke nets, 
959,987 pounds, malued at $18,239; gill nets, 937,733 pounds, valned 
at $49,097; seines, 2,633,267 pounds, valued at $45,724; lines, 341,260 

pounds, valued at $22,986; and other forms of peace 30,800 
eis valued at $872. The species taken in largest quantities were 
herring, 8,788,625 pounds, $333,844; blue pike, 4,915,357 pounds, 

$188,033; German carp, 3,546,752 pounds, $59,198; sauger, 1,940,855 

pounds, $47,697; wall-eved pike, 908,454 pounds, $49,462; yellow 
perch, 830,403 pounds, $27,001; suckers, 721,089 pounds, $8,695; 
fresh-water drum, 642,445 pounds, $4,513; w ae fish, 302,805 pounds, 
$22,988; and sturgeon, including caviar, 300,103 Savi. $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 amen meets was ee 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, yellow 

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 of Lake 
Brie in 1908. 

State and ecunty. 

New York: 
Erie 

Erie 

Ohio: 
Ashtabula 
Lake 

Sandusky 
Ottawa 
WG CAS = Sora s Se sisreteaeitie ice Gro cisloeaieiee se eiere oe ona oe Sais 

Monroe 

On ves- | On ves- | In shore! 
sels fish- jselstrans-| or boat Phen, Total. 

ing. porting. | fisheries. , 

96) Bethe terns 671 116 883 
BOE ee 73 25,| - 184 

(GD Ag ee Bee Be 744 14 OUT 

Quek eee aeeecer 76st) capes 487 

| ieisratataisix etal Seieteteiaicte is 2) ade caecsre 2 
eS yy el ae Ree as Tale: ees Zi 

149. eek ease cee 39 130 318 
Soon die hentia eee ROes 33 15 48 

40 12 78 46 176 
Sarbepayere pera li celoys Soros Gt | iecbescce 16 
Se Seis eS ceeme 362 24 386 

DAG IN oS cre ee 112 12 148 

213 12 649 227 1,101 

| 

re eens AOD Ns. cere tel ERD 

621 y2| 1,591 503 | 2, 727 

Table showing by states and counties the vessels, boats, apparatus, and capital employed in 
the fisheries of Lake Erie in 1903. 

Vessels fishing. | Vessels.transporting. Boats. oasone 

State and county. ae Wine a Watael| 

No. TEE Value. of No. EGS Value. of No. | Value. | No.} Value. 
he Ie outfit. | Be outfit. 

New York: 
1D} ses e eee LOW EdS4a Gols 2O0W $947 008| carl eee eel <acieteea ee sissies 35 | $1,445 | 5 | $3,506 
Chautauqua ..... 6 82 11, 900 SHUG) | hebelSccsad pookecnallseccacer pe Legh 880 | 13 | 8,850 

otal...22) ic... SOUP CIG tr) 1008 | TONBIB, [2s ene A 2s cee 52 | 2,325 | 18 | 12,350 

Pennsylvania: | | ; iF | 
ATE GS oe area ntis 44 OOS a UGS HOON eee tere teeta eats |e fm tecetela lat ere == | 47.\ 2,185 6 6, 406 

Ohio: rN en 
Ashtabula eae \Seisoosce 1 Dm Scalise eae 
Mawempescresteccc| a SMavaseiecsiaveys 9 G90 eae ere eryats 
Cuyahoga a Alas Sate io aamectersmimecwes 12S el OOOM eee aeen care 
Horan 222 2b. sisi epaogenallenccasce 5 336 | 2 1, 100 
LDN ear aaoe 6 150 17,450 | 2,675 | 2 126 |$25, 000 | $4,500 | 42} 2,100 1 350 
SATCU yi rete cee | ere a eceteta| ner etn escse Allene cravarssavull ctersya ltaser Cla lle vereteveraictell vetoes erate 12 770) PAS ests pets 
OW tht Ss Gear osal beech Stel sceneaeend toreeeec Bese Sees Secesces) Seeceoos 168 | 9,632 | 9 5, 400 
WUMCHS ies seca se 4 60 | 11,060 | 14,500 Jeceeee|ececeees [ener eee 65 | 1,365 | 1 560 

Totals. <<! 2 34 619 | 112,050 | 19,899 | 2 126 | 25,000 | 4,500 | 304 | 15,928 | 18 7, 398 

Michigan: 4 
MONTOC mons. coma lsesealeeeana ls sine casa Seite lene |--222-|eeeeeeee|eeeeeeee 64 | 1,825 2 856 

Grand total ....| 100 |1,733 | 353,650 | 57,928 | 2| 126 | 25,000 | 4,500 | 467 | 22,208 | 39 | 26, 950 

I’. 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. 

; Turtle = | 
State and county. Gill nets. nets Giil nets. Pound nets.} Trap nets. | Fyke nets. 

| 

No. | Value. |No.| Val. | No. | Value. | No. | Value. | No. | Value. | No. |Value. 

New York: 
HPiGe ee es ae A Si4: SO RG: |i | oe B50! MRA AG [Serle ee 8 ool Me tn coe | Serle 
Chautauqua ..--.. 25.056: 4/10; 600) Vac 252s mae 2,479 | 22, 422 9, | $2,550 | 14. SL, 350 1c. 2)- eae 

Motaglin se are GYSGMideo25 i710) oes ee ts | 3,338 | 26,970 | 9 | 2,550 | 14 | 1,350’ |aces See 

Pennsylvania: aca | : 
Hrietsesass iste: TOWARD G2 AGO ee aee ees | 1,464 | 6,828} 49 | 18,300 | 67 25005: i sce aemereee 

Ohio: | 
Ashtabula Saeed smh UB oD: Nictetece sili tat 2 aia ie ais rte ene 
Bb KCl. ioke satis xic SOP ©, 9008 15 Serna |ieer eee Peisicn| mosaec 
Cuyahoga os 26; 300 | nasi |e bciec ce home nte toe 
Lorain 16 S400 0 EES eee 10 $500 
Tonle See Pee 14,200 | 75 1,910 | 48 | 1,630 
Sandusky Sa seleek see) SOO e LSC OUI oa sie care metavaael eaeeeee 26 600 
Ottawa 3 Shas 38, 300° | 373 | 19,845 | 176 | 12,180 
Mi CASPe Ea 2 on | se. ane ‘ 8,060 | 20 800 19 _750 

Total 109,160 | 468 | 22,555 | 279 | 15, 669 

Michigan: in bs 
NOMS vee sos wacaiieiaiaere seellaineece Dee Reese sagada |Gaacede 236 | 15,960 | 106 925 | 28 830 

Grand total ....| 28,755 {143,115 | 70 | 210 | 6,396 | 37,466 | 814 |145,970 | 655 | 26,835 | 307 | 16,490 

Apparatus of capture, 
shore fisheries. Value 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: 
PDT soe re sete) be oat silts sce ard] anes Sell lalnies Seta twieeioe eras $970 | $128,420 | $135, 250 $367, 208 
Chanilatqua’: sees|2a5-- | semana clues accede pe ssscccde 221 19, 510 22, 000 103, 395 

MOCailesspec cco ce ee cee | eaiomsce | aeewecancestee alacant seek 1,191 | 147,930 | 157,250 470, 606 

Pennsylvania: | 
TEM s Sepa Me Seseee Mewacallioe vatiaad Sak eee eeciteeealecsnee seas 117 | 140,300 64, 000 495, 959 

Ohio: ; 
A Ghia DUI ay. oe apaciiosiea = so nee ere llaieeiiel wiser Sieteje linet | QOH eecek eat lin sess seen 60 
BKC e 2 Ma camel los terns 2s) share crete sige aac oa cies | aoe eetanel = Seer 45 Q50)i| Seat lon 10, 640 
Cuyahora se secs elac aie ee eee | aera cineca ulate eaemeacner 344, 100 88, 500 595, 604 
OTANI ease Semel ani saklaece seine! ncen o- le eeece $3 5 11, 700 5, 000 35,044 
TBI Ohstrsess mii isis 4 S460 eee SRA Ihe ged ee 5 | 136,965 57, 000 272, 810 
Sandusky...-...... 2 LSO ES) ee | eietsase 2 c5)| crsus iain, aps total pie veal rails arnt etary el apne) olen 1, 825 
Ottawa. -s-s26-5-- 52; | 3,985) 135 S270p | eiseeaeetes | 19 66, 690 20, 000 178, 269 
ENICAS! cciackecmaaia Sahil e050) Re. oe joer eeeee|-s sent eee 1 epamas spate 64, 925 15, 000 110, 750 

Ota = scence ae 90 | 6,595 | 135 270 3 49 | 628,430 | 185, 500 1, 205, 002 

Michigan: mae | a) 
WONT O Gr scryersiete fe QO: USA tl sacetas les wecmamtcc extremes 20 2, S700 laamciclteaee 24, 830 

Grand total..... 110 | 8,040 | 1385 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. 

t 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: 
inven tee odd souls eves eee ee 2,271 R00) [beet ec a ee 
CAAT oo. fa sclewe se 4, 825 $387 300 1S so oasacleeeeoase 800 $12 

hn See eee eee 4, 825, Ee oe A eee (0: a 800 12 
Pennsylvania: : | es 
Tie eens eel MCLE tO SSR Roe ID Sle Tae ee b doe sata) (ORDRRE 838 

Ohio: 
AS li tadpole i <2 oo Gerooscn se 1, 000 DOU eb n:s cians cial cae romaine gan eee 
ake « w.iic<e 7, 662 Bealls cpgcancsllonaspenc 23, 612 187 
Cuyahoga ... 900 SBh eve herec cele tae, cteseis 7,914 77 
TOL ss oacices ss ocas ce cisme 2, 000 SOU rae epee ees 24, 000 120 
MLC eo poe Nini ae eee maine 12,391 S73) eee ee | Gers oe a 42, 752 356 
Sandusky 2, 583 TOSS | ce fom haroell Meee eee seine eee eels 
ON Gane er terete a ae aol sree QB: S64 |) *45 1435 esas cae omile sieersst= 280, 030 1, 886 
ATONE oss 3a ee eee 12, 265 4O1P i ee eee eerie 63, 530 372 

Mertate ese nee tees aU ef ea nal a see ea 14S AGS | = 780) [ES oe ae ee 441,838 | 2,948 
Michigan: 
2c dae nEe| eer ial 22. SL iS, ea |) BBO EA 062 $6 | 139,746 715 
Grand totali: 22-0 .sc5s= | 4, 825 887 | 181,775 7,471 1, 062 6 | 642, 445 4,513 

German carp. Herring. Ling or lawyer. Pike ee 

State and county. é 

Lbs. Value. Lbs. Value.| Lbs. /Value. Lbs. Value. 

New York: 
LETS Ds Ge Spe eee sere ae 2, 560 $45 SOG TLE SSCS SON Se eerste 544, 029 | $23, 207 
CGhauiiauqua ....o...-.s665- 19, 000 372 599, 152 | 22,043 |....... a\sszeced 459,818 | 16,9381 

Jo] dene Ree a eteee & 7a ff Ee Ce se RC Reed peoeeee 1,008,347 | 40, 138 
Pennsylvania: 3 i 
Te) Dawe eae een 29,650 | 451 | 5,750, 352°|207, 763 |........|-..-.--| 2,179,089 | 79,465 

Ohio: ~ y 
WK CRs Sone cline wisitce 18, 350 233 3, 744 129 | 1,140 $23 167, 202 4, 803 
@uyahoras.-ss-<2-0..-<- 11, 712 973 | 1,094,071 | 49,129 | 12,210 75 | 1,116,293 | 45, 923 
MOSUINN Gone cis cence sce ae 31, 616 460 PSUS Tle a A) A eS 244, 046 11, 103 
LE eee EOE AE TE Saar 233,210 | 4,068 ASCO || = tehet al eecipooeliaoscosc 177, 180 5, 582 
NI PICLIEGHAN) ciate nyarcys eee niaimos/a)e TO sR ene ee pene Boouee scl SoonasslescocbdlAaoeadees sll scsss52 
Giswid) oa seceseti eae ci 2, 434, 304 | 41, 851 6, 807 345 343 1 11, 841 443 
UAL Stee seme csicpetevoiielayeteis 220,357 | 2,203 PANIES Dia Water: Vota eesopacel eae nose 16, 459 576 

Motes = S..5,. Geese ioscins 3, 058, 207 | 50, 695 | 1,530,867 | 67,777 | 13,693 99\| 1,732, 971 68, 4380 

Michigan: 
MipmIR@ RG fs. -. sees ncemns 437,335 | 7, 685 aye? | 2° Po Seen o eel eae ee 
Gran LOLaL <2 <a cwieya 3, 546, 752 | 59,198 | 8,788,625 |333, 844 | 13, 693 99 | 4,915, 357 | 188, 033 

Pike Se (wall- | pike perch (sauger).| Rock bass. Sturgeon. 
State and county. ee 

Lbs. Value. Lbs. Value. Lbs. | Value Lbs. Value. 

New York: 
WhiGe casas se 12, 786 $561 7,000 Re Sl ele ope geal | Seen 1038, 030 $7, 417 
Chautauqua ..... 8, 580 Bh ee Say thee SSRO eR ee 500 $6 120, 080 9, 480 

Potely oo esas 21, 366 910 7,000 490 | 500 6 | 223,110 | 16,897 
Pennsylvania: B) 

Birles fob sscece ess: 13, 633 953 7,427 hy Perera Sere 60,820 | 4,027 
Ohio: 
NEV NG SH OY DY eee | pee a Ie SL [se rd | See pater Pvaietener = at |mctenmr mor 90 6 

[17s EEC NTE 11, 685 FS NG ee NT RESET [ive Baca) | DSS are 4, 864 302 
Cuyahoga 72,756 38, 737 D, 75 BIG We ean! | Se ee 699 47 
Lorain 45, 326 2,270 1,000 ABU RES wee IE eee be 315 23 
Di (ye eee 21, 395 1, 363 309, 526 Chane! lsoqaeed Kesecbes 483 29 
Sandusky... 1, 937 97 2,480 ae Ul Renee spel Seceoreclcone sobseeecliscontasss 
Ottawa 341, 848 18,635 | 1,220, 443 26, 548 505 15 1,975 131 
Ricapees. See 142, 038 7, 441 228, 404 By SOG Meee oeee baininacyal acid niga cea eee 
Lc 636,985 | 34,303 | 1,857,628 | 44,948 | 505 | 15, 8, 426 538 

Michigan: . he 
MONNOG} Sweep oe 236, 500° 18, 296 68, 300 URE \aecemocellasnn ens 1, 870 124 

Grand total .... 908, 484 49,462 | 1,940, 355 47, 697 1, 005 | PAL 294, 226 21, 586 
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Tables showing by states, counties, and species the yield of the fisheries of Lake Evie in 
1908—Continued. 

Suckers. Sun-fish. Trout. White bass. White-fish. 

State and county. SS = 
Lbs. | Value.} Lbs. |Value.} Lbs. |Value.| Lbs. |Value.| Lbs. Value. 

New York: 
HT OS saesiien ois ece 21, 255 $191 | J,£00 $8 669 $39) |e sce c2| seme 5, 477 $465 
Chautauqua ..... eb hob bine aby ey bee aaeoliseccase 12, 370 675 £00 $6 46,770 3, 5€0 

Movs leeneee eee 60,588 | 1,245] 1,200 8 | 13,089} 714 500 6| 52,247| 4,025 
Pennsylvania: al | Wl 
TIE Sees ise seed 58, 355 SES il eras srsvctoellismte las [lseteoe vere te seein ites 800 24 53, 276 3, £85 

Ohio: i SS rar | ae 
Wakes ass cleecses 12, 449 IN a eeesoa seodsog| laenuoana lbauasee 144 5 9, 936 683 
Cuyahoga........ PPS OBAU hy 1307 eae Sewn Ul ase ote: 2, 033 81 123 5| 81,864} 2,499 
WhOTaIMN yee esse tee 16, 323 225 78) 29 10,053 774 
ries eases. 66, 742 5 
Sandusky .......: 11,010 
Ottawa... ...-..... 208, 464 
WUC asian reine 70,376 

Motalese ems see OZ S998) I Ag oie emer | seer etal 2, 088 86 | 24, 442 853 | 172,355) 13,190 

Michigan: aan a aaa Se Tae aan 
Monroe ::..-.-:-- ee aR bye eae caod| oueeadllaecoeocalldeeacéc 1,90) 57 24, 927 | 1, 888 

Grand total ....| 721,089 | 8,695 | 1,200| 8 | 15,127 | £00 | 27,651 | 940 | 202, 805 | 22, 988 

Yellow perch. Caviar. Turtles. Total. 
State and county. = 7 

Lbs. Value.| Lbs. | Value. Lbs. Value. Lbs. Value. 
3 i PR ae A ee | 

New York: 
IRI Ch ay eisc caencmoeesoete 19, 840 $707 1, 629,195 | $71, 636 
Che wtawqua sees ccs =. o- 6, 776 211 1,320,110 | 56, 809 

PRO TA tee ts ecrelacic 26, 616 SUB Ld 9320 | eee cereelaeiel| eeistsieeists 2, 949, 305 | 128, 445 

Pennsylvania: Ree 7 | an 
BITC oe leiden ecco creel 141,139 | 5,258 840 B70! cease oscil reer | 8, 367,707 | 305, 244 

Ohio: | i 
Ashtabula 1,090 56 
dE CEN aS Oe Sy Oo y 261, 445 7, 893 
Cuyahoga 2,764, 035 | 116, 089 
TOratn se esas acess se sane 426,934 | 17,227 
MMIC see ice caceeecatocses 1, 267,570 | 39,929 
Sandusky Ne 146, 917 2,624 
Ottawa eteeeeeeeee soe sae : Se Asfsen es 8 4,893, 701 | 106,619 
JBIUCEISH GSE AM Are > ARB ener ? 987,294 | 26,590 

Mo Paley ee case skool pees 624, 743 | 19, 925 275 247 45, 800 2,372 | 10,748, 986 | 317, 027 

Michigan: oa oll ee el 
MOTO aie nis eoscicestnt 37, £05 | 900 50 45 |eeseis so4e)|snonecac 1, 122,558 | 29,299 

Grand total .......-.---- 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 19038. 

F Roehm ater German Carp. Herring. Ling or lawyer. 
State and county. : 

Lbs. Value. Lbs. Value. Lbs. Value. | Lbs. | Value. 
rss —_/——q—|] um — 

New York: 
OTN es see cyaaterasete aie leic Siateallmraseataialarslare |i@iaratele aretel| oaieinie eiatale sil sermmeratacon 849::972. | $33,947) | cnc ceoelleoactenee 
Cam baa eerie sae cee eee aero ete | Saree aber ects ier ue pete ces 4015628) |) 65376) Seco senor 

Eta) Poi he eg ea ea Mm ea alta ecient ees Co We 1, 261,600 | 50, 323). --e- see eeeeeee 
Pennsylvania: | Shani: | en eg | ee | nl 

HITE Sac cera iiss meee ce ictal Moa acer aon| Reece tee eee eee 55105970) | 189637 emseel nee 
Ohio: —————— ee ee ae 0——S==_— SO 

Cuyahoraencncsscasacicccce 380 BAS RS FE aca aieteee « 1,041,642 | 46,530 672 $14 
OTIC Seon there nsion Osteen 395 Di Se eeecmine alte eneraesis 174, 548 VAY (Ue eseeiog| ceaoc=> 
TUG RS Fae nrcteieie miare oie eo loiscrooes lei sigiamiovetaleiel| Sevae eee 270 $2 210, 230 85408 a S.rceies setae 

Dotalieesosscasessen occas 735 6 | 270 2 1, 426,420 | 62,647 672 14 

Grand totale. 2i4e hia: Wasi 6 270 2 | 8,198,990 | 302, 607 672| 14 
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Table showing by states, counties, and species the yield of the vessel fisheries of Lake Erie in 
1908—Continued. 

Pike perch (blue Pike perch Pike perch 
| Sturgeon. ike). ll-eyed). s . 

State and county pire) Se gentes ete (sauger) 

Lbs. Value. Lbs. | Value. Lbs. | Value. Lbs. | Value. 

New York: 
IG Pee aw sj cccrarsie nsjeteleiniagere isi 424,029 | $14, 807 286 BUT lee eccact ae Sacaioosc 9, 480 $537 
Chautauqua =<. o.2<o-05<5 318,533 | 12,785 333 tty RESesodeae paeetane 3, 880 | 285 

TRENT a ital ately ea 742,562 | 27,592 619 Gai eeratee nike uae 13, 310 | 822 
SSS Sa SS SSS SS SSS SS 

Pennsylvania: 
TIC yodskcmee ceraeee se coeeel| 1, 762, 482 65, 864 1, 985 120 7, 427 SBT. ins crac esa epee 

Ohio: | ne 
Cuyahogs 600,549 | 28,764] 4,321 239 835215) n2 SOL lien acral eee 
Erie 24, 407 1, O94 1, 983 100 | 199, 981 TD Se is eee eee 
Lucas 16, 459 576 947 Bd: |: 147,722: 8s 193) |e aac tees lees 

Ota Re eenseeces cass 641,415 | 30, 484 7,201 396 |) -430; 918. 413) 709 || Sooo = eee eee 
eee Se ees 

Grandetota leeeeeseae ees 8, 146, 459 | 123,390 | 9, 805 551 | 438,345 | 14,080} 13,310 822 

| Suckers. Trout White-fish. Yellow perch. 

State and county. z 
Lbs. Value. Lbs. Value Lbs. Value. Lbs. Value. 

New York: 
OTIC = sod Coe een aes 160 $1 669 $39 4,021 $321 4, 260 $128 
Chautauquayssesceeeeceses 1, 988 16 12,175 663 37,026 | 2,962 2, 838 88 

Molalla Shs tose meee cee S 2,148 17 12, 844 702 41, 047 3, 283 7,098 216 

Pennsylvania: “ey | 
PBI Ree eect hire eine ia aa Sissi ae 2, 650 Dias sosseee eeweeee 12,561 978 | 115,083 4,342 

Ohio: 
Guyahorarn-casseecech ccs. = 8,155 45 2, 033 81 19, 569 1,565 | 257,720 9, 726 
IIe meen ae soe nace et lees 38, 299 41 55 Dy | ees ersisel | aa eee 114, 625 4,079 
WiWCas Macs. cb acaeces vee | 275 Di eaters siete aes |e eee nee|ene--- een e[ee ee eee 17, 980 450 

Motalese = sao wee te | 6,729 89 2, 088 86 | 19,569 | 1,565 | 390,325 | 14,255 

Grand total.......-.---- | 11,527| 132| 14,932 788| 73,177| 5,826| 512,506| 18,813 
} 

Caviar. Turtles. @ Total. 

State and county. si See 
Lbs. Value. Lbs. Value. Lbs. Value, 

New York: 
ORT. . We 5 Ss ee eS ene eeereraes 296 UG) dee aoe esa oeeae 1, 298, 123 $49, 909 
Chamita uma aiee-npec cues enone =e 65 DB 5|| seierssocretsternies teste opeteyeee 788, 466 33, 251 

FG taller ene cic tae acinee 361 DOG erste sctarseciecel|lcrersteetoersie 2, 081, 589 83, 160 
| ee at aoa ee 

Pennsylvania: 
DUG Sass abe So ors SCS EAE AAA O HERS ESERIES SOS tS Sad sabes] Sse cies Sel are ctevars ae 7,413, 158 260, 838 

Ohio: | 4 | 
Olah OB aima-c.-r cijcceee cases ease Be eCOaSaeo becapennse Geebne ocenee| Beeeoe soc 2, 018, 256 89, 772 
| Opal ssa eae arene Salat eS Oe Ps Rises pepe PE eee 4 27,000 | $1,620 546, 203 21, 762 
IU Se eee ae URE ee ice ea Oe ol NEA en acca GAS Be oe Nan oe AsmrnoT 393, 883 13, 289 

MOUS cetee coe em ctieose so ae aee sell peo aac se aaslosmmeceiace 27, 000 1,620 | 2,958, 342 124, 823 
= = | i = ———— 

Granditotnleneee seat ee eee: 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 Erie in 1903. 

Apparatus and species. 

Pennsylvania. 

Erie County. 

Michigan. New York. 

Monroe County. Erie County. 

Lbs. Value. Lbs. Value. Lbs. Value. 

Pound nets: 
Cat-fish and bullheads ........... 3, 415 $210 7, 616 $306 
WO S=SNSUROT DOW TINGS a. See se orcs ts alesse sam aseceerstiee 1, 062 6 
Mresh=weler Geum sac sescess ccs 43, 561 593 133, 557 682 
German Carp Seis see ence Sse 14, 000 190 81, 036 925 
erring yo science eevee aie 20, 127 890 2, 082 72 
Pike perch (blue pike) ...........- 286, 834 Si A70N ee ees ee keee 
Pike perch (wall-eyed) ..-..-..-- 6, 948 506 222, 839 12, 394 
LRUgs poKer SON REI 8) Bae Bee ceeoeood loueuodnossas| boeacecab 59, 775 1,612 
Sfibieen corse oboe Meee san eeeeeea mee 39, 960 2, 637 1,870 124 
(OPP END Sues Sats So eee occ 800 640 50 45 

SAUL GE GS) ae oe es ee 22, 605 291 113, 871 1, 272 
WVIIRIEG ADHISSS = Smee eicemisie e selcio <isrete 800 24 692 20 
Wihtite=tish =. = sac aatiacteeiameisieas 36, 715 2, 682 24, 927 1, 888 
MeTIOW DEL CIs. 6 ties eee aie cmaiowe, 4, 661 144 16, 23¢ 454 

| 

TRO Hele oa a¥crac ae uaacie were Serra 480, 426 17,277 665, 610 19; 800) [ore cere rales ros ell Seep 

Trap nets: 
Cat-fish and bullheads........-.- 8, 400 487 5, 592 PAL Besse acre Ses ssa ace 
inresh=weater arym 2.242. o-ec ese 16, 500 245 6, 189 83 || sicee Steere sep eae eee 
GEC AT CALD = os << sje, «1°, =:5jniciwla =) 15, 650 261 25, 138 SO4 "oa cece ces cel ee eee 
FRERTIMG Soe cciccs cba ncis alee siocececee 4, 500 Oe ROME CEE EE EE ROA aeel Eaeroe Ooms a \Sosscoscce 
Pike perch (blue pike) ..-.:-..-.. 30, 350 EE) SESS OReMeees| SPE memeEse) nmAAe on aAGic|lencosiacsce 
Pike perch (wall-eyed) .......-.- 4,700 327 8, 471 593) |i S232 eee 
Teale qurerZelol{ (hye s5 5) ones reo sponol\aceoeose os loseoaceo=o 6, 946 Pah Neeioose.aee|-- 2-500 
Sturgeon... se sletonsess ceonees 5, 560 BEO! |. cae siginise n| ese e's Sore eine see eee 

COREE ALY; Sake pk are spl RL 40 BO ooo tetas tell laa oictSre a’ otal Wiareore tetera | eee 
SUCKORSfe mecice oe cee aes ocepre sieeee 33, 100 548 25, 1385 376: | =..<i2 cases | beeen ees 
WVEETE@ RD ASG eer gos oimca) ntchatcrayaeccaime ol fieeiehed teeta ater ere cea e 1, 152 3D |< sine sees eee Se eee eee 
Mellow perch s..c.-ccsse caer aosse 18, 900 697 16, 022 B21 | o 522. een eee 

Motaleds cece sae clsgssee cis eis 137, 700 | 4, 084 94, 645 Pe ko ESAS eh ee 

Fyke nets: aaa bh a> 
@at-fish'and bullheads..o.2. 2225. o|eec. ot ccme| dees ogee 1, 967 [8c\\<acninaselces Gene ee 
(ETSI BONEN a l= H Oe ee een a tem ney eee I ere eye |eseeeeenn- 48, 958 LR eer a | aeS a5 45 
TEE oe volat (ye MECN er 0l) eRe ameeemn|eeeeee eee aeaenn ose o ne 4,772 203) || on <niaecdee ta eee 
Pike pereh: (sauger) ..-. 22055. - 2) <io-sce aces cle eece cece 976 BUM pecscder Salisccascucs- 
[Sern CG (= 1/S an a Rg ee ee ge | Ane ta Sy 8, 722 98), | ainsn dca heresslesatel eee ee eee 
Mie H Ow pene iis ae aie faimparm tele aint elt reat meni [Paecsessac 1, 698 EO Bees deod||aqssscs 725° 

FROME Ue mcf oyet arasarecreiaido ms is ote ores ora | Bueicin-s Silgersicra | Satelole acre rar 67, 093 1,023. ||... os ae eee 

Gill nets: Ta =< 4 
Cat-fish and ®ullheads........ 1 ay coma Re 
Bren EOE 4 NASSAR RO Saacan saa Jag ace nas aseeS 
RTS ITIn gs: = Ae Lenco nema ae 214, 75d 
Pike perch (blue pike) 99, 373 
Pike perch: (wall-eyed) 5252 pee n= \steis eeeelee <i 
SHUT CO Rice chase ay aqelsec.ceicisis os See omic ocisiciewienrens 
BVM E I means co dae oe ac be Spee all einiaeteyaetetatel= 

SUCKERS. = se encoe Sateen secs cecal eee seee sa ee 
RMU ST na eit siatatei ais cloeiole plein | see ees ewlsignee 
Niniestisine Maes LUNs Le Se ee 4, 000 
MiellOWsPCNOM A sas cie.cmncee ence ee ae 2,495 

PRO tau ee ea aa sae sepa Aa siete 320, 623 22048 lhe eo eect haetereens 174, 672 9, 672 

Seines: pe = il "ists ay cl mana 
Cat-fishvandpullhhesdse noo eee hn eeciaall aminecieece 2, 655 106), scsd0.5ssSee eee seeeee 
GREP MOSS ae cee ea seecl sere u eel ster cele oes ences 282, 203 By BB 20 Wm sara aon mines eee ee eenee 
Bike: perem, (wall-eyed)) co 575. sph sence nca|sencmee ms 418 PATS MEP RERARG ADE Sa ae oc 
Pike Mereh: (GAUSCT) <ceici:2 = Saws wicsilowiewe  ewteeseilecwe gare wee 603 18:'|2 sock conte oe eeeeeeeete 
PURER ORR soya pine 5 sine ansea Sees e scsi aacllmmaneastaciar 1, 420 BS |e tc crormielantets boat eteees 
MVEA RIOR Sere i spusen ct eieie fale ve orci ell Seiercvais aloe ere lateeicteree ae 65 PT Mean sS coaecoose 
Well OW; PELE! jase stew aes Bs Se aval sine sic Bia\s Barns |e tetas 3, 952 Sbr |. sc Sa Lees 

Nota Sasso accooe sais seesse hoe pose lease aciecetlsee ence eee 291, 316 6) 187 |o scence cee See 

Lines: weet Ewan oC cee il =e lic 
Cat-fish and bullheads........... 500 27 3, 894 15D. |. 2sccdcee eas Cee eee 
Pikesperch:((blie pike) 22 sects sis Sete serswiotas'| inietaiaieee Sel lesteiseleeisse es See ences 120, 000 8, 400 
Bike perch: i(wall-eyed)) ea. os eee Ss Fee ee Sa ee ee See eeiareere 4, 000 280 
Pike@uperch: (sagen). soacs sa cecsa|cecects cseeeellmae cme mae | malate cele metals eereet 7, 000 490 
Sburpeoniesekes cess rooececs 23, 600 1, 820 

Caviar ee eno eos 800 645 
Yellow perch 6, 000 420 

Tho Cae ee eee ee oe ee eerste ts 161, 400 12, 055 

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. 

. Chautauqua 1 | Apparatus and species. | County. Total. Ashtabula. Lake. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. 

Pound nets: 
BS tk WASS eso nales rcp om 

Genrmpulcarpen nse. - cine ance 
Lat acl ata ee ae Se ee 
Ling or lawyer 
Pike perch (blue pike).... f 
Pike perch (wall-eyed) -..! 600 42 600 
PURO SOOM oases = ie <a | 66,600 | 5,324 66, 600 
(CORR CN wee Wie obo adaore = 1, 200 1,140 1, 200 

SiS el bei me n= eS a eee 33, 400 994 33, 400 
White bass.....-. Se seed G Seth RS iy eal key etc aimed 
Wn Gehghies <-eiAcmrshe nace bes sanoe ates elena asime dist 
Yellow perch ..-..---.-..- 200 a 200 

Motel swasseatad acs seeks 121,400 | 7,93: 121, 400 

Trap nets: 
Tey bial fa ops re oS Sra se — 3, 000 225 3,000 
Cat-fish and bullheads.... 300 18 300 
Fresh-water drum .....-.- 800 12a, + 2800 
German Carpe asses. --- a6 1, 000 12 1, 000 
Pike perch (blue pike) ...-. 4, 000 140 4, 000 
Pike perch (wall-eyed) .-- 7, 500 280 7, 500 
ROGKsDESSee! eee cleats 500 6 500 
Stunmeons. =. cGsearw ss oes 6, 600 464 6, 660 
Sturgeon caviar......-.--- 150 142 150 
SIGIR NS = iscs erce anioleiooe 3, 550 41 3, 550 
SVM IG ea LSS! oe arate cieiclntete == 500 6 500 
Mellomeperch’ -.- 25-222. s2 1, 000 22 1, 000 

Wo) eee A ee 28,900 | 1,368 28, 900 

Gill nets: 
BlackWassies scs-nme-=5->-6 732 65 732 Gi|5 ics cache eee ee fo sdijaaeaeae eaeee 
©atstishramer DULBeCHAS tele cee salient ne me 2,271 | 20 eee eel VR Se ee Pees Hiselitioeeate 
German CaTp. 25 - -2s--c- eo Ae era 2, 560 - (OS Saas a eee mele poe Sine labeetecce 
Got or eee eee TSW DMM (eb) ME2ER 772 i besriat 12 ae ee Rl ae ie pe ene 
Pike perch (blue pike)...-| 134,674 | 3,932 | 184,674 | 3,932 |......-.--|.-------|---+----+-|-------- 
Pike perch (wall-eyed) ..-| 138 8 8, 638 Bios |b eacawieneal ceases REPENS oc ita 
SUE RROM 22. <n. cece | 13,900 | 1,099 SS SO! iGhIbS: | oon ee ele nticis > sel eee ee Remrepeeeteecl 
CORO soedace Sascsnodsar 16 9 Unis Acie eee Or: 7008 Re aes aeeeeoas secasscenclocoe-c 2 

SUAVE Cie) ee Oe ae F 
SUDO Ts1 tReet atarctee = 
“NAOT tee ee CO ocBeaae 
Vii Ce rs | 
evellowmeperch = 4... =-2 

POUR Me rsere -1--castleaenacp ice 

Lines: 
Ded KOlGl a: Coen eee 
Cat-fish and bullheads....) . 
Pike perch (blue pike)...- ipihiet Ese Mic SaTee hata Ian MM mkt EL hae i Ae ree los Jamiel | Soe 
Pike perch (wall-eyed) .-.) 9 u 4, 009 Al Pema eel aoe } 3) lla neh eee oe Oe ot 
Te enchn (SAUE Clie on n\n aceialn mciaeilimeininlm =e 7, 000 EL eee ee | oe sacra tall ae ie | tore eae 
STP E ORES tienes ies 29,100} 2,308] 52,700} 4,128 90 Git ee 
Cais Dye ecee eisai 5 eae 375 356 0 (es do) eae LC) 1) nl eee ee ey em Ln ok ie 

Yellow, DELGH sa os—- car se 181 6 6,181 gO) 5 ee ee (eee Se eee eel oo SnS 

Motels cede cevaaiaee etic nam | 31, 469 | Pitipe 192, 869 | 14, 826 1, 090 D6 nies saaseee lems sarees 

Grand: total S222. aoa | 531, 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 $20 2,182 | $98 | -.--/. aces eee 
Fresh-water drum ........ 7, 534 lite 4, 000 20 30, 940 Q67 El nc. ooo eee 
Germ aniGarpr-acisni-j-1-115 =. Ibi Ab. 273 15, 616 300 18, 200 222, aeieralejataieatelaeeieetete 
Flenring te eee 52,429 | 2,599 | 28.256] 1,412] 12,714 620Ul ai a ee 
Ming oOnlawyen--- sc ssce-5 11, 538 GL Ss a ibciel] Sore ore 2 oe Ben cine = oe siete ete |e eee ee eee 
Pike perch (blue pike)....) 515,744 | 17,159 | 240,046 | 10,983 | 189,631] 4,087 |....-..---|........ 
Pike perch (wall-eyed)...| 68,435 | 3,498 | 45,026 | 2,246 7, 823 515 |/k2aeen eee 
Pike perch (sauger)-..---- 12,560 168 1, 000 15 43,242.) 1,036 ||. sc2sceaelee seeeee 
SHUTHCONE oe este Seaisis.2 aie 699 47 315 23 450 27 ic inten eee 
Siekersmeen een. het 14, 479 262 6, 323 125 | 17,524 981 || odes ee 
WiITeNbaSSescenistesesecce 123 5 285 14 59 20. sc eke sale eee 
RWWAIC HTS ee ra ere. ecco aie 12, 295 857 10, 063 774 12, 991 WS Q43 > ||\.: 21- .2te operat oreeteretetete 
NWeHOWADerCh eee eseis cia 42,331 | 1,277 23, 204 716 16, 152 100. |: 2.2 che eee 

Motalee were a ann amen 750,779 | 26,317 | 374,684 | 16,648 | 296,899 |- 8,900 |.........-].------- 

Trap nets: 
Cat-fish and bullheads.... 4,007 182) 2 ccec2 some eee 
Fresh-water drum .......- 6, 890 AY |) ncc(.ci cat eee 
(GernianyCan Denna = ait 11, 600 L74 |). on. = Sst ee eee 
Pike perch (blue pike)...- 12, 733 Bile Bee soanealisscacsec 
Pike perch (wall-eyed) --- 6,818 461 Geis Scicect | Bees 
Pike perch (sauger)....--. 14, 492 290 fh. \ieae laste [erate 
SUCKers ee eer siscincctetteenes 18, 744 250 | Pscciele Dees eee ee 
Wie yD ASS ian <n elarcae aes elne = seleiatell imma ate oetmcrsie ota eeeretoas 685 27. S323. eeoee Lee 
VCO 1 NSO tls seo Spee yap beens scars assaeenc acoso aacse| aosenos 7, 632 172, |. 2-222 22 22}ee-2 == 

NG teat tere rae rare estate tcicteta te cate || avelapetnter aves} inka par steel seal feee steers foveal ayer 835/601) 5 O89) restore eee 

Fyke nets: 
Cat-fish and bullheads)-).4\---2-2o2selaass-2 =e 1, 000 40 2, 284 91 2, 583 $104 
Fresh-water drum ........ 4, 567 46/205 oS ectecileceeeee 
Gennamicarprecs.-s-e22 ee 29, 096 380 57, 950 834 
Pike perch (blue pike).... 359 14: noo. ees leone 
Pike perch (wall-eyed) -... 4,168 243 1, 937 97 
Pike perch (sauger).....-- 43, 081 944 1, 660 32 
SUC Grg ey crc menos elas ctsis|| woes oteiererellera Sareiacte 10, 080 100 25, 888 231 11, 010 112 
IWIN TEM ASS esc te veel eters share eee ale 500 15 2, 523 85 2, 970 89 
WellOWAPETEh ce acsete. cose ce | ye cscs iste | sacar ete cies vara oysiete sie rete 9, 383 196 12, 260 193 

HILLO EN ke ere ok A a ae Le) ee Fd pe 39, 800 439 | 121,349 | 2,28 90,310} 1,461 

Gill nets: 
Cat-fish and bullheads.... 18 pI RAE Gosc| lo sacanct 
Germeanicanpsca-jaersaciene 1, 237 24 708 23 
Ferrin ps ses ceieiemecieateeas 497 23's ene see ee | eee 
Pike perch (wall-eyed) -... 520 365, ce seme | eee 
Pike perch (sauger)..----- 8, 230 166 880 17 
Puck ers teen have cee ne miele ety ala ste sarees | cyerctatete ars | err ienacteys ara line rctes 227 2 esokisdocie cl Seen 
WT COS Ine esis ictae eectetal| Gs aiaic 3 oa arate lhesaratete) sym iell cites mrcicte ol lmerecineiae 15,581 | 1,185 5, 019 373 
YGNONT TTCLO WS SsGanondesa locos su acer |Soaquace||scoden quer lbacanace 9, 505 DI Bebe ocecscllooccssos 

CERRO 2H ae ee A eres Al | et |S ee ee Lene eh 35,815 | 1,596 6, 607 4138 

Seines: 
(Chiiinislel Ghoohl yoUlYeA eK Ge oulM Se easeAae oosseboallasnacoaue stasaceees 2, 876 116) 2-8 4c. Seton 
Gena carp ssecoses seems ec access Se Koen ence hibecse coed | wean 178,077 | 3,268 50, 000 750 
RikeyperchrGwall-eved |) iael See cee eel seoniinc o| eames sical meee oat 133 B))cics moe SSR eee 
Pike perch (sauger) 500 A aeeaeooce|lceactac 
Suckersi-cjj.scicecie see cuisine 1, 060 ote PRE OE Set sciock 

HE CELL ere meters mercies vel poke hsin ore wictel eee ien sol | EN Se | kes ote 182, 646 3, 409 50, 000 750 

Lines: 
Catfish and-bullheads sess scece ee: leelcte oi 500 20 1, 024 42S eee hoes See 
UUM COM cree ocnctete ners see sete ieiee ene cremate lars aero ears etses Sere 5 m 33 PS Bebodocacel|ssoebco8 

Mobs pares a adoreeet teal Sante ecient rete 500} 20 1, 057 43°| 52) Caos eee 

Minor apparatus: | 
CWANDyeerericce ements cloele sie fc steyetat onl ie fester ar 12, 0090 | HWA eet et ol eee ee Meee es Soll a3 

Groenditotal s-asncesseeee 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 rie in 1908—Continued. 

Ohio—Continued. 

Grand total. 
Apparatus and species, Ottawa. Lueas. Total. 

Lbs. Value.| Lbs. /|Value. Lbs. Value. Lbs. Value. 

Pound nets: 
IBIS CEDARS Pen aretetoe scat cis lean stone Uae ne Meco loan imee joie Semen srete ee evra 400 | $3 
Cat-fish and bullheads....| 39,460 | $1,521 | 10,021 | $401 60, 725 | $2, 424 71, 756 2,940 
IDOS=L SHO LAO Wallets cts sel ae oe eel erence |e ey | eee eee es ah hata a 1, 062 6 
Fresh-water drum ........ 160, 515 985 | 49,690 248 276,291 | 1,780 453, 409 38, 055 
German carp ........-.--- 25, 635 421} 29,773 | 297} 114,286] 1,746| 227,322 | 3,921 
Hernin pe eee a ae ce ee 603 SOE Sete se aeserse 97,746 4, 792 119, 955 5, 754 
Libs Galan Adarsh aaa ace ome no aor] DESC Aneel Sanene Aaa enaaee 12, 678 84 12, 678 84 
Pike perch (blue pike) .-. 4,112 UGG h| eee ee erica 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 | 75,923! 1,896 | 700,024 | 14,769 | 759,799 | 16,381 
StUTMe OMe aise e es eee cal 1,975 STE Sivcisraciee  teraateete 8, 303 530 116, 733 8, 615 
CRAB ae ae eee ce IER o cleya eral ti| eeale oe ale cle mrete alors Meiers | 275 247 2, 325 2,072 

Suckerstececesces cose eee 133, 756 1, 334 58, 649 586 243,180 | 2,704 413, 056 5, 261 
Wihite bass’ <2 eiascceec eos 2, 088 62 415 11 38, 105 99 4,597 143 
Wihhite=tis hives se ae Naser ee 19, 626 1 GS ee eeeosenl Sneaeee 64, 911 4,770 126, 553 9, 340 
Yellow perch’... ....--.-<- 26, 997 407 4, 504 106 | 118,370 | 3,265 134,464 | — 3,870 

PROT s een eat 1, 169, 635 | 27,702 | 350,996 | 9, 797 | 3, 204, 388 | 97,257 | 4,471,824 | 142, 272 

Trap nets: 
BACK DASS at eee eee eo eee tote memere tea scent eee [yateiseloyel=tael| eesere reer 3, 000 225 
Cat-fish and bullheads....| 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 
Germanicarpresss ss -oe- ee 258, 513 4, 256 2,358 24 272,471 4, 454 314, 259 5, O6L 
18 (iu 0 1a oe ee ae ee onda 1G} gl Sees aereccel eer Al 3,117 161 7,617 281 
Pike perch (blue pike)...-. 6, 601 239 Ul See tiie sctecmenies 19, 334 620 53, 684 1, 759 
Pike perch (wall-eyed) ..- 70, 2380 3, 617 10, 452 627 | 87, 500 4,705 108, 171 5, 905 
Pike perch (sauger) ..-.-.- 377, 793 | °7,947 1, 480 36 393, 769 | 8,273 400, 711 8, 551 
IROCKIDASS eh accceee cet cescee 245 ula Sase occleeeene 245 7 745 13 
UU SC OM ee ees eee tee ra ee ls eee sete ol ainy tae | Se ctersislarctel | varie Seal eaietmieberinte siclll oases 12, 160 834 

Wa Valarie Nae pera en keer ae recs sae a rac ce ol aeeral a, ovara etall ene jerc rotate flaveie tare aretoate le era aneveas 190 172 
SUCKers res seke weiee occ 75, 239 748 5, 981 59 99, 964 1, 062 161, 749 2, 027 
WIDE DASSisccccecasne scene 12, 106 460 40 1 12, 831 488 14, 483 529 
Wehibe=fisht ee = Sane 1 QT eraeayavcece | eaisic sate 12) 713 971 12, 713 971 
Wellowaperch sain eceessess 51, 532 985 70 2} 59,234 | 1,159 95,156 | 2,199 

BRO tales Se et 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 B32 les whe eal ee ae! 61,777 459 61,777 459 
German carp.........----- 991,627 | 3,614 | 16,486 | 164] 329,109] 5,032) 878,067] 5,526 
LOTT Pe 2 «aie wie tisiieteidaele 3, 000 GOW pesaeeecelaaeeete 3, 000 150 3, 000 150 
fhinevor lawyer... 20--<.- 343 Hl eke S| Sees 343 1 343 1 
Pike perch (blue pike) -.. 1,128 DAN ec srlalls ctocieae 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 | 4,486 | 2,405 60 | 260,789 5,472+ 261,765 | 5,502 
IROCGKIDAISS Saas oceee cose 260 Oelizecemcce aloomece = 260 8 260 8 
Suckers eee esos se alee 49, 310 457 2,811 28 99, 019 928 107, 741 1, 026 
White ibassiesae ce: tee kine 2,190 638 180 5 8, 363 262 8, 363 262 
MWD Le=HShW: oss seeciscces ae 6, 787 OLA Eee s|ctstoncrs 6, 787 514 6, 787 514 
MWellowaperchysass- teense se 25, 860 518 331 8 47, 834 916 49, 532 955 

Motel eee ee 611, 288 | 12,357 30, 147 | 729 | 892, 894 17, 216 959, 987 18, 239 

Gill nets: | 

IBIS. Ck Dass ater eerie a essere | Shetarore ne ell Stee ore ofall ctetare sie sel|ecteereete | Bai Seatac Sec ee 732 65 
Cat-hshyanadibulline ads) soe 5 |eeece seen lene seme setae teers eee ecine 18 1 2, 289 91 
Germanicarp.2-as2-<5 267 929 Poi fe PRE SOOOR ont] 2, 874 74 5, 434 119 
OMT Pee ees Serie ate ee clare 87 Ais xe ieiace ate cll etere teins 584 27 459, 063 25, 052 
Pike perch (one jeu Ne Pete eet ee ed DUR Memes aa ep aa A ape Age ao 934,047 | 8,564 
Pike perch (wall-eyed) ... 40 Sob Mee eeeerad eneerce 560 39 9, 198 Bie 
Pike perch (sauger) ....-- 848 Bile ariaaee aaloeeeaeD 9, 958 214 9, 958 214 
SUUERCOM ae cee - cere ace stoma cin eimreil eyemicne sists Hickevalesatessy cia llevohbus aera hesecarsleve cinta aca linecore eterna 83, 900 6, 159 

(Ch TE ees Sora er oats Se ers eit test IECTe eH STV Sc cece [eRe et ie an PI 1, 826 1,479 
Suckers ees scsoaesecee nee 159 Di || \arietssie oie searctcters 386 4 21, 876 197 
SUERTE Ge ae DS cog SOR ESCH OE ESA eae ey PEGs MADR el baa tab ae Sead G4 Me noe 1, 200 8 
EATEN areca taco ee eee eat re fn eats rere A re cetsscelall ete lete scholars aie co ciell Gets eee encneets | Siete o Sietcre 195 12 
WiDLteSHShacmeaaeeescccee ATS TED | WOK OUD serosa ar \serctate 68, 375 5, 370 83, 575 6, 837 
Mellowapenchy case cee nee 303 (i BaD eeseee| PeeeceS 9, 808 167 24,440 489 

Molar see ose ete 50, 141 SS SOM ue eer nel nares 92, 563 5, 896 937,733 |. 49, 097 

Seines: , 
Cat-tishtandiballheads\s. 5.2. jos. 5-2|=s<2eace 549 22 3, 425 137 6, 080 243 
HRESH=WeeranUl mls wane aoe ones Neen ee 4, 650 33 4, 650 33 4, 650 33 
Germanicarp ee siee ses eee 1, 927, €00 | 33,583 | 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. Lueas. Total. 

Lbs. Value.| Lbs. |Value. Lbs. Value. Lbs. Value. 

Seines—Continned. 
Pike perch (wall-eyed))-..|----25----|/. cc. << 1 al 37 $69 1,270 $77 1, 688 $103 
Pike Perey (SAUSEE) ys oe sicallaieictelelaeiat= allies Sasi 874 21 1,374 31 1 O77 49 
SURO ALSO sake eo eetna ate tae ec aaa Seawall eae oeraiaes 2,660 26 3, 720 34 5, 140 52 
Wine: DABSE.. o</cmgase soon steer ect ne taieatetesine 143 4 143 | 4 208 6 
DMEANKS oleh Clo men Bere mee aailiocarnicc poor aeuancse 172 4 172 4 4,124 89 

Motalere secs cise ates eisis 1, 927, 600 |$83, 533 | 181,705 | 1,895 | 2,341, 951 | 39,587 | 2, 633, 267 45, 724 

Lines: Hi 
IB eie ESS ga dannanesepuonn|eoaee osoaollbconcaccijocceconsds|sccaccr|bekcohesce. lap aeerse 693 | 61 
Cat-fish and bullheads.... 3,774 161 8, 168 343 
Pike perch (blue pike) ... \ontecos|thoccgosersiconepens 121, 111 8, 489 
Pike perch (wall-eyed) --. 60;,000)| “4,199; | .55-2-.8 ERR Ore 60,000 | 4,199 64, 009 4, 480 
Pike perch (sauger) ..---- 60:/800%)* "2; 430 see 5252. lactreniar 60,800 | 2,43 67, 800 2, 920 
SMSC) eS RBS HERS UR Cae S| anmeraenes |seaaes rc poaeticecs Wate laine 123 | 8 68, 123 5, 156 

COP gees Cate Gee eam eel Spe al Peace one, ret Le IE A oe See Gres omeme le mene ae 1,175 1,001 
Yellow perch: s..3.<s-0- 4,900 NGO PS aa ord tere cersee 4, 000 160 10, 181 586 

MOUA Tec acea see ates 126, 050 G5 BSO Ware sect gail eisie ere 128, 697 6, 958 341, 260 22, 986 

Turtle nets: pee ea ier. | 
RUIN EN Se ean seers Sapieus aes | 18,800 | RODE, |5 203 occiaysteie Jeseee: 18, 800 752 18, 800 | 752 

Minor apparatus: . Coe | | 
(CE oy Ree Se Ora Ua een ee oes Wanner ie areal Se cmapenel see cme 12, 000 120 12, 000 120 

——- | = = ee 

Granditotel:. -....s2-< a 4, 893, 701 106, 569 | 598,411 |18, 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 number of persons engaged was 498, and 

the amount of wages paid was $268,538. The products aggregated 
39,923,261 pounds, valued at $2,173,891. 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. 

Toledo, Qhio, ||. FoTECunton, | candusky, Ohio. | eee aes 
Items. : toc : f 

No. | Value. No. |Value.| No. Value.| No. | Value. 

Establishments ............ 2 |362, 500 2 $45, 775 4 |$119,000 | 5 1$345, 100 
Cashreamitialin es 222/28: Vacate es mecca oe TH NOGOH Noe ak Saas 208000) |Soaa =e ae BT; 0005) ccc 93, 500 
WASesianGt os 2 oaeiciaic steisalleaiainlscisisice BSBO: Niwas ee cee 15;000 oos.-cce55 80:-960" |e ee 117, 090 
Bimployeesi cnc osecmececes DS rare setae Ral Ra 460) astensee De eee ors 

Products handled. Lbs. | Value.| Lbs. | Value.}| Lbs. | Value. Lbs. | Value. 

Fresh: 
(BING ANSI eee nook soles Sissi 38, 017 SOGMN ea ereterancel sileiclera seal 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 fs MIRE Ise nr ee een nf Bs Rg ca ae an [ne arta mi | I Be Sey | Stl a ell eer 6, 923 815 
SET Ls BN ae ee pe ee 25 DR alee ar ecanl | cree erie 185 19 2, 904 208 
Fresh-water drum ....... 49, 969 691 | 234,140 | 2,341 | 260, 366 2, 982 41, 288 803 
Germameanp sce assess 393, 366 7,048 |8, 452, 457 | 61,072 |1, 168, 912 28, 5388 50, 880 1, 328 
Hadid pee ee eae ee re ee ee a BS eae ot es cada: aivrel eoreelat eel | eerste } 7,427 199 
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Table showing the wholesale fishery trade of Lake Erie in 1903—Continued. 

. Port Clinton, = apa F Cleveland and 
Toledo, Ohio, Ghio! Sandusky, Ohio. Lorain, Ohio. 

Products handled. | 

Lbs. | Value.| Lbs. | Value.| Lbs. Value. Lbs. | Value. 

Fresh—Continued. | 
PESTA U S epmyie Ne ayre lho Slee aa Nhe eee = asl Ino eoaln apie te eta permmtarel ls Bebe slew cece 4, 674 $420 
akejherrinp). 2.202 2! 114, 438 | $7,394 | 63,686 | $4,392 | 960,176 | $58,708 | 928,062 | 43,093 
Pakerino thie. ooo oc steeeet 43, 102 Bae Soin |S eee taba Panel (oscar 60, 000 5, 000 91, 218 7,097 
PIN STOR aw Vee. eon asolempeeieens allie oases 25, 306 37D 30 1 8, 355 73 
MLC OMIEME) a. io ovale wiestoia. cle scone Mchoate re = cae [amiss arene [eee «oie macitiees ae 233 Dl ose osteo eee 
Muskellunge............- 68 | | A ok a ea a Ue Sav one a ee 9 eer eth es oe 
Pike and pickerel........ | 739,465 | 59,157 | 247,707 | 78,816 | 138,836] 9,180| 142119| 7,818 
Pike perch (blue pike) ..) 34,525 | 1,951 | — 6,857 411 | 721,344 | 20,457 | 865,072 | 39, 787 
Pike perch (Sauger) ..... 323, 288 | 11, 950 845, 227 | 28, 236 745, 635 29, 494 80, 829 8, 206 
Bike pereha(welleved jal onccs oaoe)ssicacse<| vce acmenileseacas= | 150,000 | 12,000 23, 268 1, 321 
GCM sneer se aeeiek << cists ei octets sae [awe atvsio ss atecls cree ein eicaeimee [Sere ots setae rrectae are 3, 437 274 
IRGCEA DISS css ces ese sisiaksen-se-is=s |nnwn-n-- 625 BT lens 2 baled ace, cere eccrays he cise eek tee ree 
Calinoi So ceseccey Salestockeisheee csi tele: aca cepa lavsens ess Gersfis siniees eyesellerateraraterenavo eemcpreee 11, 339 1,133 
SEED epee epee een. ee aren tee tee rata vanctererctsicl| ce Satie Se eaered lace ers cere ise ve eat | eee eet 212 25 
RUC e ee eae he acl ot ane Stal \ omameciele se tas seer eeteerome 10, 000 900 12, 454 124 
Spanish mackerel. ....... 4, 000 Oy Ue nemo el emcee 100, 000 | 10, 000 871 78 
DUUTRCOM cos = aaste eiaie ciate 483 | 60 1,312 144 43, 880 4, 212 6, 193 678 
BU@KOINT. Saco le esciasoeoe 160, 241 2, 955 185, 662 8, 412 306, 236 4, 805 28, 039 674 
JEU BTSs & Sf Wher Sige oe yelper le yng ne ba te 10, 996 DAD re Satori Sante Seance 200 6 
WHITE DASSie = eiereie sa, ocr 964 51 7, 666 426, 10, 912 473 1, 247 62 
Whitefish... oseco so okoe 201, 336 | 23, 207 33,761 | 3,318 | 364,288 | 29,763 | 310,092 | 24, 394 
White-fish (blue fin) .....! 10, 000 100:||Svens: sce pillaeeeee 
White-fish (Tullibee) Beers 545 20, 000 1, 400 4,424 198 
Yellow perch :..-.-....=-. 55, 349 2, 629 84, 339 3,072 309, 336 10, 011 232, 631 9,517 
Gavia a. So lastest os Seen ee|neae ce cicee! tae co arlleccimeinictesal sete mas 3, $26 Dy TAI | ore cieysce =m ooell eee 
PENCE a os, asians craaeia eseine eel 417 25 BAS TED ND. 6D be cris arnault seems caee smo osm eee ee 
SURO RS eis eearciate Stine > Clas aati eiciar= elelanee «|| cisiciavereists 109 BBD "eens cigs ail ata ceigetael eto a See ee eet 
SUNGKGl Soya ORE Seah ca Slab eaeecdal Soeae cod apodeoae sa eooeneee 1, 125 375 23 | 9 

eles | ses aie ee 
PROBES Cet cele Oe ees 2, 208, 941 /126, 526 5, 324, 652 |198, 665 |5, G65, 888 | 245, 064 |2, 911, 761 | 146, 340 

Salted: 
LCT El OLC SUNS eet e epayellie apeicl=|> wimine lie oloie isle m= lem e rae [astterelere tialltts stele sie sine jrtteceeee 418,550 | 10, 468 
PRGIUG wanes = w/a io wee eies= = ine ss iniwls poe] sass ete =| ees ewe ayes [es nrareeraretel| owt erecpoe teieieiot aie 2,839 128 
Vii mili incl les 6 sheseese noe Se Gaeee Bee 2s pee aa we lancome mee [eseee nee [eese ee eee eleeee eee 32, 037 1, 921 

Oy ETI asain aci|| eteea enet ede cheep es Bl ae 6 a ee) ed 453,426 | 12,512 

Smoked: | 
PBST TeN LTO 0 ios =| 21 ='c esas teenies mcrera cows lm aio mimic reld wis wie SS. 5, 000 400) | 2 ici csiecl eae ee 
LOTR leiate ceicte eae wo ciawds ohaa aie ocean cise aise |naem Meis eee fe Sage 75, 000 7, B00! | seclscS meine cities e 
RULE OIN er eyseecee tae Sina ie erate mietars|| reratare Greil erelerstcie seta einieleio sie 10, 000 2) AUO Mi setae let hae 
VATS He 4s cicwiae atessial ls eeptaiseis ec aie Seal sts Seer ouec lero aice 10, 000 15.200" see nem raal pate 

PROT ee cas suet ene eae meclhons somes | es | ae eae 100) 000: 114/500) 2-22 se Sal eee 

Gramqditotall 23. oe «scm 2,208, 941 |126, 526 |5, 324, 682 |198, 665 |5, 766, 888 | 256, 564 |8, 365, 187 158, 852 

tee Tay. Dunkirk and Buffalo and An- 
Erie, Pa. Westfield, N.Y. | gola, N.Y. zou: 

Item. ‘ 

No. Value. No. Value. No. Value. No. Value. 

Establishments ............- 5)$127, 950 5) $16, 600) 9/8146, 195 32) $863, 120 
Cash capital 2 sepcnse came ces = os 62000 e ee eee DOV OOO termcies.ne< 135,200) <2 -- anion ae 406, 750 
WHOS amd oes iad os pele Soecaee By /ati- a) atau eee SOO A eee 58. /Salapuaeis ser 268, 538 
IB PLOVR GS 5. slaw nce clita TBH eee ces PAD) Pe eee LILY ie Reape 498 |\<\sn0: soe 

Products handled. Lbs. Value. Lbs. Value Lbs. Value Lbs. Value 

Fresh: 
Black bass ...... ROSALES Se $9, 207 76,237} $9, 643 
15 iil DE i) en oe 4,538] 112,181) 10,186 
IBDMTHON. 2 <2 so hina alpine eee 4 52 4 
BROOK VOU 228s ce ce csee 1, 051 3, 240 1, 051 
Brtterts hh see oes Foe 80 6 
Cat-fish and bullheads... 34, 251 737,677| 54,961 
Cone eae aces, 2,337 68, 101 2, 652 
HiGIst emer keeneeie creme isl- 3,613 46, 913 3, 842 
Mlounderse esses eee 395 9, 292 895 
Fresh-water drum .....-.- 595) 633, 815 7, 840 
GermaniCanpe.saa-e sees a 6, 827) 5,330,009) 105, 227 
Haddock nese secs cea aes 869 28, 588 1, 068 
LAUD eee caren nictesc 8, 269] 96, 197 8, 689 
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Table showing the wholesale fishery trade of Lake Erie in 1903—Continued. 

Sant Dunkirk and Buffalo and An- 
Erie, Fa. Westfield, N.Y. | gola, N. Y. Total 

Products. ’ hates ear mye 

Lbs. Value.|- Lbs. | Value. Lbs. | Value.| Lbs Value 

Fresh—Continued. 
Lake herring........-..-. 3, 883, 748. $211, 366) 1,519, 993, $77, 126] 1, 586, 467/$103, 627) 9,056,570, $505, 706 
Makenroutecc-eccce eee. 8, 514 716 16, 258 957| 1, 258, 118] 125, 374) 1,477,210) 142, 552 
EST ONO Teal MW VLC Iyayeye retesarets iain |loieteieiaor= ciel cuetsteteraie ail siete cis aieiets ecreleeterte fries act ieee | 3 eae 33, 691 449 
IMBCKELel Eis ceisisiee sein sintalliseis oieatatel| ats eciaeiete | see seicrs aie loeionleeres 14,377) 3,016 14, 377 38, 016 
IMG OMGV Clas Sais eke oe ee ete | Cems eect | eleisiseeetecil ee siete crete eee ceiee 14, 702 436 14, 9385 438 
Muskellun@e.2*2 5). 226" oe ceh we oo allie tai alemciec perenne [incige siete 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 Gill eee einer loco nice 1, 952 117} 1,998,966} 73, 064 
Pike perche(wall-eyed)) ea ess 5 <a | rejects hel elem wel sete er lagececaes 914,777| 84,168) 1,088,045) 97,489 
TEx NTN Gyles pee a Sea eye Ra Deane Font [ete Beaten | SERRE tle UAE 4, 000 160 4, 000 160 
IRCOISNAPDER see mshe cece eis ecco eeeciscite laceeh cise besesere 2,844 258 6, 281 532 
Rock bass -....+ Bde nosasodlWeoode dogdlleacsopes 500 10 5, 293 159 6,418 206 
Salmons ie salt drefoa els lero bee etal sisters a cisiayel|fe avelossistens |sicie sreteimseictailis tela etaisie 25, 296] 2, 799 36, 635 3, 932 
SOWIO. pe asségencasconsosad| basopadsou|lésoacuod|lGonodvenonssncdace 50 4 50 4 
Can DRGs aes aos eee Seay tral ec sre sees [ee eecte Onl binimciereesinall meeaencios 6, 063 485 6, 063 485 
SA Seb Se ea atene/sl esreines Sates [efectos nie siecle eine eel eseewrnre 1, 301 104 1,513 129 
Sheepshead dias men yes aa etna eee RCS a 110,595} 3,317} 110,595} 3,317 
IMCL UM See sate see ee ee a see 272 27 126, 602) 10, 562 149, 328 11, 613 
Spanish mackereliss oe e a eeaetseatelleeecreltcle 1, 316 216} 106,187; 10,614 
Bqueteneue 352i) shee teeealtoaet oes emcee 28,335) 1, 719 28, 335 1,719 
SGUTLCONs 25..-- Nace cieeeie 5, 440 587 630,173] 86,648 700, 249 93, 937 
SUCKEIS eoess sens ccemenee 37, 854 657 105,714) 3,170; 834,891} 15,833 
Su =fisha sae ee os vrs crete aiats ills ee atoretel lieve sins sists 6, 942 208) 18, 138 489 
IWiKIteDASS hee anemone 355 17 304 9 21, 948 1, 048 
Wihite-fishascsscs0 eae ree 108, 339} 10,073 1, 588, 410} 129, 859) 2, 666,616) 228, 600 
Wihite-tshi(iblmefim) sep cee saeeaseeeceescsene 6, 400 298 16, 400 993 
Wihite=f shi (ull bee) seca eames 94,630) 5,212} 131,176 7, 305 
Mellow, perch tencccscecee 29,519} 1,475 291,779) 14,590) 1, 059, 944 44, 483 
Caviargers eee ene estos 2, 940 2, 793 24,092) 20,604 30,958} 26, 249 
“bye et Roe eae nea ele MG rinceaeata SE Aer sol Maaron sect rc Gb Saco lassceceal SeBeasah 44, 602 2, 676 
HDT OR Sips es ee eee re eaters sia ee cis nici ote tetera ae 2,825} 1,130 2, 934 1, 485 
Shadiiroetee ire te 4,083} 1,052 5, 231 1, 436 
Sturzeon bladders ......-. | 166 100 166 100 

Mo tslioteopatesscce sees es 5, 880, 156) 315, 356) 2, 805, 445) 140, 286) 9,581, 347) 786, 440 34, 829, 220)1, 953, 677 

Salted: 
(Cxomon Won (eahd dtm noqeepaace|eacaacdoa| Fearne sal sGonaScenallonasoacs 679 20 679 20 
Herrin eG: }GOMESTC) jsto2te elses soc ccas sees | sapees esac Gee seer nemmaese celtameeaee 418,550) = 10, 463 
erring SErollamad ese cenitee ss eel nee doer celeeemsc celeriac 5, 605 474 5, 608 474 
Herrin s3S COleM: eee elooe ce shoe bec meeisalmeiciecicce ccm cmisierele 38, 000 225 38, 000 225 
Daethernint cate ere sac mew ieee Loa aera gyn, es ee pete Ms NE Da 4,010,297] 97,359] 4,010,297] 97, 359 
Mackerel 19,948} 1,863 19, 948 1, 863 
IPickere lee 5 CN winltcs | 19, 883 793 19, 833 793 
Pike perch (blue pike)...|.---...--- Ptiosbions soso a seesllooon6gos 8, 148 292 8, 145 292 
RUSSIA Sarcimeseae seen ere eer lsceoossdllesabadbacé|issccorac 3,000} 1,350 3, 000 1,350 
SQUID hae ieee see acta aneiesl iseerecicies area se Mose rectal maccrincc 45 3 45 3 
RTO UID, Hecseratene cise eis teers sclera s SIE ae oodde esbesaen ua \seescoos 200,106) 15, 186 202, 945 15, 314 
ROU IB ese TShirt y tre ve || SN) cr | eae sae ye [RR 34,719} 1,736| 66,756} 8, 657 

MObealecjse cocci cece ees eine eel ne area tere ll eteeyerees cel oreee ete ete 4, 305, 380) 119, 301] 4, 758,806) 181,813 

Smoked 
BOTS orate tara anya ce areata, nye atais:w ate jlo eraysisiets wiatell oiareyacwraiatl etetelacsiet a aiciel| as eieustores 23,356) 2,707 23, 356 2,707 
MTNA OA Ge tee epee ere ss =n see ane ferrell tcp aoai sa telete ees 28, 933 763 33, 933 1,163 
PETS ee es eles oe ets| Roel Sie ee nm el ieee AS BTA eee 124,600! 11,721 199, 600 19, 221 
Menring sbloateritccscuasslesecneeee = Set se Hesedasenallsaascace 17, 685 692 17, 685 692 
Lake herring 222552 320.22 al S(00(0}) 0.0) Baeeeesaecalisoceoade 43,492) 4,797 58, 492 5, 997 
Stumereon ewes eee isso DOAOOO |i ots 500 |e Srestele reese 1, 221 267 21, 221 4,167 
Wihite=fishett nce cceesce es IhevigpoeS Sahesteverell tated pevep ellis ciesyajcteve axel | eyereiavets ss | SSNS eet sreraieveriete 10, 000 1, 200 

RO toon fan hems ete O5HOOO D700 kaeee eee ee eee 289,287] 20,947] 364,287] 35,147 

Other products: 
Clam See rec ca ae ei areeeicte la Paeee scisk walla ais « Aisiellblawin's ciel rel mittetoreiei a11,248} 4,500 11, 248 4, 500 
ON SHEIK a ectepe scree tore os epee see Phere tall cine etcvonene feterc eicheeleyeian Icio eeteravete 6 459,702) 48,754) 459,700; 48, 754 

OTA a sees else eee lite Seco | a eeee en crels aero nell eloetoe . 470,948] 53,254) 470,948) 53, 254 

Grand)totallass sen ees see 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, 
6 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 42,920. 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, 32,20 10 pounds, $1,974; set lines, 389,442 
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, 112,443 
pounds, $8,057; herring, fresh and salted, 121,315 pounds, $5,810: ace 
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 ellen quantities. 

Compared with 1899 there has been a sient 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 1,235,514 pounds, or over 

58 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 1908. 

| 

On ves 
On ves- | cia x i | - sels In shore | Shores- 

pouaty | es ea | trans- | fisheries.) men. Total. 
| | porting. | 
| Neste asin ie'| 
| | | 

GRE Ree at We rene ay SR CAN, Aas, bypeonjae asad ie 142 18 160 
OSWieS Ogee cers coe a eter ie ot slo sreeriae o chalela bint e aie elde.ece pia ciwicic le atei| ater ate weratara 25 il 26 
ITA Bree ee ein se lab pes io etcre myerctoa lice aa Stha vey ete nieie basbiscooalessecbone (Pal ent oat 6 
Wayne ........ Jehan oe ene esate Be a reiaiateleaettiaetee cies Jeceeeeeeee | 2 2B eo aeacewe 25 
MONRO CH aanie Saccoemaew css esse eee Ee tantra reese ANS cecizseee 20) eee eee 24 
(OiHIEEHTI aaaeiadnaeh coco OeUae SE Aa DODO a AAC ORE AAD eadral eR ecaaces [oes ennee M7 ecto ceeeyorrete 17 
TINT ASE SVR ras Ses stetcta dare a leeie acre minima te erie alee eee atase aneteimiscerelarsiere eis CAN IE A A ASN) hares oe ees 47 

Toe TIER 2 pe: Sar Re ea Raa geome | 8 | 2 | 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 1908. 

Jefferson. Oswego. Cayuga. Wayne. 

Item. MiP) Maia aha eS 
No. Value. No. Value. No. Value. No. Value. 

Wessels: transporte: sj 7.5-5(ciliiein sims raprarell gaia eines | = ye Se oie tots | Sleietalaience | aero oe ee ib $400 
MOBDAES Css soi ie ciasichi edo le Sek nteiatee | agen aie ntl ataicte reteset hae eer eo carey tele eee 1 Neen 
OUGRb ores ie ase bats seal Sie ees BS lle Lablodine lee sree e ace laaee leaierke sees |e eee eee ee 50 

IBORLSL tee ses te eiete teense $70 ill 485 
MAUNCHES is). a setcigasieiesince|. 9 oo peck AyBOO Wee ase ease el Soe ee oa ee ee | 
Apparatus—shore fisheries: 

Seines Saielge cise ctw seeseemel ley Aes QO tee ace Ae sie Meisal ants scniatal | Saain)= ela 3) Se eee ee 
10 73 765 

250 11 550 

va sesenalee eee 3 
Het LIMES. 20 5.525./2 Wards TO O0Oat  EaOr) 8733385) — Seen Se see ae see 800 8 
DDCOTSR Newco -asiniaiem ac coset. ui AD a|e he ) MOT Ens cemrae are te earetnec el gestion oe ee | ee 

Shore and accessory prop- 
GUN OS See ean C enna er anee eee 120/015 Shea 515 

Gashicapital, 2.52 e ese ck cle goede = Sal R2Or OOO? ao 5. all" eT BO Nae. c eoen hsm seeicel loan eee ee eae 

A No) 2) Oe ees Ne eee ADO. Sascetteee 2,776 

Monroe Orleans. Niagara Total 
Item. 

No Value No Value No Value No Value 

Apparatus—vessel fisheries: 
Guillemetey seb a estinipxauadece BOO VEN 2 SBO0) eee eee 120 420 620 2, 920 

Apparatus—shore fisheries: 
BOUNCES es cieme os) jaieciaic ase clallese tlre ie 2 bekagaayere tell SSIS a HIS ne oe Gl | ey sien estan 4 120 
Gblikme tele eos cselcecacceee 93 | 1,425 30 350 529 | 3,065 1,176 | 10,942 
Roumaymets(e. peer em asemine ie Seema Se Foc ekengn sls ae iycl BRO eH 8 | 3,200 8 3, 200 => 
PRIRATYSINGES) crcesecae ede ot es Sel a Saeco atatetl eeersl oie e te | ne emace tana ces oe isis lee ciareed | Cee 168 6, 745 ‘3 
TRL Gor TC IRIS oe re See ROr nan aos BAESAR Real tae: Iaeoes Noaceaaacel aka aane Sea adoe hauianoee 509 7,161 * 
VATA IMES eM siSe cca wets aril cose wae cael oes Colac Sete ee eee ee eae eee eee See ee See 25 | 
Seilinesse are sous yards... 8, 000 37 16, 160 103 37, 240 228 | 100, 533 736 , 
PD CHUSMer setacic secs stars tenes | tities ee ers Hiece See erchaleta ie mrs ebvercre| aie eee terete I oes 6 6 * 

Shore and accessory prop- s 
OS SUN aC OE TORS REL Bee See eee | RS DOBBS" | sche Asan chal ese Ie 1, 650 Co saceeees 21, 945 3 

Cashicamitall sic sess ee eer oe eal oa al ce es ee ips Ere oe | ee 25, 750 ze 
——<—<———— — +. 

i RYO) eT De acne I Reo ner one Ne OLY iil tae nyse AOS el Mersremter tele 13. S78i4secomceets 94, 379 bg 

> 

% : 
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Table showing by counties and species the yield of the fisheries of Lake Ontario in 1903. 

Jefferson, Oswego. Cayuga. Wayne. 

Species. = = 
Lbs. Value. Lbs. Value. Lbs. Value.| Lbs. Value. 

TAllivelic [0:1 SUS Ae eeetmerane 28,175 
Cat-fish and bullheads....--. 347, 524 
RIOTS ee ae oe ie cine, seicicine cistandate 68, 545 
German carp 4, 020 
Perrine fresh oc aciscnececwa- 10, 300 
ROrrine: (Salted) =). ose <1. ao 16, 600 
Ling or lawyer... ..--<<-+--=- 600 
Pike and pickerel........--. 28, 759 
Pike perch (blue pike) ..... 9, 839 
Pike perch (wall-eyed) ..... 7, 825 
HUOCKS DASSS. secs sa anaes 19, 910 
Styreeossscse-aieecieeee ne 38, 300 

(Of ahh Gon agoear ne see eneear 20 
Suckersiak: (ostiacccinaces slocine 54, 775 
Sum-fshy soo ssnae nine’ caterer = 23, 449 
"PROM case Jos sides. seater eee 3, 700 
Wybite-fsle as. .2 nism sane see 4, 460 
Wellow perch 222-5 .22. cee 1062, 490 
LORS renee onciceeeccic seca 500 

Ute ee eee aoa 764,191 | 30,013 30, 797 2,173 21,429 465 30, 772 1, 978 

Monrcee Orleans. Niagara | Total 

Species. 
Lbs. Value Lbs. Value. Lbs Value Lbs. Value 

TOR GEN get sas Sor soo ocacsa SAnSEBt> os| SrsSotee lbeonosered > scent leaeesice=an loonaddos 28,385 | $1,813 

(Cin itor a oreullaveene S| j9e2 Sali ee os | Se ele ee coces beseorea bonbeceeselpadaras. 349,224 | 12,903 

TIGHS) SoS Bee ee OCOEar CaaS Gpea: | |Faccebor ne secbbe tel Seseree.oolle conde e 1, 200 $64 73, 595 4, 233 

MECHH-WiateR GTUIM) sae eects ef salni< all enerelnietasareil aia alm/0i=\niet=ie| mbeininlaialaie 4, 300 86 4, 300 86 

(Giguenrin Crhd Densonseooe sooeec||Hooeedean da lsoopered| soesoosean Naser a 300 16 4, 320 192 

perming. fresh 2530 Serie 28,999 | $1, 296 10, 526 $577 48,000 | 2,314} 105,315 5,170 

Ielaiavials, REN eCl She sat saceliss ae sancos| nomic calaeeeercncd Meoqeecd nebosec ec ulieee mses 16, 000 640 

TONS oi BL ERAS eae cob eo seee cee O aeeeiase ce Besehcos|Steacdeccr: Sar Ace es Snr eroo on sabato 600 18 

ellvasnvel yovelenall Se ews Sh alee el Soe ee Aa ee A ABR solsaoo seen gallnoe sacs 31, 359 2, 080 

Pike perch (blue pike) -..-... 2, 349 136 4, 498 212 31,900 | 1,234 60, 565 2, 913 

Pike perch (wall-eyed) .....).-.---.-.-|--------]-------2--]--00-52= 40 3 8, 025 650 

I vOyele TOASC Ge hee can ees o oe Sane so tone eesaneer pososece sp seeaeer. 390 39 22,119 321 

Siarceonie ss Fie seench oc’ ce 7,320 416 7,176 451 42,050 | 2,708 |) 110,196 6, 289 

CRM. 22 eo ainis ee loiaetine > a5 75 60 84 67 1,363 | 1,096 2, 247 1, 768 

SHGRCTRic acces seer secs male 5, 450 113 840 44 2,650 33 73, 060 1, 559 

SOE SACI a ae ne Oi al oe OE eR ON od laneborod caocneenor Eaaserad saceoccrrnosnaoaso 34, 089 482 

BIRR OU oe ora Soe Seortemie misae/a a kisieheie mye sil reins axle 40 4 310 29 4, 050 279 
985 95 2,750 275 16,629 | 1,362 25, 384 2, 122 

2, 055 154 1, 230 50 4, 750 166 | 122,165 3, 971 
INGOT DO Ap eae OEe Oe aOBSE eo ordllSecsanesed oeaceesc Scshcascos|Aeaseecs |acperast aoljsecur IS 500 250 

Ui eS aaeapemeecinracnoee. 47, 233 | 2,270 27,144 | 1,690 | 153,882 | 9,150 |1,075,448 | 47,739 

Table showing by counties, apparatus, and species the yield of the vessel fisheries of Lake 
Ontario in 1908. 

Monroe. Niagara. Total. 

Apparatus and species. 
Lbs. Value. Lbs. Value. Lbs. Value. 

Gill nets: 
Herting -.2:-25-< geuseesépcebdaconsnesneoneace 12, 000 $480 1, 700 $85 13, 700 $565 
Pike perch: (blue pike) ......--.--.--2...-.-- 250 Tt sen tisia\letezcemae 250 15 
Sire erat teense eieetos eet tarcia ce ete ateienals msisiocions 200 Bhi llae Sexe stall Soieeiaeie> 200 8 

tiniest Cooses Here EOSAR ACaSnnOneso 12, 450 503 | 1, 700 85 14, 150 588 
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Table showing by counties, apparatus, and species the yield of the shore fisheries of Lake 
Ontario in 1908. 

Apparatus and species. 

Gill nets: 
Cat-fish and bullheads.... 
IDEN ES Sere ee a 
Herring, fresh ..... 
Herring. salted) sss aeeeee 
Ling or lawyer............ 
Pike and pickerel......... 
Pike perch (blue pike) .... 
DLUTPeOnk Ayes nee sacks 

Candace Oe Bie cn ee 
DUCK ONS ijsacoe oe Seer aiccianie 
SUnahishweess le se aoe 
ARIROND AE e  e Si eee aE: 

Pound nets and trap nets: 
IBIS CKIDASS occa cee ee cutee 
Cat-fish and bullheads.... 
WES eeisaetcmicioc ion pines esaow 
German Carp...... edemen's 
LER Pye een Samet eat 
Pike and pickerel......... 
Pike perch (blue pike) .-. 
Pike perch (wall-eyed) ..- 
ROI basses wae teense 
Sturseconeet sees seeee teen. 
RUCKETS ee semen ceemn seein 
SUMS Sie peracrs Soren areal eoa ioe 

Fyke nets: 
Cat-fish and bullheads.... 
IGS ees ee sik ee Ee 
Germankcarpsss pee ee 
Pike and pickerel......... 
IROG< [Os sacs besoesewoae 
Sturgeon 
Suckers ssc piscraoneence 
Supetishweeass Sey Ae ee 
APOE Bee os es cis hewn See 

Seines: 
Cat-fish and bullheads.... 
Dele er eaae cesicw at oe oe oats 
GermeaniCarpeseceoseseeeen 
Pike and pickerel......... 
Pike perch (blue pike) ... 
Pike perch (wall-eyed) ... 
VOC KSI DASSyeine See eieenae 
Suckers ese cavemen 
Sumshshi ssa see teen 

Hand lines: 
BIA @kaDASsyeeee nase elses mee 
Pike and pickerel......... 
SY ellowsperchiesessce. cee 

Set lines: 
LOST Ee Nett peg nee See ee 
Sturseonmssseutsseee ce ees 
Cavianeeiiece see ene 

Spears: 
Frogs; dressed. .......-.-.- 

Grandstotalltsensecemseaee 

Jefferson. Oswego. Cayuga. Wayne. 

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. | Value. 

15:'392) |. $596.) 2. J25cslbS occ medletces occa ees ses See 
100 Sie sa. ces Soe tceelioe wees meee loses ee ee pooeee eee | crhatayeieiee: 

1, 200 48 1, 350 $83 225 $11 5, 900 $384 
16, 000 G40) le ercpewerdiag alee ieee gC le Se eee] Selac eles. eee oe 

600 TBs baste ae Naess no ee asec he eee ae [ses 
6, 600 BIOs ease steeecacee 500 40 100 8 
2,614 167 6, 372 Slate se cecal hence 4, 900 376 

17, 500 651 | 18,160 Mar aleseesotte|. see eeee 400 | 2 
20 16 380 28D Wie ed cine ge |scen cs cele aces 2 eae eee 

1, 258 45 2, 300 IPL esac ee ee 240 | 9 
300, Oo ealee ais a[bcecme eal aCe eas cat Gee sence aes ates | ae 

2,500 THO ise cia oths| cence taco tea) Sse cse sel Ween e eee eee 
1,870 127 560 SOU ren 2 eseealiencsceslesscee eee ee 

775 37 900 43 1, 800 G2 2, 400 178 

66, 729 2,908 25, 022 1, 656 2.525 123 13, 940 975 

3,975 QBs see ace elseieea skal enemas eeeseeree 160 aii 
IBY NDE) BS GYE) Beesesosacllacsoscar 1,500 53 200 8 
BSeO2O) || AAT aa seta seros) eeiewiaere 550 26 700 46 
1, 800 
9, 100 
8, 700 
7, 025 
7,475 BOB leicester eee |icteveicionw etal oravacreveree tell Serene 160 21 

12, 000 ADO ee sesejoel see sieaise 529 11 1, 290 52 
800 AQ Raises siedpoclincenacecllecee sec wel teeeeee 1,340 123 

21, 200 SBlie ese osilsswicencte 5, 500 110 1,305 37 
11, 000 DUO cei ey ss Stoscil lees oeteye 10, 000 100 640 22 
1, 690 ASH [eee oe Eee CMO ee Scale Ural ee 

20, 700 Hoon haces oa ee eee 275 9 265 18 

249, 690 QL SRS lee seac ceculineekecee 18, 904 342 6, 232 361 

215,232.) S889) .nagcunestone ceeetews ose aealec shaver Nee eeee ee eee 
285 380:| 1,888). sesh helo. eee sce eee alt 2 oe cists Peele ee 
1, 500 BS iss scales overage: netelmais stall siete a arse. afe)l eislobioe = Sa rSerae ne | eee 

11, 159 802i se sess dele d|leece so walhetesaacss see es uecl pecs tineeee eee 

115200" reste eee lha® oh MOEA oe Ts ee ee 
1,590 Pa aang! MON MAUIE a MlaRhe me PERS. oy) 

720 Boul st ce oo MNGae eae Seale eee eo eee rr 
9, 300 Wo ABO See cael sade smuale comes eal ae nes |e 

200 12 |i 2c cc cosescleoce cst dliceses cack ease aS eee 
350 98 il bs. cccccul- counsel le sec culebelecuobecsl tees ane arn 

2, 400 D6 Mi scoec cucloren tanec gece gece ues 28] eee er 
10; 700)4). 03), LOT |code gu-cele sn sce IOs scum eer ney ml a pee eae 

500 Bilis Mocacea| Smeets be Ree cciecl Ct Sele a ane ne 
2, 800 902). soe ac oot cooccecn Peeeeec cea cee we |e eee ne 

89.760 311% ‘BOB sesec te s|oe seca eek a aa 

24,200". 9, BIA" |os <o2c dawele pas coz dieedeeceeet| ose eee 
Ra Lae pete ana Mame pon al He bak sinere eee SS 2, 000 160 
ih A SalRE AS alta Wer halide cecal octets een CR 6,000 300 

Dy Boil ian Fis © IE [Ses eee 8, 000 460 

see aT mPa geal hl Na cee | 2, 600 182 
10, 200'|' > B10}, 5,450 |" 1278) |hs a Ee, es 

La at eat 905.|244.|2. odie cclie cen eale. een 

10:20 |.) B10 Naked abs dynos gs eee ee eee 2, 600 182 

BOO) O50 a Ss ase se eck vale thoi te ge a 

~ 764,191 | 30,013 | 30,797 | 2,173] 21,429| 465] 30,772] 1,978 
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Table showing by counties, apparatus, and species the yield of the shore fisheries of Lake 
Ontario in 1903—Continued. 

F. C. 1904—46 

Monroe. Orleans. Niagara. Total 

Apparatus and species. ; 
Lbs. Value. Lbs. Value Lbs. Value Lbs. Value 

ae 

Gill nets: 
Cat-ushand' Dullhesassscalsnccsecets ose seen |emeatesa cen emcees ae | erate steerer beret fetes 15, 392 $596 
IHICISE ein aaineeic ras wine civicere 1, 200 $64 1, 300 72 
Herring, fresh... : 79, 300 4, 068 
Herring, salted... 16, 000 640 
MIN SOTIUAWMEL Cn ccsccsessel eesceiecen= 600 18 
Pike and pickerel........ Ba cise citeael Acts cisterel| Sistz eis ore tiara lest maine [Pome sewn cme emt 7, 200 444 
Pike perch (blue pike).... 2,099 121 4, 498 212} 18, 400 829 | 88,883 | 2, 086 
Leia jovsyrolar (yell aweel)) CSch \asmcmadosel|loencooos|lbucocuapeellscoccsce 40 3 40 3 
ROCK DASE stem cc aici sai sys ieee oie sjaisseraielaiclarelsieicierete Il Sailerere leis feisetete lars 3890 39 390 39 
SUUOTS COM! ee ccs secinn = sas 5, 020 278 §92 44 11, 300 879 47, 972 2,609 

COVInTteeceeacces acess 20 iil haaeesoped poeecene 119 98 539 415 
Suckers/<- cnc at eceeeeae <i 5, 250 105 840 44 950 10 10, 83 284 
Oe NGA oS oadeuoseanaced GoSsaEsoseH pacsconel Sacaaocn gellocessod soaceeanadlaccaooge 300 9 
TORO Os So acob cidece ssanecaolmoceneese| loa pooded 40 4 310 29 2, 850 183 
Winitesfishiee. c= =acieccmciec a 985 95 2, 750 275 11, 929 986 18, 094 1, 539 
Mellow perch. -s-c--< <0 2,055 154 1, 230 60 4, 450 209 13, 610 703 

Moteligec se aac cisecinesiciss= 82, 428 1, 585 20, 476 US PANG 92,188 5, 245 258, 308 18, 708 

Pound nets and trap nets: ate ra fan 
IBS ONSCR. Wee sade u sopSenllGcenoopodal aanscoded taeceeacosllboodencad lAoseesoacalSaascoss 4,135 299 
(SHrlesavclov navel jo udllVuversRo bsg Apel ees yen eel ats epee Ne et an SG ae 1 ial a ae ||: eae 107, 400 8,590 
Wels See ee ae: oe otal na ee ene Ica Neti ae | Se fa eee ee 39,775 | 2,499 
LURES] ney ames folial AS eRe ba sandacod Saese oo|toseasnood looécbooc 4,300 86 4, 300 86 
Cemimt necny op Acheson coeous losspadaoas Seontseos Sacseecoad| |soosaaoe 300 16 2, 100 86 
TED OAR Sed ase ose aol | SoooSeoeeG bercae nee boc bereced Eearmane 3, 200 80 12,315 587 
Pike and pickerel.......-. Wetectcere ata la | craic chavateelleete anc SYse ot ete ncciacl| os ceteris nore 8, 700 522 
IBIRETTAREIN (ODO Ne) )Sanallaomondasos oseaboel So souueeunllbecsoode 13, 500 405 | 21, 232 800 
Riligens ered ay (MEE eo) SAE. See Saeellqoes cops lacemeetdoslosoedccalsacuocokcs|caceacae 7, 635 619 
ROCK DASS zee cee ceciantite =| ace aece Sab aeaoa eaossopana laacouraoalmeaascoodellesaceach 13, 819 183 
SWUM YOM eo Ad ods bacoecclladcasbabeolloanunasulledcbuueseelluccanodo 19,200 | 1,100 21, 340 1, 263 

Caviar : 950 760 
BUCK CIS access macctoscionice | 7 29, 705 5381 
Sun-fish 21, 640 232 
White-fish 6, 390 511 
Yellow perch 21, 640 566 

MO talline werenjrs ccleaner. sess 322, 976 13, 084 

Fyke nets: Ree patgeal Lak Sy aca a Par eae 
Catena and bullheads 2. lSeccnjess =a sce ams «|p ce eccce st lesaccc sdleer cece er {eee 215, 232 8, 839 
TG Eo E eet ae areavs ie ate aay steisee|| [ate erctal snctw a late mim aicraitl| 6 diets siete ee oll elnieiand ssl omrererats Sale| Neuere 28, 330 1, 888 
GermmanrCamprsscacsccses sel oseincean sella ae mciee|s clelencio asall erderetneiets |S area octets |e oeeretse 1, 500 73 
bike dipickerelisssscieulece cece eel lee oelccmne [Mocee suse le cciocrtas ncomeeenee eS oee 11, 159 802 
MOCK PASS’. sjse sess osees ee 5,510 73 

4, 800 360 
21, 617 629 

Sun-fish 11, 649 236 
PRT OUT eon anise ssw cre resets 1, 200 96 
White-fish 960 72 
Yellow perch 78, 215 2,330 

TOUGHT 5 2S A eta RN 2 MT EOI Sa ca He UE of eM ea | MOE 380,112 | 14,398 
Seines: ——= == SSS SS —— a 

(Carefshysmdubullinea dst eee lace citcc|losce souelaccewcasecien soca xo raster 25] eee oes 11, 200 378 
MLS eee ee cee eas ocl Sea ooccees [ape ea SaaS ORL 2 pe eat | eh Oe eal 1,590 92 
Germanicarpseaeeinorcns iene cacas sedi Sat ap ap at) her Lee eat, ee Hos sere oom 720 3 
Pike and pickerelss2s22)) 2122022: RSet Ses es ieee Sos Sy fer me a oe 2, 300 152 
BUS PELE HE UILS pM key) erie Ceasers che he ericiertall ome eee iat otal lieth niero ae line rae e me etaseemhee 200 12 
iPikespence bu(GQwall-eyedy) se peomce ence nese scell Macte eee oe leoee mae eee eee lee ease 390 28 
IROCESD RSS erate etree ae a atet | te ere aie eel eeepc ere et cie eee emis eieetl a a[ else cee roan ll Eee eee ae 2, 400 26 
Suckerstecs oe ee ee ene a nei oe Lt SL A eels EN 7 [ee eg poveeers 10, 700 107 
FSA GEES] OV te Uk te te eter al gee eae psee Se Sia | GSMS Se ce ene) Sea ee ae 500 5 
NEGUONY TREO Sa oaeCodcscal We Mabe Come Mo dcer oo] eueadesen SSoacete Mmonesmcnn Memcreee 2, 800 7 

Motalleeec ease ecicins sake see cers ae [eke va rats eva llatovct NalSiale pail Sate beatats| Cones Wie tlae| a tae sees 32, 760 905 

Hand lines: | a4 aig! TS BTC ab aiss mrareom asc cs ol ciere Recs eae al Seseeaee | een CAs eeavray f-i| le SNES eNe,| fe cee crepe Tore re 24, 200 1,514 
Bilketim dipiclcere | eccme eee Seen mes baee cee PRR ae eal Stee pS ema 8 ee Ete 2, 000 160 
RYE O WAP ETC IN pres tance eeetetoe lee ree eee | Serem lola let tec ere oie (a ee ents |e ceean coil eepeeiee 6, 000 300 

32, 200 1, 974 

Set lines: Dara ae Fina han eG sar 
LOLS Seo NG Sk GRO PTS SE is Jercd (esca keeney Sita gpa rien Vane acc po Ane UN Fc eR es ae 2, 690 182 
SUUSS POU e seen eee seer aes 2, 300 138 | 6, 584 A407 11, 550 729 36, 084 2, 057 

Caivilars Js ctinccameaiennics 55 44 | 84 67 294 238 758 593 

Totale ean seen ae 2,355 182 6, 668 474 11, 844 967 39, 442 2, $32 

Spears: ee ee ————— 4 eee 

HOS SNETESSE es ame See cee cece mateegiht tate il igen cone lal IDAs. tai aie Uae REALS Qh Stiga 500 250 

Grand:totalme=- sess. 25. 34, 783 1,767 27,144 1,690 152, 182 9,065 }1, 061,298 | 47,151 
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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 
‘atch consisted of 18,000 pounds of suckers, valued at $90; and 112,002 
pounds of sturgeon and sturgeon eggs, valued at $10,149; a total of 
130,002 pounds, valued at $10,239. The suckers were caught with 

seines and the sturgeon with set lines. The sturgeon eggs are sold 
fresh to dealers for use in making caviar. 

Table showing the persons, apparatus, ete., employed in the fisheries of the St. Lawrence 
River in 1902. 

St. Lawrence 
Koes County. 

No. | Value. 

ARSE THN CML west scones ane Sach ai hein aicteare eee [hah Shree agate lec etal ets islet fae stator ete roa Siete ave ta ratceae eee eee 
Shoresmen.. 
Boats 

Shore proper 
CLS Neos Seales bane naapeapeccnoddceen densoocandedoed: oodmondenscousse dec Soosacbeoodcons 

SO HRs SE or. Gomes Bnd ee res i sol AN Te See SIDS ala wie bic eistelaeretore com none eee | ees 

Table showing, by apparatus and species, the yield of the fisheries of the St. Lawrence River 
in 1908. 

St. Lawrence 
: oe County. 

Apparatus and species. 

Lbs. Value. 

Seines: 
Gire lorry ss sacs Sega Es of ee Ea eS SS cas ws See ea ae ce A Oe 18, 000 $90 

Set lines: 
SULT O OMe cla lsy. oc cis aie apse Ne Sale eva racw to aaa Siam afore levmeeate etek charoe) tebe a ciate fat tae ae area 101, 894 5, 095 
SLAMS (oN N24 BOM eRe GLP DraBa oS GSE SEeC CoOMSCMU CEE ODOL soonnodar soot mecquesnaepasde c= 10, 108 5, 054 

WO CH pee er a Se ae arena BE nee ean ere Meera noogae ononoe dase 112, 002 10, 149 

(GirnaKs Woy CN ee anaes ROR Raines coe ott tenn aS aM G Eee ot sano REEL SEE 130,002 | 10,289 

FISHERIES OF THE NIAGARA RIVER. 

The fisheries of the Niagara River are prosecuted in Niagara and 
Evie counties, N.Y. In 1903 the number of persons employed was 17 
the investment was $810, and the products amounted to 39,150 po 
valued at $1,375. The catch consisted of blue pike, 5,500 po 

unds, 
unds, 

$440; white bass, 2,000 pounds, $40; yellow perch, 10,000 pounds, 300; 
German carp, 12,000 pounds, $240; suckérs, 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 
ounds of sturgeon, valued at $60, with ‘‘ fishing machines.” 

yi ‘| ’ > 
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Table showing by counties the persons, apparatus, eic., employed in the fisheries of the 
Niagara River in 1903. 

Niagara. | Erie. | Total. 
Item. = 

No. | Value.} No. | Value. | No. | Value, 

FHISHIETINGT ofa aiajales <'as, Teese manila cle acini ete oie Seislcjsimwsicnetee care VAN Seem cere Cala Seescre aly Maree a So 
LEO SR Ss cop i RRR PP COIS SEN ICICI ICR et ee eieey (aaem S | 1 $25 1 $25 
ISLES ec A ge HP mR lies Seti Ek cel / A re PR Al est | a ay) 25 | 1 25 
BST) O77 VO HM ES hee none eee ele rarwio'erc ao Gaiietenicaje gee aeasiete | 6 BEOO! | iaercemail rerio 6 600 
DRCAESta seen soins Se cuccternceame ss -beescnc tater weticice cases 8 HO} :Ne eee | Sets rere 8 10 
SUNG UREN OTRO 0) 0 yee ees ces Sete ees SRSA Sine on ER Nie Rue Seed ER tte TO) eA ee eee 150 

HIG) fel atnseeene peters ia ee ne sr errno atest a, ee NGOa pene 50S ees 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. —= ; a | 

Lbs. Value. Lbs. | Value.| Lbs. Value. 

Fishing machines: | 
Pike-pereh: (blue pike)-...2.....22226.---+.-<-- 5, 500 aA ES BBS tes ee Se 5, 500 $440 
Stun GeO saae ces foars caves eee cralclawicee cammacasis 500 60: Sc tedeceal Seoneeee 500 60 
WEI tet bass << Set ot a a nas ones Jara. Sone 2, 000 AQ), |e ee stecynciee ere 2, 000 40 
SWell OW Perel ome ee wanes ecto ns teesi< a ee ieee 10, 000 SOON hearse ee [hae amet | 10,000 300 

Potalzesaseee pase c weiss as clos siesine ve townie | 18, 000 840) ku eee eee eee 18, 000 840 

Seines: | 
GRETNA CADE anc sceclemete sine aie aete ee ciel ct aie a | Rae alata ote aysif lemtelay mics 12, 000 $240 12, 000 240 
PTLCSOTS ono) e cc ce ee eee mee aie ererelere ee exo ete mnl||-e cores eiaiel tiara er 8, 000 160 8, 000 160 

SUGR ED oe on Oe eee See EE OOC TRE Eee ie MEA) eee creo | Seater eis 20, 600 | 400 | 20, 000 400 

Spears: | RE? 
SEUMMEGIE oo toeee ett cee iemnc pecan cise ails 1, 000 | BD | es ecto artes | as veneer 1, 000 60 
PET MC OMMEL SGN oata ecto acs. seis o maiers eij> cic seems ate 150 (et gees aerate 150 75 

ae | fe Se ee sere 

MEO Perec terete eee a caine cicistompe ne reiae ase cse 1, 150 Sei | ects ste aoe ener 1, 150 | 135 

EGU EUINON EOS. eens i aa aie oe pele etree co meee 19,150 |- 975 20, C00 | 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 -reutardl, $187,798; Minne- 
sota with 2,176,152 pounds, $45,193; Illinois with 597,689 pounds, 
$23,729, aad fidiana with 310,222 pounds, $10,691. 

Table showing by states the number of persons employed in the fisheries of the Great 
Lakes in 1908. 

On ves- | On ves- : ale - 
State. sels fish- |sels trans-| fee pene Total. 

ing. porting. | ~~ ge 

IN Giyap VOT pe oe eae Snore ise sola Sealers te ein icyols Searels 140 on 1, 094 169 1, 405 
Penns ylveMilyree sic heise sonic sa sivacioe ecm emcees 216) eee seco 76 1385 487 
OTTO MPR ee three coe a oun: Se ee aos ameeee mameeisias 213 12 649 227 1,101 
WHO NGM. ea geWne aoradeasts es odSesegboEneesas SnOnhe 298 18 3, 032 442 3, 790 
UT AID Beer sets ae oes Said 8 Sle emis eae eee aioe ce See Gil aes otee 30 | 38 
ALIN OTS eae ates eens Mere s We ecietctatie ace teense Hl eretserseelsiers 127 519 653 
WASCOMSIT pene israce ere eae ale cla oer eee ee eee 264 6 aaa 175 1, 635 
MELTING SOLA eee ace aerate eal ainjuicietete Bel ales srelac sinters arneeicoets (SA paeiscaoans 185 3L 223 

\_——. —— 

UN Oba Saas om croton essen eee aba ee ieee ernie cosine 120 38 6, 384 1, 700 9, 333 

Table showing by states the apparatus and capital employed in the fisheries of the Great 
Lakes in 1903. 

) 
| Di: + | 

New York. | E See F Ohio. | Indiana. Michigan. ania. 
Item. | 2 | nee 

No. | Value.| No. | Value.| No. | Value. | No. | Value.| No. Value. 

Vessels fishing ........- 24| $77, 100 44\$168, 500 34) $112, 050 1 $850) 47| $155, 050 
MOMMASE sclera 436| 2c science (GPilieAecosoes GIS eae ee LOS sseeee 1 002|seaceaeere 
Outi Te ere ase 1B ey es eoee 2>p 214 eee R99 |aeceree 600|aeeneeee 58, 605 

Vessels transporting - 1 400 |Prawsrsa| siecle = 2 25, G00| foe oe alles oleae 8 23, 600 
SROWMMAS Croce ee sites Tee ae ses| ae aedeeanaans MOG) Oe Boe asta crede livers einer 69| ee esaeeee 
Outre ee eae i eee | SEEM ES one | A: 500/525 5c | Out eeu 2, 210 

BOs ete cee see ce te 278 1 822, 47 2,135 3804 15, 923 22 1,780 1,535) 115, 843 
Gasoline launches ..... 23) 15,350 6| 6, 400 13 (hob sssasq ooseoacs | 49 38, 700 
Apparatus—vessel fish- | : 

eries: | 
Pound inetsrse- esse Bereee | baaeater eso beH AS soasaa canoe eee eae asec Seccrcee 5 925 
Gillmiets"! 25225 eee 6,986) 35, 695 [12s 183 62,160) 9, 956) 48,180} 776) 3,650} 17,458) 150, 423 
ACHES) AVENE) eS eS Sel So oo) eanaccoslasscos Wasa abe 70) PM Beeeeolsanenpos|Setegsce||sssosaccse 

Apparatus—shore fish- | | 
eries: | 

Pound nets and trap 
MISES EOE arenas 199| 13,845] 116] 20,305] 988] 131,715 9| 2,645) 2,703] 297,647 

Gillmets (ees. scser ok 4,514] 37,912) 1, 464 6, 828) 1, 594! 3,668) 264 1, 244) 15, 881 98, 307 | 
Seincsuisaee ae ce aoe 8 QOD Wetscae se seciaen 90) 6:55 |eeee ale Sacer 66 3, 746 
VAce mCtSiacecesee ee 509 ESL revererateel| aes tarotetetare 279 15, 660 1 30 514 13, 903 
| Ine eA ge See oe re eres ea Aldpecece 1D WAR eSeee AO lie stanye SAI Re rerwara ; 1, 187 
Fishing machines ... 6, i tStieeoe| Baccoene Heese eaeiaeaea bocce lsebaneeusncconcclessssccse2 
Other apparatus .....|.....- | AG). 38 seri Misr arestece|| ee ste DIB Ssacn|necews se eet eee Palate 

Shore propertya-qcseoes|saseee W750 lee cee 1405 300leeeee= 628, 430)....-- 2) D00|Feeeeece 739, 038 
Cashicupitalyoses eee: loeseec 186, 250)...--- 64, 000}....-. 185, 500}. ..--.|.-------|------?- 340, 279 

Muelle see anchoe eae eee | O71 598 ib ocn-e 495, 959). ..--- 205,002) 5-2 =. US VASS eects 2, 037, 580 
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Table showing by states the apparatus and capital employed in the fisheries of the Great 
Lakes in 1903—Continued. 

Tilinois. Wi isconsin. Minnesota. Sreoeua 

Item. = - aS = a ; 
No. Value. No. V ales No. | Value No. Value. 

panes 18 See =) $ 

Vessels fishing ......... | 1 $3, 500 42) $115, 900 1 $1, 5C0, 194 $634, 450 
MOMNALC seesisnaee Qo jceiseteemese (32) | eee a neces a eoSecinces | 3; HOGI. Sac srteenerts 
Outi eee ee see ae ee eee e100 |e oe 28, 584 | 147, 402 

Wessel siiramsportimesec| Sessa cos leceeesceee ee 1 7, 000, 56, 000 
PONE Cas essa eran |e oes heal cease se ares 131) 22. 022 | Secheccetegceceeees| |) CLUE =e eae 
OUTTA Te eerste os een rand [nie evete all ere ise leteie ate liclaeta = sees 1, 094 7, 864 

IBOaIS oa ce ote ee Soe ok 55) 9, 738 732 80, 984 243, 410 
Gasoline launches .....]........ Netticrsseteceisjatare 6 4,150 73, 650 
Apparatus—vessel fish- | 

eries: | 
POUNGIMECTSs see eeea| ete e es PS RS ote eelate sell osernere televise aoe ets [Secale 5 925 
Galli CUS sae ee tese 2 402, 958 
WINESE So. 2 5-1 dee 1,155 
Turtle nets.......-.-- 210 

Apparatus—shore fish- | 
eries: | 

Pound nets and trap | | 
NeCtse-tesencaccee se 5 1, 450 499 117, 066 4 400} 4,528 585, 073 

Gullnets voces ssstiase 791 4, 160 12, 184 69, 834 1,376 18,050, 38, 068 240, 003 
Seinesree sea e: gaa82 3 86 27 ISR Sano [eer aes 194 12, 462 
HWEK@MeUSE os. s-% leis 16 234 2, 526 GuiRedll es Rosa SeeorSsone 3, 845 68, 879 
TLS et eek ese ae eee 160s eee i530 |e | IC Ole aie e 6, 056 
[PISLNIE? TASER OA al Reese eased Soe | Uncnemeed Seocoune sa ebasmeoe Peeters mee 6 600 
Crawiishipots)--aac4-5|(cncsse\sseeececteec 4,560 ELOON Seen | soaeatetsvelste 4, 560 1,100 
Other apparatus ...--|.---.-.-- QEB\arweins vee 480 |S. oas,csme| ee scenes ees oe 3, 149 

Shore propertyas. ccs |eecoaees 959 800) tere Lech) Oh eee socor | AON 398 eer eacae 2, 869, 607 
Cashreapitalrs cc scsalss sees TPA 7 passa g sas SONOOO eater 24, 700 biog seats 2,119, 479 

Mota ees. cmweseeeestealee 2208 O25 |eracieereler S460369| ce cence | 965406 Semen 7,474, 422 

Table showing by states the products of the fisheries of the Great Lakes in 1903. 

| New York. Pennsylvania. Ohio. Indiana. Tinois. 
Species. | = 

| Lbs. |Value.| Lbs. /Value.} Lbs. /|Value.| Lbs. |Value. | Lbs. |Value. 

| 

Black bass ........-..- ge 6] CRC 0) SHS A Il RS Be 90| $2]. cee ewes 
Bualosish: — 2... o-42-- I yehace Adarave alliave a coxciell ale stais esi Sbe seis ll nese esac] ieee 1, 202 AB | ae eal eerie 
Cat-fishandbullheads.) 351,795) 18, 011 12,315) $724 145, 165) $5, 780 360 25) jst! S| See eere 
eS Ee eo eco I HIBSH95|- Al 38a. ho cea|esice sa ome neeitas | eemaere 550 44) Bc scmpee| ae cee 
Fresh-water drum ....! 5, 100 98} 60, 061 838) 441, 838| 2,948) 8,715 212 39 SL 
Genrmanicarpr .c--s-- 37, 880) 849 29, 650) 451) 3,058, 207) 50, 899) 8, 820 398} 20,700 778 
Merring, fresh:...2. 2... 1, 610, 689} 63, 402)5, 750, 352, 207, 763| 1,530, 867) 67,777) 76,465) 2,302| 93,195) 2, 76L 
Herring, salted ....... 16, 000; 640) cae scisalbewicepes| sss <clees sta) ae sere are (s/s1ors este late serene ieee oe | ere 
Ling or lawyer, fresh... 600 tc eet cee Lersereees 13, 698 99! 8, 900 128} 10, 820 159 
Pike and pickerel, 
Ames Miewsaeeeiae--Ghe ise <tr CURR S | Oe (sill Se aeemncel cao socal eacernerel cote a5 115 aN eer eee! 

Pike perch (blue pike) -/1, 069, 412) 43, 491)/2, 179, 039, 79,465) 1,732; 971! 68, 430)....... Ie tates bttll 2 creel reetneate 
Pike perch(wall-eyed) 29,391) 1,560) 13,633 963) 636, 985) 34, 303 40 Allee | oar 
Pike perch (sauger)... 7, 000 490, 7 427 CYAN TS Ea yc (y teil. UC tile Bees Se essodl-sanee||-aacnsS 
ROG kubasstanaccecens ce 22,619 BEY Reeeae oe seoeece 505 15 | epee ees ec ewre yells Saneeae 
Sturgeon 436, 700, 28,401 60,820) 4, 027 8, 426 538) 3, 585 259 90, 6 

Caviar 17, 217) 10, 829 840, 670, 275 247 44, 30 12 9 
Suckers, fresh.....-..- 159, 648) 3,054 58, 355 865 452,998) 4,821, 6,505) 128} 7,150 141 
SUMS shia eee aia 35, 289 AGO Sirdar rele ere mire lovctste sssantevelalllsyeicerste a steici ress Serta laren sete Ss aoacc 
TBTOWMtMeS Oe cme eee = 17, 089 O98 eee ahaa Sassen } 2,088 86| 76,482) 3, 818/198, 739) 10, 901 
DPrOUtT Steel NEA esse ales o eso ell slows <a vall's ero cterererem | letebeiaeiepall lore ose lets erro sic nome! 8 (rete ed (ise), 35 
Wiltttetpassee cess sre ene OF 500, 46 | 800) 24 21,442 SBIR So cace AGSREa tDEaees leasesee 
White-fish, fresh ....-.- 77, 631) 6, 147 53, 276 3,885) 172,355; 13,199) 2, 765| 243 140! 13 
Yellow perch, fresh... 158, 781| 5, aH 141,139] 5,258 624, 743) 19, 925/115, 695! 3, 044!266, 808! 8, 960 
HNO PBs is aeteisc etise= cise BOO) Wee 2HO |e lo coe tal eterno cicie trailers ote eel ee ape oes [ogee] Soeeee aie ae 
FDA EL CS Sees eee seene [neiiecies aes a2 a SseuNes Joasoee ADS SOO 2 toveleacane -| pees 4a eee Ae 

Potalee ashe e ek 4, 198, 905,187, 7988, 367, 707/305, 24410, 748, 986/317, 027 310, 222) 10. 6911597, 689, 23, 729 
\ 
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Table showing by states the products of the fisheries of the Great Lakes in 19083—Cont’ d. 

Minnesota. Michigan. Wisconsin. 

Species. 
Lbs. Value. Lbs. 

BIGCk Dass: . <1. 502 «cece - 2; 930 $279} 2, 627 
Buffalo-fish .........-- 800) Dee emcee 
Cat-fish and bullheads.| 178, 448) 6, 332) 63, 750 
Dog-fish or bowfin .... 17; 253 BOB Aas cone 
UGIGE rs 3 claiels wie taisicieis 1, 211 58 177 
Fresh-water drum ....| 230,272 1603) ee eeeeeanee 
German:-carp.........- 580, 496 10, 492 501, 890 
Herring, fresh ........ 2,182) 454 45,574) 6,378, 522 
Herring, salted ....... 7, 747, 746) 178,692) 5,422, 843 
Herring, smoked...... 3, 290 202) "S eee eee 
Ling or lawyer, fresh... 23, 945 304) 75, 920 
Ling or lawyer, salted. 900 18 | case cone 
Minnows....-« mae tecieaue's 3, 000 SOO ES sce sesee 
Muskellunge........-. 3, 420 Ct) Fe ed Seb eae ea eS Site 
Pike and pickerel, 

1G ei) 0) ane ae Rae 201, 573 9, 495 65, 419 
Pike and pickerel, 

SMILE: Saale. o ec onigooe 1, 610 SON Gacsoaseee 
Pike perch(blue pike) . 68, 300 AR OSB Ieee 
Pike perch (wall-eyed)| 2, 249,869} 125, 049) 146,.229) 
Nee Lre hy (SAUSEN) ete 5 lee Serato eet moet) sates alele 
EO CLAD ASS a sais clams ci=l= 114, 275 SCENE oe snc nee 
Sun COM: Sa. cee eee 87, 428 5, 467 21, 526 
Sturgeon caviar....... 1, 875 1, 402 60 
Suckers, fresh ......... 2, 875, 288 59,381} 1,.587, 008 
Suckers, salted........ 1, 211, 641 25, 370 339, 447 
Sure Shey seri nee 48, 982 USS RR Coesoes aces 
RoW reste jason cone 9,102; 747) 399,968) 5,574, 681 
Trout, salted. .....-...- 585, 389 26, 372 85, 998 
FETOMWt StCCUNeAd 2iice oa |osncmats son steele 160 
\yoanuicy eis jqeqcheceouce 2, 009 63 300 
White-fish, fresh... 3,157, 575| 182, 284 141, 318 
White-fish, salted ..... 169, 013 8, 992 30, 569 
White-fish, smoked .-. 350 OD lela a ina | ese cies 
White-fish, caviar..... 400 AGI haem cece nl Oecceeaes 
White-fish (bluefin), 

TURES) ole hee Ryeheies See 1, 920, 869 57, 532 580, 718 
White-fish (bluefin), 

shilibe desks occ mcisemcis 33, 423 1, 309 7, 806 
White-fish (bluefin), 
smoked tsi. 2 ceo 3, 000 SOD Sac eneee 

White-fish (longjaw)..| 272,872 10, 680 143, 577 
White-fish (Menomi- 

mee); ireshi..-s 5. ss: 162, 882 5, 289 73, 875 
White-fish (Menomi- 

nee), salted’......... 104, 380 4, 586 68, 800 
Yellow perch, fresh...| 2,251, 114 53,117) 2} 622, 315 
Yellow perch, salted... 5, 528 87 15, 600 
GLA ATRIAL otc ie ie a inte. sae ols| ners waiSevaeie)| heise ore etme 244, 464 
BENING) Sere ecco te cas rede teres acd eae cbc va ras legen eine svaneylteeera nee abe eaters 
SMD Co eee eG sonic SESeEe Saeslecedeodaao le dreeasesce 

Mota ees sees ee 608, 557) 1, 228, 792) 24,191, 599) 
| 

Value. 

5, 150 

45, 198 

Total. 

Lbs. Value. 

38, 737 $2, 694 
2, 002 45 

751, 833 27, 884 
17, 253 303 
75, 538 4,347 

746, 021 5, 700 
4, 237, 643 71, 285 

18, 719,323} 497,114 
18,484,716} 318, 062 

3, 290 252 
133, 878 1, 628 

900 18 
3, 000 800 
3, 420 429 

298, 466 15, 668 

1, 610 
4,981, 422) 191,386 
3,076,147; 168, 284 
1, 940, 355 47, 697 

137, 399 3, 763 
618, 575 39, 794 
20, 323 13, 223 

5, 146, 952 88, 760 
1,547,088} 32, 816 

84, 271 1,881 
15, 252,222! 683,.773 

| 879,716 38, 752 
169 17 

30, 051 995 
3, 605,673} 213, 081 

206, 836 10, 310 
350 35 
400 46 

2, 665, 186 81, 074 

61, 782 2,375 

3, 000 300 
551, 480 15, 291 

250, 453 7, 628 

174, 855 ie 
6,180, 595} 139, 339 

21, 128 331 
244, 464 7, 857 

500 250 
45, 800 2, 372 

86, 194, 817} 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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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 i 1908. 

How employed. 

On fishing vessels 
On transporting vessels 
Tn shore fisheries 
Shoresmen 

Lake |Lukest.| Lake | 2K? | Lake Su 
Erie Clair.« | Huron. perior 

\gan. 
aor 

SEES eer Bl | 181 66 
Seesesetasae canes 16. | 2h lacisierceee 

122 303 1, 450 879 278 | 
eae ire 52 187 131 72 

122 355 1, 704 1,193 416 

| Total. 

alIneludes 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. e 

No Value. No. | Value. No Value. 

AVeSRe Ni Sintm pa eee sete Se rere tajavav= Sia) npetele sicfswer We ois oiejas ra ceisidisil falas <, ecsray Siew a teeaieeyeemae 8 $24, C00 
FROMM ACY a waa slere cpapeie ts iv tslelsisicieicte simia| |e oeaiayacnaie’ Wola syaete, cetera lltess sam seers Wese ae heres o 1:29) |. Selecta 
OMIIGEN Ge ec eters see icc ee sesicles | Wnwa amein cle eto atectsin am ae ello a sieloeimeis | fe yactanwes= Serreeer ees | 10, 795 

MESS ISHERAT RTO tbl Opes tered co ets le oo em mtee ae peeeteere oie cleaeats | oesnis <late(araic lt aiereiciesa store 7 | 21, 700 
SACCSTUIN SUS here ee eat fat senate) pais infil cl cininiel Ss skases| ee ear EM ima (n of'els Sis async 59) feces anes 
(ORUnGFiteeeaes Seis ee ener nee cea acts Seale Sete as oe Maat ek oe Ss eee eee 2, 200 

Meus oe ey eee esac nae cee eee eines 64 $1, 825 150 $3, 150 6606 | 45,173 
Gasolime lame es! 2.2. 2 as eccisis oles == 2 BHO) fx <i.aeepacla | seecte setae 22 | 22, 550 
Apparatus—vessel fisheries: | 

Guill Chere eee Peete ee ge Has ee Meenas ete as. Bia wl sha eae 2,299, | 25, 625 
Apparatus—shore fisheries: | 
Pound nets and trap nets 16, 885 1, 685 176, 495 
Gaulle tae sas ates seit Sees 85907 | 25, 901 
OUD = sees oeceaooe sa secasooe 18 | 668 
Ry oumbe isin See sin ease Se elects eae Bi 443 12,583 
DIMES 2a heey nach Geese nie ae crea cine lees wee sen 7100 aeaeretere mes S201 teal raters 183 
Other apparatus ...-..----. SESH eos eae been aee nee Cech resene 6236) || casero 1,211 

SWOTewpropenhw~asse=encnces=s-\eoseles acct cy Pont 7 | eee eee 1403805) ||2< sees 387, 115 
(Oui Tan Ferry on aio Ce Re SOs ie Myre SE Cae Re oe bere o eooac man Eenoere | 93; 079) oasaaateee 95, 500 

Motels Soest ee nese eel Saab eoddaae 24,830) |----- 2-1-9) 239.885 |. a oem 891, 639 
| | 

Lake Michigan, Lake Superior. Total. 
Items. —- ib al ft 

No. | Value. No. Value. No, Value. 

| 

WeSSCISMisiM eo) aoe 2220556 6b eceiceeee 30 $94, 450 | 9 $36, 600 47 $155, 050 
REVERT AICS ae since eos aioe yaees Save Steve chavs Ey o{ 0 tetera Pee DOB) lie ateaoee ES GO2! | 23sec asteese 
Tes peas Soc Sh eagle MI ee ae CET an ne TEE at Alor ee | 58, 605 

Vessels transporting -..--.... 2-26. 1 US) = A Seo bs saacesese aes 8 | 25, 600 
AMR Oe oie crete ais oe eee OMS a erm eeeselltem seca etal) o) eiciaiicisetensie 6B lens cae oeoe 
Omit at cee. goo -! Sameer = cio aeicisneecle ate RGB eats 28 Sos cl do Sots cae Saal esa 2, 210 

TROL AIC Ceres ea NR ee a el Lia las Ee 569 56, 710 146 8, 985 1,585 115, 843 
GHso tine Wat CIOS) 2 eo elo aes.ciere eye llamas -te eeteralinceradisintete sem 25 15, 300 49 38, 700 
Apparatus—vessel fisheries: | 

PECUITD GLU OLS yy pa et may amas ererovere am etal 5 OO Esc oc vise allaseaclmaee ee 925 
Gali nets Pokeran = esse isc ccisca mesons 12, 182 78, 894 3, 054 45,904 | 17,458 150, 423 

Apparatus—shore fisheries: | 
Pound nets and trap nets......-.. 518 86, 600 | 158 17, 667 2,703 297, 647 
GUN Meise ee woke se okamisere 8, 874 39, 248 | 3, 100 33, 158 15, 881 98, 307 
BSIM eS eres oe atone occa elaleiclere * 22 BOS. Ose Sot Pac etme 66 3, 746 
IDRC MC tayas cman ena encees seneas 18 240 25 250 514 13, 903 
(BANC SSE 3 ePatas fe aategel ates acti Soll nsimerdcaisice 593m camer fa eee 1,187 
POET AD PA aA IS yan Sejm cte crs clatsicle leit lle cisiecs alse esa ll, eho cretolete 7A ite al eee eee DRT 

BULORG IPTOPCEDYisiae o.oo souin se.eie nie ets lniciae.= a .cloreie 1G) ey ieee eee HL {GBs espace 739, 038 
CASH Cap ial an caer s ee esisicie ois /sielsiseiaaeha-nee ooses G7 POO IE sk ee ener 8d SOON he = sce ate 340, 279 

PRO Gee ese eee estate Seiwa elaisianmaces seem ESB SY Sy Nah aes peg a S2TOBL | eae. scaeren 2, 037, 580 

aInecludes St. Clair and Detroit rivers. 
6 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. = % = - — 

Lbs. Value. Lbs. Value: Lbs. Ee 

Butialoshsnee St. oe oa cei oe tee eae | se oe eee nee acer eee 800 $2 (scene eee | ee eecees 
Cat-fish and bullheads............-. | 21, 724 SOO jae phe crcve Setel| s wetnetroeiere | 155, 826 $5, 444 
Mog=fishs ee seesocs ce hee sce eee 1, 062 Gol ee ieee es asl cease 16,191 297 
LOTS era iasitincin Sisk pelpee cisoell emis ae sear | someemes ae Maeeaeie ceces Wisi ice eel US Pali 58 
Hresh-wateriGvUM wee asc oe See ce 139, 746 715 10, 200 126 47, 426 209 
GenmamiCanp we -ceke: nec) Jacmeeee 437, 335 7, 685 102, 000 1, 812 37,491 954 
Vermin oames ice eetemaaaceeame sete 2, 082 iD \\lsiom ates ceciciale,| eis’ ecokeee ne 1, 144, 094 14, 561 
Perrine sal ted\-forse ais a7 sae ste oll ic ieee eect cae Oe is Meee peteiicicind ereerale mero 3, 496, 233 68,141 
HELIN ge SMOKEG owes. oseeaee eee | scapererteresel hoa] eystenene rae eto |leps ae eerie cine 1 cae are etre 640 40 
PAM SLOTS A Wy Clays los skers clases = eee sl lo lais name mateo mcil ee ce awe ais 5 Sl Scie alan eects ere eeremiatevers 80 2 
Mii OWS cece seem inn Se Semeeon erin seerecie tees] wasteee wee 3, 000 S00} Beem eee eel ees 
Musiceliiin me ae Wee etoile siete tas Sele hee eiayell lene eens 3, 000 405 420 24 
Pikevandyprckerelssireshis cheese ete all's sataccjnieero se | sista cicte ere 20, 200 1,185 | 145, 407 6, 980 
Pikemndapiekenel salted sss toys antics aoe mime ay areca ioe Sotee oeicerae | ret peeeeere 1,610 30 
Pike perch (sauger) .....-5...----- 68, 800 MOBS? |i) Se alse ieee dela Seale See ee Eee 
Pike perch (wall-eyed) ...-------.. 236, 500 13, 296 250, 650 12, 964 1, 598, 674 89, 992 
Rock bass. 3, 700 185 110, 575 38, 236 
SU S0nd le OR ea Seno e bo ReReAosanerede : 8, 725 569 | 34, 047 2,162 
SturseomiCawilartasae seeec acces se ee: 50 45 75 60 | 296 241 
Suckers:siresheesee seeeie snes csces 149, 148 1, 764 82, 900 1,027 | 2,061,578 48, 974 
Suekcenshsal tie dese ee ei ays NS = Sie nhe hs i eee cteetere SNe See ake cic eel neve poe 628, 576 12, 886 
SUE Seis rerateroniciciars oie esis eete Sisel| Saou aoc eee sameaeeeae 6, 500 325 42, 432 1, 066 
Prout aires ta ee ie Sela tsaier cre wissen side esis ere leet oll teereia ca sosiemball e Sialels el ereveyeallicte eustlerseiee 2, 086, 880 99, 386 
PIOUS el A mrs PO ee ais cr Ns STE YP a te I | Pp clea rt we 21, 752 738 
Wihitetbassseeeeee 2 che esate scieect- 1, 909 Blas de ufienecallleiecect Gata lEase een ene Meee eee eee 
IM nite=ti sine stinesiaeeveremee etre eeierse iar 24, 927 1, 888 25, 591 1, 904 654, 362 40, 679 
Wihitestishrsalibede ss Saat cc Ge. 22)| soe seins tee erase cane lascsweres cere octamer 38, 101 1,327 
WWE CSIs eC ava AN ep pok cerca e icvet miata atc | tre ctotere oe cle aie | eles mrotee eel ilar s evoke rennet Siemens cre 400 46 
Watitesfhish "(ome jaw ite sete inccte ciacd eta eeiete ete ais |> cee te seal ace oiale ator | cesar craic 74, 400 2, 672 
Whitefish (Menominee); nMreshisas|ewceriecccsl cee cece isieoeeecce tases clad 116, 700 3, 926 
Wihite-hoiGMienominee) saltedimas|)scsss cess clemeeeeciee tise ceeee coe eee eee 28, 755 1, 321 
‘Velowaperch, itreshe 2) cw <\eciesct ~ sieis 87, 908 900 4, 600 230 1, $11, 002 44, 826 

SCOT) ind ete ed ee ek aa eda ee A 1, 122, 558 a 299 521, 941 21,594 | 14, 455, 209 450, we 

Lake Michigan. Take Superior Total 
Species. P oe 

Tbe Values | Lbs. Value. Lbs | Value 

| 

IBIACKADASS yes epsisioc asm nieise wise wists 2, 930 $270. | eere once -|Leceee ieee 2, 930 $279 
Buti alos sl sadascsacreate ste tec wicltcs aoe wie (le scale wie ee eeimealiaeieieers slsiers joscosbensoan|ecocdd doce 800 2 
Cat-fish and bullheads . 310 J1 | 588 $18 178, 448 6, 332 
MOSES ME Ce eae ctecseeisine occa cal ee aeaeeoeeee | saebeerere eave rete ere) joie | Mere eee 17, 253 303 
MOIS iach me oniciisie ce ecisigeisle seas cise Saistel|io cabins ceidaja| s mete caercrellss ceasiee ssielieeeeimecnre i Pata 58 
IBresh= water Gruss se sc.cee sceice= 32, 900 ADB coalesce sainiecial seenee meee 230, 272 1, 603 
Germaniecarplenias sonst fos eta se 3, 670 2) eee an [aamce oor 580, 496 10, 492 
Hering sires yes see sae aeie oe 827, 667 27,012 208, 611 8,929 | 2,182, 454 45, 574 
Herning salted as... 2-sieeciseees ssa 4,108,300 | 102,379 143, 213 By APA ers 747, 746 178, 692 
Hermingasmokedties sce secsseccanes 2, 650 DADA ERA e aeeeaa| San San soc 3, 290 252 
Mingezorla wer mae aes cee ee 23, 865 EG Pa eehek soa ee ar eva Pts ee 23, 945 | 354 
Ling or lawyer, salted ......:-....- 900 BL Sac Meee ates ectera le ate een renee 900 | 18 
IMU TATNO WS Hae He a SS Ie a2 NT ak SEE Rp LISI a yt [Cee or oa | Ae Se = Sh 3, 000 | 800 
IMISIOMMIMS CUI L eso sc.) soe Seaindioce onl |lsocek Secs al lemei Sea ae Monseoee seed aces cueere 3, 420 429 
Pike and pickerel, fresh ..........- 25, 174 1,115 10, 792 215 201, 578 9, 495 
Pilvevandyprekerel salted is caso .2 Sate eo aisre & cae ell sire rele iesicesel| aie herciele miele all cers eereietaere 1,610 30 
Pil<espe rch (SAWS EM)) cys <cideis etces ws arsins sie micieiare =ileu a wlomts cere se weiss Seeeal| eeaeeis eee 68, 300 1, 988 
Pike perch (wall-eyed)..-......... 134, 918 7,874 29,12 923 | 2, 949, 869 125, 049 
ROC DaSSher SS sae leteerye estes Sica oe a oe | See perclon sent oe oa ewe deca se be keal eis Seo 114, 275 8, 421 
SCUTSEOMER Sos se ciactet Se clsiesie s sticietere 40,180 2, 492 2, 606 160 87, 428 5, 467 
SLUMS OMICAWAAI ao asscaissascrsie ele 1, 454 UAODG a Saeeeer sect meee eee 1,875 1, 402 
Suckerssireshie scien ceceeciee ne sce 558, 512 7, 158 23, 150 463 | 2,875, 288 59, 381 
Suckers salteds 4 enscemancieewees 581, 665 12, 444 1, 400 40 | 1,211,641 25, 370 
SUIMSE See SOAS SS rays mee ete to ene ers ae tl lara se are Roe | Mest crorel cy Vane lsrah eta cts nen tre pene 48, 982 1,391 
Drowtireshie se ece oe weve cnet eeee 4, 084, 836 189, 653 2, 931, 031 110, 929 9, 102, 747 399, 968 
PVOWESALTCONE Lem ecteiste anes cs sea 76,476 3, 280 487, 161 22, 304 58), 389 26, 372 
White DASS eee et car eetesicbis eisiese 100 Guile ae mioe isl | cialis 2,009 63 
White-fish, fresh ....... 648, 547 29, 730 3, 157, 575 182, 284 
White-fish, salted ...... 8, 700 419 169, 013 8, 992 
Wihwte-tish* srmokedty. Sines eae a UA es SOM ay ae oe MB Oalllseraeisciemaeset leeciomicns mers 350 35 
WWahiGe=fish Cawaan seco oye es oie Da Suey ae Nb oka osc llfereiass rayapate a teeatal| ehareictersusra rete 400 46 - 
White-fish (bluefin),fresh ......... 231, 200 9,580 | 1,689; 669 47,952 | 1,920, 869 57, 532 
Wihiteshsh:(blwetin)) salted) sey 6eay Sone soe eenlns oc ceees 33, 423 1, 309 33, 423 1, 309 
White-fish (bluefin), smoked....... 3, 090 300! | onsets Seeeellsewits cece 3, 000 300 
White-fish (longjaw) ........--..-- 186, 505 7, 809 11, 967 199 272, 872 10, 680 
White-fish (Menominee), fresh .... 45, 959 1, 356 223 7 162, 882 5, 289 
White-fish (Menominee), salted . 75, 625 SNQGDi | |Geletecine aa eallesecistelalsicte 104, 380 4,586 
Wellow pereh, fresh .....2..25.....4 287, 442 7, 060 10, 165 101 2, 251, 114 53, 117 
Yellow perch: salted 2225222222. o2- 6, 528 (Cal SECIS cer) Maer eek nore 5, 528 87 

Nog LS IRR ee Ge ee a aN 18, 268, 476 | 500, 661 6, 240, 373 221, 920 | 35, 608, 557 | 1, 223, 792 

aIncludes St. Clair and Detroit rivers. 

x f- 

————— 
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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 fisheries of Wisconsin in 
1908. 

Sein on Lake Lake | 
How employed. | Michigan. | Superior. Total. 

Oni shin pay Csselarae temas aon vel aielolan sins wee eeisic setae sisSte acinar 168 96 264 
Oniiransportinis: Viesselsy acerca aecmccsencaeiemcinicte ao Memislelccrste alains forsntctels eiejatelels 6 6 
PESOS WISH CMOS eae ee clea ares Sayre Seiele icra: see Se ee ee ones lems e rerevelere 1,041 150 1,191 
Shoresmen ss. ee ete o eens eniss SOC DOSER E RE Con SAREE BUS SoceeDaenone 148 27 175 

SUGIG) sedbecbaocbeadcd Htoac Coen RE BAUR OE SO SCC CU ES DST BesOAnAEEAcee 1, 357 | 279 1, 636 

Table showing by lakes the apparatus and capital employed in the fisheries of Wisconsin in 
1903. 

Lake Michigan. Lake Superior. | Total. 

Item. - — —}- 
No. Value. | No. Values sli Nos Value. 

Wesselsifishin pao. 5 siscisecetee/ ecm cr 32 $85, 300 10 $30, 600 42 $115, 900 
PROMO Ae Me Parco eciacin seas 4980 |) --ceeeieees- CAN Spncaccoesss G99 si eerie 
(Onin Cas ARRAS Seance Se amare pent aicatesee UI aa Sea bades OOF i ese paree 28, 584 

Wessel skiramspontiia gy sn i-\-ciereis= (rere sia linea eleieicce Ire jsjagefeiarctel Saja 1 7, 000 1 7, 000 
PPONMAO aes soso ae ele ae ac Saeed Wesses meee |ooecimeniociees BTS re nsmecieenine DH bi ee ec 
OTH a i See ae OAC ieee esa ARSE cree se (eet ae yes cela es ee MAG94s: ahs see ee 1, 094 

IBOBtS hada sececsie coc c eee clsicies osc 652 76, 626 80 4, 358 732 80, 984 
WAU Chess atte ws onsae sweeeulotc ese nee \crcte'os area 6 4, 150 6 4, 150 
Apparatus—vessel fisheries: 
Gilles esse neaceclasee jemicne bese 13, 660 77, 432 1,385 17, 346 15, 045 94, 778 
MIME Sheer o nee tae eecbisinerei ase sll: tiers kiaerepete LS D5 Wists steers steel sercroe ere cre mieel| Soe recieese 1, 155 

Apparatus—shore fisheries: 
Pound nets and trap nets.......- 443 107, 340 56 9, 726 499 117, 066 
Guilllmetsee issn tee sete elecioeets 57,342 | ~ = 1, 288 12, 492 12, 184 69, 834 
Fyke nets H OL SOU eS seeiceee el eect 2,526 31, 891 
SCUNGS - se acmiee eect cee 1, 495 8 335 27 1, 880 
NGIMNES EE os poe moc e etiam sete DAT ll eee eras 6 ors 1 eaaesonee 1, 582 
Gran yfshi pots: - cease qaace= ee ae see 4,560 M1 OO)a||= tes ers tellle creeps ate coe 4,560 1, 100 
OCHEriapPALAbUS: <5 2 \)ie)-lareereiciccies| sso see aieicie COUR Been saness| seas cesbendallataaccccsc 480 

SHOTCIDLODCLUY coarse cine oeensie seco ueeincimeres AL AG2D | sero arenes 42300) eae cee 189, 991 
Cashtenpital ps a. saenj-aces cancion ceclese~aceces GoRO00 | Fe5 ooce ee 33, DUO bemeaeee ae 99, 060 

TROUT ina Se SEP SHEE eS el ae eg 644084a\ eee PROG | es eset 846, 369 
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Table showing by lakes and species the yield of the fisheries of Wisconsin in 1903. 

REPORT OF THE COMMISSIONER OF FISHERIES. 

Lake Michigan. Lake Superior. Total. 

Species. ai 
Lbs. Value. Lbs. Value. Lbs. Value. 

TENE OLISCE SS ao. qneeee Geese er ener 2,627 $213: | asectece- een eeemoeeee 2,627 
Cat-fish and bullheads ..........-..- 63, 750 PAA Ail Rec etal amcrer cia 63, 750 
AE SJ ccc se SRA ects ep gal heey 177 UO eee eee fal ye eee 177 
GenmaniCaEp ses nas seen see ese 501, 890 ODD eee Co a cre cel | oe ge 501, 890 
Hemming Aireshisee tcseccese sac ool se 3, 376, 540 74,898 | 3,001,982 | $18,074 | 6,378,522 
(elemrime salted oe siacee nis venioeme 5,378,800 | 137,784 44, 043 796 |. 8,422,843 188, 580 
EIN eTOLAaWieles + ia siaciomce osu See 79, 920 S10n Caceres tae eee 75, 920 : 
Pikeand pickerell. -:..-.<j-0 esa 65, 845 4, 080 74 3 65, 419 
Pike perch (wall-eyed)) .-....-. 5... 81, 525 3, 887 64, 704 2, 528 146, 229 
BLULPCOM = Sie tee cea oe ais 10, $95 691 10, 581 405 21, 526 

(Chi ats) Wee Sea ere 49 Se aemee ae 60 BLO ese eet] Ip ear ee 60 
Suckers, fresh... 1, 561, 609 20, 109 25, 399 261 1, 587, 008 
Suckers, salted 202, 100 5,287 183, 347 2,159 335, 447 
Trout, fresh..... 4,595,416 | 221,840 979, 265 37,417 | 5,574, 681 259, 257 
MBSR IF) 21H eY PER som go co ep 17, 400 939 68, 598 2,160 85, 998 
Prout) Steelhead... kets ce ole cela 160 Ge muse oie ines eet ere 160 
WihtbesDASSE --i4 Jo esaoas see ea ec tears 300 ONG acem ieee Nese 300 
Wihite=tisin frestt. ja2<.. 2s osssecec sens 42, 979 3, 064 98, 339 4,224 141, 318 
Mnite-tisliealitteds Ue occas = secs cal ete ats setae [emesis eae 30, 569 1, 087 30, 569 
White-fish (bluefin), fresh ........- 400, 464 14, 982 180, 254: 4, 841 580, 718 
Wihntestshic(bliwefim)))) Salted’ so. scl aaenr asmeeealemmecteanc 7, 806 247 7, 806 
Wihitestishy (Lom sy aia) 22-2 == ctis- serail her cee | ee erer rete 143, 577 2, 356 143, 577 
White-fish (Menominee), fresh .... 73, 879 ZA0UDE | 32 cewekee oe teeeee eee 73, 875 
White-fish (Menominee), salted... 68, 800 SF ROE | eeeyneesge eye ere eee coe 68, 800 
Wellow pereh: freshie..222 6644. 5.52 2, 622, 315 BS GAGs II, 2 ttelateis, hes. = | sisters che ee 216227 S05 
Yellow perch, salted: ...-cj-0 cae an 15, 600 DAE hee Se sso ally aercceretete 15, 600 
(Granpaw x a seecis cares on teneeal oeeciace 244, 464 1 B97. lee tercicatae © mal starsat 244, 464 

PO teases anpeeree aa seca 19,403,111 |, 555,469 | 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 1903. 

How employed. Pte 4 ore Total. 
i} 

(Oho Wesel ils aot af eee dian sao cegd a AGhao ancbarc aon soneaKoddo sSsaaenabesc 8 | 132 140 
OMISVESSELS EN AIIS POLE 2 210% Sacto cists cesieiwtayare Slava © os wisbeieicleieterereetoiaeveresereielercleteeiainiets el eee a 2 
MESHONCMTBMELI CRS arse cece et nacase ce siete See cio mee nicteiseters miele lctese ore mielarsere 340 744 1,094 
SAO SHOVE: A SER aA aE A ons RAR case aces or comues manos Sepachasae dss 28 141 163 

POU Pcamesccee cles a2 cease cece cess a= cioe tesa Sabee recente 378 1, 017 1, 405 

alIncludes St. Lawrence and Niagara rivers. 
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Table showing by lakes the apparatus and capital employed in the fisheries of New York in 
1903. 

Lake Ontario.a Lake Erie. Total. 
Item. 

No Value. No. Value, No. Value. 

Viesselaishing s.<2 2 eee smaneenau cn eetacnenes 2, #4, 000 22 | $73,100 24 77,100 
MOUNTS O* d=: aae eee tiae sae ales Osteo scene lees DO eee ioe 416 snc een ose 4360 | 22 ee eee 
OuUtht: sec so Ssscsistonicen sasiee sav cbc se cece leoesecee DLO Reece ce L2s815i asco ee 18, 325 

‘ViGSSelS branSpOrbin Ove. no ssscteeeces ccmcscce eens 1 AOU WN Se eectess\|recccemioes 1 4 
MONMB EB pee eras coho cee eens aoe see DA diate aie slocillaw se, srersialles iistelalene 14 SoCs 
OUCH GMA eae Sassi wars was eens iateebiviewin,g osts |eieinie Se ce HOVE ceaseless ek ee ee ee 50 

ROB TSE Asean aes ac emote Semone come cise semeee 226 7,497 52 2, 325 278 9, 822 
Gusoline boats ta.caa. ccc eeec ence ceeosanis be cine 5 3, 000 18 12, 259 23 15, 350 
Apparatus—vessel fisheries: 

Gillin Giste ses eee eee ese eels ee leeisise 620 2,920 | 6,366 32,775 | 6,986 35, 695 
Apparatus—shore fisheries: 
Pound Mets aval trap Des. al eal oe wile sais =i 176 9, 945 23 3, 900 199 13, 845 
Gillette eee as eis becidese marae e sets 1,176 10,942 | 3,338 26,970 | 4,514 37, 912 
MYVKG Met mee eee ate aa| eros seeiseiasicnicces 509 TW GIB ees soeeleme aes 509 7,161 
DEL CS teccee secre ace sees ann cciosece seafood 8 2055 Sock Sis ma|| seme 8 205 
TIMES OS as Meee cee eens stom cinls cisisla satsiers wtelsisiel|[caiemiere oe O26! eoteeceue F191 ere 2,717 
SSM os cece sce oqoce ven badac conse gEoocenes| MAbecons UG popsecac |e Bessel backs 16 
ISM SPIN CIT ES era myastapelesiclaieieletelas «(aii nase allo 6 WUD Noacaecadl non socnce 6 600 

Hhore Propertivesn ccs: esse sacs access cess see se |eelseisisate 235220) | aae cae 1472 9302 peace ee 171, 150 
Wash chpitaleeecccee sae teak cesses cote oercsioes wsc|eiclsie sese 295000! |e aaa= eri TY 2005 | eee 186, 250 

MOG Seco ac cee sere steele sce cts wiasiosaieccesiee/sseai abies case TD esccieerce 470 606n eee cee ee 571, 598 

a Ineludes 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. 
Species. 

Lbs. Value. Lbs. Value. Lbs. Value 

BIA Cke Basses sac wae aoe cece 28, 335 $1, 813 4, 825 $387 33, 160 $2, 200 
Cat-fish and bullheads-..-..-...-.. 349, 224 12, 903 2,571 108 351, 795 13, 011 
Melseeawesee ee ccsescsee ease nee 73, 595 AY 5334 anne Aneto Nl eye tere 78, 595 4, 233 
Hresh=water Grom 2. -sese-ncc acess. 4, 300 86 800 12 5, 100 98 
Gemmianicanpy ress c-senec cece eae 16, 320 432 | 21, 560 417 37, 880 849 
Rernm bee negiige Seret cee cectoe cece 105, 315 5,170 | 1,505,324 58,232 | 1,610, 689 63, 402 
PENS seo lbeGi ace sc ces eesconss ces er 16, 000 G40 See tee Shaleocmaeeeee 16, 000 640 
TIN PKOTMAW VETS: cae arnenenn cere os 600 I Mae ooaedosas sel Sacaeonas 600 18 
Pikeind pickerels ess shee e- 31, 359 2 OBO: eee e callncee mma 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, 625 650 21, 366 910 29, 391 1, 560 
Prk emerchy (SHUM ENR sas ene <1 oe cclee esis cle were asl] slieisiaists =z. 7, 000 490 7, 000 490 
ROCKED ASS ste oc cece oe cmteicc aaa 22,119 3821 | 500 6 22,619 327 
Sturgeon 213, 590 11, 504 2238, 110 16, 897 436, 700 28, 401 

Caviar 12, 505 6, 897 4,712 3, 932 17,217 10, 829 
HUeMers ee... sweeten) Soles 99, 060 1, 809 60, 588 1, 245 159, 648 8, 054 
SUMSSHMEE Coase cence 34, 089 482 1, 200 8 35, 289 490 
REO Wheres sehioa scans = 4, 050 279 13, 039 714 17, 089 993 
WiNTtEdbaisSitee ccc. acne seca ances 2, 000 40 | 500 6 2, 500 46 
Witite-GShiasce aces hee a Ge once 25, 384 Del?) 52, 247 4,025 77, 631 6, 147 
Mellow ipereh.ceesece ste seeene sacs 132, 165 4, 271 26, 616 918 158, 781 5,189 
On 20) 24) Ge Sirs inhale Age Pee 500 ZOU 5 satate Sictorersioa fas eee sae 500 250 

Ota sesso ceases eee eee = 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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