REPORT OF THE DIVISION OF STATISTICS AND METHODS
OF THE FISHERIES.

By Hucn M. Ssitu, dssistant in Charge.

The work accomplished by the office and field forces of the Division
of Statistics and Methods of the Fisheries during the year ending June
0, 1895, is outlined in the accompanying report. The subjects noticed
are the general field investigations, certain special inquiries, reports
lsfued, and a number of minor topics.

_Phe available field force consisted of five regular agents and threc
‘_)ﬁ‘Ce assistants who were detailed for field duty. In the special
"Quiry on the menhaden industry two temporary aids were employed

Or several months.
" he regular appropriation for carrying on the field inquiries and other
ork of the division was $3,500, This sum was supplemented by an
Allotmeyy of $110.02 from the general appropriation of the Commission,
m‘e cost of the field investigations was $3,243.50; salaries of tempo-
1?{; z;;sistan’cs aggregated 8207, and incidental expenses amounted to
THE GREAT LAKES.

ca,fln my previous report reference was made to the, inauguration of a
of t"{lSSvof the fishing industry of the Great Lalkes. The completion
. _h}s investigation was the principal ficld work carried on by the
ellVlsmn during the year. Six agents were at one time or another
Uployed in the field. The canvass was brought to a close in Novewm-
€. The assighment of agents to the various lakes was as follows:
o .HA. Wilcox and T. M. Cogswell to Lake Superior; Ansley Hall and
- 4. Stevenson to Lake Michigan; W. A. Wilcox, T. M. Cogswell, and
L;i.k . Steven§orx to Lake Huron; W. A. Wilcox and T. M. Cogswell to
Han@tSt. Clair, §t. Clair and Detroit rivers; L. E. Race and Ansley
and 0 Lake Erie; W. A. Wilcox and C. E. Ingersoll to Lake Ontario
¢ St': Lawrence River.
et:i(; 11‘Quirigs .related primat:ily to the calenda? year 1893, for which
Secuy 0(;1 statls.tlcs were obt'funed; but‘ much 1}1formati011 was also
ing ::t regarding th_e com}itwn of tho industry in the years interven-
agent Wween the two investigations. The ret'ux-ns submitted by the field
"esults hi}ve been compiled, and the following data show the general
S of the canvass.
93
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EXTENT OF GREAT LAKES FISHERIES IN 1893.

The fishing industry of this region, as shown by the inquiries of
this division, in 1893 gave employment to 10,180 persons, of whom 1,156
were engaged on vessels, 7,465 in shore and boat fishing, and 1,659 in
various other capacities.

The aggregate investment in fishing property was $3,899,270. This
represented 197 vessels, 3,833 boats, 104,983 gill nets, 3,743 pound and
trap uets, 2,449 fyke nets, and 117 seines. The value of the vessels was
£855,729; of boats, $209,041; of gill nets, $670,572; of pound and
trap nets, 8802,078; of fyke nets, $43,668; of seines, $10,735; other
apparatus, $17,492. The shore and accessory property connected with
the industry was worth $2,087,455; the cash capital was $1,112,500.

The catch amounted to 96,619,671 pounds of fish, having a first value
of $2,270,618. The quantity and value of the yield of the principal spe-
cies were as follows: Lake herring, 35,740,916 pounds, $536,238; other
whitefishes, 10,327,093 pounds, $393,511; lake trout, 16,279,953 pounds,
$603,789; sturgeon, 1,426,584 pounds, $50,438; pike and pike perch,
14,943,948 pounds, $410,1t3; yellow perch, 8,641,311 pounds, $130,970;
suckers, 5,224,663 pounds, $58,607; black bass, 215,031 pounds, $12,395;
catfish, 1,063,134 pounds, $31,525; carp, 659,347 pounds, $16,980.

The condition of the industry in each lake is given with some detail
in the accompanying series of tables. Lake Michigan isshown to have
had the most extensive fisheries in 1893; in the items of persons
employed, value of apparatus and number of boats used, and value of
catch, it surpassed any other lake; in the yicld of whitefish, trout,
yellow perch, and several other fish this lake holds the tirst rank. Lake
Erie, which heretofore had ranked first in all major particulars, still
precedes Lake Michigan in the total amount of capital invested and
quantity of products taken; the catch of lake herring, black bass, carp,
catfish, wall-eyed pike, saugers, and sturgeon is larger than any
other lake. Lake Huron has the third position in the matter of fishing
population and quantity and value of products, but is led by Lake
Superior in investment. More suckers are taken in Huron than else
where, and in the yield of trout and catfish it has second place. The
order of rank of the other lakes is Superior, St. Clair (and tributaries),
and Ontario.

Table showing by lakes the number of persons employed in the fisheries of the Great Lakes

in 1893
o Supe- | Michi- ©ost, L. ! Onta

How cmployed. rior. | gan. Hurou.l Clair. Erie. - “pi0. i Total.
On vessels fiBhINgE .ceereeeveiniienian. b4 421 | 74 81 408 |........ 1, 063

Oun vessels transporting. ... ceees 26 15 8 ..., 38 ]
In shore fisheries.............. 663 | 2,001 757 454 | 2,460 221 7 4UJ
On sbore, in fish-housos, otc... 133 51| 105 67 0649 14 1,559
Totaleceeeineiceaeccerernrcnacacenan. 016 | 3,928 ' 944 520 | 3,022 241 | 10,180
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Table showing by lakes the apparatus and capital employed in the fisheries of the Great
Lakes in 1893.

Superior, Michigan. | Huron. l St. Clair.
Itoms. —— - [ ; — ;
No. \'ullw.: No. | Value. No. : Value.| No. | Valuo.
| . . ,‘_____. . —_- [ —
V?’?:ﬁlla fIBhINg ¢eveenrenienennnns ‘ 13 [$64, 530 il gm0 13 854,150 0 1| $7,000
age. .. 1 300,13 [........1,33009 |l 343 | .23
S)uttit.[':. _____________ 49,044 |....... 114,259
tasels teansporting. . o400 | 4 | 2150
ngxtxis,fugo... reeeeeaeiee..| 448,98 ... 4671 |o...... 05 47.55 j..... e
.o h P31 I o
2‘;:‘]}:” ©OT4,617 505 31,345 i
whratus, ve ! i
(_nll nets. .. .- 30,932 . 218,856 2,304 © 30,713 -
ot lines 66 1,125 :
ll‘;;‘l“:tltls. shore fisleries : . |
H ne 23, 3 113, 22
cito. e TR |
l‘\o'“hd nets and trap nets. 785 | 181,385 '
L?u]i“ nets ... ... 2 1,458 | 17,970
8 and apears . 5
Crawfal ¢
2 TR DRI ATSPRIN
B Iu:-l(; nets. .. P8-eee e
DPropert, 0, 512 .. |
Chsh capata) ... 0100000 | 59, 600 OSSO 42,500 |
Total ... iereeeeeeeeen e 520, 024 |.. |2, UG3, 497 isu.’x,mo
| |

Ontario. Total
Items. —— ———— e -—- Rl
— ) No. No. Valuo. ‘ 0. Value.
Veanely fighing. . ! 176 © $652, 460
101lnn P 4
Oupbage...7. . . . 2,794.42 L.,
utne L , 26, 500 : 107, 956
()‘l»ﬁnn 28, 400 ‘ 80,750
e A JOSRORE RS T
Appiratis Lo - : 209, 041
Sllmets., ... 20,584 | 08,560 |.eiiiiiiiiiiiiiiiianns 410,235
1,1
260, 337
10,735
802,078
43, 668
10, gzil)
Sl}«’»‘rﬁ oty .. 5,177
Casly Jroperty. 2,087, 455
tupita] 1,112, 500
Total .ooeitin e 6,890, 270
\

Superior. Michigan. || Huron. ! St. Clair,
Species. - | —— | | JE———
— Pounds. | Value.; Pounds. ! Value, ' ounds. anluo. | Tounds. | Value.
S — P PP DU — LJE—— — (RPN R R
Ragy : : i |
Cary, 777 0ee e ceeen 4 #5 45,303 | $2,100 | 28,108 | $007 | 29,631 | $1,020
Catiiny, O IO SR 2,200 88 iiiiee... IR P21,564 411
erring N PR leveeennn 77,430 | 1,761 | 100,476 | 2,246 20,510 | 1,144
Lirg o) - .| 7660; 2727 "7, 701 111,108, 737 (217, 430 | 2,758,628 | 47,462 | 140,112 | 1,821
Perg), 1Wyers . 1000 0 321 160,603 | 2079 |l
Pike ygdinisssrsaeeens teeenvenaejenenseass 3,451,503 | 66,203 | 1.758,470 | 15,600 i 704,002 | 10,031
Sturgogy, 1RO verch ...\ 130,003, 4,620 | 711,847 | 28.362 | 827,810 [ 33,852 524,319 | 2223
Suckepg. 7770 ] Tc2us2 ! 1,167 811,780 | 8,570 ! 79,5634 2,045: 54,108 | 2,107
Troyg, .. °" | 118,445 2,150 | 1.690, 769 ; . 23, 09 3 1,858
Trout” ciaee [3.745, 519 |122,380 | &, 216,920
Whitafiscow ..| 000603 | 18,675 ...........
Whitefigp' SPMMon ... |2, 782,270 | 93,672 | 2,330,060 | 98,432 | 1,178,271 | 46,007 ; 60,950
Whitafia) blustin. .. 36,818 | 1,326 | 1,608, 130 | 45,126 USRI
Whiggqor Jonginw ... ‘ 482178 | 10, 273 .
Other figp” MeNoMinee ... 42% 323 | 11,437 , 9!
-------------- . 58, 143 | 4,875 15,043 164 . 5,105 71

Total ... . s 8, 000, 927 i2:,2,107 |30,747, 755 828, 611 :12, 064, 338 306, 381 1,814,311 i 46,030
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Table showing by lakes and specics the yicld of the fisheries, etc.—Continued.

Erie. Ountario. I Total.
Species. = e e e bl s e s

Pounds | Value. Pou nds Value. | l’ouudn Value.
312,188 | $11.864 59,223 $2, 405 474,048 | $18, 400
635, H83 16,481 |.eennnoaaii il 659, 847 16, 980
776, 993 23, 608 69, 716 2,765 1.063, 134 ° 31,525
20,031,076 | 260, 268 52,111 1,466 35, 740, 916 536, 238
32,127 R - R e 192, 630 2,784
2, 504, 933 35, 595 131, 3563 2,641 8,641,311 130, 970
12,529,515 | 312,760 216, 745 8,317 14,843, 848 410,163
793, 800 31,472 125,293 4,087 1,426, 584 50,438
1,300,857 ; 14,855 47,651 745 b, 224, 603 58, 607
203, 132 9, 004 6,204 275 15, 673, 350 585,114
Trout, 818¢oWet ccovveanoalioeeneeaannat . . 606, 6 18,675
‘Whitefish, common ...... 1,282,410 7,629, 341 321, 153
Whitefish, bluetin ....... 1,734,948 4!!, 452
Whitcfish, longjaw ... 495, 065 13, 250
Whitefish, menominee . 467,730 12,656
Otllorﬁsh................: * 1,505,711 1,045,444 17,213
Total ...... PR 42,068,325 | 805,979 928,015 31,510 96, 619, 671 2,270, 618

* No woights shown for turtles and frogs.
COMPARATIVE STATISTICS OF THE GREAT LAKES TFISHERIES.

The information collected in this canvass makes it possible to show
by detailed statistics the extent of the Great Lakes fisheries at four
different periods, viz, 1880, 1885, 1890, and 1893. In the following
condensed table the prominent features of the fishing industry of this
region are shown by lakes for each of the years named.

The aggregate statistics sbow tbat in 1893 more persons were
employed in this branch than in 1830 or 1890, but less than in 1885;
the capital invested was greater than in any pre vious year; the quan-
tity of fish taken and the value of the catch were more than in 1880,
but less than in 1885 or 1890,

Comparative table showing the extent of the fisherics of the Great Lakes in 1880, 1885,
1890, and 1893.

. ; Persons employed. Capital invested.
Lakes. R e A Bt
' 1880. 1885, ; 1800. 1893. 1880. i 1885. 1800. 1893.
Superior...... 414 914 . 653 916 | &81, 380 | $427,933 $366, 682 $529, 024
Michigan . 1,678 : 3,879 2,877 | 3,028 651, 185 1, 757, 831 1,437,224 2,083, 497
Huron.... 470 892 . 726 : 044 103, 730 385. 349 408, 858 603, 700
St. Clair 356 ° 272 ;611 529 40, 580 251, 081 211, 145 240,076
Erie .... 1,620 4.298 ! 4,482 | 3,622 515, 100 1,562, 138 2, 810, 302 2,508, 842
Ontario....... 612 ! 600 i 389 241 54, 060 135, 749 123, 533 I 56,131
Total .... ‘ 5,050 - 10,355 9,738 . 10,180 1,345,075 I 4,520,081 .  b,362,744 l 5, 899, 270
. i | .
‘ T Products.
Lakes. 1880. 1885. 1800. 1893.
i J R I, e
i Pounds. | Value. | Pounds. i Value. Pounds. | Value. | Pounds. | Value.
——— | | e e
Snperior 3 816, 62.) i $118,370 | 8,825,980 | $291,523 | 6,115,002 $220, 968 | 8,006,927 | $252,107
Michigan. 668, 400 123, 518,148 | 878,788 | 20,434,260 830, 466 |30, 747, 755 828, 611
Huron 195,277 |11,457,170 | 276,307 | 10, 050, 381 ! 221,067 112, 004, 438 306, 381
§t. Clair ‘1, 800 02/ i 36,273 2 185, 795 40,103 | 2,084,571 | 73,577 | 1,814,311 46, 030
Erio .... 20,087,300 ' 474,880 51,456,517 i1, 149, 090 | 64, 850, 873 ] 000, 505 |42, 968, 325 805, 979
ontario....... | 3,640,000 ; 159,700 | 2,308, 460 : ,800 | 3,440,448 ; 124,786 028, 015 31,510
Total ..... 68, 742, 000 1,652, 900 (99, 842, 076 2,691,860 (113, 898, 531 2,471,768 |96, 619, 671 | 2,270,618
| | ! i
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The figures giving the catch of the principal fishes show marked
Variations in the different years, and are very suggestive when inter-
breted in counection with the methods employed and the kinds and
Quantities of apparatus used. It appears that in 1880 the whitefish
(Coregonus clupeiformis) constituted nearly one-third of the catch, and
Was by far the most important fish taken. Each subsequent year
Showed a marked decrease in the yield, until in 1893 the fish consti-
tuted little more than one-tenth of the output and was surpassed in
Quantity by several other species. In 1880 the lake herring (Coregonus
artedi) ranked next to the whitefish in quantity; in 1885 it was the
most abundant fish caught, and in 1890 and 1893 maintained the same
Dosition. The catch in 1890 was larger than in any other year; being
Dearly double that in 1885 and more than a third greater than in 1893,
The sturgeon (A cipenser rubicundus) was more important in 1880 than
It any subsequent year; from more than 7,500,000 pounds in 1880, the
Catch fell to less than 1,500,000 in 1893, this being one of the most
I10‘teworthy changes in abundance that has occurred in the fisheries of

18 region. The output of lake trout (Salvelinus namaycush) increased
from 6,800,000 pounds in 1880 to nearly 16,300,000 pounds in 1893; the
Cateh in the last three-years for which figures are available has shown
“? marked change. No separate statistics for such fish as wall-eyed
Dike, yellow perch, pickerel, suckers, and black bass are at hand for all

€ years in question ; .the aggregate catch of these and all other species
Was about 17,000,000 pounds in 1880, and over 32,800,000 pounds in
the Subsequent years, the yield in 1893 being about 2,800,000 pounds
?eSS than in 1885 and 1890. The following table shows the fluctuations
10 the fish product of the Great Lakes in tho four years named:

Con, ; . ; , . o 8
wn of the yield of the fisheries of the Great Lakes in 1880, 1885, 1890, and 1893.

{10 | 1ss. | 1800, 1893.
Specios. ! ) S
Pounds. | Pounds. | Pounds. Pounds.

Horrj

Sturan 15,907,517 | 25,860,458 | 48,753,340 | 35,740,918
Trogg o2 T55T.983 | T147.042 | 4,280,750 | 1,426,584
Whitegia), " | 680,600 | 12:586,605 | 12,890,441 | 16,279,953
Othey Jsh 21,463,900 | 18,344,004 [ 12,401,335 | 10,327, 093

. 16,048,600 . 35,804,307 1 35,003,647 § 32,845,125
Total 68, 742, 000 | 09,842,076 | 113,808,531 | 96,619, 671
|

th'(];n:le' following table, based on the preceding, shows by percentages

ifferent ranks occupied by the several species at different times.

" ¢ decline of the whitefish and sturgeon and the rise of the lake her-
ug, trout, and minor species are clearly exhibited.

\

Species. ‘ 1880. 1885. 1890. / 1895.

|
, 3| 25.01 | 42.80| 86.99
00! 7.16| 8.77 1.48
o] 32.61 | 11.32| 16.85
2 18.37 10. 89 10. 69
. 35.95| 31.22| 33.99
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LAKE SUPLRIOR.

The importance of the fisheries of this lake depends on the catch of
lake trout and its deep-water variety, the siscowet. These fish in 1893
coustituted 54 per cent of the quantity and 56 per cent of the value of
the yield. The only other species of noteworthy consequence is the
common whitefish. Superior is the ouly lake except Huron the fish-
eries of which have undergone a general advauce siuce the last inves-
tigation. Further developments may be expected with the increase in
population and transportation facilities.

The run of trout in 1893 was very good, and the catch largely exceeded
that in 1890. The inerease was in part due to the more geuneral utiliza-
tion of the siscowet, which had previously been neglected on account
of its extreme fatness. The whitefish fisliery seems to have reached
its height in 1885; since that time the product of the fish has dimin-
ished, and in 1893 was smaller than in any of the previous years
(except 1880) for which figures are available. The fisherinen. in 1893
devoted considerable attention to the capture of species alimost wholly
neglected ten years before, such as herring, suckers, and Iing. In 1880
the catch of all species other than trout and whitefish was only 3 per
cent of the product, while in 1893 it constituted 12 per cent.  Sturgeon,
while never specially abundant in this lake, are getting scarcer, and
between 1885 and 1893 the catel decreased nearly two-thirds,

The following comparison shows the results of the Lake Superior
fisheries during four years:

Comparison of the yield of the fisherics of Lale Superior in 1880, 1885, 1890, and 1893.

e U A A LN
Species. R T J—
Pounds. ' Poumls. ! Pounds.

Herrving 34,000 , 324, 680 ‘ 109,121
Sturgeon. B PPN .. 182, 760 47, 482
Trout.... - 1 3,488,177 2,614,578 }
W hitafish . 2, 4.571 W47 3,213,176
QOther tish.. . 258,416 42, 8.‘1:" |

TOA] cevnn e eae 38166251 8,825,080 | 0,115,002 |

TOtal Vall® . counenvee i iiinanaat $“-8.1:'7U ,”—$‘291.523 o $220, 968 -
|

LAKE MICIIIGAN.

The most promninent features of the fishing industry of Lake Michi-
gan are the large fleet of vessels engaged in the gill-net fishery, the
extensive pound-net and shore gill-net fisheries, and the very large
yield of lake trout.

The trout constituted more than one-fonrth the total catch of all
gpecies, and its value was nearly two-fifths that of the aggregate output.
More trout were taken in Lake Michigan in 1893 than in all the other
lakes combined, and the value of the front here canght was nearly one-
seventh that of the entire lake fisheries. This fish was obtained in
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slightly smaller quantities in 1893 thau in 1890, but the run in the
former year was much larger than in 1830 and 1885. The whitefish
catech was about 11 per cent less in 1893 than in 1890, The common
f"hiteﬁsh appears to be rapidly decreasing in this lake and its place
18 being supplied by other species of the same family, more especially
the longjaw, the bluefin or blackfin, the menominee, and the lerring
or cisco. The latter underwent a noteworthy increase in commercial
lnportance between 1890 and 1893, the output increasing 84 per cent
(from about 6,000,000 pounds to over 11,000,000 pounds). Sturgeon
Wwere taken in only one-tenth the quantity in 1893 that they were in
1880, The diminution in abundance of this valuable fish in the past
fj‘W.y sars has also been marked in this lake as in other members of the
shain,

The general condition of the Lake Michigan fisheries in 1893 was
8’?0(1 as compared with 1890. The increase in the production was over
4,-350,00() pounds, while the value of the catch decreased about $1,800;
but,. as has been shown, this was accompanied by a large increase in
ﬁShnlg population and apparatus. 'The following comparison shows
the results of the fisheries of the lake during four years:

Comparivon of the yield of the fisheries of Lake Michigan in 1880, 1885, 1890, and 1893.
— - — —_—— —_— e —————
Pooagse. | owmss | 1sw b 1803,

1

Pounds. | Toundas.
6,082,082 | 11,198,717
046, 897 311,780
8,364, 167 8,216,920
b 455,079 4,833, 691
5, 686, 041 6,186, 647

Species.

Tounda.

. Tounds.

|
3,050,400 | 3,312, 493
3. 839, 6V0 | 1, 406, 678

L 450 6,431, 208
12,00, 400 8, 682, 986
1,562, 025 3, 684, 693

23,141,875 © 23,518, 148 | 206,434, 266+ 30, 747,755

T $008, 400 ‘ $§7§7_s§'|~ $830,465 | $828,611
_ i *

* Includos common whitefish, longjaws, blackfins, and monominoeos.
LAKLE IIURON.

The fisheries of Lake Huron in 1893 showed a larger general increaso
O_Vef' 1890 than those of any other lake; the advance occurred in the
Shing population, the quantity of apparatus used, the quantity and
Value of the cateh. That the augmented yield was not due solely to the
Mmcereases in fishermen and appliances but represented development of
atent resources is indicated by the fact that the average quantity and
Value of the catch per man and per apparatus was practically the same
€ach year, Thisis in marked conirastwith the conditions in some other
Parts of the Great Lakes basin where the maintenanco of the yield has
€en due wholly to the employment of more persons and apparatus.
he principal changes in the condition of the fisheries of this lake in
ingf?fha-s compared with 1890, were the incrgused number of vessels u§ed
N shing and transporting (7 in 1890, 15 in 1893), the moro extensive
Wployment of pound and trap nets (731 against 551), the marked

Iuerease in the yield of trout, amounting to 128 per cent, and the large

179
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decrease in the sturgeon and pike catch. ‘Whitefish, herring, and
other species showed little variation in abundauce. The average price
of fish in 1893 was about lhalf a cent per pound more than in 1890,

The product of this lake in each of the four years for which statistics
are available was as follows:

Comparison of the yield of the fisheries of Lake Huron in 1880, 1885, 18450, and £8Y5.

1890.

1843.

I 188,

1885,
Species. [T T e e .
Pounds. . Tounds. , Pounds. Pouuds.
fome — e - [

HERTIng - e e eeeieneearenaaaseneeaarecaennnannns 246,800 | 1,205,650 | 2,514,551 | 2,738,628
Sturgeon ..... 204, 000 215, 500 365,718 79,553
Trout...... " 2,084, 500 2,539, 780 1, 505, 619 3,439,575
Whitetish .. . 2,700,778 1. 425, 480 1,004, 094 1,222, 687
L023 17. b 1Y 1, 969, 185 6,010, RGO - 4,666,300 | 4,563, 895
Total coonene il 11.457.170 | 10,036, 381 12, 064, 348
Total value «oveeen e, $‘.!T(: J97 _—_$2.!1—,0?i7_ $306:Sﬁ

LAKE ST. CLAIR.

At one time the fisheries of this lake and the rivers connected with
it yielded comparatively large quantities of sturgeon, whitetish, and lake
herring, but in 1893 the catch of all these fishes was very small, and
such minor species as perch and suckers constituted a prominent part
of the catch. As compured with 1890, the fisheries have undergone
a decline in all principal items. The number of persons engaged in
actual fishing dropped from 517 to 454. The number of pound nets,
the principal form of apparatus, decreased from 34 to 27; this decrease,
however, was more than compensated for by the employment of a large
number (64) of trap nets similar to those fished in Lake Erie. Scines
numbered 28 in 1890 and 20in 1893. The total capital invested, however,

ras larger in the latter year, owing to the expansion of the wholesale
trade. A comparative sunmary of the output of the Lake St. Clair,
St. Clair River, and Detroit River fisheries in 1880, 1883, 1890, and 1893
is given:

Comparison of the yield of the fisheries of Lake St. Clair and tributaries in

1880, 1885,
1890, and 1893,

1880. 1885, | 180 1843,
Species. R e T e e e
i Pounds. Pounds. ' Pounds. . Pounds,

N A A _

' ]
Herring.cooverveiieeninnnns [ 250, 700 l 1,208, 150 . 490, 334 140,112
Sturgeon . 998, 500 227,780 | 300, 003 51,106
71 T 244,847 ! 72,000
Whitefish. .. 77, 942 41,125 | 238,764 | 50, 450
QOtler tish..... Ceseresennanane 5213, 805 | 708, 740 1,711,623 © 1,497,143
b2 1,850,927 . 2,185,795 1 2,904,571 | 1,814,311
TOtAl VAIUS - eeeeneeeemeenenseanaaneannss $36, '273'j $40,103 $46, 030

$70,517 ,

Note.—Included intho figures for 1890 is the catch of sevoral vessels that belonged in this seotion
but took fish in Lakes Huron and Erio, as follows: Lake Huron, 244,847 pounds of tront and 26.004
pounds of whitetish; Lake Erie, 29,243 pounds of perch, 297,934 pounda of herring, and 46,276 pounds
of wall-oyed pike. In 1893 one vessel, similarly owned and operated, tonk the following fish, which
aresmbraced in tho abovoe table: Liuke Huron, 72,000 pounds of trout and 12,000 pounds of whitetish;
Lake Erie, 130,787 pounds of horving.
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LAKE ERIE.

In 1890 theo fisheries of this lake surpassed in extent those of any
other members of the chain, and in 1893, notwithstanding a serious
decline in almost every important branch, they still maintained firs
Position in the matter of capital invested and quantity of products taken.

The prominent features of the fishing industry of Lake Erie are the
Numerous fleet of fishing steamers; the extensive employment of gill
nets in the vessel and boat fisheries; the large number of pound and trap
nets operated ; the enormous eatch of herring, wall-eyed pike, saugers,
and whitefish, and the extensive wholesale trade in fresh-water fish
centered at Sandusky, Cleveland, Buffalo, and other cities on the lake.

In 1893 nearly half the product of the Lake Erie fisheries consisted of
hen‘ing; the cateh, amounting to over 20,900,000 pounds, was obtained
(:hieﬂy with gill nets. In 1890 the output of this fish was 38,868,000
Pounds, and in 1885 it was 19,355,000 pounds.  The abundance of her-
ring determines, in a large measure, the condition of the fisheries in a
given year, and the rise and decline of the industry have depended
chieﬂy on the catch of this fish, whose importance is illustrated in the
accompanying comparative summary.

Ranking next to the herring in quantity and value is the blue pike,
2 fish taken in large numbers with both pound nets and gill nets. The
aggregate catch in 1893—6,656,341 pounds, valued at $175,392—was
less than in 1890, when 7,488,903 pounds, worth 8148,201, were taken.
An interesting point about this fish is that in 1893 the pound-net catch
Was very much larger and the gill-net yield much less than in 1890.

The whitefish output in 1890 was only two-thirds that in 1883; in
1893 it was only half that in 1890, the decline being more marked in
'Flle gill-net returns; in the pound-net fishery a decrease of 6 per cent
In number of nets set was attended with a decreasp of 49 per cent in
cateh, while in the gill-net fishery a decrease of 28 per cent in number
of nets used resulted in a diminution in yield amounting to 19 per cent.

Among the other fishes of special prominence in this lake, sturgeon,
Cattish, perch, black bass, and wall-eyed pike showed a diminished
abundance in 1893 as compared with 1890, while saugers, sheepshead,
and carp were taken in larger quantities. BEspecially worthy of note is
the output in 1893 of over 635,000 pounds of carp, valued at $16,481.

Comparative tabie showing the yield of the fisheries of Lake Erie in 1880, 1885, 1890,

—_— and 1893.

____.—_—__ T | Ty | 8. . 1890, i 1803,
Spocice. Pounds. _i Pounds. Pounds. | Jounds.

1“:3{&25 - 11,774,400 | 19,354,900 | 38,808,283 | 20,931,070
Vit R T
Otherfig) 71727700+ G Bame| SIS e T
Total 20,087,300 | 51,450.517 | 04,850,873 | 42,908,325
\T"Ll"“‘m‘ $474, 880 r—éi,_ﬁio, 096 | $1,000,805 \ $805, 070
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" LAKY, ONTARIO.

The condition of the Lake Ontario fisheries in 1893 was very poor,
the decline noticed in previous reports continuing. In every important
item a marked decrease has occurred, and general and special com-
parisons with previous ycars probably disclose more pronounced
changes than have characterized the fisheries of any other body of
water in the United States. While restrictive legislation has had some
effect on the fisheries, there is little reason to doubt that the most
potent factor in the decline has been the depletion of the luke’s fishery
resources. The following summary shows the eatch of the principal
fishes in 1880, 1883, 1890, and 1893, and is to be considered in conjunc-
tion with the comparative figures for persons employed and eapital
invested. The number of fishermen was 361 i 1890 and 221 in 1893,
The decrease in the apparatus used in the two years was as follows:
Gill nets, from 2,345 to 1,183; trap nets, from 288 to-77; fyke nets, from
684 to 139; scines, from 27 to 7; boats, from 373 to 175.

The yleld of the Lake Ontarvio fisheries in 1893 was less than one-
third that in 1890, two-fifths that in 1885, and one-fourth that in 1880,
Detween 1880 and 1893 the decrease in whitefish was 96 per cent; in
trout, 99 per cent; in sturgeon, 77 per cent; in hevring, 73 per cent;
and in other fish, 31 per cent.  In the three years intervening between
the last two investigations the quantity and value of the catch
decreased 73 per cent. The yield of trout and whitefish, which had
already reachied a remarkably low point in 1890, was further reduced 85
per cent and 69 per cent, respectively.

Comparative table showing the yield of the fisheries of Lake Ontavio in 1850, 1885, 1890,
and 1893,

|oasso. L ss.

Specics., A - ! ———
;o Pounds. i Pounds, [ Tonnds. | Pounds.

Herring (including fongjaws). ..., .. 611.217 ' 403. 385 | 508, 978 | 1G4, 598 .
STIEOON ot P 645, 283 486,074 541, 752 1 125, 203
Trout....... ey 569, 700 20, 510 41,010 6. 204
Whitetish ... .. 1, 064,000 90,711 148,771 45,480
Otherfiah. oo oo iiiiiees cereieenaes i Bi8, 800 1,490. 616 - 2,115,937 586, 140
TOAL v eeeee e e e e e canenen 3649,000 0 2,398,466 1 3,440,448 | 08,015
Total VA0 . enemevnsrreninanaeiianns | T §159.700 | sus.buu'r__s{z';','m?l $31, 510

BISCAYNE BAY, FLORIDA.

In Febrnary, 1893, the writer visited this bay, located on the southern
part of the east Coast of Florida, for the purpose of gathering informa-
tion as to its physical features, animal resources, and fisheries. The
U. S. Commissioner of FFish and Fisheries had under consideration the
establishment of a marvine hatching and experiment station at some point
en the Florida coast, and was desirous of ascertaining the advantages
afforded by Biscayne Bay for fish-enltural and biological work, this
region having been favorably mentioned in this connection. A report
on the results of the examination was submitted to the Commissioner
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on March 20, 1895; in it the topics considered are the geographical
featlu‘es, the animal resources, the commercial fishing, and the avail-
able sites for a station. Aceompanying the report are an interesting
aceount of sponge-cultural experiments in Biscayne Bay, farnished by
Mr. Ralph M. Munroe, of Cocoanut Grove, and a report on an examina-
tion of the bay by Maj. T. H. Handbury, of the Ingineer Corps, United
States Aruy.

FISHERIES OF MINOR INTERIOR WATERS.

A canvass of the fishing industry of the interior waters was begun
It February, 1895, This work had been contemplated for several years,
?)ut other demands on the division prevented the undertaking of the
quiry until this time. The scason when the condition of the division
affajrg permitted the inauguration of this work necessitated the placing
of the field force in the southern part of the country, and the lower
Section of the Mississippi Valley was selected,  The investigation,
Which was carried on during the months of February, March, and part
Of April, was suspended in April on account of Inck of funds, after the
completion of the work in Louisiana and Alabama, and with a large
bart of the fishing in Arkansas, Mississippi, and Tennessee covered.

lie remaining territory in this region was canvassed carly in the latter
bart of 1893, and it scems desirable to refer to the results of the com-
Plete(l investigation rather than consider only the work that was done
I the fiscal year proper. The agents participating in this canvass
Were Messes, Ansley all, W. A, Wilcox, I F. Locke, and T. M.
C.()gs“'ell. Mr. ITall covered the whole of Alabama and all of Missis-
SIppi and Tennessee, with the exceptions of those portious on or near
the Mississippi River. Mr. Wilcox and Mr. Cogswell conjointly can-
Vassed parts of Louisiana, Mississippi, Arkansas, and Teunessee. M.
10cke’y inqniri’cs were restricted to Louisiana. The statistical data
¢ollected related to the calendar year 1894 and included all fishing that
Partook of an economic character.

The commercial fisheries of these States were found to have the fol-
Owing exient:

Persons engagod...ooe oo ieiiin il 3,294
Capital invested .....ocevoinecieeiinenecenancaeeean.  $173,162
Pounds of products taken..........ooc.co.. s 16, 678, 722
Value of products taken .....oeeeeeeeeneiieoinaaaan.. $519, 118

The most prominent fishes of these States are buffalo-fish, catfish,
and sheepshead, or fresh-water drum.  Tho quantity and value of cach
(ff these were as follows: Buffalo-fish, 5,520,516 pounds, $111,848; cat-
fl\sh, 7,632,238 pounds, $232,494; sheepshead, 1,217,070 pounds, $38,216.

‘rom these figures it appears that these three fish constitute about
se_ven-eiglnhs the quantity and three-fourths the value of the entire
yleld of the fresh-water fishories. A Dbrief statement of the exteut of
the fishing found in each of these States will be given. In the report
Cinbodyiy g tho results of the investigation a full discussion of the his-

T¥, methods, apparatus, cte., will appear,
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LOUISIANA.

The fresh-water fisheries of Louisiana are more extensive than those
of any of the other States bordering on the Gulf Coast or in the Lower
Mississippi basin. The State is bountifully supplied with rivers, lakes
and bayous containing an abundance of fish. In addition to the Mis-
sissippt River, which traverses the southern half of the State and
forms the eastern boundary of the northern part, and the Sabine River,
which marks most of the western boundary, the Red, Atchafalaya,
Ouachita, and Calcasieu are the most important streams. The princi-
pal lakes are Catahoula, Grand, Salvadore, Calcasieu, Bastineau, des
Allemands, Maurepas, and Cross, besides Lakes Pontchartrain and
Borgne, which are salt or brackish. The waters in which most of the
fishing is done are the Atchafalaya River and tributary bayous, the
Mississippi River, and the Red River. Considerable fishing is also
done in the Ouachita, Sabine, and Nementou rivers, Lakes Calcasieu,
Salvadore, and des Allemands, and in Bayou James.

The number of persons ascertained to be employed in the fisheries
of this State in 1894 was 1,263, of whom 137 were on the Mississippi
and 756 on the Atchafalaya. More than half the fishermen, namely,
677, used set lines; 358 operated fyke nets; 290 hunted alligators; 124
trapped otters; 77 fished seines, no allowance being made in these
figures for the persons who were engaged in two or more fisheries.

The investment in boats, apparatus, and other fishing property was
877,339, of which $51,873 represented the valueof 1,282 boats. Theset
line or trawl line was the most important means of capture; 2,484 lines,
with an aggregate length of 1,545,055 feet and with 483,140 hooks,
were used. The number of scines was 33, of fylke nets 939, of guns 200,
of steel traps 9,912, and of cast nets 61. The total value of the appa-
ratus was $24,501, Shore and accessory property of the value of 8965
was in use. Most of the seines and set lines we:r. ~merated in the
Atchafalaya River, where also the cast nets and many of the fyke nets
were used. Set lines were also prominently used in Red and Missis-
sippi rivers and in Lakes Calcasieu, des Allemands, and Salvadore. In
Ouachita and Red rivers fyke nets were comparatively numerous.

The output of the fresh-water fisheries of Louisiana in 1894 consisted
of 6,274,103 pounds of fish, crawfish, shrimp, turtles, and terrapin,
53,267 alligator hides, and 1,935 otter skins, the whole having a value
of $192,012. The number of species of fish of prominence commer-
cially is limited and includes only catfish, buffalo-fish, fresh-water drum,
and crappie. By far the most valnable of the Louisiana fresh-water
fishes is the catfish, which constitutes much more than half the quan-
tity and value of the catch; over 4,900,000 pounds, worth $126,550,
were taken. The buffalo-fish ranks after the catfish; the catch was
over 956,000 pounds, for which the fishermen received $14,500. Of
fresh-water drum, nearly 160,000 pounds were taken, which yielded
the fishermen $4,280. The value of some of the other products was as.
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follows: Black bass, $1,355; crappie, $2,048; shrimp, $1,716; terrapin
and turtles, £6,108; alligators, $23,334; otters, $9,254.

The cateh in the Atchafalaya basin was larger than in all the other
Waters of the State combined. Catfish was the most important product,
amounting to over 3,890,000 pounds, valued at $87,000; other prominent
Species were buffalo-fish (559,000 pounds, $5,850), terrapin (51,500
Pounds, $4,635), alligators (25,070 hides, 812,535). Theaggregate yield
of this region was about 4,567,900 pounds of edible products, the value
of which, with alligator and otter skins, was $126,620. In the Missis-
Sippi River the output was 283,000 pounds, valued at $16,140, and in
the Red River 565,000 pounds, worth $14,530.

MISSISSIPYIL.

The Mississippi River, which forms the western boundary of this
State, is the principal fishing-ground, as would naturally be expected
from its size and length. In its principal tributaries, the Ilomachitto,

az00, and Big Black rivers, considerable fishing is also done. In that
Section of the State having a frontage on the Gulf of Mexico, commer-
il fishing is prosecuted in the Pascagoula, Big Biloxi, Jordan, Wolf,
and other streams. In the northeastern part of Mississippi there is
Some fishing in the Tombigbee River, the principal part of which
8tream is in Alabama. Several lakes along the Mississippi River,
Which represent the former channel of that stream, have economic fish-
iNg; among these are Louis, Wolf, aud Horn lakes. The Pearl River,
Which is a stream of considerable sizo flowing south through the south-
Centry] part of the State, lias no fishing of noteworthy importaunce.

As compared with the adjoining State of Louisiana the fishing indus-
try of Mississippi is of small proportions; it is, however, greater in
€xteut than in Alabama. ‘

The persons engaged in taking fishery produets for market in 1894
Dumbereq 380y of these, 129 wero on the Mississippi River and 70 on
the l’ascagou]a River. The number of fishermen using set lines was
120, trammel nets 104, cast nets 85, hand lines 68, shrimp traps 57, fyke
Dets 43, aud seines 36, many of the men engaging in two or more

Tanches and being duplicated to that extent in these figures.

iny $10,093 was invested in the fisheries of Mississippi in 1894,

Lig sum represented the value of 154 boats, 19 seines, 39 trammel nets,

7.fyke nets, 87 cast nets, 472 set and hand lines, 775 small traps, and
Various ghore and accessory property.

,The most prominent commercial fishes in the fresh waters of Missis-
SIbpi are the catfishes, which constitute about half the quantity and
Value of the yield. The buffalo-fishes rank next in amount and value.

ther important species are black bass, fresh-water drum, sunfishes,
nd shrimp, The aggregate catch in 1894 was 1,500,745 pounds, for
Wwhich the fishermen received $40,484. Set lines and seines together

ok about, four-fifths the total quantity of products.

The Mississippi River fisheries yielded over 1,030,000 pounds, valued
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at $24,000. The results in some of the other waters were as follows:

>ascagoula River, 70,000 pounds, $1,750; Yazoo River, 102,000 pounds,

$2,540; Big Biloxi River and tributaries, 144,100 pounds, $6,500.
ALABAMA.

The principal fresh-water fisheries of this State are prosecuted in
those streams having Mobile Bay as theiv outlet, namely, the Mobile
River; its tributaries, the Alabama and Tombigbee rivers; and the
chief tributary of the latter, the Black Warrior River. The Tennessce
River, which traverses the northern part of the State, also has compar-
atively important fisheries. In the matter of persons engaged and
value of the catel, Alabama has precedence over Mississippi, although
the quantity of fish taken in the Iatter State is somewhat greater; the
investment in the two States is about the same.

The number of persons ascertained to be engaged in the commercial
fisheries of this State was 407, of whom 123 were on Mobile River and
Bay, 100 on Alabaina River, 67 on Tennessee River, 64 on Black War-
rior River, and 53 on Tombigbee River. The trammel-net, fyke-net,
and set-line fisheries gave employment to 113, 194, and 188 persons,
respectively, some of the men being in two or more branches and
duplicated in these figures.

The capital invested in the Alabama fisheries was about $14,500.
The most prominent items in the investment were fyke nets (%6,560),
boats (33,433), and trammel nets ($2,900). The boats numbered 237,
the fyke nets 970, the trammel nets 116, the set lines 690.  The fyke
nets and set lines were most numerous on the Tennessee River; the
traminel nets were confined to Mobile Bay and River.

The Luffalo-fishes are the most important cconomic fishes of this
State; more than 1,000,000 pounds of these, having a value of over
825,000, were taken. Catfish rank next in quantity and value, the yield
being over 300,000 pounds, worth $15,700. Other prominent species
are fresh-water drum, sunfish, and warmouth bass. The aggregate
output of the fisheries was 1,869,400 pounds, with a value to the fisher-
men of $72,500. Much more than half the catch was obtained with
fyke nets.

More fish were taken in the Alabama River than in any other water,
although the value of the catch was greatest in Mobile Bay and River.
In the former stream the yield was 482,650 pounds, for which the fish-
ermen received £19,500. In the Tombigbee River 462,300 pounds of
fish were secured, valued at $10,130. The results of the fishing in
Mobile Bay aud River were 396,000 pounds, worth $21,520,

ARKANSAS,

The fresh-water fisheries of Arkansas are more important than those
of any other State in this region, with the exception of Louisiana.
Besides the Mississippi River, which borders the eastern side of the
State, there are several important streans, tributary to the Mississippi,
which traverse the State. Among these are the Arkansas, the White,
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the St. Francis, and Ouachita, in all of which commereial fishing is
carried on. In a number of lakes representing former beds of rivers
considerable fishing is also done.

In 1894, 750 persons were engaged in the fisherics of Arkansas. Of
these, 566 used set lines, 286 fyke nets, 129 scines, and 114 trammel
nets, some fishermen -being in two or more fisheries. The number on
the different rivers was as follows: 302 on the Arkausas, 81 on the
White, 73 on the St. Francis, 158 on the Ouachita, 61 on the Mississippi,
and 75 cn various minor waters.

The fyke net is the most prominent means of capiure in this State,
Tepresenting nearly one third the investment in the fishing industry.
Itis used in almost every river and lake having commercial fisheries,
the largest numbers being set in the Mississippi, White, and St. Francis
Tivers, The total number of fykes in use in 1894 was 1,590, valued at
$11,040. Set lines are also very gencrally employed. Their number
was ],615, valued at $1,914,  The lines contained over 79,000 hooks and
Were 328,000 feet in length. The number and valne of the other
mportant forms of apparatus were as follows: Scines, 41, $3,470; tram-
Inel nets, 72, 82,670, An interesting featnre of the fisheries of the
State is the use of 8 pound nets in Crittenden County, on the Missis-
SIDpi River, this type of net being very seldom met with in the interior
Waters.  The 561 boats employed had a value of §7,917. The aggregate
amount, of capital invested in the industry was $36,56..

The yield of the fisheries of Arkansas was 3,875,860 pounds, having
a: value to the fishermen of $116,010. In point of quantity the bufialo-
fishes are the most important in the State; about 1,626,000 pounds,
Valued at $30,300, were taken. The value of the catlishes was greater,
being 838,000, but the quantity was only 904,500 pounds. Next in
]_mDOI‘ta.nc(\,_ is the fresh water dram, or sheepshead; of this, nearly
980,000 pounds, worth $15,000, were obtained.’ Other comparatively
DP.Omineut spécies are crappy, black bass, and paddle-fish,  The output
of the Mississippi River fisheries was larger than that of any other
Stl'eum, although the value of the cateh was less than in several other
Waters, The yield and value of the cateh in the principal waters were
ﬂ‘S. follows: Mississippi River, 882,500 pounds, $13,800; St. I'rancis
‘ver, 772,600 pounds, $19,700; White River, 603,600 pounds, $23,550;
Arkansag River, 594,000 pounds, $22,800; ITorseshoe Lake, 376,000
Doundy, $10,300; Ouachita River, 248,000 pounds, $10,000.

TENNESSELL

This State has comparatively important fisheries in the Tennessee,
CUlllber]an(l, and Mississippi vivers, and in Reelfoot Lake. Tho most
ex.tensi\'e interests are in the first-named stream and the lake. The
Drincipal features are the extent of the fyke-net and set-line fisheries
and the preponderance of buffalo-fish and catlsh in the catch.

The number of persons engaged in the commercial fisheries of Ten-
fessee in 1894 was 520, Of these, 45 were on the Cumberland River,
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235 on the Tenmessee River, 75 on the Mississippi River, and 165 on
Reelfoot and Openlakes. Without taking into consideration the dupli-
cations arising from the employment of two or more kinds of apparatus,
17 fishermen used seines, 87 trammel nets, 293 fyke nets, 364 set lines,
and 80 hand lines; 17 persons were specially engaged in the prepara-
tion of products.

The number and value of the boats and apparatus employed in the
Tennessee fisheries were as follows: 446 boats, $4,879; 2 scines, 8525;
46 trammel nets, $1,640; 1 trap, $1,500; 1,619 tfyke nets, $13,190; 1,830
set lines, $1,897; 200 hand lines, $150; shore and accessory property,
valued at 86,422, the total investment being 830,203. Two-thirds of
the fyke nets were set in the Tennessee River and Reclfoot Lake. The
trammel nets and band lines were confined to the lakes; the set lines
were used principally in the Mississippi and Tennessee rivers. The
single trap net reported was a very large appliance built in the bed of
the Tennessec River in Knox County.

The economic fisheries of Tennessee in 1894 yielded over 2,445,000
pounds of fishery products, having a value of $82,500, In the value of
its cateh, as in persons employed and capital invested, Tennessee ranks
third among the five States of this region now under consideration.
Buffalo-fish constituted nearly one-half the output, 1,057,000 pounds,
valued at $25,950, being taken. The catch of catfish was about 670,000
pounds, having a value of $28,400. The next important fish was the
drum, or sheepshead, the yield being 254,000 pounds, worth 10,253.

The products of the fisheries of Reelfoot Lake were greater than of
all the other waters combined. They consisted of 626,000 pounds of
buffalo-fish, 303,000 pounds of catfish, 107,000 pounds of drum, 85,000
pounds of crappy, and 250,200 pounds of other fish, the aggregate
being 1,373,200 pounds, for which the fiskermen received $36,182. The
Tennessec River fisheries produced 524,200 pounds, valued at $28,688, of
which buffalo-fish constituted 124,560 pounds, catfish 233,500 pounds,
and drum 112,410 pounds. The fishermen én the Mississippi River toolk
370,500 pounds having a value of $9,454, and those on the Cumberland
River 86,000 pounds, worth $5,953. In Open Lake, a catch of 91,285
pounds brought $2,225.

More than one-third of the fishery products of Tentnessee are taken
on set lines; in 1894 the yield was 935,848 pounds, valued at 831,666,
The fyke-net catch was 757,536 pounds, worth $31,628. The trammel
nets took over 575,000 pounds of fish, which sold for $12,765. The
yield of other forms of apparatus was comparatively unimportant.

THE MENHADEN FISHERY.

The inauguration of an investigation of some of the features of
the menhaden industry was referred to in the division report for 1894;
the desirability of making this inquiry and suggestions as to its scope
and character were stated in the report of the division for 1892, The
work of the field agents, which hegan in May, 1894, was carried on
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continuously until the suspeunsion of the fishery in December. A
report embodying the results of the investigation was submitted to the
Commissioner in May, 1895,

The menhaden is probably the most abundant fish found on the
Atlautic coast of the United States, and its capture constitutes one of
the principal fisheries of the country. The fishery is prosecuted from
Maine to North Carolina, inclusive, and in almost every State between
those limits an important shore industry is dependent on the fishery.
In recent years over 50 establishments for the making of menbaden oil
and fertilizer have been operated annually. The business on land and
water has given employment to about 3,400 men. The steam and sail
vessels used, numbering about 133, have a value, with their seines and
¢quipment, of nearly $1,000,000. The other property devoted to the
industry brings the investment up to over 82,500,000. The annual
catch has been from 400,000,000 to 600,000,000 fish, which have yielded
manufactured products having an average annual value of over
$1,000,000.

Tho menhaden fishery has been and still is the subject of much oppo-
Bition, because of its supposed eficets on the abundance of other fish.
The grounds on which those opposed to the fishery base their com-
Plaints may be summarized as follows: (1) Large numbers of desirable
food and game fish are taken, which are landed at the factories toserve
the same purpose as the menhaden; (2) the supply of food-fish on the
coast has been greatly reduced on account of the menhaden fishing,
ﬁshing-grouuds once productive having been destroyed; (3) food-fish,
When not actually caught, have been driven off the eoast or have been
brevented from reaching their spawning-grounds in the inshore waters.

Those pecuniarily interested in the menhaden fishery deny the fore-
going points. They contend that only comparatively few food-fish are
taken in the fishery, and those only incidentally or unavoidably; that
tl{ey are not sufficient to keep the vessels’ crews regularly supplied
With fresh fish food ; that the thousands of sharks and other predaceous
fishes destroyed in tishing for menhaden would do infinitely more dam.-
age to the food-fish fisheries than the menbaden fishery does; and that
there is no evidence to show that this fishery is in any way responsible
for the real or apparent scarcity of certain food-fish.

_Ir, was with a view to gathermg information bearing on some of these
d_‘SDllteLl questions that the Commission conducted a special investiga-
tion in 1804, Tho original plan of the inquiry was to place the entire
available force of the division on menbaden vessels having headquar-
ters on various parts of the coast, and to have cach agent continue his
observations on a given vessel throughout the fishing season. Owing,
hOWever, to the necessity for carrying on other work, it was found
practicable to utilize all the field force in the menhaden inquiry, and
1t "1“’1118 finally determined to restriet the studies to two vessels. .
info 1e agents were ll‘JSt‘l'llcth to use the ‘greutest care i‘n obtaining

rmation and to refrain from the expression of any opinion as to the



110 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

results of the inquiry or the general menhaden question. On specially
prepared forms they were required to record, for each haul of the seine,
the following data: Date, hour, fishing-ground, number of wenhaden
taken, number of each kind of other fish taken, disposition made of
fish, and physical observations on the air, water, cte. The position of
each seine haul was indicated on a chart. Notes on the fishery and on
the abundance, size, movewents, and spawning condition of menhaden
were also obtained.

The vessels selected for the purposes of ‘the investigation were the
steamers Quickstep, of New London, Conn., and J. W. Hawkins, Harbor-
ton, Va. The accommodations on the Quickstep proving insufficient, on
June 22 the observations were transferred to the steamer Arizona, of
New London, for the remainder of the season. The Arizona is a screw
steamer of 103 net tous having a value, with outfit, of $25,000. The
crew consists of 30 fishermen, 2 captains, 2 mates, and 8 other persons.
Two purse scines, each about 1,400 feet long, are used, the vessel being
what is known as a “double-gang?” stcamer. The tonnage of theJ. W.
Hawlkins was 125; her value was about $20,000; her crew consisted of
18 fishermen and 8 other persons, and her regular seine was 900 feet
long, although at times a scine 1,500 feet long was employed.

The representatives of the Commission on these vessels were as fol.
lows: Mr. C. Ii. Latimer, Mr. W, I, Hay, and Mr. A. E. Marschalk, on
the Quickstep and Arizona; Mr. E. I. Locke and Mr. E. 1. Race, on the
J. W. Hawkins. On June 22 Mr. Latimer was relieved by Mr. Hay,
who was connected with the inquiry until August 1, when Mr. Mar-
schalk took Lis place and continued the work until the suspension of
fishing. Mr. Locke was on the J. W. Hawkins during the entire sea-
son, with the exception of the month of October, when he was relieved
by Mr. Race. :

The vessels fished from Maine to North Carolina, and their opera-
tions were sufliciently extensive to warrant conclusions as to some of
the questions in dispute. Fish were fairly abundant along-the entire
coast, and the season was an average one for the general menhaden
industry. The observations of the agents covered fishing operations
in which nearly 28,000,000 menhaden were taken, or about one-twentieth
of the total catch in 1894, The Arizona took 22,000,000 menhaden during
the year and 18,706,800 while agents of the Commission were aboard;
this was the second largest yield in the history of the vessel.  During the
observations on the Quickstep that vessel took 2,532,000 fish, The catch
of the J. W. Hawkins was 9,301,955 menhaden, a number considerably
less than the average in recent years.

Two-thirds of the menhaden taken by the Arizona (and Quicksiep)
were obtained in Delaware Bay and off the New Jersey coast.  Of the
619 seine-hauls of these vessels, 370 were in those regions. More than
two-thirds of the fish caught by the J. W. Hawkins were in Chesa-
peake Bay, where 315 seine-hauls in a total of 459 were made.

About 60 species of fishes were represented in the catch of the
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s'tealners. Those most conspicuous for their numbers are those which,
like menhaden, swim at or near the surface; among these are bluefish,
lfuttenﬁsh, mackerel, shad, and alewives. Deep-water bottom species,
like cod, haddock, ete., were obtained in only small quantities, but the
bottom fishes inhabiting shallow water, like skates and flonnders, were
taken in comparatively large quantities. Many of the species were
represented by ouly a single specimen, and of most of the others only
a few individuals were caught.

The total number of fish tuken with the menhaden was 94,793, of
W.hich 03,893 may be classed as food-fish, although over 86,000 of one
king belonged to the menhaden family and are considered suitable for
the manufacture of oil and guano. Omitting these, the number of
food-ﬁsh obtained was 6,990, an average of less than 7 fish to a set;
Including them, the averago was abont 87 food-fish to a scine haul.

"l‘he most numerous fish, next to the menhaden, were the alewives, or
Tiver herring; these were usually taken among schools of menhaden.
Of the 86,898 reported by the agents, nearly half were caught at one
haul iy Boston Harbor, and most of the others were taken by the same
vessel on the coast of New England.

Bluefish were taken on numerous oc :asions, and the aggregate catch
Was 2974, The largest namber taken at one haul of the seine was
140, in Chesapeake Bay. Shad, which figare rather prominently in
F]‘O returng, were mostly caught in a few haunls on the Maine coast,
M company with alewives and other fishi; the records show a cateh of
1816 fis), Among other fish taken in noteworthy numbers wero
b“ttel‘-ﬁxh, mackerel, squeteague, sharks, flonnders, skites and rays,

Panisly mackerel; and croakers, of which from 100 to 800 were taken.

e sharks destroyed numbered 388, of which the dogfish and dusky
slf‘“:k were most numerous.  Following is a statement of the quantities
Ot different kinds of fish taken and the average number obtained at cach
Suecesstul haul of the seine:

T T e e teme e eeiime—————— et e . e — e —rieme  cmmae e e e ——————

! Avorage
. s “Potal nuber| nuwmber of
Speciea. | takon. fish at cach

haul.
\‘---_. T e e ———. —— —— — —_—
Me:::l'i’:f]"" ................................................................. ‘ 20,562, 11
l}lueﬂslts_' orriver herring... ..., . o 9:14. ;llt;
Sha, ., TTTTr e e . Y
Ultep. g, "7t .02
‘\'fﬁcke”'l ...... e . ﬁg
S0 Uy, T T e e e e e naee .

Sharjq 810 -1 58
F’l‘:lleu andrayy, T 30
8 Ol""llil's B . bed
A)mniuh Miekope) - T e ,.1,0
othera. " RN 2
' 20, 662, 33

Totwd .. BT T '

sh he prohibition of menhaden fishing within certain distances of the

Ore ju « . . . . . .

el‘le I8 & prominent feature of the legislation advocated by some who
1eve § gt . ) .
Ove in restriction of the industry by governmental or State anthority.
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The interdiction of seining within 1, 2, or 3 wiles of the mainland has
been urged, the 3-mile protected zone being the one most generally
favored. In the investigation of the fishery, full data were obtained
showing the distances from shore at which fish were taken, and the
information recorded on this point for the two vessels may be regarded
as entirely typical of the fleet. [t is well known that the menhaden is
found comparatively close to land, during both the migrations and the
intervening season; and those financially interested in the industry
have contended that to limit the fishery to the water beyond 3 miles
from land would result in the destruction of the business.

The following summary of the operations of the vessels in question
shows that 18,387,370 menhaden, or about two-thirds the aggregate
catch, were taken under 3 miles from shore, and 6,089,104 fish, or less
than two-ninths of the total yicld, were obtained 3 imiles ox more from
land. A conspicuous part of the fishing done beyond 8 miles from the
shore was in Delaware, Chesapeake, and other bays.

| Number
Distances from shore. ; of menhaden [Percentago.
| tokoen.
Under 1 mile. cene e iiiiii ettt e e ee e aannns | 5, 850, 131 21
Botween 1 and (under) 2 miles.......oo.ooeiiiiiiiianiiiiiiiiiiaaaaannn, 9, 164, 889 33
Between 2 and (under) 3 miles. .. - 3, 372, 350 12
Between 3 and (under) 5 miles. .. 3,489, 281 12
5 miles and over 6,089, 104 22

The daily record of the observations of the Commission’s agents
shows that, as a rule, not enough desirable food-fish were taken by the
steamers to keep the crews supplied with fresh fish, and that only
rarely were more edible fish taken than could be consumed on the
vessels or by the men employed at the factories. In the case of shad
and bluefish, the comparatively large numbers seined on a few ocea-
sious were more than could be utilized, and the records show that 266
of the former and 410 of the latter taken by one vessel shared the fate
of the menhaden; none of these fish caught by the other vessel was so
disposed of. Of the other fish made into oil and guano, there were 356
butter-fish (mostly too small to eat), 246 flounders (many being the
worthless hogchoker), 36 scup, 44 croakers, 15 haddock, 28 hake, 20
spots, 31 squeteague, and 22 whiting.

The percentage of food-fish catch not caten was about 20, excluding
alewives. All but 13 of the sharks and 4 of the skates were landed
at the factories. The crews salted, for their personal use, 25,000
menhaden and 1,607 bluefish, bonito, butter-fish, flounders, shad, and
squeteague. The fish sold for bait consisted of 199,900 menhaden and
10,000 alewives. The fish dumped overboard, given away, or other-
wise disposed of, numbered 8,232; of these 2,500 menhaden and 5,000
alewives were thrown away and 675 shad were released alive.
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INQUIRIES AT BOSTON AND GLOUCESTER, MASS.

The local agents of the Commission at these important fishing ports
have continued their efficient service along the lines indicated in pre-
Vious reports. Their returns show the extent of the fisheries centering
at these places, and afford an accurate idea of the general condition of
the vessel fisheries of New England. ’

The receipts at Gloucester in 1894 of fish caught by United States
fishing vessels aggregated nearly 80,000,000 pounds, having a value of
Over $2,229,000. TFollowing is a comparison of the receipts in the
calendar years 1889, 1891, 1892, 1893, and 1894, from which it will be
Seen that the quantity of fish landed in 1894 was nearly 5,000,000 pounds
reater than in the previous year, and more than 3,000,000 pounds
8reater than the average for the five years in question.

Year. I Pounds.

68,997, 717
78,949, 347
82, 154, 995 §2, 735, 655
74, 801, 159 2, 503, 045
78, 651, 606 2,229, 663

The number of separate fares of fish which entered Gloucester in
894 wag 3,083; of these, 776 were from the fishing-grounds located to
be east of the sixty-sixth meridian, and 2,807 from the grounds off the
ew Eungland coast. Of the arrivals from the eastern grounds, 177
Were from La Have Bank, 148 from Grand Bank, 122 from Western

ank, 120 from Quereau Banlk, and 100 from Cape Shore. Of the more
Western grounds, Georges Bank contributed 782 fares, Cashes Bank
225 fares, Nantucket Shoals and South Channel 99 fares, and the gen-
eral shore grounds off the New England coast 1,587 fares.

Cod constituted more than half the catch. The quantity of cod
landeq was over 35,800,000 pounds of salt fish, valued at more than
81:000,000, and about 6,000,000 pounds of dressed fresh fish, valued at

100,000, The aggregate quantity, 41,900,000 pounds, exceeded the
Teceipts in 1893 by 3,351,600 pounds. The Grand Banks yvielded more
thay all the other grounds combived; upward of 18,000,000 pounds of
Salt cod, worth nearly $450,000, are credited to these famous banks.
The catch wag 358,000 pounds less than in 1893, but this decrease was
1‘_101'6 than counterbalanced by the noteworthy increase in the produc-
tion of other offshore grounds, especially La Have and Western bLanks,
S0 that the aggregate receipts of cod from the eastern banks were
8reater in 1894 than in 1893 by over 400,000 pounds. Georges Bank,

he most productive of the western grounds, yielded 13,600,000 pounds
of fresh and salted cod, having a value of nearly 8400,000, an increase of
295,000 pounds over the previous year. All the other grounds off the
€W England coast produced less than 5,000,000 pounds.
F. R, 95—38
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The quantity and vaiue of the receipts of other members of the cod
family are as follows: Cusk, 4,804,840 pounds, $63,508; haddock,
6,109,406 pounds, $44,149; bhake, 8,480,715 pounds, $57,126; pollock,
1,258,621 pounds, $8,277, a total of 20,653,582 pounds and $173,060,
The principal part of the cusk and hake were taken on Cashes Bank,
of the haddock on Georges Bauk, and of the pollock on the inshore
grounds. The total receipts of these species in 1894 differed little from
those in 1893; the catch of cusk and pollock was somewhat less, that
of hake was about the same, while that of haddock was considerably
more, the increase amouuting to nearly 3,500,000 pounds.

Grand, Quereau, Western, and (teorges bauks contributed the princi-
pal part of the fresh halibut landed in Gloucester, while Greenland and
Iceland grounds produced practically all of the salt halibut. The
receipts of fresh fish were 7,707,787 pounds, valued at $599,538, and of
salt fish 1,527,480 pounds, worth $91,898. As compared with 1893
these figures show an increase of 1,118,000 pounds of fresh halibut
and a decrease of 301,500 pounds of salt halibut.

The Gloucester mackerel fishery in 1894 was a great disappointment.
The early fishing on the Cape Shore was reported to be the best ever
known, and many fishermen were led to believe that the mackerel had
returned in their former abundance and that the season would show
a very large catch. The subsequent fishing, bowever, was poor, and
the aggregate receipts were very much less than in the previous
year.

The fresh mackerel landed amounted to 80,662 pounds, valued at
$6,259, against 48,420 pounds, worth $3,205, in 1893. The quantity of
salt fish brought in was 28,705 barrels, having a value of $236,849,
against 38,335 barrels, valued at $500,682, in the preceding year. The
receipts from the ditferent grounds in 1894 were as follows: Cape Shore,
19,7634 barrels, $124,490; Gulf of St. Lawrence, 4,185 barrels, $58,822;
New England shore, 4,7564 barrels, $53,537. As compared with 1893,
there was an increased catch on the Cape Shore and in the Gulf of St.
Lawrence of 6,081 barrels and « decrease on the New England coast of
15,711 barrels.

A detailed summary of the Gloucester receipts, specified by species
and fishing-grounds, is contained in the following table. In the case of
vessels that fished on more than one ground during a single trip, their
operations are credited to those grounds on which the bulk of the fish
were taken,
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Summary by fishing-grounds of certain fishery products landed at Gloucester, Mass., in
1894 by American fishing vessels.

No. ol Cod. | Cusk.
tripg |- - m o e — - o --:--—T——- Rt
Fighing-grounds. from 1* rosh. | Sultul | I'resl. ! Saltod.
cach ' e —— ——— -
ground. b, !\'nluls.| Lbs. | Value. | Lbs. v .qun ] ba. \ alue.
— PR — __i_ R L JUN [ppIyI— —_—
Eaat of 660 W. longitude: ! . | ; | !
La Have Bank .. 177, 497,700, $7, 497 2,805, 673 $99, OIGi 649,000 87,115 .. ..ooolfaallt
Western Bank . 122 60,000, 973 638,120 16,987,......... e
Quercau Bank. ... 120) 2, 000 40, 538,630 15,472 ... ... .
St. Poters Bank .. 20[- . . 87. 900 2,013 .
Green Bank ...... 102, 800, 8,086 . )
Grand Bank.. PO 17,663,820 445,165 - . .
Cango Banlk .. 6 05,800 830 194,180 5 172.c.......liii.... .
Capo Shore. 100, 132,000 1,957 213, 100 6, 5161 151, .
Cupo Nortl 1].. : 1.800.. R
Gulf of St. Lawre . 27|. - ! 7,1 . . . .
celand and (:u-t,nluud. .. 9, 500 264 eeinnan ns .. - .
0" Nowioundland . 6. ... S 25,000 CliJ| ...............................
Total...oeeeeaan ... 776] 747,500 11, HUG|22.728,173| 604, Z.h| 800,500 0,085 .c.ceni]iiiaa.
West of 66° W longritude: ' | | a ! !
Browns Bunk .......... 42 398,500, 5,492, 247,270 7,105  ©94,000 3,013 3,000
German Bank ... 3, 20,0007 280, 21,000 525 1,000 38 4,000
Goorgoes Bank.. 7821, 807, 720| 20, ]21 11,794,775 364,512° 202,000 3, 643 179, 480;
Cm,lws Bank..... 22”1 289, §00| 19,2140 3, 000 752,360, 160 31,419, ...-... |
'illJmnw 3 Bank.. | [OOSR e e 20,000 300;. S
roys Ledgo. | 43 23,5000 408 | 74000 1,006
Middle Bank -........ ! 17 8380 690 50,000, 673"
Off Highlaud Light. . 2 14, 000 B T FTTEpE
OIF Chathum ....o...... | Ty | 8, 000, 80)...
South Channel -. ... .. 68 158, .,00 , 312 .1 GI1, 100 7,78()|.
Yantucket Shonls...... ol 3, v’ 45 1, 013, 000 321 2, 000; i 20....
ore, general. ..ooo... .. 1, 0871 .)78 582 42,380 25, 000 7-15; 08,600 1, J08| 5, 000
Total..ceeonvnnn... t2, 8075, 320 782 90, HZ 1.! 101 04.) 397,373 3, 812, 8(:()| 50, 247 101, 480
Grandtotal......... ) J JBJ 0 044 28"i101 448 Ju, "‘J 218 1,001,610 4, Old-. Jb() 59, 832/ 191, 480
SEmmomemo 0 e -I-——v—-~--, i s -__-l_-—-_——'—
' Haddock. : Hake. i

Fishin g-grounds. T'rosl. Salted.

| .llt,q-(l I'resh, | Sulted.

Lbs, | val Lbs!Val. Lbw. | Val

Lbs. i Vali Tbs, | Val. Lbe. Val.

—

East of ggo wont !
1°llL!ltu('lc i
‘ 0 Have Bank..
Vestern Bank. .
‘HB b.lmre

i ‘
$20 10,000 $125... -
i
SHO ...l

. 306, 300,81, 860
45,000 210
77,2000 494

1,777,000 12, 187 23, 000, 276/ 11,0000 132

Total ...........
Wost of 66O w Lnt '. i ! l !
l}ongmme . ! | | | | I
Srowns Bank. ..... " 449,000, 2,080l ... 313, Jou:
3ernmnnmxk... 5. 000 104, 000, 10, 000;
Corges Bank. . 4,223, 645 31, 308, 541, 500
I(lahuu Bank.. 615, 500} 4, 430, 4,002, 800 &
k3 I’Dcuivn Bonk. 30000 19 L 000,
LGI reys Lodge. . 21,500 196 147, 000!
ltldlu Bank........ 16,800 183] 79, 000
Of I Highland Light.| 20, 000, 120].. 5,000

hatham. ... ... 10, 000; 50°
\uuth Channel. 2206, 100; 1,426

Stucket Shoals) ) 151000 0’ . BB | Jees
hore, goueral ... ... o8l 2rn| 095 . ... .| ... | 2.484j 6,000 6010407210 890......
Total ........... 5, 536, 900 41,5354, 000, 60 6, 604, 115 44, 47810 000, 1851241, ezls 0850 000 60
Grand total.. . .. 6, 105, 4oc|44 090'4 006| ‘—.,6 8,141,715 56, 000 39, 000 461.1252.621 8, zulo 000, 60
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Summary by fishing-grounds of certain fishery products, eto.—Continued.

Halibut. Mackerel.*
Fishing-grounds. Fresh. | Salted. Frosh. Salted.
Lbs. Value. Lbs Value.| Lbs. [ Value.! Lbs. Value.
East of 66° W.longitude:
La Have Bank........... | 340,174 | $33,050 |..........
Western Bank -.'2,004,018 | 155, 742 11, 500
uereau Bank. . -.i1, 821,303 | 149, 068 301

St. Peters Bank.
Green Bank..
Grand Bauk.
Canso Bank.
CapoShore. .
Cape North .
Gulf of St. Lawrence.

Iceland and Greenland
Off Newfoundland

522,259 1

1,527,480

320 °
76,576

-| 79,230

1,432

Total ................ G, 684, 152
‘Weat of 66° W. longitude: | |

Browns Bauk B 5,400 1

Georges Bank . 111,012,815 ¢

Cashes Bank. .. - 2,500

Jeffreyn Ledge. .- 300 |

Middle Bapk.... . ‘ 1,700

Nantucket Shoals. . 2

Shore, general ........... | S feseasarcaiaranaananas
Total ................ 1, 023,635 |

77,279 -

80, 662

7,707,787 500,588 | 1,527,480 ' 01,808 | 80,662 | 6,250 5,741,000 | 236,849
' i H :
I Other tish.t
- - Total.
Fishing-grounds. ! Frosh. Salted.
Lbs. | Value. Lbs. Value. Lhs Value.
East of 66° W, longitude: '
La Havo Bank.._............. $150, 456
Western Bank 174,512
uereau Bavk 105, 559
St. Peters Bank. 32,160
Green Bank .. (8, 025
Grand Bank . 525,703
Canso Bank . 6,029
Cape Shoro . 147,864
Capo North..... 1,932
Gulf of St. Lawrence. ......... 66, 2065
Iceland and Greenland 1, 490, 500 84, 752
Off Newfoundland............ ] 264, 620 15, 367
Total covvvveniinnnninnnnen 1,685 | 95 | 102, 0U0 1,268 | 39, 611,290 1,438, 614
West of 66° W, longitude:
Browns Bank 1,716, 670 21,513
German Bank . ... oc.eeioiniiioai e 77,000 1,188
Georges Bunk ............... 0 LO000 | B0 [i..ce.ieiieneeilll 19, 850, 035 512, 766
Cashes Bank.. ..o foemreniiiiii]onminaana]iniiianaies ciinanain, 8,273,760 82,476
Fippenies Bank .coooovniiii]oieminiiiii]viiennianfiemieieei ceeeeanan, 31, 000 367
Jeffroys Ledge 455, 200 4,014
Middle Bank. . 183, 212 2,320
Off Highland L. $9, 000 468
Off Chatham 23, 000 150
South Chann 2,175, 800 19,113
Nantucket Shoals ..o ... 0|00 1) - 1,036, 820 24, 556
Shore, general ................ 711, 310 G, 178, 819 122, 209
Total .....ooveiiiii... 712,310 5,357 | 1,221,600 ° 12,276 | 40,040,316 791, 039
Grapdtotal ............... 713,995 5,452 | 1,323,600 i 13,539 | 79,651, 608 2,220, 653

*The mackerel shown in tho table were landed in 320 fares, as follows: 221 from New England
shore, 74 from Cape Shore, 24 fromt Gulf of St. Lawrence. 1 from Middle Bank.

t Under this head are included 5,845 pounds of swordfish. $136; 10,000 ponnds of menhaden, $100;
08,000 pounds of ling, 81,225; 699,500 pounds of fresh horring, $4,086; and 1,224,200 pounds of salt

herrin
flah; t

f

, 812,244, All of those fish cxcept the herring wors taken ncidentally while fishing for other
o ling wero caught on the Icsland halibnt grounds; the swordfish on Western, Quereau, and

Guorges banks and the New England shore: the menhaden on short grounds. Tho herring wore
landed in 86 trips, all from the New England shore.
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The quantity of fish landed at Boston by American fishing vessels
was nearly 87,500,000 pounds, with a value of over $1,600,000. The
apparent inconsistency in the figures for Gloucester and Boston (the
larger receipts at the latter place having much less value) is explained
by the condition in which the fish were brought, a large percentage of
the Gloucester fish being salted, while practically the entire receipts at

oston consisted of fresh fish.

The aggregate quantity of ground fish, mackerel, and other fish
brought into Boston by American fishing vessels in 1894 was larger
than for any previous year. The growth of the market fisheries cen-
tering at Boston is one of the most noteworthy features of the New
England fisheries in recent years. The expansion of this branch has
been largely at the expense of the salt-fish business. The following
table shows the extent of the ground-fish trade during the six years
ending in 1894. The receipts in the last-named ycar are seen to have
exceeded by over 13,000,000 pounds those for 1892, the next highest
Year, and to have been over 19,000,000 pounds more than the average
for the six years.

Yeara. Pounds.

..| 486,319,603
55, 805, 616
...| 08,020,517

.| 71,756,181
65, 308, 342
84, 486,135

The number of trips of fish brought into Boston in 1894 was 4,537.

e arrivals from the grounds east of the sixty-sixth meridian num-
ered only 289, while 4,248 were from the grounds adjacent to the New
ugland coast, this being in arked contrast to Gloucester, whero
Dore than one-fifth of the fares were from the far castern grounds.
% ® number of trips from La Have Bank was 135, from Western Bank

» from Cape Shore 66, and from Grand Bank only 1. Georges Bank,

iddle Bank, and Jeftreys Ledge each contributed between 500 and
600 fares, South Channel over 650 fares, and general shore grounds
Over 800 trips. '

Of the fishes which enter into the fish trade of Boston the haddock is
Preeminent. The quantity brought in during 1894 was over 39,500,000
Ezunds, valued at $640,000. The receipts exceeded those of the previ-
qu Year by over 8,000,000 pounds. The quantity taken on Georges Bank

A8 over 13,000,000 pounds, and in South Channel nearly 10,000,000
fl?":"(_is. "The catch on these two grounds was 5,000,000 pounds greater
th(e 11] in 1893. Of the remaining grounds the most important as regards
By 1addock catch were Middle Bank, Jeffreys Ledge, Cashes Bank,

Owns Bank, and off Highland Light.

Weorgd ranks next to haddock in importance. The receipts at Boston
over 21,500,000 pounds, having a value of nearly $500,000.
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Georges Bank and South Chanmnel contributed nearly half the catch,
Georges alone being credited with 5,250,000 pounds. La ITave Bank,
Cashes Bank, Browns Banlk, and Nantucket Shoals are also important
grounds. The quantity of cod landed in 1894 was 5,600,000 pounds
greater than in 1893, the increase being shared by all the banks named.

The quantity of hake brought to Boston was nearly 15,000,000
pounds, valued at $133,000. The South Channel yiclded more hake
than any other grounds, although Georges, La 1Iave, Casbes, and Mid-
dle banks and Jeffreys Ledge were also very productive grounds. The
receipts of hake were over 3,000,000 pounds larger than in 1893, the
increase being chiefly in the cateh on La Have and South Channel.

The cusk landed amounted to 5,340,000 pounds, with a market value
of $75,000. Cashes and La Have banks’ contributed more than any
other grounds. The catch in 1894 was 1,600,000 pounds more than in
the previous year. Of pollock, 900,000 pounds, valned at $12,000, were
taken, principally on La llave, Cashes, and Jeffreys, The halibut
receipts were 1,669,000 pounds, worth $138,000; threc-fourths of this
quantity came from Western, La Iave, and Georges banks.

The mackerel receipts at Boston in 1894 consisted of 835,000 pounds
of fresh fish and 1,335,000 pounds, or 6,675 barrels, of salt fish. The
grounds off Race Point and the Cape Shore yielded the principal part
of the fresh and salt fish, respectively. In 1893 the quautity of both
fresh and salted mackerel brought to Boston was less than in 1804,

In the following table the receipts of the different fish from the
various fishing-grounds are shown:

Summary by fishing-grounds of certain fishery products landed at Boston, Mass., in 1894
by American fishing vessels.

No. of Cod. Cusk. | Haddock.
trips |
TFishing-grounds. from | -~ ; — :
g:)(ﬁ:g:l.l Lbs. Valuo. Lbs. | Value. Lbs. Value.
1
East of 66° W, longitude: . h
La Havo Bank ......... 135 ¢ 2,342,500 | $52,520 | 1,000,000 | $12,499 | 1,450,500 $20, 700
Western Banlk .. . 86 085, 400 20, 165 301, 300 3,752 158, 400 2,754
Grand Bank.. 1 275, 000 6,875 leeeoo e e
Capeo Shoro. .. .o 66 | 749, 400 21,702 198, 000 2,641 583, 300
Cape North ............ ) U PN P R e
West of 662 W. longitude: ;
18,390 282, 800 3,483 [ 1,392,500

Browns Bank .......... 79 986, 000
Georges Bank.. . 528 | 5,250,800 | 112, 884 700, 500 9,532 | 13,121, 80u

Cashes Bank .... 202 | 1,440,900 33,318 | 1,683,400 21,066 | 1,481,700
Fi{)peniea Bank . 21 72, 200 2,010 74, 000 043 110, 700
Tillies Bank.. 18 * 63, 800 1,436 9, 500 124 71, 600
Clark Bank 13! 73,500 1,528 1,200 14 155. 500
Ipswich Bay . 42 252, 600 5, 068 3,000 38 144, 600

Joffroys Lodge
Middle Bank .
Off Race Point
Off Highland Light .
Off Chatham )

517 885, 200 23,125 157, 000 2,185 | 2,736.250
577 874, 750 21,029 113, 600 1,472 | 2,994,900
220 217, 600 L O 257.700
323 847,600 20, 498 138, 000 1,759 1,979, 500
1 368, 000 8,520 53, 800 700 | 1,072,000

South Channel .. G657 | 4,090,700 05,212 847, GO0 10,680 | 9,754,700 2
Nantucket Shoals ...... 111 1, 095, 300 28,776 2,000 25 554, 600 8, UR7
Shore, general.......... 820 797,980 [ 19,606 280, 100 3,381 | 1,482,200 | 27,502

Total...voeennnnn... 4,537 | 21,687,330 | 408,843 | 5,840,800 75,200 | 39, 502, 450 i 639, 720
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Summary by fishing-grounds of certain fishery products, etc.—Continued.

Hake. Pollock. Halibut.
Flshing-grouuds. - ias e e = Moo
L. Value. | Lbs. Valuo. Lbs. i Value.
——— - —_—
E‘i’jt of 86° W, longitudo: .
\'} Have Bank....eee--- 1,721,100 ©  $15,401 117,100 $1,695 315,700 |  $20,236
o o8tern Bunk.......... 251, GO0 2, 694 12, 200 179 734. 300 71,165
Chposhore ... 312, 500 2,401 24, 400 397 40,700 3,434
apo North. ... O U IS RO | S, 8, 000 480
?St 0f 662 W, longitudo: !
Towns Bank. . 220, 500 2,112 13,700 ! 203 172, 500 15, 392
1eorgzes Bank . 1. 261, 800 13, 140 98, 300 1,563 223, 850 21, 347
F‘.‘Ghos Bank..... 2, 308, 700 20, 235 138, 100 1,025 19, 200 1,906
T;[’pouivs Bank coo..oo. 126, 500 1,083 5,100 62 1,000 145
) lios Runk............ 118, 500 992 |1eiaaeeneen]oneeeeecen]oommrine i
Tk Bank. ...l 18, 200 144 1,000 10 14, 400 1,128
l"B_chh Bav.....c.ceee.. 7,800 72 4,300 I . R,
Whrays Ledge. ....coo.. 1,152, 100 11,681 177,500 2,401 3, 230 352
ll_dtne Bank... 987, 200 9,978 08, 000 1,249 8, 700 851
ofr ;{mzo Toint..ceeeenn. 6, 200 64 7, 000 70 500 80
Oft Lighlaud Ligbt..... 771, 900 6, 023 28, 600 360 8,175 997
S hatham ..., eeees 313, 500 2, 700 8, 200 70 1,900 237
ﬁ’"th Channol.......... 4,131, 000 34,902 79, 100 038 109, 400 10, 086
slnntuckel Shoals ...... 43, 600 353 46, 600 415 6,700 564
1010, goneral ........... 1,108, 300 9,723 | 73,400 907 1,600 152
Total ............... 14,863,100 | 134,774 922, 600 | 12, 489 1,669,855 | 158,150
Smmme L e L R RO N . S
AMackerel.* .
Tiahs e : Othor fish.t Total.
ishing.grouuds. Fresh. . Salted.

Lbs. |Value.! Lbs. |Value.! Lbs. | Value. Lbs. Value. '

East of
600 W, Jongitude:
\“‘}(AHuvo Bank. g ........ e P 1,550 $70 | 6,048,450 | $132,230
8torn Bank.......... e e O 2,445,200 | 100, 709
rand Baglc . .| 275,000 6,875
o S3pe Shorg |

: 2,783,153 | 67,483
e Noren - LT L T S B T gow | as0
}“‘gilgﬁlal\ fcluugimde: 3,008,000 | 57,082

3 ADK . oonoeens feeacanes cannaens .. B POUUT SO , 068, g
ConBes Bunk . aee 20,769,750 | 360,929
Fahes Banl., .- DR IRRRR MR AR 7,072,500. 104,301
pifjhevics Bank R 389,500 | 6,203
e Bank . C o] 253,400 4,271
Jl'g:-]fi(]?ui';k ................. . | 263,800 | 5,08
Wich Bay.. .. I PO PR 412,400 [ 7,471
oid:ﬁ“‘;“nl“” o... 1,604 6,119,584 | 93,411
T o, ank s 24,007 2,050 | 5,112,897 | 93,620
 pco Point. . | 418625 | 27,562 1L111,313 | 48,308
Or Jighland Light . 25,410 | 2,085 | 3,806,085 | 08,078
Y batham \ 1. 818. 400 31,707

dleessen.nl il ol J O T P T FP P e e 1, 738, 800 38,220
331,390 " 24,014 | 320,000 | 18, 034 | 590, 130 | 26,302 | 4,995, 009 129, 821

Total ............... 895,058 | 50, 200 1, 335, 800 | 61, 771 | 787,338 ; 37,796 | 87,465,211 |1, 668, 018
- i

* g e — .
;‘l:ll;:dtams of mackerel numbered 249, of which 132 wore from the general shore grpundu of New
{’l rl_o.l::2lfr'g1n oﬂ‘] Ruce Point, 14 from Capo Shore, 6 from Midele Bank, 4 from oft Highland Light,
o v oflreys Ledge. )
m)'wgt.her fish hmlud(’f& 411,600 pounds of swordfiah, $31,883: 249,100 pounds of menhaden, $2,605;
$40. I&gumls of herring, $974; 16,400 pounds of e catfish, or wolf-fish, $210: 8,000 pounds of whiting,
fﬂlli)w’ 8 Pounds of shad, $14; 1,250 pounds of bluetish. $50. ‘The swordtish fures munbered 54, a8
P Pomﬂ%’s from shoro grounds, 246,480 pounds, $22,728: 14 from Georges Bank, 103,600 pounds, $6,837;
Leg o -] -;lth Channel, 59,470 pounds, $3,251; 2 from Middle Bank, 9,050 pounds, $738; 1 from Joftroys
md Cane 00 pounds, $205; 1,300 pounds, $124, were brought in with othor fish from La Have, Georges,
org L'IT? Shore, , Of herring, menhaden, and bluefish, 10. 27, and 1 fares, vespectively, were landed from
8ligrg gr unds,  The shad, which camo from off Ruce Point, and the whiting, from Joﬂ'roys Ledgeand
ounds, were takoen incidentally and landed with othor fish.

En
a(
t

. C‘)IlSidering the combined fish trade of Boston and Gloucester in 1894,
G?I;I;ears that 8,120 fares of fish were brought in, which aggregated
§ 0(’) d 6{817.1)01111(1.51 and were valued at 3,897,671, It sh.oslld be under-
prod that in addition to the foregoing, very l:mrge‘ quantities of fishery
i ucts are landed by merchant vessels from United States and Cana-
"'Ports and that the receipts by rail are also important. The number
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of trips in 1894 exceeded that in 1893 by over 1,100. The increase in
receipts was nearly 25,000,000 pounds, but the value of products
decreased over $200,000, the value of the augmented yield of cod, had-
dock, etc., not compensating for that of the diminution in the mackerel
catch. The following table is a recapitulatory comparison, by fishing-
grounds, of the fish receipts in 1893 and 1894. Tor a more detailed
exhibition of the changes in the two years, the foregoing tables may be
compared with similar tables in the previous report of this division.

No. of trips. ; Tounds.
Grounds. -
. 1893, . 1804 | 1803. | 1804.
LaHaveBank.............. 193 312 7,081.405 ; 13,080, 397 $189, 934 $201, 686
‘Western Bank. . : 141 208 4,140,169 5,104,723 217, 850 275,221
uereau Bauk .. ' 164 120 3,071, 9&0 2, 383, 033 237,871 165, 559
t. Peters Bank. X 7 20 223, 980 491, 890 14, 865 32,160
Green Bapk .... ) 2. 35 48, 400 808, 187 4,542 68, 025
Grand Banks . 148 149 19,041, 180 19, 123, 860 572, 601 532, 668
Canso Bank .. 9 [ 867, 480 261, 430 24, 361 6, 0120
Cape Shore .. 147 166 5, 668, 380 7,605, 253 240, 947 205. 347
CapoNorth...ooeeaniiieteannie... b2 P 95,200 ...t 2,412
. 37 27 | 1,724, 730 1, 202, 000 84, 301 66, 265
1 14 1, 845, 800 ’ 1, 490, 500 103, 327 84,752
Off Newfoundland.... 4. 6 . 137,250 ! 264, 620 7,732 15, 367
Browns Bank..... : AU 121 2,665, 900 ° 4,784, 670 54, 951 78,545
German Bank . . 1 3 30, 000 : 77, 000 255 1,188
Georges Bank .. 1,210 : 1,310 31,202,772 © 40,610,785 900, 849 873, 695
Cashes Bank .. 476 : 427 18, 427, 090 | 15, 346, 260 244, 866 186,717
Fippeaics Bank 15 ¢ 22 241,200 : 420, 500 b, 287 6, 630
Tillies Bank . 7 18 66, 000 253, 400 1,382 4,277
Clark Bank.. 7 13 220, 000 203, 800 4,718 5, 085
Jefireys Ledgo. . 538 505 ] 5,053,365 | 5,574,781 104,650 97,425
Middle Bank .... 571 594 4,907, 530 3,208, 106 ! 108, 507 95, 49
Off Highland Ligh 215 325 2,633, 785 3, 845, 085 1 52,411 69, 036
Off Chatham..... 90 112 1,502, 132 1,841, 400, 28, 205 81,047
South Channel... 556 725 14,082, 550 21,249,770 | 85, 244 331,140
Nantacket Shoals 110 142 2,638, 800 2,775, 620 ¢ 69, 892 62,776
Shore, general ! 2,194 2,878 13,086,070 : 12,607,541 | - 520,013 307,810
Total ceevnnnieennn.n. tT7,014 8,120 | 142,396, 448 | 167,116, 817 | 4,099, 847 i 3,897,671
! !

The following statement is a summary comparison of the aggregate
receipts at Boston and Gloucester in 1893 and 1894, each of the prom-
inent fishes being shown separately:

TPounds. Value.
Specics. e imm e e e
1893. 1894, 1893, | 1804,

; .
Coderennnn.nn vt et | 54,627,104 * 63,500, 830 | $1,500,010 | 1, 001,901
HAAAOCK « - o+ eeseoeoee e aer e ranaae | 83,008,780 | 45,611,856 | 683, 500 683, 876
BEBKO «oers oo oo I 10,901,600 ' 23,343,815 | 193,043 © ¢ 191,000
Cusk ..o 0,983,870 10,045,640 | 140,400 ; 138,708
Pollock ... 1 LI 3,614,626 . 2. 181,22) 33,632 | 20,706
Halibut....  ieieenena 9, 702, 911 I 10, 905, 322 705, 258 844, 586
MACKETE] - oon e imesinsenaseme e e renaenaes 9,290,220 | 8,013,400 | 12,505 | 354 148
L0 12 1Y23 o 1 1Y 1 A R 1,881,837 ¢ 2,824,033 43, 499 | 56,787

| .

RESUME OF REPORTS ISSUED.

The printed articles emanating from this division in 1895 consisted of
statistical and descriptive reports on the fisheries of the Great Lakes
and Middle Atlantic States, a general paper on the statistical aspects
of the United States fisheries, and several reports treating of special
subjects. An outline of the nature and scope of these papersis given.
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In August, 1894, a report of the Commissioner of Fish and Fisheries
on the salmon industry of the Columbia River basin was made to Con-
gress, and issued as a Senate miscellaneous document. The report is
based largely on data gathered by Mr. W. A. Wilcox; field agent of
this division.

Statisticy of the Fisherics of the United States. (Bullotin 1893, pp. 389-417.)

This is a4 brief but comprehensive summary of the fisheries in 1890,
1891, and 1892, but principally in 1892, based on the inquiries of the
Statistical agents of the division. The statistics cover the fishing indus-
tries of all States bordering on the coasts and Great Lakes, and show
the condition of the fisheries of each State, the quantity and value of
the yield of each prineipal product, the cateh with each major form of
apparatus, the actual and relative importance of United States fisheries
48 compared with those of other countrics, and the changes in the
Principal phases of the industry as compared with 1380.

. The report shows the number of persons employed in the fishery
Industries of the coastal and Gireat Lakes States to have been 182,376;
the amount, of capital invested, $58,245,406; the value of products to

he fishermen, $45,312,618. The most valuable products were oysters,

Worth $16,152,257; Pacific salmon, $3,710,250; Atlantic cod, $2,856,225;
Whalebone, oil, ete., $2,141,738; shad, $1,879,688; clams, $1,690,536;
-Wackerel, $1,102,651; lobster, $1,050,677, and baddoek, $1,045,814.

‘_This paper was primarily prepared for presentation to the World’s

‘}shery Congress at Chicago in 1893, and is referred toin thelast report
of the division.

Leport oy, the Fisherics of the (ireat Lakes. (Report 1892, pp. 361-462.

. This report represents the results of an investigatiou of the economic
fisheries of the Great Lakes conducted by this division during the fiscal
Year 1892 and illustrates the condition and extent of the industry
dllring the year ending December 31, 1890. Itis a detailed statistical
P_I'GSGumtion of the various phases of the lake fisheries. The statis-
teal matter and the accompanying text are arranged with a view to
Show, (1) the general extent of the lake fisheries and their condition as
Compared with 1880 and 1885; (2) the fisheries considered by lukes;
(3) the fisheries considered by States, and (4) the extent and results of
artificial propagation. A feature of this paper which has not appeared
10 any previous report on the Great Lakes fishevies is the presentation
of_‘ Statistics showing the quantity of each principal fish taken with each

Ind of apparatus. A basis is thus furnished for determining the exist-
:;llce of augmentation or diminution in the supply of the various fishes,
.'® extent of the increase or decrease, and the form of fishery in which
1t 'has occurred.

_l‘ be extent of the fisheries of the Great Lakes in 1890, as indicated Ry
.Q;;]: ’ eport, was as follows: Persons employed, 9,738; capital invested,
*9,302,744; pounds of fish taken, 113,898,531; value of the catch to the
ﬁshermen, 82,471,708, '
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Notes on the Oyster Industry of New Jersey. (Report 1892, pp. 463-528.)

The importance of the oyster industry ¢f New Jersey and the exam-
ples there afforded for the prosecution of oyster-culture in localities
possessed of similar physical conditions make this paper timely and
valuable. It is based on original inquiries by Mr. Ansley Hall, field
agent of the division, during 1892, in the course of which all parts of
tlie State having oyster interests were visited and a careful study
made of the conditions, special attention being given to the methods of
planting and cultivation. New Jersey now ranks fourth among the
oyster-producing States, being surpassed only by Maryland, New York,
and Virginia, this high rank being largely the result of advanced
methods of oyster-culture.

While the New Jersey Agricultural Experiment Station has devoted
considerable atteution to the embryology and natural history of the
oyster, no compreliensive account of the economic conditions of the
industry in that State had appeared since 1850.

The report discusses the history and present condition of the indus-
try in each of the three important oyster regions, viz: (1) The northern
coast of New Jersey, (2) the ocean side of New Jersey, aud (3) the New
Jersey side of Delaware Bay (Maurice River Cove). The methods and
conditions here prevailing are, in many respects, dissimilar to those in
any other State, and there are many phases of the subject which afford
suggestive information of great value, not only to States in which the
artificial production of oysters has but recently been undertaken, but
those in which successful cultivation has long been practiced.

The most recent data contained in the report relate to the calendar
year 1892, during which 4,351 persons were directly* engaged in the
oyster industry of the State, 81,393,802 was invested, and 1,097,228
bushels of marketable oysters were obtamed for which the producers
received $1,220,878,

4 Bibliography of DPublications in the Inglish Language relative to Or/atern and the
Oyster Industrics.  (Report 1892, pp. 305-359.)

Although the literature relative to the oyster and the oyster 1udus
tries is very rich and comprehensive, yet it is so widely distributed
through publications and periodicals of almost every description that
the casual inquirer has difficulty in finding references to reportsof any
special branch of the oyster business. This compilation is intended to
supply the need experienced by many persons interested in the litera-
ture of this important subject. The paper gives the titles and deserip-
tions of 546 separate publications, the work of 278 authors. Of these
articles, 294 were issued in the United States, 26 in Canada, 176 in
England, 25 in Seotland, 10 in lreland, and 15 in various other coun-
tries. Of the American publications, 73 were printed by the United
States Fish Commission; of these, 25 were translations and 48 original
articles. A Drief account of the scope of most of the publications is
given, and abstracts of important or interesting statements oceurring in
some of the papers enhance the value of the article. A subject index
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and an index of authors facilitate the finding of works on special topics
and the papers of individual writers.

Notes on a Reconnoissance of the Fisherics of the Pacific Coasiof the United States in 1894.
(Balletin 1894, pp. 223-288.)

The inquiry on which this paper is based was made in May and June,
1894, and is referred to in the previous report of the division. The
article embodies the results of observations on the condition of the
salmon industry of the different sections that it was deemed advisable
to visit; the development of the market fishery and the sardine indus-
try; the history, growth, and present extent of the sturgeon fishery of
the Columbia River; and notes on several other branches of the fish-
eries that possess special interest. A special feature of the paper is
the presentation of detailed statistical data showing for certain appa-
ratus, fishermen, and years the fluctuations in the catch of different
kinds of salmon in various parts of the Columbia River.

4 Statistical Report on the Fisheries of the Middle Atlantic S.ates. (Bulletin 1894, pp.
339-467.)

This completes the series of papers on the economic fisheries of the
different geographical coast sections, the regions for which reports have
been previously issued being the New Lingland States, the Pacific
States, the Gulf States, and the South Atlantic States, in the order
Named. The present paper is based entirely on original field investiga-
tions carried on by agents of this division during partsof the fiscal
Years 1891, 1892, and 1893; and the statistics and other information
obtained relate to tho calendar years 1889, 1890, 1891, and 1892. The
8tatistical matter consists of (1) general condensed tables showing by
States the extent of the fishery industry in the entire region, (2) detailed
data for each State by counties, (3) a series of tables giving the extent
of some of the more important fisheries, and (4) comparisons with 1880.

In the items of persons engaged and the value of the products the
Commercial fisheries of the Middle Atlantic States are more important
than those of any other geographical section of the United States; but
the amount of capital invested is much less than in the New England

tates, The returns show that during the last year covered by the
Statisties 90,023 persons were engaged in the various branches of the
lndustry; $19,318,664 was invested in the vessels, boats, apparatus, and
Other property employed; and the value of the products at first hands
‘:mounted to 819,023,474, Tlns represents an increase since 1850 of
9LI1 per cent in the number of persons employed, 32.35 per cent in
Value of investment, and 13 per cent in the value of the yield.

The branches that are noticeably important and surpass in value

0se of all other regions combined are the fisheries for oysters, clams,
Shag, menhaden, bluefish, squeteague, crabs, alewives, striped bass,
S€a bass, white perch, yellow perch, Spanish mackerel, and terrapin.

uring the last year reported the value of the oysters taken was
$12,402,925; clams, $1,222,495; shad, $1,216,589; menhaden, $615,829;
bluefish, $591,479, and squeteague, 8450,887.



